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Report on the Ophiuroidea

Collected by the Bahama Expedition from the University of
Iowa in 1893.

By Professor A. E. Verrill, of Yale University.

The Bahama Expedition obtained about 66 species of

Ophiuroidea, among which there are many species of great

interest and several that were previously unknown.

In former years the same region had been very extensively

explored by the various dredging expeditions made by Mr.

Alexander Agassiz, in the Coast Survey Steamer "Blake,"

and by other earlier government expeditions. The various

collections thus obtained were very fully worked up and the

numerous new species were described by Mr. Theodore Ly-

man in the publications of the Museum of Comparative Zool-

ogv.* The Challenger Expedition added a few species from

the same region, which are included in Mr. Lyman's final

report on the Challenger Ophiuroidea (Vol. V, 1882).

Therefore, it was not to have been expected that many

new discoveries would be made, in that region, by a compar-

atively small number of dredgings, and with a far less elabor-

ate equipment. Hence the number of new forms obtained

by the Bahama Expedition is rather surprising.

*Bulletin of the Mus. Comp. Zoology, Vol. I, No. 10, p. 309, 1869; Vol.

V, No. 9, p. 217, 1878; Vol. X, No. 6, 1883; also Vol. V, No. 7, p. 67, 1878,

and Vol. VI, No. 2, 1879, (Challenger Coll.)

Illust. Catal. Mus. Comp. Zool., Vol. I, No. I. 1865; Vol. VI, 1871;

Vol. VIII, No. II, 1875.

V—1 A



2 NATURAL HISTORY BULLETIN.

This collection is peculiar in lacking many common species

which were taken at numerous stations and in large numbers

by the '-Blake Expedition". Such species belong largely to

such genera as Ophioglypha, Ophiomusium. Amphiura, etc.

These live, for the most part, on muddy or sandy bottoms, or

buried just below the surface, and are only to be obtained by

the use of the dredge or trawl. But as the Bahama Expedi-

tion worked largely upon the hard bottoms and used the

tangles relatively much more than the dredge, the absence of

many of the common species is easily understood.

On the other hand, and for the same reasons, the collection

is relatively rich in those species and genera that live on hard

bottoms and cling to the branches of gorgonian corals, hy-

droids, etc., by means of their long, coiled arms.

Such species are best obtained by the tangles. Some of

these belong to the Ophiurce; such as Sigsbieaand Hemieurycile

;

but most of them belong to the Euryalte. Many of these are

simple armed species of the genera Ophiocreas. Astroschcema,

Astroporpa, Astronyx, Asti'ogomphus ; others are of the general

Astrophyton and GorgonocephaJus. in which the arms are

many times forked.

Some of the long-spined genera, like Ophiacantha, Ophio-

mitra, Ophiothrix, etc.. also live among the branches of gor-

gonian corals, or clinging to other organisms, so that they are

easily captured by the tangles. Such genera are well repre-

sented in this collection.

Most of those species with long, coied arms, adapted for

clinging to the branches of gorgonian corals, are remarkable

for imitating closely, in various ways, the forms and colors of

the corals on which they live. This must afford them a con-

siderable degree of protection against predacious fishes, in

addition to the direct protection due to the stinging powers of

the corals themselves, which is sufficient to cause most fishes

to avoid them.

I have observed that some of the northern plectognath

fishes (file fishes) will feed upon hydroids. It is also well
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known that our northern butter-fish, when young, lives with

impunity beneath the disk and among the tentacles of the

great red jelly-fish (Cyanea arctica), which is deadly to other

fishes.

It is probable, therefore, that in tropical waters many fishes

have acquired comparative immunity against the poisonous

stinging organs (cnidcs) of coral animals. If so, the utility of

the additional protection afforded by the imitative forms and

colors of so many of the coral-inhabiting ophuiroids would be

obvious.

Professor Nutting has already described the colors of some
of these curious forms in his Narrative of the Expedition.

In this report I have followed, in general, the order of se-

quence adopted by Lyman, but in the case of the Enryalce

and in the families Am^phiuridce, Ofthiacanthidce, and some
others, I have thought it desirable to alter his classification

considerably.

I have also introduced the names and in some cases the

characters of the family groups, and have changed the limits

of several of them. Many of these were proposed bv Liitken 1

and by Ljungman 3 many years ago.

Several new families are also now characterized.

In describing the genera and species, I have generally used,

as a matter of convenience, the same terms, for the organs

and parts, that were used by Mr. Lyman in his various works
on this group, but have made a few obvious changes. I have

preferred to use oral shield instead of "mouth-shield", and
adoral shield instead of "side-mouth-shield". In the genera

allied to Amphiura, I have usually called the "outer mouth-
papillae" or papillae of the second oral tentacle, the distal oral

tentacle-scales to indicate their homology with the ordinarv

'Addit. ad Hist. Ophiur., Part III; Synop. gen. Ophiur. ver., p. 87,

1869.

2 Ophiuroidea viv. hucusque cognita enumerat, Ofvers. Kgl. Veten-
skaps-Akad. Forhandlingar, for 1866, 1867.
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tentacle-scales. The same idea has been carried out in

O-phiacanthicUz. In the latter group I have designated the

apical "mouth-papillae" as tooth-papillae.

In the identification of the species, I have been very much

aided by a pretty large series of typical specimens of the

species obtained in the West Indies by the several "Blake" Ex-

peditions and described by Mr. Lyman. They were sent to

the Yale Museum, several years ago, by Mr. A. Agassiz. I

have also used, for comparison, a collection sent to me by Dr.

Lxitken, from the University Museum of Copenhagen.

Order I. OPHIUR.E Milller & Troschel, 1842.

Ophiurce Ljungman, Oph. Viv., p. 303, 1867.

Ophiuridce Lyman, and many other authors.

Zygophiurce and Streptophiurce Bell, 1892.

Family, PECTIN URID^, nom. nov.

Ophiodermatidce Ljung., Oph. Viv., p. 87, 1867. Lutk., Addit. Hist.

Oph., in, p. 87, 1869.

Since the generic name, Ophioderma, is now recognized

only as a synonym of Ophiura, I have changed the name of

this family, as is customary in such cases. The name Ophiur-

idce cannot properly be used for the small group here includ-

ed, because Mr. Lyman and many others have always used it

to designate the order Ophiurce, or all the Ophiuroidea ex-

clusive of the EuryalcB.

Ophiura brevispina Say.

Ophiura brevispina Say, Journ. Phil. Acad. Nat. Sci., V, p. 149, 1825.

Ophiura brevispina Lyman, Proc. Bost. Soc. Nat. Hist., vn, p. 258,

Jan., 1860; 111. Cat. Mus. Comp. Zool., i, p. 18. Verrill, Notes on Rad-
iata, Trans. Conn. Acad., I, p. 342, 1868.

Ophioderma olivaceum Ayers, Proc. Bost. Soc. Nat. Hist., IV, p. 134,

1852.

Ophioderma serpens Lutken, Vid. Meddel., Jan., 1856, p. 7; Add. ad
Hist. Ophiur., Pt. II, p. 96.

Ophiura olivacea Lyman, 111. Cat. Mus. Comp. Zool., I, p. 23, 1865;

Lyman, Report Voy, Challenger, Zool. Ophiuroidea, V, p. 9, 1882;
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Bull. Mus. Comp. Zool., X, p. 230. Verrill, Proc. Boston Soc. Nat.

Hist., X, p. 339, 1866; Report on Invert. Vineyard Sound, etc., p.

719, [363], 1873.

A variety, taken at the Tortugas, has the oral plates wider

than usual. Its disk is green and the arms are banded.

A variety from Bahia Honda has narrower oral plates. Its

disk is white, the arms greenish.

Several other marked varieties of this species occur. The
northern form

(
O. olivacea), formerly considered a distinct

species, has been treated as a synonym by Lyman in his later

works. It seems to be, at least, a well marked variety.

The variety olivacea ranges from the south side of Cape

Cod and Vineyard Sound to Charleston, S. C. It is com-

mon at Fort Macon, N. C. It is usually found in sheltered

localities among eel-grass (Zostera).

Tortugas and Bahia Honda.

If all the forms united under this species by Mr. Lyman
belong together, it ranges from Cape Cod to Bahia, Brazil.

The typical variety is common at Key West and through-

out the West Indies, and also occurs at the Bermudas.

Ophiura brevicauda [L.iitk.\ Lyman.

Ophioderma variegata Duch. & Mich., Rad. Antill., 1850 (/. Lyman
non Etk).

Ophioderma brevicauda Eutken, Vid. Meddel., Jan., 1856, p. 8; Add.
ad. Hist. Ophiur., Pt. II, p. 94, pi. 1, fig-. 3.

Ophiura brevicauda Lyman, 111. Cat. Mus. Com. Zool., I, p. 16, 1865.

Verrill, Notes on Radiata, Trans. Conn. Acad., I, p. 342, 1868. Ey-
man, Report Voy. Challenger, Zool. Ophiuroidea, V, p. 9, 1882.

The only specimen in the collection, referred to this species,

has the arms longer and more slender than usual, with more
slender arm-spines and finer granules.

Egg Key. One example.

Common at the Florida Keys and throughout the West
Indies in shallow water. Colon (Bradley).
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Ophiura cinerea [Mull. & Troschel). Lyman.

Ophiura cinerea Lyman, 111. Cat. Mus. Comp. Zool., I, p. 27, 1865; Ly-
man, Report Voy. Challenger, Zool. Ophiuroidea, V, p. 9, 1882;

Bulletin. Mus. Comp. Zool., X, p. 230. Verrill, Notes on Radiata,

Trans. Conn. Acad., I, p. 342, 368, 1868. Nutting, Narrative Bahama
Exp., p. 131.

Ophioderma cinereiim Mull. & Trosch., Syst., Ast., p. 87, 1842.

Ophioderma saxatalis Duch & Mich., Rad. Antill., 1850, (t. Lyman).

Ophioderma antillarum Lutk., Vid. Meddel., p. 9, 1856; Add. ad Hist.

Ophiur., Pt. II, p. 88, 1859.

Tortugas, twelve examples. Common in shallow water

throughout the West Indies. It ranges to Colon and to the

Abrolhos Reefs, Bahia, and Fernando de Noronha, Brazil.

Ophiura rubicunda [Lutk.) Lyman.

Ophiura rubicunda Lyman, 111. Cat. Mus. Com. Zool., I, p. 30, 1865.

Verrill, Notes on Radiata, Trans. Conn. Acad., I, p. 342, 1868. Ly-
man, Report Voy. Challenger, Zool. Ophiuroidea, V, p. 10, 1882.

Nutting, Narrative Bahama Exp., p. 131.

Ophioderma rubicunda Lutken, Vid. Meddel., Jan. 1856, p. 8; Add. ad
Hist. Ophiur., Pt. II, p. 90, pi. I, fig. 2.

This species is conspicuously colored, even in alcohol. One
example has the disk red. mottled with pale yellow; arms

similar, but also with lighter and darker bands; others have

the disk yellow with red mottlings on the interbrachial areas

and oral shields; under arm-plates mottled; spines yellow.

In life, according to Prof. Nutting, the disk was lake-red,

mottled with gray.

Tortugas, two examples.

It occurs at low water and in small depths at the Florida

Keys and throughout the West Indies, and at Colon.

Ophiura appressa Say.

Ophiura appressa Say, Journ. Phil. Acad., V, p. 151, 1825.

Ophiura appressa Lyman, 111. Cat. Mus. Comp. Zool., I, p. 34, 1865.

Verrill, Notes on Radiata, Trans. Conn. Acad., I, p. 342, 1868. Ly-
man, Report Voy. Challenger, Zool. Ophiuroidea, V, p. 9, 1882.

Nutting, Narrative Bahama Exp., p. 131.
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Oyhiodcrma viresccns Eutken, Vid. Meddel., Jan. 1856, p. 9; Add. ad

Hist. Ophiur., Pt. II, p. 92, pi. I, fig-. 4.

One of the specimens belongs to a variety with unusually

broad oral shields. The disk of this one is dark green, mot-

tled with lighter, in alcohol.

Tortugas, fourteen examples.

Common at the Florida Keys and throughout the West In-

dies, in shallow water. It extends southward to Bahia and

Pernambuco, Brazil; also to Colon, Bermuda, and Cumana.

Ophiura pallida Verrill, s-p. nov.

Plate II; Figure 4.

Arms five, long and slender, Remarkable for the large,

broad, subcordate oral shields, crowded close to the bases of

the oral papillae; very small granulated lateral oral shields.

Two very small tentacle-scales, the inner not elongated.

Mouth-papillae rather large, mostly flat or truncated, the three

outer ones broadest.

Arm-spines nine, rather slender, round and pointed, the

longest only little longer than the rest, equal to about one-half

the length of a side arm-plate. Under arm-plates longer and

narrower than in O. rnbicuuda. Upper ones short and broad,

not broken, outer end slightly emarginate. Radial shields

with a small, naked, distal portion, widely separated, regular-

ly ovate. Notch at the bases of the arms angular, including

three dorsal arm-plates. On the sides of the arms, at their

bases and along the genital slits, are many small, naked

scales. The disk is elsewhere covered with very minute

granules.

The color of the arms, in alcohol, is pale brownish yellow

or yellowish white, banded with a darker shade of yellowish

brown; the disk is yellowish white; radial shields like the

arms; beneath, the disk and arm-plates are white. The
diameter of the disk of one of the larger specimens is 17 mm.;
length of arms, from mouth, 90 mm.
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Sta. 2 and sta. 15, off Havana, in no and 200 fathoms,

four examples.

This species is allied to O. rubicunda. The latter has longer

and larger oral plates, and smaller lateral oral plates; much

larger ar.d relatively stouter and more unequal arm-spines;

larger and longer tentacle-scales; its color is also very differ-

ent, being red or reddish brown. It also somewhat resembles

some forms of O. cinerea, but differs in its larger radial and

oral shields, and in other characters.

Pectinura angulata Lyman.

Pectinura angulata Lyman, Bull. Mus. Comp. Zool., X, p. 232, pi. Ill,

figs. 7-9, 1883.

Bahama Banks, two examples. Taken by the Blake Ex-

ped., in the West Indies, in 88 to 248 fathoms.

Ophiopeza petersi Lyman.

Ophiopeza petersi~L,yma.n, Mus. Comp. Zool., V, 9, p. 217, pi. II, figs.

22-24, 1878; Lyman, Report Voy. Challenger, Zool., Ophiuroidea,

V, p. 13, 1882.

Sta. 19, in 1 y2 to 8 fathoms, off Fort Jefferson, one example.

Taken by the Blake Exped. in 177 fath., in the West Indies.

Ophiop^epale goesiana Ljungman.

Ophiopczpalc goesiana Ljung., Dr. Goes, Oph., Ofv. Kong. Akad.,

1871, p. 615. Lyman, Bull. Mus. Comp. Zool., V, 9, p. 228; op. cit.

X,p. 233, 1883; Lyman, Report Voy. Challenger, Zool. Ophiuroidea,

V, p. 18, pi. XXXVII, figs. 4-6, 1882, anatomy; Three Cruises of the

Blake, II, p. 3, fig. 393, 1888. Nutting, Narrative, p. 81, (color).

According to Professor Nutting, the color of the disk in

life, is brown, conspicuously spotted with white.

Sta. 2, off Havana, no fathoms, ten examples.

Taken by the Blake Exped., in 38 to 250 fathoms, in the

West Indies.

Family, OPHIOLEPID^E Ljung., 1866.

Ophiozona impressa Lyman.
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Ophiozona impressa Lyman, 111. Cat. Mus. Comp. Zool., I, p. 64, fig. 4,

1865. Verrill, Notes on Radiata, Trans. Conn. Acad., I. p. 342, 1868.

Lyman, Report Voy. Challenger, Zool. Ophiuroidea, V, p. 21, pi.

XXXVII, figs. 13-15, 18-S2, anatomy; Bull. Mus. Comp. Zool., X, p.

235, 1883.

Off Havana, no to 160 fathoms, 3 examples. It occurs

from Florida to St. Thomas, in shallow water.

Ophiozona nivea Lyman.

Ophiozona nivea Lyman, Illust. Catal. Mus. Comp. Zool., vol. VIII,

p. 9, figs. 85-86, 1875; Bull Mus. Comp. Zool., vol. V, p, 128,221;

Three Cruises of the Blake, II, p. 110, fig. 390, 1888.

Variety, compta Verrill.

Plate III; Figure 2, 3, 4.

The original description of this species does not apply well

to a large number of specimens subsequently obtained, nor are

the outline figures correct. Therefore, I have given new
figures, part of them from specimens sent to me by Mr. Ly-

man, and have prepared the following more detailed descrip-

tion. The figures represent a variety with separated radial

shields, which I have named var. compta.

Arms five, disk rather flat, rounded, covered with rather

large, unequal, irregular flat plates; five larger ones, in line

with the radial areas, surround a large central one, or

sometimes a group of two or three or more smaller central

ones; five large interradials, and five similar marginal inter-

radials are also conspicuous, forming five interradial rows.

Radial shields irregularly sub-triangular, with the broader

outer ends nearlv or quite in contact or separated by a row of

two or three small plates; the inner ends divergent, separated

by one large wedge-shaped plate and usually one or two

small ones; a triangular plate which lies between their outer

ends, is bordered on each side by a somewhat thickened,

rather crescent-shaped plate, around which there are several

small supplementary plates, and in the notch between them

lie the first three small and short, dorsal arm-plates.
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The oral side of the disk has, on each interradial area, four

large, submarginal plates, of which the two median are larger,

and usually oblong; between these and the oral shields there

are usually five or six irregular and unequal plates.

The oral shields are large, oblong-oval or shield-shaped,

longer than broad, the sides nearly parallel, indented, and the

outer ends rounded, while the inner margins form a sharp

angle. Lateral oral plates, large, elongated, curved, thick-

ened and in contact proximally at their narrow ends.

Oral papilla; rather numerous, five to seven on each bor-

der; the next to the outer one is largest, flat, with the edge

rounded; the others are mostly small, conical, and acute. Be-

yond the middle of the arm they become more triangular,

with a slight median prominence on the outer end.

The under arm-plates are large, shield-shaped, widest

distally, with the lateral edges incurved; proximal end round-

ed or truncate, and the outer end broadly rounded. On the

basal joints they become wider and shorter, with the prox-

imal end much narrower than the distal. Tentacle-scales on

the proximal joints, two, rather large, flat, broad ovate; farth-

er out there are often three, of which one is very small.

Arm-spines three (rarely four), small, conical, near to-

gether, well down on the sides of the arm; the upper one is

usually a little smaller than the others. Upper arm-plates,

except a few close to the base of the proximal half of the arm,

broad-trapezoidal or triangular, with the outer lateral corn-

ers prominent and acute; the outer edge is broadly round-

ed; the sides nearly straight, or a little incurved, and strongly

divergent; the inner end, <>n the proximal ones, is narrow and

truncated; those beyond the middle of the arm are triangular.

The three basal plates are small and very short; the fourth

is crescent-shaped; the fifth is much wider than long; farther

out the ratio of the length to the breadth increases.

The diameter of the disk of the largest specimen is 16 mm.;
length of longest arm, which is broken at the tip, 34 mm.



OPHIUROIDEA OF THE BAHAMA EXPEDITION. Ir

Off Havana, no to 263 fathoms; also from 200 fathoms,

off Barbados, (Blake Exped.) Taken by the Blake Exped.

in 56 to 424 fathoms.

A study of a series of specimens sent to me by Mr. Lyman
(from sta. 291, 200 fath., Blake Exp.) shows considerable

variation in the form of the oral shields. These are some-

times oblong, twice as long as broad, with the outer and inner

portions of the same width; in other cases the outer part, be-

yond the lateral indentations caused by the end of the genital

slit, is broader than the inner part; in other specimens the

outer part is narrower than the inner. The number and ar-

rangement of the large angular plates outside the oral shields

are variable even on the same specimen. Usually there are

three or four of the larger plates, of which two stand side by

side, near the margin of the disk.

The radial shields are often separated distally by a row of

two or three small angular plates and a large proximal plate

as in our figure (pi. Ill, fig. 4), but in other specimens the

radial shields are in contact distally, but separated proximally

by a single large triangular plate, as in Mr. Lyman's type-

specimen. The central disk-plate is usually closely surround-

ed by five large angular plates, but in many cases there are

small plates intervening more or less irregularly. The varia-

tions in the scaling of the disk and in the radial shields are

not coincident with the variations of the oral shields.

The varietel name is given to the variety with distinctly

separated radial shields, regardless of the variations in the

oral shields, which happen to be, in both the specimens fig-

ured, (pi. Ill, figs. 3 and 4) of the shorter and more ovate

form.

This species is allied to O. tessellata. It is easily dis-

tinguished by the large, irregular disk-plates, wide, oblong,

oral shields; three subequal arm-spines, low down on the sides.

There are no marginal spinules outside the radial shields.

The upper arm-plates also differ in form.
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Ophiothyreus goesi Ljungman.

Ophiothyrens gocsi Ljung., Dr. Goes, Ophi. Of. Kong. Akad., p. 619,

1871. Lyman, Bull. Mus. Comp. Zool., V, 9. p. 22; op cit. X, p. 235;

Lyman, Report Voy. Challenger, Zool. Ophiuroidea, V, p. 28, 1882.

Nutting, Narrative, p. 81.

Sta. 2, off Havana, no fathoms, six examples.

Taken in the West Indies by the Blake Exp. in 30 to 300

fath.

Ophioglypha acervata Lyman.

Ophioglypha acervata Lyman, Bull. Mus. Comp. Zool., I, 10, p. 316,

1869; 111. Cat. Mus. Comp. Zool., VI, pi. I, fig. 6; Bull. Mus. Comp.
Zool., V, 7, p. 99; Bull. Mus. Comp. Zool., V, 9, p. 218; op. cit. X, p.

242. Lyman, Report Voy. Challenger, Zool., Ophiuroidea, V, p. 39,

1882.

Sta. 26, off Key West, 60 fathoms, thirty-two examples;

Sta. 41, off Sand Key, 15 fathoms, fifty examples; Sta. 54, off

American Shoal, 130 fathoms, twenty examples.

Taken by the Blake Exp. in 84 to 808 fathoms.

Ophiomusium eburneum Lyman.

Ophiomusium eburneum Lyman, Bull. Mus. Comp. Zool., I, 10, p. 322,

1869; 111. Cat. Mus. Comp. Zool., VI, pi. II, figs. 1, 2, 3; Bull. Mus.
Comp, Zool., V, 7, p. 220; op. cit., X, p. 244; Lyman, Report Voy.

Challenger, Zool., Ophiuroidea, V, p. 99, 1882.

Variety, elegans Verrill.

Plate III; Figures i, 1a.

This species was the type of the genus. According to

Mr. Lyman's original description and figures his type differs

considerably from our specimens. I have, therefore, thought

it desirable to give new figures of our examples, and to de-

scribe the differences, which do not, however, appear to be of

specific value. But as our specimens are only a trifle larger

than his type, which was 9 mm. across the disk, the differ-

ences are probably not due to age.
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Our specimens have the radial shields, broad, ovate and

not widely separated, only three rows of small plates inter-

vening, of which the lateral are minute; their inner ends are

not so divergent as in the type. According to Mr. Lyman
all the side arm-plates meet above and below "from the very

innermost joint." In ours they do not meet above on the

two basal joints and barely touch on the third. The upper

arm-plates at the base of the arms are quite unlike Mr. Ly-

man's figure and description. The first (preceded by a

smaller transverse, supplementary radial) is transversely el-

liptical, large, much wider than long; the next is six-sided,

large, longer than broad, truncated proximally, angulated

distally and laterally; the third is also rather large, longer

than broad, rhombic, with the inner half longer and more

acute than the outer; beyond the third the plates are of similar

shape, but rapidly decrease in size, as described by Lyman.
The arm-spines are three, instead of two, and are not all

"nearly equal." They are small, short, blunt, the lowest are

longest; distally the lowest one becomes more decidedly

longer and stouter than the others. The under arm-plates

are not all "three-sided and very small," for the two basals

are rather large for the genus, somewhat five-sided, or

trapezoidal, with the corners rounded and the outer end eith-

er obtusely angulated or convex.

The oral shields are longer than figured by Mr. Lyman,
much longer than wide, the distal half with nearlv parallel or

slightly curved sides, the outer end convex, the proximal sides

convergent to an acute angle, so that the form is very acute-

ovate. The adoral shields are long, triangular, with their

very acute proximal ends touching. The mouth-papillae are

mostly flattened and thick; the next to the outer is broadest,

the others decreasing in size successively. Diameter of disk

of largest specimen figured, 12 mm., length of arms about

42 mm. Diameter of disk of the smaller one figured, 10 mm.

Off Havana, no to 260 fath., four examples. Taken by

the Blake Exp. in 92 to 500 fath.
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Ophiomusium testudo Lyman.

Ophiomusium testudo Lyman, 111. Cat. Mus. Comp. Zool., VIII, 2, p.

8, pi. I, fig. 6-8, 1875; Bull. Mus. Comp. Zool., V, 9, p. 219; Lyman.
Report Voy. Challenger, Zool., Ophiuroidea, V, p. 99, 1882.

Sta. 2 and 13, off Havana, in no fathoms, thirteen ex-

amples; sta. 56, Pourtales Plateau, in 200 fathoms, four ex-

amples. Taken by the Blake Exp. in 73 to 400 fathoms.

Ophiomusium stellatum Verrill, sp. nov.

Plate I; Figures 3. 3«.

Disk nearly round, rather thin and flat, with a ten-rayed

grouping of small crowded plates. Arms five, of moderate

length, slender, regularly tapered, with the joints rather

prominent, owing to the projecting side arm-plates. Radial

shields rather large, ovate, divergent, separated by about

three crowded, irregular rows of unequal overlapping plates,

those of the middle row larger. A large, thickened, super-

marginal, interradial plate, nearly as large as the radial shields,

occupies most of each interradial margin, between the radial

shields with which it is in contact on each side, within the

outer margin, but they are separated distally from it by a

small, rounded marginal plate on each side. This large inter-

radial plate is somewhat semicircular in form, with the convex

edge turned toward the center of the disk, while its gently

curved or nearly straight outer edge forms the interradial

border of the disk. From each of the large interradial plates

three or four crowded rows of small unequal plates extend in-

ward to the central area, forming five rays, somewhat broader

than the radial rays, but giving a distinctly ten raved character

to the disk-scaling. On the central area of the disk is a larg-

er, round, central plate and ten similar primary plates can be

distinguished among the small, unequal, crowded scales.

Just outside the distal end of each radial shield there is a

small, thick, transversely elliptical plate, which rises promi-

nently above the level of the radial shields and arm-plates.

Distal to this there are two or three small supplementary

basal arm-plates.



OPHIUROIDEA OF THE BAHAMA EXPEDITION. i$

The under side of the disk is pretty uniformly covered by

small rounded scales. Oral shields rather small, about as

long as broad, somewhat heart-shaped or triangular, with

curved edges; the outer end is usually slightly indented or

incurved, the lateral edges a little convex, the inner end acute.

Lateral oral shields oblong, a little wider distally. Mouth- papil-

lae squarish, about seven or eight on each side in a close row.

Tentacle-pores occur on only two basal joints, each has a

small rounded tentacle-scale. Under arm-plates, on the two

joints having tentacle-pores, are shield-shaped or pentagonal,

wider than long, broadest distally, with an obtuse inner angle;

farther out they are very small, triangular or short wedge-

shaped, but they are found well out on the arm.

Arm-spines three, very small, short, and nearly equal near

the base of the arms, but beyond about the tenth joint the

lower one is a little the longest. The upper ones becoming

shorter and thicker, with a bent tip, which becomes claw-like

farther out. The spines are scarcely one-third as long as a

joint. Upper arm-plates very small, those beyond the basal are

top-shaped or wedge-shaped, with the distal end rounded and

the proximal end acute; they extend well out on the arms, or

as far as the arms are preserved in our specimens.

Diameter of disk 7.5 mm.; length of longest arm (much
broken at the end) 22 mm.

Off Havana, no to 260 fathoms, two examples.

This species is closely related to O. cancellation Lyman.
The latter differs in having three pairs of tentacle-pores and

two tentacle-scales to each pore, smaller and shorter radial

shields, more widely separated, less unequal and more numer-

ous disk-scales; a much smaller super-marginal, interradial

plate; upper arm-plates larger and less triangular. The
prominent basal arm-plate, at the ends of the radial shields, is

lacking.

The type of O.cancellatum Lym. was taken by the Challen-

ger Exp., off the coast of Japan, in 420 to 470 fathoms ( Voy.
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Chall., p. 88, pi. II, figs. 16-18). Mr. Lyman also recorded

it. with a mark of doubt, from off Bermudas, in 435 fathoms.

Possibly the example from the latter place may have been

identical with our species.

Ophiomusium sculptum Verrill, sp. nov.

Plate II; Figure 2. Plate VIII; Figure 2.

Five arms. Disk flattened, ten-lobed, owing to two pro-

jecting tubercles on each interradial margin. Upper surface

covered with large plates bearing clusters of coarse granules.

Five interradial plates surround a larger central one; these

are surrounded by a regular circle of ten angular plates, five

of which are radial and five interradial; their acute ends

are directed outward so that they form a ten-rayed star;

the points of the five radial plates separate the inner ends

of the radial shields. The latter are larger, irregularly

polygonal, nearly or quite in contact at one point, but separ-

ated distally by a large sub-triangular plate, which, like the

radial shields, is unevenly verrucose and rough and bears a

cluster of granules. A very large, thick, rough, and swollen

bilobed plate occupies the whole of each interradial margin

and extends beneath to the oral shield. The upper arm-

plates are small and become obsolete at about the twelfth

joint; the first one is swollen, triangular, with rounded corn-

ers, and bears a central granule. The next is smaller and

more sharply triangular; the following ones decrease regularly

in size to the last. The radial shields are very large, longer

than broad, with the inner part sub-triangular and the outer

portion transversely oblong. The outer end is truncated; the

outer lateral lobes are obliquely truncated, the sides strongly

incurved, the inner end acute. The lateral oral shields are

elongated, narrow, and irregular. The genital slits are very

narrow and sinuous. The mouth slits are very narrow. The
oral papillae are all consolidated. Tentacle-pores exist on the

first two joints, each with one or two minute tentacle-scales.

Under arm-plates, on the first two joints, are small shield-

shaped; on three or four following joints they are minute,
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triangular, and then disappear. Two very small, conical, sub-

equal arm-spines are present on the proximal joints; they de-

crease rapidly in size farther out, and soon become abortive.

Diameter of disk 9 mm.; the longest broken stump of an

arm is 17 mm. long; this has sixteen joints.

Off Havana, no to 260 fathoms, four examples.

This species is allied to O. acuferum, but differs in having

smaller dorsal arm-plates; only two arm-spines; smaller radial

shields; more numerous central disk-plates; more strongly bi-

lobed marginal plates. In one instance one of the latter

plates is broken up into four or five parts, probably due to

the repair of an injury.

Ophioconis miliaria Lyman.

Ophioconis miliaria Eyman, Bull. Mus. Comp. Zool., V, p. 221, pi.

Ill, figs. 49-51, 1878; Voy. Chall. pp. 106, 109, pi. XXXIX, figs. 7-9, .

(structure); Three Cruises of the Blake, II, p. 112, fig. 395, 1888.

The single specimen obtained is somewhat smaller than

Lyman's type and differs in some respects from his figures,

especially in having shorter spines, longer tentacle-scales and

narrower under arm-plates. It is probably the same species,

however.

Disk covered everywhere, above and below, with minute

rounded granules, which conceal minute, round, thin scales.

Arm-spines 5 to 7, long, slender, acute, flattened, partially

translucent, finely serrulate; the two upper are longer than

the rest, rather longer than two arm-joints; the lowest two

are shortest and most slender. Tentacle-scales two, nearly

equal, elongated, flattened, blunt, more than half as long as

the under arm-plates. Upper arm-plates in contact, strongly

arched, top -shaped, the outer end convex, the sides a little in-

curved. Under arm-plates shield-shaped, longer than broad,

with the sides incurved, the outer end rounded, the inner end

angulated.

Diameter of disk, 6 mm.

v—1 B
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Sta. 13, off Havana, 200 fathoms. West Indies, 163 to

450 fathoms, (Blake Exp).

Family, OPHIOTHRICHID^ Ljung.

OphiothriddcB Ljung., Oph. Viv., 1866.

Ophiothrichidce Lutken, Addit., Ill, 1869.

Ophiothrichincp Ljung., Joseph. Exp., 1871.

The family is characterized by the well defined group of

true tooth-papillse; by the absence of mouth-papillae; by the

usually numerous, long, slender, generally rough and glassy

arm-spines; * and internally by the complex, interlocking ar-

ticulations of the arm-bones, and the strong mouth-frames

and large radial shields. The peristomial plates, in the typi-

cal genera, are in three parts; of these the middle one is large,

like an oral shield. The dental plate or apical jaw-plate is a

separate piece.

Nearly all the genera and species of this family live clinging

closely to various sponges, gorgonian corals, crinoids, hydroids,

or even to other ophiuroids. Many of them are more active

in their movements than is usual among Ophiuroidea, and many

are bright colored when living. They are mostly found in the

warmer seas and in shallow water, and they are most abund-

ant and most diversified in the East Indies. Brock enumer-

ates fifty-six species of this family from the Indo-Pacific

region. Several of the genera are known only from the

East Indies or Australia.

Ophiothrix angulata (Say) Ayres.

Ophiothrix angulata Ayers, Proc. Bost. Soc. N. Hist., IV, p. 249, 1852.

Ophiothrix angulata Lyman, 111. Cat. Mus. Comp. Zool., I, p. 162, pi.

I, figs. 1-3, 1865; Report Voy. Challenger, Zool., Ophiuroidea, V,

pp. 216, 219, 1882; Bull. Mus. Comp. Zool., X, p. 267, 1883.

Ophiura angulata Say, Journ. Phil. Acad. Nat. Sci., V, p. 145, 1825.

*The genus Ophiopteron Ludw. is very remarkable for having a broad
membranous web between the arm-spines, and appears to be a free-

swimming- form. It is from Amboina.
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Ophiothrix violacea Mull. & Trosch., Syst., p. 115, 1842. Lyman, 111.

Cat. Mus. Comp. Zool., I. p. 164. Eutken Add. ad Hist. Oph., Pt.

II, p. 150, pi. IV, fig's. 1—Id, 1859. Verrill, Trans. Conn. Acad., I, p.

342, 366, 1868.

Ophiura hispida Ayers, Proc. Bost. Soc. Nat. Hist., IV, p. 249, 1852.

Ophiothrix caribcea Eutken, Vid. Meddel., p. 14, Jan., 1856.

Ophiothrix kroyeri Eutken. Vid. Meddel., p. 15, Jan., 1856.

Some examples from Bahia Honda have more numerous

long disk-spines than usual. The same peculiarity occurs in

specimens in the Museum of Yale University from Tortugas

and Rio Janeiro (Univ. Mus. of Copenhagen). From Bahia

Honda there are 19, partly young and half grown specimers

About one-half of these have a narrow white dorsal line on

the arm, bordered by a narrow dark line of the same color as

the general surface, but more intense; outside of these there

is a row of irregular, angular, whitish spots, separated by dark,

narrow, irregular, transverse lines; dark and light radial lines

extend inward from the base of the arms over the radial

shields. The rest agree with the variety violacea (M. & Tr.),

the back of the arms being irregularly marked and spotted

with whitish and dark grayish blue or brown, according to

the general color. Most of these specimens have a ground-

color of pale violet or grayish blue, but some are light brown;

in some the arms are broadly banded with a darker tint; the

under arm-plates are generally pale.

A specimen from the Tortugas is dark violet-brown with a

dark brown disk and with a white dorsal stripe, but without

any bordering line of darker, and without white spots except

on the bases of the spines. The specimens from other locali-

ties are pale grayish or yellowish, sometimes with a pink

tint, with only indistinct dorsal markings.

From Egg Key and from Station 68 there are a few young

examples (disk 3 mm. to 5 mm. in diameter) in which the

whole disk (including the radial shields) is closely covered

with minute rough thorny spinules, without any larger spines.

In the character of the arm-spines, in general coloration, and
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in the mottling of the arms, they agree with the ordinary

varieties of the species.

A young one, with similar disk-spinules, has the disk deep

red-brown with the arms deep pink, and mottled above with

whitish, in the usual manner. Those from Station 39 are

pale pink with yellowish white disk; the dorsal white arm-

stripe is distally bordered with red. the disk bears minute,

elongated, thorny spinules, mixed with a few long, very slend-

er, thorny spines, but the radial shields are naked, triangu-

lar, with their outer ends in contact, narrow, upturned, and

prominent even in young specimens only 4 to 5 mm. in diam-

eter.

Sta. 13, off Havana, in 200 fathoms, two examples; Sta. 39,

20 fathoms, off Key West; Sta. 68, 69, 74, off Little Cat I., 3

to 13 fathoms, three examples; Egg Key, two examples; Bahia

Honda, nineteen examples; Tortugas, one example. A com-

mon species, from Cape Hatteras and Bermuda to Bahia

Brazil, and throughout the West Indies, in shallow water.

Colon (coll. Bradley). Fernando de Noronha (Chall. Exp.)

Rio de Janeiro (Liitken).

The most northern locality recorded is N. Lat. 35 ,
21 ', in

i6fathoms(U. S. Fish Com).

It frequently occurs in the interstices of coarse sponges.

Ophiothrix cerstedii Liitken.

Ophiothrix orstedii Liitken, Vid. Meddel., p. 15, 1856; Lutken, Add.
ad Hist. Oph., Pt. II, p. 149, pi. IV, fig-. 3, 1859. Lyman, 111. Cat.

Mus. Comp. Zool., I, p. 154; Bull. Mus. Comp. Zool., V, 9, p. 233.

Verrill, Trans. Conn. Acad., I, p. -342, 1868. Lyman, Report Voy.
Challenger, Zool., Ophiuroidea, V, p. 226, 1882. Nutting, Narrative,
Bahama, Exp., pp. 132, 211.

Those from Egg Key are mostly dark brown or dark gray,

in alcohol, but all have the arms transversely banded with

narrow blackish lines, narrowly bordered on each side by
white lines. These triple bands alternate with the rows of

spines. Narrow radial lines of the same colors extend inward
on the disk, along the radial shields. The lower side of the
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disk is paler brown, more or less speckled with darker brown.

The under arm-plates are often bordered by whitish. Those

from Tortugas are mostly larger and appear stouter, with

more crowded spines on the disk. The colors are mostly

greenish blue or cobalt-blue, but some are reddish brown.

All are banded on the arms with triple bands of white, with

darker on each side, as above. Usually the intervening

bands are speckled with white or pale gray. The number of

spines on the disk is variable.

According to Prof. Nutting, those dredged off Little Cat

Island, in 3 to 13 fathoms, in life had the disk bluish violet,

marked with radial lines of purple and white, and the arms

were banded with pairs of pure white lines, enclosing bands of

deep cobalt-blue.

Tortugas, forty examples; Egg Key, eight examples; Ba-

hama Banks, eight examples; Bahia Honda, one example;

Sta. 68, off Little Cat Island, 3 to 13 fathoms, one example.

Common at the Florida Keys and throughout the West Indies

and to Cumana in shallow water.

Ophiothrix suensonii Liltken.

Ophiothrix suensonii Eiitken, Vid. Meddel., p. 15, 1856; Add. ad Hist.

Oph., Pt. II, p. 148, pi. IV, fig-. 2. Eyman, Bull. Mus. Comp. Zool.,

V, 9, p. 232; op. cit., X, p. 267. Verrill, Trans. Conn. Acad., I, p. 342,

1868. Eyman, Report Voy. Challenger, Zool., Ophiuroidea, V, p. 222,

1882. Nutting-, Narrative Bahama Exp., p. 221 (colors).

According to Prof. Nutting, in life the colors are very ele-

gant. The disk is delicate lavender color, with ten sharp

radiating lines of purple, running in pairs from the center to

the margin, each pair enclosing a light violet stripe; four con-

centric purple lines run around near the upper edge of the

disk; the lower side is marked by similar concentric lines of

purple and white alternating; along the median dorsal sur-

face of the arm there is a purple stripe bordered on each side

by a fine white line; on the under side of the arms a similar

line runs from the mouth to the tip of the arm. He states

that the glassy arm-spines are nine times as long as an arm-
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joint. In preserved specimens these spines are generally

much broken. The pattern of the color is usually preserved,

but the colors are altered.

Station 4. off Havana, no fathoms, one young; Sta. 41, off

Sand Key. 20 fathoms, one young; Sta. 68, 69, off Little Cat I.,

3 to 13 fathoms, many adult; Egg Key, three adult. Common at

the Florida Keys and throughout the West Indies in shallow

water. Bermuda (Goode). Brazil (Rathbun). Low water

to 262 faths. (Lyman). •

Family. OPHIOCOMiDvE Ljung., 1867.

Ophiocoma echinata {Lam.') Agassiz.

Ophiocoma echinata L. Agassiz, Mem. Soc. Sci. Nat. Neuchatel, I, p.

192, 1835. Lyman, 111. Cat. Mus. Comp. Zool., I, p. 81, fig. 5, 1865;

Lyman, Report Voy. Challenger, Zool., Ophiuroidea, V, p. 171, pi.

XLII, fig. 12, 13, 1882, anatomy. Verrill, Trans. Conn. Acad., Vol. I,

p. 321, 1868.

Ophinra echinata Lamarck, Hist. Anim. sans. Vert., II, p. 543, 1816.

Ophiura crassispina Say, Journ. Phil. Acad. Nat. Sci., V, p. 147,

1825.

Ophiocoma crassispina Mull. & Trosch., Syst. Ast., p. 103, 1842. Liit-

ken, Add. ad Hist. Oph. Pt. II, p. 142, pi. IV, fig. 7, 1859.

Ophiocoma tumida Mull. & Trosch., Syst. Ast., p. 100, 1842.

Ophiocoma serpentaria Mull. & Trosch., Syst. Ast., p. 98, 1842.

Sta. 76, off Little Cat Is.
, 3 to 1 3 fathoms, one example ; Tort-

ugas, one example. Common from Florida to Colon, and Cu-

mana and throughout the West Indies, in shallow water.

Bermudas (Goode; Verriil). Parahyba do Norte, Brazil

(R. Rathbun).

Ophiocoma riisei Liitken..

Ophiocoma riisei Ltitken, Vid. Meddel., p. 14, Jan. 1856; Add. ad
Hist. Oph., Pt. II, p. 143, pi. IV, fig. 6. Lyman, 111. Cat. Mus. Comp.
Zool., I, p. 76. Verrill, Trans. Conn. Acad. I, pt. 2, p. 341, 1868. Ly-
man, Report V03'. Challenger, Zool., Ophiuroidea, V, p. 171, 1882.

Tortugas, two large examples. Common from Florida and

Bermudas to Colon and Cumana. and throughout the West
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Indies, in shallow water. Fernando de Noronha, Brazil (R.

Rathbun).

Ophiocoma pumila Liltken.

OpkiocomapumilaL,ut\s.en,Vid.MLeddel., p. 13, Jan. 1856; Add. ad

Hist. Oph., Pt. II, p. 146, pi. IV, fig-. 5, 1859. Lyman, 111. Cat. Mus.

Comp. Zool., I, p. 71, 1865. Verrill, Notes on Radiata, Trans. Conn.

Acad., I, p. 341, 1868. Lyman, Report Voy. Challenger, Zool., Ophiur-

oidea, V, p. 171, 1882.

Sta. 15, off Havana, 200 fathoms, one example; Sta. 67, 74,

76, off Little Cat I., in 3 to 13 fathoms, eighteen examples;

Tortugas, eleven examples. Common from the Florida Keys

to Colon, and throughout the West Indies, in shallow water,

to Brazil. Bermudas (Lyman; Goode).

Ophiopsila riisei Liltken.

Ophiopsila riisei LUtken, Add. ad Hist. Oph., Pt. II, p. 136, pi. V,

fig-. 2, 1859.

Ophiopsila riisei Lyman, 111. Cat. Mus. Comp. Zool., I, p. 150, figs.

16, 17, 1865; Bull. Mus. Comp. Zool., V, 9, p. 228. Verrill, Notes on

Radiata, Trans. Conn. Acad., I, p. 341, 1868. Lyman, Report Voy.

Challenger, Zool., Ophiuroidea, V, p. 160, pi. XL, figs. 1-3, 1882,

anatomy.

I have found it desirable to separate Oifidva Lym. and

allied species from Ophiopsila, as a new genus (see p. ).

O. riisei appears to be closely related to the type (O. aranea

Forbes), and like the latter, has a compact cluster of special

tooth-papillae within the margin of the jaw.

Station 13, off Havana, 200 fathoms, two examples. Ba-

hama Banks, in shallow water, two examples; Egg Key, one

example.

Throughout the West Indies and Florida Reefs. Com-

mon in shallow water. Also at Colon and Cumana, Ven.

Brazil (Ljungmah). Dredged by the Blake Exped. in 37 to

50 fathoms.

Family, AMPHIURID^ Ljung:, 1867.

Amphiura of authors, sens. ext.
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In the report on the Opiiiuroidea of the Voyage of the

Challenger, Mr. Lyman recognized about ninety species of

Amphiura. In subsequent papers by him and others, about

thirty additional species have been described. This very ex-

tensive assemblage of species is evidently capable of being

divided into several natural groups, in addition to the several

minor groups already separated by Mr. Lyman and others.

Indeed Mr. Ljungman, as long ago as 1867, set off a large

number of species as a natural generic group, under the name

of Amphipholis. At a still earlier date, Liitken had indicated

this and other natural sections of the genus, without naming

them.

Mr. Lyman, however, did not recognize Amphipholis and

some other good divisions in an}' of his works, except as sec-

tions of the genus.

Subdivisions of Amphiura.

The species of Amphiura, as adopted hy Lyman, mostly

fall into four large groups, which seem to be natural divisions

of generic value. They are best characterized by the struc-

ture, number and arrangement of the mouth parts, as in most

other ophiuran families. A few aberrant species, not found in

American waters, must be referred to other groups.

I. Amphiura (restricted). Type, A. chiajei Forbes.

One apical or subapical mouth papilla. One (rarely two)

small, distal papilla (oral tentacle-scale); middle of jaw-edge

without papillae; mouth-slits gaping. Four to seven or more
(rarely three) arm-spines. Radial shields divergent.

II. Amphipholis (restricted). Type, A. sguamata (or A.

elegans.

Two small lateral mouth-papillae and one broad operculi-

form, distal one, forming a continuous series along the entire

jaw, and capable of nearly or quite closing the mouth-slits.

Radial shields in close contact.
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III. Amphiodia, gen. nov. Type A. pulchclla (Lym.)

Three (rarely four) small subequal mouth papilla?, none of

them operculiform; they form a regular series, attached most-

ly to the side jaw-plate. Three (rarely four) arm-spines.

Radial shields often more or less joined.

IV. Amphiophis, gen. nov. Type A. tumida (Lym.)

Four or five small mouth-papilla?, none operculiform, ar-

ranged in a continuous series, of which the outermost, at

least, arises from the adoral shield and is really an oral ten-

tacle-scale. Arm-spines three, (rarely four). Radial shields

generally quite separated Disk scales naked.

Amphiura Forbes (restricted sense).

Amphiura Forbes, Trans, Einn. Soc, Vol. XIX, pp. 149, 150, 1842,

(type A. chiajei) Ejung-man, Ophiur. Viv., p. 318, 1867.

Amphiura (section B. ) Eutken, Addit. Hist. Oph., II, p. 114, 1859.

Amphiura {pars) Lyman, Bull. Mus. Comp. Zool., I, pp. 335, 338;

Voy. Challenger, V, pp. 122, 124, 1882.

Owing to the small number of mouth-papillae and their pe-

culiar arrangement, the mouth slits cannot be closed, but ap-

pear always gaping, more or less.

Only one true mouth papilla, which is placed on each side

of the apex of the jaw. A single, usually spiniform, papilla,

sometimes with a smaller one by its outer side, is situated at

the distal end of the mouth-slit, usually attached to the edge

of the adoral shield. This is really the outer oral tentacle-

scale.

The edge of the jaw-plate, along its middle portion, is

naked. Higher up in the mouth-slit, there is a small spini-

form papilla, usually visible from below; this is the tentacle-

scale of the first oral tentacle. It is often shown in published

figures as if it were a true mouth-papilla. Tentacle-scales

usually one or two, sometimes lacking (section Ophiopelte).
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Arm-spines short, usually four to seven or more, (rarely

three). Radial shields naked, small, generally divergent, with

the distal ends either in contact or somewhat separated by

small scales. The disk is usually covered with small naked

scales.

In one group the under side is without scales (/femi/epis)

.

In a group referred by Lyman to Ophiocnida, the disk is cov-

ered with small spinules, but as the mouth-parts and other

organs agree with typical Amphiura, it might better be re-

garded as a distinct genus, or else as a subgenus of Amphiura.

To this I have given the name of Amphiocuida. (See p. )•

The genus Amphiura, as here adopted, agrees nearly with

the typical genus, as restricted by Ljungman in 1867. Mr.

Lyman also stated that this should be the typical group, in

case the genus were to be divided. This restricted genus

still includes over sixty species, with a considerable diversity

of structure. The species are found in all seas and in all

depths.

Amphiura grandisquama Lyman.

Amphiura grandisquama Lyman, Bull. Mus. Comp. Zool., I, p.

334, 1869; op. cit., p. 252; Illust. Cat. Mus. Comp. Zool., vol. VIII,

pi. V, fig. 65; Voy. Challenger, Zool., V, pp. 124, 143, 1882.

Several specimens of this species in the collection have

been compared with some sent by Mr. Lyman from the Blake

Exp. They agree in most respects, but none of those in

either lot agree perfectly with the original description.

The arms are of moderate length, slender and tapered.

The disk is covered with very fine, thin, closely imbricated

scales, which become still finer below. Radial shields small,

longer than wide, inner end widest, adjacent edges nearly

straight, outer ones curved; they are nearly in contact at the

distal end. divergent proximally. separated by a long wedge-
like scale and several smaller ones more proximal; the disk

scaling overlaps and conceals more or less of the radial shields,

in one case leaving very little exposed. Arm-spines five or
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six on the basal half of the arms; they are of moderate length,

rather slender, tapered; the lower one, especially on the mid-

dle part of the arm, is longer than the others, sometimes

twice as long, and somewhat bent downward; the upper one

on this part of the arm is often stouter and a little longer

than the intermediate ones. Upper arm-plates rather broad-

er than long, in contact, somewhat trapezoidal, with the

distal end convex and the angles rounded, the lateral edges

convergent, the inner end narrower and truncated; the ex-

treme outer edge is sharp, thin, and microscopically serru-

late. Under arm-plates oblong, longer than broad, with

rounded corners and concave lateral edges, opposite the ten-

tacle-pores, outer end convex, inner end subtruncate. Ten-

tacle-scale single, rather large for the genus, thick, rounded

or broad-ovate, obtuse. Oral shield small, transversely broad

elliptical, evenly convex distally, inner side with a slight ob-

tuse angle.

Adoral shields small, triangular, inner end acute; generally

the inner ends are not in contact. Inner mouth-papilla short,

thick, conical; outer one, (oral'tentacle-scale) thicker, short-

conical, obtuse; sometimes there is another rudimentary one

alongside of the latter, and like it arising from the adoral

shield. The inner oral tentacle has a small, thick, acute pa-

pilla in the middle of the mouth-slit, above the level of the

others.

Diameter of the disk of the largest specimen, 7 mm; length

of arms, about 25 mm.

Stations 54 and 58, off Florida, 130 fathoms. Taken by

the Blake Exped. in 10 to 262 fathoms.

The specimens from the Blake Exped., station 319, in 262

fathoms, differ from the above in some minor points. The
disk-scaling is a little less fine; the radial shields a little broad-

er, and the arm-spines a little smaller, but they vary among
themselves in these characters.

This species is allied to O. often', but has much shorter,

more delicate and more tapered arms, and the lower spine is



28 NATURAL HISTORY BULLETIN.

more curved. The latter has true tentacle-scales and the

disk scales are larger and more regular.

Amphipholis goesi Ljung.

Amphipholis goesi Ljungman, Dr. Goes Oph., Kong. Acad., 1871, pp.

635, 648. Verrill, Expl. of Albatross in 1883, Annual Rep. U. S.

Fish Com. for 1883, p. 549, 1885.

Amphiura goesi Lyman, Voy. Challenger, Zool., V, pp. 125, 146,

1882.

A single mutilated specimen, without the upper side of the

disk, was obtained.

Mouth papillae three, forming a close series, the outer one

flat, much the largest, as broad as the other two together, so

that it occupies more than half the length of the edge of the

jaw; the inner two are thick, obtuse, angular. Oral shields

rather large, top-shaped, about as broad as long; the outer

end is strongly convex, the sides distinctly incurved, forming

an acute inner angle. Lateral oral shields crescent-shaped,

rather large and thick, with concave side next the oral shields.

Tentacle-scales two. oblong, rather stout, blunt, nearly equal.

Arms long, tapering but little; under arm-plates rather

large, thick, in contact with each other, about as long as

broad, five-sided with rounded corners; the outer edge is

strongly convex and often slightly angulated and prominent

in the middle, or has a slightly raised umbo, the inner end is

angulated and usually has a small, rough, median projection

or lobe, where it articulates with the preceding one.

Arm-spines three, short, tapered, subequal. about half the

length of arm-joint. Dorsal arm-plates in contact with each

other; thick, transversely subelliptical. distinctly wider than

long, with the outer end broadly rounded, and the inner end

obtusely angulated.

Diameter across the scar left by the disk on the arms,

io mm; length of the longest arm (not entire) 35 mm.

Off Havana, no to 200 fathoms. West Indies, 280 fath-

oms (Lyman). Off Cape Hatteras, 14 fathoms (Verrill).
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Amphipholis tenera (Ltk.) Ljung.

Amphiura tenera Liitken, Addit. ad. Hist. Ophiur. Pt. II, p. 124, pi.

Ill, figs. Sa, 5b, 1857. Lyman, 111. Cat. Mus. Comp. Zool., I, p. 123.

Amphipholis tenera Ejung., Ophiur. Viv., Kong. Akad., 1866, p. 312;

op. cit., 1871, pp. 634, 645.

Disk rounded, thin, flat, covered with numerous small

rounded scales, regularly arranged. Those along the mar-

gins with their edges a little turned up, so as to form a slight

border. Radial shields rather crescent-shaped, in close con-

tact. Arm-spines three, slender, tapered, nearly equal in

length, but the middle one is distinctly swollen toward the

base; they are about as long as the length of an under arm-

plate. Tentacle-scales two, small, oblong, blunt, about equal

in size. The outer mouth papilla is flat, much the broadest,

occupying about half the length of the mouth-slit; the middle

one is small, subconical; inner one a little larger.

Oral shields top-shaped, about as long as broad, the outer

end strongly rounded, the inner sides nearly straight and con-

vergent to an acute angle. Lateral oral shields relatively

large, oblong, a little wider distally, the inner ends largely in

contact.

Under arm-plates oblong shield-shaped, decidedly longer

than wide, outer end convex, sides nearly straight, inner end

angulated; they are strongly separated by the side-plates.

Upper arm-plates relatively large, rather broader than

long, subtriangular, the outer end broadly rounded, the inner

end obtusely angulated; they are well separated by the side

plates.

Diameter of the disk of the specimen described, which is

not full grown, 2 mm: length of arms (broken at tips),

9 mm.

Off Havana, ioo to 200 fathoms. Charleston, S. C. to

West Indies, in shallow water.

Mr. Lyman, in the Voyage of the Challenger, united this

species and several other forms that have been described as
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distinct species from various regions, with A. squamata of

Europe.

This West Indian form appears to me to be distinct, though

very closely allied to A. squamata. I have described, above,

a small but characteristic specimen, which agrees very close-

ly with Liitken's original figures.

Amphilimna, gen. nov. Type, A. olivacea.

Mouth papillae four or five in a series. Tooth papillae two

to four. Arm-spines six to ten, of moderate length. Ten-

tacle-scales usually two. Disk swollen dorsally, with a notch

over the base of each arm, and covered with spinules. Radial

shields parallel, largely in contact. This genus includes, be-

sides the type, only A caribea Ljung.

Amphilimna olivacea Ver.

Ophiocnida olivacea Lyman, Bull. Mus. Comp. Zool., I, 10, p. 340,

1869; 111. Cat. Mus. Comp. Zool., VI, pi. I, figs. 7, 8; Bull. Mus.
Comp. Zool., V, 9, p. 227; op. cit., X, p. 253. Verrill, Amer. Journ.

Sci., Vol. XXIII, p. 219; Ann. Rep. U. S. Fish Com., Vol. X, p. 661;

op. cit., Vol. XI, p. 549; Lyman, Report Voy. Challenger, Zool.

Ophiuroidea, V, p. 156, 1882.

Sta. 6i, off Key West, in 75 to 80 fathoms, one example.

Taken by the U. S. Fish Comm. at numerous stations off

the east coast of the United States, from off Martha's Vine-

yard to Cape Hatteras, in 63 to 192 fathoms, and by the

"Blake" from off Rhode Island to the West Indies, in 40 to

126 fathoms.

It is possible that A. caribcea (Ljung.) from the West
Indies, is the young of this species.

Ophionereis reticulata Liltk.

Op/rionereis reticulata Lutken, Add. ad Hist. Oph. Pt. II, p. 110, pi.

Ill, figs. 6a, 6b, 1859. Lyman, 111. Cat. Mus Comp. Zool., I, p. 141,

1865; Bull. Mus. Comp. Zool., V, 9, p, 224; op. cit. X, p. 253. Verrill,

Notes on Radiata, Trans. Conn. Acad., I, pp, 342, 366, 1868. Lyman,
Report Voy. Challenger, Zool., Ophiuroidea, V, p. 162, pi. XL, figs.

13-15, 1882, anatomy.
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Ophiura reticulata Say, Jour. Phil. Acad. Nat. Sci., V, p. 148, 1825.

Ophiolcpis nereis Eutken, Vid. Meddel., p. 11, March, 1856.

Tortugas, four examples; Bahama Banks, two examples;

Egg Key, one example; off Havana, no fathoms, 1 example.

Common in shallow water from Florida to Colon; Cumana,

and throughout the West Indies. Bermudas (Coll. Goode);

Abrolhos Reefs, Brazil, (Coll. Hartt). Bahia and Rio de

Janeiro (Rathbun).

Ophioplax ljungmani Lym.

Ophioplax ljungmani Eyman, 111. Cat. Mus. Comp. Zool., Vol. VIII, p.

22, pi. II, figs. 24, 25, 1875; Voyage Challenger, pp. 164, 314, pi.

XLJ, fig. 7 (anatomy).

Sta. 13, off Havana, 200 fathoms, 6 examples.

Taken by the Blake Exped. in 80 to 250 fathoms.

Ophiactis dispar Verrill. sp. or var. nov.

Plate VIII; Figures 3—3^.

Arms five. Radial shields large, elongated, semielliptical,

separated by a single narrow row of small plates, except dist-

ally; their inner edges nearly straight, diverging but little;

distal end thickened, bearing a small round knob; lateral

edges convex. Central and interradial areas covered with

pretty regular, small, very distinct scales, many of which bear

small conical spinules, especially near the center and close to

the margin. Arm-spines, six to eight; four, or sometimes

five of the lowe.r ones are white, short, subequal, flat at tip,

blunt, nearly parallel, and close together, two or three of the

upper ones are decidedly longer, abruptly different in color

and form, divergent, tapered, acute. Mouth-papillae two,

small, flat, placed close together, on each side of the distal

part of the mouth angles, just above the outer oral tentacle;

one small, oblong, flat, blunt tentacle-scale. Under arm-

plates about as long as broad, with the outer edge subtrun-

cate or rounded and with a thickened and raised rim; distally

they become longer than broad. Upper arm-plates trans-
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versely elliptical, short, with the outer edge evenly convex;

they are somewhat thickened and broadly joined.

Oral shields small, transversely broad-elliptical, convex and

slightly angulated distally, obtusely angulated on the inner

end. Madreporic shield decidedly larger and more rounded.

The large genital slits nearly reach the oral shields; their in-

ner ends are separated only by a narrow isthmus, covered by

two narrow genital scales, which join the outer end of the

oral shield. Adoral shields small, trilobed. the acute inner

ends separate, or sometimes barely touching.

Color of one example deep green above, with small white

spots on the outer end of the radial shields, on the central

part of the disk, and on the upper arm-plates Under side

whitish, the arms becoming greenish distally. The four low-

er arm-spines are white; the two or three upper ones are

green. Another example, from station 69, is greenish black

above, with fewer white markings, but whitish below.

Diameter of disk, 7-5 mm-"? length of longest arm, broken at

tip, 44 mm.

Stations 69 and 74, Bahama Banks, in shallow water.

Mr. Lyman sent to me, several years ago, several speci-

mens essentially like those described above, but of still larger

size, as "O. miilleri, var. quinqueradia" This variety name,

first given in 1878, appears in the Voyage of the Challenger

(pp. 113, 115), but with no definite description nor figure.*

I am not aware that it has been described elsewhere under

that name. In his earlier work -j- Mr. Lyman described a

*This name appears without description in Bull. Mus. Comp. Zool.,

vol. V, p. 224, 1878. The specimens were from Key West and vi-

cinity in shallow water (shore to 37 fath).

In the Voy. Challenger, p. 113, in the analytical table, it is men-
tioned as the adult of O. mu/leri, and is said to have: "Upper arm-
plates transverse oval and not thickened; three or even four mouth-
papillae on a side." In the specimens sent to me the upper arm-
plates are thickened and there are three small mouth-papillae.

•flllust. Catal. Mus. Comp. Zool., I, p. 109, 1865.
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five-rayed variety of O. mulleri, but it was of small size and

agreed in all other essential characters with the ordinary,

small, six-rayed variety O. mulleri. At that time he gave it

no varietal name.

The large specimens sent by Mr. Lyman differ from the

types of O. dispar only in characters of small importance due,

probably, to greater size.

The arm-spines are longer and the lower ones rather less

differentiated from the upper ones; they are rather more

slender and not so much flattened and increase a little more

gradually in length from the lowest upward. The large

radial shields are semielliptical. much as in our type. The
upper arm-spines are regularly elliptical, and thickened.

The under arm-plates are, as in our types, thickened and

turned up at the distal and lateral margins, but many of them

are slightly emarginate at the outer end, becoming truncate

more distally. The oral shields are more rhombic, about as

long as broad, with a small peak or acute angle on the outer

end where it joins the genital scales; obtusely angled prox-

imally. Adoral shields not touching proximally. Mouth
papillae three on most of the oral margins, small, flattened,

the outer one (sometimes two) arises from the edge of the

adoral shield above the outer oral tentacle and might be called

an oral scale. The first oral scale is well developed, higher

up in the mouth-slit.

Large clusters of minute eggs were attached around the

mouth and between the groups of spines near the bases of

the arms of our specimen.

Diameter of disk, 11. 5 mm; length of arms, 70 mm.

It is not probable that the specimens above described are

the adults of O. mulleri. They are much more like O.

krebsii, and may, possibly, be the adults of the latter. It

seems to me most probable that the specimens to which Mr.

Lyman first applied his varietal name in 1878 were unlike

those that he afterwards sent to me from another locality,

v—1 c
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The former were very likely the real adults of O. mulleri, as

he supposed. Therefore I think it best to apply a new name

to the form above described. Whether it be a variety or the

adult of O. krcbsii, or a distinct species, can only be deter-

mined by a larger series of intermediate sizes.

Ophiactis krebsii Liitken.

Ophiactis krcbsii Liitken, Vid. Meddel., p. 12, 1856; Addit. ad Hist.

Oph., Pt. II, p. 126. Lyman, 111. Cat. I, p. Ill, figs. 10, 11. Verrill,

notes on Radiata, Trans. Conn. Acad., I, p. 341, 366, 1868.

Ophiactis savignyi (pars) Lyman, Report Voy. Challeng-er, Zool.

Ophiuroidea, V, p. 115, 1882.

Bahama Bank, 12 young. Common from Charleston. S.

C. and Florida Reefs to the Abrolhos Reefs and Rio de

Janeiro, Brazil. Bermuda (Coll. Goode). It lives in the in-

terstices of sponges and corals, often gregariously while

young.

Mr. Lyman considered it identical with O. savignyi and O.

virescens, from the Indian and Pacific oceans respectively.

With this opinion I am not prepared to agree.

O. dispar appears to me to be more nearly related to O.

krebsii than to O. mulleri. The former has, even when of

very small size, with six rays, two mouth papillae, instead of

one. Its ventral plates have also a thickened or raised mar-

gin as in O. dispar and the arm-spines are more unequal and

more numerous than in O. mulleri. It is possible, therefore, that

the ordinary specimens of O. krebsii are all very young and

that when they grow to full size they may become regularly

five-rayed, as do some other echinoderms that undergo spon-

taneous fission and have a variable number of arms while

young. In that case it might, perhaps, develop into a species

like O. dispar.

Family, OPHIACANTHID^ Ver.

Ophiacanthince (sub-family of AmphiuridcB) Ljungman,

1866; Liitken, 1869.
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This family, as here understood, includes the following de-

scribed genera: Ophiacantha, Ophiomitra, Ophiotrema,

Ophiocamax, Ophiolebes, Ophiothamnus, Ophiocopa, Ophio-

chiton, Ophiotoma, and probably Ophioblcnna. To these I

have now added several others, separated from Ophiacantha,

Ophiomitra, and Ophiopsila.

The first six of those named above have the disk covered

with scales bearing spinules or thorny processes, or some-

times granules. Ophiochiton and Ophiocopa have naked or

nearly naked scales. Ophioblcnna and Ophiotoma are cov-

ered with naked skin. The radial shields may be large or

small, naked or concealed.

The family is characterized by the prominent and highly

developed side arm-plates, usually meeting above and below,

and by the numerous, usually long, and more or less rough

spines, which stand out at nearly right angles to the arm.

The spines may be solid or hollow, glassy or opaque, terete or

flat.

The mouth-papillae are usually rather numerous, and form a

continuous row along the side of the jaw, but the outer ones

may be of larger size or different in form from the others, or

clustered, and in such cases they are really the distal oral

tentacle-scales. There may be only a single apical tooth-

papilla, or there may be two or three, and sometimes there is

a large cluster. In some cases the outer oral tentacle-pore is

exposed to view on the outer margin of the jaw and then it

has one, or sometimes several, special oral scales or papillae

by its outer side, or partly surrounding it. Some of its scales

may be attached to the adoral plate, or even to the first un-

der arm-plate. This plate is usually concave or somewhat

bilobed, and has two inner, lateral, scale-like processes, which

are sometimes movable and papilliform. There is generallv

a single acute tooth-papilla at the tip of the jaw, but there

may be two or three, and in some cases {Ophiocamax, Ophio-

mitra, Ophiotrema}, there mav be a cluster of several spini-

form tooth-papillae. These were counted as mouth-papillae
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by Mr. Lyman, but when they stand on the dental plate they

should be considered as true tooth-papillae. The teeth are

stout, flattened, obtuse; they vary from three to eight in num-

ber.

Dichotomous analytical table of the East Coast and West In-

dian species that have been referred to Ophiacantha,

[sens, ext.)

[The species are grouped in this table as nearly in accordance with

their structural relations as possible. Those marked with an as-

terisk are from the eastern coast of the United States north of Cape
Hatteras. The others are from the West Indian region.]

A.—Oral shields join the first side arm-plates. Adoral shields

entirely proximal to the oral shields.

B.—True Ophiacantha. Disk wholly, and radial shields

mostly covered with small crotchets, thorny stumps, or

short spinules or granules, or with a mixture of these

forms. •

C.—Disk covered with small crotchets, or short thorny

stumps, or short spinules, with no elongated spines nor

granules.

d.—Arm-spines finely serrulated, or nearly smooth under a

simple lens, usually long and tapered, not glassy.

e.—Basal opposite rows of arm-spines, in the adults, approxi-

mate dorsally.

f—Mouth-papilla? form a simple row.

* O. bidentata (Retz.)

* O. aculeata Ver.

* O. fraterna Ver.

* O. abyssicola Sars.

* O. anomala Sars.
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f.f.—The distal oral papillae, or oral tentacle-scales, are

clustered or form a double row; all spiniform. Tentacle-

scales spiniform.

* O. eno-pla Ver.

e. e.—Basal rows of spines not very closely approximate

dorsally. Mouth-papilke in a simple row.

* O. fraterna Ver.

O. cosmica Lym.

d. d.—Arm-spines decidedly thorny or prickly, and usually

glassy, mostly long and slender.

g.—Basal rows of spines approximate dorsally. Side arm-

plates very prominent. Disk with small slender crotch-

ets or branched spinules.

O. asflera Lym.

* O. millesfiina Ver.

O. -pentacrinus Ltk.

O. scutata Lym.

g. g.—Basal rows of spines not closely approximate dors-

ally. Disk with short thorny stumps.

O. steUata Lym.

C. C.—Disk entirely covered with tapered spinules or true

spines, or having more or less of them mixed with gran-

ules or other structures, or else covered with granules

only.

h.—Disk covered with spinules. only, or else having spin-

ules mixed with other structures, not granulated.

i.—Disk with spinules only or mainly.

j.—Basal rows of spines approximate dorsally.
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* O. sftectabilis Sars.

j.j.—Basal rows of spines not approximate dorsally.

k.—Arm-spines finely serrulate, not glassy. Tooth-papillae

single. Mouth-papillae in a simple row.

O. segesta Lym.

* O. crassidens Ver.

k. k.—Arm-spines thorny and glassy. Disk-spines slender,

thorny, acute. Several tooth-papillae.

O. -pectinula Ver.

/. i.—Disk bearing few tapered spines mixed with other

structures. Rows of spines approximate dorsally.

/.—Disk covered with granules, mixed with a few tapered

spines. Arm-spines finely serrulate or nearly smooth.

O. veftratica Lym.

/. /.—Disk-spines elongated, mixed with crotchets or thorny

stumps. Arm-spines more or less finely serrulate.

* O. varisfiina Ver.

h. h.—Disk covered with small close granules alone. Basal

rows of spines not closely approximate dorsally. Arm-
spines serrulate. Under arm-plates short and broad,

well separated.

* O. granulifera Ver.

B. B.—Radial shields largely uncovered. Disk-scales either

partially naked and easily visible, but bearing more or

less granules or spines, or else entirely concealed.

m.- -Disk-scales largely exposed.

;/.

—

Ophialccea V. Dorsal arm-plates largely in contact.

Arm-spines nearly smooth, the opposite rows widely

separated dorsally.
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O. nuttingii Ver. sp. now

O. rubescens (Koehl.) off Azores, 845 meters.

;/ . ;/ .— Ofihiomitrella Ver. Dorsal arm-plates separated by

the side plates. Arm-spines slender, thorny, the basal

rows approximate dorsally.

O. Icevipellh (Lym.)

m. m.—Disk-scales mostly concealed, but radial shields

naked.

o.— Ophiacanthella Ver. Basal rows of spines not approxi-

mate dorsally. Dorsal arm-plates largely in contact. Radial

shields long, mostly naked, in contact by their edges. Arm-

spines nearly smooth. Three tooth-papillae; mouth-papillae

four, conical, all similar.

O. troscheli (Lym.)

a. o.— Ophioscahis (p. 42) Dorsal arm-plates separated.

Basal rows of spines closely approximate dorsally. Radial

shields large, broad, naked, in contact for nearly their whole

length. Two or three tooth-papillae. Arm-spines thorny

and glassy.

O. echimdata (Lym.)

A. A.—The oral shield is separated from the side arm-

plates by the distal lobe of the elongated adoral shields.

D.— Ofthiopristis Ver. Adoral shields narrow, trilobed, the

narrow distal lobe separating the oral shield from the side arm-

plate. Disk-scales usually concealed by cuticle and spinules.

E.

—

Ofi/iiopora, gen. nov. (See p. 43). No tentacle-scales,

the pores are very large, spines small, usually smooth.

O. bartletti (Lym.) One spiniform distal oral papilla by

the side of the oral tentacle-pore. Disk covered with acute

spinules.
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E. E.—-One or two tentacle-scales.

p.— Ophiolimna. gen. nov. (See p. 44). Arm-spines sev-

en or eight, nearly smooth, placed obliquely on the distal part

of the plates, not strongly divaricate. Jaws more or less

granulated. Disk-scales and radial shields concealed, bear-

ing granules and spines.

* O. Bairdii (Lym.) Upper arm-plates separated. Rows
of spines approximate dorsally. Tentacle-scale single.

O. mitra Lym. Upper arm-plates joined. Rows of

spines wide apart dorsally. Two flat tentacle-scales.

p. p.— Ophiopristis. gen. nov. (see p.. 44). Arm-spines

serrulate, not obliquely placed. Strongly divaricate. Dorsal

arm-plates separated. Tooth-papillae usually three.

q.—Spines partly flattened, serrulate on the edges. A
row or cluster of several distal oral papillae at the large, oral

tentacle-pore. Two tentacle-scales on the basal joints.

O. hirsuta (Lym.)

O. ensifera Ver. sp. nov.

O. cervicornis (Lym.)

q. q.— Ophiotreta Ver., subgen. nov. Only one or two,

rarely three, oral tentacle papillae, which are flat. Two to

four or more tooth-papillae. Arm-spines terete, or only a lit-

tle flattened, slender, serrulate or nearly smooth.

O. lineolata (Lym.)

O. sertata (Lym.)

D. D.— Ophiothamims Lym. Adoral shields large, wedge-

shaped, with the broad distal end separating the narrow ovate

oral shield from the side arm-plate. Disk-scales exposed.

Radial shields more or less naked, close together.
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O. gracilis (Ver.)

O. vicarins (Lym.)

O. exigua (Lym.)

From the old genus Ophiacantha several genera and sub-

genera may now be separated with characters that appear to

be of as great morphological value as those that character-

ize, for instance, Ophiomitra or Ophiochiton.

The most important of these are here indicated.

Series I.

Ophiacantha (restricted).

Types, O. sctosa and O. bidentaia.

Section A.—Typical Ophiacantha.

To this section a large majority of all the described species

belong.

Section B.

—

Ophicnlodia, subgenus nov.

Two, three, or four tooth-papilla? clustered at the tip of

the jaws. Otherwise nearlv as in section A. Distal oral pa-

pillae not clustered.

The figures of several species show two paired papil-

lae, directed centrally, at the tip of the jaws. They may

not always stand on the dental plate and in such cases

should be counted as mouth-papillae, but in some cases

they have been determined as true tooth-papilla. Prob-

ably in this section there may be a central tooth-papillae that

has been over-looked in some species, by reason of its posi-

tion, higher up on the jaw, or the smaller size. In some cases

the central papilla is present on some jaws, but absent on

others of the same specimen. It may have been accidentally

lost in some examples. Therefore, I consider the presence of
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three tooth-papillae as the usual character of this division.

The species need revision as to the tooth-papillae.

a.—Radial shields rather small, narrow, mostly concealed.

O. scutata Lym.

O. ctispidata Ver.

O. -pectinula Ver.

a. a.— Ophioscalus, nov. Radial shields large, wide, closely

joined, naked. Disk-scales covered with rough spinules.

Arm-spines approximate dorsally.

O. echinulatus (Lym.)

Section C.— Ophiectodia, subgenus nov.

Outer mouth-papillae (oral tentacle-scales) several, forming

a cluster or a double row, some often standing on the lower

face of the jaw or adoral shield. Tooth-papillae one to three,

or more. The mouth-papillae are clustered nearly as in typ-

ical Ophiomitra.

O. enopla Ver.

O. rosea (Lym.
)

O. spedabHis (Sars.)

Series II.

Group D. Ophialccea, (subgen. nov.) Types, O. nuttingu

(Ver.) and O. tuberculosa (Lym.) (Seep. 38).

The dorsal arm-plates are broadly in contact, at least on

many of the proximal joints. Disk-scales bear spinules or

granules. Radial shields separate, sometimes more or less

exposed distally, sometimes covered. Arm-spines rather

short, few, nearly smooth, the rows not approximate dorsally.

Mouth-papillae nearly as in typical Ophiacantha (group A).
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O. nuttingii Ver., sp. nov. Arm-spines four, short. Oral

shield very large, ovate. Disk-scales more or less exposed,

bearing spinules.

Group F.

—

Ofhiomitrella Ver., gen. nov. (See p. 39).

Type O. lavipellis (Lym.)

Disk- scales visible, bearing granules or spinules. Radial

shields partly naked, not large, wide apart. Arm-spines

slender, thorny or serrulate; the rows approximate dorsally in

the type. One tooth-papilla. In the type-species a pair of

special, distal, oral tentacle-papillee, on the first under arm-

plate, * directed into the mouth-slit. Adoral shields wide.

Otherwise the mouth-parts are nearly as in typical Ofhiacantha.

O. IcevipeUis (Lym. '83). Arm-spines eight, slender,

thorny. Disk-scales naked or partly granulated. Upper arm-

plates separated.

Group G.

—

Ofth/acanthella, gen. nov. Type, O. troscheli

(Lym.)

Radial shields naked, long, parallel, united by their edges.

Dorsal arm-plates largely joined. Three tooth-papillee. Arm-

spines nearly smooth. (See p. 39.)

Series III.

In the following groups the oral shield is separated from the

side arm-plates by the adoral shields

:

Group H.

—

Ojyhiofora, gen. nov. Type. O. bartletti (Lym.)

Tentacle-pores all large and open. No tentacle-scales.

(See p. 39.)

*The two papilliform appendages of the first under arm-plate are

here supposed to be movable, but with the published figures and de-

scriptions it is not always possible to distinguish them from the solid,

immovable crest-like lobes, which are present on these plates in the

same position in many species, including O. bidentata. Among extra-

limital species, these papilla; are found in some species, such as O. ser-

rata Eym., that have the disk-scales and radial shields concealed.
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Group I.

—

OphioUmna, gen. nov. Type, O.bairdii (Lym.)

Spine-crest of the side arm-plates oblique and situated

distally. Spines nearly smooth. Disk granulose and spinulose.

Jaws more or less granulose. (See p. 40.)

Group J.

—

Ophioprisi'is, gen. nov. Type, O. hirsuta (Lym).

A row of distal oral papillae alongside of the large, outer,

oral tentacle-pore. Arm-spines partly flattened, with serru-

late edges. (Seep. 40.)

Group K.— Ophiotreta. subgen nov. Type, O. Uneolala

(Lym.)

One or two flat, distal oral papillae by the side of the large

oral tentacle-pore. Two or three tooth-papillae. Spines

mostly terete, sometimes flattened and serrulate on the

edges. (See p. 40).

Description of Species.

Ophiacantha aspera Lyman.

Ophiacantha aspera Lyman, Bull. Mus. Comp. Zool., V, 9, p. 228, pi.

I., figs. 10-12, 1878; op. cit., Vol. X, p. 263, 1883. Lyman, Report,

Voy. Challenger, Zool., Ophiuroidea, V, p. 199, 1882.

The specimens collected show some minor variations among
themselves and differ considerably in details from Mr. Ly-

man's figures.

The disk is densely covered with minute thorny spinules,

terminating in two to five or more short divergent points;

toward the margin they are longer, mostly with two or three

points. The mouth papillae are rather large and project

downward; there are sometimes 4, but oftener 3; they are

crowded and the innermost one is vertically compressed; the

two outer ones are often longer and larger, somewhat en-

larged and cuspidate at the end, and often rough with little

prominences like incipient thorns, showing a tendency to the

structure of the peculiar tentacle-scales; the two stand close
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together and all arise from the buccal plate; one stout termin-

al tooth-papilla. The oral shield is nearly as figured, but

the outer end is a little more prominent and the sides are a

little incurved at the genital slit; the inner sides are also a lit-

tle more incurved. The adoral plates are thickened and

lunate, nearly as large at the oral shields. All these shields

form together a rhombic figure and with the small . concave

first arm-plate they form a raised pantagon around the mouth.

The tentacle-scale is more acute than figured, and has longer

thorns, which are divergent like branches; distally it becomes

slender and delicate, with few very acute branches. The
arm-spines are very slender and very thorny, about ten in a

row; they are so numerous and crowded as to conceal the

arms above. The rows are closely approximate above, on

six or more joints, and tubercles at the bases of the upper

ones in opposite rows touch on the median line on the first

two joints. The spine-ridges are so thick and prominent that

they give a beaded appearance to the arm. Upper arm-plates

are very small, quadrant-shaped, and widely separated. Un-

der arm-plates are not just as figured; they are narrow, rather

oblong, scarcely "shield-shaped" for the inner end is nearly

truncate or slightly convex, without a distinct angle, and the

outer end has a central lobe or prominence, which is a little

roughened at the margin. The second plate differs from the

rest; it is transversely lozenge-shaped, broader than long,

but has the outer median lobe.

Diameter of disk, 5 to 6 mm.

Station 13, off Havana, 200 fathoms, five examples. Tak-

en in various localities in the West Indies by the Blake Exp.,

in 73 to 262 fathoms.

Ophiacantha stellata Lyman.

Ophiacantha stellata Eyman, 111. Cat. Mus. Comp. Zool., VIII, Pt. II,

p. 11, pi. II, figs. 16-18, 1875; Ophiuroidea, V, p. 199, 1882; Bull.

Mus. Comp. Zool., X, p. 262, 1883.

Sta. 13, off Havana, 200 fathoms, one example.
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Taken by the "Blake" at many localities, in 56 to 262

fathoms.

Ophialc^ea Verrill, subgen. nov. (See p. 42.)

Ophiacantha (Ophialc^ea) nuttingii VcrrilU sp. nov.

Plate I; Figure 2. Plate VIII; Figures i— la.

Five arms. Disk five-lobed, with strong interradial notch-

es, covered, except on a portion of the radial shields, with

small, exposed, imbricated scales, which usually bear a single

short, conical, acute, nearly smooth spinule. The radial

shields are rather small, separate, partly naked; the exposed

part is narrow and elongated, somewhat crescent-shaped.

The proximal sides are incurved and somewhat divergent,

separated by several rows of small scales bearing conical,

acute spinules. Scales bearing acute conical spinules, similar

to those of the upper surface of the disk, but longer, cover

the bases of the arms and the margin of the disk, toward the

oral shields, the scales become much smaller and are usually

without spinules.

The oral shields are large, broad, obovate, rather longer

than broad, with rounded ends. The madreporic shield is

larger and has a more prominent distal end. The buccal

plates project but little beyond the oral shields. The adoral

shields are very narrow, wedge-shaped, inconspicuous, and

do not meet proximally.

The oral papillae are about rive on each edge of the jaw,

besides a terminal tooth papilla, the outer one is broad, ovate,

obtuse, flat, and wider than the others, which are conical,

pointed, and decrease proximally; tooth-papillee small, spini-

form, arising from the dental plate.

Under arm-plates are mostly broad, widest proximallv,

trapezoidal, with the distal end evenly curved and the inner

end truncated, and broadly in contact. They are broader

than long; those near to the base of the arms are narrower;
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the first is very small, quadrant-shaped. One large, flat,

elliptical or broad-ovate tentacle-scale, nearly as long as the

under arm-plate, and usually a minute one in front of it. In a

few cases the first tentacle-scale is bifid.

The arm-spines are about six, and are unusually short and

smooth for this genus. Their length is about equal to the

breadth of the under arm-plates. They are not very unequal;

the lower ones are usually the largest; most of them are trun-

cate or blunt, distinctly flattened, tapered, and curved back-

ward; the lower ones are usually more tapered, nearly straight,

subacute. They are dull and opaque, not thorn)- nor ser-

rate, but microscopically roughened.

The proximal upper arm-plates are broadly in contact,

broader than long, six-sided or subtrapezoidal, with the inner

end truncate; the outer end, which is broadly convex or sub-

truncate with a median sinuosity, is much the widest. Dist-

ally they become relatively narrower and more nearly tri-

angular, with rounded angles.

Color, in alcohol, light buff.

The larger specimens have a disk 11 mm. across; the arms

are all broken.

Station 13, off Havana, in 200 fathoms, three examples.

Ophiopristis VerrilL (See p. 39.)

Ophiopristis ensifera Ver., sp. nov.

Plate IV; Figures i— id.

Arms five, long and slender, with flat serrate spines. Disk

flat, slightly ten-lobed, covered thickly, except on a part of

the radial shields, with small obtuse and conical granules,

mixed in some parts with minute, sharply conical spinules; all

gradations in form, from the rounded granules to the conical

spinules occur. Where the granules are partly rubbed off,

in dry specimens, the surface is covered with small, distinct,

imbricated scales. The radial shields are small; the naked
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portions are ovate or elliptical, nearly parallel, and separated

by several rows of scales and granules. They appear to ex-

tend but little beyond the exposed parts.

Upper arm-plates, except the basal ones, are rhombic or

nearly lozenge-shaped, with a slightly angulated prominence

in the middle of the outer margin, corresponding to a low

median ridge; lateral margins slightly convex; proximal end

angulated. slightly separated by the lateral plates. They are

broader than long.

Under side of disk covered with minute, exposed scales,

with few granules. Oral shields about as long as wide,

rather rhombic, with rounded side angles, and a more promi-

nent inner angle; the outer end projects slightly into the in-

terradial area-; the sides do not touch the side arm-plates.

x\doral shields are long, narrow, irregularly trilobed, the dis-

tal end, embracing the lateral corners of the oral shield and

touching the first under arm-plate, separates the latter from

the oral shield.

Outer oral tentacle-pore large and exposed on the edge of

the jaw, bordered by some small papillae. Oral papillae small,

conical, acute, numerous, about seven to twelve on each side

of a mouth-slit, of which four to seven form a proximal marg-

inal row;-others, in the largest specimens, lie within the slit,

above and around the large tentacle-pore; those next the tip

of the jaw are the largest. Several others (about 4 to 6 in

the larger specimens) form an irregular row below the oral

tentacle-pore, on the surface of the jaw. In the younger

specimens there are about three in a regular row. Tooth-

papillae two, spiniform, situated at the edge of the dental

plate. Teeth stout, flat, five or six.

Under arm-plates, except a few basal, irregularly traper-

zoidal or broad shield-shape, about as wide as long; the distal

end broadly rounded; lateral edges strongly incurved; inner

end very obtusely angled; scarcely separated by the lateral

plates, except the two or three basals. Beyond the middle of

the arm they become oblong, shield-shaped, and a little more
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separated. The first one is small and deeply concave, or

sheath-like, with two inner, vertical, flat crests. Tentacle-

scales flat, ovate, of moderate size; on the first three or four

joints there are, in large specimens, usually two; on the rest

only one. The proximal tentacle-pores are not very distinct-

ly larger than the rest.

Arm-spines unequal, rather long, scarcely translucent; the

dorsal ones are not approximate in the basal rows; the upper

spines on the basal joints are mostly long, rather slender,

flat, tapered, subacute, roughened by minute, close denticles

along each edge. Those lower down become a little shorter,

stouter, and flatter, and are mostly somewhat bent, obtuse at

tips, and with sharply serrulate edges. (See figs. 4-5)-

There are usually five spines in each row proximaily.

Color in alcohol, yellowish white.

Diameter of disk 12 mm; length of longest arm, broken at

tip, 65 mm.

Off Havana, no to 260 fathoms.

Ophiopristis hirsuta [Lym) .

Ophiacantha hirsuta Lyman, 111. Cat. Mus. Comp. Zool., VIII, Pt. II,

p. 12, pi. II, figs. 21-23, 1875; Bull. Mus. Comp. Zool., V, 9, p. 230;

op. cit. X, p. 261; Report Voy. Challenger, Zool., Ophiuroidea, V,

p. 198, 1882.

The specimens in the collection differ considerably from

Mr. Lyman's figures. In all, the spinules of the disk are

much more numerous than figured. In some they are most-

ly very long and slender, as figured; in others they are much
shorter, but slender and sharp. The radial shields are cov-

ered by the small scales and spines, except near their ends,

which are sometimes in contact and sometimes separated by

a few rows of minute scales. The under side of the disk is

covered by naked, smooth, thin, rounded scales, with few

spinules. Oral shields large, round-rhombic, about as long as

wide, with a distinct, but small, distal lobe, (not evenly round-

ed, as figured); the inner angle is obtusely rounded; the in-

V—1 D
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ner sides nearly straight, (as in the figure). The adoral

shields are very incorrectly figured, the distal lobes being

omitted. They are three-lobed; inner lobe is narrowed and

tapered to the end; the distal end curves around the oral

shield, one lobe touching the first under arm-plate and the

other separating the oral shield from the side arm-plate (as

in O. ensiferd). The first under arm-plate is small, concave,

with a thin, flat, vertical crest, near each inner angle, running-

inward and upward and forming part of the rim around the

large, exposed, oral tentacle-pore, which is situated in a de-

pression of the jaw-margin and gives exit to a large and long

tentacle. Teeth four or five, stout; the uppermost longer

and conical; the others flat and stout, obtuse. Tooth-papilla

two, conical, at the tip of the jaw on the small apex of the

dental plate. Mouth-papillae about seven, in a close row,

small, spiniform, acute, the outer largest (all nearly as figured).

Nearly all are attached to the buccal plate, but the two outer

ones stand below the tentacle-pore like tentacle-scales. In

some specimens there are two or three similar papillae above

the tentacle-pore, within the mouth-slit, (as in O. ensiferd).

The under arm-plates are quite unlike Lyman's figure. The
proximal ones are broad and short shield-shaped, slightly sep-

arated by the side plates; the distal edge is evenly curved;

the outer angles prominent and acute, the sides much in-

curved at the tentacle-pores; the inner end very obtusely

angulated. They have two faint diagonal lines crossing

them; the outer edge is a little raised and thickened.

Tentacle-scales two on several joints, flat, ovate-lanceolate,

acute. Arm-spines about five; the upper ones on the basal

joints long, slender, tapered, acute; the middle ones, on the

joints further out, are mostly flattened, with finely serrulate

edges (as figured); the lower ones are usually the most

slender. The spines are hollow, and glass)7 when wet. The
upper arm-plates are rather small and considerably separated,

shaped nearly as in Lyman's figure; they are slightly carinated

and the middle field is whitish, so that a pale median line
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runs the whole length of the arm; a narrow whitish transverse

band marks the inner edge of the side arm-plates, and some-

times both edges are bordered with white. One example,

from the Blake Expedition, in alcohol, has a very distinct

white dorsal line on the arms, and they are also crossed by a

few broad white bands. The ground-color of the arms and

disk, above, is light chocolate-brown; beneath, nearly white.

Diameter of the disk of the largest specimen described above,

11 mm.

Stations 13 and 15, off Havana, in 200 fathoms, two ex-

amples. Taken at many stations by the Blake, in 82 to 955
fathoms.

Ophiotreta Verrill, subgenus (See p. 44).

Ophiopristis (Oft/i/otreta) lineolata (Zywz.)

Ophiacantha lineolata Lyman, Bull. Mus. Comp. Zool., Vol. X, p. 258,

pi. VI, figs. 79-81, 1883.

Ophiacantha, sp., Nutting", Narrative, p. 81, (color).

An excellent specimen of this rare and beautiful species is

in the collection. Only a single specimen was taken by the

Blake Expedition and described by Mr. Lyman. Although

there can be no doubt as to the identity of our specimen with

this species it differs in several particulars from Mr. Lyman's

figures. These differences are, no doubt, partly individual

variations, but others are probably due to errors in

the figures, for the latter do not agree well with the descrip-

tion, especially as to the spines. Our specimen has, on some

of the arms, two tentacle-scales to a pore, on at least ten

joints, instead of only on one joint. The mouth-papilla; and

tooth-papillae are somewhat differently arranged. The under

arm-plates and especially the adoral shields do not agree with

the figures. The upper arm-plates are wider but of the same

character. The six or seven arm-spines are nearly smooth

and terete and evenly tapered, without any serrulations vis-

ible with a lens. They have a fine silky appearance quite

unusual in this group, but they are figured as distinctly ser-

rulate or thorny.
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The disk is nearly round and evenly swollen, without any

abrupt rise over the arms; the granulations, in fact, extend

out a little on the arms. The whole surface, above and be-

low, is uniformly covered with small, smooth, rounded gran-

ules. On some portions there are, also, a few scattered,

slender, acute smooth spines, as figured. Radial shields are

not even indicated by ridges. Under the granules are very

small scales. The arms are narrow and high, with a slight

dorsal carina. They are not beaded, for the side arm-plates

project but little. The rows of spines do not approximate

dorsally. The upper arm-plates are thick, elevated, about as

wide as long, five-sided, or on some joints six-sided; the outer

end is widest and is prominent, in the middle, where it is ob-

tusely angulated, or often slightly truncated. The proximal

sides are nearly straight and convergent; the inner end is

narrow and truncated, and in contact with the preceding

plate.

The oral shields are nearly broad "heart-shaped," but

without any notch in the outer end, which is broadly round-

ed with a slight median angle, and has a row of twelve or

more small granules along its margin; the inner sides are

slightly incurved; the acute inner end extends far inward on

the jaws.

The adoral plates are narrow and long, and do not meet

proximally; they are three-lobed; one of the distal lobes joins

the first arm-plate; the other is very narrow and extends out

between the oral shield and the first side arm-plate, slightly

separating them. In Mr. Lyman's figure these parts are left

indefinite. The whole surface of the jaw, proximal to the

oral shields, is covered with a close group of granules, some

of which are conical and similar to the mouth-papilla? and

tooth-papilla? alongside of them, so that they are liable to be

confounded. Of true mouth-papilla? there are either five or

six on different jaws, besides a more distal short oral scale.

The two outer mouth-papilla? are larger and broader than

the rest; they may be ovate or obovate, flat, obtuse, or sub-
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truncate; sometimes the more distal is the larger, and some-

times the one next the distal. The three or four inner ones

form a close row; they are rather slender conical, or com-

pressed, acute. The tooth-papillae (exclusive of the granules

near them) seem to be ordinarily but three or four; in one

case, perhaps, five; of these, two are usually above the rest,

inside the mouth, and not visible from below. They are all

small, conical, and variable in form. In Mr. Lyman's de-

scription, the jaw-granulations are probably confounded

with the true tooth-papillee, for he gives a large number;—"a

cluster of a dozen." At the distal angles of the mouth-slits

there is. on each side, a vertical, flat process, looking like a

small mouth-papilla from below, but it extends far up into

the slit and bears a spiniform papilla at the side of the inner

oral tentacle. Its outer end is rounded and forms the distal

boundary of the outer oral tentacle-pore; it does not seem to

be movable, and arises at the suture of the adoral shield and

first arm-plate, but seems to be attached more to the adoral

plate.*

The first under arm-plate is small and concave. Four or

five basal ones are scarcely separated by the side plates; they

are about as long as broad, with an obtuse proximal angle;

the distal end is prominent and strongly convex; farther out

they become more nearly rhombic, with a distinct, obtuse,

distal angle, and are then more separated.

The outer oral tentacles are very large and reach to the

center of the mouth; they are not retracted, but have dried

fully extended, as if they were more or less stiffened, in our

specimen. Their pores are large, close to the edge of the

jaw and partially exposed to view, when the outer papilla is

removed. The tentacles of the two or three basal joints are

rather large, those beyond decreasing rapidly. The basal

*It corresponds in position and use with a similar process, found in

O. ensifera, O. hirsuta and other species, which in most cases seems to

be developed on the angles of the first arm-plate. It is sometimes mov-
able, but more frequently solid. (See also group F., p. 43).
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tentacle-scales are two to a pore. The outer one is flat and

ovate; the inner one is slender, spiniform, acute; both de-

crease rapidly in size and the inner one disappears at different

joints on the several arms, from the fifth to the twelfth, while

the other becomes lanceolate and acute.

Diameter of disk. 10 mm. The arms are all broken.

When living, according to Professor Nutting, the disk was

liffht brown with five broad radial bands of white. This

color still remains in alcohol. There are also traces of a

median white line on the arms.

Off Havana, no to 200 fathoms. Off St, Kitts, 208 fath-

oms, Blake Exp.

Ophiopristis {Ofihiotreta) sertata (Z,ym.)

Ophiacantha sertata Lyman, Bull. Mus. Comp. Zool., I, 10, p. 326,

1869; Bull. Mus. Comp. Zool., V, 9, p. 231; op. cit. X, p. 261; Re-

port Voy. Challenger, Zool., Ophiuroidea, V, p. 198, 1882.

Our example differs in some respects from Mr. Lyman's

description, but it agrees with specimens received from him.

The species has not been figured.

The mouth-papillae are usually six, not counting the pair of

tooth-papillae at the tip of the jaw; they form a close row;

the two outer ones are broader and larger than the others,

rather flat, ovate, obtuse, (not truncated as described by Ly-
man) ; they stand just below the outer oral tentacle. About
four, placed more proximally, are more slender, elongated,

compressed or spiniform. Tooth-papillae usually three; close

together on the edge of the jaw-tip, two are stouter than the

mouth-papillae, conical, acute; they appear to arise from the

apex of the dental plate; just above these and below the first

tooth, there is usually and odd median one, of similar form,

but shorter, so that it is not visible from beneath.

Oral shield is usually wider and more lozenge-shaped than

described, but in some of the smaller specimens it agrees

fairly with the description, though by "heart-shaped" Lyman
evidently did not mean "'cordate" in the usual sense, for there
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is no distal emargination, but rather an obtuse angle. The
outer edge bears a row of five to seven small, conical grains.

The adoral plates are nearly as described; one of the nar-

row outer lobes separates the oral shield from the first side

arm-plate; the other joins the first under arm-plate. The
latter is small and emarginate on its inner end. The other

under arm-plates differ a little from the description; they are

nearly truncate on the inner end, or else very obtusely angu-

lated, without any obvious "peak."

Upper arm-plates are small and nearly as described; they

might be called narrow fan-shaped or quadrant-shaped, the

outer end being well rounded. The arm-spines are as de-

scribed, they are serrulated, but not rough for this genus; the

flattened ones are finely serrulate on the edges; the basal

rows are not closely approximate dorsally. The tentacle-

scales are rather broad and flat, lanceolate or ovate, and do

not rapidly change distally. One example has two pairs on

several basal joints.

Diameter of disk, 6-9 mm.

Off Havana, Sta. 2, no fathoms, one example. Taken by

the Blake Exp., in 123 to 411 fathoms.

Amphipsila, gen. nov.

Type A.fulva [Lym.)

Disk rounded, covered with thin, naked scales, above and

below. Radial shields narrow, separated, naked. Arm-
plates distinct, above and below. Arm-spines of moderate

length, numerous (five to twelve) serrulate. Oral shields

clearly visible, at least when dry. A simple row of mouth-

papillae. Only two or three conical, apical papillae in a

marginal row; these may be considered as tooth-papillae, but

there is no distinct cluster of inner papillae, below the teeth,

as in Ofthiofisila. Tentacle-scale spiniform.

Amphipsila maculata, sp. nov.
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Plate III; Figures 4. ^a.

Disk swollen, covered with rather small, thin, flat, rounded,

nearly smooth, naked, imbricated scales. Naked part of

radial shields long and narrow, wide apart: the inner ends

somewhat divergent; the outer ends a little wider or clavate.

Arm-spines seven or eight, slender, of moderate length, the

upper ones about as long as a joint, decidedly flattened and

tapered distally. nearly opaque, hollow and slightly rough;

the two lower ones are longer and larger than the rest, more

terete, blunt or truncate, rough or thorny at the tip. The

basal rows do not approximate dorsally.

Upper arm-plates obovate. longer than wide, rather large,

outer ends thin, obtusely rounded, sides convex; inner ends

obtuse, overlapped by the preceding plate; distally they be-

come more nearly square, with rounded angles, and about as

long as wide. Under arm-plates shield-shaped, longer than

wide, the outer end widest and slightly emarginate in the

middle, the lateral edges concave; the inner end angulated

and slightly overlapped by the preceding plate. Tentacle-

scales on several basal joints two. unequal, elongated, flat,

rough, ribbed, and palmate at the end. as if composed of two

or more divergent spinules united together; more distally the

smaller or outer one becomes short, thorny, and acute, and

then disappears, while the larger one becomes spiniform and

thorny.

Oral shields very distinct, four-lobed, -'spade-shaped,"

with the distal lobe narrow and extending into the interradial

area; lateral lobes rounded; sides a little incurved; proximal

end obtuse. Adoral shield long and narrow, extending back

along the sides of the oral shield and slightly separating it

from the side arm-plates.

Mouth-papillae three or four in a regular row, besides three

stouter conical ones that stand a little apart from the rest, in

a row at the tip of the jaw. but of these only the middle one
seems to be on the dental plate; the distal ones seem to be

mostly attached to the adoral plates; they are rather large.



OPHIUROIDEA OF THE BAHAMA EXPEDITION. 57

flat, lanceolate, the outer one largest. The first under arm-

plate is small and bears a small process at each inner corner.

Color, in alcohol, yellowish white, with yellowish brown

bars across the arms; disk with small dark brown spots.

Diameter of disk, 6 mm; arms badly broken.

Sta, 13, off Havana, 200 fathoms, one example.

Amphipsila fulva [Lyman).

Ophiopsila fulva Lyman, Bull. Mus. Comp. Zool., Vol. V, p. 227, pi.

II, flgs. 25-27, I878; op. cit. Vol. X, p. 254, 1883.

This species was described and figured by Mr. Lyman
from a single specimen.

The figure lacks many details and does not agree well with

the description, but both differ so decidedly from our speci-

men of O. maculata that it seems useless to unite them. A
direct comparison of specimens, however, might possibly

show that they are varieties of one species.

West Indies, 13 to 175 fathoms, Blake Exped.

Ophiomitra Lyman.

Bull. Mus. Comp. Zool., Vol. I, p. 325, 1869; Voyage Challenger, V,

pp. 202, 209, 1882, pi. XL,V, figs. 4-6, (anatomy).

This genus is very closely allied to Ofhiacantha. The only

special distinctions given by Lyman are the larger size and

nakedness of the radial shields, and the naked or nearly

naked scales of the disk.

Mr. Lyman also described the disk of the type-species as

rounded and cap-like—a character due, perhaps, to imma-

turity, for in large specimens of that species the interradial

margins are incurved or emarginate.

When adult, the type-species
(
O. valida Lym.)* has num-

erous spiniform, clustered mouth-papillae and tooth-papillae.

*The specimens originally described and figured by Lyman were all

immature, and had not developed the true characters of the mouth-

parts.
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The distal oral tentacle-pore is large and sub-marginal,

partly sheathed by proximal processes from the concave first

under arm-plate and inner side of the jaw.

The adoral shields are very broad, but wholly proximal to

the small oral shields. The basal tentacle-pores are large

and furnished with two prominent tentacle-scales.

The large, broad radial shields are largely in contact. The
disk-scales are not large, of nearly uniform size, without

specialized marginal ones, and bear short, coarse, clavate,

thorny stumps.

The arm-spines are numerous, somewhat thorny and glassy.

The dorsal arm-plates are slightly separated by the side-

plates.

Most of the species, subsequently described by Mr. Lyman
and others, differ much from the type in several characters.

They nearly all have a single odd tooth-papilla and a

single row of mouth-papillae, as in typical Ophiacantha. The
interradial marginal scales are usually large and specialized.

The radial shields are often entirely separate and in some
cases not particularly large.

Ophiomitra valida Lyman.

Ophiomitra valida Lyman, Bull. Mus. Comp. Zool., I, 10, p. 325, 1869;

op. cit., X, p. 264, 1883; Lyman, 111. Cat. Mus. Comp. Zool., VI, pi.

II, figs. 4-6; Report Voy. Challenger, Zool., Ophiuroidea, V, p.

209, pi. XLI, figs. 4-6, 1882.

Station 35, off Key West, 90 fathoms, eight examples; Sta.

33, off Sand Key. 105 fathoms, two examples; Sta. 56, Pour-

tales Plateau, 200 fathoms, one example. Found throughout

the Caribbcean Sea. at various depths, from 10 to 1105 fath-

fathoms. (Lyman).

Ophiomitra ornata Ver. sp. nov.

Plate V; Figures i, la.

Arms five, spines numerous and very long, tapered, acute,

glassy, covered with small, rough prickles on all sides. Disk-
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scales visible, not very large, of nearly uniform size, most of

them bear a single, rather long tapered spine or shorter,

acute, very thorny spinule. The central scales bear the

shortest spinules, while the length increases toward the mar-

gin of the disk. Radial shields large, broad, irregular or

roundish, partly naked, slightly bilobed distally. The under

side of the disk is covered with flat, imbricated, subequal

scales, bearing a few small, conical spines. The radial

shields are partly separated by a narrow row of small scales,

bearing short, conical, thorny spinules, similar to those on

the central part of the disk; a few similar spinules arise di-

rectly from the radial shields. The interradial margins, in

one dry specimen, were rather deeply emarginate; in another,

equally dry, they were strongly convex.

The oral shields are small, broadly pelecoidal, wider than

long, with the distal end evenly rounded, and the inner mar-

gins strongly incurved, and forming an acute proximal angle.

The madreporic shield is much larger and more rounded (pi.

V, fig. iff). The adoral shields are very large and broad,

rounded distally, with the adjacent edges joined extensively,

along the median line. The mouth-papillae and tooth-papillae

together, are about twelve to fifteen on each side of a jaw;

they are nearly equal, large, spiniform, acute. Those along

the distal part of the jaw may form two crowded rows; the

tooth-papillae form a crowded cluster of four or five or more

at the tip; five or six, or more, serving as oral tentacle-scales,

form a close distal cluster.

First under arm-plate small, concave, with a pair of pro-

cesses on the inner angles. Under arm-plates, except on the

basal joints, broadly triangular, with the distal side broadly

rounded and slightly emarginate in the middle; lateral angles

very prominent; inner margins nearly straight, forming a

sharp median angle. The lateral plates meet along the

median line and separate both the dorsal and ventral plates,

more or less.

Tentacle-scales two on one or two basal joints; one of
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these is much the larger, acute, lanceolate, concave, erect;

farther out they rapidly decrease and become narrow, blunt

or clavate and thorny at the tip.

The arm-spines are translucent, long, slender, terete,

tapered, mostly acute, and roughly serrate or thorny; the up-

per ones are considerably longer and more slender than the

lower ones. The rows are dorsally approximate. There

are eight or nine spines in the larger rows.

The upper arm-plates, except the basal, are broadly rhom-

boidal; the outer margins form an obtusely rounded angle;

side angles very acute; inner angle obtuse, but often with an

acute tip. They are separated by the side plates. Basal

plate short, transversely elliptical.

Diameter of disk of the type specimen, n mm; breadth of

arm at base, without spines, 3 mm; length of longest spines.

4-6 mm.

Station 12, off Havana, 200 fathoms, one example; station

2, off Havana, no fathoms, one example.

Ophiocamax austera Verrill, sp. nov.

Plate VI; Figures i, la. Plate VII; Figure 2.

Rays five. Disk deeply five-lobed, covered with small

polygonal scales and large naked radial shields. The small

scales bear each a single, small, rough or thorny, tapered

spine, some of which are elongated and others short-conical.

The radial shields are very large, acute-triangular, in con-

tact throughout the length of the straight inner edges, but

with a row of small spinules along the suture. Their inner

ends are covered by small overlapping scales; their outer

ends are separated by a small group of scales bearing spin-

ules.

The under side of the disk is covered with small angular

scales, bearing a few small conical spinules.

Oral shields thick, warty, small, and irregularly trilobed;

the body or proximal part is transversely elliptical with an
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obtuse proximal angle; the distal lobe is an elongated, nar-

row, oblong, blunt process, which extends out into the inter-

radial area. Small, rough, granule-like and verruciform ele-

vations occur on its proximal part, as well as on the distal.

The madreporic shield is larger than the others, swollen, some-

what triangular, without a distinct distal lobe.

Adoral shields are very large, broad, quadrant-shaped,

with the straight adjacent edges broadly joined.

The mouth-papilla?, tooth-papillae, and oral tentacle-scales

are all similar in form, long, acute, spiniform, and very num-
erous. The tooth -papillae are about ten to a jaw, in four

transverse rows, below the broader and flatter teeth;

the two upper rows consist each of a pair of papil-

lae, side by side; the two lowest rows, near the mar-

gin of the jaw, usually consist of three each, of which

the median ones are larger and like those above them. On
the middle of each side of the jaw there is a crowded diverg-

ent group of 14 to 17 spiniform mouth-papillae, some of

which arise from the ventral surface of the oral plates and

others from their margins; a few additional ones are situated

along the inner margins, up to the tooth-papillae. They are

mostly acute, spiniform, and minutely serrulate or rough.

At the junction of the concave, first under arm-plate and

the first lateral plate there is a prominence, bordering the oral

tentacle-pore, and bearing a close cluster of about five or six

large, acute, spiniform tentacle-scales directed inward; they

are rather larger than the mouth-papillae, but similar in form;

two of these are borne on the under arm-plate and three on

the corner of the side arm-plate. The first arm-plate is deep-

ly hollowed out between the side lobes that bear spiniform

tentacle-scales.

On the second and third joints there are four or five simi-

lar, but slightly smaller, tentacle-scales, in a conical group

around each pore; on five or six succeeding joints there are

three scales in a group, but they become thorny and more ir-

regular and decrease rapidly in size distally; beyond the
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ninth or tenth joint there are two small thorny ones, and

farther out only one, which is very slender and rough.

The size of the tentacle-pores also decreases rapidly from

the basal joints distally, so that even on the middle of the

arm it becomes minute.

Along the basal half of the arm. beneath, there is a shallow,

median groove, which increases in depth proximally; it is due

to the concave form of the under arm-plates. The under

arm-plates beyond the basal, are short, but transversely very

wide, with the lateral angles extending far out between the

side plates and up on the sides of the arms; the distal edge is

distinctly three-lobed, the lobes being broadly rounded, the

median a little more prominent than the lateral; the proximal

end has a very obtuse median angle. They are slightly sep-

arated by the side arm-plates; on the middle of each under

plate there is a slightly raised, small, rough elevation. The
side arm-plates are short, but high and rather prominent;

they meet both above and below.

Arm-spines seven or eight on the second and third joints

beyond the disk. They increase regularly in length from

the lowest, which are small and slender, to the two upper

ones, which are large and long, or about as long as four arm-

joints. They are slender, tapered, terete, translucent, and

covered with small rough points on all sides.

The rows of spines do not approach very closely on the

upper side 'of the arm, owing to the width of the arm-plates.

The upper arm-plates are strongly arched, rather thick

and swollen, rough, with a transverse row of small verruca;

on a low ridge near the distal edge. These plates, except a

few basal ones, are transversely subrhombic, or rudely ellip-

tical, with the inner end obtusely angulated and the outer end
broadly convex, and often obtusely angulated medially. They
are much wider than long, and are separated by deep, narrow
grooves in which the side plates meet.

The first four or five dorsal plates are smaller and narrow-
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er; the third and fourth are nearly as wide as long, five-sided,

with corners rounded. The first is a short, transverse plate,

bearing a row of minute spinules, and separated from the

radial shields by one or more supplementary plates.

Diameter of the disk of the largest, 14 mm.; the arms are

broken at the ends.

Station 2, off Havana, no fathoms, two examples.

In one specimen, probably owing to repair after injury,

two of the radial shields are replaced by a mosaic of small, ir-

regular scales, bearing spinules, and the basal dorsal arm-

plates, also, are each replaced by several small pieces.

This species is closely allied to O. hystrix Lyman, from

the same region. The latter, as figured by Lyman,* has

shorter and more irregular radial shields, separated for about

half their length by a wedge of scales; the disk-plates larger

and few, bearing much smaller, short, conical, thorny and

sharp grains. The basal upper arm-plates are longer and

more angular, trapezoidal, and more extensively in contact.

The basal under arm-plates are shorter and less triangular;

the under arm-plates have a less distinct central lobe; the

eight arm-spines are shorter and more unequal. The mouth-

papillae, tentacle-scales, and oral shields are, however, very

similar in the two forms.

O .fasciculata Lyman, also from the West Indies, is an-

other similar species. It has smaller and very slender disk-

spines, shorter and smaller radial shields, closely joined, and

without the intervening row of spinules. The dorsal arm-

plates are narrower and more widely separated; the six arm-

spines are much shorter; the oral shield is broader and less

lobed;the tentacle-scales fewer. The mouth-papillae and un-

der arm-plates are very similar.

*Three large specimens of this species are in the Yale Museum, sent

by Mr. Lyman. Two of them agree well with Mr. Lyman's type, but
the third is much like our type of O. austera. Mr. Lyman probably in-

tended to include both forms under his species. But our species is

really more nearly allied to O. fasciculata L.
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Opiiiochondrus gracilis Verrill, sp. now

Disk small; arms long and slender,' tapering but little, coiled.

Upper arm-plates small, thick, slightly in contact with each

other, broad ovate, "top-shaped." or subtriangular with round-

ed angles, about as broad as long on the proximal half of the

arm; outer end strongly convex, lateral angles rounded, ob-

tuse; on the distal part of the arm they become more triangu-

lar or somewhat heart-shaped, and are separated by the side

plates, under arm-plates small, thick, except the basal, broad-

triangular, with rounded angles and convex outer edge, about

as long as broad, separated by the side plates; the distal end

is thick and raised. Tentacle-scale one. large for the genus,

oblong-ovate or short spiniform, obtuse. Arm-spines eight.

on the greater part of the arm short, stout, a little flattened,

rather obtuse, slightly rough, nearly equal in length, or the

uppermost a little longer than the others; distally they be-

come more slender and tapered; near the base of the arm, on

some of the joints, the upper spine is often twice as long as

the others, tapered and acute.

Oral shield small, thick, pear-shaped, with an acute inner

angle, as long as broad.

Adoral shields large, thick, and rough like the oral shields,

pear-seed shaped, the inner ends prolonged, acute, and largely

joined. Mouth-papillae three on each side and an odd term-

inal one; they are relatively large, prominent, not crowded,

obtuse, the outer one slightly flattened. The upper surface

of the disk is destroyed.

Diameter of disk-scar, 3 mm; diameter of arm, without

spines, 80 mm; length of arms, imperfect at tip, 20 mm.
Off Havana, no to 260 fathoms, on gorgonians, two ex-

amples.

This species, although the covering of the disk is unknown,
differs very decidedly from all those hitherto described in the

slenderness and length of the arms; elongated upper arm-

spine on the proximal joints; form of arm-plates, tentacle-

scales, mouth-papillae, and oral shields.
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Family, OPHIOMYXID^E Ljung. (restr.) , 1866.

Ophioscolecidce (pars) Lutk., 1869.

Ophiomyxince (sub-family) Ejung., 1871.

Ophiomyxidce Carus, Fauns Medit., p. 96, 1884.

Disk and arms covered with thick cuticle, and usually with

only a row of marginal disk-scales, and a few scattered ones

imbedded in the cuticle, but visible only when dried. Radial

shields small, usually with a proximai series of small supple-

mentary scales.

Teeth and mouth-papillae stout, flat, with the end serrated.

No tooth-papillae. True tentacle-scales generally absent.

Under arm-plates small. Side arm-plates sub-ventral, bear-

ing several rough divergent spines. Upper arm-plates rudi-

mentary or lacking; when present, composed of small pieces.

Two large, triangular, peristomial plates on each mouth-

angle.

Arm-bones peculiar, belonging to the modified "hour-glass-

shaped" type; with well-formed condyles on both ends.

Ophiomyxa is the only genus described, but it evidently in-

cludes two generic groups. The second genus has the fol-

lowing characters:

Ophiodera, gen. nov. Type, O. serpentaria (Lym.)

Marginal disk-scales, are rudimentary, and the disk-scales

proximal to the radial shields are lacking. No upper arm-

plates. Side arm-plates may be soldered to the under arm-

plates; they are not contined upward by a row of supple-

mentary plates. Three arm-spines, enclosed by cuticle.

Ophiomyxa flaccida (Say) Lutk.

Ophiura flaccida Say, Journ. Phil. Acad. Nat. Sci., V, p. 151, 1825.

Ophiomyxa caribcea Eutken, Vid. Meddel., p. 10, 1856.

Ophiomyxa flaccida Eiitken, Add. ad. Hist. Ophiur., Pt. II, p. 138, pi.

V, fig. 1, 1859.

Ophiomyxaflaccida Lyman, 111. Cat. Mus. Comp. Zool., I, p. 178, pi. II,

figs. 18, 19. Verill, Trans. Conn. Acad., I, Pt. II, p. 341, 366, 1868.

V—1 E
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Lyman, Bull. Mus. Comp. Zool., V, 9, p. 233; Lyman, Report, Voy.

Challenger, Zool., Ophiuroidea, V, p. 246, pi. XLIU, fig". 1-3, 1882,

anatomy. Nutting-, Narrative, pp. 132, 170.

The specimens of this species show, in alcohol, consider-

able variation in color; most of them are dull yellowish green,

or dark olive green on the disk, more or less mottled with

yellow, and frequently with rings of yellow on the arms. In

some examples the whole disk i s covered with irregular

rings of light yellow on an olive green ground-color. The

colors are usually reddish or orange in life. In the larger

specimens there are often, on alternate joints, four and five

spines on each side; beyond the middle regularly five, or five

and six on alternate joints more distally.

Tortugas, in shallow water, ten large examples, Egg Key,

young.

Common in shallow water from the Florida Keys to the

Abrolhos Reefs, Brazil, and throughout the West Indies.

Bermuda (coll. Goode).

Ophiomyxa brevicauda Verrill, sp. nov.

Plate III; Figure 3.

Arms relatively short and stout, rapidly tapered. Disk

relatively large, tumid, five-lobed, extending out on the arms,

covered with thick wrinkled cuticle, which contains few

scales except along the margin and at base of arms, where

there is a row of rather stout scales. Radial shields small,

obscure, roundish. Arms covered above with smooth cuticle,

without upper arm-plates or granules; the rhombic surfaces of

the internal plates show a median groove and are nearly in

contact. Under arm-plates small, rather shield-shaped, with

a deep distal notch and angulated outer corners. Side-plates

large, thick and prominent. Arm-spines three, webbed to-

gether, and covered by cuticle, slender, very acute, glassy,

roughly serrulate. Tentacle-pores rather large.

Mouth-papillee four, sometimes with a minute fifth distally;

they are wide, flat, subtruncate or rounded and finely serrate

at the end.



OPHIUROIDEA OF THE BAHAMA EXPEDITION. 67

Oral shields small, broad-elliptical or sub-rhombic, with

rounded corners, rather broader than long. Adoral shields

trilobed, separating the oral shields from the side-plates, but

not meeting within.

Diameter of disk, 13 mm. Length of arms, 45 mm.

Stations 4 and 13, off Havana, in no and 200 fathoms.

This species has arms shorter and much stouter at base

than the preceding, and they taper very rapidly, instead of

being of nearly uniform breadth and slender. The arm-

spines are more slender, less tapered, rougher, and more
glassy. The tentacle-pores are much larger; the under arm-

plates are less heart-shaped or triangular; the mouth-papillae

stouter; the marginal disk-scales larger.

Ophiomyxa tumida Lyni.

Ophiomyxa tumida Eym., Bull. Mus. Comp. Zool., vol. X, p. 272, pi. I,

figs. 1-3, 1883.

Plate III; Figure 5.

This species was taken at many stations in the West In-

dian region, in 13 to 300 fathoms by the Blake Expedition.

Ophiodera, gen. nov. Type, O. ser-pentaria (Lym.)

Marginal disk-scales are rudimentary and concealed by

thick cuticle; the disk-scales proximal to the radial shields,

are lacking. No upper arm-plates. Side arm-plates may be

soldered to the under arm-plates. They are not continued

upward by a row of small plates. Three or four arm-spines

enclosed in cuticle, the inner one is smaller and may serve as

a tentacle scale; it is sometimes forked distally. Teeth and

tooth-papilla? serrate, nearly as in Ophiomyxa, but with finer

denticles.

Ophiodera stimpsoni Verrill.

? Ophioscolex stimpsoni Lyman, Illust. Cat. Mus. Comp. Zool., VIII,

p. 23, pi. I, figs. 11-15, 1875.
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Plate II; Figures 4, <\a.

Arms very long and slender. Disk five-lobed, the lobes

extending out a little on the base of the arms. Teeth three

or four, upper one stout, spiniform, the others thicker, sub-

truncate.

Mouth-papillae about five, partly slender, sub-spiniform,

rough at tip, irregularly crowded in a row, nearly equal in

length, but some are flattened and obtuse at tip.* Sometimes

there is also a somewhat stouter tooth-papilla. Within

mouth-slits, on each side, there are two (sometimes only one)

slender papillae, between the two oral tentacle-pores.

Oral-shields exposed when dry, small, transversely ellip-

tical; adoral shields rather small, irregularly three or four-

lobed, not meeting proximally, where there is a patch of

naked cuticle between them, but distally separating the oral

shields from the side arm-plates.

Genital slits wide and open near the oral shields, but nar-

row distally and not extending to the edge of the disk, bor-

dered by narrow, naked scales.
»

Under arm-plates small, but somewhat thickened, angu-

larly heart-shaped, with a deep distal notch or emargination,

the outer corners angular. They are separated by the sunk-

en side-plates, which leave central pits or indentations. No
tentacle-scale. The pores are small and round. Arm-spines

three or four, divaricate, small, very sharp, rough and glassy,

nearly equal, more or less webbed together and covered by

cuticle when in alcohol. They keep the same character to

the ends of the arms, where there are but two, borne on

prominent lobes of the side-plates.

Upper arm-plates lacking. The internal arm-plates show
as transversely rhombic plates separated by wider intervals.

*The irregularity of the papillae may be due to some former injury
and only partial restoration of these parts. Many of the papillae lack
the serrulate distal end, characteristic of the genus, and plainly seen
in the other specimens described below.
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Whole upper surface of disk and arms and lower surface

of disk covered with thin, naked cuticle, wrinkled when dry,

in which are imbedded microscopic scales, on the disk, and a

row of small, but distinct, marginal scales. Sometimes there

are a few minute, acute granules along the margin and on

the bases of the arms. Radial shields narrow, very small, or

concealed by cuticle.

Diameter of disk, 7 mm; length of arms, about 45 mm.

Another slightly larger specimen from the same station

has the disk tumid, and the lobes extend out more on the

bases of the arms. The cuticle is thicker and contains num-
erous microscopic scales, while on the lower side of the disk

there are many very small, scattered, pointed granules. Sim-

ilar granules are scattered on the sides and back of the arms.

The lower side of the arms and disk is covered with thick

cuticle that conceals the plates, even when dry, unless treat-

ed with potash.

The spines are usually four, but often three and four al-

ternately, short, rather thick, acute, rough, the upper one

largest, webbed together for half their length with cuticle.

Mouth-papilla? four or five, flattened, rounded at the end,

and minutely serrate, except the outer one which is shorter

and scarcely serrate. On some of the basal joints there is

often a minute, slender, acute tentacle-scale, concealed by

cuticle in the alcoholic specimens. Under arm-plates and

oral shields as in the smaller one described above.

Another specimen, with disk 8 mm. in diameter, from sta-

tion 15, has the oral shields more triangular, with rounded

corners, their breadth being about equal to the length. The
radial shields can be seen through the dried cuticle as very

small, narrow, oblong plates, well apart.

Mouth -papillae five, small, serrate, decreasing in size dis-

tally. Arm-plates and spines as in the others.

Station 4, off Havana, in no fathoms; station 15, off Ha-

vana, in 200 fathoms; station 24, off Key West, in 60 fathoms.
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Family. HEMIEURYALID^E Ver.

In this family are included several genera of true Ophiurae,

which very much resemble, in form and habits, the simple-

armed Euryalae or Astrophytons. Like the latter, they coil

their arms closely around the branches of gorgonian corals

on which they dwell.

The disk is pentagonal and covered with thick plates or

tubercles, which may be conical. The radial shields are large

and prominent.

Upper arm-plates may be entire and accompanied by sup-

plementary plates, or they may be replaced by a mosaic of

small plates. They are thick or tubercular.

Under arm-plates well formed. Side-plates separated by

extra plates. Oral and adoral shields normal. Spines few,

short and stumpy. A row of mouth papillae. Teeth, but no

definite cluster of tooth-papillae.

Genital pores small, situated near together at the outer end

of the oral shield. Arm-bones have special forms approach-

ing those of the Astrophytons. Mouth-frames strongly ossi-

fied.

The genera belonging to this family, are Hemieuryale,

Ophioplus, and Sigsbeia.

Ophioplus, gen. nov.

Type, Hemieuryale tuberculosa Lyman.

Plate I; Figures i. la, ib.

Disk small, pentagonal, thick, covered with small, thick-

ened or tubercular scales. Radial shields large, naked, sep-

arated. Oral shields and adoral shields well developed and

naked. Mouth-papillae in regular series. No tooth-papillae.

Under arm-plates rather large. Upper arm-plates entire,

swollen and well formed, separated by a transverse row of

small, tubercle-like plates. Side arm-plates prominent,

separated above by a supplementary lateral plate. Arm-
spines short, two or three in a row. Tentacle-scale single.
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A pair of small, round genital pores under the outer end of

the oral shields.

This genus differs decidely from Hemieuryale, to which it

is allied, in having distinct and well formed dorsal arm-plates.

It is also closely allied to Sigsbeia. In fact, it stands between

these two genera in several characters.

Ohpioplus tuberculosus CZ,ym.) Ver.

Hemieuryale tuberculosa Lyman, Bull. Mus. Comp. Zool., vol. X, p.

276, pi. VIII, figs. 120-127, 1883.

Ophiomusium (?) Nutting-

, Narrative, p. 78.

Plate i; Figures i, ia, id.

Disk small, thick, pentagonal or five-lobed, convex, swol-

len over the bases of the arms, covered with rather large,

mostly rounded, swollen and verruciform plates, among which

a central plate and ten radiating rows of radial and interradial

plates of larger size and greater elevation can be distinguished

;

the smaller plates are more irregular in form and less swollen.

The radial shields are rough, rudely elliptical or ovate, rather

long, widest in the middle, far apart, separated by a median

row of about three high, verruciform pldtes and a row of small-

er ones on each side. Upper arm-plates, except the basal, are

broader than long, very thick and prominent, transversely el-

liptical or oblong, with all the corners rounded; outer end

often a little emarginate, and inner end often truncated. They
are usually separated by a single row of three, high, verruci-

form plates, of which the middle one is round and the laterals

ovate; sometimes there is an additional row of two or three

plates; at the base of the arms the median one may be lack-

ing, and toward the tips, the laterals usually disappear, leav-

ing only a small median one. A row of rounded prominent

plates extends along each upper edge, alongside of the arm-

plates, and alternating with the side-plates . Arm-spines

generally two, sometimes three, small, short, stout, the lower

one thickest, clavate or obtuse. Tentacle-scale rather large,

ovate.
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Under arm-plates, near the base of the arms, trapezoidal

with convex outer edge and rounded corners, usually rather

longer than broad; farther out they are nearly square, a little

separated by the side plates.

Oral shields five-sided, broader than long, outer edge a

little convex, angles rounded; inner edges concave, meeting in

a broad angle. Adoral shields large, rudely ovate, the nar-

rower inner ends broadly in contact. Mouth-papillag about

five, angular, acute, more or less flattened.

Genital pores very small, round, under the outer end of

the oral shield.

Color deep brown, variously spotted with whitish, imitating

the colors of Gorgonclla to which it clings.

Usually many of the more prominent verruciform plates of

the upper side of the arms and disk are white; under arm-

plates dark brown.

Station i^ and 16, off Havana, 200 fathoms, two examples.

Taken by the Blake Expedition in 96 and 115 fathoms.

Sigsbeia murrhina Lyman.

Sigsbeia murrhina Lyman, Bull. Mus. Corap. Zool., V, 9, p. 234, 1878,

pi. Ill, figs. 55, 58; op. cit. X, p. 277; Lyman, Report Voy. Chal-
lenger, Zool., Ophiuroidea, V, p. 250, pi. XLIII, figs. 4-6, 1882,

anatomy; Three Cruises of the Blake, II, p. 114, fig. 399, 1888. Nut-
ting, Narrative, p. 79.

Plate II; Figures i, \a.

Station 13, off Havana, 200 fathoms, one adult and one
young; station 73, Little Cat I., 3 to 15 fathoms, three young.

This species clings to gorgonians, which it imitates in form,

and probably in color when living.

A young specimen, having a disk 3.5 mm. in diameter, ap-

pears to belong to this species. It is from station 73.

This specimen differs so much from Mr. Lyman's figures

that it might almost be taken for a new species, but the differ-

ences may be due to age.
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In our specimen the oral shields are broader and less ovate,

the outer ends being more rounded than in Lyman's figure.

The under arm-plates are longer, narrower, and more shield-

shaped, the sides being strongly emarginate, and the prox-

imal end narrower; they are all, even at the base of the arms,

separated by the lateral plates. The tentacle-scale is very

small. The arm-spines are minute, near together, short, ob-

tuse, the lower one slightly larger.

The basal upper arm-plate is very small, short, transversely

elliptical, partly concealed by three supplementary, thickened

disk-scales outside the ends of the radial shields; the second

plate is larger, thick, transversely elliptical; the succeeding

ones are top-shaped with rounded outer, and very acute inner

ends; sides incurved, usually not separated by the lateral

plates. The two basal plates are, therefore quite unlike Mr.

Lyman's figure.

The disk-plates are very different from Mr. Lyman's fig-

ure; the radial shields are narrower and at their inner ends

there are five large, swollen, pear-shaped radial plates, their

points inward, and separated by about three small scales, and

with a small central scale. None of the disk plates bear

tubercles or granules. The disk is high and swollen and the

plates are not closely soldered together, as they are said to

be by Mr. Lyman. Color of the dry specimen yellowish

brown above, yellowish white below.

Order II. EURYAL^ Mutter & Troschel, 1842.

Euryalidce Gray, 1840.

Astrophytonidce Norman, 1866.

Phytastra Haeckel, 1866.

Astrophytidce Lyman, Ljung-man and others.

EuryalcE Ejung., Oph. Viv., p. 334, 1867. Carus Fauna Medit., p. 97,

1884.

Cladophiurce Bell, 1892.

Etiryalida of several authors.



74 NATURAL HISTORY BULLETIN.

Family, ASTRONYCID^, nov.

Astronycina, (pars) Ljung., Oph., Viv., 1867.

Arms undivided, long, slender, coiled, not annulated nor

granulated. Disk with ten narrow radial ridges formed by

long narrow radial shields, covered with thin, smooth scales

or naked skin. Teeth stout, well formed, in a single row.

Tooth-papilla? one or two, conical, sometimes absent. Mouth-

papillre small, like conical granules, placed above the margins

of the jaw. Oral and adoral plates regularly formed.

Upper and under arm-plates rudimentary or absent. Side-

arm-plates cover most of the lower side of the arm and pro-

ject laterally, bearing two, three, or more spines or tentacle-

scales, which may be either simple or hook-like. The gen-

ital slits are short, near together, in a depression near the

oral shields.

Astronyx was the only described genus of this family, till

recently, when I was able to add to it a new genus, Astrodia,

(type A. tenmiisfina Ver.) from deep water off the U. S.

coast.

This family includes only two genera, Astronyx M. & Tr.,

and Astrodia.

Astronyx lymani Verritt, sp. nov.

Astronyx loveni Lym., Bull. Mus. Corap. Zool., vol. X, p. 282, pi.

VIII, figs. 136-138, young,
( non Mull. & Troschel).

Plate VIII; Figures 4—4^.

Arms five, long, slender, coiled. Disk pentagonal with in-

curved margins, and ten high, long radial shields, which are

widely separated, curved outward in the middle and some-
what sinuous distally, the outer end a little clavate or

knobbed; the edge is serrulate with small scales. The radial

shields and disk are covered with a thin, smooth skin which
extends out on the arms above and below. Interbrachial

region below, in the dry specimen, concave or sunken, with
the two short but wide genital openings close together, near
the inner angle.
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Tooth-papillae about six, in a biserial group at the end of

the jaw, small and conical; two or three similar mouth-pa-

pillae on each jaw-margin, rather irregularly arranged, and

others higher up in the slits. On the first joint the tentacle-

pores are without scales or spines; on the second they some-

times have a single, very small one; on the third there are

either two or three small spiniform ones; on the fourth usually

three in each group, of which the inner is longest; on the fifth

joint, opposite the edge of the disk, there are three, the inner

or lower one being much longer and more spiniform than the

others, which have claw-like hooks on the lower side.

Farther out the number increases to four, and finally to six,

beyond the middle of the arm. The large, lower one is

about as long as a joint, blunt, and rough on the inside, on

the basal joints, but farther out it becomes obtuse and its dis-

tal part bears ten, twelve or more small glassy hooks, in two

or more rows (figs. 4, \a, 4^) ; those of the upper series are

all changed to claw-like hooks, the lower often with two or

three glassy points; they are attached to a transverse row of

prominent tubercles on the side arm-plates (figs. 4a, 4$, 4c).

Still farther out the lower spine is reduced to a claw, with

two or three points (fig. 4^). Near the tip of the arm there

are only two or three hooks in each row.

Diameter of \disk of type, 15 mm; of arm at base, 4 mm;
length of arms, broken, 100-fmm.

Station 16, off Havana, 200 fathoms.

This species resembles A. loveni in appearance. The lat-

ter has the smaller arm-spines more nearly equal, shorter and

less strongly clawed; the lower one is more conical and the

roughnesses are not so claw-like on the basal joints. To-

ward the base of the arm there may be four or five slender,

tapered, nearly equal, divergent spines, but they all change

to claws distally. The mouth and tooth-papillae are fewer,

smaller, and less acute.

A. locardi Koehler,* from the eastern Atlantic, in 17 10 m.

*Rev. Biol, du Nord de la France, vol. VII, p. 34, 1895.
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is another similar species. It differs in having the proximal

arm-spines, short, stout, obtuse, slightly bent, six or seven at

the tenth joint, the length increasing gradually from the low-

est to the upper ones, but showing no marked difference in

length, even between the first and second.

Family, ASTROSCHEMID^, nov.

Arms simple, long, slender, coiled. Disk five-lobed, with

ten radial ribs; naked or granulated. Radial shields narrow,

usually elongated.

Teeth large, stout, several in a vertical row. Mouth-pa-

pillae small or wanting.

Under arm-plates small. Upper arm-plates poorly devel-

oped, often wanting, sometimes represented by two or more

pieces, covered by naked skin or granulated.

Side arm-plates relatively large, covering a large part of

the lower side of the arm, and usually bearing two elongated

spines or tentacle-scales.

Oral and adoral plates regularly formed, but covered by

cuticle.

Genital slits short, situated near the outer margin of the

disk.

Mouth-frames strong, well developed, but without wing-

like processes.

This family includes Astroschema, Astrocreas, and Ophio-

creas.

Astroschema oligactes Liitken.

Asterias oligactes Pallas, Acad. Caes. Leop. Nova. Acta., II, p. 239,

pi. VI, fig. 23.

Astroschema oligactes Lutken, Vid. Meddel., p. 16, 1856; Add. ad.

Hist. Oph., Pt. II, p. 155, pi. V, fig. 3. Duj. & Hupe, Hist. Nat.

Zooph. Echin., p. 297, 1862. Lyman, 111. Cat. Mus. Comp. Zool.,

VIII, Pt. II, p. 62. Verrill, Trans. Conn. Acad., I, p. 341. Lyman,
Report Voy. Challenger, Zool., Ophiuroidea, V, p. 278, pi. XLIV,
figs. 1-5, 1882, anatomy; Bull. Mus. Comp. Zool., X, p. 280.

Ophiocreas, sp., Nutting, Narrative, p. 80.
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Stations 4 and 13, of Havana, no to 200 fathoms, three

examples; station 29, off Sand Key, 116 fathoms, one example;

station 15, 200 fathoms, three examples. Taken by the

Blake Exped., in many localities, in 69 to 288 fathoms.

Like the allied species, this clings to certain gorgonians

that it closely imitates in form and colors.

One six-rayed specimen was taken off Havana.

Astroschema arenosum Lyman.

Astroschema arenosum Lyman, Bull. Mus. Comp. Zool., V, 9, p. 23,

pi. Ill, figs. 62, 64, 1878; op. cit. X, p. 280; Lyman, Report Voy.
Challenger, Zool., Ophiuroidea, V, 278.

Ophicreas sp., Nutting, Narrative, p. 80.

Station 29, off Sand Key, 116 fathoms, one example; sta-

tion 37, off Key West, 125 fathoms, one example. Taken
by the Blake Exped., in 124 to 805 fathoms.

Astroschema intectum Lyman.

Astroschema intectum Lyman, Bull. Mus. Comp. Zool., V, 9, p. 235,

pi. Ill, figs. 59-61, 1878; Lyman, Report Voy. Challenger, Zool.,

Ophiuroidea, V, p. 278.

Ophiocreas, sp., Nutting, Narrative, p. 80.

Station 13, off Havana, 200 fathoms, three examples. Tak-

en by the Blake Exped., in 175 fathoms.

Astroschema nuttingii, sp. nov.

Plate VII; Figures 3, 3#.

Five long, slender, curled arms. ' Disk five-lobed, with ten

prominent radial ridges (when dry), extending nearly to the

center; its whole surface is covered with minute, rough,

rounded granules, those on the ribs distinctly coarser and

more crowded than the rest; those in the depressions between

the ribs very minute and scattered, showing the naked skin

between them; the skin is divided into small areas, which ap-

pear to cover small imbedded scales.
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Upper surface of the arms without visible dorsal plates,

covered with thin naked skin containing very minute gran-

ules, becoming more distinct distally. The outlines of the in-

ternal arm-plates can be seen. Near the tips of the arms

small scattered granules occur.

Under side of disk and arms everywhere apparently naked,

except for a few granules around the genital slits and mouth-

angles, but the skin, when dry, is filled with minute rough

grains, visible only when much magnified.

Mouth-papillge five or six in a regular row, small, conical

and granule-like; larger conical papilla? occur at the tip of the

jaw. A pair of minute, conical, oral tentacle-scales at the

outer corner of the mouth slits.

Spines or tentacle-scales on the first joint one, minute and

sometimes lacking; on the second joint generally one or two,

long and slender; on succeeding joints two rather long, about

equal to breadth of arms, slender, tapered; the lower one is

longest and largest, cylindrical, blunt, or even a little en-

larged toward the end, and covered near the tip with rough

spinules; on those close to the end of the arms the terminal

spinules become almost claw-like. The upper spine is also

roughened in the same way, but less distinctly so.

Color, in alcohol, light buff.

Diameter of disk, 7 mm; length of arms, about 50 mm.

Station 33, off Sand Key, 105 fathoms, one example; sta-

tion 37, off Key West, 125 fathoms, one example.

Probably attached to gorgonians or hydroids.

Ophiocreas lumbricus Lyman.

Ophiocreas lumbricus Lyman, Bull. Mus. Comp. Zool., I, 10, p. 347,

1869; 111. Cat. Mus. Comp. Zool., VI, pi. I, figs. 19-21; Bull. Mus.
Comp. Zool., V, 9, p. 236; op. cit., X, p. 281; Lyman, Report Voy.
Challenger, Zool., Ophiuroidea, V, p. 284, 1882. Nutting, Narrative,
Bahama Exp., p. 171, pi., fig. 1.

Station 4, off Havana, no fathoms, one example; stations

26, 28 and 48, off Key West, 60, 116 and 80 fathoms, four-
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teen large examples; station 33, off Sand Key, 105 fathoms,

four examples; station 62, off American shoal, 70 to 80 fath-

oms, four examples.

This and the allied species cling to gorgonian corals, which

their long, slender arms imitate in form and color.

Ophiocreas spinulosus Lyman.

Ophiocreas spinulosus layman, Bull. Mus. Comp. Zool., X, p. 281, pi.

VIII, figs. 132-135, 1883; Three Cruises of the Blake, p. 109, fig. 389,

1888.

Station 28, off Sand Key, 116 fathoms, two large examples.

Taken by the Blake Exped., in 116 to 288 fathoms.

Family, ASTROCHELID^, nov.

Arms simple or with a few distal forks, granulated, and

also annulated with raised ridges. Disk with five or ten

radial ridges, its surface granulated or spinulose.

Teeth and tooth-papillaee numerous, spiniform; the latter

form an apical cluster. Mouth-papillae similar in form, some-

times lacking. The teeth may form double vertical rows.

Under arm-plates rudimentary or lacking. Side arm-plates

cover most of the under surface, but are hidden by cuticle and

granules. They bear a short row of small rough spines or

tentacle-scales; above them are double vertical rows of small

plates,* forming raised ridges and bearing granules and also

rows of minute glassy hooks, on the sides and top of the

arms.

These sometimes extend on to the radial ridges of the disk.

The genital openings are short, situated toward the margin

of the disk or not close to the inner angle.

This family includes Astrochele, Astrogomfihus. Astroporpa

*Mr. Lyman considered these the equivalent of the upper arm-plates,

but to me they appear to be a continuation of the side-plates. In this

case the upper plates would be represented, if present, by the rows of

small plates between the ridges.
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and Astroloma, with simple arms, and Astrocnida with the

arms forked near the ends.

Astrogomphus vallatus Lyman.

Astrogomphus vallatus Lyman, Bull. Mus. Comp. Zool., I, 10, p. 350,

1869; |
111. Cat. Mus. Comp. Zool., VI, pi. I, figs. 16-18; Bull. Mus.

Comp Zool., V, 9, p. 236; op. cit. X, p. 229, 279; Lyman, Report Voy,

Challenger, Zool., Ophiuroidea, V, p. 271, pi. XLIV, figs. 10-12,

1882, anatomy. Nutting, Narrative, p. 171, pi., figs. 2, 2a.

The larger specimens usually have five arm-spines on the

proximal part of the arm, but sometimes only four, or five and

four irregularly alternating. A very large one has six spines

on some of the basal joints, the extra one being external to

the others and smaller. The spiniform single tentacle-scale

of the first joint is often wanting on some of the arms. The
second joint usually has four spines (or tentacle-scales), in

form like those of the following joints. The disk has a defi-

nite marginal row of rough spinules; the interbrachial spaces

and most of the oral region appear smooth in alcohol, but

when partly dried have a fine tesselated appearance; when
quite dry these parts are covered with a close mosaic of

larger and smaller mostly flat granules, the larger ones being

somewhat conical. The cluster of spinules in the interradial

angles is pretty clearly circumscribed, but one spinule often

stands a little apart and more towards the mouth-angle. The
madreporic shield is small, roundish, and just outside one of

the groups of interradial spinules.

Stations 28 and 29, off Sand Key, 116 fathoms, 40 ex-

amples; station 56, Pourtales Plateau, 200 fathoms, four ex-

amples; station 64, off American Shoal, no fathoms, four ex-

amples; station 62, 70 to 80 fathoms, two examples.

It was taken by the "Blake" in many localities throughout

the West Indian region, in 88 to 337 fathoms.

It is found clinging to branches of Gorgonella and other

gorgonian corals, which it imitates closely in colors.

One large specimen from Station 56 has repaired extensive
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mutilations, having lost about one-third of the disk and two

entire arms. The new arms are about one-half grown and

are perfectly formed. The new section of the disk is not

full grown and has a thinner skin, fewer and smaller spin-

ules and granules, and smaller and somewhat more irregular

radial ribs than the others.

A young specimen from Station 62, with the disk 7.5 mm.
in diameter, agrees pretty closely with the larger ones in the

armature of the disk and arms, but on the disk the larger

granules are mostly short, conical, or obtuse; only a few of

them are acutely conical; the smaller ones are rounded grains;

on the arms the bands of granules are a little less numerous

than on the adult. There are four or live sharp, conical

mouth-papilkv, the outer one small. The granules of the low-

er and lateral surfaces are angular and flat, forming a smooth

mosaic; a single row of small conical spinules runs from the

base of one arm to another on the lower side, and at the up-

per margin of the interbrachial region there is a less regular

row of conical grains, so that the sides of the body, between

the arms, has a rigid, angular appearance. The smooth

granulation of the lower side of the disk extends directly out

on the lower side of the arms, concealing the plates. The
spines or tentacle-scales are mostly in threes, short, nearly

equal, oblong, thorny at the tips.

Still younger specimens, from 2 to 3 mm. in diameter of

disk, from stations 13, 35 and 62, are quite different in ap-

pearance. In these the radial shields are naked, elevated,

and oblong-ovate, parallel, separated by one to three rows of

small, round granules; a radial row of three to five similar

granules extends out from the center in each interradial area;

the central area shows a central and live larger, obtuse-con-

ical, primary, radial granules and five primary interradials,

with many crowded smaller granules; two small round gran-

ules are situated on the outer end of each radial shield. The

granules of the upper side of the arm are small, round, and

prominent; about three rows alternate with the more ele-

V— 1 F
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vated rows corresponding to the lateral spines; part of the

granules of the latter bear relatively large, claw-shaped hooks

with a terminal, strongly incurved claw and two or three

swollen secondary denticles on its inner edge. The lateral

spines are mostly three, small, short, rough or thorny at the

tip. Mouth-papilla' four or five, small, rough, mostly acute,

the outer one larger and obtuse.

Astrogomphus rudis Verrill, sp. nov.

Plate VII; Fifures i, \a.

This species differs from A. vallatus in having the radial

ribs wider and less raised, and the disk-spinules more numer-

ous, shorter, and much more thorny, and not forming a defi-

nite marginal row; in having smaller, though similar, spin-

ules on the whole under surface of the disk, up to the mouth-

slits, not forming definite interradial groups, but having small

granules between them; in having more numerous and small-

er mouth-papilla? and tooth-papillae; in having wider, closer,

and more even, raised, granulated bands on the arms, with

much narrower sunken intervals; and in having shorter,

stouter, and much more thorny tentacle-scales or spines, usu-

ally five in a group. The minute hooks on the bands of the

arms are very numerous.

Station 56. Pourtales' Plateau, 200 fathoms, one example;

station 28, off Sand Key, in 116 fathoms, one example.

ASTROPORPA ANNULATA (Erst. & Lli/kcil.

Astroporpa annulata (Erst. & Lutken, Vid. Meddel., p. 17, 1856; Add.

ad. Hist. Oph., Pt. 11, p. 152, pi. V, fig. 4. Verrill, Notes on Radi-

ata, Trans. Conn. Acad., I, p. 341, 1868. Lyman, Report Voy. Chal-

lenger, Zool., Ophiuroidea, V, p. 270, 1882; Bull. Mus. Comp. Zool.,

X, p. 279, 1883. Verrill, Rep. U. S. Fish Comni., for 1883, p. 552,

579, 1885.

Astroporpa dasycladia Duj. & Hupe, Hist. Nat. Zooph. Echin., p.

298, 1862.

Sigsbeia, sp., Nutting, Narrative, p. 79.

Station 2. off Havana, no fathoms.
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This curious species is found throughout the West Indies,

in 50 to 163 fathoms. Off Cape Hatteras, 48 to 68 fathoms,

on Titanidcmn subcrosum, etc., U. S. Fish Comm. Off Barba-

dos, on Gorgonclla, Yale Museum.

This species clings to several species of gorgonians, which

it closely imitates by its colors and by the form and orna-

mentation of the arms and disk.

ASTROCNIDA ISIDIS Lyill.

Trichaster isidis Duchassaing, Animaux Radiaires des Antilles, 1850.

Astrocnida isidis Lyman, Ann. Sci. Nat., p. I, 1872; Lyman, Report

Voy. Challenger, Zool., Ophiuroidea, V, p. 270, pi. XLVI, fig. 2,

1882, anatomy; Bull. Mus. Comp. Zool., X, p. 279, 1883; Three Cruis-

es of the Blake, vol. II, p. 115, fig. 400, 1888.

Two young specimens are in the collection, labeled as from

Station 69, off Cat Island, in 3 to 13 fathoms. But it is prob-

able that this is an error, for it is known only^from rather

deep water (56 to 120 fathoms, Blake Exped).

This species clings to several species of Gorgonella and

other gorgonian corals, which it closely imitates in color.

Its arms also resemble the branches in form and roughnesses.

Off Barbados, on Gorgonclla, Yale Museum.

Family, GORGONOCEPHALID.-E Ljung. (restr).

Gorgonoccphalincr (pars) Ljung., 1867. Bell, 1892.

Arms divided dicbotomously into numerous branches. Disk

swollen, with ten prominent radial ribs, covered with cuticle,

which may bear granules or scattered spinules, or it may be

more or less naked. Radial shields, each composed of sev-

eral united plates. Teeth and tooth-papillae numerous, spini-

form. Mouth-papillae when present, small, conical or papilli-

form. Adoral shields well-developed, but usually concealed

by cuticle, sometimes broken into several plates. Oral shields

rudimentary or wanting. Sometimes there are five small,

madreporic plates, but usually only one. Under arm-plates

mostly rudimentary, consisting of two or more small pieces,



84 NATURAL HISTORY BULLETIN.

sometimes absent. Side arm-plates are united below, and

cover most of the under side of the arms. They bear a row

of few. small, rough spines or spiniform tentacle-scales, which

are usually hook-like distally. Two or more rows of small

plates run up from each of the side plates and form trans-

verse ridges around the arms, covered with granules; these

usually bear rows of small glassy hooks. The dorsal arm-

plates are rudimentary or wanting. The entire surface of the

arms and disk above and below is covered with cuticle which

is usually granulated, so that the plates are hidden.

ASTROPHYTON MURICATUM (Law.) AgdSsiz.

Astrophyton costosum Seba, {non Linck), III, pi. IX, fig-. 1, p. 16, 1758

(not binomial).

Euryale muricatum Lamarck. Hist. Anim. s. Vert., II, p. 538, 1816.

Astrophyton muricatum. L. Agassiz, Mem. Sci. Nat. Neuchatel, I, p.

12, 1835. Mull. & Trosch., Syst. Ast., p. 122. Lutken, Add. ad Hist.

Oph., Pt. It, p. 156. Verrill, Notes on Radiata, Trans. Conn. Acad.,

I. p. 341, 1868.

Astrophyton costosum L3rman, Proc. Boston Soc. Nat. Hist., XIX, pi.

4; Illus. Catal. Mus. Comp. Zool., I, p. 192, 1865; Lyman, Report Voy.

Challenger, Zool., Ophiuroidea, V, p. 257, pi. XXXV, figs. 17-25,

1882. Nutting, Narrative Bahama Exp., p. 172.

The color is light chocolate brown, with irregular blotches

of darker brown on the disk. The stout stumps on the radial

ribs are variable. In some cases they are crowded, short,

blunt, wart-like, and do not extend on the arms. In one ex-

ample, from the Bahama Banks, each radial rib bears five or

six, mostly in one row, and they are sharp and conical, while

ten or twelve smaller conical spines extend along the proximal

part of each arm.

A young specimen (disk 8 mm. in diameter) has but one

or two stout spines on each rib; these are blunt, and in some

cases two unequal spines are joined at base, as if the smaller

were budding from the base of the larger; the spines are

white and conspicuous against the chocolate ground-coior.

From four to eight smaller, blunt, white, dorsal spines occur

irregularly on each arm. The outer ones, situated between



OPHIUROIDEA OF TH£ BAHAMA EXPEDITION. 85

the second and third forks, become small and granule-like.

Groups of small, roundish, white spots, surrounded by a circle

of dark brown, occur on the radial areas of the disk. The

arms are banded with brown and yellowish white, the latter

becoming prominent.

It is useless to go back to polynomial writers, like Seba,

for binomial names, as Lyman did for this species.

Station 68, off Little Cat I., 3 to 13 fathoms, one example;

Tortugas, on anchor, 8 fathoms, one large example; Bahama

Bank, one example.

This species has been taken from off Charleston, 8. C,
and the Florida Keys to St. Croix. It usually clings to gor-

gonians, having corresponding colors.

ASTROPIIYTON CECILIA Llltkcil.

Astrophyton coecilia Lutken, Vid. Meddel., p. 18, Jan., 1855; Add. ad

Hist. Oph., It. II, p. 157, pi. V, fig-. 6. Verrill, Notes on Radiata,

Trans. Conn. Acad., I, p. 341, 1868. Lyman, Report Voy. Challeng-

er, Zool., Ophiuroidea, V, p. 258, 1882; Bull. Mas. Comp. Zool., X,

p. 279, 1883; Three Cruises of the Blake, vol. II, p. 110, fig. 388,

1888.

Astrophyton krebsii Lutk., Vid. Meddel., p. 18, 1856; Add. ad Hist.

Oph., Pt. II, p. 158, 1859.

Station 69, off Little Cat I., 3 to 13 fathoms, 1 young.

Not uncommon in the West Indies, in 50 to 124 fa:homs,

adhering to gorgonians. St. Croix, on a gorgonian ( Thesea) :

off Barbados, or GorgviieHa', and off Havana, Yale Museum.

GORGONOCEPHALUS MUCRONATUS jLyilHlll.

Astrophyton mucronatum Lyman, Bull. Mus. Comp. Zool., I, 10, p.

348, 1869. Nutting", Narrative, p. 172.

Gorgoncephalus mucronatus Lyman, Report Voy. Challenger, Zool.,

Ophiuroidea, V, p. 265, 1882; Bull. Mus. Comp. Zool., X, p. 279.

The color, in life, according to Prof. Nutting, is light buffy

yellow, with transverse bars of brown on the arms.

The largest specimen, sent to me. from station 33. is 48 mm.
in diameter of disk. The color of each, in alcohol, is pale



86 NATURAL HISTORY BULLETIN.

yellow, with small and not very distinct spots of light brown
on the disk, and a double row of the same colored spots

along the upper side of the arms. There is considerable var-

iation in the number and form of the large disk-spines. The
larger specimens have from twelve to sixteen stout, conical

spines on each radial rib, in two irregular rows, but in some
cases these are regularly conical, in others sharply acuminate.

The spines of the central group are even more variable. In

most cases part of them are regularly conical, and part are

blunt or rounded at summit, while others may be acuminate.

In one example a considerable number of similar spines are

present in the interradial spaces of the disk, and some even

between the adjacent ribs. In some specimens these parts

are naked; in others, granulated with scattered round-topped

grains. The large dorsal spines of the arms are also variable

in number and fjrm, but are similar to those of the disk, but

smaller and usually less acute; between them there are coarse

round-topped granules, variable in size. The larger speci-

mens have three tentacle-scales at the base of the arms; the

smaller, two.

Station 48, off Key West, 80 fathoms, 1 young; station 62,

off American Shoal, 80 fathoms, 1 young. Prof. Nutting re-

fers to it as "common" below 100 fathoms, but only two

specimens were sent to me.

It was taken by the Blake Exp., off Florida, in 120 to 125

fathoms, and amongst the West Indies, in 2 18 to 288 fathoms.

This species clings to gorgonians, of several kinds, which

it imitates in form of arms and color.



Errata.

Page 7, line 11, for Figure 4, read Figure 3.

Page 9, line 13, omit Figures 3, 4.

Page 11, line 26, for varietel, read varietal.

Page 13, line 16, for 3*', read 3>c.



Explanation of Plate I.

The figures were drawn from nature by A. H. Verrill.

Fig. 1. Ophioplus tuberculosus (Lym.) Ver. Dorsal surface. X 8.

Fig. la. The same. Side view of several joints from the middle

portion of an arm. X 8.

Fig. lb. The same. Distal part of an arm, dorsal view. X 8.

Fig. 2. Ophiacantha (Ophialctsa) nutHngWVer. Side view of a por-

tion of an arm, near the base, showing- three rows of spines.

Fig. 3. Ophiomusium stellatumVer. Dorsal view of a part of the

disk and base of an arm. X 8.

Fig. 3(7. The same specimen. Ventral view. X 8.
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Explanation of Plate II.

Sigsbeia murrhina Lym. Dorsal side of a young specimen,

from station 73. X 10.

The same. Ventral side of a part of the disk and bases of

two arms. X 10.

Ophiomusium sculptum Ver. Oral side of part of the disk,

and bases of two arms. X 15.

Ophiura pallida Ver. Oral side of part of the disk and bases

of two arms. X 8.

Ophiodera stimpsoni Ver. One of the lower teeth. X 30.

Fig. 4a. The same specimen. Two arm-joints from near the base of

the arm, ventral view. X 8.

Fig.
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Explanation of Plate III.

Fig. 1. Ophiomusium eburneum L/ym., var. elegans Ver. Dorsal

side of part of disk and bases of two arras. X 6.

Fig. la. The same. Ventral side of a part of the disk and the bases

of two arms. X 8.

Fig. 2. Ophiozona nivea, var. compta Ver. Ventral side of a part of

the disk and of two arms. X 8.

Fig. 3. Ophiomyxa brevicauda Ver. Ventral side of a part of the

disk and bases of two arms. X 8.

Fig. 4. Amphipsila maculata Ver. Ventral side of disk and base of

an arm. X 8.

Fig. 4<z. The same specimen. Side view of three rows of arm-spines

from the middle of an arm. X 15.

Fig. 5. Ophiomyxa tumida Lym. A lower tooth. X 30.
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Explanation of Plate IV.

Fig. 1. Ophiopristis ensifera Ver. Dorsal side of a part of the disk

and the base of one arm. X 10.

Fig. la. The same specimen. Oral side. X 10.

Fig. \b. The same. Under side of portion of an arm, near the base,

with the spines removed; n. under arm-plate; /. side arm-

plate; 5. bases of spines; /. tentacle-scales. Much en-

larged.

Fig. lr. The same. Side and profile view of one of the lower spines;

enlarged about 15 diameters.

Fig. \d. The same spine; end view.









Explanation of Plate V.

Fig. 1. Ophiomitra omata Ver. Dorsal view of part of the disk

and the basal joints of an arm. X 8.

Fig. 1<7. The same specimen. Ventral view; ;//. madreporic plate.

X 8.
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Explanation of Plate VI.

Fig. 1. Ophiocamax austcra Ver. Ventral view of a part of the

disk and base of an arm; m. madreporic plate. X 8.

Fig. la. The same specimen. Dorsal view of a small part of the

disk, including two radial shields, and the basal part of an

arm. X 6.
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Explanation of Plate VII.

Fig. 1. Astrogomphus rudis Ver. Ventral side of the disk and the

bases of two arms. X 8.

Fig. 1<7. The same specimen. Dorsal side. X 12.

Fig. 2. Ophiocamax austera Ver. Profile view of a row of spines

from near the base of an arm. X 8. The upper spines

are more divergent than represented in the figure.

Fig. 3. Astroschema nnttingii Ver. Ventral side of the disk and
the bases of two arms. X 8.

Fig. 3a. The same specimen. Dorsal side. X 12.
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Explanation of Plate VIII.

Fig. 1. Ophiacantha {Ophialccca) nuttingii Ver. Ventral side of a

part of the disk and the base of an arm. X 8.

Fig. la. The same specimen. Dorsal side. X 8.

Fig. 2. Ophiomusium sculptum Ver. Dorsal side of a part of the

disk and the bases of two arms. X 8.

Fig. 3. Ophiactis disparVer. Dorsal view of a portion of an arm,

near the base. X 15.

Fig. 3a. The same specimen. Ventral side. X 15.

Fig. 3d, 3c. The same specimen. Profile views of two more distal

rows of spines. X 15.

Fig. 4, 4a. Astronyx lymani, Ventral and side views of three joints

from the proximal part of an arm. X 15.

Fig. 4-d The same. Nearly side view of some of the more distal

joints, after treatment with potash, to show the plates.

The spines and hooks are removed. X 15.

Fig. Ac. The same. Side view of some of the joints near the end of

the arm. Most of the hooks have fallen off. X 15.

Fig. Ad. The same. Two ventral hooks, from the middle of the

arms. The smaller hooks have fallen off. Much enlarged.

Fig. Ac. The same. A spine and two small hooks from the proximal

part of the arm. X 30.
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The Ranunculaceae of Iowa.

By T. J. and M. F. L. Fitzpatrick.

RANUNCULACEAE Juss. Gen. 231. 1789.

THE CROWFOOT FAMILY.

This rather diverse family comprises about 35 genera and

1050 species. The family is universally distributed but

reaches its greatest development in the temperate and cold

regions of the northern hemisphere, more frequent in

Europe than in Asia or America. Mr. Heller in his cata-

logue of North American plants, first edition, enumerates

32 genera and 314 species and varieties ; in the second

edition he enumerates 31 genera and 373 species and varie-

ties. Dr. Watson gives 22 genera and 76 species as occurring

within the limits covered by Gray's Manual. Britton and

Brown in their illustrated Flora recognize 28 genera and 94

species and 7 varieties. We credit Iowa with 37 species

and a probability of two or three more, distributed through

17 genera.

HISTORICAL.

Dr. C. C. Parry in his Catalogue of the Plants of Wis-

consin and Minnesota, made in connection with the geo-

logical survey of the Northwest during the season of 1848

and published in 1852 as an appendix to Owen's Geological

Survey of Wisconsin, Iowa, and Minnesota, incidentally

enumerates the following species of Ranunculaceae as

occurring in Iowa: "Clematis vtoma L. Banks of the

Mississippi river near Davenport." We however consider

this a spurious Iowa species and that C. pitcheri T. & G.

was intended; C. simsii Sweet. "Anemone caroliniana

v-2 l 87
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Walt. Mississippi river bank, Davenport and Rock Island.

Anemone virginiana L. Woods of Iowa. Delphinium

azureum Mx. A characteristic larkspur, growing on sandy

ridges or high prairies, Iowa and Illinois. Actaea rubra

Willd. Woods and copses, Iowa. Actaea alba Bigelow.

With the preceding." A total of six species of which five

are readily confirmed. As the home of Dr. Parry was in

Davenport we have referred for various reasons all his

Iowa species to Scott county.

Prof. Bessey in his Contributions to the Flora of Iowa

published in the Fourth Biennial report of the Iowa Agri-

cultural College, 1872, pp. 90 and 91, gives a list of 31

crowfoots. Prof. Bessey used the nomenclature of the 5th

edition of Gray's Manual. The list is quite long for the

time when made, Iowa botany being then in its infancy.

The list was made from personal work and expanded by

contributed lists by Prof. Carpenter of Indianola, Prof.

McLain of Fayette, Prof. Parker of Grinnell, and Rev.

Isaiah Reid of Nevada who had collected plants around

Burlington, Iowa. No doubt some mistakes were made by

the use of this method as would naturally be the case.

Clematis viorna L. is given but it is probable that C.

pitchcri T. & G. is the species considered. Anemone mnl-

tifida DC. is probably a blunder. Hepatica triloba Chaix

is said to occur at Fayette and Burlington. It seems not

to have been found at Fayette by subsequent botanists and

its occurrence at Burlington was probably on the Illi-

nois side of the river. Thalictrum cornuti L. (T. polyga-

mum L/.) while it has been reported by others is doubtless

a mistake. Delphinium exaltatum Ait. is said to occur at

Grinnell but no doubt an error was made and that some

form of D. azureum Mx. was examined. All other species

mentioned have been confirmed.

Prof. Arthur in his Contributions to the Flora of Iowa, a

catalogue of Phenogamous plants published in 1876 by the

Iowa Centennial Commission, lists 38 species of the family.
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The list has three species of the genus Clematis, the two

given by Bessey and C. pitcheri T. & G. Among the

Anemones, A. multifida DC. is omitted and A. cylindrica

Gray, a species overlooked by Bessey, is given. The two

Hepaticas and four Thalictrums given by Bessey are in-

cluded. Of the genus Ranunculus there appear the same

species as in Bessey 's list with the addition of R. recurvatus

Poir., giving the locality Davenport, and R. aquatilis L.

var. stagnalis DC, which variety is further mentioned in

the appendix, p. 37 . Myosurus minimus L,. and Hydrastis

canadensis L. are for the first time mentioned in Iowa

literature, the locality for the former is given as Davenport

and for the latter, Lee county. Isopyrum bitcrnatum T.

& G., Caltha palustris L,., and Aquilcgia canadensis L.

are mentioned. The three Delphiniums, D. asitreumMx.,

D. tricorne Mx., and D. exaltatum Ait. are given, the

locality mentioned for the last is Davenport, probably an

error in determination. Actaca spicata L. var. rubra Mx.

appears for the first time in Iowa literature.

Messrs. Nagel and Haupt published their annotated list

of Phenogamous plants collected in the vicinity of Daven-

port, Iowa, during the years 1870 to 1875 inclusive in vol-

ume one of the Proceedings of the Davenport Academy of

Natural Sciences. Advanced sheets were used by Prof.

Arthur in the compilation of his Centennial catalogue.

Messrs. Nagel and Haupt enumerate 23 species belonging

to the crowfoot family and follow the nomenclature of the

5th edition of Gray's Manual.

Prof. Halsted in Bulletin of the Iowa Agricultural Col-

lege, November, 1886, p. 6, mentions nine of the Rauuu-

culaceac as occurring at Ames and studied by his class.

On page 37 of the same bulletin is an article on pistillate

flowers in Hepatica, and on pages 43 and 44 under the

heading, "Observations upon weeds and useless plants,"

giving observations with a list of species studied, Caltha

palustris L,. is included. On pages 48 to 52 is a list of
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species giving time of first blooming in which several of

the crowfoot family are included. In the next bulletin

from the Agricultural College Prof. Halsted gives a pre-

liminary list of Iowa weeds, pages 36 to 47 in which nine

species of the Ranunculaceae are included. They are

Anemone dichotoma L,. \_A . pennsylvanica L,., A. cana-

densis L,.], Thalictrum dioicum L., T. polygamum Muhl.

[a continued error], T. purparascens L,., Ranunculus

abortivics L., R. repens L,., R. bulbosus L,., R. acris L,.,

and Delpliinium aznreum Mx.

From a weed standpoint none of these are of much im-

portance. Ranunculus abortivus L,. is common but inof-

fensive. R. repens L,., R. bulbosus L,., and R. acris h. are

of such infrequent occurrence as not to be noticed except

by a botanist. Delphinium azureum Mx. would be better

placed among our ornamental species.

The first five editions of Gray's Manual do not include

our limits but the sixth edition published in 1890 does.

However only three species of the crowfoot family are di-

rectly referred to Iowa. They are: Raiiunculus circinatus

Sibth., Cop/is trifolia (L,.) Salisb., and R. afinis R. Br.

The former species has been observed a number of times

by Iowa collectors but the latter two seem entirely to have

escaped the vigilance of all. No Iowa list mentions them

and our long search fails to find them.

Prof. Hitchcock published his catalogue of the Antho-

phyta and Pteridophyta of Ames, Iowa in the fifth volume of

the Transactions of the St. Louis Academy of Science, the

same having been read Oct. 20, 1890. The nomenclature

used is a modification of Gray's Manual, 6th edition, the

intention being to adhere to the law of priority. Twenty-

four species are enumerated and commented upon. All

these species still belong to the flora of Iowa and no errors

seem to have been made in identification.

Prof. Pammel in Proceedings of Iowa Academy of



RANUNCULACEAE OF IOWA. 91

Sciences for 1895, volume 3, enumerates 14 species in his

article, "Notes on the Flora of Western Iowa." In his

notes on some introduced plants of Iowa in volume 6, Pro-

ceedings of the Iowa Academy of Sciences, p. Ill, he men-

tions Ranunculus acris L. and Delphinium consolida L.

Prof. Shimek in Bulletin Laboratories of Natural History,

S.U. I., volume 3, pp. 199-200, 1896, publishes new local-

ities for Clematis pitchcri T. & G., Anemone caroliniana

Walt., Ranunculus multifidus Pursh, R. rccurvatus Poir.,

R. septentrionalis Poir., R. repens L., Delphinium azu-

reum Mx., D. tricorne Mx., and Isopyrum bitcrnatum T.

& G. He also in his Flora of Lyon county published in

1900 in volume 10 of the Iowa Geological Survey enumer-

ates several species as is noted farther on under their

respective names.

Prof. Fink in his annotated Spermaphyta of the Flora of

Fayette, Iowa, published in volume 4, Proceedings of the

Iowa Academy of Sciences, lists 26 species. He notes

Clematis virginiana L,., five Anemones, A. patens L. var.

nuttalliana Gray, A. caroliniana Walt., A. cylindrica

Gray, A. pennsylvanica L,., and A. nemorosah., Hepatica

acutiloba DC, given as common in woods and with the

note that H. triloba Chaix is frequently reported but

does not occur, A nemonella thalictroides Spach, Thalictrum

dioicumlj., T. purpurascens L,., Ranunculus circinatus

Sibth., R. aqztatilisL,. var. trichophyllus Gray, R. mtdtijidus

Pursh, R. rkomboideus Goldie, R. abortivus L-, R-

fascicularis Muhl., R. septentrionalis Poir., R. hispidus

Hook, which is reported for the first time from Iowa with

the note that it has probably been confused with R. repens

L,. or R. pennsylvanicus L,. f • , Isopyrum biternatum T. & G.

,

Caltha palustris L., Aquilegia canadensis L-, Delphinium

exaltatum Ait. [probably an error], D. ajacis L., new to

Iowa, Actaea spicata L. var. rubra Ait., A. alba Bigelow,

and Hydrastis canadensis L.

T. J. and M. F. L. Fitzpatrick published in the Pro-
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ceedings of the Iowa Academy of Sciences for 1897, vol-

ume 5, under the heading: "Notes on the Flora of North-

eastern Iowa, a list of 22 species. There are listed one

Clematis, five Anemones, one Hepatica, one Rue-Anemone,

two Thalictrums, six of the genus Ranunculus, Isopyrum,

the wild Columbine, two Actaeas, and Hydrastis canaden-

sis L. In the same volume under title, "Flora of South-

ern Iowa," 25 species are listed. In volume six, 1898,

under title, "Flora of Southern Iowa, II," there are listed

ten species. The Manual of Flowering Plants of Iowa is-

sued in 1899 and 1900 contains descriptions of and refer-

ences for all forms known with certainty to occur within

our limits at that time.

G. B. Rigg in his Notes on the Flora of Calhoun county,

Iowa, privately published in 1896, lists the following:

Anemone patens L. var. nnttalliana Gray, A. cylindrica

Gray, A . pennsylvanica L,., Thalictrum purpurascens^L,.,

Ranunculus rhomboidens Goldie, R. abortivus L., R.

sceleratns L,., R. septentrionalis Poir., Isopyrum biteriia-

tum T. & G., Aquilegia canadensis L-, and Delphinium

exaltation Ait. which he says is a tall graceful plant of the

fields. His specimen sent to the State University herbar-

ium labeled D. exaltatum Ait. is D. azureum Mx. {D.

ca rolin ian um Walt
.

)

Messrs. Barnes, Reppert and Miller in their Flora of

Scott and Muscatine counties published in the 8th volume

of the Proceedings of the Davenport Academy of Natural

Sciences, 1900, enumerate 27 species, all of which save

two have been communicated to our herbarium by Mr.

Reppert.

Britton and Brown in their Illustrated Flora refer only

four species directly to Iowa. They are: Caltha palnstris

L,., Hepatica hepatica (L.) Karst., H. acuta (Pursh) Brit-

ton, and Ranunculus macounii Britton. The second species

is perhaps included as the result of an old continued error.

The above include the principal titles of works referring
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to Iowa Ranunculaceae. Many works and journals contain

notes on Iowa species the most important and accessible

being quoted in the text.

AN ECOLOGICAL STUDY OF OUR SPECIES.

The following lists divide our species with reference to

their environment rather loosely into four classes.

(a). Aquatic or hydrophytic plants.

Batrachium trichophyllum (Chaix) Bossch.

B. divaricatum (Schrank) Wimtn.
Ranunculus delphinifolius Torr.

(d) . Semi-hydrophytic plants.

Ranunculus sceleratus L.

Caltha palustris L.

Anemone canadensis L.

(c) . Mesophytic species of woodlands and meadows.

Clematis virginiana L.

C. simsii Sweet.

Anemone cylindrica Gray.

A. virginiana L.

A. quinquefolia L.

Hepatica acuta (Pursh) Britton.

Delphinium iricorne Mx.
Actaea rubra (Ait.) Willd.

A. alba (L.) Mill.

Syndesmon thalictroides (L.) Hoffmg-.

Thalictrum dioicmn L.

T. purpurascens L.

Ranunculus repens L.

R. septentrionalis Poir.

R. recurvatus Poir.

R. pennsylvanicus L. f.

R. hispidus Hook.

R. abortivus L.

Myosurus minimus L.

IsoPyrum biternatum (Raf.) T. & G.

Aquilegia canadensis L.

Hydrastis canadensis L.



94 NATURAL HISTORY BULLETIN.

(d) . Xerophytic species of the dry prairies.

Pulsatilla hirsutissima (Pursh) Britton.

Ranunculus ovalis Raf.

R. fascicularis Muhl.

Oxygraphis cymbalaria (Pursh) Prantl.

Anemone caroliniana Walt.

Delphinium carolinianum Walt.

A PHAENOLOGICAL STUDY OF OUR SPECIES.

The following table was compiled from various sources.

The time of first blooming for 1886 is from a record made
by Prof. Hitchcock at Ames, Iowa, and published by Prof.

Halsted in Bulletin Iowa Agricultural College, November,

1886. In using his observations we have corrected some of

his determinations in accordance with his catalogue of the

Ames Flora, a subsequent publication. For instance,

Clematis vioma L. is changed to C. pitcheri T. & G.,

Ranunculus repens L. to R. scptentrionalis Poir., etc. The
observations for 1888, 1889, and 1890 were made by Mary
F. Iy. Fitzpatrick at Iowa City. The observations for the

other years were made by T. J. Fitzpatrick partly from

field work and partly by examination of herbarium material

checked by various notes made at the time. A general

uniformity in time of appearance will be noted for many
species which is the more remarkable when we consider

the different localities, soils, north or south slopes, early

or late seasons and the many other factors which tend to

hasten or retard plant growth. A few further notes may
be added. Actaea alba (L.) Mill, fruited Aug. 25, 1894

and Aug. 20, 1896. Actaea rubra (Ait.) Willd. fruited

June 20, 1895. Hydrastis canadensis L. fruited July 10,

1894 and July, 1897 which dates appear in the table and

are intended for fruiting dates. The species flowers in May.

Anemone quinquefolia L,. flowered April 17, 1880; Ranun-
culus multifidus Pursh flowered May 15, 1882; Thalictrum

purpurascens L,. flowered June 21, 1884; Delphinium caro-

linianum Walt, flowered June 29, 188 1, all of which dates

agree well with those given in the table.
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The following key has been improvised for the genera

represented in Iowa:
* Carpels 1-2-ovnled or sevzral-ovuled; fruitfollicles or berries.

f Flowers regular; leaves palmately nerved; petals wanting.

Hydrastis. Carpels ripening- into a head of red berries.

Caltha. Carpels ripening- into a head of dry follicles.

ft Flowers regular; leaves ternately or pinnately compound or

decompound.

% Petals not spurred.

Isopyrum. Flowers medium, white, solitary or panicled; fruit form-

ing follicles.

CopTIS. Stemless herbs with trifoliolate leaves and umbellate

follicles.

Actaea. Flowers small, white, fruit forming berries.

X\ Petals produced backward into hollow spurs.

Aquilegia. The only genus.

fft Flowers irregular, posterior sepal spurred.

Delphinium. With us the only genus.
** Carpels i-ovuled; fruit an achene.

f Flowers involucrate.

X Styles none or short and glabrous or pubescent.

Anemone. Involucre foliaceous, remote from the flower.

Hepatica. Involucre of 3 simple sessile leaves, calyx-like, close to

the flower.

Syndesmon. Involucre of 3 compound sessile leaves, leaflets petiolu-

late.

XX Styles elongated, densely plumose.

Pulsatilla. Involucre forming a cup.

ft Flowers not involucrate.

X Leaves opposite.

Clematis. Sepals petaloid: petals wanting.

Atragene. Sepals petaloid; petals small, spatulate.

XX Leaves alternate or basal.

% Sepals spurred.

Myosurus. Leaves basal, linear.

§§ Sepals not spurred.

A. Petals present.

Ranunculus. Flowers yellow; achenes compressed, smooth.
Batrachium. Flowers white; achenes transversely wrinkled.

Oxygraphis. Flowers yellow; achenes compressed, longitudinally

striate.

B. Petals none.

Thalictrum. Leaves ternately decompound.

Hydrastis canadensis L. Syst. Ed. 10, p. 1088.

1759.

This is a hairy vernal plant, about one foot high, springing
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from a thick yellow rootstock which contains a yellow dye.

Leaves 3, reniform, palmately lobed, doubly serrate, the

basal long-petioled, the 2 cauline terminal, alternate, pet-

ioled. Flower solitary, pedicelled, subtended by the upper

leaf, greenish-white, sepals 3, caducous; petals wanting;

stamens many; pistils 12 or more. Fruit 1-2-seeded

crimson berries.

This species is commonly known as Orange-root or

Golden Seal. It is rather rare within our limits. It oc-

curs in rich woods, flowering during the months of April

and May, and fruiting in July. Specimens before us are:

One flowering specimen from Muscatine county, May, 1890,

collected by Mr. F. Reppert who records, "rich woods,

scarce," two fruiting specimens from Muscatine county

transferred to our garden in July, 1895, and pressed July,

1897, and one fruiting specimen from Fayette county col-

lected July 10, 1894 by Prof. B. Fink. We have seen a

specimen in the collection of Herbert Goddard collected by

him in Winneshiek county. Prof. J. C. Arthur reports the

occurrence of the species in Lee county. It will be noticed

that the range in Iowa is limited to a narrow strip along

the eastern border. The species occurs in Minnesota (Up-

ham, MacMillan), Wisconsin, Michigan, Western Ontario

(Macoun), eastward to New York, New Jersey, and Dela-

ware (Tatnall), in Ohio (Newberry), Kentucky, Tennes-

see, Georgia, Missouri, and Arkansas (Coville) . Iowaforms

a portion of the middle western boundary of the range of this

species. The only other species of this genus occurs in

Japan. Pursh claims that the flowers are pale rose-colored

which does not agree with our observations. He further

says: "The roots are yellow and afford a fine dye." The
use of this dye was known to the aborigines.

The species has suffered little at the hands of systema-

tists. Linnaeus named it Hydrophyllum verum canadensium

in the first edition of his Species Plantarum, vol. 1, p. 146,

in note, with the idea that the species was some form of a
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waterleaf. In 1759 he called it Hydrastis canadensis in his

Systema Naturae. This name is retained by Linnaeus in

the second (1763) and third (1764) editions of his Species

Plantarum. Willdenow, Michaux, Pursh, Elliott, Nuttall,

and most subsequent writers have without comment fol-

lowed the path of Linnaeus. Linnaeus however credits the

genus to Ellis. Miller (Diet. n. 1.) called the species

Warneria canadensis, the generic name, Warneria, is cred-

ited to Miller, ic. 2. p. 190., t. 285.

Linnaeus, Species Plantarum, ed. 2, 1763, vol. 1, p. 784, who says:

''Habitat in Canadae aquis, 4. Similis Hydrophyllo. Folia bin a,

petiolata, basi emarginata, patmata, sertata; lobis utrinque lobulo later-

ali:'
1 '' Willdenow, Species Plantarum, vol. 2, p. 1339, who quotes Lin-

naeus as above; Pursh, Flora Americae Sept., 1814, vol. 2, p. 389, who
says, "In shady woods on fertile soil, and among rocks: Canada to Caro-

lina, principally in Allegany mountains;" Michaux, Flora Bor. Amer.

1803, vol. 1, p. 317, who says it occurs in the mountains of the Alleghan-

ies from Canada to Carolina, "Hab. in tractu montium Alleghanis, a

Canada ad Carolinam;" Nuttall, Genera N. A. Plants, 1818, vol. 2, p. 21;

Elliott, Sketch Bot. S. C. & Ga., vol. 2, p. 55; Torrey Compendium Fl.

Northern and Middle States, 1826, p. 224; Torrey, Flora of New York,

1843, vol. 1, p. 26; DeCandolle, Prodromus, vol. 1, p. 53; Darlington,

Flora Cest., p. 336; Botanical Magazine, t. 3019, and t. 3232 (the fruit)

Torrey & Gray, Flora of N. A., vol. 1, p. 40; Newberry, Cat. Fl. Plants

and Ferns of Ohio, p. 248 in Ohio Agr. Rep. 1859, ed. 1860; Tatnall, Cat.

Phaen. and Filicoid Plantsof Newcastle county, Del., 1860, p. 11; Gray's

Manual, 5th ed., p. 46; 6th ed., p. 48; Britton and Brown's Ills. Flora,

vol. 2, p. 50; Wood's Botanist and Florist, 1889, p. 23; MacMillan,

Metaspermae of the Minnesota Valley, p. 230; Britton, Flora of New
Jersey, p. 40; Chapman, Flora of the Southern States, p. 11; Upham,
Flora of Minnesota, p. 20; Macoun, Flora of Canada, vol. 1, p. 27; Co-

ville, Flora of Arkansas, p. 163; Beal and Wheeler, Michigan Flora, p.

69; Stanley Coulter Cat. Flowering Plants and of the Ferns and their

Allies indigenous to Indiana, p. 745, in 24th Rep. State Geol. 1899; Kell-

erman and Werner, Cat. Ohio Plants, p. 174, in vol. 7, part 2 of Geology
of Ohio; Arthur, Contr. Flora of Iowa, p. 6, 1876; Fink, Proc. Iowa
Acad, of Sciences, vol. 4, 1896, p. 83, who says: "Rich woods rare;"

Fitzpatrick, Manual of the Flowering Plants of Iowa, 1899, p. 6; Barnes,

Reppert and Miller, Proc. Davenport Acad. Nat. Sciences, vol. 8, p.

202.

Caltha palustris L. Sp. PL, p. 558. 1753. Marsh

Marigold.

A glabrous perennial succulent herb ; stem 1-2 feet
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high, hollow, grooved, stout. Leaves entire or cre-

nate, basal leaves long-petioled, cordate or reniform, with

a narrow sinus, the upper with shorter petioles and more

or less truncate bases. Flowers conspicuous; sepals 5-9,

oval, obtuse, yellow, deciduous; petals wanting; stamens

many; pistils 5-10; styles obscure; pods compressed, spread-

ing, bearing the many seeds in two rows along the ventral

suture

.

This species occurs frequently in swamps, wet soil,

along banks of streams, flowering in April and May, fruit-

ing in May and June. Our specimens are from Winne-

shiek, Fayette, Muscatine, Johnson, and Emmet counties;

the State University herbarium has specimens from Story

and Dickinson counties. Messrs. Nagel and Haupt report

the species from Scott county; Prof. Bessey from Floyd

and Poweshiek counties; and Prof. Pammel from Wood-

bury county.

Bessey, Contr. to the Flora of Iowa, p. 91, in Fourth Report Iowa Agr.

Col. ed. 1872; Arthur, Contr. to the Flora of Iowa, p. 6, 1876; Flora of

Floyd county in History of Floyd county, p. 310; Nagel and Haupt,

Proc. Davenport Acad. Nat. Sciences, vol. 1. p. 154. Hitchcock, Trans.

St. Louis Acad, of Science, vol. 5, p. 483; Pammel, Proc. Iowa Acad, of

Sciences, vol. 3, p. Ill; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p.

83; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5, p. 108 and p. 135;

Manual of the Flowering plants of Iowa p, 5; Barnes, Reppert, and Mil-

ler, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 201; Britton and

Brown, Ills. Flora, vol. 2, p. 51; MacMillan, Met. Minn. Valley, p. 230.

Isopyrum biternatum (Raf.) T. & G. False Rue

Anemone.

A slender smooth perennial herb, 4-10 inches high; roots

many, fibrous, occasionally thickened into small tubers.

Leaves ternately decompound. Flowers long-peduncled,

axillary or terminal; sepals 5, petaloid, deciduous; petals

none ; stamens many
;
pistils usually 4 ;

pods ovate or ob-

long, sessile, 2-several-seeded. Enemion biternatum Raf.

Journ. Phys. vol. 91, p. 70, 1820; Isopyrum biternatum

T. & G. Fl. N. A., vol. 1, p. 660. 1840.

This species is very common in moist rich woods, bloom-
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ing in May. Our specimens are from Winneshiek, Mus-

catine, Johnson, and Decatur counties. We have observed

it in Scott county. In the State University herbarium are

specimens from Henry, Calhoun, and Emmet counties.

Prof. Bessey and Prof. Hitchcock report the species from

Story county; and Prof. Fink reports it from Fayette

county. No doubt the species is more general in its dis-

tribution than our present knowledge indicates. Britton

and Brown gives its range as: "Ontario to Minnesota

south to Florida and Texas."

Bessey, Contr. to the Flora of Iowa in Fourth Rep. Iowa Agr. Col.,

p. 90, ed. 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Fink,

Proc. Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa

Acad, of Sciences, vol. 5, p. 108 and p. 135; Manual of the Flower-

ing- Plants of Iowa, p. 5; Rigg, Notes on the Flora of Calhoun

county, p. 10; Hitchcock, Trans. St. Louis Acad, of Science, vol. 5, p.

483; Halsted, Bui. Iowa Agr. Col., Nov. 1886, p. 48; Barnes, Reppert and

Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 201; MacMil-

lan, Met. Minn. Valley, p. 231.

Coptis trifolia (L .) Salisb. Gold-thread.

A low perennial scapose herb, 3-6 inches high, with ever-

green, trifoliolate, long-petioled leaves, and small,white, soli-

tary flowers. Rootstocks slender; leaves reniform, 3-divided,

petioles long, slender; divisions obovate, cuneate, mucron-

ate-crenate; sepals 5-7, oblong, obtuse, petaloid, decidu-

ous; petals 5-7, small, club-shaped; stamens 15-25; pis-

tils 3-7
, slender pedicelled; follicles 3-7, stipitate, mem-

branous, 4-8-seeded. Hcllebovus trifolius L-. Sp. PL, p.

784, 1762; Coptis trifolia Salisb. Trans. Linn. Soc, vol.

8, p. 305, 1803; Isopyrum trifolium Britton, Bui. Torr.

Club, vol. 18, p. 265, 1891.

We have not seen an Iowa specimen of this species. We
include it on the authority of Gray's Manual which directly

refers the species to Iowa.

Gray's Manual, 6th ed., p. 45; MacMillan, Met. Minn. Valley, p. 231.

Actaea rubra (Ait.) Willd. Red Baneberry.

Stem 1-2 feet high, bushy, leaves 2-3-ternately compound

;
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leaflets sharply cleft and toothed ; flowers in an ovate

raceme; sepals 5, white, deciduous
;
petals 4-10, spatulate,

shorter than the numerous stamens
;

pistil 1 ; berry red,

globular, many-seeded, pedicels slender. Actaea spicatci

var. rubra Ait. Hort. Kew., vol. 2, p. 221, 1788. Actaea

rubra Willd. Enum., p. 561, 1809.

We have two fruiting specimens from Winneshiek county

and have referred here flowering specimens from Fayette,

Johnson, and Shelby counties. The State University herb-

arium has specimens referred here from Emmet, Story,

Winnebago, and Pottawattamie counties. Prof. Pammel
reports the species from Woodbury county and Dr. Parry

reports it from Scott county.

Parry, in Owen's Rep. Geol. Sur. Wis., Iowa, and Minn., p. 609, 1852;

Arthur, Contr. to the Flora of Iowa, p. 6, 1876, where it is written

Actaea spicata L. var. rubra Mx., as it is given in the 5th edition of

Gray's Manual; Hitchcock, Trans. St. Eouis Acad, of Science, vol. 5, p.

483; Pammel, Proc. Iowa Acad, of Sciences, vol. 3, p. Ill; Fink, Proc.

Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of

Sciences, vol. 5, p. 108 and p. 135; Manual of the Flowering Plants of

Iowa, p. 6; MacMillan, Met. Minn. Valley, p. 233.

Actaea alba (L.) Mill. White Baneberry.

This species which is of frequent occurrence in our woods

is distinguished from the preceding by its oblong raceme,

slender petals, thickened fruiting pedicels, and white ber-

ries. Actaea spicata var. alba L,. Sp. PL, p. 504, 1753.

Actaea alba Mill. Gard. Diet., ed. 8, no. 2, 1768. Actaea

alba Bigelow, as it is given in the 5th and 6th editions of

Gray's Manual.

Our collection comprises good specimens from Winne-
shiek, Muscatine, Johnson, Jefferson, and Decatur coun-

ties. The State University herbarium has specimens from

Winnebago and Emmet counties. Prof. Fink reports the

species from Fayette county; Dr. Parry and Messrs. Nagel

and Haupt report it from Scott county; Prof. Bessey from

Story and Floyd counties; Mr. Mills by letter from Henry
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county. In general we have found this species rather fre-

quent. It blooms in May and the fruit ripens in June.

Parry, in Owen's Rep. Geol. Sur Wis., Iowa, and Minn., p. 609, 1852;

Bessey, Contr. to the Flora of Iowa, p. 91, in Fourth Rep. Iowa Agr.

Col.; Arthur, Contr. to the Flora of Iowa, p. 6, 1876; Hitchcock, Trans.

St. Louis Acad, of Science, vol. 5, p. 483; Nagel and Haupt, Proc. Dav-

enport Acad, of Nat. Sciences, vol. 1, p. 154; Fink, Proc. Iowa Acad, of

Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Davenport Acad, of Sciences,

vol. 5, p. 108 and 135; Manual of the Flowering- Plants of Iowa, p. 6;

Messrs. Barnes, Reppert, and Miller, Proc. Davenport Acad, of Nat.

Sciences, vol. 8, p. 201.

AQUILEGIA CANADENSIS L. Sp. PI. p. 533. 1753.

A perennial herb, 1-3 feet high, branched; leaves ternately

compound, long-petioled, leaflets lobed; flowers solitary,

showy, scarlet, nodding; sepals 5, petaloid; petals 5, pro-

longed backward into long hollow spurs ; stamens numer-

ous, exserted; pistils 5 ; follicles 5, erect, slightly spread-

ing, tipped with a filiform beak, many-seeded.

A rather showy plant, common in our woodlands, pre-

ferring calcareous soil. It is not infrequently cultivated and

should be preferred to the European species. The flowers

appear during April, linger through May and June, and

pass out the latter part of June or in the early part of July.

The range of this species as given by Britton and Brown

is: "Nova Scotia to the Northwest Territory, south to

Florida and Texas." It has a vertical range of more than

four thousand feet.

Specimens before us are from Winneshiek, Fayette, Mus-

catine, Johnson, Decatur, and Shelby counties. The State

University herbarium has specimens from the additional

counties of Henry, Mahaska, Winnebago, Lyon, Story,

Jones, Calhoun, Polk, and Cerro Gordo counties. We
have observed the species in Allamakee, Clayton, Du-

buque, Scott, Des Moines, Van Buren, Ringgold, Page, and

Pottawattamie counties. Prof. Pammel reports the species

from Hamilton county and Prof. Bessey from Floyd and Powe-

shiek counties. In all probability there is not a county in
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the state that does not include this species in its flora.

The species has developed none of the tendencies of a

weed. Because of close pasturing the number of individ-

uals is becoming much less than formerly, yet all in all it

persists with remarkable tenacity, however, reaching its

greatest development along bluffs and in wooded ravines.

Bessey, Contr. to the Flora of Iowa, p. 91, in Fourth Rep. Iowa Agr.

Col., 1872; Arthur, Contr. to the Flora of Iowa, p. 6, 1876; Flora of Floyd

county in History of Floyd county, p. 310; Nag-el and Haupt, Proc.

Davenport Acad. Nat. Sciences, vol. l,p. 154; Pammel, Proc. Iowa Acad,

of Sciences, vol. 3, p. Ill; Fink, Proc. Iowa Acad, of Sciences, vol. 4,

p. 83; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5, p. 108 and p.

135; vol. 6, p. 177; Manual of the Flowering Plants of Iowa, p. 5; Barnes,

Reppert and Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8,

p. 201.

DELPHINIUM L. Sp. PI. 530. 1753.

Annual or perennial erect branching herbs, with pal-

mately cut or divided leaves, and racemose flowers. Sepals

5, the posterior one and occasionally the anterior one pro-

longed into a spur, petaloid. Petals irregular, 4 or 2,

rarely more, the upper pair prolonged backward into the

spur of the calyx. Pistils becoming many-seeded follicles

in fruit.

* Perennials; leaves long-pctiolcd; pistils 3

.

Delphinium tricorne Mx. Fl. Bor. Am., vol. 1,

p. 314. 1803. Dwarf Larkspur.

Stem simple or but very little branched, hollow, 1-3

feet high, glabrous or pubescent; roots a cluster of small

tubers; leaves about 5-parted, divisions 2-3-cleft; raceme

open; flowers blue or whitish; spur ascending, nearly

straight; follicles 3, diverging, tipped with a short beak.

This species is to be found in prairies and rich woods,

flowering in May. Its occurrence may be rated as frequent,

though in many localities it is quite common, and again in

some districts it is rare or not to be met with at all. Pres-

ent information confines this species within our limits to

V 2 2
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the southwestern quarter of the state. Our specimens are

from Shelby and Decatur counties. We have observed the

species in Union and Clark counties. The State Univer-

sity herbarium has specimens from Mahaska and Pottawat-

tamie counties. Prof. Bessey reports the species from

Warren county.

Bessey, Contr. to the Flora of Iowa in Fourth Rep. Iowa Agr. Col., p.

90, 1872; Arthur, Contr. to the Flora of Iowa, p. 5; Shimek, Bull. Lab.

Nat. Hist., S. U. I., vol. 3, p. 200; Fitzpatrick, Proc. Iowa Acad, of

Sciences, vol. 5, p. 135; vol. 6, p. 177; Manual of the Flowering Plants

of Iowa, p. 6.

Delphinium tricorne grandiflorum new var.

Petals mostly 8 , the two upper as usual and six others , some-

times 6 or 7 ; anterior sepal spurred similarly to the pos-

terior one but with a smaller spur. Type locality, L,amoni,

Iowa.

For three consecutive seasons we studied individuals col-

lected in one locality. The deviation of the specimens

from the normal type was very pronounced and we think

constant enough to warrant distinction as a variety.

Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 6, p. 177, where this

form is spoken of in general terms only but not named.

Delphinium carolinianum Walt. Fl. Car., p. 155.

1788.

Stem slender, 1-3 feet high, nearly solid, more or

less pubescent; leaves 3-5-parted, the divisions cleft into

linear segments; raceme strict; flowers blue to whitish,

spur curved upward; follicles 3, erect or slightly spreading.

Delphinium azureum Mx. Fl. Bor. Am., vol. 1, p. 314,

1803.

This species is common in the western portion of the

state, occurring on the prairies, and blooming in June. In

the eastern portion of the state it is infrequent or rare.

Our specimens are from Muscatine, Jefferson, Decatur,

Union, Adams, Clark, Montgomery, Pottawattamie, Shelby,
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Lyon, and Emmet counties. The State University herbar-

ium has specimens from the additional counties of Page,

Fremont, Calhoun, Cerro Gordo, Polk, Hancock, and

Webster counties. Dr. Parry and Messrs. Nagel andHaupt
report the species from Scott county; Prof. Bessey from

Floyd and Story counties; Prof. Pammel from Woodbury

county; and Mr. Mills by letter from Henry county.

Parry, in Owen's Rep. Geol. Sur. Wis., Iowa, and Minn., p. 609, 1852;

Bessey, Contr. to the Flora of Iowa in Fourth Report Iowa Agr. Col.,

p. 91, 1872; Arthur, Contr. to the Flora of Iowa, p. 6, 1876; Hitchcock,

Trans. St. Louis Acad, of Science, vol. 5, p. 483; Halsted, Bull. Bot.

Dept. Iowa Agr. Col., Nov., 1886, p. 50 and 1888, p. 37; Pammel, Proc.

Iowa Acad, of Sciences, vol. 3, p. Ill; Fitzpatrick, Proc. Iowa Acad, of

Sciences, vol. 5, p. 135; vol. 6, p. 177; Manual of the Flowering- Plants

of Iowa, p. 6; Shimek, Bull. Eab. Nat. Hist., S. U. I., vol. 3. p. 200, and
Flora of Lyon county, p. 170, in tenth volume, Iowa Geological Survey;

Nagel and Haupt, Proc. Davenport Acad, of Nat. Sciences, vol. 1, p.

154; Barnes, Reppert and Miller, Proc. Davenport Acad, of Nat.

Sciences, vol. 8, p. 201.

Delphinium urceoeatum Jacq. Coll., vol. 1, p.

153. 1786.

Stem slender, 2-6 feet high; many-flowered, spur straight,

follicles erect; otherwise similar to the preceding. Delphin-

ium exaltatum Ait. Hort. Kew., vol. 2. p. 244, 1789.

The species ranges from Pennsylvania west to Minnesota

and Nebraska south to Alabama and North Carolina. We
have rather doubted its occurrence in Iowa although it has

been reported a number of times. Prof. Bessey reports it

from Poweshiek county on the authority of Prof. Parker;

Prof. Arthur from Scott county on the authority of Messrs.

Nagel and Haupt which report is not confirmed by Messrs.

Barnes, Reppert and Miller in their Flora of Scott and

Muscatine counties; and Prof. Fink from Fayette county.

Mr. J. B. Rigg in his notes on the Flora of Calhoun county

lists this species but his specimens sent to the State Uni-

versity herbarium so labeled are Dclpliinium caroliiiicuium

Walt. (D. azureum Mx.)
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Bessey, Contr. to the Flora of Iowa, p. 91; Arthur, Contr. to the Flora

of Iowa, p. 6; Nagel and Haupt, Proc. Davenport Acad, of Nat. Sci-

ences, vol. 1, p. 154; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p. 83;

Rigg, Notes on the Flora of Calhoun county, p. 10; Fitzpatrick, Manual
of the Flowering' Plants of Iowa, p. 6.

** Annuals; petals 2, pistils 1.

Delphinium ajacis L. Sp. PL, p. 531. 1753.

Leaves nearly sessile; the divisions narrow, numerous;

flowers numerous; spur long and narrow; follicle erect,

pubescent.

This species has not infrequently escaped from gardens in

Johnson county where our specimens were obtained. Prof.

Fink reports it as occurring under similar conditions in

Fayette county.

Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5, p. 135; Manual of

the Flowering Plants of Iowa, p. 6; Fink, Proc. Iowa Acad, of Sciences,

vol. 4, p. 83.

Delphinium consolida L. Sp. PI. p. 530. 1753.

Field Larkspur.

This species differs from the preceding only by its

glabrous follicles, longer and slightly bent spurs, and

shorter and more open racemes. Prof. Pammel reports it

as occurring at Corning, Adams county in Proc. Iowa Acad,

of Sciences, vol. 4, p. 111.

ANEMONE L. Sp. PI. p. 538. 1753.

Perennial herbs, with the leaves mostly radical, long-

petioled, the fewcauline whorled so as to form a foliaceous

involucre remote from the flower, all compound or dis-

sected. Peduncle 1-flowered. Sepals 5-20, petaloid. Petals

none. Fruit compressed, 1-seeded achenes.

* Adicnes densely woolly

.

t Leaves of the involucre sessile ,
3-cleft

.

Anemone caroliniana Walt. Fl. Car., p. 157. 1788.

Stem 3-8 inches high, pubescent, from a small tuber; root-
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leaves slender-petioled or 3-cleft; involucre far below the

flower; sepals 6-20, linear, purplish varying to whitish, head

of fruit oblong.

This species blooms in April and May and within our

limits it is of infrequent occurrence though often abundant

over small areas. Our specimens are from Muscatine county

contributed by Mr. Reppert who sends the following note:

"Sandy soil, Muscatine Island, and along Cedar river.

Flowers vary from white to bluish-purple . '

' The State

University herbarium has specimens from Hancock and

Hardin counties. Dr. C. C. Parry reported the species

from Scott county which report is confirmed by Messrs.

Barnes, Reppert and Miller; and Prof. Bessey from Story

county which report is confirmed by Prof. Hitchcock. This

seems to confine the species within our limits to the north-

ern half of the state. The species ranges from Illinois to

Wisconsin and Nebraska, south to Georgia and Texas. Dr.

Parry in his catalogue has the following interesting note:

"Anemone caroliniana Walt., May 3d. Mississippi river

bank, Davenport and Rock Island. The geographical range

of this interesting species is deserving of notice. First

known as a native of the Carolinas, it is again met with in

Louisiana, Texas, and Arkansas, thence finding its way to

the Missouri and Platte rivers; the locality just specified,

probably determining its northeastern limits. It here grows

always associated with Draba caroliniana and Androsace

occidentalism a significant relationship, connecting as it

were the two extremes, Carolina and Nebraska."

Parry, in Owen's Geol. Rep. Wis., Iowa, and Minn., p. 608, 1852;

Bessey, Contr. to the Flora of Iowa in Fourth Report Iowa Agr. Col.>

p. 90, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Nagel and
Haupt, Proc. Davenport Acad, of Nat. Sciences, vol. 1, p. 153; Hitchcock,

Trans. St. Louis Acad, of Science, vol. 5, p. 482; Fink, Proc. Iowa
Acad, of Sciences, vol. 4, p. 83; Shitnek, Bull. Lab. Nat. Hist., S. U. I.,

vol. 3, p. 199; Fitzpatrick, Manual of the Flowering Plants of Iowa, p.

2; Barnes, Reppert and Miller, Proc. Davenport Acad, of Nat. Sciences,

vol. 8, p. 200.
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Anemone mulTifida Poir. in Lam. Encycl. Suppl.,vol.

1, p. 364. 1810.

This species is readily distinguished from the pre-

ceding by its sessile or short-petioled involucral leaves, red

sepals and globose or oval head of fruit. It is included by

Prof. Bessey in his contributions to the Flora of Iowa, p.

90, giving the locality and note, "Burlington—rare." It

is to be presumed that he includes it on the authority of one

Rev. Isaiah Reid, of Nevada who at one time resided at

Burlington and collected plants in that vicinity and after-

wards sent Prof. Bessey a partial list of the plants of Bur-

lington, Des Moines county. As the range of this species

as given by Britton and Brown is north and west of our

limits and as no other collector has found or recorded it we
very much doubt its occurrence. Anemone multifida DC.
of Gray's Manual, A. multifida of authors, not Poiret, so

state late writers who claim the proper name to be A.
globosa Nutt. ex Pritz in Linnaea 15:673, 1841.

ft Leaves of the involucre slender-petioled; sepals 5—8, usu-

ally silky beneath.

Anemone cylindrica Gray, Ann. Lye. N. Y., vol.

3, p. 221. 1836. Long-fruited Anemone.

Stem slender, branching at the involucre, 1-2 feet

high, silky-pubescent; basal leaves tufted, long-petioled,

3—5-parted, divisions cuncatc-obovate or cuncate-oblancco-

late, narrow; involucral leaves 4-18, 3-divided, the di-

visions cuneate-lanceolate, cleft, toothed toward the apex;

flowers 2-6, on exserted naked peduncles, sometimes one-

involucellate ; head of fruit cylindrical, one inch long;

achenes compressed, pubescent, tipped with the minute

styles.

This species is rather common on prairies and in hilly

woods, blooming in June and July, and is widely distrib-

uted. Specimens in our collection are from Winneshiek,

Johnson, Decatur, Union, Adams, Montgomery, Ringgold,
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Fremont, Pottawattamie, Shelby, Lyon, and Emmet comities.

We have observed the species in Allamakee, Clayton, and

Dubuque counties. The State University herbarium has

specimens from Story, Calhoun, Cerro Gordo, Dallas, and

Jones counties. Messrs. Nagel and Haupt report the

species from Scott county; Messrs. Barnes, Reppert and
Miller from Scott and Muscatine counties; Prof. Bessey from

Floyd county; Prof. Pammel from Sioux county; and Prof,

Fink from Fayette county.

Bessey, Contr. to the Flora of Iowa in Fourth Report of Iowa Agr,
Col., p. 90; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Bull. Iowa
Agr. Col., Nov. 1884, p. 155 and 167'; Hitchcock, Trans. St. Louis Acad,
of Science, vol. 5, p. 482; Nagel and Haupt, Proc. Davenport Acad, of Nat.
Sciences, vol. 1, p. 153; Pammel, Proc. Iowa Acad, of Sciences, vol. 3,

p. Ill; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick,

Proc. Iowa Acad, of Sciences, vol. 5, p. 107 and p. 134; vol. 6, p. 177;

Manual of the Flowering Plants of Iowa, p. 2; Barnes, Reppert and
Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 200; Shimek,
Flora of Lyon county, in vol. 10, Iowa Geol. Survey, p. 175; Halsted,

Bull. Iowa Agr. Col., Nov. 1886, p. 50; Rigg, Notes on the Flora of Cal-

houn county, p. 9; MacMillan, Met. Minn. Valley, p. 238.

Anemone virginiana L. Sp. PL, p. 540. 1753.

Stem slender, rather stout, branching at the involucre,

2-3 feet high, pubescent; involucral leaves 3, 3-parted, the

divisions ovate-lanceolate, cleft and serrate; the first pe-

duncle naked, the later with a 2-leaved involucel near the

middle ; sepals 5 ; head of fruit oval to oblong, achenes

compressed, woolly, tipped by the subulate styles.

This species occurs in woods, blooming from June until

August. It is of frequent occurrence and widely distribu-

ted within our limits. At the close of the season the heads

of fruit loosen and the woolly pubescence spreads to the

wind which is also characteristic of Anemone cylindrica

Gray. This pubescence is commonly known as birds' cot-

ton.

Our specimens are from Winneshiek, Allamakee, Musca-
tine, Jefferson, Johnson, Appanoose, Decatur, Ringgold,
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Pag-e, and Fremont counties. We have observed it in Des

Moines and Pottawattamie counties. The State University

herbarium has specimens from Louisa, Lee, Henry, Floyd,

Story, Winnebago, Taylor, Cerro Gordo, and Webster

counties. Dr. C. C. Parry and Messrs. Nagel and Haupt

report the species from Scott county, Prof. Pammel from

Woodbury county; and Mr. Cratty by letter from Emmet
county.

Parry, in Owen's Rep. Geol. Sur. Wis., Iowa, and Minn., p. 608, 1852;

Bessey, Contr. to the Flora of Iowa in Fourth Report Iowa Agr. Col.,

p. 90, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Halsted,

Bull. Iowa Agr. Col., November, 1884, p. 155 and 167 and November,

1886, p. 50; Hitchcock, Trans. St. Louis Acad, of Science, vol. 5, p. 482;

Nagel and Haupt, Proc. Davenport Acad, of Nat. Sciences, vol. 3, p.

Ill; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc.

Iowa Acad, of Sciences, vol. 5, p. 107 and p. 134; vol. 6, p. 177; Manual
of the Flowering Plants of Iowa, p. 2; Barnes, Reppert and Miller,

Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 200; MacMillan, Met.

Minn. Valley, p. 237.

** Aclienes pubescent , or nearly glabrous.

t Leaves of the involucre J, sessile.

Anemone canadensis L. Syst. Ed. 12, vol. 3, p. 231

App. 1768.

Stem usually 1-2 feet high, hairy; radical leaves 5-

7-parted or 5-7-cleft, divisions cut or toothed toward the

apex; primary peduncle naked, two lateral ones with a 2-

leaved involucre ; sepals 5, obovate, white; achenes in a

globose head, flat, nearly orbicular, pubescent, tipped with

the persistent style. Anemone pennsylvanica L,. Mant.,

vol. 2, p. 247, 1771. Sometimes erroneously referred to

Anemone dichotoma L,. which is a Siberian species with

glabrous ovate achenes.

This species is common in low grounds, blooming in

June and July, and is widely distributed over the state. Our

specimens are from Winneshiek, Allamakee, Fayette, Mus-

catine, Johnson, Ringgold, Pottawattamie, Shelby, and

Emmet counties. We have observed it in Scott and Des
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Moines counties. The State University herbarium has

specimens from Chickasaw, Jones, Linn, Lee, Polk, Story,

Page, Mahaska, Calhoun, Winnebago, Cerro Gordo, Dal-

las, Dickinson, and Lyon counties. Prof. Bessey reports

the species from Poweshiek county, Prof. Pammel from

Woodbury county, and Mr. Mills by letter from Henry

county.

Bessey, Contr. to the Flora of Iowa in Fourth Report of Iowa Agr

Col., p. 90; Arthur, Contr. to the Flora of Iowa, p. 5; Bull. Iowa Agr.

Col., Nov. 1884, p. 167; Nagel and Haupt, Proc. Davenport Acad, of Nat.

Sciences, vol. 1, p. 153; Hitchcock, Trans. St. L,ouis Acad, of Science,

vol. 5, p. 482; Pammel, Proc. Iowa Acad, of Sciences, vol. 3, p. Ill;

Fink, Proc. Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc.

Iowa Acad, of Sciences, vol 5, p. 108 and p. 134; vol. 6, p. 177; Manual

of the Flowering Plants of Iowa, p. 2; Shimek, Flora of Lyon county,

p. 178 in vol. 10, Iowa Geol. Survey; Rigg, Notes on the Flora of Cal-

houn county, p. 9; Halsted, Bull. Iowa Agr. Col., Nov. 1886, p. 49; and

Bull. Iowa Agr. Col., 1888, p. 36; Barnes, Rcppert and Miller, Proc.

Davenport Acad, of Nat. Sciences, vol. 8, p. 200.

tt Leaves of the involucre 3', petioled.

Anemone quinquefolia L. Sp. PL p. 541. 1753.

Wind-flower.

Stem 4-8 inches high, simple, frail, smooth or slightly

pubescent, from horizontal rootstocks; involucral leaves 3,

leaflets wedge-shaped, conspicuously toothed, somewhat

lobed; sepals 4-7, ovate, white varying to blue or purple.

Anemone nemorosa Mx. Fl. Bor. Am., vol. 1, p. 319, 1803,

not L. as he refers. Anemone nemorosa var. quinquefolia

Gray, Manual, Ed. 5, p. 38, 1867.

This species occurs in rich upland woods, flowering in

April and May, and common only locally. Our present in-

formation limits this species in our state to the northeast

quarter. Many botanists have considered this species as

identical with the European Anemone nemorosa L. Our

species is said to differ much in aspect from the European

one, having smaller flowers, slender petioles, and the divi-

sions of the involucral leaves less lobed.
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Specimens in onr collection are from Fayette, Muscatine,

and Johnson counties. We have observed the species in

Winneshiek county. Prof. Bessey reports it from Story,

Floyd, and Des Moines counties, and Messrs. Nagel and

Haupt from Scott county.

Bessey, Contr. to the Flora of Iowa in Fourth Report Iowa Agr. Col.,,

p. 90; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Flora of Floyd
county in History of Floyd county, p. 310; Bull. Iowa Agr. Col., Nov.
1884, p. 157, p. 167, and p. 174; Hitchcock, Trans. St. Louis, Acad, of

Science, vol. 5, p. 482; Nagel and Haupt, Proc. Davenport Acad, of Nat.

Sciences, vol. 1, p. 153; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p.

83; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5, p. 108 and p. 134;.

Manual of the Flowering Plants of Iowa, p. 2; Barnes, Reppert and
Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 200.

Hepatica acuta (Pit rs/i) Britton. L/iverleaf. Hepatica.

Low perennial scapose herbs; scapes 4-8 inches high, vil-

lous. Leaves evergreen, thick, heart-shaped, 3-lobed or

sometimes 5-lobed; lobes and those of the involucre acute

or acutish. Flowers blue, purple or white; involucre 3-

leaved, close to the flower, calyx-like; stamens many, fila-

ments short, anthers 2-celled. Hepatica triloba var. acuta

Pursh, Fl. Am. Sept., p. 391, 1814. Hepatica acutiloba

DC. Prodr. vol. 1, p. 22, 1824. Hepatica acuta Britton,

Ann. N. Y. Acad. Sci., vol. 6, p. 234, 1891.

This species is common in rich upland woods, blooming

in March and April, and preferring calcareous soil. It is

common in the eastern half of the state but apparently rare

or absent in the western portion. Some specimens before

us have the leaf lobes somewhat lanceolate and with the

margins fluted. Five-lobed leaves occur in our collection.

Prof. Halsted, one time botanist at Ames, discovered speci-

mens in Story county which exhibited dioecious tendencies,

a matter which he reported.

Our specimens are from Muscatine, Johnson, and Deca-

tur counties. We have observed it in Winneshiek, Allama-

kee, Clayton, Scott, Des Moines, and Linn counties. The
State University herbarium has specimens from Henry,

Cerro Gordo and Chickasaw counties. Profs. Bessey and
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Hitchcock report the species from Story county; Profs.

Bessey and Fink from Fayette county; Prof. Bessey from

Floyd county; and Mr. Cratty by letter reports the species

as rare in the woods at Estherville, Emmet county.

Bessey, Contr. to the Flora of Iowa in Fourth Report Iowa Agr. Col.,

p. 90, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Flora of

Floyd county in History of Floyd county, p. 310; Nagel and Haupt, Proc.

Davenport Acad, of Nat. Sciences, vol. 1, p. 154; Halsted, Bull. Iowa Agr.

Col., Nov., 1886, pp. 6, 37 and 48; Bull. Tor. Bot. Club, vol. 14, p. 119; Hitch-

cock, Trans. St. Louis Acad, of Science, vol. 5, p. 482; Fink, Proc. Iowa
Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad. of Sciences,

vol. 5, p. 108 and p. 134; Manual of the Flowering- Plants of Iowa, p. 2;

Britton and Brown, Illustrated Flora, vol. 2, p. 66; Barnes, Reppert and
Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 200; Gray and
Robinson, Synop. Fl. N. A., 1:14.

Hepatica hepatica (L.) Karst.

This species also commonly known as Liverleaf closely

resembles the preceding. It is distinguished by its rounded

or obtuse lobes of the leaves and involucre. Anemone
hepatica L,. Sp. PL, p. 538, 1753. Hepatica triloba Chaix

in Vill. Hist. PI. Dauph., vol. 1, p. 336, 1786. Hepatica

hepatica Karst. Deutsch. FL, p. 559, 1880-83.

Prof. Bessey reports this species from Des Moines

and Fayette counties. Prof. Fink does not confirm Prof.

Bessey in his Spermaphyta of the Flora of Fayette, Iowa,

published in volume 4, Proc. Iowa Acad, of Sciences. He
says:

itkH. triloba Chaix is frequently reported here, but

does not occur." Messrs. Nagel and Haupt report the

species from Scott county. This, however, is not confirmed

by Messrs. Barnes, Reppert and Miller in a subsequent

flora. Some leaves of this species are in the Burlington High
School collection but it is not apparent on which side of

the Mississippi river they were collected. Britton and

Brown refer this species to Iowa, but present evidence in-

dicates that it does not belong here.

Bessey, Contr. to the Flora of Iowa in Fourth Rep. Iowa Agr. Col.

p. 90, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Nagel and
Haupt, Proc. Davenport Acad, of Nat. Sciences, vol. 1, p. 153; Britton

and Brown, Illustrated Flora, vol. 2, p. 65; Fitzpatrick, Manual of the

Flowering Plants of Iowa, p. 2.
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Syndesmon thalictroides (L .) Hoffmg. Rue Anem-
one.

A low glabrous perennial herb, 3-5 inches high, with

stem and radical leaves rising from a cluster of tuber-

ous roots. Leaves 2-3-ternately compound; involucral

leaves similar, sessile; leaflets more or less 3-lobed, rounded

to heart-shaped at the base and long petiolate. Flowers

white or pinkish, umbellate; sepals 5-10, large, broad-

ovate, thin; petals none. Achenes terete, ribbed, sessile.

Anemone thalictroides ~h. Sp. PL, p. 542, 1753. Thalic-

trum anemonoides Mx. Fl. Bor. Am., vol. 1, p. 322, 1803.

Syndesmon thalictroides Hoffmg. Flora, 15: Part 2, Intell.

Bl. 4, 34, 1832. Ancmonclla thalictroides Spach, Hist.

Veg., vol. 7, p. 240, 1839.

This pretty vernal species is common in rich upland

woods where it may be gathered during the months of April

and May, varying earlier or later according to the vicissi-

tudes of the seasons. The flowering stem first appears,

later the basal leaves which much resemble those of a

Thalictrum, a fact which led Michaux to place the species

in that genus. Double flowered forms are not infrequent.

Occasionally the floral envelope and organs simulate leaves.

This species is the only one of the genus and its range

is confined to the New World. The limits as set by Brit

ton and Brown are eastern United States west to Kansas

and Minnesota, sparingly in Ontario. In Iowa it is more

common in the eastern counties. Our specimens are from

Muscatine, Johnson, and Decatur counties. We have ob-

served the species in Winneshiek, Allamakee, and Van
Buren counties. The State University herbarium has speci-

mens from Henry and Mahaska counties. Messrs. Nagel

and Haupt report the species from Scott county which re-

port is confirmed by Messrs. Barnes, Reppert and Miller.

Prof. Bessey reports the species from Fayette county, which
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report is confirmed by Prof. Fink, and from Story county,

confirmed by Prof. Hitchcock.

Bessey, Contr. to the Flora of Iowa in Fourth Rep. Iowa Agr. Col., p.

90; Arthur, Contr. to the Flora of Iowa, p. 5; Nag-el and Haupt, Proc.

Davenport Acad, of Nat. Sciences, vol. 1, p. 154; Hitchcock, Trans. St.

Louis Acad, of Science, vol. 5, p. 482; Fink, Proc. Iowa Acad, of Sci-

ences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5, p.

108 and 134; Manual of the Flowering- Plants of Iowa, p. 3; Barnes,

Reppert and Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p.

200.

Pulsatilla hirsutissima (Pursh) Britton.

Stem 6-14 inches high, villous; flowering before leafing;

leaves ternately-parted, the divisions dissected into narrow

linear lobes; involucral lobes linear; peduncle solitary,

lengthening after flowering; involucre forming a cup;

flower large, sepals 5-7, ovate, whitish or purplish; petals

none; stamens many, the outer ones often sterile; carpels

in a globular head, with long persistent plumose styles.

Clematis hirsutissima Pursh, Fl. Am. Sept., p. 385, Bd.

1814; Anemone nuttalliana DC. Syst. vol. 1, p. 193, Ed.

1818; Anemone patens var. nuttalliana A. Gray, Man.
Edition 5, p. 36, 1867; Pulsatilla hirsutissinia Britton,

Ann. N. Y. Acad. Sci., vol. 6, p. 217, 1891.

A very pretty species, once common on the highest prai-

ries of the northern portion of the state. Being the first of

the vernal flora to unfold its flowers above the dead grass,

as is its usual habit, it presents a striking and wel-

come object in early spring, turning the brown and

sear hills to beautiful roseate tints. The plow has

played havoc with the prairies and this species lingers

by the waysides or in open upland thickets and out of way
places which have been untouched by the tillers of the soil.

It has long been called the American or Nuttall's Pasque

flower. In portions of the state it is called Easter lily.

The flowers open in March or early April immediately after

the melting of the snow and are mostly fallen before May,



H5 NATURAL HISTORY BULLETIN.

though in upland thickets, where the frost stays late in the

ground, a few individuals may be found even so late as the

last of June. The lengthening of the peduncle after flow-

ering and the globular head of achenes with their long

plumose styles give a striking aspect to the plant as it

moves to and fro before the wind, a veritable little plumed

knight of the prairie. The plumose character of the styles

gave Pursh who first described the species the idea that it

was a clematis. He founded the species upon specimens

collected by Mr. Lewis on the plains drained by the Col-

umbia river. DeCandolle first assigned it to the genus

Anemone and gave it the specific name nnttalliana. Many
considered it only a form of the European Anemone patens

L,. This was the position held by Dr. Gray who called it

Anemonepatens var. nnttalliana. The range of the species

is from Illinois to the Northwest Territory, British Colum-

bia, Nebraska, and Texas. Iowa is near the eastern border

of its range.

Dr. C. C. Parry in his catalogue of plants of Wisconsin

and Minnesota published in Owen's report gives the follow-

ing interesting note concerning this species: "Pulsatilla

patens, (Mill.) May 15. In fruit. Galena, 111. This char-

acteristic and handsome plant occurs abundantly to the

north and west [Probably referring to Iowa] of the locality

specified, preferring high prairies and gravelly ridges,

which, in early spring, it adorns with its elegant blue flow-

ers, or later, with its no less beautiful plumed fruit. It

posesses the acrid properties, and probably equal medicinal

qualities, with a closely allied European species. It is said

by the Indians frequently to occasion sores on the lips of

children, attracted by their showy blossoms. It may farther

be mentioned as an interesting fact in connection with its

geographical range, that the same plant is found in New
Mexico, specimens from that locality having been shown

me by Dr. Englemann, of St. Louis."

The specimens before us were collected in Winneshiek,
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Allamakee, Emmet, and Shelby counties. The State Uni-

versity herbarium has specimens from Delaware, Hardin,

Calhoun, and Lyon counties. We have seen a specimen

from Crawford county. Prof. Bessey reports the species

from Fayette and Floyd counties; Prof. Hitchcock from

Story county; and Prof. Pammel from Woodbury county.

This restricts the species in our state to the northern half,

reaching its southern limit on the western border.

Bessey, Contr. to the Flora of Iowa in Fourth Report Iowa Agr. Col.,

p. 90, 1872; Arthur, Contr. to tha Flora of Iowa, p. 5, 1876; Flora of

Floyd county in History of Floyd county, p. 310; Bull. Iowa Agr. Col.,

Nov. 1884, p. 157; Hitchcock, Trans. St. Louis Acad, of Science, vol.

5, p. 482; Pammel, Proc. Iowa Acad, of Sciences, vol. 3, p. Ill; Fink,

Proc. Iowa Acad, of Sciences, p. 4, 83; Fitzpatrick, Proc. Iowa Acad,

of Sciences, vol. 5, p. 107 and p. 134; Manual of the Flowering Plants of

Iowa, p. 2; Shimek, Flora of Eyon county in Iowa Geol. Survey, vol.

10, p. 170.

Clematis virginiana L. Amoen. Acad., vol. 4, p.

275. 1759. Virgin's Bower.

A rather long, trailing vine, with opposite trifoliolate

leaves, and small, white, polygamo-dioecious, cymose-

paniculate flowers. Sepals 4. Petals wanting. Stamens

many. Achenes many, in a globular head, with long,

persistent, plumose styles.

The Virgin's Bower is rather common in low grounds in

thickets or along fenceways, flowering from July until

September. Our specimens are from Winneshiek, Alla-

makee, Fayette, Muscatine, Johnson, Appanoose, Decatur,

Ringgold, Page, Fremont, and Dickinson counties. We
have observed the species in Scott, Des Moines, and Union

counties. The State University herbarium has specimens

from Delaware, Jones, Lee, Story, Cerro Gordo, and Lyon
counties. Prof. Bessey reports the species from Floyd

county; Prof. Pammel from Woodbury county; and Mr.

Mills by letter from Henry county. This shows that the

distribution of this species is general throughout the state.
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Bessey, Contr. to the Flora of Iowa in Fourth Rep. Iowa Agr. Col., p.

90, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Nag-el and
Haupt, Proc. Davenport Acad, of Nat. Sciences, vol. 1, p. 153; Hitch-

cock, Trans. St. Louis Acad, of Sciences, vol. 5, p. 482; Pammel, Proc.

Iowa Acad, of Sciences, vol. 3, p. Ill; Fink, Proc. Iowa Acad, of

Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5,

p. 107 and p. 134; vol. 6, p. 176; Manual of the Flowering- Plants of Iowa,

p. 1; Halsted, Bull. Iowa Agr. Col., Nov. 1886, p. 52; Barnes, Reppert,

and Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 200;

Shimek, Flora of Lyon county in vol. 10, Iowa Geological Survey, p.

175; Reppert, Iowa Geol Sur., vol. 9, p. 381.

Clematis simsii Sweet, Hort. Brit., vol. 1, p. 1.

A rather high climbing vine, with opposite, pinnate

leaves, terminating in tendrils, and large purplish, solitary-

flowers. Leaflets 3-7, ovate, entire, lobed or trifoliolate,

thick, reticulated, more or less mucronate. Calyx cam-

panulate, pubescent, less than an inch in length; sepals

thin, tips recurved. Acheneswith filiform, persistent, silky

but not plumose styles. Clematis pitchcri T. & G., Fl.

N. A., vol. 1, p. 10, 1838. C/emat/s cordata Sims, Bot.

Mag. pi. 1816, 1816. Not Pursh, 1814.

This species is frequent in thickets, flowering from June

until August. Our specimens are from Muscatine, John-

son, Appanoose, Decatur, Pottawattamie, and Shelby coun-

ties. We have observed the species in Union and Fremont

counties. The State University herbarium has specimens

from Louisa, Henry, Lee, and Story counties. Messrs.

Nagel and Haupt report the species from Scott county.

Our present information indicates that within our limits

this species is restricted to the southern portion of the

state. Britton and Brown give the range as southern In-

diana to Missouri and Texas which indicates a range south

of Iowa, a mistake however. A form with cream colored

flowers occurs at Moscow, Muscatine county.

Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Nagel and Haupt,

Proc. Davenport Acad, of Nat. Sciences, vol. 1, p. 153; Shimek, Bui.

Lab. Nat. Hist., S. U. I., vol. 3, p. 199; Fitzpatrick, Proc. Iowa Acad,

of Sciences, vol. 5, p. 134; vol. 6; p. 177; Manual of the Flowering Plants

of Iowa, p. 1; Barnes, Reppert and Miller, Proc. Davenport Acad, of

Nat. Sciences, vol. 8, p. 200.
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Clematis viorna L. Sp. PL p. 543. 1753. Leather-

flower.

This species was reported as belonging to the flora of

Iowa by Dr. C. C. Parry in Owen's Rep. Geol. Snr. Wis.,

Iowa, and Minn., p. 608, 1852, and by Prof. Bessey in his

contributions to the Flora of Iowa in Fourth Report of

Agricultural College, p. 90, 1872. He gives Polk and Story

counties as localities. Prof. Hitchcock does not list this

species in his catalogue of Anthophyta and Pteridophyta

of Ames, published 18 years later. Prof. Bessey does not

list Clematis simsii Sweet. (C'. pitcheri T . & G.). Prof.

Arthur in his contributions to the Flora of Iowa, p. 5, 1876,

reports C. viorna L,., C. simsii Sweet (C. pitcheri T. &
G.), and C. virginiana L. Clematis viorna L,. very much
resembles C. simsii Sweet except that the persistent styles

are plumose throughout in the latter species.

We have seen no reliable specimens from Iowa. The
so-called specimens which have fallen into our hands are

Clematis simsii Sweet. The range of the species as

given by Britton and Brown is southern Pennsylvania to

Ohio and West Virginia, south to Georgia and Tennessee,

a range much east of our limits. In all probability the

species does not belong to our flora; specimens which

have been referred here belong to the species Clematis

simsii Sweet.

Atragene Americana Stms, Bot. Mag. PI. 887.1806.

A perennial, trailing or twining vine, with opposite,

petioled, trifoliolate leaves, and large, solitary, axillary flow-

ers; leaflets ovate, acute, entire or toothed, somewhat cor-

date; sepals, large, purplish blue; petals small, spatulate;

stamens many; styles persistent, plumose. Clematis

vcrticillaris DC. Syst. Nat., vol. 1, p. 166, 1818.

The only Iowa specimen we have of this species was sent

by Herbert Goddard of Decorah, Winneshiek county, Iowa.

It bears the label "E. W. D. Holway, col., 5-27-'93.'>

V—2 3
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Mr. Goddard writes, July 7, 1899, "This specimen was

found by Mr. Holwayand Mr. H. E. Case growing on the

top of a bluff in open woods or thin brush, far from any

house, and one mile northwest of Decorah, the other side

of the river and three-quarters to one mile from the river.

Mr. Holway says that it had every appearance of being

native. No more than one specimen has ever been found."

We have no doubt of the identity of the specimen

as it agrees with the description and compares well with

specimens received from the northeastern portion of the

United States. The species is commonly known as Purple

Virgin's Bower.

Prof. Macbride informs us that many years ago he col-

lected this species in Delaware county and that at that time

it was of not infrequent occurrence. No specimens were

preserved and the species has since disappeared.

Fitzpatrick, Manual of the Flowering Plants of Iowa, p. 139.

Myosurus minimus L. Sp. PL, p. 284. 1753. Mouse-

tail.

A small annual herb, 1-6 inches high, glabrous. Leaves

linear, basal, tufted, entire. Scapes 1-flowered. Sepals

5, spurred. Petals small, narrow. Stamens usually many.

Pistils numerous. Achenes numerous, on an elongated

receptacle, glabrous, apiculate. Myosurus shortii Raf. Am.
Journ. Sci., vol. 1, p. 379, 1819. Myosurus minimus var.

shortii Hath., Engler's Bot. Jahrb., vol. 16, p. 284, 1893.

We have only two sheets of this species from Iowa. They
were sent by Mr. Reppert of Muscatine county. The first

sheet bears the following note: "Moist grounds in places

along Cedar river, Moscow, Salisbury bridge, May 8th,

1894." The second sheet bears the legend "Wet or

damp places along Cedar river and Muscatine slough, not

common; Muscatine county, Cedar river region, May,

1895." In the State University herbarium is a specimen

contributed by Mr. Reppert with the following note:
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''Sandy bottom lands of Cedar river, Salisbury bridge re-

gion, Lake township, and at Moscow lake, Moscow where

it grows with Anemone caroliniana Walt. The Anemone
occupying slight ridges while the Myosurus grows in the

shallow depressions where the soil is more damp or wet at

times, May 8th, 1894. No. 762. Muscatine county.

These specimens from Moscow."

The species is credited to Scott county by Prof. Arthur

in his Contributions to the Flora of Iowa, p. 5, 1876; also

by Barnes, Reppert and Miller in their Flora of Scott and

Muscatine counties.

The range of this species is from southern Ontario to

Illinois, Kentucky and Florida. It is said to occur on the

Pacific coast and in central Europe.

Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Fitzpatrick, Manual

of the Flowering Plants of Iowa, p. 5; Barnes, Reppert and Miller,

Proc. Davenport Acad. Nat. Sciences, vol. 8, p. 200.

RANUNCULUS L. Sp. PL, p. 548. 1753.

Annual or perennial herbs, with alternate, simple, entire,

lobed, divided or dissected leaves, and white or yellow, soli-

tary or sometimes corymbed flowers. Sepals 5, deciduous.

Petals 5, rarely more or less, sometimes minute, with a

nectariferous pit or scale at the base inside. Achenes

many, usually flattened, pointed, capitate or spicate.

* Aquatic.

Ranunculus delphinifolius Torr. Eaton, Man. Ed.

2, p. 395. 1818. Yellow Water Crowfoot.

Stem floating or immersed, sometimes emersed; leaves

repeatedly 3-forked, the ultimate divisions long, capillary;

out of water the leaves are often reniform, lobed or toothed

or else the divisions are shorter and linear; petals 5-8,

bright yellow; achenes callous-margined, with a straight

beak which is one-half their length or more. Ranunculus

multifidus Pursh, Fl. Am. Sept., p. 736, 1814, a name pre-

occupied by Forskal in 1775 for an Arabian species.
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Ranunculus lacustris Beck and Tracy, N. Y. Med. and

Phys. Jonrn. 2, 112, 1823.

This species is to be found in ponds and slow streams

from May until June. It is sometimes common locally, but

generally throughout the state it is very infrequent. Speci-

mens before us are from Muscatine, Emmet, Dickinson,

and Decatur counties. The State University herbarium

has in addition specimens from Johnson, Hardin, and Story

counties. Messrs. Nagel and Haupt report the species from

Scott county; Prof. Fink from Fayette county; Prof. Bessey

from Warren county; and Prof. Pammel from Hamilton

and Lyon counties.

Forms of this species growing out of the water closely

resemble Ranunculus pursliii Richards, which is distin-

guished by the marginless achenes and different habitat.

Prof. Arthur sends a specimen from Dickinson county

labeled Ranunculus pursliii Richards, but as the achenes

are more or less margined we have referred the specimen

to Ranunculus dclphinifolius Torr. Mud-flat forms of

the species constitute variety terrestris Gray, the flowers

and fruit being twice or thrice smaller, the leaves being

reniform and coarsely dissected.

Bessey, Contr. to the Flora of Iowa in Fourth Report of the Iowa
Agr. Col., p. 91, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876J

Nag-el and Haupt, Proc. Davenport Acad, of Nat. Sciences, vol. 1, p.

154; Halsted, Bull. Iowa Agr. Col., Nov. 1886, p. SO; Hitchcock, Trans.

St. Louis Acad, of Science, vol. 5, p. 483; Pammel, Proc. Iowa Acad, of

Sciences, vol. 3, p. Ill; Plant World, vol. 2, p. 44; Fink, Proc. Iowa
Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of Sci-

ences, vol. 6, p. 177; Manual of the Flowering Plants of Iowa, p. 3;

Shimek, Bull. Lab. Nat. History, S. U. I., vol. 3, p. 199; Barnes, Rep-

pert and Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 201;

MacMillan, Met. Minn. Valley, p. 247.

** Planis of szvamps or muddy shores; leaves narrow and
usually entire.

Ranunculus reptans L. Sp. PI. 549. 1753. Creep-

ing Spearwort.

A shore-plant, trailing or reclining, glabrous or pubes-
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cent, the branches and peduncles ascending; the leaves

linear, lanceolate, or spatulate, usually entire; flowers yel-

low, solitary, petals much exceeding the sepals; achenes

flattish, with a minute sharp beak. Ranunadus filiformis

Mx. Fl. Bor. Am. 1, 320,1803; Ranunculus flammulavax.
reptans E. Meyer, PI. Lab. 96, 1830.

This species is included on the authority of Prof. Pam-
mel as we have not seen an Iowa specimen. He says the

species occurs at Webster City in moist, sandy soil near

artesian wells, close to the Des Moines river. By letter,

Prof. Pammel also informs us that the species occurs at

Ames, Story City, and in Kossuth county.

Pammel, Proc. Iowa Acad, of Sciences, 1890-1891, vol. 1, part 2, p. 89;

MacMillan, Met. Minn. Valley, p. 246.

*** Plants terrestrial, frequently grozving in wet or miiddy

places.

t Basal leaves or some of them crenate.

Ranunculus pedatifidus J. E. Smith in Rees

Cyclop. No. 72. 1813-16.

A small hairy or glabrous plant, from 4-10 inches high;

flowers small, pale yellow; root-leaves pedately cleft, stem

leaves with narrow oblanceolate divisions ; heads of fruit

oblong; achenes oval, frequently hairy, tipped with a short

beak. Ranunculus affniis R. Br. in Parry's Voy. App.

265. 1823.

We have seen no specimen of this species collected in

Iowa. We include it only on the authority of Gray's Man-

ual. Britton and Brown give the range of this species

—

"Labrador and Quebec to Alaska, south in the Rocky
Mountains to Arizona," which indicates a range north of

our limits. Gray's Manual gives; "Minn., Iowa, north and

west ward."

Gray's Manual, 6th ed., p. 42; Fitzpatrick, Manual of the Flowering

Plants of Iowa, p. 5.
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Ranunculus ovalis Raf. Proc. Dec. 36. 1814.

Prairie Crowfoot.

Stem 4-16 inches high, hairy, somewhat branched; root-

leaves roundish to rhombic-ovate, toothed or crenate, others

3-5-lobed or 3-5-parted, the upper sessile or nearly so;

petals large, deep yellow; head of fruit spherical; achenes

oval or orbicular, minutely beaked. Ranunculus rhom-

boideus Goldie, Edinb. Phil. Journ., vol. 6, p. 329. 1822.

A vernal species of the fields and prairies, ranging from

Labrador and Ontario to the Northwest Territory7
, Illinois

and Wisconsin, and coming within our limits only in the

northern portion. Our specimens were collected in Winne-

shiek, Fayette, and Emmet counties. The State Univer-

sity herbarium has specimens from Calhoun and Lyon
counties, and Prof. Bessey has reported the species from

Floyd county.

Bessey, Contr. to the Flora of Iowa in Fourth Report of Iowa Agr.

Col., p. 91, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Flora of

Floyd county in History of Floyd county, p. 310; Fink, Proc. Iowa
Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of

Sciences, vol. 5, p. 108; Manual of the Flowering- Plants of Iowa, p. 5;

Rigg, Notes on the Flora of Calhoun county, Iowa, p. 9; Shimek, Flora

of Lyon county in Iowa Geol. Sur., vol. 10, p. 170.

Ranunculus abortivus L. Sp. PL, p. 551. 1753.

Small-flowered Crowfoot.

Biennial, glabrous or nearly so, 6-20 inches high,

branched, conspicuous by having the primary root-leaves

round, heart-shaped, or kidney-shaped, obscurely crenate

and long-petioled, other leaves 3-5-lobed or 3-5-parted and

variously toothed, petioled or nearly sessile; flowers small,

inconspicuous, pale yellow; petals shorter than the reflexed

sepals.

This species is common throughout the state in moist

soil in fields and woods. The flowers appear during the

months of April, May, and June. Our collection contains

specimens from Winneshiek, Fayette, Muscatine, John-

son, Decatur, Shelby, and Emmet counties. We have ob-
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served the species in Allamakee and Page counties. The

State University herbarium contains in addition specimens

from Scott, Lee, Henry, Story, Mahaska, Pottawattamie,

and Lyon counties. Prof. Pammel reports the species

from Woodbury and Hamilton counties; Prof. Bessey from

Poweshiek and Warren counties; and J. B. Rigg from Calhoun

county.

Bessey, Contr. to the Flora of Iowa, in Fourth Report Iowa Agr. Col.

p. 91, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Hitchcock,

Trans. St. Iyouis Acad, of Science, vol. 5, p. 483; Nag-el and Haupt, Proc.

Davenport Acad. Nat. Sciences, vol. 1. p. 154; Pammel, Proc. Iowa Acad,

of Sciences, vol. 3, p. Ill; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p.

83; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5, p. 108 and p. 135;

Manual of the Flowering plants of Iowa p, 4; Rigg, Notes of the Flora

of Calhoun county, Iowa, p. 9; Halsted, Bull. Iowa Agr. Col., Nov. 1886,

p. 6, and Bull. 1888, p. 36; Barnes, Reppert and Miller, Proc. Daven-

port Acad, of Nat. Sciences, vol. 8, p. 201; Shimek, Flora of L,yon county

in vol. 10, Iowa Geol. Sur., p. 176.

ft Leaves all lobed or divided

.

% Plant glabrous
;
flowers small.

Ranunculus sceleratus L. Sp. PI., p. 551. 1753.

Annual; stem 6-20 inches high, glabrous, thick, hollow,

with acrid juice; root-leaves of 3-5 rounded lobes, others

3 -parted, cut and toothed, the upper nearly sessile, deeply

lobed or divided; lobes oblong or linear, obtuse, entire or

toothed, petals about as long as the sepals, pale yellow;

head of fruit oblong or cylindric, achenes mucronulate.

This species occurs in wet ditches, flowering from June

until August, and is infrequent or rare within our limits.

There is a specimen in the State University herbarium

collected by G. B. Rigg in Calhoun county. Mr. Cratty

by letter reports the species common in Emmet county.

Messrs. Nagel and Haupt report the species from Scott

county; and Prof. Bessey from Story county.

Bessey, Contr. to the Flora of Iowa, in Fourth Rep. Iowa Agr. Col.,

p. 91; Arthur, Contr. to the Flora of Iowa, p. 5; Nagel and Haupt, Proc.

Davenport Acad, of Nat. Sciences, vol. 1, p. 154; Rigg, Notes on the

Flora of Calhoun county, la., p. 10.
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XX Plants more or less pubescent

.

§ Beak of the achenc strongly hooked.

Ranunculus recurvatus Poir. in Lam. Encycl. 6:

125. 1804. Hooked Crowfoot.

Stem 8-20 inches high, hirsute; leaves all similar, long-

petioled, broadly reniform, deeply 3-cleft, the divisions

cuneate, toothed and lobed beyond the middle; flowers

small, on long peduncles; calyx reflexed; petals shorter;

achenes compressed, tipped by a recurved beak which is

half their length.

This species ranges from Nova Scotia to Manitoba, south

to Florida and Missouri. In Iowa it is known to occur

only in three counties situated on or near the eastern bor-

der. It occurs rather infrequently in woods, flowering in

May and June. Specimens before us are from Winneshiek,

Muscatine, and Johnson counties. Prof. Arthur and

Messrs. Nagel and Haupt report the species from Scott

county which report is confirmed by Messrs. Barnes, Rep-

pert and Miller.

Arthur, Cotitr. to the Flora of Iowa, p. 5, 1872; Nag-el and Haupt,
Proc. Davenport Acad, of Nat. Sciences, vol. 1, p. 154; Fitzpatrick,

Proc. Iowa Acad, of Sciences, vol. 5, p. 135; Manual of the Flowering-

Plants of Iowa, p. 4; Shimek, Bull. Lab. Nat. Hist., vol. 3, p. 200;

Barnes, Reppert and Miller, Proc. Davenport Acad, of Nat. Sciences,

vol. 8, p. 201.

§§ Beak of the aehen e short.

(a) Introduced erect plants, in fields.

Ranunculus acris L. Sp. PL, p. 554. 1753. Tall

Crowfoot or Meadow Buttercup.

Stem 2-3 feet high, hairy; leaves of 3 sessile divisions,

the basal 3-7-divided, the divisions 3-cleft or 3-parted, the

segments cut into narrow or linear lobes; petals obovate,

2-3 times longer than the calyx ; head of fruit globose

;

achenes compressed; short-beaked.

This species occurs infrequently in fields and waste places,
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flowering from May until September. We have seen one

specimen collected in Page county and another in the State

University herbarium from Jones county. Prof. Hitch-

cock reports the species from Story county and Mr. Mills

by letter from Henry county. The species is scarcely if at

all persistent.

Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Hitchcock, Trans. St.

Louis Acad, of Science, vol. 5, p. 483; Pammel, Proc. Iowa Acad, of

Sciences, vol. 4, p. Ill; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol.

5, p. 135; Manual of the Flowering- Plants of Iowa, p. 4; Halsted, Bull.

Iowa Agr. Col. 1888, p. 36.

Ranunculus bulbosus L. Sp. PI., p. 554. 1753.

Bulbous Buttercup or Bulbous Crowfoot.

Stem about one foot high, from a bulbous base; radical

leaves 3-divided, lateral divisions sessile, the terminal

stalked and 3-parted, all more or less cleft and 3-toothed;

calyx reflexed; petals much longer; head of fruit globose;

achenes compressed, short-b'eaked.

We have seen no Iowa specimen of this species. Prof.

Bessey reports it from Indianola, Warren county; Prof.

x\rthur lists it in his Flora; and Prof. Halsted includes it in

his list of Iowa weeds. If it belongs to the Iowa Flora it

is an introduced weed and apparently very rare.

Bessey, Contr. to the Flora of Iowa in Fourth Rep. Iowa Agr. Col.,

p. 91; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Halsted, Bull.

Iowa Agr. Col., 1888, p. 36; Fitzpatrick, Manual of the Flowering Plants

of Iowa, p. 4.

(b) Erect or ascending plants of moist soil

.

Ranunculus pennsylvanicus L. f. Suppl., p. 272.

1781. Bristly Buttercup.

Annual; Stem 1-2 feet high, branching, bristly hairy;

leaves ternately compound-, divisions frequently 3-cleft, the

lobes lanceolate, cuneate, cut or toothed; flowers small

;

calyx reflexed
;

petals not longer than the sepals ; head of

fruit oblong, achenes tipped by a sharp beak one-third

their length.

This species is infrequently found in wet soil, blooming
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during the months of June, July, and August. Our speci-

mens are from Winneshiek, Allamakee, Muscatine, and

Linn counties. Additional specimens in the State Univer-

sity herbarium are from Henry, Winnebago, Cerro Gordo,

Hancock, Dickinson, Emmet and Woodbury counties.

Prof. Bessey reports the species from Des Moines county

and Prof. Hitchcock from Story county. Prof. Fink says

the species probably occurs in Fayette county.

Bessey, Contr. to the Flora of Iowa in Fourth Rep. Iowa Agr. Col.,

p. 91, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Hitchcock,

Trans. St. Louis Acad, of Science, vol. 5, p. 483; Fink, Proc. Iowa

Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of

Sciences, vol. 5, p. 108; Manual of the Flowering Plants of Iowa, p. 4;

Barnes, Reppert and Miller, Proc. Davenport Acad, of Nat. Sciences,

vol. 8, p. 201.

Ranunculus macounii Britton, Trans. N. Y. Acad.

vSci. 12:3. 1892.

This species much resembles Ranunculus pennsylvanicus

L. f. and in some respects R. septentrionalis Poir. Annual

or biennial; ascending or declined, hairy or somewhat his-

pid; stems 1-2 feet long, rarely rooting; leaves 3-divided,

leaflets petiolulate, ovate or broadly oblong, cuneate,

mostly 3-parted or 3-cleft, or variously lobed or cleft, some-

what toothed; head of fruit oblong, achenes smooth, the

sharp straight beak about one-fourth their length. Ran-

unculus liispidus Hook. Fl. Bor. Am., vol. 1, p. 19, 1829;

not R. hispidus Mx. Fl. Bor. Am., vol. 1, p. 321, 1803.

The Iowa forms of this species are not well understood.

All the material which has fallen into our hands is in the

flowering stage. Prof. Fink who first reported the species

from Iowa sends us a specimen from Fayette county.

While we have referred it here we are by no means sure

that our reference is correct. Specimens from Henry, Em-
met and Pottawattamie counties which we have examined

may belong here. Britton and Brown directly refer this

species to Iowa and remark that their description probably

includes two or more species. While this uncertainty ex-
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ists in regard to the true conception of the species but little

can be done with our material.

Fink, Proc. Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Manual
of the Flowering- Plants of Iowa, p. 4; Britton and Brown, Illust. Flora,

vol. 2, p. 80; Davis, Minn. Bot. Studies. 2nd Series, p. 469.

(c) Ascending or creeping by stolons.

Ranunculus repens L. Sp. PI. p. 554. 1753.

Habit and foliage closely resembling Ranunculus septen-

trionalis Poir., more or less hairy, spreading by runners

and forming patches ; leaves often blotched ; achenes mar-

gined, the beak stout, short, and slightly bent.

The only genuine specimens of this species we have

seen are from Muscatine and Johnson counties. Messrs.

Nagel and Haupt reported the species from Scott county

which report is confirmed by Messrs. Barnes, Reppert and

Miller. Prof. Bessey reports the species from Poweshiek,

Warren and Story counties. Prof. Hitchcock does not

include this species in his Catalogue of the plants of

Ames, Story county. It seems entirely probable that the

species considered by Prof. Bessey was Ranunculus septen-

trionalis Poir. which species is R. repens of Gray's Man-
ual, 5th edition, the current edition at the time of the

publication of Prof. Bessey 's article. The same in part

may be said in regard to Messrs. Nagel and Haupt's report

of the species from Scott county. The species blooms in

low grounds from May until July, and is apparently infre-

quent.

Bessey, Contr. to the Flora of Iowa in Fourth Report of Iowa Agr.

Col., p. 91: Arthur, Contr. to the Flora of Iowa, p. 5; Nagel and Haupt,
Proc. Davenport Acad, of Nat. Sciences, vol. 1, p. 154; Shimek, Bull.

Eab. Nat. Hist., S. U. I., vol., 3, p. 200; Fitzpatrick, Proc. Iowa Acad-

of Sciences, vol. 5, p. 135; Manual of the Flowering Plants of Iowa, p.

4; Barnes, Reppert and Miller, Proc. Davenport Acad, of Nat. Sciences,

vol. 8, p. 201; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p. 83, says it

probably occurs in Fayette county; MacMillan, Met. Minn. Valley, p.

242.
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§§§ Beak of the achene long and slender.

(a) Roots fibrous.

Ranunculus septentrionaeis Poir. Lam. EncycL,

vol. 6, p. 125. 1804.

Low, 6-20 inches high, pubescent, erect or in wet places

mostly procumbent and forming runners; roots many, fib-

rous; leaves petioled, 3-divided; the divisions usually all

stalked, 3-cleft or 3-divided, the segments toothed or cut;

achenes margined, tipped by a sword-shaped style of about

their length.

A common species, found in moist soil in all parts of the

state, blooming in April and May. This species is consid-

ered one of our common weeds, though with us it is a harm-

less one, having no obnoxious spines or fruit and occupies

ground for the most part in neglect or unfit for cultivation,

spreads slowly and easily succumbs to proper cultivation.

Our specimens are from Muscatine, Johnson, Decatur,

Shelby, and Emmet counties. We have observed the

species in Winneshiek county. Additional specimens in the

State University herbarium are from Henry, Lee, Mahaska,

Calhoun, and Pottawattamie counties. Prof. Hitchcock

reports it from Story county; Prof. Pammel from Cherokee

county; Prof. Fink from Fayette county; and Messrs.

Barnes, Reppert and Miller from Scott county. The early

articles on the Iowa Flora do not include this species. It

was formerly included with Ranunculus rcpens L.

Hitchcock, Trans. St. Louis Acad, of Sciences, vol. 5. p. 483. Pammel,
Proc. Iowa Acad, of Sciences, vol. 3, p. Ill; Fink, Proc. Iowa Acad, of

Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5,

pp. 108 and 135; Manual of the Flowering Plants of Iowa, p. 4; Shimek,

Bull. Lab. Nat. Hist., S. U. I., vol. 4, p. 200; Barnes, Reppert and Mil-

ler, Proc. Davenport Acad, of Nat. Sciences, vol. 8,201; Rigg, Notes on

the Flora of Calhoun county, p. 10.

(b) Roots thickened.

Ranunculus fascicuearis Muhl. Cat. 54. 1813.

Plant pubescent, low, 3-10 inches high, fibrous roots
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thickened; leaves 3-5-divided, divisions lobed and cleft,

the ultimate segments oblong or linear
;

petals 5-7, spatu-

late-oblong; achenes flat, beaked by a subulate style.

This species occurs on the prairies and on the wooded

hillsides, flowering in early April and continuing until late

in May. In the eastern portion of the state it is generally

common. Our specimens are from Fayette, Muscatine,

and Johnson counties. We have observed the species in

Winneshiek and Scott counties. Additional specimens in

the State University herbarium are from Henry, Mahaska,

Polk, and Pottawattamie counties. Prof. Bessey reports

the species from Warren and Des Moines counties.

Bessey, Contr. to the Flora of Iowa in Fourth Report of Iowa Agr.

Col., p. 91, 1872; Arthur, Contr. to the Flora of Iowa, p. 5; Nagel and
Haupt, Proc. Davenport Acad, of Nat. Sciences, vol. 1, p. 154; Fink,

Proc. Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa
Acad, of Sciences, vol. 5, pp. 108 and 135; Manual of the Flowering-

Plants of Iowa, p. 3; Barnes, Reppert and Miller, Proc. Davenport
Acad, of Nat. Sciences, vol. 8, p. 201.

BATRACHIUM .S. F. Gray, Nat. Arr. Brit. PI.

2: 720. 1821.

Our species are perennial, aquatic herbs, with alternate,

dissected leaves, and solitary, white flowers, which are borne

on peduncles opposite the leaves. Sepals and petals 5.

Stamens several or many. Achenes oblique, compressed,

not margined, nearly or quite beakless, transversely wrinkled.

An assemblage of plants distinguished from Ranuncuhis

by their white flowers and transversely wrinkled achenes.

Batrachium trichophyllum (Chaix) Bossch. Water

Crowfoot.

Stem about one foot high; leaves 1-2 inches long, peti-

oled, flaccid, divided into capillary divisions, collapsing

when withdrawn from the water; petals ovate, twice as

long as the calyx, white; head of fruit small, globose;

achenes apiculate. Ranuncuhis trichophyllus Chaix in

Vill. Hist. PI. Dauph., vol. 1, p. 335, 1786; Batrachium
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trichophyi7'urn Bossch, Prodr. Fl. Bat. 5, 1850; Ranuncu-

lus aqiiatilis var. trichophyllus A. Gray, Man. Ed. 5; p.

40, 1867; Ranunculus aqiiatilis var. caespitosiis DC. Prodr.,

vol. 1, p. 26, 1824.

Our species grows in the soft mud in shallow water and

is wholly immersed except the flower which is borne on a

stout peduncle and spreads its floral envelops just above

the surface of the water. The time of blooming is during

the months of June, July, and August. Owing to the dry

years and the constant drainage of the ponds this species is

rapidly diminishing but may yet be found rather frequently

in favorable locations. A pond of still water with this spe-

cies in full bloom presents a pleasing picture.

Specimens before us are from Winneshiek, Fayette, and

Muscatine counties. The State University herbarium has

in addition specimens from Delaware county and other

localities. Profs. Bessey and Pammel report the species

from Hamilton county; and Messrs. Barnes, Reppert and

Miller from Scott county.

Bessey, Contr. to the Flora of Iowa in Fourth Report of Iowa Agr.

Col., p. 91, 1872; Arthur Contr. to the Flora of Iowa, p. 5, 1876; Fink,

Proc. Iowa Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa
Acad, of Sciences, vol. 5. p. 108; Manual of the Flowering Plants of

Iowa, p. 3; Pammel, The Plant World, vol. 2, p. 44; Barnes, Reppert
and Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 201.

Batrachium divaricatum {Schrank) Wimm. Stiff

White Water Crowfoot.

Similar to the preceding, but leaves one inch long or

less, sessile or nearly so, rigid, not collapsing; stipules con-

spicuous. Ranunculus divaricatus Schrank, Baier. FL,
vol. 2, p. 104, 1789; Ranunculus circinatus Sibth., J. E.

Smith, Fl. Brit., vol. 2, p. 596, 1800; Ranunculus aqiia-

tilis var. divaricatus A. Gray, Man. Ed. 2, p. 7, 1856.

This species is found in similar situations and during the

same months as the preceding. It ranges quite extensively

over the United States, being found in New England, New
Jersey, Pennsylvania, Ontario, westward to the Pacific
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coast, and in the Rocky Mountains extending southward

to Arizona. It is also found in Europe. The flowers and

fruits of these two species apparently present no constant

differences ; they are to be distinguished only by their

leaves.

Our specimens are from Emmet, Johnson, and Musca-

tine counties. Prof. Fink reports the species from Fayette

county.

Prof. Arthur in his Flora of Iowa, p. 37, Appendix, has

the following note concerning this species: "Ranuncu-
lus aquatiljs L. var. stagnatilis DC. (R. divaricatus

of Gray's Manual.)

" 'Frequent forms occur connecting this variety with

the last. It can hardly be R. divaricatus Schrank, as

European and Asiatic specimens of that species show a

well-defined lamina to the segments of the leaves, while in

American specimens they are always filiform.' Watson^

s

Rep. in King''s Exp."

Arthur, Contr. to the Flora of Iowa, pp. 5 and 37; Fink, Proc. Iowa

Acad, of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of

Sciences, vol. 5, p. 135; Manual of the Flowering Plants of Iowa, p. 3;

Barnes, Reppert and Miller, Proc. Davenport Acad, of Nat. Sciences,

vol. 8, p. 201; MacMillan, Met. Minn. Valley, p. 248.

OXYGRAPHIS Bunge, Verz. Suppl. Fl. Alt. 46. 1836.

Oxygraphis cymbalaria (Pursh) Prantl . Seaside

Crowfoot.

Perennial, low, smooth, spreading by long, rooting run-

ners ; leaves clustered at the roots and on the joints of the

runners, long-petioled, cordate or kidney-shaped, crenate;

scapes 1-several-flowered, sometimes leaf-bearing toward

the base
;

petals 5 or sometimes as many as 8 or even 12

;

each with a small nectar pit near the base ; stamens and

pistils many; head of fruit oval or oblong; achenes com-

pressed, longitudinally striate. Ranunculus cymbalaria

Pursh, Fl. Am. Sept., p. 392, 1814; Oxygraphis cymba-
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/aria Prantl, in Engl. & Prantl, Nat. Pfl. Fam. 3; Abt. 2,

63, 1891.

A species closely resembling those of the genus Ranun-
culus but distinguished by the longitudinally striated

achenes. The habitat is wet prairies and sandy shores, the

flowers appearing in June, July, and August. The range

of this species is from Labrador to New Jersey west along

the St. Lawrence river and Great Lakes to Minnesota and

Northwest Territory. Within our limits this species ap-

pears to be confined to the northwest. Our specimens are

from Dickinson, Emmet, and Lyon counties. Prof. Bes-

sey reports the species from Story county and Prof. Pam-

mel from Lyon county. The University herbarium con-

tains in addition, specimens from several other northern

counties.

Bessey, Contr. to the Flora of Iowa in Fourth Report of Iowa Agr.

Col., p. 91, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Hitch-

cock, Trans. St. Louis Acad, of Sciences, vol. 5, p. 483; Pammel, Proc.

Iowa Acad, of Sciences, vol. 3, p. Ill; Fitzpatrick, Manual of the Flow-

ering Plants of Iowa, p, 5.

THALICTRUM L. Sp. PL 545. 1753.

Thalictrum dioicum L. Sp. PI., p. 545. 1753.

Early Meadow-Rue

.

Perennial, stem 1-2 feet high, glabrous; leaves alternate,

3-4-ternate, petioled; leaflets drooping, 3-9-lobed, rounded,

thin, pale beneath, stalked; flowers dioecious, purplish or

greenish, in an elongated panicle which is laterally corym-

bose or umbellate ; sepals 4 or 5 ;
petals none ; stamens

many, exserted, filaments shorter than the anthers; stigma

elongated; achenes ovoid, sessile or minutely stipitate,

deeply grooved, much longer than the style.

This species is frequent in upland woods and meadows,

flowering in April and May. Within our limits it seems to

be found mostly in the northern half of the state though it is

found in Missouri and Alabama to the southward, and ex-

tends eastward to Labrador and northwestward to the Sas-

katchewan.

The only specimens in our herbarium were collected in
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Winneshiek county. We have observed it in Allamakee,

Clayton, and Scott counties. The State University herbarium

has additional specimens from Des Moines, Webster, Dallas,

Dickinson, and Cerro Gordo counties. Prof. Bessey re-

ports the species from Story and Fayette counties. The
former locality is confirmed by Prof. Hitchcock and the

latter by Prof. Fink. The species is reported from Scott

county by Messrs. Barnes, Reppert and Miller.

Arthur, Contr. to the Flora of Iowa, p. 5, 1876; Bessey, Contr. to the

Flora of Iowa in Fourth Report Iowa Agr. Coll., p. 90, 1872; Hitchcock,

Proc. St. Iyouis Acad, of Science, vol. 5, p, 482; Fink, Proc. Iowa Acad,

of Sciences, vol. 4, p. 83; Fitzpatrick, Proc. Iowa Acad, of Sciences,

vol. 5, p. 108; Manual of the Flowering- Plants of Iowa, p. 3; Halsted,

Bull. Iowa Agr. Coll., Nov. 1886, p. 48; 1888, p. 36; Barnes, Reppert and
Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 200.

Thaeictrum purpurascens L. Sp. PL, p. 546. 1753.

Perennial, stem 2-6 feet high, branching above, fre-

quently purplish, pubescent or glabrous; leaves 3-4-ter-

nate, the cauline nearly sessile; leaflets thick, oblong-ovate

to nearly lanceolate, veiny, often waxy beneath, usually

with three apical lobes; flowers greenish or purplish, dioe-

cious or polygamous, in a compound panicle; filaments

narrow, anthers linear or linear-oblong, cuspidate; stigma

linear, persistent; achenes ovoid, pubescent or glabrous,

short-stipitate, with 6-8 longitudinal wings.

This species is common in low prairies and woods

throughout Iowa, flowering in May and June. It ranges

westward to Arizona and northward to the Saskatchewan,

eastward to Nova Scotia and Anticosti, southward to Flor-

ida. The form with the leaflets waxy beneath is called

variety cerifcrum, Austin in Gray's Manual, p. 39, 5th ed-

ition, 1867.

Our specimens are from Winneshiek, Allamakee, Musca-

tine, Johnson, Appanoose, Decatur, Ringgold, Union,

Fremont, Pottawattamie, Shelby, and Sioux counties. The
State University herbarium has specimens from the addi-

tional counties of Henry, Des Moines, Lee, Linn, Calhoun,

V—2 4
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Winnebago, Dickinson, Cerro Gordo, Lyon, Webster, Dal-

las, Story, and Emmet counties. Messrs. Nageland Haupt,

report the species from Scott county; Prof. Hitchcock from

Story county; Prof. Pammel from Sioux and Hamilton

counties; Prof. Fink from Fayette county; and J. P. Ander-

son by note from Lucas county.

Bessey, Contr. to the Flora of Iowa in Fourth Report of the Iowa
Agr. Coll., p. 90, 1872; Arthur, Contr. to the Flora of Iowa, p. 5, 1876;

Halsted, Bull. Iowa Agr. Coll., 1888, p. 36; Hitchcock, Trans. St. Louis

Acad, of Science, vol. 5, p. 483; Nagel and Haupt, Proc. Davenport
Acad, of Nat. Sciences, vol. 1, p. 154; Pammel, Proc. Iowa Acad, of

Sciences, vol. 3, p. Ill; Fink, Proc. Iowa Acad, of Sciences, vol. 4, p. 83;

Fitzpatrick, Proc. Iowa Acad, of Sciences, vol. 5, pp. 108 and 134; vol.

6, p. 177; Manual of the Flowering Plants of Iowa, p. 3; Barnes, Reppert

and Miller, Proc. Davenport Acad, of Nat. Sciences, vol. 8, p. 200.

Thalictrum polygamum Muhl. Cat. p. 54. 1813.

Very similar to the preceding but differing in having no

glandular or waxy pubescence, while the filaments are

broadened. Torrey and Gray in Flora of North Amer-

ica, vol. 1, p. 38, 1838, referred this species to Thalictrum

cornuti L., a species entirely distinct, hence this name
becomes a synonym. In most cases where this species is

reported from Iowa it is under the Torrey and Gray name.

Britton and Brown give the range as Labrador and Que-

bec to Florida, west to Ohio, a range far east of our limits.

It has been nevertheless frequently reported from various

localities in Iowa. From the material which has fallen

into our hands we have concluded that Thalictrum purpur-

asccns L. was the species examined and incorrectly labeled

T. polygamum Muhl. (T. cornuti L. of Gray's Manual.)

in most if not all cases. Prof. Bessey reports the species

from Story, Poweshiek, Fayette, and Floyd counties in his

Contributions to the Flora of Iowa in Fourth Report Iowa

Agr. Col., p. 90. Prof. Arthur lists the species in his cat-

alogue, p. 5, 1876, along with the other species mentioned

in this article. Prof. Hitchcock does not confirm Prof.

Bessey in his catalogue of the Ames flora. Messrs. Nagel
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and Haupt report the species from Scott county in Proc.

Davenport Academy of Natural Sciences, vol. 1, p. 154

which report is not confirmed by Messrs. Barnes, Reppert

and Miller in their flora of Scott and Muscatine counties.

Prof. Halsted lists the species as an Iowa weed in Bull.

Iowa Agr. Col., 1888, p. 36.

Fitzpatrick, Manual of the Flowering Plants of Iowa, p. 3.







Explanation of Plate I.

1. Fruit of Hydrastis canadensis p. 96.

2. Pods of Isopyrum biternatum p. 99.

3. Pods of Caltha palustris p. 98.

4. Fruiting- raceme of Actaea alba p. 101.

5. Fruiting raceme of Actaea rubra p. 100.

6. Flower of Aquilegia canadensis p. 102.

7. Follicles of Aquilegia canadensis p. 102.

8. Follicles of Delphinium ajacis p. 106.

9. Follicles of Delphinium carolinianum p. 104.

10. Follicles of Delphinium tricorne . p. 103.

11. Flower of Delphinium tricorne grandiflorum p. 104.

12. Head of fruit of Anemone cylindrica p. 108.

13. Head of fruit of Anemone virginiana p. 109.

14. Head of fruit of Anemone canadensis p. 110.

15. An achene of Anemone canadensis p. 110.

16. Head of fruit of Anemone quinquefolia p. 101.

17. Achenes and involucre of Hepatica acuta p. 112.

18. Achenes of Syndesmon tha/icfroides p. 114.
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Explanation of Plate II.

1. Ranunculusfascicularis p. 130.

2. Achenes of Ranunculus repens p. 129.

3. Achenes of Ranunculus septcntrionalis p. 130.

4. Achenes of Ranunculus recurvatus p. 126.

5. Ranunculus dclphinifolius p. 121.

6. Achenes of Ranunculus dclphinifolius p. 121.

6a. A single achene of Ranunculus dclphinifolius p. 121.

7 and la. Achenes and a single achene of Ranunculus purshii . p. 122.

8 and 8a. Achenes and a single achene of Ranunculus abortivus . p. 124.

9. Achenes of Ranunculus pennsylvanicus p. 127.

10. Flowers and leaves of Batrachium tricophyllum p. 131.

11. Achenes of Batrachium trichophyllum p. 131.

12. Achenes of Batrachium divaricatum p. 132.

13. Oxygraphis cymbalaria p. 133.

14. Head of fruit of Oxygraphis cymbalaria p. 133.

15. Myosurus minimus p. 120.
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Explanation of Plate III.

Pulsatilla hirsutissima p. 115.

Head of fruit of Pulsatilla hirsutissima p. 115.

3. Head of fruit of Astragene americana p. 119.

4. Achenes of Thalictrum dioicum p. 134.

5. Head of fruit of Clematis virginiana p. 117.

6. Head of fruit of Clematis simsii p. 118.

Anemone caroliniana • • .p. 106.

Achenes of Thalictrum purpurascens p. 135.
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PYRAMIDULA SHIMEKII {Pilsbry) Shimek.

BY B. SHIMEK.

In nearly all of the fossiliferous loess deposits of Iowa

and Nebraska there occurs a fossil mollusc which has had

a curious history. More that twenty years ago it was the

subject of earnest boyish dispute between Mr. H. A. Pils-

bry and the present writer, who together collected it at

Iowa City. For some years both Mr. Pilsbry and the

writer distributed it as Zonitcs limatulus Ward, under

which name it was also published*, and no correspondent

questioned the identification, although the fossil is very

distinct from that species. Having reached the conclusion

that the species is distinct, the author prepared a descrip-

tion and figure of the fossil in 1890, and was about to

publish it under the name Zonitcs pilsbryi, when he re-

received Pilsbry's paperf in which the same species is

described under the name Zonitcs shimekii! In that paper

Pilsbry calls attention to the fact that "except in sculpture,

the Z. shimekii is far more like Z. nitidus than to Z.

limatulus." So great is this resemblance to Z. nitidus

that the author once referred the fossil to that species^.

However, the coarser sculpturing on the upper surface

* B. Shimek: Am. Geologist, vol. i, p. 149, Mar., 1888; Bull. Lab. Nat.

Hist. State Univ. of Iowa, vol. i, p. 61, Nov., 1888; vol. i, p. 202, 1890.

C. L,. Webster: Am. Naturalist, vol. 22, p. 419, May, 1888, (list of shells

by Shimek).

W J McGee: 11th Ann. Rep. U. S. Geol. Sur., p. 461, 1891.

C. R. Keyes: la. Geol. Sur., vol. vii, p. 344; 1897.

f Proc. Acad. Nat. Sci. Phil, for 1890, p. 297.

i Proc. Iowa Acad. Sci., vol. v, p. 33.
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usually readily marks the fossil. The fossil form is widely

distributed in the loess, being one of the characteristic

species of that deposit, and has usually heretofore been

regarded as extinct. In the paper cited, Pilsbry says that

"this form is interesting as being the only well-defined

species of loess fossil which seems to have become extinct,"

and that has been the universally accepted opinion.

However, in 1898* Pilsbry described a living species of

Pyramidula from New Mexico and Colorado under the

name P. cockerellii. While at Washington two years ago

the author had an opportunity, through the kindness of

Mr.- C. T. Simpson of the Smithsonian Institute, to exam-

ine shells of that species, and was at once struck by their

resemblance to Zonites sliimekii. Indeed, Mr. Simpson

himself had named a set of the fossil shells P. cockerellii!

Through the kindness of Rev. E. H. Ashmun, the author

subsequently received three sets of P. cockerellii number-

ing thirty specimens. They are from LaBelle (one of the

type-localities) , Estes Park and Red River, in New Mexico.

A careful comparison of these shells with our fossil leaves

no doubt of their identity. The recent shells are some-

what more depressed than many of the fossils, but among
the latter are specimens which are even more depressed

than the most extreme recent forms. Moreover the dimen-

sions of the types, recorded by Pilsbry, indicate some

variation in this character in the recent shells. In every

detail of form, size, apex, sculpture on upper and lower

surfaces, thickness of shell, tendency toward formation of

peripheral angle except on the last third of the fully-

formed body-whorl, size of umbilicus, etc., the fossils are

like the recent shells, and Pilsbry 's description of P. cock-

erelli exactly fits them in every detail which is still dis-

cernible iu fossil shells.

A comparison of the original descriptions of Z. sliimekii

and P. cockerellii is facilitated by bringing them together

* Nautilus, vol. xii, p. 85, December, 1898.
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in parallel columns. The wording of the original descrip-

tions is preserved, but they are so re-arranged as to bring

like characters opposite each to each.

Zo7iites shimekii Pils.

A shell of about the size and
shape of Z. nitidus.

Surface sculptured with strong-

,

curved riblets above, rather

finely striated beneath. The
outer three (whorls) ribbed-

striate.

Spire low-conical.

First (or nuclear) whorl planor-

boid but noticeably projecting-

,

a trifle matnmillated, snowy-
white, smooth and polished.

Whorls Ay2 .

Aperture oblique, nearly circu-

lar, the ends of the peristome

approaching.

Alt. 4, greater diam. 5%, lesser

5% mm.

Width of umbilicus 1% mm.

Pyramidula cockerellii Pils.

Shell having the general shape

of P. striatella*.

Very irregularly wrinkle-striate,

some specimens unequally

ribbed in places above and at

the margin of the umbilicus.

Spire convex.

The first whorl a little protrud-

ing, whitish-corneous and
glabrous when unworn.

Whorls 4^.

Aperture oblique, rounded, the

penultimate whorl cutting out

a segment of about one-fourth

the whole circle of the thin

and simple peristome.

Alt. 2.8, diam. 5.5 mm. (from New
Mexico)

Alt. 3.2, diam. 6.5 mm. (from

Colorado).

Width of umbilicus "contained

about 3.7 times in that of the

shell."—hence about l^mm.

The surface-markings are variable in both forms. Some-

times the upper surface is quite regularly ribbed, and again

merely "irregularly wrinkle-striate," while the lower sur-

face may or may not show plications or coarser striae

around the margin of the umbilicus. The large series of

fossils in the author's collection especially shows much
variation in these characters.

The dimensions in the original descriptions would indi-

* All of the shells in the author's collection resemble Z. nitidus much
more closely.
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cate that the fossil is much more elevated. The fossils

however exhibit so much variation in this respect that

the flattest recent shell in the author's sets easily falls

within its range. The dimensions of two fossil specimens

from the collections made at Iowa City illustrate this:

Flat form

:

Great, diam. 7.4 mm.; alt. 3.5 mm., umbilicus 3 mm.

Elevated form:

Great, diam. 6.5 mm.; alt. 4.2 mm.; umbilicus 1.7 mm.

This may be compared with the dimensions given in the

original description, and with those of the two largest

shells in two of the author's recent sets.

La Belle, N. Mex.

:

Gr. diam. 6.2 mm.; alt. 3 mm.; umbilicus 1.9 mm.

Red River, N. Mex.:

Gr. diam. 7.0mm., alt. 3.7 mm.; umbilicus 1.9 mm.

The original description of P. cockcrcllii also contain the

following additional description which applies equally well

to the fossils:

"The rest (of whorls other than apical) convex,

regularly widening, separated by a deep suture ; last whorl

obtusely angular at the periphery in front, becoming

rounded on its later portion; base well rounded, the

umbilicus showing all the whorls. . . The greatest diameter

of aperture contained about 2.4 times in that of shell."

The comparison of both the descriptions and the shells

of Z. shimekii and P. cockcrcllii therefore establishes their

identity. As Zonitcs shimekii was described in 1890, and

Pyramidula cockcrcllii in 1898, the former specific name

will stand, but the species must be transferred to the genus

Pyramidula {-Palula) , and the name becomes Pyramid-

ula shimekii (Pils.) Shimek, of which P. cockcrcllii Pils.

is a synonym.
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The following references show the previous history of

the name

:

Zonites shimekii Pilsbry, Proc. Acad. Nat. Sci. Phila. for 1890, p. 297.

Zonitoides shimekii Pilsbry, Nautilus, vol. xi, p. 131, March., 1898.

Pyramidula cockerellii Pilsbry, Nautilus, vol. xii, p. 85, Dec, 1898.

The fossils in the author's collection are from the

following localities

:

Near Rome, Henry county, Iowa. (coll. Prof. T. E.

Savage). Very common.

Columbus Junction, Louisa county, Iowa (coll. Prof. J.

A. Udden). Not rare.

Iowa City, Iowa, several exposures. Quite common.

Marshall county, Iowa, (coll. Prof. S. W. Beyer) . Rare.

Story county, Kelley and Ames, Iowa (coll. of S. W.
Beyer). Rare.

Carroll county, Iowa. Quite common.

Woodbury county, Iowa. Rare.

Monona county, Iowa. Rare.

Pottawattamie county, Iowa, several localites. (coll.

Prof. J. A. Udden and the author). Widely distributed in

the county, but not common.

Fremont county, Iowa. Quite common.

Otoe county, Nebraska. Rare.

Lancaster county, Nebraska. Not common.

Saunders county, Nebraska. Quite common.

Cuming county, Nebraska. Not rare.

The last four localities bring the western range of the

fossils comparatively close to Colorado, the present eastern

limit of distribution of P. cockerellii.

That this species should now be represented by living

colonies in regions quite remote from the deposits in which

the fossils occur is not remarkable, for other species



144 NATURAL HISTORY BULLETIN.

quite as characteristic of the loess show similiar peculiar-

ities of distribution. Thus Pupa muscorum (L.)> widely

distributed in the loess of Iowa and Nebraska, is now
found living in this country only in the north, from Maine

to Montana, and thence through the dry western regions

to Utah and Nevada, and its near relative, Pupa blandi

(Morse) Binn., also frequent in the loess, is likewise

found only in the dry west, from the Dakotas to New
Mexico; Spliyradium edentulum alticola (Inger.) Pils., a

common loess fossil, while scarcely distinct from the type,

is the form commonly living in the Rocky Mountain

region, and occurs only sparingly with the type eastward;

Pyramidula strigosa iowensis Pils., the fossil form, while

now considered extinct, belongs to a species which now
spreads over all the western dry regions from Montana and

Washington to Mexico, and its extremely great variation

in form, size and sculpturing warrants the belief that the

now fossil form was a mere geographical race in no wise

outranking the dozen or more living varieties of Pyramid-

ula strigosa now recognized; while less marked examples

are found in such species as Vallonia gracilicosta Reinh.,

Sucdnea grosvenorii L,ea and Helicina occulta Say, which,

though now living, are yet entirely extinct in many
localities in which the fossils are found. There is,

therefore, nothing unique in the relative distribution

of the recent and fossil shells herein discussed.

That the first-described, and for many years only known,

specimens of this species were fossils is an interesting fact

which has its counterpart in the history of another common
loess fossil, Helicina occulta Say, which was described by

Say from fossil specimens, and which for many years was
regarded as extinct. Yet it has been discovered living in

widely-separated isolated colonies from Virginia and

Pennsylvania to Wisconsin and Iowa.

It is interesting to note in this connection that the few

species of loess fossils which form marked exceptions to
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the rule that the loess-fauna of any region is essentially the

same as its recent terrestrial molluscan fauna, are species

of land-shells now living in the western, comparatively dry

highlands. They are Pupa muscorum (L-), Pupa blandi

(Morse) Binn., Spliyradium edentulum alticola (Inger.)

Pils, Pyramidula strigosa iowensis Pils. (represented only

by other varieties of the species) , and now Pyramidula

shimckii (Pils.) Sh.

IOWA PTERIDOPHYTA

in the Herbarium of the State University of Iowa.

BY B. SHIMEK.

It is the purpose of this paper to record the Pteridophyta

from Iowa now found in the herbarium of the State

University of Iowa. Such lists are of two-fold interest:

they assist the student of geographical distribution of

plants, and they locate material for study and reference.

In a modest paper such as this it seems presumptuous to

discuss the question of nomenclature. Yet this question is

met in the very effort to make such a record as that here

presented.

Few groups of equal size with the Pteridophyta present

as much variation in characters. Representing the most

ancient vascular vegetation which formerly formed the forests

of the earth, and still constituting an important feature of

the tropics, this subkingdom has been sufficiently plastic to

adjust itself to the varied conditions of several geological

ages, and this probably accounts for that intergradation of

characters which is the delight of the evolutionist, but

which has furnished many pitfalls to the systematise This

is equally true of both the more important structural and

developmental characters which mark larger groups, and
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the minor morphological characters which determine

species or even genera, and accounts for the wide

difference between the extravagant genus-making of Fee,

Presl and John Smith, and the extreme conservatism of

many more recent English and American students of the

group. It is not purposed here to enter upon a general

discussion of the subject of nomenclature, nor indeed to

take up the discussion in detail with reference to this group.

The purpose of this paper is fully accomplished in the

recording of certain forms under names which will leave

no doubt of their identity, but as there are a few deviations

from the names now ordinarily recognized, some explana-

tion is desirable.

So far as the larger subdivisions are concerned the

writer sees no reason for the abandonment of the names

applied by earlier writers to well-defined groups. For that

reason Willdenow's Gonopterides and Hydropterides,

elevated to the rank of classes, are here used.

Willdenow* defined these groups in 1810, though he had

already made use of the names in the preceding yearf.

The group Gonopterides was made to include the genus

Equisetum
, and was well defined.

The group Hydropterides included the class as used

here and the genus Isoetes. As the position of the latter is

still problematic, and as no specimens from Iowa are found

in the University herbarium, % no attempt is here made to

assign to it a definite place. It may be necessary to still

further subdivide the Hydropterides. The name Stachyop-

*Sp. Plantanim, vol. v, pp. xxxxi and xxxxii.

fin Enumeratio Plantarum, pp. 1064-1076 (1809).

%Isoetes melanopoda J. Gay was collected in Iowa by G. Vasey in 1862

(Botanical Works of Englemann, p. 452, foot-note), and was
reported from Clinton county by Prof. Arthur (Proc. Dav. Acad.

Sci., vol. iv, p. 67, 1886). All subsequent reports are based on these

records.



IOWA PTERIDOPHYTA. 147

terides was not adopted for any group because it is made
to include such divers forms as Lycopodium and Botrychium

,

and hence does not represent a natural group.

For the remaining classes Swartz's names Filices (used

by Ljnne in a broader sense) and Lycopodinece are adopted.

The group Filices as recognized by him* was assigned the

same limits as are here recognized. Later Willdenow

(1. c.) used the name in a more restricted sense, omitting

the eusporangiate groups now called OphioglossacccE and

Marattiacccp'\ , and also the Scliizcaccce and Osmundacccz

.

The name Lycopodincce% was the first name applied to the

correctly defined group, and it is retained in its original

form for the same reason, and because in that form it has

become a familiar name.

The use of these names can scarcely cause confusion,

and it is warranted by the law of priority.

Generic names, because entering directly into all binomial

combinations, present a much more serious problem.

Genera, at least among ferns, are not distinct entities, for

well-defined characters which would absolutely mark them

do not exist in most cases. That this is true has been amply

demonstrated by the wide divergence in the definitions of

genera offered by the many eminent pteridologists who have

sought to introduce order into the classification of this

fascinating group. Thus the genus Polypodium as defined

by Hooker was subdivided by John Smith into nearly

thirty genera, and the more restricted Polypodium of

American authors is now subdivided into five genera.

Swartz's Aspidium (with occasional combinations with

*F1. Ind. Occ, vol. iii, pp. 1578-1758 (1806) and in Synopsis Filicum.

(1806).

fIf a separate class is created out of this family as has recently been

done by Bitter (Eng. and Prantl Nat. Pflanzenf., 195 L4ef., p. 422,

—1900) it should bear the name Poropterides (Willdenow, /. c.)

JSyn. Fil., p. 87 (1806).
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parts of other genera) has been divided and re-divided into

overlapping genera until the application of the strict

laws of priority to the nomenclature of the group has been

made extremely difficult, if not in many cases impossible.

The confusion in nomenclature has been due only in part

to improper citations,—it results more frequently in its

most serious phases from the fact that the grouping of the

varied and more or less blending characters of these plants

has been left largely to the judgment of individuals, and of

course each new grouping has resulted in the displacement

of old names, or in their application in a sense different

from that in which they were first used. In consequence

comparatively few generic names are now used strictly in

the original sense, and most of our ferns have been shifted

from one genus to another until a cumbersome and con-

fusing synonymy has resulted.

It is absolutely impossible to establish a stable nomen-

clature until pteridologists reach some substantial agree-

ment concerning the limits of genera. Until this is done

in the more confusing (and hence confused) groups all

the binomials which are employed for members of such

groups must be considered provisional. The more recent

classifications, which are by no means in harmony, indicate

that a thorough systematic discussion of the best grouping

of class, ordinal and generic characters is desired above

any mere juggling with names. This discussion should be

sufficiently comprehensive to include the morphology,

histology, habit and fruit of the sporophyte, and the

development and correlation of both oophyte and sporo-

phyte, and all these should be collectively employed in

settling so far as this is possible the vexed questions of

rank and relationship. So long as only a portion of these

characters is employed confusion is inevitable.

Another source of confusion is to be found in the

attempt to apply rigidly various "codes of nomenclature"

which in every case are recognized by only a part of the
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working systematists of the world. Anything approaching

stability of nomenclature is out of question until these

codes are reduced to one.

The difficulties which result from the condition of affairs

above set forth are well illustrated in a number of

cases. Thus Phegopteris dryoptcris (L.) Fee was described

as Polypodium dryoptcris by Iyinne. In 1803 Michaux*

referred it to the genus Ncplirodium , and recently Diels

restored the namef. In 1850-1852 Fee established the

genus Phegopteris to which our species was referred. Up
to this point, then, the synonymy would stand as follows:

Polypodium dryoptcris L,.

Ncplirodium dryoptcris Michaux.

Phegopteris dryoptcris (X.) Fee.

Ncplirodium dryoptcris (L.) Mx. (restored).

But O. Kuntze refers Ncplirodium to Dryoptcris, and if

Diels' view of genera and Kuntze 's nomenclature be

adopted the name would stand as Dryoptcris dryoptcris

(L,.). But there are those who insist that homonyms are

not permissible, hence they would drop the specific name
dryoptcris. The next specific name which could be used

is calcarca,—Polypodium calcarcum Pursh+ (non Smith),

and accordingly the name would stand Dryoptcris calcarca

(Pursh). But calcarca had previously been used by Smith§

for the form now known as Phegopteris dryoptcris robertiana

(Hoffm.) Dav. If those, who hold that "once a synonym
always a synonym," reached this point therefore they

would wholly discard the specific name calcarca, and if

they further believed P. robertiana to be distinct from P.

dryoptcris the latter would be left without a name ! Or if

*Flora Boreali-Americana, vol. ii, p. 270.

fNat. Pflanzenfamilien, 188-189 Lief., p. 175 (1899).

}F1. Am. Sept., vol. ii, p. 659, (1814).

§F1. Brit. p. 117 (1804).
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robertiana and dryopteris were to be regarded as varieties

of the same species, the former would be the type and the

latter the variety

!

Another striking case is that of our common ostrich-fern

the synomymy of which has been recently discussed by

Underwood.*

This case, as he shows, presents possibilites of complica-

tions without number. Admitting the identity of the

European and American forms, of which there is little

question, we may still have the following names for a

species concerning the identity and distinctness of which

there is no question

:

1. If the species is retained in the genus Onoclca the

name would be Onoclea struthiopteris (L.) Hoffm.

If placed in a separate genus several possibilities arise:

2. In 1810 Willdenow established for the species the

genus Stnitliioptcris. The name had been previously used

by Scopoli for the genus now called Lomaria and by

Bernhardi for the present Osmunda. But Lomaria has

been united, with some reason, with the genus Blechnum

by several authors. t If this is done, and Osmunda is used

in the sense in which it has been so long understood, then

the generic name Struthiopteris might be used for our

species and the name would be Stnitliioptcris struthiopteris

(I*.).

3. Or if objection is made to the homonym, then the

next name would be Struthiopteris nodulosa (Mx.).

4. Or if the generic name Struthiopteris is given up

(so far as this species is concerned) for the reasons given

in (2), the name would be Mattcucia stnitliioptcris (L.)

Todaro.

*Our Native Ferns, 6th ed., pp. 49-50 (1900).

fMost recently by Diels in Engler and Prantl's Nat. Pflanzenf., 190-

191 Lief., p. 245 (1899).
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And this suggests other complications. If Lomaria is

not recognized as a distinct genus the name Struthiopteris

might be applied to the present genus Osmunda, and the

latter name might again be retained for the genus

Botrychium on the ground that the first species of the

genus is the type, and the first species of the Linnean

Osmunda are now referred to Botrychium! The foregoing

transfers are based on the practices of various botanists, or

on views concerning generic relationship and nomenclature

actually expressed, and clearly illustrate the causes of the

great confusion in nomenclature which actually exists.

Considering this state of affairs it seems hardly worth

while to offer more than a bare list of names, such as will

be readily traced or recognized, in a paper of this charac-

ter, for it is impossible to make a final disposition of many
specific and generic names until the limits of genera are

more definitely fixed.

For that reason some of the names here inserted are

used without hesitation because they clearly designate

well-defined and well-known species, rather than because

the disposition of their nomenclature is considered a

finality. Thus on account of the doubt, to which reference

has already been made, the generic name Struthiopteris

is retained because its use will not add to the confusion

already existing, and because the species is thus sufficient-

ly marked. That the genus is distinct from Onoclea,

however, seems clear. Not only does it differ from that

genus in habit of growth and venation, but the indusium

approaches that of Cystopteris, while Onoclea resembles

Woodsia more nearly in that character.

Cystopteris is retained because of its long usage, and

because it is a question whether Filix Adanson should not

be relegated with Lichen and other similar generic names.

No group of ferns offers greater difficulties to the

V—2 5
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systematist than the Family Aspidiecz, and the writer does

not presume to be able to remove them.

Unless the indusium is practically disregarded as a

generic character, as has been suggested by Gilbert* and

the group is subdivided on new lines, generic limitations

will remain more or less indefinite and unsatisfactory. But

so long as this character is employed there can be no

warrant for the union of Aspidium (restricted) and

Nephrodium under one generic name {Dryopteris Adan-

son, accordingtoKuntzef,) while Phegopteris is recognized

as a valid genus, for whatever may be the difficulty in

distinguishing between Aspidium (restricted) and Ne-

phrodium, it is even greater between Nephrodium and

Phegopteris. Yet much of this difficulty is due to

imperfect material, and a change in classification ought

scarcely to be demanded merely for the purpose of facilita-

ting the disposition of imperfect material. On the same

ground objection may be made to Diels' union of a part

of Phegopteris with Nep1irodium% while Po/ystiehum,

Aspidium, Nephrodium, etc. are recognized as genera.

Whatever may be the difference of opinion as to the

name, the conviction that the group known as Polystichum

should constitute a distinct genus seems to be growing.

The habit of growth, texture, venation and distinctly

peltate indusium separate all of the species distinctly from

other members of the family, and Roth's name Polystichum

is probably the correct one for the genus.

The generic name Dryopteris has been used in such a

variety of senses in recent years § that it is impossible to

determine its correct application from recent references,

*Report of Boston Meeting-, Linnaean Fern Chapter, pp. 19-25 (1899).

fBritton and Brown, 111. Flora, vol. i, (1896). Prof. Underwood has

since restricted Dryopteris to the species formerly included

under Nephrodium,-vide "Our Native Ferns," 6th ed., 1900.

i.Nat. Pflanzenfamilien, 188-189 Lief., pp. 166, etseq.

§See Britton and Brown, 1. c, Engler, 1. c, Underwood, 1. c, etc.
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and until generic limits are better defined; and the writer

prefers to retain the well-known Nephrodium for the

present because its use cannot in the least increase the exist-

ing confusion, and may be a final necessity. Phegopteris

is retained in its original sense for the clearly non-indusiate

forms

.

It is easy to subscribe to Diels',and Underwood's

restoration of the genus Ptcridium for our Pteris aquilina

L,., the double involucre separating it at once from Pteris.

Equally satisfactory is the transfer of Pellcsa gracilis Hk.
to the genus Cryptogramma under the earliest specific

name stelleri, provided the genus Cryptogramma is to be

maintained, which seems desirable.

The genus Adiantum is removed from the Pteridiecs and

placed in a separate family,—John Smith's Adiantece

.

The position of the sori on the reflexed involucre, and the

habit and texture of these ferns certainly entitle them to

take rank as a family with such groups as Davallica; and

Lindsayecz

.

Still other changes may be necessary. Thus, as already

stated, the eusporangiate ferns,—the Ophioglossacece and

Marattiacecz , the latter of course not represented in Iowa,

may have to be removed from the class Filices (and from

each other) , and the Sclaginellacecz and Lycopodiacecc may
also take rank as related classes. However, further com-

prehensive comparative study is necessary before these

points can be satisfactorily decided.

The following is a complete list of the Iowa Pteridophytes

in the State University Herbarium in April, 1901. Unless

the collector's name is given the specimens were collected

by the writer.
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Subkingdom PTERIDOPHYTA Cohn.

Class I GONOPTERIDES Willd., Sp.

PL, vol. V, p. xxxxi.

Order EQUISETACE/E DC, Fl. Fr., vol. II, p. 580,

(1805).

Genus EQUISETUM £., Sp. PL, vol. II, p. 1061

(1753).

Equisetum arvexse L.

Very common in sandy or clayey soil. The fertile stems

appear late in April or early in May, and are soon followed

by the sterile shoots. The herbarium contains a large

series of specimens, — mostly sterile. The following

counties are represented: Lee (July, 1895 and June, 1897)
;

Henry {J. H. Mills, no date); Muscatine (Oct., 1900);

Johnson (T. H. Macbride, May, 1880, fertile; Sktmek,

1882, fertile; fertile in April and sterile in May, 1891);

Linn (June, 1894); Winneshiek (T. E. Savage, May,

1899) ;
Cerro Gordo (July, 1896, June, 1899) ;

Hancock

(July, 1896); Winnebago (Sep., 1895); Emmet {R. I.

Cratty, no date, fertile; Shimek\ Aug., 1899); Lyon

(Aug., 1896) ;
Webster (July, 1897) ;

Dallas (July, 1897)
;

Adair (J. E. Gow, Aug., 1900); Pottawattamie (J. E.

Cameron, May, 1898).

EQUISETUM fluviatile L.

Not common, in swamps in the north-central part of

the state. This is E. Itmosuml,. Four counties are repre-
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sented: Emmet (E. I. Crafty, June, 1884, fruiting);

Winnebago (July, 1899, old fruit, branching) ; Hancock
(July, 1896, sterile, somewhat branched) ; Hamilton

(May, 1882, fertile).

Equisetum robustum A. Braun, Engelm., Am. Jour.

Sci., vol. XVI, p. 88 (1844).

This species is not rare in the state, but is often con-

fused with E. hycmalc and sometimes with E. Itzvigatum.

It is readily distinguished from these species, even when
sterile, by the short sheaths whose ridges are /rz'-carinate,

at least toward their tips. The ridges are four-carinate in

the former and two-carinate in the latter. The species

grows commonly on wet banks. The following counties

are represented: Henry {J. H. Mills, no date) ; Johnson

(Mch., and Apr., 1901) ; Linn (May, 1892, fertile ; Jackson

(T. H.Macbride, Aug., 1883) ; Winnebago (Sep., 1895)
;

Shelby (T. J. Fitzpatrick, May, 1884). The last speci-

men is well-fruited. It was labelled E. Icsvigatum, but,

though the sheaths are rather elongated, it seems clearly

to be the present species.

Equisetum hyemaee L.

This species does not seem to be common in the state.

Two counties only are represented: Lee (July, 1895);

and Des Moines {P. Bartsch, Aug., 1895). It is readily

recognized by the slender stems (usually tufted) and by

the four-carinate ridges on the elongated sheaths.

Equisetum l^vigatum A. Braun; Engelm. Am. Jour.

Sci. vol. 46, p. 87. (1844).

This is the most common species of the genus in the

State. It is found most commonly on sandy banks or ridges,

often in rather dry places, and does not often produce

sterile branches. Some specimens are quite strongly

tuberculate, as for example the Lee county specimens

(1895) and those from Winnebago and Webster counties.

The latter have rather strong transverse tubercles as in E.
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robustum, and there is also an occasional faint trace of a

central carina on the ridges of the sheaths, which brings

these specimens still nearer to that species. It fruits in

May and June. The following counties are represented:

Lee (July, 1895; June, 1897); Linn (June, 1894, and

May, 1896; fruiting); Black Hawk (July, 1898); Cerro

Gordo (Mason City, July, 1896; Clear Lake, June, 1899,

the latter well-fruited)
; Winnebago (July, 1899) ;

Emmet
{R. I. Cratty, July, 1886, fruiting; Sktmek, Sept., 1895)

;

Dickinson (July, 1897, fruiting)
;
Webster (July, 1897)

;

Dallas (July, 1896); Adair (J. E. Gow, Aug., 1900);

Pottawattamie {J. E. Cameron, May, 1896) ;
Woodbury

(Aug., 1900); and Lyon (Rock Rapids, Aug., 1897;

northwest corner, June, 1897, fruiting; Granite, June,

1897, fruiting).

Class II. FILICES (L.) Swartz, (1. a).

Sub-class I. EUSPORANGIATjE Goebel.

Order I. OPHIOGLOSSACE/E Lindl.*

Genus B O T R Y C H I U M Swartz, Schrad. Jour. Bot.

vol. II, p. 8 (1800).

1. BOTRYCHIUM VTRGINIANUM (L.) Swz.

This species, while nowhere gregarious, is widely

distributed through the wooded portions of the State. It

prefers deeper shade, but may sometimes be found in more

open woods. Specimens from the following counties are

in the herbarium: Johnson (June, 1891; May, 1894;

May, 1896) ; Black Hawk {Miss Minnie Howe) ;
Henry

{J. H. Mills); Shelby (T. J. Fitzpatrick, June, 1894);

Jones {T. H. Macbride, Aug., 1895; J. E. Cameron,

On authority of Underwood (1. c.

)
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June, 1895) ;
Winnebago (July, 1896) ; Cerro Gordo

(July, 1896) ; Pottawattamie (J. E. Cameron, June,

1897); Webster (July, 1897); Bremer (July, 1898);

Emmet (Aug., 1899); Delaware {J. E. Cameron, Sept.,

1899).*

Sub-class II. LEPTOSPORANGIAT^ Goebel.

Order FILICACE/^.

Sub-order OSMUNDACEiE, R. Br., Prod. Fl. N. Holl.,

vol. I, p. 161 (1810).

Genus OSMUND A L. Sp. PL, vol. II, p. 1063

(1753).

OSMUNDA REGALIS L.

Rare in the state. Two specimens, one well-fruited,

collected in 1891, the other sterile, collected in 1893, both

secured by Mr. Fred. Reppert in "swampy depressions on

sandy hills near Cedar river, Lake twp., Muscatine

county" are in the herbarium. Mr. Reppert notes that

they are being tramped out by cattle.

OSMUNDA CINNAMOMEA L.

The collection contains one fine fruiting specimen from

Lake twp., Muscatine county. Mr. Reppert collected it in

June, 1891, "in one of the frequent hillside swamps of the

sandy hills along the Cedar river." About twenty years

ago the writer collected fruiting specimens of this species

near Old Man's creek in Johnson county. Some of the

specimens were in the University herbarium for a time,

but they have disappeared.

*"2?. ternatum Swz." {B. obliquum Muhl.) has been reported from
Fayette county ( Fink), and from Floyd county (Arthur), but the

University herbarium contains no specimen from Iowa.
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OSMUNDA CLAYTONIANA L.

Very common in shady places, especially at the heads of

heavily wooded ravines. The following counties are repre-

sented in the herbarium: Johnson (June, 1880 and 1892)
;

Jones {J. E. Cameron, July, 1895) ; Delaware {J. E.

Cameron, Oct., 1897); Allamakee (7". E. Savage, June,

1899); Adair {J. E. Gow. August, 1900.)

The specimens vary from the unfolding fertile fronds of

spring through the fully expanded state still retaining the

withered fertile pinnae, to the sterile forms of late summer
and autumn. The species is much more common in the

State than it would seem to be from the comparatively

small number of locality sets in the collection. However,
with the clearing and pasturing of timber it is very rapidly

diminishing in numbers.

Sub-order POLYPODIACEiE R. Br., Prod. Fl. Holl.,

vol. I, p. 145 (1810).

Family POLYPODIES J. Sm., Hk. Jour. Dot., (1841).

Genus POLYPODIUM L., Sp. PL vol. II, p. 1082,

(1753).

POLYPODIUM VULGARE L.

This species has thus far been received only from the

extreme eastern part of the State, where it is locally

common on moss-covered banks, etc. The specimens are

all in full fruit, those from Clayton county alone being

somewhat immature. Three counties only are represented:

Muscatine
(
T. H. Macbridc, Sept., 1882; F. Rcppert,

Aug., 1894, "on sandstone ledges"; Shimek, Nov., 1897,
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and Oct., 1900); Allamakee {T. H. Macbride, Aug.,

1893); and Clayton (T. J. Fitepatrick, July 7, 1895).

Family W00DSIE51 Eaton , Ferns N . Am
.

, vol . ii
, p . xi . ( 1880 )

.

Genus WOODSIA^. Br., Tr. Linn. Soc, vol. II, p.

170, (1812).

WOODSIA SCOPULINA D. C. Eaton.

A species which was first found by the writer in the

extreme north-western corner of the State, in Lyon county,

in August, 1896. In June, 1897, much finer sets were

secured on two exposures, about two miles apart. These

have an abundance of younger fruit with well-developed

involucres, and their excellent condition makes the indenti-

fication certain. Three representative sets are in the

herbarium.

Woodsia OBTUSA {Spreng.) Torr.

This species seems to be rather rare in the State. It is

found sparingly in a number of localities in Johnson county,

usually on the moss-covered tops of limestone ledges. The
fruiting begins in June. Some of the fronds from Johnson

county in the herbarium measure nearly seventeen inches

in total length. The following counties only are repre-

sented: Johnson (Sep., 1893; June, 1894); Boone (L.

H. Pammcl, Aug., 1896).

Genus ONOCLEA Z., Sp. PI. vol II, p. 1062 (1753).

Onoclea sensibilis L.

This species is locally common in rather wet meadows,
in the bottoms of wooded ravines, etc. The fruiting fronds

begin to appear in June and mature in August. The
herbarium specimens are from Johnson county (Sep.,

1880; Aug., 1893); Muscatine county {F. Rcppcrt, June,
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1891, "from wooded island opposite Fairport") ;
Ringgold

county (July, 1890, sterile) ; Delaware county (J. E.

Cameron, Sep., 1897, sterile); and Linn county, (July,

1898).

Genus STRUTHIOPTERIS Wtlld.,Mag. Ges. Nat.

Fr. Berl., p. 160 (1809).

STRUTHIOPTERIS STRUTHIOPTERIS (L.) .

Quite widely distributed in the State. It prefers moist

banks and alluvial (more or less sandy) flats. Specimens

have been received from the following counties: Johnson

(June, 1891; Sept., 1894; F. S. Aby , no date); Jackson

{T. H. Macbride, Aug., 1883); Muscatine {F. Reppert,

no date; Shimek, Oct., 1900); Shelby {T. J. Fitzpatrick,

May, 1894); Webster (July, 1897, sterile).

Genus CYSTOPTERIS Bernhardt, Schrad. Neu.

Jour. Bot. vol. I, pt. 2, p. 26 (1806).

Cystopteris fragilis (L.) Bernh.

One of the most common ferns in the State. It appears

early in clumps of hazel-bushes, etc., most commonly in

rather low, rich woods, and begins to fruit in June or even

in May. Occasional fruiting specimens may be found in

favorable localities all summer long, but most of the fronds

wither and die by the end of July. If a wet autumn follows

a long dry summer a second growth of fertile fronds may
be developed. The following counties are represented.

Emmet {P.. /. Cratty, June, 1882) ; Pottawattamie (J.

E. Cameron, June, 1897); Webster (July, 1897); Dallas

(July, 1897) ; Ringgold (July, 1890) ; Delaware {J. E.

Cameron, Sept. 24, 1897, the largest fronds in the collec-

tion, in fine fruit); Johnson (July, 1880; June, 1900);

Louisa {P. C. Myers, August, 1897, sterile)
; Lee (June,

1897).
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Cystopteris buebifera (L.) Bernh.

A common species, and one of the prettiest, in eastern

Iowa, growing on shaded limestone banks. It begins to

fruit in June, and endures longer than the preceding

species. Nearly all of the specimens in the herbarium

have the characteristic bulblets. The following counties

are represented: Allamakee (T. H. Macbride, Aug.,

1893; T. E. Savage, June, 1899, young frond); Winne-

shiek (T. J. Fitzpatrick, July, 1896; T. E. Savage, May,

1899, sterile) ; Cerro Gordo (July, 1896, sterile) ;
Clinton

(L. H. Pammel, Sep., 1896); Jones (J. E. Cameron,

July, 1895; T. H. Macbride, Aug., 1895); Delaware

(J. E. Cameron, Sep., 1897); Johnson (June, 1881 and

1896); Webster (July, 1897).

Family A SPIDIEiE J. Smith, Hk. Jour. Bot. (1841.)

Genus PHEGOPTERIS Fee, Gen. Fil., p. 242.

(1850-2).

PHEGOPTERIS PHEGOPTERIS (L.) Undenvood.

Rare, in low woods, etc. The herbarium contains but

one specimen from Iowa, collected by Prof. T. H. Macbride

in Delaware county in July, 1878. It is in full fruit, and

is a typical specimen.

PHEGOPTERIS HEXAGONOPTERA {Mx .) Fee.

Locally common in the eastern part of the State on

wooded slopes in leaf mould, etc. The following counties

are represented in the herbarium: Johnson (July, 1881,

in fine fruit) ; Delaware (J. E. Cameron, Oct., 1897, with

mature fruit) ; Muscatine (Pine creek and Sweetland creek,

Oct., 1900; the former scantily fruited, the latter in full,
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mature fruit). Fruiting specimens may be found from

June until October.

Phegopteris dryopteris (L.) Fee.

Rare in Iowa. Two specimens from Johnson county,

probably collected by Prof. Macbride, are in the collection.

They are well-fruited. The species was formerly occasion-

ally found in deep woods north of Iowa City.

Phegopteris robertiana (Hoffm.) Fee.

Probably a mere variety of the preceding. Not common
in Iowa. One county only is represented: Allamakee

{T. H. Macbride, Aug., 1893, in full fruit.)

Genus NEPHRODIUM Richard {?)* inMichaux,

Flor. Bor. Am., vol. II, p. 266. (1803).

Nephrodium thelypteris (L.) Desv.

Quite common in wet meadows and ravines. Usually

fruiting in July and August. The following counties are

represented: Johnson (July, 1881, and August, 1893,

both fruiting); Delaware (T. H. Macbride, Aug., 1883, in

full fruit) ; Cerro Gordo (July, 1896, sterile) ; Hancock
(July, 1896, sterile).

Nephrodium cristatum (L.) Mx.

Two specimens, one in fine fruit, were furnished by Mr.

Fred. Reppert, who collected them in July, 1894, in Bloom-

ington township, Muscatine county, in "damp ravines,

etc." No other Iowa specimens are in the herbarium.

Nephrodium goldieanum {Hk.) H. & G.

This handsome species has been received only from the

eastern part of the State, where it grows in a number of

localities on well-shaded banks, etc. It begins to fruit in

August, and fertile fronds may be found until late in

October. The herbarium contains specimens from the

* Richard's name does not appear in Michaux.
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following counties: Muscatine (T. H. Macbridc, Sep.,

1882; Shimck, Oct., 1900; both in full fruit); Jackson

(T. H. Macbridc, Aug., 1883, with mature fruit).

Nephrodium spinueosum (Rets.) Desv.

Quite rare in the State, two counties only being repre-

sented: Johnson (Aug., 1881, sterile); and Muscatine

{Fred. Reppert, no date, in fine fruit; Shimck, Oct., 1900,

in full fruit; T. H. Macbridc, Sept., 1882, fruiting; De-

Jong, Oct., 1894, fruit immature). The last two

specimens are clearly the variety intermedium, having the

glandular indusium, etc. The other specimens probably

also belong to the variety.

Genus POLYSTICHUM Roth, Tent. Fl. Germ.,

vol. Ill, (1800).

POEYSTICHUM ACROSTICHOIDES (Mx .) Sehott .

Found only in the eastern part of the State, growing on

well-shaded banks and slopes. It begins to fruit in

August. The following counties are represented in the

collection: Jackson (7^. H. Macbridc, Aug., 1883. with

mature fruit); Muscatine (T. H. Maebride, Sep., 1882, in

full fruit; Shimck, Oct., 1900, in fruit); Johnson (fall,

1894, sterile; Aug., 1895, cultivated from a native

rootstock)

.

Family ASPLENIE51 J. Smith, Hk. Jour. Bot. (1841).

Genus ATHYRIUM Roth, Tent. Fl. Germ., vol. I

(1788).

Athyrium filix-fcemina (L.) Roth.

This is probably the most common and most widely

distributed fern in Iowa. It is found in more or less

shaded places, and varies in size and cutting with the
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habitat. Fruit begins to appear in June and continues until

September, or even later. The athyrioid character (like

so many similar characters of ferns) becomes obscured as

the fern grows older, and the sori then sometimes almost

cover the back of the frond, especially in fronds with

narrow divisions. The specimens from Jackson county

collected by Prof. Macbride in 1883 show this very well.

The following counties are represented: Louisa (P. C.

Myers, Aug., 1897, sterile); Muscatine (July, 1895,

sterile) ; Johnson (July, 1880, well-fruited) ; Jones (J. E.

Cameron, July, 1895, fruit nearly mature); Jackson (T.

H . Macbride, Aug. , 1883 ; well-fruited and with un-

usually narrow segments); Delaware {T. H. Macbride,

Aug., 1883, fruit advanced) ; J. E. Cameron, Oct., 1897,

with old fruit); Allamakee (T. E. Savage, June, 1899,

with young fruit)
; Cerro Gordo (July, 1899, shows some

mature fruit); Winnebago (July, 1896, fruit scant);

Emmet (Sept., 1895, fruit well advanced)
;
Webster (July,

1897, sterile); Polk (pupils of E.Des Moines High School,

no date; well-fruited); Ringgold (July, 1890, sterile);

Calhoun (G. B. Rigg, no date, sterile); Pottawattamie

(J. E. Cameron, June, 1897, sterile)
; Lyon (July, 1899,

sterile)

.

Athyrium thelypteroides (Mx.)Desv.

Locally rather common in the eastern part of the State.

It grows in shady places, in the lower parts of wooded

ravines, etc., preferring rather moist places, and begins to

fruit in August. Mature fruits show apparent diplazioid

characters, and the species has been referred to

Diplazium .* An examination of young fruits however

shows very clearly that the seemingly two sori are one

reverted in athyrioid fashion. It will probably be neces-

sary to similarly remove other species of Diplazium to

*Underwood, /. c, refers it to the sub-genus Athyrium.
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Athyrium.\ Specimens from the following counties are in

the herbarium: Muscatine (T. H. Macbride, Sep., 1882,

in fine fruit) ; Johnson (1882, well-fruited) ; Jones (T.,H.

Macbride, Aug., 1898, in fine fruit); Jackson (T. H.
Macbride, Aug., 1883, well-fruited); Delaware (T. H.
Macbride, Aug., 1883, well-fruited; J. E. Cameron, Sep.,

1897, in fine fruit); Cerro Gordo (Sept., 1900; sterile,

rather more hairy than is usual, and the veins are more

frequently forked.)

Genus ASPLENIUM L., Sp. PL, vol. II, p. 1078

(1753).

ASPLENIUM ANGUSTlFOIvIUM Mx

.

Not common in the State. Growing in deep woods, on

rocky slopes, etc. northeastward. All the specimens in

the herbarium show well-fruited fronds. Mature fruits

appear in the latter part of August. Two counties only

are represented: Jackson (7". H. Macbride, Aug., 1883;

Shimek, Aug., 1894); Delaware (T. H. Macbride, Aug.,

1883; J. E. Cameron, Sep., 1897).

ASPLENIUM PIvATYNEURON (L.) Oakes.

The only specimens in the herbarium were received (as

A. ebeneum) from Mr. Fred. Reppert. The first set was
collected "in open woods along Leutzinger's creek, 4 mi.

below Muscatine, Iowa, by Kenneth McKenzie." The
second was cultivated in Muscatine by Mr. Reppert from

native rootstocks in 1894, and is reported by him "from
sandy hill-side woods, rare."

Genus CAMPTOSO KVSLink, Hort. Berol., vol. II,

p. 69, (1833).

Camptosorus rhizophylIvUS (L.) Link.

Locally common in the eastern part of the State, grow-

fMilde (in Soc. Siles. Cult. Nat., Nov., 1869) includes Diplazium in

Athyrium.
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ing in shaded places on moss-covered rock, etc., usually

on or near limestone ledges. Fruiting specimens may be

found at all seasons of the year. All of the specimens in

the herbarium are well fruited, and most of them show the

proliferous habit. The following counties are represented:

Muscatine (T. H. Macbridc, Sept., 1882; Shimck, Oct.,

1900); Johnson (Aug., 1881; Aug., 1893; Sept., 1897;

March, 1898. These are from different stations) ; Jones

(T. H. Macbride, Aug., 1895) ; Delaware (J. E. Cameron,

Sept., 1897); Winneshiek {T. E. Savage, June, 1899);

Dubuque (J. A. Anderson, July, 1900).

Family PTEBIDIEJE J. Smith, Hk. Jour. Bot. (1841).

Genus PTERIDIUM Scopoli.*

Pteridium aquilixum (L.) Kuhn.

This species, so common in the eastern part of the

State, is represented by a comparatively small series. It

grows in deep woods where its long creeping rootstocks

frequently send up fronds at intervals of two to four feet.

It begins to fruit in July, or even in June. The following

counties are represented: Muscatine (Oct., 1900, sterile);

Johnson (Sept., 1880; another without date); Delaware

(J. E. Cameron, Sep., 1897, sterile); Allamakee (T. E.

Savage, June, 1899, sterile); Winneshiek (T. J. Fits-

patrick, June 24, 1896, well-fruited) ;
Winnebago (July,

1899, well-fruited).

Genus PELL^A Link, Fil. Hort. Berol., p. 59,(1841).

Peli^Ea atropurpurea (L.) Link.

Locally rather common in crevices of rock on exposed

limestone ledges. New fruits are formed in June or July

and may continue all winter. The following counties are

represented: Johnson (July, 1880, well-fruited) ;
Jones

*On authority of Diels (1. c).
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(T. H. Macbride. Aug., 1895, mature fruit); Delaware

(J. E. Cameron, Nov., 1897, with mature fruit);

Winneshiek (T. E. Savage, May, 1899, with old fruit)

.

Genus C R Y P T O G R A M M A R. Br., "Ex. App.

Frankl. Nam, p. 767 (1823).

Cryptogramma stelleri {Gmel.) Prantl,

On sandstone or limestone rocks, in less exposed situa-

tions than the preceding species. It begins to fruit in

May and June. All the specimens show more or less fruit,

those collected in May and some of those in June, being

immature. The following counties are represented:

Johnson {Dr. C. M. Hobby, June, 1880); Cedar (T. H.
Macbride, July, 1893) ; Delaware (T. H. Macbride, Aug.,

1883); Jackson (Aug., 1894); Dubuque (E. M.Irish,

May, 1891; J. A. Anderson, July, 1900); Winneshiek

(T. E. Savage, May, 1899); Cerro Gordo (July, 1896).

Genus CHEIUNTHES Swartz, Syn. Fil., p. 129,

(1806).

Cheilanthes FEEi Moore.

Cheilanthes iannginosa Nutt.

Quite rare, on rocky ledges. The specimens in the

herbarium are all well-fruited. They are from the follow-

ing counties: Jones (T. H. Macbride, Aug., 1895);

Dubuque {Pan! Bartsch, July, 1895); Allamakee {T. E.

Savage, May, 1899).

Family ADIANTE5I J. Smith, Hist. Fil., p. 273, (1875).

Genus ADIANTUM L., Sp. PL, vol. II, p. 1094

(1753).

Adiantum pedatum L.

This species rivals Athyrinm filix-foemina in abundance
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and extent of distribution, and is found in similar habitats.

It begins to fruit in June. Specimens from the following

counties are in the herbarium: Lee (June, 1897, sterile)
;

Louisa {P. C. Myers, Aug., 1897) ; Muscatine (E. Reppert,

July, 1894); Johnson {T. H. Macbride, 1883; Shimek\

Sept., 1895); Jones {T. H. Macbride, Aug., 1895; J. E.

Cameron , June, 1895, young fruit) ; Delaware {J. E.

Cameron, Sept., 1897, young fruit); Black Hawk (July,

1898, young fruit) ; Allamakee (T. H. Macbride, August,

1893; T. E. Savage, June, 1899, young fruit); Cerro

Gordo (July, 1896, sterile)
;
Emmet (R. I. Cratty, no

date); Webster (July, 1897, sterile); Calhoun, (G. B.

Rigg, July, 1895, sterile); Polk {piepi/s of E. Des Moines

High School, no date); Adair (J. E. Gow, Aug., 1900);

Pottawattamie (J. E. Cameron, June, 1897, young fruit)
;

Shelby (T. J. Fitzpatrick, June, 1894, young fruit).

Class III. HYDROPTERIDES Will

denow, Sp. PL, vol. v, p. xxxxu.

Order I. MARSILEACEAE R. Br., Prod. Fl. N. Holl.,

p. 166 (1810).

Genus MARS I LEA L., Sp. PL, vol. II, p. 1099,

(1753).

Marsilea vestita H. & G.

This species was reported from Iowa by Arthur (/. c.),

but no known specimens were extant in Iowa herbaria. In

July, 1899, the writer re-discovered the species in the

northwestern corner of Lyon county.* The specimens

*Reported in Rep. Iowa Geol. Sur., vol. x, p. 180, (1900).
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were growing in a shallow pool on an exposure of Sioux

Quartzite, and were all sterile. Several specimens are in

the herbarium.

Order II. SALVINIACE/E Bartling, Ord. Nat., PI.,

p. 15 (1830).

Genus AZOLLA Lam., Encyc. Bot. vol. I, p. 343

(1783).

AZOLI.A CAROUNIANA Willd.

This interesting species was discovered by Mr. F.

Reppert in Muscatine slough, Muscatine county, and has

since been found in the lower portion of the slough in

Louisa county. It begins to fruit in August. The sterile

(young) fronds are green, the fertile red. The following

sets are in the herbarium: Muscatine county (F. Reppert,

Oct., 1895, many fertile); Louisa county (Aug., 1897,

mostly sterile; P. C. Myers., later in Aug., 1897, some
fertile).

Class IV. LYCOPODINE^ Swartz,

I.e.

Order I. LYCOPODIACE/^ Mx., Fl. Bor. Am., vol.

II, p. 231 (1803).*

Genus h Y C O P O D I U M Z., Sp. PL, vol. II, p. 1100,

(1753).

Lycopodium lucidulum Mx.

One Iowa specimen only is in the herbarium. It was

*Michaux wrote Lycopodacece, evidently a mistake.
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collected by the writer on a wooded slope with sandstone

outcroppings, along Pine creek, Muscatine county, in

November, 1897, and is in fruit.

Lycopodium clavatum L.

Quite rare. The specimens in the herbarium are all

from Johnson county ( T. H. Maebr/de, no date, sterile;

Mary F. Linder, no date, sterile; Shimck and P. C.Myers,

March, 1897, sterile). They have been found in but two

localities in the county,—both in rather low woods .

Lycopodium complanatum L.

Found with the preceding species in Johnson county,

and in a similar locality in Muscatine county. Rare in

Iowa. The herbarium contains specimens from two

counties: Johnson (T. H. Macbride, no date, sterile;

Shimek, March, 1897, sterile) ; Muscatine {F. Reppert,
Aug., 1894, in fruit.)

Order II. SELAGINELLACE/E Underwood, Our
Nat. Ferns, P. 10?, (1881).

Genus SELAGINELLA Beauv., Prod. Ae., p.

101, (1805).

Selaginelxa rupestris (L.) Spring.

This species is found in several widely separated locali-

ties in the State, always in barren, sandy or rocky, soil.

All the sets in the herbarium contain more or less fruit.

They are from the following counties: Muscatine (T. H.
Macbrtde, July, 1895; Shimek, Oct., 1896; both from

sand along the Cedar river) ; Dubuque (P. Bartsch, 1895)
;

Lyon (Aug., 1896; July, 1899; both from Sioux Quartzite

exposures)

.



DESCRIPTIONS OF AMERICAN UREDINE^, III.

BY J. C. ARTHUR AND E. W. D. HOWAY

The species of Uredinece to which this article is devoted

embrace those forms whose teleutospores occur on grasses

belonging to the tribes Maydeez, Aiidropogoiiccs, Paniccce,

Oryzcce, and Phalaridcce. In studying the plant rusts it

has been found very helpful to bring together all available

material on closely related hosts. In this way we have

been able to get a more comprehensive and accurate view

of the limitations and variations of species, and, moreover,

to detect a number of errors that have crept into the litera-

ture and led to misconceptions. To carry out this

plan we have taken the material for this article from the

hosts belonging to a circumscribed portion of the great

family of the Graminece', rather than indiscriminately from

the hosts of any part of the family, as in the previous

article of the series.

The present article like the two preceding ones, is based

upon the material in the authors' Uredinece Exsiccates ct

Iconcs, each article corresponding to a fascicle. The first

article was published in this journal (3:44-57) March,

1895, and the second (4:377-402) December, 1898. The

first fascicle of the distribution was issued September, 1894,

and the second, December, 1898.

The illustrations, which are the same for the Descriptions

and the Exsiccate?, are from camera-lucida drawings made

directly from the material of the distribution. The

figures and the packets have the same numbering, Arabic

numbers being used to designate species, and letters to

indicate the collections under each species.

The intimate association of host and parasite in case of

V—2 7
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the UredinecB makes the accurate determination of the

host of the utmost importance : sometimes it is only

necessary to know the genus, but more often the species

must be unquestionably established in order to give full

value to a specimen. But it is not enough that the name
of the host should be written on the packet to make the

specimen of greatest worth: there should be within the

packet such fragments of the host, bits of inflorescence,

fruits, leaves, stipules, or other parts not too bulky, and

that may or may not be affected by the rust, as may
furnish characters for independent verification, or strong

presumptive evidence. Moreover, the limits of species and

genera among flowering plants are not unchangeably fixed,

and it sometimes becomes necessary to revise the nomen-

clature of the host as well as of the rust, when such

characteristic fragments become very important. The
more difficult the host the more imperative the need of

such helps. Among grasses and sedges, especially, we
have often had occasion to deplore their absence. The
ligules of grasses should in particular be included, and

bits of their inflorescence whenever possible.

We have experienced much difficulty in securing good

material of the uredo stages for our distribution, and in

some cases even for purposes of study. The idea that

diagnostic characters are lacking in the uredo seems to be

so widely and firmly established, that collectors do not

search for this stage of a rust, and rarely collect it even

when conspicuous. The idea is erroneous, however,

although it seems to have support from the customary

omission, or subordination, of such characters in technical

descriptions. Sometimes the uredosori are much more

distinctive of the species than the teleutosori, and rarely

less so than are the aecidia. Specimens showing the best

development of the spermogonia, aecidia, uredosori, and

teleutosori should in most cases be independently collected

for each species. The finest specimens are those which

show one of these stages in optimum development, and
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one or more of the others in much less abundance, either

just beginning to appear, or nearly vanished.

Still another sort of spore sometimes occurs among

grass-forms that has had special attention called to it lately

by the researches of M. A. Carleton, until now only

partially published (Science 13:250). It has long been

recognized in Puccinia vexans Farl., and considered to be

a peculiar teleutospore-like uredospore : but Carleton

finds that it has, moreover, a peculiar manner of germina-

tion. He has given the name amphispore to it. We have

ventured to apply the name to what has heretofore been

called the uredospore of Puccinia tripsaci, both on account

of the structure and texture, and of the association with

the other spore-forms. But this assignment of its role

must be accepted as somewhat tentative until opportunity is

given for studying the mode of germination, which is at

present unknown.

In this article we have extended and varied the use of

signs for designating spore stages of the Uredinece. For

some time the Roman numerals, I, II, III, have been

generally employed to indicate secidial, uredo, and

teleutosporic stages, respectively, and occasionally of late

the spermogonial stage has been represented by O. To
these we now add X for the amphisporal stage. When
these signs are used in connection with specimens of

Exsiccates^ we have found it convenient to indicate the

relative abundance of each stage by using capital forms for

the dominant stages and lower case forms for deficient

stages: thus ii, iii, X applied to a specimen of Exsicca tec
,

means that it exhibits chiefly amphisporic sori, but that

some more or less perfect sori of uredospores and teleuto-

spores are present, or at least that some spores of these

may be found by moderate search among the amphisori.

The first article of this series contained descriptions of

species numbered from one to seventeen, the second

article contained numbers eighteen to thirty-four, and the

present article contains numbers thirty-five to forty-four.
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35. Puccinia tripsaci Diet. & Holw. (1897. Bot. Gaz.

24:27).

35a. On Tripsacum dactyloides L. X, iii. Near City of Mexico,

Mex., Holway.

Orig. Desc. "Sori on both sides of the leaves, at first covered by the

epidermis, at length erumpent, somewhat linear: uredosori cin-

namon-brown, spores globose or elliptical, 30-37 by 28-33//, epispore

up to 4/u, thick, chestnut-brown, echinulate, with four germ-pores:

teleutospores elliptic or obovate, rounded at both ends, with a

hooded thickening at apex, slightly constricted, smooth, brown,
33-41 by 20-25//: pedicel longer than spore, firm, brownish."

SYN:

1897. Uredo pallida D. & H. Bot. Gaz. 24:37.

Sori amphigenous, but especially beneath, prominent,

somewhat linear, 1-3 mm. long, tardily naked, encircling

epidermis conspicuous.

II. Uredosori pale, uredospores nearly round to obovate,

small, 13-18 by 20-26^, colorless when dry, wall thin,

echinulate, pores four, equatorial.

X. Amphisori cinnamon-brown, amphispores round or

elliptical, wall thick up to 4/*, dark yellowish-brown,

coarsely echinulate, 28-33 by 30-37/"-, pores four, rather

noticeable, equatorial; pedicel thick, fugacious.

III. Teleutosori dark brown, teleutospores elliptic or

obovate, slightly or not at all constricted, smooth, dark

golden-brown, 20-25 by 33-41/*, apex rounded, occasion-

ally obtuse, considerably thickened, base rounded, pedicel

as long or longer than the spore, colored, firm.

The apportionment between this species and the follow-

ing one of the four or five forms of uredineous spores now
known on Tripsacum is based upon their association in the

material that has come to hand. The absolute proof of

relationship must await careful field observation or
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cultures. It is assumed in the first place that what were

described originally as uredospores of this

species are true amphispores. We use the

name recently proposed by Carleton

(Science 13:250) to designate a form of

spore having definite physiological and

morphological characters, intermediate in

most respects between uredo and teleuto-
Fig. 1. .

uredo pallida spore, to which the uncertain term, meso-

fonJ^ZX spore, has heretofore been applied. In the

of Mexico, oct. i, specimens (35a) published with the present

fascicle of exsiccates, the amphispores and

teleutospores are well shown. In a specimen collected by

Mr. Holway at Tizapan, near City of Mexico, Sept. 27,

1899 (No. 3504), the true uredospores {Uredo pallida D.

& H.) and the amphispores are in similar manner associa-

ted. Other specimens in our possession show only one

form of spore in each case. The specimens in this

distribution are part of the type collection, and show
amphispores and in some cases teleutospores.

36. Puccinia polysora Und . (1897. Bull. Torr. Bot.

Club. 24:86).

36a. On Tripsacum dactyloides L. II. Cuernavaca, Mex., Holway.

Orig. Desc. "II, III. Amphigenous: sori very small, short, very

numerous but irregularly scattered, remaining long enclosed by
the tough epidermis of the host, at length rupturing by a narrow

slit: uredospores large, broadly oval, 35x30//, scarcely echinulate,

the epispore of medium thickness, pale rusty-brown: teleutospores

variable, usually short, irregularly oblong, often somewhat con-

stricted at the septum, averaging 25X40//, the cells often irregu-

larly angled, the upper usually broader than long, blunt or rounded

above; apex not thickened; pedicel short."

The gross appearance of this species is similar to that

of the preceding, except that the sori are smaller, longer
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time covered, and usually more abundant. The uredo-

spores are thin-walled, closely

and finely echinulate, and have

four equatorial germ - pores

.

The specimens in this fascicle

(36a) show only uredospores,

as also does a specimen in the
Fig. 2.

.

L

Puccini a polysora Und. From type herbarium of Mr. S. M. TraCV,
collected at Auburn, Ala., cct.1891.

colkcted by him &t Mobile,

Ala., Oct. 17, 1886, but the type collection, made by B.

M. Duggar at Auburn, Ala., Oct., 1891, shows both

uredo- and teleutosori. The irregular, thin-walled teleuto-

spores (fig. 2) are very different from the teleutospores of

the preceding species.

37. PUCCINIA virgata E. & E. (1893. Proc. Acad.

Nat. Sc. Phila. :154).

37a. On Chrysopogon avenaceus (Michx.) Benth. ii, III. Rooks Co.

Kans., Bartholomew.

Orig. Desc. "III. Sori amphigenous, but more fully developed on

the lower side of the leaf, linear, often lcm. or more long', erumpent
and margined laterally by the ruptured epidermis, dark chestnut-

brown, almost black. Teleutospores mostly wedge-shaped or

clavate, but also some of them oblong, 40-70 X 18-22//, the upper

cell shorter and elliptical or subglobose and dark, the lower cell

longer, narrower, and lighter colored, apex rounded and obtuse

or subtruncate, and sometimes a little roughened. Epispore

thickened at apex but without any distinct papilla. Has a general

resemblance to P. graminis, but the spores are different."

SYN

:

1834. Caeoma (Uredo) andropogi Schw. Trans. Amer.

Phil. Soc. 4:290.

1896. Puccinia clavispora Ell. & Barth. Erythea 4: 79.

1897. Uredo alabamensis Diet. Bull. Cornell Univ. 3 : 22.

Sori amphigenous, but more abundant beneath, linear,

elongated, early naked, ruptured epidermis prominent.
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II. Uredospores obovate, rarely subglobose, 18-30 by

28-45/*, wall reddish-brown, deeper colored at the apex,

also somewhat thicker at the apex (up to 4/u) , strongly and

closely tuberculate, pores distinct, four, equatorial; para-

physes numerous, light brown, somewhat capitate, usually

curved, wall thickened above.

III. Teleutospores clavate, cuneate or oblong, 18-22 by

40-70/"-, septum above the middle, lower cell pale, thin-

walled, upper cell oblong or often subglobose, dark brown,

apex much thickened, rounded, obtuse or nearly truncate,

pedicel thick and short.

Exsic

:

Ellis & Everhart, N. A. F., 2888, 3476.

Sydow, Uredineen, 1066.

Seymour & Earle, Econ. Fungi, 535.

This rust has proved to be a puzzling species, and no

one heretofore has wholly compassed its form and habit;

even now the secidial stage is not known. Still it possesses

strongly marked characters in both its uredo- andteleuto-

sporic stages. The structure and color of the uredospores,

together with the clavate paraphyses, are strongly

diagnostic, while the unequal and dis-

similar-celled teleutospores are fairly

distinctive. The uredo stage is often

prolonged without intermixture of teleu-

tospores, especially in the eastern

states. Only uredospores were known

to Schweinitz, and only uredospores

occur in the collection made by B. M.

Duggar in Alabama, which Dietel,

sixty-five years later, made the basis
Fig- 3- .

caeoma (uredo) andro- of a new name. We have examined

SSLtSL sT^ted type material of these descriptions, and

at Bethlehem, Pa., iS29 . present herewith drawings of spores

and paraphyses from each (figs. 3 and 4)

.

Puccinia virgata Ellis & Everhart was founded on

material collected in Rooks Co., Kans., on Jan. 23, 1892
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(see fig. 5), and the host determined as Pan iaim virgatum

.

A collection made from the type

locality on May 21, of the same year,

was distributed in Ellis & Everhart's

N. Am. Fungi, as No. 2888. This is

teleutosporic material, as would be

natural in a winter collection, but a

little search reveals the presence of

uredospores and paraphyses, and these,

together with the teleutospores, agree

exactly with those of the type collec-

Fig. 4- tion of Pncci7iia clavispora Ellis and
I'REDO ALABAMENSIS Diet. ,-a , i c . , , -,

From type collected at Au- Everhart, and of the two types already
bum, Aia., oct. i 4 , 1891. mentioned. The leaves of Panicum

virgatum and of Chrysopogon avcnaccus can not be certainly

told apart by any characters derived from the color,

texture or surface markings of the blades, but on the other

hand the ligules are wholly

distinct, those of the Paniaim

being prominent and fringed

with long, white, silky hairs,

and those of the Chrysopogon

being still larger and entire.

Diagnoses drawn from both

rust and host show that these

two Kansas collections sup-

pttccinia vnoATAjf.,%E. From type posed to be on Paniaim are

collected in Rooks Co., Kans., jan. 23, 1892. identical with Pucciuia clavi-

spora known to be on Chrysopogon, and that the host of

the type of the earlier name was not a Panicum but was

Chrysopogon avcnaccus. It appears that with the possible

exception of material found in the herbarium of the

Kansas Agricultural College no collection of the supposed

P. virgata on Panicum has been made since 1892, and it

was then only found "on one solitary tuft of grass about

two feet across" (see Bartholomew's "Kansas Uredinese"

in Trans. Kans. Acad. Sci. 16:183).
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The published descriptions of P. clavispora and P.

virgata also agree, except that in the latter the teleuto-

spores are said to be "sometimes a little roughened."

This can only be explained by supposing the statement to

apply to the uredospores, which occur sparingly in the

original material, and being colored like the teleutospores

and of the same apical form, might easily be mistaken for

them. So far as we know Puccinia virgata occurs only on

Chrysopogon avcnaceus (Michx.) Benth. {Sorghum nutans

Gray, Andropogon avenaceus Michx.).

38. Puccinia ELLisiANA Thuem . (1878. Bull. Torr. Bot.

Club. 6:215).

38a. On Andropogon scoparius Michx. III. Rooks Co., Kans., Bar-

tholomew. •

38£. On Andropogon scoparius ii, III. Decorah, Iowa, Holway.

Orig. Desc. "P. acervulis hypophyllis, gregariis, plus minusve
lineariformibus, seriatis, elevatis, atro-fuscis, liberis; sporis ellip-

soideis vel subclavato-ellipticis, septatis, medio vix constrictis,

vertice rotundatis, incrassatis,apice rotundatis,ab pedicello separa-

tis, episporio disseptimentoque crasso, obscuriore, 30-40 mm. long-

.,

18-23 mm. crass., fuscis; pedicello subrecto, a^quali, 18-22 mm.
longo, pallidissime fusco; paraphysibus nullis — Certe a P.

andropogonis, Fckl., diversa."

New Jersey: Newfield, in Andropogonis virginiani Lin., foliis

aridis, Jan.. 1877. Eeg. J. B. Ellis."

SYN

:

1895. Puccinia andropogi Lagerheim (non Schw.)

Ured. Herb. Fries :45.

1898. Diccsoma ellisianum Kuntze, Rev. Gen. PI. 3:468.

Sori as in P. andropogonis Schw. Uredospores yellowish-

brown, thick-walled, (about 4/"-), closely and finely tuber-

culate, subglobose, 16-24/"*, mostly 20^ in diameter, pores

four, equatorial, distinct: teleutospores elliptical to oblong

or clavate, averaging larger than those of P. andropogonis,

the elliptical ones 20-24 by 32-40^, and others 16-20 by
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44-52/* ; apex thickened, rounded or often pointed in the

oblong-clavate ones; pedicel nearly hyaline, frequently up

to 80/"* long.

EXSic

:

Thuemen; Myc. Univ. 1336.

That two species of rusts have been confounded under

the name of Piiccinia andropogi was first pointed out by

Eagerheim in his account of the UredinecF in the herbarium

of Elias Fries, now in the Botanical Museum of the

University of Upsala, Sweden. He was unfortunate, how-

ever, in assuming that the species having thick-walled

uredospores was the true Schweinitzian P. andropogi.

The writers have not examined the type specimens of

Piiccinia cl/isiana, but the examination of specimens in

three sets of Thuemen's "Mycotheca universalis," viz.,

those in possession of the' New York Botanical Gardens, of

De Pauw University, and of Mr. Holway, which apparently

contain part of the type collection, uniformly shows the

presence of the characteristic uredospores. It is possible,

however, that some of the following species may be inter-

mixed, as is likely to be the case in almost any collection

of this rust. It is doubtful if the host of the type collec-

tion, which wras taken in mid-winter, is really Andropogon

virgin icns, as published, for the ligules of the leaves in

specimens available are broad, entire, or slightly jagged,

and correspond with those of Andropogon glomcratus, a

species which grows in the type locality, instead of being

narrow and ciliate, as in A. virginicus. But this is not a

matter of moment as the species occurs upon A.scoparius,

A. furcatus, and probably upon other native species of

Andropogon, and might well occur on A. virginicus. The
specimen in Ellis & Everhart's "Fungi Columbiana," No.

1376, on Andropogon /ia//ii, is Piiccinia andropogonis,

and not P. ellisiana as labelled. The species doubtless

ranges throughout the central and eastern United States,

for specimens have been examined from different localities
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in Kansas, Iowa, Indiana, Mississippi and New Jersey. It

is far less abundant than the true Pncci)iia andropogonis

Schw.

A rust which closely resembles P. ellisiana is the

European Puccinia ccsatii Schroeter {P. andropogonis

Fckl.). This species was collected on Andropogon
furcatiis by A. B. Seymour on Aug. 22, 1884, atBrainerd,

Minn., on his journey to Washington Territory, and also

on A. hallii, by H. J. Webber, in Sept., 1889, in Howard
Co., Nebraska. Both the teleutospores and uredospores

resemble those of P. ellisiana, but the uredospores are

much larger, having nearly twice the diameter, and the

germ-pores, instead of being four and equatorial, are more

than four and scattered. Both of the above collections

have passed until now for P. andropogi.

The secidia of both P. cl/isiana and P. ccsatii yet remain

undetected.

39. Puccinia andropogonis Schw. (1834. Trans. Amer.
Phil. Soc. 4:295).

39a. On Pentstemon hirsufus (L.) Willd. o, I. Lafayette, Ind., Stuart.

39b. On Pentstemon albidus Nutt. I. Rooks Co., Kans., Bartholomew.
2>9c. On Pentstemon grandiflorus Nutt. o, I. Long Pine, Neb., Bates.

7>9d. On Andropogon scoparius Michx. II, iii. Spirit Lake, la., Arthur.

39e. On Andropogon scoparius III. Lafayette, Ind., Stuart.

2>9f. On Andropogon scoparius ii, III. Lafayette, Ind., Miss Snyder.

?>9g. On Andropogon furcatus Muhl. II, iii. Spirit Lake, la..,Arthur.

39//. On Andropogon furcatus ii, III. Lafayette, Ind., Miss Snyder.

39z. On Andropogon furcatus III. Decorah, la., Holway.
39/. On Andropogon furcatus ii, III. Rockport, Kans., Bartholomew.
Z9k. On Andropogon hallii Hack, ii, III. Cody, Neb., Bates.

Orig. DKSC. "449. 20. Pentastemonis Sz. A. orbiculare minus eras-

sum purpureum subtus luteum, peridiis candidis congestis.

Non infrequens in foliis et caulibus Pentastemonis hirsuti.

Distincta species. Lineas duas latum. Peridia pro ratione plantar

magna. Sporidia luteo-fusca, simplicia, vesiculosa."

Second Desc. "*2911. 7. P. andropogi, L. v. S., frequentissima

autumno in foliis culmisque etiam vaginis variarum specierum
Andropogi, Bethl.

P. maculis obliteratis, acervis dense aggregatis, elevatis, fuscis,



182 NATURAL HISTORY BULLETIN.

obtusis, linearibus, abbreviatis. Sporidiis fuscis. Quamquam non
confluit, tameti fere tota folia occupat."

SYX :

1822. Aecidiiim peiitastemonis Schw. Schrift. d. Nat.

Ges. zu Leipzig 1:68.

1895. Puccinia americana Lagh. Ured. Herb. Fries

:45.

1898. DiccEoma andropogonis Kuntze. Rev. Gen. PI.

3:467.

0. Spermogonia few, amphigenous, bright orange when
fresh: spots none or colorless: spermatia elliptical or

oblong, 3-4 by 5- 7m.

1. Spots circular, yellow and splashed with purple, or

with a distant purple border: secidia mostly hypophyllous,

the border low, recurved and split into few segments:

spores angular, 16-18 by 18-24/*, slightly tuberculate:

peridial cells quadrangular, 16-20 by 24-32/*.

II and III. Hypophyllous: sori small, elliptical, or

confluent and linear, numerous, surrounded by the ruptured

epidermis: uredospores yellowish-brown, echinulate, glob-

ose, mostly 20-24/*, membrane rather thin (about 2/*) :

teleutospores smooth, thickened above, obovate to ellipti-

cal, 20-24 by 28-32/*, dark brown, with apex rounded, or

oblong to clavate, 16-20 by 36-44/*, color paler and with

apex sometimes pointed: pedicel tinted, about the length

of the spore.

Exsic

:

Ellis, N. A. F., 1470 11]
.

Carleton, Ured. Amer., 12 111
.

Ellis & Everhart, Fungi Columb., 1376 l11
, 1457 1X1

.

Sydow, Uredineen, 57 1X1
.

Kellerman & Swingle, Kans. Fungi, 28 l
.

The cultures on which the association of secidia and

teleutospores is based were made by Messrs. Arthur and

Stuart in 1899 (Bot. Gaz. 29:272). The species is very

abundant east of the Rockv mountains in both the secidial
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and teleutosporic stages, but the uredo stage is of brief

duration and rarely collected. Specimens gathered as early

as the middle of June in central Indiana show teleutosori.

In the teleutosporic condition it is difficult to distinguish

this species from the preceding. Some search, however,

will usually reveal at least a few of the characteristic

uredospores, even in collections made in the winter season,

and the chief reliance should be placed upon these. The
thin-walled echinulate uredospores of P. aiidropogonis are

wholly unlike the thick-walled, small, and finely tubercu-

late uredospores of P. cllisiana.

The type specimen of P. aiidropogonis Schw. is in the

Schweinitz collection of the Philadelphia Academy of

Sciences. It is an ample one, in the original packet,

unmounted, and labeled in Schweinitz's handwriting. The
sori are very numerous. The host is not named on the

packet, but appears to be Audropogon scoparius. The
type locality is not given, but it is probably Bethlehem,

Pa., as stated in the author's list of N. Am. Fungi (Trans.

Am. Phil. Soc. 4:295). We have examined the type and

find the characteristic, thin-walled, echinulate uredospores,

and no other sort. There can be no question regarding

the error of Lagerheim in supposing the Schweinitzian rust

to be a thick-walled uredoform rather than a thin-walled

one. No other specimen of rust on Audropogon occurs in

the Schweinitz collection, unless one include his Cceonia

{Uredo) androftogi, a very dissimilar form on Clirysopogon

avenaccns {Audropogon of earlier authors) . (See page 177.)

The specific name Pentastemonis', which Schweinitz gave

to the secidial form a dozen years before he employed the

one we have adopted, can not be used, as there is already

a Pnccinia pentstemonis given by Peck in 1885, to a rust

on Pcntstcmon found in western North America.

The form of the name as Schweinitz wrote it, was
" Puccinia andropogi" but we have followed Schroeter,

Saccardo, Kuntze, and many others in writing it P.
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andropogonis . The Greek noun -,:,y,ov being in the third

declension, a Latin derivative like Andropogon should be

also in the third declension, and not in the second as

assumed by Schweinitz and others.

The rust is very common, especially upon Andropogon

scoparins Michx. We have examined specimens on this

host collected in New York, Pennsylvania, Alabama,

Louisiana, Indiana, Iowa, North Dakota, Nebraska,

Kansas and Nevada. We have examined specimens on A.

furcatus Muhl. (A. provincialis Lam.) from Mississippi,

Indiana, Iowa and Nevada: on A. virginicns L. from

Alabama: on A. argyraccns Schultes from Alabama: on

A. Iiallii Hack, from Nebraska: on Pentstemon hirsutus

(L.) Willd. {P. pubcsccns Sol.) from Alabama, Indiana

and Kansas: on P. albidus Nutt. from Kansas: on P.

grandiflorus Nutt. from Nebraska, and Iowa, and on P.

gracilis Nutt. from Iowa.

40. Puccinia versicolor Diet. & Holw. (1897. Bot.

Gaz. 24:28).

40a. On Andropogon melanocarpus Ell. III. Guadalajara, Mex.,

Holway.
40£. On Andropogon melanocarpus Ell. ii, III. Cuernavaca, Mex.,

Holway.
40c. On Andropogon melanocarpus Ell. II, iii. Cuernavaca, Mex.,

Holway.

40d. On Andropogon contortus E. II, III. Chapala, Mex., Holway.

Orig. Desc. "Spots epiphyllous, purple-red, or brown and yellow;

sori hypophyllous, oblong or linear; uredosori yellow, surrounded

by the ruptured epidermis; spores ovate, 30-40 by 25-31//, epispore

very thick, colorless, with short spines, contents irregularly

branched, or often star shaped; teleutosori firm, pulvinate, black,

surrounded by the ruptured epidermis; spores elliptical, scarcely

constricted, rounded at both ends, smooth, chestnut brown, apex

variously thickened, (generally not over 8/0 35-45 by 27-33//; pedicel

hyaline, firm, up to 130// long."

This species has a uredospore of remarkable appearance.

The walls are colorless and appear to be thickened like the

sclerenchymatous cells of seed coats, thus forcing the
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contents into star shaped forms. The scar made by the

separation of the pedicel can rarely be detected. The

germ-pores are also obscure. The collection on Andropo-

gon contains appears to differ from that on A. nuiano-

caipus, by having more truly elliptical and thicker-walled

telentospores, but there appears to be no specific distinc-

tion. ,The specimens of this distribution collected at

Guadalajara, Mex., are part of the type collection.

41. Puccinia cenchri Diet . & Holw . (1897. Bot. Gaz.

24:28).

41a. On Cenchrus multiflorus Presl. ii, III. Guadalajara, Mex., Hol-

way.

Orig. Desc; "Sori very small, hypophyllous, scattered; uredosori

surrounded by the ruptured epidermis; spores obovate or elliptical,

36-45 by 30-35//, brown, echinulate, with equatorial germ-pores;

teleutosori covered by the epidermis, black; spores oblong-, mostly

clavate, apex truncate, or irregularly angled, sometimes constrict-

ed, narrowed or rounded at base, 40-53 by 18-25,", epispore smooth,

brown, strongly thickened at apex; pedicel very short, brown."

The specimens in this distribution are part of the type

collection. This species has also been found on Cenchrus

cchinatns L,., E. Ule, Herbarium Brasiliense, No. 2549.

42. Puccinia substriata Ell. & Barth. (1897. Erythea

5:47).

42a. On Paspalum setaceum Michx. II, III. Rooks Co., Kans., Bar-

tholomew.

Mb. On Paspalum paniculatum E. II, Hi. Cuernavaca,Mex., Holway.

42c. On Pennisetum mexicanum Hemsl. ii, III. Patzcuaro, Mex.,

Holway.
Aid. On Pennisetum mexicanum Hemsl. ii, III. Near Morelia, Mex.,

Holway.

Orig. Desc. "II & III. Amphigenous. Uredospores globose or obo-

vate, 19-23 by 22-30//, ferruginous, very faintly echinulate, in minute

(i/jMmm.) punctiform or elliptical sori, covered by the irregularly

ruptured epidermis. Teleutospores obovate or clavate, rusty

brown, distinctly constricted, upper cell mostly broader and very
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slightly roughened, only moderately thickened at apex, which is

regularly rounded or sometimes flattened, without any distinct

papilla, very faintly striate, 27-52 by 19-23//, on stout, short, (15-20,u)

slightly colored pedicels. Sori mostly oblong and about 1mm.
long, covered by the epidermis, which finally splits either along

the top of the sorus, or oftener along one side, leaving it covered as

if by a cap or lid.

Differs from Puccinia paspali Tracy & Earle in the shape of the

sori, the slightly echinulate uredospores and the thick, short

pedicels of the teleutospores."

Sori amphigenous, oblong, small, at first bulliform then

tardily naked; ruptured epidermis prominent, sometimes

stretched over the sorus in bands.

II. Sorus pale yellow; uredospores obovate or globose,

19-24 by 20-30u; wall rather thin, yellowish-brown, finely

and abundantly echinulate; pores four, equatorial.

III. Sorus brown; teleutospores oblong or obovate , dark

brown, 19-24 by 28-50/".; apex more or less thickened,

rounded, obtuse or slightly truncate; pedicel somewhat

colored, firm, from short to the length of the spore or

longer.

Exsic

:

Sydow, Uredineen 1080.

This appears to be a polymorphous species. The
Kansas collections upon Paspalam setacenm have teleuto-

spores with mostly broad and short pedicels, while the

Mexican collections on Pennisctum mcxicanum have most-

ly broad and long pedicels ; otherwise the two forms appear

essentially alike. But the form on Paspalum paniculatum,

on the contrary, has smaller and more delicate spores

of both uredo stage and teleuto stage, and the teleutospores

are quite irregularly shaped, with short and more slender

pedicels, which are sometimes attached obliquely.

Comparing this material with the type collection of

Puccinia paspali Tracy & Earle, which was secured at

New Orleans, La., upon Paspalum virgatum L,., one is

struck with the lack of distinctive characters. The
uredospores of Puccinia paspali are like those on Paspalum
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setaceum, only somewhat irregular in form, while the

teleutospores are intermediate between those of Paspalum

setaccum and P. paniculatum. The oblique irregular

teleutospores of Puccinia paspali, and the linear sori, are

the only marked characters with which to separate this

species from Puccinia substriata, and these may be a

local result of the influence of the host. We are inclined

to think either that there is but one polymorphous

species, or that the forms here included in Puccinia

stibstriata on Pennisetum mexicannm and on Paspalum

paniculatum are to be separated, making four species in

all. The material at our disposal is inadequate for a

definite conclusion, and it may be that cultures will be

required for the final decision.

The markings on the teleutospores mentioned in the

original description have not been detected by us. The
upper cell is said to be "very slightly roughened" and the

apex "very faintly striate." These characters do not

appear in our material, either when viewed dry or wet.

43. Uromyces halstedii De Toni. (1888. Saccardo,

Syll. Fung. 7:557).

43a. On Homalocenchrus virginicus II, III, (Willd.) Britton. Dalles

of the Wisconsin river, Wis., Arthur.

Orig. Desc. "Sori mostly hypogenous, small, elongated, forming
irregular rows; uredospores 22-25 by 26-30//, elliptical, light yellow,

indistinctly echinulate, tips dark; teleutosori shining black, spores

wedge-shaped and quite irregular, 17-30 by 25-33//, pedicel about
one half the length of the spore. The broad free end of the spore

is divided into 5-20 sharp or blunt projections, the longer with
hyaline tips." Halsted, 1. c.

SYN:

1887. Uromyces digitatus Halst. Jour. Myc. 3:138.

1889. Uromyces halstedii Ludw. Bot. Centrbl. 37: 120.

1898. Ctzomurus halstedii Kuntze. Rev. Gen. PI. 3.450.

Exsic

:

Ellis & Everhart, N. Am. Fungi, No. 2227.

V—2 8
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A very distinctive species, especially in the form of the

telentospores, and it is unfortunate that the descriptive

name first given to it had to be abandoned, because already

used. The sori are tardily naked: uredosori pale brown,

the teleutosori blackish-brown.

The uredospores have thin walls with four to six

scattered pores. The fine, abundant echinulation, al-

though indistinct when wet, is very prominent when
examined dry. Most of the spores come within 20-24 by

24-26/*.

The teleutospores are amber-colored, with the upper part

darker and brownish; lateral walls thin. The pedicels

are slender and colored.

44. Puccinia majaxth^e (Sckum.) nom. nov

.

44a. On Polygonatiim commutatum (R. & S.) Dietr. o, I. Decorah, la.,

Holway.
44b. On Phalaris arundinacea L. II, III. Sailor's Encampment,

Mich., Harper.
Orig. Desc. "1518. vE. Majantha-, macula orbicularis pallide-vir-

idis centro flava; peridiisdistantibus depressis primoflavis, demum
subferrugineis, ore laciniato: laciniis subrotundis obtusis; pulvere

primo aurantiaco demum cinereo fermgineo.

In foliis Convalaria; bifolia;. ^Estate."

Second Desc. "47. Puc. sessilis n. sp. Schneider. Puce, sitzend,

keilformig mit abgestiitzten Scheitel. In langlichen von der

Oberhaut bedeckten Haufchen. An Phalaris arundinacea L.

Neuhaus b. Pirscham. Sch. Schwarzwasserbruch b. Liegnitz."

1803. Aicidium majanthce Schum. Enum. PI. Saell.

2:224.

1824. Cezoma elegans Schlecht. in part. Fl. Berol.

2:115.

1825. Cezoma convallariatum Lk. in part. Sp. Plant.

2:42.

1827. Uredo convallariarum Spreng. Linnaei Syst.

\
r

eg. ed. sexta 4:573.

1869. Puccinia sessilis Schneider (as emended by

Magnus). Schroeter\s Brand- und Rostpilze Schlesiens

:19.
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1896. Puccinia smilacearum-digraphidis Kleb. Zeits. f.

Pflkr. 6:261.

0. Spermogonia epiphyllous in small clusters, puncti-

form, rather prominent, orange-colored; spermatia ellipti-

cal, about 3 by 5 ft.

1. ^Bcidia small,, hypophyllous on yellow spots, in

circular clusters, often irregularly confluent; margin nearly

entire, slightly recurved; spores subglobose, 20-26 ^ in

diameter, peridial cells subglobose, somewhat angular,

28-32 by 24-28/*.

II and III. Sori numerous, very small, elliptical to

shortly linear, on both sides of the leaf; uredospores

yellowish-brown, echinulate, obovate to globose, 24-32 by
16-20 /*, pores scattered: teleutosori black, covered by the

epidermis: teleutospores oblong or wedge-shaped, more

rarely shorter and elliptical, apex sightly thickened,

generally darker, rounded, truncate, oblique, or rarely

pointed, smooth, brown, mostly 44-52 by 16-24 /*; pedicel

short or wanting; paraphyses none.

Exsic

:

Ellis, N. A. F., 229 !
, 1421 » , 1475 l >

'

.

Sydow, Uredineen, 95 ,
, 96 *.

Rabenhorst-Winter, Fungi Europaei, 3024, 3026a, b & c.

Thuemen, Myc. Univ., 27 '.

Kunze, Fungi seel, exsicc., 554 >.

The Puccinias on Phalaris arundinacea have been

divided into several so-called physiological or biological

species. Dr. Dietel defines the former as species morpho-
logically similar, but whose teleutospores are only able to

produce the aecidium from which they themselves were

derived. Klebahn describes biological species as fungi

that are indistinguishable morphologically, but are clearly

separated from each other by the choice of host

plant upon which they develop. The question has been

raised whether they are entitled to this designation, or

whether they are to be regarded as "biological races.

"
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Magnus has used the term "adaptive-races," meaning

parasitic fungi which for several generations have become
habituated to a particular host plant, and therefore more

easily infect that species than another upon which the

same parasitic fungus also occurs. Klebahn says:

(translated) "I would speak of biological races, when
among fungi that are morphologically similar, yet infect a

series of host plants, there are those that infect one host

easily and abundantly, and another host with diffi-

culty and sparingly, and also others that, conversely, infect

the latter readily and the former with difficulty, and still

others that infect all equally. The totality of these fungi

would form the species, the last being the typical form of

it and the first two biological races. From this it will be

seen that Puccinia smilacearum-digraphidis and Puccinia

convallarics-digraphidis as they have shown themselves in

my experiments, are to be regarded as biological species."

The following forms on Phalaris having teleutospores

nearly or quite identical, but having secidia on different

species of hosts, have been described:

1. Puccinia phalaridis Plow. 1888. Jour. Linn. Soc.

— :88. Infects only Arum maculatum

.

2. Puccinia zvinteriana Magn. 1894. Hedw. 33:83. (P.

sessilis Schneider, as used by Winter, Plowright, and

Klebahn). Infects only Allium ursinum.

3. Puccinia smilacearum-digraphidis Klebahn. 1896.

Zeits. f. Pflkr. 6:261. (P. sessilis Schneider as used by

Magnus and Dietel). Infects Polygonatum, Majanthcmum
Convallaria and Paris.

4. Puccinia convallarics-digrapliidis Klebahn. 1896.

1. c. {P. digraphidis Sopp.) Infects only Convallaria.

5. Puccinia paridis-digraphidis Klebahn. 1896. 1. c.

(P. paridis Plow.). Infects only Paris.

6. Puccinia schmidtiana Dietel. 1896. Ber. d. Naturf.
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Ges. zu Leipzig, Jahrg. 1895-6 :198. Infects Leucojum

vernum.

7. Puccinia orchidearum-phalaridis Klebahn. 1898.

Zeits. f. Pflkr. 8:23, 9:155. Infects Orchis maculala,

Platanthera chlorantha, and Listcra ovata.

Puccinia scssilis was the first of these species published,

and the description, based upon teleutospores collected in

Silesia, would apply to all. Dr. Winter in Saxony made
the first cultures (Ber. d. Nat. Ges. zu Leipzig, 1874 :41),

and showed that the teleutospores of a Puccinia not dis-

tinguishable from Puccinia scssilis, produced its secidium

on Allium
,
and the experiments were repeated by Plow-

right in England with the same result (1887. Jour. Linn.

Soc. 24:89). Magnus claimed (1894. Hedw. 33:83) that

as the secidium on Allium and Arum did not occur in

Silesia where the teleutosporic type material was collected,

while an secidium was common there on all the four hosts

named above under "3" , therefore the name Puccinia scssilis

must apply to the Puccinia producing these latter aecidia.

This would require a new name for the Puccinia infecting

Allium, which he accordingly called Puccinia winteriana

.

The culture experiments in Europe have been numerous

and carried on for several years, and the results seem, in

general, well established. Klebahn tried growing Puccinia

smilaccarum-digraphidis for a number of seasons on Poly-

gonaium ,to see whether it would develop a tendency to

less easily infect the other hosts. He found that it did in-

fect Polygonatum more strongly than other hosts, and in

his last article he says that although it is wise to guard

against too hasty conclusions, he thinks that his experi-

ments appear to indicate the possibility of a change in the

character of a fungus through cultures.

This species has been called Puccinia striatula Peck
(Puc. linearis Pk.), a name of uncertain application, but

which is probably not to be cited as a synonym.
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No cultures of this species have been made in the

United States, but the collections presented herewith are

so clearly indistinguishable from what Klebahn has called

Puccinia smilacearum-digraphidis that we do not hesitate

to associate the American secidia and teleutospores.

What will be the ultimate systematic standing of bio-

logical species among the UredinecB is yet uncertain.

There is no gainsaying the statement that "the races of

one generation of botanists often become the species of the

next generation, who as they study them more minutely

and carefully, discover constant marks not previously

recognized." In our opinion there appears to be consider-

able utility and no material harm in treating the biologi-

cally distinguishable forms of Phalaris rust as normal

species. In an address on "The conception of species as

affected by recent investigations on fungi" delivered by

Dr. Farlow three years ago before the American Associa-

tion for the Advancement of Science, the conclusion is

reached, after reviewing many specific cases including the

one in hand, that "as systematic botany develops in the

future it may very well become the study of races rather

than species as we now consider them. In some cases, as

in the Uredinacece , the time may be not far distant when

this condition of things will be reached." To meet the

requirement of utility and the growing tendency in syste-

matic work we have undertaken to select the name for the

forms of rust presented in this fascicle in the same manner

as we would for thoroughly distinct and unquestioned

species. We therefore feel it incumbent upon us to

recognize the law of priority, which at once compels us to

ignore such a recent, but attractively descriptive name as

Puccinia smilacearum-digraphidis. The earliest name

that we have found is by Schumann, who cites for his name

but the single host, Convallaria bifolia, since transferred

to the genus Smilacina, and now resting under the genus

Unifolium. Immediately following s-Ecidium majanthce
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on the page in Schumann's work is AZcidium convallarice

occuring on Convallaria majalis, which should clearly

provide the specific name for Klebahn's Puccinia conval-

laritz-digraphidis . So far as we know the latter species

does not occur in this country.







Explanation of Plates.

The drawings have been made from a Zeiss microscope fitted with a

D objective and No. 8 compensating ocular, and by the use of an Abbe
camera lucida. They are uniformly drawn to a magnification of 625

diameters, and reduced in engraving to 470 diameters.

The essentially correct dimensions of the spores may be obtained

from the plates by multiplying the measurements taken in millimeters

by two, the results being in mucros (/n).

The pores shown for the uredospores do not always represent the full

number, but only those that were evident. When the scar on the

uredospores left by the separation of the pedicel is shown, it is placed

lowermost.

Explanation of Plate I.

35a. Puccinia tripsaci Diet. & Holw.

On Tripsacum dactyloides TL,., from Mexico.

Five amphispores and four teleutospores.

36a. Puccinia polysora Unci.

On Tripsacum dactyloides L>, from Mexico.

Four uredospores.

37a. Puccinia virgata Ell. & Everh.

On Chrysopogon avenaceus (Michx. ) Benth., from Kansas.

Four uredospores, three paraphyses and four teleutospores.

38a. Puccinia eluisiana Thuem.
On Andropogon scoparius Michx., from Kansas.

Three uredospores, one drawn as if opaque, and seven

teleutospores.

38b. Puccinia elusiana Thuem.
On Andropogon scoparius Michx., from Iowa.

Two uredospores and eight teleutospores.
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Explanation of Plate II.

39a. Puccinia andropogonis Schw.

On Pentstemon hirsutus (L. ) Willd., from Indiana.

Five spermatia and four aecidiospores.

396. Puccinia andropogonis Schw.

On Pentstemon albidus Nutt., from Kansas.

Four aecidiospores.

39c. Puccinia andropogonis Schw.

On Pentstemon grandiflorus Nutt., from Nebraska.

Five spermatia and five aecidiospores.

39^. Puccinia andropogonis Schw.

On Andropogon scoparius Michx., from Iowa.

Four uredospores and one teleutospore.

39c. Puccinia andropogonis Schw.

On Andropogon scoparius Michx., from Indiana.

One uredospore and three teleutospores.

39/. Puccinia andropogonis Schw.

On Andropogon scoparius Michx., from Indiana.

Two uredospores aud five teleutospores.

39^. Puccinia andropogonis Schw.

On Andropogon furcatus Muhl., from Iowa.

Four uredospores and one teleutospore.

39A. Puccinia andropogonis Schw.

On Andropogon furcatus Muhl., from Indiana.

Two uredospores, one drawn as if opaque, and five teleuto-

spores.

39z. Puccinia andropogonis Schw.

On Andropogoti furcatus Muhl., from Iowa.

One uredospore, drawn as if opaque, and four teleutospores.

39/. Puccinia andropogonis Schw.

On Andropogon furcatus Muhl., from Kansas.

Two uredospores and five teleutospores.

2>9k. Puccinia andropogonis Schw.

On Andropogonis hallii. Hack., from Nebraska.

Two uredospores and two teleutospores.
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Explanation of Plate III.

40a. Puccinia versicolor Diet. & Holw.

On Andropogon melanocarpus Ell., from Mexico.

Two uredospores and four teleutospores.

406. Puccinia versicolor Diet. & Holw.
On Andropogon melanocarpus Ell., from Mexico.

Three uredospores and four teleutospores.

40r. Puccinia versicolor Diet. & Holw.
On Andropogon melanocarpus Ell., from Mexico.

Six uredospores, one drawn as if opaque, and three teleuto-

spores.

40a". Puccinia versicolor Diet. & Holw.

On Andropogon contortus L., from Mexico.

Two uredospores and three teleutospores.

41a. Puccinia cenchri Diet. & Holw.
On Cenchrus multiflorus Presl., from Mexico.

Two uredospores and six teleutospores.
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Explanation of Plate IV.

42a. Puccinia substbiata Ell. & Barth.

On Paspalum selaceum Michx., from Kansas.

Four uredospores and four teleutospores.

42*. Puccinia substriata Ell. & Barth.

On Paspalum paniculatum L., from Mexico.

Four uredospores and six teleutospores.

42c. Puccinia substriata Ell. & Barth.

On Pennisetum mexicanum Hemsl., from Mexico.

Four uredospores and five teleutospores.

42d. Puccinia substriata Ell. & Barth.

On Pennisetum mexicanum Hemsl., from Mexico.

Two uredospores and six teleutospores.

43a. Uromyces halstedii De Toni.

On Homalocenchrus virginicus (Willd.) Britt., from "Wisconsin.

Seven uredospores and five teleutospores.

44a. Puccinia majanth^B [Schutn.) Arth. csf Holw.
On Polygonatum commutatum (R. & S.) Dietr., from Iowa.

Nine spermatia and five aecidiospores.

44*. Puccinia majanth^e (Schutn.) Arth. & Holw.
On Phalaris arundinacea L., from Michigan.

Five uredospores and three teleutospores.
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42c 42d

44a 44b
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THE LOESS OF IOWA CITY AND VICINITY.*

BY B. SHIMEK.

The loess of Iowa City presents no unique features. It

is of the type which prevails in the eastern part of the

state, being fine and homogeneous; found chiefly on high-

lands, especially in its undisturbed condition, and follow-

ing their vertical contours, thus varying but little in thick-

ness which seldom exceeds twelve or fifteen feet; contain-

ing both tubules and loess-kindchen in the usual varying

proportions; and more or less fossiliferous. It has been

quite fully discussed by McGeet. Lists of the fossils

which are found about Iowa City have already been

published,! and it is not the purpose of this paper to offer

much that is new in this direction, but rather to present a

detailed account of the habits of the local modern molluscs,

and their bearing on the loess.

In probably no other locality in the country have these

modern and loess faunas been studied side by side more
fully than at Iowa City. Besides the early work of Witter,

and that of Keyes (chiefly upon State University Museum
specimens collected and identified by the writer) , the

efforts of Pilsbry and Bayard Elliott were especially note-

worthy, though the former published but little, while the

latter made no permanent record of his observations, but

submitted a part of his collection to the present author,

who has been engaged in loess and mollusc studies with

* This paper was presented in abstract to the Iowa Academy of Sci.,

December, 1900.

f U. S. Geol. Sur., vol. xi, pt. i, 1891.

|WJMcGee,/.c; C. L. Webster, Am. Nat., May, 1887, p. 419; B.

Shimek, Am. Geol., vol. i, pp. 149-152, 1888; Bull. Lab. Nat. Hist.,

State Univ. la., yol. i, pp. 200-209, 1890; etc.
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more or less interruption for many years, and has gathered

together great numbers of both fossil and modern forms

which bear on this question.

The lists representing these faunas are therefore more

complete than is possible where resident observers are not

engaged in the investigation of both branches of the

subject, and this fact, coupled with the comparative rich-

ness of both faunas, makes a comparison of them especi-

ally interesting and suggestive. Since all of the fossils

which have been found at Iowa City are molluscs, and

belong with few exceptions to the local modern molluscan

fauna, a study of the habits of the living species is of the

highest importance because of the light which is thus

thrown upon the conditions which existed during the

deposition of the loess. The species included in this list

are therefore grouped according to habit in order that

comparisons and conclusions may be facilitated. All notes

on distribution, etc. of both modern and fossil shells in

the following list have reference to the vicinity of Iowa

City only, unless otherwise specifically stated. "Western

loess'' means that of western Iowa and eastern Nebraska.

The material was abundantly collected and studied in the

field by the author, and is now in his private collection.

The names of the local fossil (loess) species are pre-

ceded by two asterisks. Those which have been found

fossil in the loess in other localities, but not at Iowa City

though now found living here, are marked by one asterisk.

The latter series does not however include all the species

of the modern fauna of Iowa City which were reported in

the earlier Missouri and Nebraska lists of loess fossils,

as no specimens are extant and the species are not now
known to occur in undoubted loess. The species living

near Iowa City but not represented in the loess are un-

marked. The territory covered by this report is included

within a radius of six miles from Iowa City.



IOWA CITY LOESS. I97

RECENT AND FOSSIL MOLLUSCS AT IOWA CITY.

1. Species here found only as fossils.

**Pyramidula shimekii (Pils.) Shim.

Quite common in the loess of Iowa City, which furnished

the type specimens. A more complete discussion of this

species is given on pp. 139-145 of this Bulletin.

**Pyramidula strigosa iowensis Pils.

This variety is now extinct. All other forms of this

extremely variable species however belong to the dry

western plateaus and mountains. It is locally quite com-
mon in the loess, and the type specimens were from this

locality.

**Pupa muscorum (L.)

.

Now living in the U.S. from Maine to Montana, thence

to Nevada. Also in Europe. Not rare in the loess.

**Pupa blandi (Morse) Binn.

Two specimens were recently found in the loess near

Iowa City. It is not rare in the western loess, and is

found living from New Mexico to Montana. The shells

usually formerly reported under this name are Bifidaria

pentodon(?) . The easternmost localities from which fossils

have been received are Muscatine and Stockton in Musca-

tine county, Iowa. They were erroneously reported as

P. muscorum .

*

**Vallonia gracilicosta Reinh.

Quite common in the loess. It is common in western

* Through the writer's error they were so reported in Prof. Udden's
note on Hershey Ave. fossils in Leverett's Report in U. S. Geol.

Sur. vol. xxxviii, p. 174, 1899. In that list P. blandi should be

substituted for P. muscorum. Also in Udden's Report, la. Geol.

Sur., vol. ix, p. 359, 1899, where the same substitution should be

made in the Fulton township (Stockton) list. P. muscorum does

however occur at Muscatine.
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and northwestern Iowa, and thence westward, where it

lives in high, dry situations. Its easternmost known
station in Iowa is in Winnebago county.

**SUCCINEA GROSVENORII Lea . (?)

A form referable to this species is quite common in the

local loess. The species now lives abundantly in the South,

and in Nebraska and western Iowa, and is uniformly found

(so far as the writer's experience shows) in situations

which are exposed to severe drouth during at least a portion

of each year.

The Succineas of this group, both recent and fossil,

require further elaboration.

It is interesting to note that the foregoing species, now
extinct at Iowa City, all belong to the modern terrestrial

fauna of the dry west, from Montana to New Mexico, and

that only two species extend eastward as far as Iowa.

2. Terrestrial species, now living at Iowa Citv.

a. Species of higher, more or less exposed, and

often rocky slopes.

*Vallonia parvula Sterki.

Common on exposed rocky slopes, hence occuring in

scattered colonies. Rare in the loess of western Iowa.

*Leucocheila fallax (Say) Try.

Locally common on higher exposed slopes, chiefly under

fragments of limestone. Rare in the loess of western Iowa

and eastern Nebraska.

**Bifidaria armifera (Say) Sterki.

Very common. Most frequent on more or less exposed

slopes under limestone, among roots of grasses, etc.

Sometimes also in deeper shade, and occasionally on lower
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grounds, under logs, etc. Rare in the loess at Iowa City,

but very common in the western loess at Council Bluffs,

Iowa.

*BlFIDARIA HOLZINGERI (Stcrki) .

Quite common under stones, etc. on exposed hillsides.

Rather rare in western loess.

**Bifidaria pentodon (Say) Stcrki.

Quite common on rather open rocky slopes, sometimes

on lower grounds, under stones, etc. As a fossil this

species is widely distributed, and in this locality is very

common.

*Bifidaria CURVIDENS (G/d.) Stcrki.

Not uncommon. It is rare in the loess of the west and

south, but has not been found fossil at Iowa City.

*BiEidaria corticaria (Say) Stcrki.

Common in a few restricted localities among the roots of

tufted grasses, etc. growing on exposed rocky slopes. Not

found in the local loess, but reported from Des Moines by

Keyes, from Muscatine by Witter and from Illinois by

Leverett. It is not rare in the loess of Natchez, Miss.

*Poeygyra LEAi (Ward) Pils.

Found here under sticks, etc. on slopes near a prairie

swamp. Also more rarely on scantily wooded slopes.

Rare in the loess of the west, etc.

*Succinea avara Say.

Not rare on more or less exposed rocky slopes. This is

the small, typical form which is now found on low grounds.

The same form occurs abundantly as a fossil, being one of

the most characteristic species of the loess. It occurs in

all the fossiliferous exposures near Iowa City, being the

only fossil found in some of them.

**VlTREA INDENTATA (Say) PUs.

Not rare on rocky slopes. This, and the following
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species, also occurs on lower grounds, but both are more

common on drier slopes. Rare in the loess.

**ZONITOIDES MINUSCULUS (Binn.) Pih.

Common under stones, etc. on higher slopes, and under

sticks, leaves, etc. on lower grounds. Rare in the loess.

b. Species of higher, more deeply shaded (often

mossy and rocky) banks and slopes, some-

times in deep woods.

**Helicixa occulta Say.

This species, though a prosobranch, is strictly terrestrial

in its habits. It is found living in but one locality, a

steep, rocky northern slope near Turkey creek, six miles

north of Iowa City, the locality in which it was first dis-

covered by the writer about twenty-two years ago. It is

quite abundant in this very restricted locality, being found

under stones and fallen leaves. It is very common in

the loess, and is found in nearly all the exposures. The
body-whorl of the fossil shell sometimes still contains the

operculum.

The writer recently found this species (living) common
on the rocky slopes along Pine Hollow creek in Dubuque
county, and Little Turkey river and its small tributaries in

Clayton county, Iowa localities not hitherto reported.

**Polygyra profunda (Say) Pih.

Common under sticks, stones, leaves, etc. on higher

shaded slopes. It is found in but one loess-exposure in

this vicinity, but is very common in the loess of Natchez,

Miss.

*Polygyra CLAUSA (Say) Pih.

Widely distributed in deeper woods near Iowa City, but

nowhere common. As a fossil it is rare, occurring occa-

sionally in more southerly loess. None have been found at

Iowa City.
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*POLYGYRA HIRSUTA (Say) Pils.

Locally quite widely distributed in deeper woods, though

never gregarious. Fossil shells are found sparingly in the

western loess at Council Bluffs, la.

*POLYGYRA MONODON {Rack.) Pils.

This species is very similar to the preceding in its

habits, and in the distribution of both the recent and fossil

forms, both, however, being rather more abundant.

Neither has been found fossil at Iowa City, though their

discovery would not be surprising. Common in the loess

at Natchez, Miss ., and also fossil in Indiana.

*STROBILOPS VIRGO (Pils.).

Locally common on rocky, shaded slopes. It is occa-

sionally found fossil in the western loess. This has

ordinarily been reported as Strobila labyrinthica Say.

Vertigo milium (Gld.) Binn.

Not common, on mossy banks and slopes. Not found

fossil. Its minute size might easily cause it to be over-

looked.

**Vertigo ovata Say.

Rare, on mossy, shaded banks, sometimes on lower

grounds. Somewhat more common as a fossil, occurring

sparingly in several of the exposures.

*Vertigo bollesiana (Morse.)

Rare, on mossy banks, usually in shady places. It is

rare in the western loess.

*Vertigo tridentata Wolf.

Locally common, usually on rather exposed rocky, moss-

covered banks. Found sparingly in the western loess.

**C0CHLIC0PA LUBRICA (Mull.).

Rare on rather open slopes, etc. It is more common as
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a fossil, but is one of the rarer species of the local loess.

*Circinaria concava {Say) Pits.

Widely distributed on shaded, especially rocky, slopes,

but not gregarious. It is not found in the local loess,

but is quite common southward. It is one of the common
fossils at Natchez, Miss.

**CONULUS FULVUS {Drap.) Mull.

Not uncommon on shaded slopes in moss, and under

sticks, leaves, etc. Fossil shells are not rare, and as a rule

are better developed than the modern specimens.

*Zonitoides arboreus {Say) Sterki.

Very common, usually under logs in high or low places,

and not uncommonly in comparatively open woods. It

can not yet be reported from the local loess, but has been

found by Prof. Savage in the loess of Henry county, Iowa,

and it is not rare in the western loess.

**Pyramidula alternata {Say) Pi/s.

Locally common, usually on higher, deeply-shaded slopes

under logs, stones, leaves, etc. Not common in the loess

at Iowa City.

**P\-RAMIDULA PERSPECTIVA {Say) Pils.

Common on shaded banks, etc. under decaying logs.

This species is not generally distributed in the loess, though

it is very common at Natchez, Miss. At Iowa City it

occurs rather abundantly in but one exposure.

**Helicodiscus lineatus (Say) Morse.

Scattered specimens are not infrequent. They are

usually found in deeper shade under sticks and logs.

Fossil shells are quite rare.

*PUNCTUM PYGMiGUM {Drap.) Biiiu

.

This minute shell is easily overlooked, but is quite

common under sticks and fallen bark on northerly shaded
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slopes, and among clumps of hazel, etc. on lower grounds.

The author collected fossil shells in the loess of Natchez,

M_i&s.. , but none have yet been found in the northern

loess.

**Sphyradium edentulum alticola (Inger.) Pits.

While this form scarcely deserves rank as a variety, the

name is here retained to designate the common loess fossil

which is identical with recent shells (commonly known

under the varietal name) which are now found in Wyom-
ing, Colorado, etc. This form is much elevated, and has

a distorted body-whorl, which destroys the symmetry of

the otherwise almost perfectly cylindrical shell. Typical

cdcntnlum is exactly like the upper part of the shell of the

variety and is a less fully developed form. An occasional

shell of the varietal form is found eastward with the type.

Speaking of the recent shells Dr. Sterki says:* "There

are, among the common form, high specimens with

narrower penultimate and wider last whorl, found every-

where occasionally in this country as well as in Europe

;

and thus P. alticola Inger. t is not even a true var. here."

However in the Rocky Mountain region the variety is

the common form, and it is likewise generally distributed

through the northern loess, belonging to the category of

the most common and most characteristic loess fossils.

Only two recent specimens have thus far been taken at

Iowa City. As both are rather young shells it is impossible

to determine whether they are the type or the variety. As

the distinction between them, however, is not worthy of

maintainance, they are here grouped together.

c. Terrestial species of lower, shaded, alluvial

grounds, under sticks, leaves, etc.

**Polygyra viultilneata (Say) P/ls. (Large form)

.

Two forms of this species occur here. The larger, the

* Nautilus, vol. vi, pp. 6 and 7, May, 1882.

f First described as Pupil/a alticola Ing-ersoll, in Bull. U. S. Geol.

Sur. of the Terr., 2, p. 128,-1875.
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more common form, lives on wooded alluvial bottom-lands

which are not too dry, and may be found abundantly creep-

ing or hiding among the smaller plants, under fallen

leaves, etc. Four fossil specimens only were found in one

of the exposures at Iowa City, and it is rare in the loess of

the Missouri river in eastern Nebraska. The smaller form,

discussed under {d) , is much more common in the loess.

*BlFIDARIA CONTRACTA {Say) Stcrki.

Very common on rather low grounds, under logs, etc.,

sometimes ascending to higher slopes. Absent from the

local loess and rare westward. It is more common in the

southern loess.

BlFIDARIA PROCERA {Gld.) Stcrki.

Only one local specimen was collected on rather low

ground. Westward this species is quite common in drier

situations, under sticks and leaves in clumps of bushes,

etc. None have yet been found in the loess.

**YlTREA HAMMONIS {Strum.) PUs.

This name is used for the species commonly known as

Zonites viridulus Mke. on the authority of Pilsbry. Bin-

ney refers Helix hammonis Strom, to Zouitcs fabricii Beck,

—a species from Greenland.* Our species is quite

common under logs, etc. on rather low, more or less

wooded, grounds. Rather rare in the local loess, but

more common westward.

**PVRAMIDULA STRIATELLA (Allt/l.) PUs.

Quite common on scantily timbered alluvial bottom-

lands, under logs, fallen leaves, etc. Also on higher

slopes. As a fossil it is very common, and is widely dis-

tributed, appearing almost universally in our northern

loess deposits. Fossil eggs, agreeing exactly with recent

eggs of this species, are also frequently found.

* W. G. Binney: Terr. Air-Breath. Moll. U. S., vol. v, p. 127, 1878.
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**Succinea obliqua Say.

Very common under leaves, etc. on timbered alluvial

bottom-lands. Westward the species frequently appears on

higher grounds. Quite common as a fossil.

*Carychium exiguum (Say) Old.

This species is common in damp places on rather low

grounds, under logs, etc. No local fossil specimens have

been found, but the species is rare in the western loess.

*Pomatiopsis lapidaria (Say) Try.

Locally common with Pyramidula striatella. This

species, like Helicina occulta is a gill-bearing mollusc, yet

it is strictly terrestrial in its habits. The author has col-

lected living specimens in widely separated sections of the

State, and found the habitat uniformly the same. Not

found in the local loess, but reported from Memphis,

Tenn.,* from Missouri t and from Arkansas.!

While the species of this group are more common on lower

grounds, most of them occasionally appear on higher

slopes. Thus Polygyra multilineata (medium sized),

Bifida ria contracta', Vitrea hammonis, Pyramidula stria-

tella and Succinea obliqua are very common on a rather

scantily wooded, rocky, steep slope in Iowa City at an

altitude of from twenty-five to seventy-five feet above the

Iowa river. Most of these species also occur sparingly at

higher altitudes in the western part of the State. Bifida ria

contracta is so common in such situations in all parts of

the State, that it might well be classed in group [b)

.

d. Species of mud-flats, edges of swamps, etc.

ZONITOIDES NITIDUS (Milll'.) St.

This species is locally not uncommon under sticks and

* James M. Safford: Geol. Tenn., p. 434; 1869. Reported as Amnicola.

f G. C. Swallow: Geol Sur. of Mo., vols, i and ii, p. 215. Also reported

as Amnicola.

X R. E Call: Rep. Ark. Geol. Sur., vol. ii, pp. 166, 167 and 179.
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leaves in low, wet places. It has not been found in the

loess.

**POLYGYRA MULTILIXEATA (Say) Pih.

The smaller form, already mentioned, is not uncommon
along the edges of a prairie swamp near Iowa City. It is

almost exactly like the locally more common fossil form of

this species. This small form is also common in other

portions of the State,—especially westward.

*SUCCINEA RETUSA Lea

.

This species is now common on mud, etc. among plants

in swampy places. The large variety magister Pils. is the

common form. A few fragmentary specimens of young

shells from the loess of Nebraska are in the writer's

possession. They are probably young shells of the

variety. None have been found at Iowa City.

**Succixea sp. (?).

A rather large Succinea, which has not yet been satis-

factorily placed, is quite common on bare mud-flats along

streams, and also occurs in the local loess. In some

respects it is intermediate between .S\ avara and ^T. obliqua,

sometimes approaching the smaller, more slender forms

of the latter species quite closely.

The foregoing species are wholly terrestrial in habit, and

moreover, with few exceptions flourish in comparatively

dry situations. While all require a certain amount of

moisture when active, the lower surface of a fallen leaf, a

stick, or a stone, even in a comparatively exposed place,

furnishes all that is necessary.

The following summary of the preceding notes is of

interest:

Species found at Iowa City only as fossils ... 6

Species found here both living- and fossil . . . .19
Species now found living here, but occurring as fossils

in the loess of other localities 19

Species living here, but not yet reported from the loess 3

Total 47
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These shells represent more than 90% of the fossils in

the loess, and, the fossil fauna so far as it occurs, is very

similar to the living surface fauna. The latter is richer in

species, but this difference may be only apparent. A close

study of the local living fauna shows that species

frequently occur in very restricted areas. Different parts

of the same slope, often but a few feet apart, not in-

frequently show much variation in the distribution of

species. When we take this peculiarity of distribution of

land-shells into account with the comparatively very small

total area of all the loess exposures of this vicinity, we can

readily see that the opportunities for finding the recent

shells are much better.

While, as stated, the great majority of the local loess

fossils belong to the preceding list of terrestrial forms, a

few additional species of aquatic habit are also sparingly

found. In no case, however, are they generally distribu-

ted in the loess, and with the possible exception of

Limncea caperata and L. humzlis, very few individuals are

found. In order that the comparative scantiness of the

fossil aquatic molluscan fauna may be more fully appreci-

ated a list of the local aquatic species is here given. Those

which also occur in the local loess are marked by two

asterisks, and those which are positively known as fossils

only from other localities are marked by one asterisk.

2. Aquatic species now living at Iowa City.

a. Species of smaller ponds, etc., which often

become dry in summer.

*Limn^EA REFLEXA Say.

Common some years in shallow ponds. Not found in the

loess of Iowa and Nebraska, but reported from Missouri by

Hambach.*

**Limn.ea caperata Say.

Locally very common. As a fossil it occurs in but few

* Geol. Sur. of Mo., Bull. no. 1, p. 82; April., 1890.
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exposures, and in these is usually restricted to narrow

bands or pockets, in which it is quite abundant.

**Limn^Ea humilis Say.

Very common in shallow ponds, or on mud-flats. As a

fossil it occurs with the preceding species, and is even

more common.

**LiMNJBA desidiosa Say (?).

Some of the smaller fossil shells of Limn tea may belong

to this species. It is probably found in the loess westward,

though in some cases at least the fossils reported under

this name undoubtedly belong to the preceding species.

Common in shallow ponds.

**Physa gyrina Say.

Very common in shallow ponds. Two very small speci-

mens, probably this species, were found in the loess at

Iowa City.

PHYSA INTEGRA Ha Id.

Very common in ponds, etc. Hitherto reported as P.

heterostropha Say. In a very large series of shells from

Iowa and Nebraska not one specimen of the latter species

was found.

Physa sayi Tap.

Quite common locally. None fossil.

Planorbis campanulatus Say.

Rare locally in ponds. None fossil.

*Planorbis trivolvis Say.

Very common in shallow ponds. Reported from Mis-

souri, but, if occurring at all, certainly not common.

*Planorbis bicarinatus Say.

Common in shallow ponds. One fossil specimen was

collected by Prof. Beyer at Ames, and the species has been

reported from the loess of Tennessee.*

* Safford, Geology of Tenn., p. 434; 1869.
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Planorbis exacutus Say.

Locally common in shallow ponds.

* Planorbis parvus Say.

Very common in ponds, etc. Rare in the western loess.

*Planorbis albus Muell.

Quite rare in rather more permanent ponds. Prof.

Udden collected one specimen in the loess of Milan, 111.

Planorbis dilatatus Gld.(l).

Locally rather frequent. None fossil.

*Segmentina armigera (Say) H. & A. Ad.

Common in ponds. Reported from the loess of Missouri,

but not known as a fossil in Iowa and Nebraska.

Ancylus diaphanus Hald.

Common on sticks, etc. in more permanent ponds.

*Valvata tricarinata (Say)

.

Quite common. It also occurs in deeper ponds. Prof.

Udden collected it in the loess of Milan, 111., and it is re-

ported from Missouri. It is, however, very rare as a

fossil.

Pisidium compressum Prime (?)

.

A few valves of this, or a closely related species, were

found in the local loess. The species is now common,
especially westward, in small prairie streamlets, etc.

All but the last two species in this list are air-breathing

forms. The last one is a bivalve.

b. Species of deeper ponds, bayous, etc.

GASTEROPODS.

Bithyneixa OBTUSA (Lea) St. Quite common.
Amnico^a cincinnatensiS (Anth.). Very common.
Amnicoi,a limosa (Say) Hald. Quite common.

V—2 10
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Valvata bicarinata Lea. Rather rare.

LAMELLIBRANCHS

.

Sph/Erium rhomboideum (Say). Pr. Quite common.

Calyculina parTUMEIA (Say). Common.
Calyculina SECURE (Prime). Not common.

Calyculina transversa (Say). Very common.
Pisidium abditum Hald. Very common.

Unio* subrostraTus Say. Quite common.
Anodonta grandis Say. Common.
Anodonta imbecillis Say. Common.

c. Species of the larger creeks and the river.

GASTEROPODS.

PlEurocera subulare (Lea) Try. Common.
Somatogyrus subglobosus (Say). Common.
SOMATOGYRUS INTEGER (Say) Bttlfl.

Campeloma subsolidum (Anth.) Call. Very common.

Cajipeloma . Two other possible species.

Lioplax subcarinata (Say ) Tros. Not common.
Ancylus rivularis Say. Very common.

LAMELLIBRANCHS

.

Sph.-erium sulcatum (Lam. ) Pr. Very common.
Sph,ERIUM solidulum (Pr.). Quite common.
Sph.ERIUm striatinum (Lam.) Pr. Rather frequent.

Unio .ESOPUS Green. Common.
Unio alatus Say. Common.
Unio anodontoides Lea. Common.
Unio capax Green. Rather rare.

LT
xio coccineus Hild. Common.

Unio CORNUTUS Barnes. Quite common.
Unio donaciformis Lea. Quite common.
Unio ebexus Lea. Rare.

Unio elegans Lea. Common.
Unio ellipsis Lea. Rather rare.

Unio fragosus Con. Quite common.
Unio gracilis Barnes. Common.
Unio l^Evissimus Lea. Common.
Unio ligamentinus Lam. Very common.

*For convenience the old generic names of this group are here

retained.
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Unio ^uteolus Lam. Quite common.
Unio metanever Raf. Common.
Unio obuouus Lam. Not common.
Unio orbiculatus Hild. Rare.

Unio parvus Barnes. Common.
Unio pucatus Le S. Very common.
Unio pustulosus Lea. Very common.
Unio rectus Lam. Common.
Unio rubiginosus Lea. Not rare.

Unio securis Lea. Rare.

Unio spatulatus Lea. Rather common.
Unio TENuissimus Lea. Rare.

Unio trigonus Lea. Very common.
Unio tuberculatus Barnes. Very common.
Unio undulaTUS Barnes. Quite common.
Unio ventricosus Barnes. Very common.
Unio verrucosus Barnes. Rare.

Margaritana compl,anata Barnes. Common.
Margaritana hildrethiana Lea. Locally common.
Margaritana marginata Say. Rather rare.

Margaritana rugosa Barnes. Quite common.
Anodonta edenTula Say. Common.
AnodonTa ferussaciana Lea. Not rare.

Probably other species of Anodonta occur.

A summary of the aquatic species here listed presents

the following results

:

Aquatic species found here both living and fossil . 5

Aquatic species living here and occurring in the loess

elsewhere ......... 7

Aquatic species of the occurrence of which in

undoubted loess no record exists . . , . .66

Total 78

It will be observed that the proportion of local aquatic

shells found in the loess, here or elsewhere, is compara-

tively insignificant, and what is true of species applies with

even greater force to individuals. The fossil shells of

aquatic species, with the two exceptions already noted,

occur very sparingly indeed. The writer's own sets of

these fossils, a part of the fruit of twenty years of careful

search, form such an insignificant part of his collection

that they seem scarcely worthy of serious attention. But
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it will be further noticed that even these aquatic fossils

belong to the fauna of the small pond or streamlet which

may, and often does, remain dry during the greater part of

summer, and that their presence in no wise proves that

large bodies of water existed where the loess was deposited.

Indeed the total absence of species which are truly

fluviatile, or which at least prefer larger bodies of water,

would point to the contrary conclusion. These fluviatile

species are today very abundant in this vicinity, and their

shells are, for the most part at least, quite heavy, and

often large. Had large streams or other bodies of water

existed where the loess is deposited, thus furnishing con-

ditions favorable to this fluviatile fauna, it is reasonable to

suppose that some of these shells would be found fossil

today to relate the story of the conditions under which

they existed. Yet no such evidence has ever been found in

undoubted undisturbed loess, and the conclusion that such

bodies of water did not exist where loess is now found is

irresistible. Indeed the molluscan fauna of the loess points

to comparatively dry, upland, terrestial conditions such as

exist over the greater part of Iowa today. It suggests

land-surfaces clothed with vegetation offering shelter and

food to terrestial snails,—a vegetation developed under

medium conditions of moisture and temperature such as

exist here todav.



IOWA PTERIDOPHYTA {Continued.

BY B. SHIMEK.

The writer's recent visit to Dubuque and Clayton

counties, Iowa, a part of the time in company with Messrs.

Anderson and Nelson of the Dubuque High School, resulted

in interesting additions to the collection of Iowa Pteri-

dophyta in the Herbarium of the State University, which
were received too late for insertion in the main paper on

pp. 145-170 of this Bulletin. The region in which these

additional collections were made lies in Liberty township,

Dubuque county and Millville township, Clayton county,

and includes the interesting gorge known as Pine Hollow,

together with smaller ravines of a similar nature which are

tributary to the Little Turkey river. The collections were

made May 10-13, 1901. A list of the additional material,

with references to the main paper, is here given:

Equisetum arvense L. (p. 154).

Common, and still fruiting in both counties.

Equisetum pratense Ehrh. (Insert on p. 154).

Sterile specimens of this species were quite common on

rocky slopes along Pine Hollow creek in both counties.

The species has not been reported from this State.

Equisetum robustum A. Braun. (p. 155).

Very common on lower ground in both counties. A few

specimens are in fruit.

Equisetum hyemale L. (p. 155).

Quite common in low sandy soil along Pine Hollow
creek in Dubuque county. None fruiting.
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Equisetum l.Eyigatum A.Braun. (p. 155).

No specimens were found in the counties under con-

sideration, but sterile fronds were collected en route in

Delaware county,—an additional locality.

BOTRYCHIUM VIRGINIANUM (L.) Swz. (p. 156).

Rather young plants with green fruit were quite common
in both counties.

OSMUNDA CLAYTOXIAXA L. (p. 158).

Finely fruited plants were common in both counties.

OxOCLEA SEXSIBILIS L. (p. 159).

Young sterile fronds were collected in Dubuque county.

Struthiopteris struthiopteris (L.). (p. 16o).

Young sterile fronds were rather common in both

counties, and a last year's fruiting frond was taken in

Dubuque.

Cystopteris fragilis (/..) Bernh. (p. 160).

Plants with young fruit were common in both counties.

Cystopteris bulbifera (Z.) Bernh. (p. 161).

Common in both counties. The fruit was just beginning

to appear.

Phegopteris robertiaxa (Hoffni.) Fee. (p. 162).

A few sterile fronds were just beginning to appear in

moss-beds on rocky slopes in Dubuque county.

Xephrodium cristatum (L.) J/.r. (p. 162).

A few plants with partly unrolled fronds were found in a

low swampy place in Dubuque county. Some of the fronds

displayed very young fruit.

Nephrodium spixulosum (Rets.) Desv. (p. 163).

Rather rare, on rocky slopes in Dubuque county. Very

young fruiting fronds were just appearing.
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Athyrium filix-fcejmina (A.) Roth. (p. 163).

Sterile immature fronds were common in both counties.

Athyrium thelypteroides (Mx.) Dcsv. (p. 164.)

Young sterile fronds were not rare in Dubuque county.

Camptosorus rhizophyllus (Z.) Link. (p. 165).

Common in both counties. Last year's proliferous

fruiting fronds were in excellent condition.

Pteridium aquieinum (L.) Kuhn. (p. 166).

Very young fronds were common in higher woods in

Dubuque county.

PELL^A atropurpurea (L.) Link. (p. 166).

Well-fruited last year's fronds were rather common in

both counties.

Cryptogramma stelleri \Gmel.) Prantl. (p. 167).

Very common in both counties. Young fruiting fronds

were abundant.

Adiantum pedatum L. (p. 167).

Very young fronds were common in both counties.

Note: The following locality-specimens, collected by Mr. Herbert
Goddard in Winneshiek county, should also have been noted on pp. 162

and 163.

Phegopteris robertiana (Hoffm.) Fee. (June, 1896). Very close to P.

dryopteris,—too close. Some are well-fruited.

Nephrodium goldieanum (Hk. ) H. & G. (July, 1896). Well-fruited.

ADDENDA TO THE FLORA OF LYON COUNTY.

BY B. SHIMEK.

As a result of a brief visit made in August, 1900, to the

large groYe occupying the southwestern corner of Lyon
county, Iowa, the writer is enabled to add several species

of flowering plants to his recently published list.*

One additional native tree, Juglans nigra L., the Black

Walnut, occurs sparingly on lower slopes, and should be

* ''Flora of Lyon county,'''' lozva Geo/. Sur. vol. x, pp. 157-184, 1900.
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inserted on p. 162 of that paper. The remaining additional

species are herbs, and should be classed with the Mcsophytic

species of zvood and meadozv.**

They are as follows

:

Viola canadensis L. Canada Violet.

One specimen in flower was collected on a wooded slope.

The lower surface of the leaves, the petioles, stipules and

peduncles in this specimen are more pubescent than in

typical forms of the species.

Impatiens fulva Nutt. Spotted Touch-me-not.

Not rare in marshy, shaded places.

Sicvos angulatus L. Star Cucumber.

Not rare on wooded alluvial bottoms along the Big

Sioux river in the large grove.

Eupatorium ageratoides L. White Snake-root.

Not rare on the shaded slopes.

Bidens CONNATA Mk hi. Swamp Beggar-ticks.

The typical form was rather common on shaded lower

slopes.

Chenopodium hybridum L. Maple-leaved Goosefoot.

Quite common on lower wooded slopes.

Chenopodium boscianum Moq. Goosefoot.

More common than the preceding species, and growing

with it, though usually selecting rather more open tracts in

the woods.

Aris^Ema triphyllum Torr. Indian Turnip.

A few large fruiting specimens were found in rich soil

on the shaded lower slopes.

Panicum crus-galli muticum. Awnless Barnyard Grass.

This awnless form of a species already reported, was

found in some numbers in a little swamp surrounding a

spring, and both the locality and the surroundings indi-

cated that it is native. The plants were very vigorous,

the culms reaching a half-inch in thickness at the base,

and six to seven feet in height.

** See ibid., p. 175 et seq.
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A Catalogue of the Coleoptera of
Colorado.

By H. F. WICKHAM.

The Coleoptera of Colorado have been made the subject of

numerous memoirs, of more or less importance, since Congress
gave the region its name and territorial standing in 1861.

Most of the earlier explorations were made under the auspices

of the Federal Government, and the results were published in

the reports of the department which had the expedition in

charge. A short sketch of these papers may not be out of

place.

In the year 1869, C. Thomas made a collection which was
reported upon by Dr. G. H. Horn. 1 The route followed ran

from Cheyenne, along the eastern flanks of the Rocky Moun-
tains, to Denver, whence side trips were made to Georgetown,
Central City and the Middle Park. The party then went
southward, through Colorado City, Soda Springs, Canon City,

and Trinidad, across the Raton Mountains into New Mexico.

Returning, Colorado was again entered and collections made
in the San Luis Valley, Poncha Pass, Arkansas Valley, South
Park and Denver. No records of localities were kept and
consequently the list has little value to the student of distri-

bution.

A few years later, Lieut. W. L. Carpenter, U. S. A., col-

lected some beetles at various points, among which may be

noted Colorado Springs, Fairplay, Twin Lakes, the South

1 A List of Coleoptera collected by C. Thomas in Eastern Colorado and
Northwestern New Mexico during the Survey of 1S69. By Dr. G. H. Horn.
Hayden's Preliminary Report of the U. S. Geol. Survey of Wyoming and
portions of contiguous Territories, for 1870. Washington, 1872.

V—3 1
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Park and Estes Park. Unfortunately but few of the locality

records were preserved. The list is from the pen of Henry

Ulke. 1 Lieut. Carpenter added to Mr. Ulke's paper a sep-

arate account of some forms taken at an altitude of more than

12,000 feet. A number of Colorado records are contained in

an article by Mr. Ulke that appeared at a later late. 3

The next contribution is by Mr. J. Duncan Putnam. 3 He
publishes a list of some two hundred and fifty species taken

by himself, chiefly near the sources of Clear Creek, in the

neighborhood of Empire City; a few are from the Middle

Park, others from the base of the mountains at Denver,

Boulder and Canon City. The determinations are credited

to Mr. Ulke. Exact localities are not quoted, and as he made
excursions to the summits, the collection represents a mixed

fauna and gives no data on vertical distribution.

Mr. P. R. Uhler follows with a report which is of interest

and importance on account of the notes regarding localities

and habits; his paper 4 deals with what is now well-trodden

ground,—the valley of Clear Creek, through Golden and

Beaver Brook. He also spent some time in the Arkansas

valley near Canon City as well as at Denver, Manitou and

Colorado Springs. All of this work was done in the month

of August. Dr. A. S. Packard made a collection in the valley

of Clear Creek and on Gray's Peak during the same summer,

and has given careful records. 5

1 List of Species of Coleoptera collected by Lieut. W. L. Carpenter, U. S. A.,

for the U. S. Geological Survey of Colorado. By Henry Ulke. Seventh

Annual Report of the U. S. Geological Survey, for 1873. Washington, 1874.

2 Report on the collections of Coleoptera made in portions of Nevada,

Utah, California, Colorado, ***** during the years 1871, 1872, 1873 and

1874. Report of the Geographical and Geological Explorations and Surveys

west of the 100th meridian, Vol. V, Washington, 1875.

8 List of Coleoptera collected in the Rocky Mountains of Colorado in 1872.

Proceedings of the Davenport Academy of Natural Sciences, 1876.

4 Report upon the Insects collected by P. R. Uhler during the Explorations

of 1875. Coleoptera. Bulletin of the Geological and Geographical Survey,

1877, Vol. III.

5 Ninth Annual Report of the U. S. Geological and Geographical Survey,

for 1875. Washington, 1877.
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The University of Kansas Expedition, in charge of Prof.

F. H. Snow, made large collections in 1876, chiefly in the

neighborhood of Colorado Springs, whence trips were made
to the surrounding plains and mountains. The South Park

was visited by way of the Ute Pass and a stay was made in

Engelmann's Canon on the Pike's Peak trail. The results

were published by Prof. Snow. 1 The omission of locality

from many of the records detracts much from the value. Two
years later, another party from the same University camped
near Dome Rock in the Platte Canon and took nearly a

hundred species. This collection was also reported upon by

Prof. Snow. 2 About this time a list was published by Dr. H.

Strecker, on a series of Coleoptera taken in the San Juan

region. 3 No definite localities are affixed to any of the names,

but from a perusal of the accompanying notes on Lepidoptera

it is evident that the expedition worked about Pagosa Springs

and along the small rivers flowing southward out of the San

Juan Continental Divide through Hinsdale, Archuleta and La
Plata counties into the Ute reservation. Some may be from

the adjacent regions of New Mexico.

Dr. J. L. Leconte is the author of some important memoirs

on the Rocky Mountain fauna, though the material on which

they are based was obtained by others. In the first of these

papers 4 no localities are cited for most of the species other than

saying that they came from Southern Colorado and Northern

New Mexico, chiefly from the eastern foot hills of the Rocky
Mountains. The second and third papers appeared under

1 List of Coleoptera collected in Colorado in June, July and August, 1S76,

by the Kansas University Scientific Expedition. Transactions of the Kansas

Academy of Science, Vol. V, 1877.

2 List of Coleoptera collected near Dome Rock, Platte Canon, by the Kan-
sas University Scientific Expedition for 1878. Transactions of the Kansas

Academy of Science, Vol. VI, 1877- 1878.

3 Coleoptera. Annual Report of the Chief of Engineers for 1S7S.

4 Report upon new species of Coleoptera collected by the expeditions for

Geographical Surveys West of the 100th Meridian. Annual Report of the

Chief of Engineers for 1876, Appendix jj.
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one title 1 and treat respectively of collections made by Mr.

Fred C. Bowditch and Mr. E. A. Schwarz. Mr. Bowditch

collected mostly in the vicinity of Georgetown, in the Leaven-

worth Valley, the South Park and near Florissant. A number

of records, however, are of species taken at Alma, Garland

and Manitou, or on high mountains. The collections of Mr.

Schwarz are from the southern part of the state—Alamosa,

Garland, La Veta and Veta Pass. These papers are of the

highest scientific value.

Finally we have the publications of Prof. T. D. A. Cock-

erell, who resided for some time at West Cliff, in Custer

county, and who printed several articles on the insect fauna

of Colorado, the most important being one dealing with the

entomology of Custer county. 3 This memoir is not a mere

list of species but contains numerous valuable notes on habits

together with a discussion of several distributional problems.

Other papers by this author treat of the insects of different

parts of the state.

The amount of work done by investigators who have not

published the results is very considerable and probably their

records would more than equal those which have appeared in

print. Some of the more important trips may be noted here.

In 1877, the late Mr. H. K. Morrison spent three months in

the state, making collections in all orders, but I believe that

he did not furnish accurate localities with his material; at any

rate I have seen nothing more definite than " Colo. Morr." on

any of the labels. In 1885, Messrs. Roland Hayward and

Fred. C. Bowditch made a long journey on horseback from

Gunnison to Montrose, thence through part of the Uncom-

pahgre country to Placerville, Rico, Durango and Northern

New Mexico. Returning, they went back to Durango, thence

eastward to Pagosa Springs, up the valley of the San Juan to

1 The Coleoptera of the Alpine Regions of the Rocky Mountains. Part I.

Bulletin of the U. S. Geological and Geographical Survey, Vol. IV, No. 2,

1878. Part II., t. c. Vol. V, No. 3, 1879.

8 The Entomology of the Mid-Alpine Zone of Custer County, Colorado.

Transactions of the American Entomological Society, Vol. XX, 1893.
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Summitville, down to Del Norte, through the San Luis Valley

to Saguache and from there to Gunnison. Accurate records

were kept and through the kindness of Mr. Hayward and Mr.

Bowditch I am able to include them in this paper. The work

done at the Colorado Agricultural College by Prof. C. P.

Gillette and his assistants is very important, since they have

brought together a great number of species from Fort Collins

as well as many from other parts of the state. Having seen

practically all of these collections, which were kindly sent me
for study by Prof. Gillette, the data are now made available

for reference. Mr. E. J. Oslar has sent me collections from

the neighborhood of Denver, as well as some from other local-

ities which have been useful. My own work as a collector in

Colorado may be stated briefly as follows,—a stop at Greeley

during the early part of May, 1889; a visit to Canon City,

Salida, Red Cliff and Grand Junction in May, 1891 ; about two

months at Colorado Springs, Buena Vista, Leadville and

Breckenridge in 1896, followed the next summer by a trip of

several weeks duration to Denver, Georgetown, the Leaven-

worth Valley, Silver Plume and Ouray.

From the foregoing remarks it will be seen that nearly all

of the collecting has been done in a strip extending north and

south, embracing the territory covered by the principal moun-

tain chains and their foot-hills, while the great slope of plains

lying east of the longitude of Pueblo is practically untouched.

Nothing is known of the extreme northwestern corner and in

fact most of the region west of the 108th meridian is still

waiting to be worked. Further study should be made of the

very high peaks, in search of remnants of the Arctic fauna.

The phenomena of distribution in Colorado are of much
interest. Within a radius of a few miles we ma} r find assem-

blages of species representing at least three distinct faunae.

The first, that of the great plains surrounding the mountains,

is marked by a great development of wingless or imperfectly

winged forms, probably largely invaders from the south where

we may suppose that the arid deserts first made their appear-

ance and where this characteristic feature is more in evidence
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among the beetles. Good examples may be found among the

Meloidae, Tenebrionidae and epigaeal Rhynchophora. Occa-

sionally these forms leave their natural haunts and extend for

long distances up the river valleys. Thus Eleodes may some-

times be met with at altitudes exceeding ten thousand feet.

As we enter the timbered country on the higher foot-hills and

lower mountain sides, we encounter a fauna which while not

unmixed with species that have come up from the plains,

shows a strong affinity to the life about our Great Lakes.

Higher still—that is to say from about eight thousand to nine

thousand feet, according to the exposure, presence or absence

of near-by snow-fields and so on—we meet with many species

of genera still more boreal in habits. We may mention

Nebria with its many species, usually taken along the coldest

mountain streams, the flattened Bembidia, and the large

Aphodii. Above timber line the peaks sustain a few beetles

which seem to be of arctic origin, left, probably, by the

retreating ice-sheets of the Glacial period.

I cannot agree with Prof. Cockerell 1 who claims that the

Glacial epoch would, for the time being, result in the almost

complete extermination of the insect fauna of Colorado and

the adjacent table-lands. He assumes that the arid region

" where not actually glaciated would be a frozen desert,"

something which I think is not indicated by such geological

evidence as we possess. The glaciation of Colorado was

apparently not particularly extensive. Neither does it seem

likely that the western ice-sheet went so far south as San

Diego; at any rate the indications seem to show that along

the highlands of Southern California only the loftier mount-

ains were glaciated at all. Today great glaciers exist in the

immediate vicinity of well-wooded districts rich in animal

life. The same phenomenon may have occurred during

ancient times.

For the present I refrain from discussing the correlation

between alpine and isothermal life-zones; the more readily as

I hope soon to treat the matter from a standpoint different

1 Transactions of the American Entomological Society, Vol. XX, p. 319.
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from that usually taken. There is of course that parallelism

between alpine and boreal productions which is due to con-

ditions of climate and temperature, so that generally speaking,

the ascent of a mountain takes us through a series of plants

and animals corresponding more or less closely to what we
should see in passing from south to north along the base of

the chain. However, migration up or down a mountain-side

is easy— often enforced by freshets or high winds— and

insects may occasionally occur in great numbers in situations

where they could not possibly breed.

LIST OF LOCALITIES CITED, WITH APPROXIMATE ALTITUDES.

While many of the altitudes here cited are not quite exact,

they are sufficiently accurate for our purpose. Some of the

data are drawn from the publications of the United States

Geological Survey, others from various railroad maps, and

the remainder are estimates or measurements furnished by

the collectors themselves. It must not be forgotten that the

actual altitude at which a specimen was collected may differ

by several hundred feet from that cited for the station, since

many of the towns are built on mountain-sides and a collector,

in order to save trouble, may label all of his captures alike.

Others adopt the plan of inclusive labelling, giving the ex-

tremes of altitude reached during work in a certain neighbor-

hood.

In addition, I have appended to each station of importance

the name of the investigator, and where one of these localities

is cited in the following pages the credit of collecting must be

allotted accordingly. Some instances occur where a different

plan had to be adopted and in these cases the collector or

authority is mentioned directly in the proper connection.

Alamosa. 755°°- Schwarz.

Alma. 10,250. Bowditch.

Arapahoe Peak. 11,000-12,000. Summit 13,520.

Argentine Pass. 13,286. Bowditch and Wickham.
Arkins. 6,000. O. E. Buffum.
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Aspen. 7,874. W. W. Willard.

Bailey's. 7,714.

Beaver Brook. 6,391. Uhler.

Beaver Creek. Flows into the Poudre. Gillette.

Berkeley. Suburb of Denver. Oslar.

Big Narrows of Poudre. 6,800. C. F. Baker.

Boulder. 5,500.

Breckenridge. 9,674. Wickham. July.

Buena Vista. 7,925. Wickham. July.

Canon City. 5,400.

Canon of Big Blue. 8,500. Hayward and Bowditch. July.

Cerro Summit. Above Montrose, on D. & R. G. R. R.

Gillette.

Cheyenne Canon. 6,200.

Chimney Gulch. 5,909. Oslar.

Cimarron. 6,874. Gillette.

Clear Creek Canon. Near Denver, 6,000-8,000.

CochetopaPass. 10,000. Bowditch and Hayward. August.

Colorado Springs. 6,000.

Cusack Ranch. In Wet Mountain Valley. 8,192. Cock-

erell.

Delta. 4.950. Gillette.

Dolores. Gillette.

Dome Rock. 6,200. Snow. July.

Durango. 5,500-7,000.

Engelmann's Canon. 6,000-8,000. Snow.

Estes Park. 8,600. The toll road runs between the. Park

and Lyons.

Florence. 5,199-

Florissant. 8,184. Bowditch.

Fort Collins. 5,000. The collections from this vicinity

were made by Professor C. P. Gillette together with his col-

laborators or assistants, C. F. Baker, E.J. G. Titus, E. D.

Varney and Miss Emma A. Gillette. The same parties also

took the species recorded from the following points in the

same general neighborhood, at altitudes ranging from 5,000

to 6,000 feet. Dixon, Rist, Owl, Soldier's, Poudre and Spring
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canons; Howe's Gulch, Horsetooth Gulch, Pleasant Valley,

Baxter's Ranch, Bellevue, Laporte, Warren's Lake, New
Windsor and Redstone.

Garden of the Gods. 6,100.

Garland. 7,900. Schwarz. (List by Leconte.)

Georgetown. 8,500.

Glenwocd Springs. 5,758. Gillette.

Golden. 5,690.

Gore Pass. 10,000. Gillette.

Grand Junction. 4,561. Wickham. May.
Grape Creek. In Wet Mountain Valley. Cockerell.

Gray's Peak. Summit, 14,348; Kelso's Cabin, 11,200.

Packard.

Greeley. 4,642. Wickham. May.
Gunnison. 7,500. Hayward and Bowditch.

Happy Hollow. Gillette.

Holly. 3,377. Gillette.

Horsefly Peak Divide. 8,000. Hayward and Bowditch.

J^y.
Horseshoe Park. In Estes Park. Gillette.

Horsetooth Mountain. 8,000. C. F. Baker, J. H. Cowan.
Hotchkiss. 5,000. Gillette.

Hourglass Lake. Almost at timber line, near Little South.

Gillette.

Idaho Springs. 7,500.

La Junta. 4,000. June.

Lamar. 4,000. Gillette.

La Veta. 7,000. Schwarz. (List by Leconte.)

Leadville. 10,178. Wickham. July.

Leavenworth Valley. 9,000-10,000. Bowditch and Wick-
ham.

Little Beaver. Gillette.

Little Willow Creek. 8,000. Bowditch and Hayward.
July.

Little South. Small stream about thirty miles west of Fort
Collins, flowing into the Poudre. Gillette.

Livermore. 6,000. E. D. Varney.
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Long Gulch. 6,000-6,500. About six miles west and

north of Stove Prairie. Gillette.

Longmont. 4,935. Gillette.

Long's Peak. Summit, 14,271; Lamb's Ranch over 9,000.

Gillette.

Manhattan. 7,500. Gillette.

Manitou. 6,300.

Marshall Pass. 10,850. Gillette.

Micawber Mine. In Custer county, about 10,000. Cock-

erell.

Mineral Point Trail. Above Ouray, 9,000-10,000. Wick-

ham. July.

Montcl?.ir. Suburb of Denver. Oslar.

Montrose. 6,000. Bowditch and Hayward. July.

Monument Gulch. 7,000-9,000. Bowditch and Hayward.

July.

Moose Mountain. Above Leadville; about 11,000-12,000.

Wickham. July.

Morrison. 5,753- Oslar.

Mountains southwest of Montrose. 9,000-10,000. Hay-

-

ward and Bowditch. July.

Mount Abrams. In the vicinity of Ouray, about 11,000-

12,000. Wickham. July.

Mount Lincoln. 11,000-12,000. Bowditch.

Nathrop. 7,673. Cockerell.

North Park. 8,000-9,000. Gillette.

Ouray. 7^40. Wickham. July.

Pagosa Springs. 7,100. The records sent by Mr. Hay-

ward, for himself and Mr. Bowditch, call for 8,000-9000.

Palmer Lake. 7,238. Gillette.

Peak Eight. 10,000-12,000. In the Ten Mile Range

near Breckenridge. Wickham. July.

Pike's Peak. Summit, 14,147.

Placerville. 8,388. Hayward and Bowditch.

Platte Canon. Station, 5,492.

Poncha Springs. 7,480. Oslar.

Poudre Canon. N. Anderson.



THE COLEOPTERA OF COLORADO. 227

Pueblo. 4,669.

Red Cliff. 8,650. Wickham. May.

Red Mountain Road. 8,500-10,000. Above Ouray. Wick-

ham. July.

Rico. 8,500-10,000. Bowditch and Hayward. July.

Rocky Ford. 4,160. F. A. Huntley.

Rustic. 7,000. Summer resort 50 miles west of entrance

to Poudre Canon, on river. Gillette.

Salida. 7,028.

San Luis Valley. 7,700. Hayward and Bowditch. August.

Short Creek. In Wet Mountain Valley. Cockerell.

Silver Plume. 9,176. Wickham. Most of my collections

with this label were made in the creek valley a mile or two

above the town. June.

Silverton. 9.400. Gillette.

South Fork of San Miguel. 8,500. Bowditch and Hay-

ward. July.

South Park. 8,000-10,000.

Steamboat Springs. 6,500. Gillette and Baker.

Stove Prairie. 6,000. Eighteen miles west of Fort Col-

lins. Gillette and Baker.

Summitville. 10,000-11,500. Hayward and Bowditch.

August.

Swift Creek. In Wet Mountain Valley. Cockerell.

Texas Creek. Also in Wet Mountain Valley. Cockerell.

Trinidad. 5,900.

Trout Lake. 9,700.

Twin Lakes. 9,357. Ulke.

Ula. In Wet Mountain Valley. Cockerell.

Ute Pass Road. 7,000-9,000. Snow.

Upper San Juan. 7,000-10,500. Bowditch and Hayward
Veta Pass. 9,500. Schwarz. (Leconte list.)

West Cliff. 7,842. Cockerell.

West Las Animas. 3,886. Hayward.
Wet Mountain Valley. 8,000-10,000. Cockerell.

Williams River Valley. Bowditch.
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The preparation of this paper was begun five years ago

and has proceeded with more or less interruption up to the

present. My thanks for aid are due to most of the active

Coleopterists of the country, since help in one form or another

has been rendered by nearly all. I wish, however, to acknowl-

edge special indebtedness to these: the late Dr. Geo. H. Horn,

who was always ready to examine puzzling forms; Mr. Henry
Ulke, who gave me names of many species during the earlier

years of my entomological studies; Major Thos. L. Casey and

Mr. Chas. Liebeck for identifications in special groups; Mr.

Roland Hayward for names of Bembidium and for a very

large number of manuscript records; Mr. Fred. C. Bowditch

and Prof. T. D. A. Cockerell for manuscript records; Prof.

C. P. Gillette for allowing me to examine the entire collection

of the Colorado Agricultural College and afterwards sending

data corresponding to the accession numbers; and finally to

my wife who has done the major part of the bibliographical

and clerical work in connection with the preliminary construc-

tion of the catalogue.

LIST OF SPECIES.

CICINDELID.E.

Amblvchila cyundriformis Say. One specimen, found dead in spider's

web. Webster Park, Snow.
Tetracha Carolina Linn. Colorado, Ulke.

Cicindela obsoeeta Say. Southeastern Colorado, Horn.

C. vulturixa Lee. Durango, July 23-August 8, Hayward and Bowditch.

C. prasina Lee. Colorado, Ulke.

C. loxgieabris Say. Near Long's Peak; Bellevue and Rist Cation, June;

Stove Prairie and Little South, July; West Cliff; Brush Creek, 10,000 to

12,000 ft., June.

C. laurentii Schaupp. Estes Park, Snow; Hall Valley, South Park, July,

Oslar; Dolores and Silverton, June; Leadville and Breckenridge, July;

Toll Road above Ouray, July; Georgetown and passes in mountains

above, 8,500 to 11,500 ft., Packard, Bowditch, Wickham.
C. perviridis Schaupp. Red Mt. Road, July; Silverton, June; Horsefly

Peak Divide, July; Rico, July; Pagosa Springs, August.

C. SCUTEIXARIS Say. Canon City, May, Denver, June, Wickham; Bear

Creek Canon, Jefferson Co., April, Oslar; Bellevue and Lamar, May.

C. nigroccerueea Lee. Colorado, Leconte.
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C. pulchra Say. South Park, Ulke; Pueblo, June, San Luis Valley, Aug-

ust, Hayward; Chimney Gulch, May; Canon City, August, Uhler;

Lyman Junction, August, Bruner; Fort Collins, June and August.

C. PATRUELA Dej. West Cliff.

C. purpurea Oliv. In the Putnam list and both of Ulke's reports; Veta

Pass; Fort Collins, March and May. A variety was taken by H. G.

Smith, Jr., at Denver, (Cockerell in litt.).

C. audubonii Lee. Bear Creek Canon and Denver, Oslar, April; Fort Col-

lins, April and May; Dome Rock, Snow; South Park, Snow and Bow-

ditch.

C. GRAMINEA Schaupp. Northern Colorado, August, Gillette; Lamar and

Fort Collins, June; Denver, July, Wickham; Clear Creek, Oslar.

C. CIMARRONA Lee. Southern Colorado or Northern New Mexico, Le-

conte; South Park, Snow.

C. DECEmnotaTa Say. Colorado, Schaupp.

C. umbalis Khig. Horsefly Peak Divide, one specimen, July.

C. amcEna Lee. Southern Colorado, and Northern New Mexico, Leconte.

C. SPIvEndida Hentz. Denver, July, Wickham; a record, with doubt, is

given from the South Park in the Bowditch list.

C. DENVERENSIS Casey. All of the specimens that I have seen were col-

lected by Mr. Oslar. He has sent it to me from Platte Canon, Boulder

Canon, Chimney Gulch and Denver. The dates are April and May.

C. Formosa Say. Salida, May, Denver, June, July, Wickham; Rist and

Poudre Canons, April; Lamar, May.

C. GENEROSA Dej. Colorado, Leng and Beutenmueller, Jour. N. Y. Ent.

Soc, I, p. 92.

C. venusta Lee. Near Colorado Springs, Snow; same place, June, Wick-

ham; Trinidad, May, Gillette.

C. TENUiciNCTA Schaupp. Colorado, Schaupp.

C. FULGIDA Say. Canon City, May, Wickham; Fort Collins, June; Banks

of the Platte, South Park, Snow.

C. vulgaris Say. Canon City, Grand Junction, Denver and Buena Vista,

Wickham; Gunnison; Lamar, May; Trinidad, May, Montrose, June,

Gillette.

C. repanda Dej. Canon City, Colorado Springs, Buena Vista, Wickham;

Boulder, Packard; Arvada, Oslar; Lamar, Dolores, Trinidad and Poudre

Canon, Gillette. The dates run between the last week in April and the

middle of June.

C. OREGONA Lee. Gunnison, June; South Fork of San Miguel, July; Canon

City, May, Wickham; South Park, Bowditch; West Cliff.

C. guTTifera Lec. Manitou, Snow; South Park, Bowditch; Southern Col-

orado and Northern New Mexico, Leconte.

C. 12-GUTTATA Dej. Manitou, Snow; Beaver Brook Gulch, Uhler; Plateau

Creek, near Eagalite, Mesa Co., September, Cockerell; Dome Rock;

Gunnison; road from Gunnison to Montrose; South Fork of San Miguel.

I doubt if all of these records refer to the true 12-guttata.

C. HIRTICOI.IJS Say. Colorado, Ulke. I have seen a specimen from Trin-
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idad, collected in May by Prof. Gillette which might possibly belong

here, but seems to me more like a slightly abnormal repanda.

C. PUSIEEA Say. Colorado, Ulke. Buena Vista, July, Wickham. In a

swarm of Cicindelas taken at the place mentioned, I found a great

variety of forms running from pusilla to cinclipennis

.

C. cinctipennis Lee. Buena Vista and Leadville, Wickham; Horsefly

Peak Divide, July; Fort Collins, June, specimen of the green variety.

C. puncttjeaTA Fabr. Fort Collins; Denver, July, August, September;

Garden of the Gods, Packard; Clear Creek Canon, Uhler; San Luis Val-

ley, La Junta, Durango, Hayward; Colorado Springs, Pike's Peak,

9,000-10,000 feet, Wickham.

C. micans Fabr. Red Creek, Custer Co., Cockerell; La Junta, June, Hay-

ward; Denver and Colorado Springs, Wickham.

C. macra Lee. " This species and sperata Lee, will undoubtedly, occur in

Colorado, as I have them from a few miles south of the southern

boundary" (Bowditch).

C. eepida Dej. Colorado, Leng and Beutenmueller, Jour. N. Y. Ent. Soc,

H, p. 95-

C. hemorrhagica Lee. Colorado, Ulke.

CARABID^B.

Omophron americanum Dej. Bellevue, May; Berkeley; La Veta.

O. TESSEELATUM Say. Fort Collins, at light, July.

Trachypachys inermis Mots. Argentine Pass, Bowditch; Ouray; Veta

Pass; West Cliff; Breckenridge, in moss under log.

Cychrus EEEVATUS Fab. Reported from Colorado by Ulke, (coll. Carpen-

ter) and by Leconte; Fort Collins, Wm. Fairfield, June; Engelmann's

Canon.

C. snowi Lee. Durango, Bowditch and Hayward.

Carabus meander Fisch. West Cliff.

C. T^EDATUS Fabr. This species and its varieties occur at many points in

the state, but it seems likely that different recorders have carried their

determinations to different grades of completeness. Under the name
tcedatus, we find the following localities:—Above 12,000 feet, Carpen-

ter; Dome Rock; West Cliff; Kelso's Cabin, foot of Gray's Peak; Idaho

Springs, Packard; Wales Canon, Pueblo Co., Cockerell; Plains south

of Denver and Roaring Fork, Ulke; Argentine Pass, 13,000 feet, Bow-

ditch; Elk River, ten miles north of Steamboat Springs, Baker; vicinity

of Fort Collins, April, May, July and August; Little Willow Creek;

Canon of Big Blue; Rico; Upper San Juan; Summitville; Mountains

southwest of Montrose; South Park. For the variety agassii we have

Leconte's record, Southern Colorado, and Putnam's record, with Ulke

as authority. The localities credited with oregonensis are: Rist Canon,

June; Silver Plume; Leavenworth Valley (above Georgetown), 10,000

to 11,000 feet; Argentine Road and Argentine Pass, 12,000 to 13,500

feet; Georgetown; Ouray; Buena Vista, wooded bottoms; Leadville,

along mountain streams; Moose Mountain (near Leadville), above tim-

ber line; Breckenridge, in deep woods.
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C. SERRATUS Say. Near Manitou, Wickham; Buena Vista, in wooded
creek bottom; Rist Canon, April and June; Fort Collins, July; Denver,

Ulke; Mace's Hole, Pueblo Co., Cockerell; West Cliff.

Calosoma scrutator Fab. Southern Colorado, Leconte.

C. PEREGRINATOR Guer. La Junta, Hayward.
C. TRISTE Lee. Colorado, Ulke; Estes Park, August, Varney; vicinity of

Fort Collins, July.

C. obsolETum Say. South Park, Ulke; plains west of Denver, Uhler;

West Las Animas, Hayward; Dixon Canon, September; Fort Collins,

May; Greeley; Salida, Wickham.

C. morrisonii Horn. Colorado, Horn.

C. haydeni Horn. Southern Colorado, Horn; Durango, Hayward and
Bowditch.

C. caudum Fab. Plains south of Denver, Ulke; Southern Colorado, Le-
conte.

C. TEPIDUM Lee. This name occurs in the Putnam list.

C. luxatum Say. Denver; Fort Collins, April and June.

Elaphrus clairvilIvEI Kirby. Leavenworth Valley, 9,000-10,000 feet;

Georgetown; Buena Vista; Leadville.

E. EECONTEi Crotch. Buena Vista.

E. riparius Linn. Manitou, Snow; South Park, Ulke; Berkeley, Oslar;

Garland; Alamosa; Placerville; Gunnison; Georgetown; Leavenworth
Valley.

E. ruscarius Say. Warren's Lake, October.

Loricera c^rulescens Linn. South Park; Georgetown; Cochetopa
Pass.

Opisthius richardsonii Kirby. Kemmling, Grand Co., Cockerell; Red
Cliff; Ouray; Fort Collins, June; Trout Lake, Bowditch; Rico; South
Fork of San Miguel; Gunnison; Pagosa Springs; Upper San Juan.

Notiophiujs semistriatus Say. Southern Colorado, Leconte.

N. sibiricus Mots. West Cliff; Leadville; Veta Pass, 9,000 to 9,500 feet.

N. hardyi Putz. Georgetown; Silver Plume; Argentine Pass, 13,000 feet,

Bowditch; Leavenworth Valley, Wickham; Breckenridge; Veta Pass;

Cochetopa Pass; Rico; Little Willow Creek; Mountains southwest of

Montrose; Durango; Little Beaver Creek, July.

Nebria purpuraTa Lee. First taken above Georgetown, in the Leaven-
worth Valley, by Mr. Bowditch; afterward found in the canon of the

Big Blue by Hayward and Bowditch. As the stream was very high and
the beaches covered, specimens were found under the bark of half-

submerged logs. San Juan river, 9,000 feet, August; South Fork of San
Miguel; I took it at various points above Georgetown, representing alti-

tudes from 9,000 to 11,000 feet.

N. obTusa Lee. North Fork of the South Platte, 6,000 to 7,000 feet, Bow-
ditch; South Fork of San Miguel; Upper San Juan; Garland, Bowditch;
Ouray, and points above, Wickham.

N. obuqua Lee. North Fork of the South Platte, Bowditch; Gunnison;
Monument Gulch; South Fork of San Miguel; Upper San Juan; San
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Luis Valley; Garland; La Veta; Georgetown; Leavenworth Valley;

Ouray; Leadville.

N. longula Lee. Colorado, Leconte.

N. Sahlbergi Fisch. Peaks above 12,000 feet, Carpenter; Rico; Summit-

ville; Upper San Juan; Trout Lake; Leavenworth Valley; Silver Plume;

Argentine Road and Pass.

N. Trifaria Lee. Leadville; Red Cliff; Ouray; Red Mountain Road, 10,000

to 11,000 feet; Leavenworth Valley, 9,000 to 11,000 feet; Foot of Mam
Mountain, Mesa County, Cockerell; Durango; Canon of Big Blue;

Mountains southwest of Montrose; South Fork of San Miguel; Rico;

Upper San Juan; San Luis Valley.

N. mannerheimii Fisch. Mr. Hayward writes that he has a specimen

from the South Fork of the San Miguel which he refers to this species.

N. eschschoetzii Men. I have taken a series of Nebria at various points

which Mr. Hayward has compared with specimens in the Leconte cabi-

net and pronounces the opinion that they are a small race of this species.

Silver Plume; Leavenworth Valley, 9,000 to 11,000 feet; Red Mountain

Road and Mineral Point Trail, 9,000 to 11,000 feet.

Pasimachus duplicatus Lee. Southern Colorado, Leconte.

P. OBSOLETUS Lee. Colorado Springs, Wickham; recorded from the state

without definite locality by Leconte and Ulke.

P. ELONGATUS Lee. Colorado Springs; Denver; La Junta, Hayward; Du-

rango, Bowditch and Hayward; Golden, Oslar; La Veta; Larkspur,

Uhler; Vicinity of Fort Collins, May to September.

P. californicus Lee. Colorado, Leconte.

Dyschirius ^Eneoujs Lee. Garland; Alamosa.

D. globosus Say. Rico.

D. sph,ERICOi,i,is Say. Southern Colorado, Leconte.

D. truncaTus Lee. West Cliff; Garland; La Junta, Bowditch.

D. erythrocerus Lee. A specimen from the Leavenworth Valley is re-

ferred here with some doubt.

D. montanus Lee. Garland; Alamosa.

D. setosus Lee. One specimen marked Colorado is in my collection.

Schizogenius sauei Putz. A record, with the mark of doubt, is given in

the Schwarz list, for the locality La Veta.

S. amphibius Hald. Durango, Hayward. I have an undetermined species

from Colorado Springs.

Bembidium nitidum Kirby. Gunnison; North Fork of South Platte, Bow-
ditch; Dixon Canon; Salida, Wickham; Buena Vista; Colorado Springs;

West Cliff.

B. iklEouai.e Say. Rocky Mountains, Leconte, Ann. N. Y. Lyceum, IV,

452.

B. uttorale Oliv. Dolores; Gunnison; South Fork of San Miguel; Upper
San Juan; Red Cliff.

B. i,orquini Chaud. South Fork of San Miguel; Upper San Juan.

B. coxendix Say. La Junta, Hayward; Delta, April, Gillette.

B. CONFUSUM Hayward. Colorado, Putnam. Mr. Hayward also gives me
a state record.



THE COLEOPTERA OF COLORADO. 233

B. BIFOSSULATUM Lec. Warren's Lake, October; Clear Creek Cation, August;

Beaver Brook Gulch; South Platte River, west of Denver, Uhler; Colo-

rado Springs, Wickham; Denver, Packard; Alamosa; Garland; La Veta;

Gunnison; Durango; West Las Animas; La Junta, Hayward.
B. AMERICANUM Dej. Near Sloan's Lake, west of Denver, Uhler.

B. chaixeum Dej. Greeley, Wickham.
B. LONGUtUM Lec. Georgetown; Leavenworth Valley, 9,000 to 10,000 feet;

Garland; La Veta; Gunnison; Canon of the Big Blue; Horsefly Peak
Divide; Durango; Pagosa Springs; Cochetopa Pass.

B. QUADRULUM Lec. Gunnison; Placerville; Red Cliff.

B. RECTicoivLE Lec. Gunnison; Monument Gulch; Mountains southwest of

Montrose; Durango; Upper San Juan; Florissant.

B. planaTum Lec. Red Cliff; Gunnison; South Fork of San Miguel; Pagosa

Springs; Upper San Juan; Ouray; San Luis Valley; Iron ton, Gillette.

B. PLANiuscuiyUM Mann. Trout Lake; Ouray; Red Mountain Road, 9,000

to 10,000 feet; Gunnison; Canon of the Big Blue; Pagosa Springs; Upper
San Juan; San Luis Valley; South Fork of San Miguel; Leavenworth
Valley; Silver Plume.

B. COMPEANUI.UM Mann. Upper San Juan.

B. m^Eklini Dec. San Miguel County, Hamilton; Red Cliff.

B. incerTum Mots. Plentiful above Leadville, along little streams; South

Park; Alma; Mountains southwest of Montrose; Williams River Valley;

Alamosa; Ouray; Leavenworth Valley; Argentine Road, 12,000 to 13,000

feet.

B. breve Mots. Silver Plume.

B. nebraskense Lec. Cochetopa Pass; Gunnison; Canon of Big Blue;

Mountains southwest of Montrose ; Horsefly Peak ; Durango ; South Fork

of San Miguel; Leadville; Colorado Springs; Buena Vista.

B. fugax Lec. Red Cliff.

B. TRANSVERSAEE Dej. Pueblo and Trout Lake, Bowditch; Colorado

Springs and Canon City, Wickham; Spring Cation; Georgetown; Ouray;

Red Cliff; Garland; La Veta; Gunnison; Upper San Juan; a common
species found indiscriminately on alkaline flats and margins of streams.

B. LUGUBRE Lec. Canon City and Colorado Springs, Wickham; La Veta;

Pagosa Springs; vicinity of Fort Collins, March and April.

B. consanguineum Hayward. Canon City, Wickham.
B. STRiotA Lec. Canon City; Mountains southwest of Montrose; specimens

which Mr. Hayward doubtfully refers here were taken at Ouray and in

the Leavenworth Valley.

B. bimaculatum Kirby. West Cliff; Idaho Springs, Packard; South Park,

8,000 to 10,000 feet; Gunnison; Leavenworth Valley; Garland; Buena

Vista; Breckenridge; Leadville.

B. uSTUtATUM Linn. Canon of Big Blue; Upper San Juan; Gunnison; South

Fork of San Miguel; Florissant; Idaho Springs.

B. lucidum Lec. Near Fort Collins, March and April; Dome Rock; West
Cliff; Garland; La Veta; Veta Pass; Florissant; Ouray; Georgetown;

Leavenworth Valley; Buena Vista; Breckenridge; Leadville; Colorado

V—3 2
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Springs; La Junta; Gunnison; Canon of Big Blue; South Fork of San

Miguel; Durango; Pagosa Springs; Upper San Juan; Salida; Canon City.

B. FUSCICRUM Mots. Salida; Leavenworth Valley; Poudre Canon; Floris-

sant; Gunnison; San Luis Valley; Buena Vista; Breckenridge; Leadville.

B. scopulinum Kirby. Vicinity of Fort Collins, March and April; George-

town; Leavenworth Valley; Mountains southwest of Montrose; North

Fork of South Platte; Garland; Colorado Springs; La Veta; Veta Pass,

9,400 feet.

B. graph Gyll. Leavenworth Valley, 10,000 to 11,000 feet; Alma; Rico;

Canon of Big Blue; Dolores, June; Breckenridge; Leadville; Peak Eight,

above timber.

B. consimile Hayward. Colorado Springs, Wickham, on alkaline mud.

B. cordatum Lee. Warren's Lake, October; Colorado Springs; La Junta;

West Las Animas; La Veta; Veta Pass, 9,400 feet.

B. DENTELLUM Thunb. Garland; West Cliff; both of these records are un-

der the name arcuatum Lee.

B. coloradense Hayward. Mountains southwest of Montrose; Monument
Gulch; Horsefly Peak; South Fork of San Miguel; Rico; Upper San

Juan; Williams River Valley, 9,000 feet.

B. indistinctum Dej. West Cliff; Little Blue Creek, Gunnison County,

Cockerell.

B. umbraTum Lee. Montrose; Durango; Garland.

B. yENEicoivLE Lee. Garland; Mr. Hayward writes that a single specimen

from Colorado is in the Horn collection.

B. variegatum Say. Vicinity of Fort Collins, March, April, June, July,

October; Manitou; Colorado Springs; Denver; Ouray; Leavenworth

Valley.

B. nigripes Kirby. Buena Vista; Leadville; Gunnison; Little Willow
Creek; Mountains southwest of Montrose; Durango; San Luis Valley;

Florissant; Leavenworth Valley; Georgetown.

B. intermedium Kirby. South Park, 8,000 to 10,000 feet, Bowditch; Gar-

land; Veta Pass; Colorado Springs; La Junta, Hayward; Grand Junction,

Wickham.
B. Timidum Lee. Mountains southwest of Montrose; Durango; Upper San

Juan; Colorado Springs; Spring Canon, March; Warren's Lake, October.

B. versicolor Lee. Warren's Lake, October; La Veta; Alamosa; Garland;

Breckenridge; Colorado Springs; Grand Junction.

B. DEJECTUM Casey. Colorado Springs, June, Wickham.
B. obtusanguxum Lee. South Park, 8,000 to 10,000 feet, Bowditch; San

Luis Valley; Salida, Wickham.
B. rubiginosum Lee. Garland; Veta Pass, 9,400 feet.

B. constricticollE Hayward. Colorado Springs, July, Wickham.
B. dyschirinum Lee. Leavenworth Valley; Breckenridge; Leadville.

B. PRyECiNCTUM Lee. Alamosa; Florissant; Gunnison; Horsefly Peak; Lead-

ville; Buena Vista; Leavenworth Valley; Ouray.

B. dubitans Lee. Garland; Buena Vista; Ouray; Leavenworth Valley.

B. muTatum G. & H. Durango; Mountains southwest of Montrose; Veta

Pass, 9,350 feet; Leadville; Williams River Valley, 9,000 feet.
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B. quadrimacui,aTum Linn. Reported from the state by Dike; vicinity of

Fort Collins, March; Colorado Springs.

B. AFFINE Say. Colorado, Hayward, in litt.

B. acuTifrons Lee. Alamosa; La Veta; Veta Pass; Onray; Williams River

Valley.

B. cauTum Lee. La Veta.

B. connivens Lee. La Veta.

B. ASSIMII.E Gyll. Ouray; Colorado Springs, Wickham.

Tachys nanus Gyll. Veta Pass; Ouray; Rist Canon, April, under pine

bark; Colorado Springs in same situations.

T. INCURvus Say. West Cliff; Salida; La Veta.

T. DOLOSUS Lee. Colorado, Hayward.

T. audax Lee. Western Colorado, Hayward.

T. nebucosus Chaud. Canon City; Colorado Springs.

T. FERRUGINEUS Dej. Recorded from Colorado by Leng and Beuten-

mueller.

T. viTTiGER Lee. Colorado Springs, Wickham; the name is from Dr. Horn.

T. corax Lee. Colorado, 10,000 feet, Hayward.

PaTrobuS longicornis Say. Garland; La Veta; Boulder, Packard; Colo-

rado Springs; Buena Vista.

P. sepTEnTrionis Dej. Aspen; Leadville; Gunnison; Ouray; Silver Plume;

Leavenworth Valley.

P. ATERRiMUS Dej. Idaho Springs, Packard; Nathrop, Cockerell; Gunni-

son; South Fork of San Miguel; Ouray; Red Mountain Road; George-

town; Silver Plume; Leavenworth Valley.

Trechus CHALYBEUS Mann. Garland; Plateau Creek, near Eagalite, Sep-

tember, Cockerell; Mountains southwest of Montrose; Rico; Durango;

Red Cliff; Breckenridge; Leadville; Peak Eight, above timber; Mineral

Point Trail, 9,000 to 10,000 feet; Leavenworth Valley.

PterostichuS HERCUivSANUS Mann. Wales Canon, Pueblo County, Cock-

erell.

P. validus Dej. Colorado, Bowditch.

P. protractus Lee. Dome Rock, Snow; Roaring Fork and Fort Garland,

Ulke; Marshall Pass; Fort Collins, September; Estes Park, July; Iron-

ton, Gillette; near Long's Peak; Red Mountain Road, 8,000 to 9,000

feet; Leavenworth Valley; Durango; Horsefly Peak; Pagosa Springs;

Red Cliff; Colorado Springs; Buena Vista; Breckenridge; Leadville;

often found under logs in wooded districts.

P. T^ONGUiyUS Lee. Omitting several more or less indefinite localities, we
have the following records for this widely distributed species; Cimarron,

Cockerell; West Cliff ; San Luis Valley; Roaring Fork; Red Cliff; Gar-

land; Veta Pass, 9,000 feet; Durango; Rico; Summitville; Upper San

Juan; Georgetown; Silver Plume; Leavenworth Valley, 10,000 to 11,000

feet; Red Mountain Road; Breckenridge; Leadville.

P. SUBSTRIATUS Lee. Pueblo, Bowditch; Colorado Springs, common under

stones and about Yucca roots, August, Uhler.

P. Constrictus Say. Southern Colorado, Leconte; Colorado Springs,

Wickham.
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P. INCISUS Lec. Colorado Springs, Snow; La Junta, Hayward; La Veta;

Greeley.

P. lachrymosus Newm. Colorado, Bowditch.

P. SCITUEUS Lec. Pueblo; Berkeley, July; Colorado Springs, June and July;

Fort Collins, IMay and October.

P. lucublandus Sa}-. Berkeley, May; Colorado Springs.

P. convexicollis Say. Alamosa; vicinity of Fort Collins, March to May.
P. caudicalis Say. Fort Collins, April; Greeley, May.

P. luctuosus Dej. Fort Collins.

P. MUTUS Say. Red Cliff, determined by Dr. Horn; Nathrop, Cockerell.

P. orinomum Leach. South Park, Bowditch; Leavenworth Valley, 9,000 to

10,000 feet; Ironton, Gillette; Salida; Red Cliff; Garland.

P. luczotii Dej. Vicinity of Fort Collins, March and June; Idaho Springs,

Packard; Berkeley, June; South Park, 8,000 to 10,000 feet, Bowditch;

West Cliff; San Luis Valley, Ulke; Pleasant Valley, Fremont County,

Cockerell; Gunnison; Little Willow Creek; Canon of Big Blue; Rico;

Mountains southwest of Montrose; Durango; Silver Plume; Georgetown;

Leavenworth Valley; Buena Vista; Colorado Springs, June and July;

Breckenridge ; Leadvilje; common under logs in woods and near streams.

P. erythropcs Dej. Greeley; Fort Collins, April.

P. femoralis Kirby. Colorado Springs.

P. hudsonicus Lec. Red Cliff. The name is from Dr. Horn.

P. SURGENS Lec. Moose Mountain, about 12,000 feet, near snow bank;

Alma; Durango; Leavenworth Valley and Argentine Pass, 10,000 to

13,000 feet; Red Mountain Road.

P. riparius Dej. Slope of Gray's Peak, 12,000 feet, Packard. This and

the two preceding species are closely allied and it is possible that one or

more of the records are in error.

Evarthrus Torvus Lec. Colorado, probably taken in the vicinity of Fort

Collins.

Amara avida Say. North Fork of South Platte, 7,000 to 8,000 feet; Idaho

Springs; La Junta, Bowditch.

A. rufimana Kirby. Grand Junction, Bowditch; Little Willow Creek;

Canon of Big Blue.

A. cyundrica Lec. South Park, 8,000 to 10,000 feet; Cochetopa Pass;

doubtful records are at hand for western Custer County, and Durango.

A. jacobin^ Lec. Mr. Hayward gives me the record Colorado, with a mark
of doubt.

A. eaticollis Lec. West Cliff; La Junta; Mountains southwest of Mont-

rose; Canon of Big Blue; Durango; Cochetopa Pass; Little Willow

Creek; Mr. Hayward does not feel certain of the correctness of identifi-

cation in the case of the last five localities, this being a very difficult

section of the genus and the original descriptions insufficient.

A. carinaTa Lec. Colorado Springs.

A. ESCHSCHOi/rzii Chaud. Roaring Fork, Ulke; Cochetopa Pass, Bowditch.

A. hyperborea Dej. Pike's Peak, a short distance below summit, Snow;

summit of Mt Abrams, above Ouray, about 13,000 feet, Wickham; Peak
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Eight, above timber; mountains above 12,000 feet, Carpenter; Colorado,

14,000 feet, Bowditch.

A. brunnipennis Dej. Above timber line and up to 15,000 feet. Recorded

from Moose Mountain, Peak Eight, Arapahoe Peak, Pike's Peak, Mt.

Lincoln and the Argentine Pass. Seems scarcely distinct from hyper-

borea.

A. Tristis Putz. Williams River Valley, Bowditch.

A. laTior Kirby. West Cliff; Colorado Springs; Ouray; Salida; Mountains

southwest of Montrose; Durango.

A. SEPTENTRionaus Lee. La Junta; Durango.

A. ANGUSTATA Say. Mountains southwest of Montrose.

A. palupes Kirby. Colorado, Horn; Aspen, Gillette.

A. SCITula Zimm. Rico.

A. impuncticoixis Say. Red Cliff; Colorado, Snow.

A. fali^ax Lee. South Pueblo County, Cockered; Florissant; La Junta;

Dome Rock; Buena Vista; Breckenridge; Ouray.

A. subptjnctata Lee. Florissant; South Park; Leavenworth Valley; Rico;

Gunnison; Little Willow Creek; Mountains southwest of Montrose; San

Luis Valley.

A. confusa Lee. Little Willow Creek; Durango; San Luis Valley; Coche-

topa Pass; La Junta, Bowditch; Garland; Rio Grande, Ulke; West Cliff;

Fremont County, Cockered; Colorado Springs; Breckenridge; Leadville.

A. protensa Lee. Monument Gulch.

A. pouta Lee. West Cliff; Salida; Little Willow Creek; Georgetown;

Leavenworth Valley; Colorado Springs; Buena Vista; Ouray; Garland;

Rico; San Luis Valley; Mt. Lincoln.

A. ERRATICA Sturm. Alma; South Park; Canon of Big Blue; Rico; Little

Willow Creek; Veta Pass; Williams River Valley; Leavenworth Valley;

Breckenridge; it is also doubtfully recorded from West Cliff.

A. INTERSTITIAUS Dej. West Cliff; Wales Canon, Pueblo County, Cock-

ered; Veta Pass; South Park, 8,000 to 10,000 feet, Bowditch; Montrose;

San Luis Valley; Cochetopa Pass; Idaho Springs, Packard; Colorado

Springs, July; Buena Vista; Georgetown, June; Ouray, July; Salida,

May.

A. FARCTA Lee. Colorado Springs; Leadville; Canon of the Big Blue; Little

Willow Creek.

A. obesa Say. In the Bowditch list this species is said to occur everywhere

between 8,000 and 10,000 feet; Alma; Florissant; San Luis Valley; South

Park; Canon of the Big Blue; Dome Rock; West Cliff; Idaho Springs,

Manitou and Golden, Packard.

A. remotestriaTA Dej. West Cliff; Clearwater Creek, Mesa County, 9,800

feet, Cockered; Cimarron, Cockered; Canon City, Wickham; Veta Pass,

9,400 feet; Idaho Springs, Packard; Colorado Springs; Buena Vista;

Breckenridge; Leadville; Georgetown; Silver Plume; Argentine Pass;

Mt. Lincoln; Gunnison; Monument Gulch; Little Willow Creek ; Canon
of Big Blue; Montrose; Rico; Durango; Cochetopa Pass; South Park,

Bowditch.
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A. chalcea Dej. "8,000 to 10,000 feet, everywhere," Bowditch; West

Cliff, in doubt; Silver Plume; Georgetown, Wickham.
A. brunnea Gyll. Colorado, Horn.

A. gibba Lee. "8,000 to 10,000 feet, everywhere," Bowditch; Salida. Pro-

fessor Cockerell gives a record, with doubt, from western Custer County.

A. rubrica Hald. Colorado, Horn; La Junta, Bowditch.

A. SUB^ENEA Lee. Rico; Upper San Juan; Montrose.

A. musculus Say. West Cliff; Ouray.

A. femoraus Horn. Mt. Lincoln; Argentine Pass; Gunnison; Canon of

Big Blue; Rico.

A. nupera Horn. Fremont County, Cockerell; West Cliff; Little Willow

Creek.

Diplochila major Lec. Fort Collins, August.

Dic^LUS IvEvipennis Lec. Northern Colorado, May; Fort Collins.

D. SCULPTius Say. Manitou, Packard; Colorado Springs, near mouth of

Cheyenne Canon, Wickham.
Badister PULCHELLUS Lec. Ouray, on bank of small lake.

B. obtusus Lec. Southern Pueblo County, Cockerell.

CalaThus ingratuS Dej. 8,000 to 13,000 feet, Bowditch; Buzzard Creek,

Mesa County, Cockerell; Marshall Pass, Gillette; Veta Pass, 9,400 to

10,000 feet; Dome Rock; Red Cliff; Leadville; Leavenworth Valley,

10,000 to 11,000 feet; Argentine Pass; Ouray; Alma; Rico; Mountains

southwest of Montrose; Durango.

C. advena Lec. Rico; Upper San Juan.

C. IMPUNCTATUS Say. Ouray.

C. dubius Lec. Buena Vista; Ouray; Idaho Springs; La Junta; Florissant;

Horsefly Peak; Canon of Big Blue; Mountains southwest of Montrose;

Cochetopa Pass; Durango.

Pl^ATYNUS i,arvaus Lec. Fort Collins, May.

P. caudatus Lec. Durango.

P. DISSECTUS Lec. Ouray; some specimens from Denver are also provision-

ally included here, but they are smaller than usual. Taken by Hay-

ward and Bowditch at Durango, Cochetopa Pass, Upper San Juan and

Gunnison.

P. jejunus Lec. Squaw Creek, Eagle and Chaffee Counties, Cockerell; the

identification is credited to the United States National Museum.
P. ovipennis Mann. Straight Creek, Summit County, Cockerell, deter-

mined by Hamilton.

P. DECENS Say. Ouray.

P. EXTENSICOLUS Say. Fort Collins, August; Mr. Hayward reports the

form viridis from Durango.

P. caufornicus Dej. Professor Cockerell took specimens along Cotton-

wood Creek, Fremont County, which Dr. Hamilton referred to the

variety texanus.

P. BicoirOR Dej. Red Cliff; Canon of Big Blue; South Fork of San Miguel;

Durango.

P. PICEOLUS Lec. Aspen; Ouray; Upper San Juan; South Fork of San

Miguel; Durango.
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P. errans Say. South Park, 8,000 to 10,000 feet; Salida; Buena Vista.

P. propinouus G. & H. Ouray.

P. affinis Kirby. This is recorded, with doubt, from West Cliff, by Cock-

erell.

P. carbo Lee. Gunnison, Bowditch.

P. cupripennis Say. Ouray; Gunnison; Alamosa; Nathrop; South Park,

8,000 to 10,000 feet; Buena Vista; Leadville; Colorado Springs. Mr.

Hayward writes that he has a specimen of the variety subsericeus from

Little Willow Creek.

P. basaljs Lec. "Nebraska, near the Rocky Mountains," Leconte.

P. nutans Say. Dixon Canon.

P. peacidus Say. Vicinity of Fort Collins, March and August; Dome Rock;

Florissant; Idaho Springs; Salida; Denver; Ouray; Red Mountain Road;

San Luis Valley; Roaring Fork; South Fork of San Miguel; Pagosa

Springs; Colorado Springs; Buena Vista.

P. planipennis Mots. Colorado, Hamilton. According to Dr. Horn, this

is probably a variety of P. fossiger Dej

.

P. CUPREUS Lec. South Park; San Luis Valley, Bowditch.

P. crassicoeeis Lec. Little Willow Creek.

P. obsoletus Say. Colorado, Snow; South Park, Ulke.

P. bembidioides Kirby. Little Beaver Creek, July, Gillette; Silver Plume.

P. SORDENS Kirby. West Cliff; Durango; Garland.

P. ruficornis Lec. Ouray.

Lebia divisa Lec. Vicinity of Fort Collins, March to May.

L. Grandis Hentz. Colorado, Snow.

L. atriceps Lec. Vicinity of Fort Collins, February to July; Pueblo, Bow-
ditch; Colorado Springs.

L. pulcheixa Dej. Horsefly Peak.

L. vivida Bates. West Cliff.

L. cvanipennis Dej. This species and the variety ruficollis Lec, are both

reported from Durango by Mr. Bowditch.

L. vikidis Say. West Cliff; Pueblo, Cockerell; Durango; South Fork of

San Miguel; Berkeley, June; Colorado Springs; Rustic; Dolores; Mar-

shall Pass, August; vicinity of Fort Collins, March to June, September
and October. Mr. Bowditch has the variety moesta from the valley of

the Upper San Juan.

L. scapularis Dej. San Luis Valley, Bowditch.

L. furcaTa Lec. West Cliff; Berkeley, June 15.

L. depicta Horn. Rist Canon, August; Livermore.

L. GUTTula Lec. Durango, Bowditch.

L. bivittaTa Fabr. Colorado Springs, on the open prairie.

ArRisTus Subsuecatus Dej. Gunnison; La Veta.

Beechrus nigrinus Mann. West Cliff; Garland; Colorado Springs; Fort

Collins, March to June and also in September.

B. eucidus Lec. Colorado, Horn.

Metabletus americanus Dej. Garland; Veta Pass; Horsefly Peak; Little

Willow Creek; Leavenworth Valley, 9,000 to 11,000 feet; Leadville;

Breckenridge; Buena Vista.
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Axinopaepus bipeagiaTuS Dej. Garland; vicinity of Fort Collins, April

and May.

Tecnophieus croceicoeees Men. La Junta, Hayward; a specimen from

Colorado, without definite locality, is in my cabinet. Mr. Hayward's

specimen belongs to the variety pilatei.

Caelida FULGida Dej. Dixon Canon, March and May; Bellevue, May.

C. purpurea Say. Colorado, Snow.

Phieophuga amcEna Lee. Fort Collins, April; Horsetooth Gulch, May;

Florissant; Durango; Pagosa Springs; Colorado Springs; Buena Vista,

chiefly about the roots or lower leaves of Yuccas.

Cymindis eaticoleis Say. South Park, Snow; Veta Pass.

C. cribricoelis Dej. South Park, Snow; Black Lake Creek, Summit
County, Cockerell; Roaring Fork; Breckenridge; Leadville; Moose

Mountain, above timber; near Long's Peak; Plains south of Denver;

Fort Garland; Horsefly Peak; Argentine Pass; Leavenworth Valley and

Argentine Road, 9,000 to 11,000 feet; Mt. Lincoln; Pike's Peak, Bow-

ditch; Canon of Big Blue; Little Willow Creek; Mountains southwest

of Montrose; Rico.

C. peanipennis Lee. Pikeview, El Paso County, and Lakeview, Fremont

County, Cockerell; West Cliff; Denver, May; Colorado Springs; Buena

Vista; Fort Collins; Ouray; Gunnison; Monument Gulch; Cochetopa

Pass; San Luis Valley; Durango; Pagosa Springs; La Junta; South

Park, Snow.

C. unicoeor Kirby. Red Mountain Road, 9,000 to 10,000 feet; summit of

Mt. Abrams, over 11,000 feet; Argentine Pass, 12,000 feet; Mt. Lincoln;

Summitville; Rico; Breckenridge; Leadville.

Heeeuomorpha TEXANA Lee. Fort Collins and Bellevue, May and June.

Brachynus minutus Harr. Denver, Packard; specimens from Fort Col-

lins are referred here with doubt.

B. conformis Dej. Recorded from the state by Putnam and Ulke; Mont-

rose, Bowditch.

B. baeeisTarius Lee. Durango; Fort Collins.

Che^EniuS Sericeus Forst. Denver, June and August; Colorado Springs,

July; Ouray; Alamosa; Gunnison; Durango; La junta; vicinity of Fort

Collins; Delta.

C. eaTicoeets Say. Southern Colorado, Leconte.

C. prasinus Dej. Colorado, Leng and Beutenmueller.

C. EEUCOSCEEiS Chev. Delta, April; Durango.

C. soeiTarius Say. Fort Collins. Reported from the state without definite

locality, by Dr. Horn.

C. nebraskensis Lee. Bellevue, May; Canon City.

C. TRICOLOR Dej. Dolores, June.

C. brevieabris Say. Colorado, Horn; Durango, Bowditch.

C. pennsylvanicuS Say. Fort Collins, May; Alamosa; Ouray.

C. INTERRUPTUS Horn. A pair from Buena Vista, taken in a salt marsh.

The identification is due to Dr. Horn.

Brachyeobus eithophieuS Say. Ouray; Garland.

Geopinus incrassatus Dej. Fort Collins, June; Denver; Pueblo; Poncha

Springs, July; Greeley, September.
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Nothopus zabroides Lee. Fort Collins; Denver; Pueblo; Colorado Springs;

Salida; Durango; Lamar; La Junta; occurs from May to September.

Cratacanthus dubius Beauv. Fort Collins, April and May; Colorado

Springs, June to August; Denver; Pueblo; Garland; Durango; La Veta;

La Junta; Clear Creek Canon; Buena Vista.

Piosoma SETOSUM Lee. Durango, May and July; Fort Collins, July and

August; Alpine, Snow; Colorado Springs, June to August; Pagosa

Springs; La Junta.

Agonoderus lineola Fab. Fort Collins, May and June; Greeley; La

Junta.

A. pallipes Fab. Denver; Livermore; Fort Collins; Ouray; Colorado

Springs; Buena Vista; West Cliff; Idaho Springs. Prof. Cockerell

records a variety nigricollis from Cottonwood Creek, Fremont County.

The species may be found from March to August.

A. indistincttjs Dej. Dixon Canon, April.

Discodertjs impotens Lee. La Junta, Bowditch.

Harpalus autumnaus Say. A few specimens taken at Colorado Springs

were referred here by Dr. Horn.

H. ERRATICUS Say. Montclair and Clear Creek Canon, August.

H. retrACTUS Lee. San Luis Valley; South Park, August, Oslar; Durango;

Pagosa Springs; Garland; West Cliff; Colorado Springs, June and July.

H. ampuTATUS Say. An abundant species in open spots. La Junta; Canon

of Big Blue; Mountains southwest of Montrose; Durango; Upper San

Juan; San Luis Valley ; Cochetopa Pass; Summitville; South Park; Ala-

mosa; Garland; West Cliff; Denver; Cimarron; Colorado Springs;

Buena Vista; Canon City, May; Fort Collins, March to August; Golden.

H. caliginosus Fab. Fort Collins; Denver; Golden; Berkeley; Clear

Creek; La Junta; Durango.

H. Faunus Say. Montrose; Durango.

H. vagans Lee. Nathrop, Cockerell. The name is from the U. S. National

Museum.
H. pennsylvanicus De Geer. Denver; Golden; Fort Collins; La Junta;

Durango. The variety compar is known from Salida and Colorado

Springs, while erythropus is from the latter locality only.

H. spadiceus Dej. Colorado, Snow.

H. fallax Lee. Georgetown; Ouray; La Junta; Gunnison; Canon of Big

Blue; Mountains southwest of Montrose; Rico; Durango; Idaho Springs;

Kelso's Cabin, Gray's Peak, July; Canon City, August; Colorado Springs,

June to August; Buena Vista; Breckenridge.

H. pleuriticus Kirby. Cochetopa Pass; Alamosa.

H. herbivagus Say. Alma; South Park; Little Willow Creek.

H. ventraus Lee. Garland, Bowditch.

H. opac 1 pennis Hald. Colorado, Ulke.

H. nitidulus Chaud. Recorded in doubt from West Cliff.

H. ELLIPSIS Lee. Garland; Veta Pass; San Luis Valley; Canon of Big Blue;

South Park; La Junta; Gunnison; Georgetown; Leavenworth Valley,

10,000 to 11,000 feet; Colorado Springs.
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H. innocuus Lee. Breckenridge and Leadville, abundant.

H. carbonatus Lee. Veta Pass; Little Willow Creek.

H. montanus Lee. Canon of Big Blue; San Luis Valley; Leadville; Argen-

tine Pass; Mt. Lincoln; Silver Plume.

H. eaticeps Lee. San Luis Valley.

H. FRATERNU3 Lee. Denver; South Park; Gunnison; Pagosa Springs;

Leavenworth Valley, 9,000 to 10,000 feet.

II. funestus Lee. Fort Collins; Xathrop; Garland; La Junta; Cochetopa

Pass; San Luis Valley; Ouray; Georgetown; Leavenworth Valley; Ar-

gentine Road.

H. oblitus Lee. Fort Collins; Denver; Beaver Brook; Manitou; Colorado

Springs; Salida; Canon City; Pagosa; Idaho Springs; Georgetown; Sil-

ver Plume; Garland; Veta Pass; La Junta; Greeley; Gunnison; Monu-
ment Gulch; Little Willow Creek; Canon of Big Blue; Durango; Coche-

topa Pass; South Park; North Fork of South Platte; Buena Vista;

Breckenridge.

H. clandestinuS Lee. Garland; Buena Vista.

H. FURTivus Lee. Golden; Idaho Springs; Manitou; Garland; Little Wil-

low Creek; San Luis Valley.

H. ochropus Kirby. South Park; San Luis Valley; Cochetopa Pass; Mont-

rose; Colorado Springs; Buena Vista.

II. ixstrans Casey. South Park; Canon City; Chimney Gulch; Fort Col-

lins; Gunnison.

H. basilaris Kirby. South Park; Alamosa; Gunnison; Cochetopa Pass;

West Cliff; Canon City; Fort Collins; Greeley; Georgetown; Ouray;

Buena Vista; Breckenridge; Leadville.

H. varicornis Lee. Colorado, Putnam.

H. aeiENUS Lee. Veta Pass.

SEivENOPHORUS pedicularius Dej. San Luis Valley; Clear Creek; Fort

Collins; Golden; Colorado Springs, common about the roots of plants

on dry hillsides.

S. fossulaTus Dej. La Junta, Hayward.
Stenoeophus peEbeius Dej. Denver, H. G. Smith, Jr., determined by Dr.

Horn.

S. conjunctus Say. Vicinity of Fort Collins, February to May; West Cliff;

Florissant; Colorado Springs; Buena Vista.

S. unicolor Dej. Colorado Springs, June; I found a small colony under a

board on an alkali flat. The name is from Dr. Horn.

S. ochropezus Say. Fort Collins, March and April; Colorado Springs,

June; Buena Vista.

Bradycellus cognatus Gyll. Cattle Creek, Garfield County, Cockerell;

Fort Collins; Greeley; Cochetopa Pass; Garland; Georgetown; Ouray;

Buena Vista; Breckenridge; Leadville.

B. rupestris Say. Fort Collins; Colorado Springs; Buena Vista; Alamosa.

Tachyceeeus nigrinus Dej. West Cliff.

T. badiipennis Hald. West Cliff.

Anisodactylus dilaTatus Dej. Colorado, Bowditch.
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A. RUSTicus Dej. Colorado, Tike; Bellevue, May.

A. carbonarius Say. Colorado, Horn.

A. harrisii Lee. Fort Collins, April.

A. nigriTa Dej. Cottonwood Gulch, Saguache County, Cockerell.

A. baltimorensis Say. Fort Collins, April; Alamosa.

A. piTvchrous Lee. Colorado, Horn.

A. TERMINATUS Say. Colorado, Ulke.

A. LUGUBRIS Dej. Colorado, Snow.

AMPHIZOID.E.

Amphizoa LECONTEi Matth. Glenwood Springs, at the junction of the

Roaring Fork with Grand River, Hubbard; Georgetown, one specimen,

Wickham; Mr. Hayward reports that he and Mr. Bowditch found a

specimen floating down stream in the canon of the Big Blue, and about

a dozen others under stones at the edge of the river along the Upper
San Juan, at an altitude of about 8,000 feet.

HALIPLID^E.

Haliplus cribrarius Lee. Garland; Ouray.

H. RUFICOLUS De Geer. Gunnison, Bowditch; West Cliff; Alamosa; Gar-
land.

CnemidoTUS edentulus Lee. "Kansas, near the Rocky Mountains,"'

Leconte.

DYTISCID^E.

Laccophilus maculosuS Germ. In the Putnam list; vicinity of Fort Col-

lins, March, April and August.

L. DECIPIENS Lee. Gunnison, Bowditch; Alamosa; West Cliff; Fort Col-

lins, August; Denver; Buena Vista.

L. QUADRIEINEATUS Horn. Colorado, Crotch.

BiDESSUS affinis Say. Durango and Gunnison, Bowditch; San Luis Val-

ley; West Cliff; Garland; Alamosa; Mr. Schwarz reports the variety

obscurellus from Garland and I have the form macularis from Colorado
Springs. A species of Bidessus closely allied to affinis, if not identical

with it, was taken at Ouray.

B. lacustris Say. Fort Collins, August, in stagnant water.

CcEeambuS in^Eouaus Fab. Garland.

C. PATRUEUS Lee. Mr. Hayward records this species, with a mark of doubt,

from Horsefly Peak Divide.

C. SUTUraus Lee. Fort Collins, August; Placerville, Bowditch.

C. SELEATUS Lee. Gunnison, Bowditch; Denver, Packard; Alamosa.
C. mediaus Lee. Colorado Springs, June; Buena Vista.

C. nubieus Lee. Buena Vista; Colorado Springs, June; Fort Collins,

August; Florissant, Bowditch.

C. impressopunctaTUS Sch. Placerville, Bowditch. A species of this

genus was taken by Mr. Bowditch at Rico and Alamosa, which he thinks

may be new.
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Deronectes caTascopium Say. In the Putnam list; West Cliff; Ouray.

D. griseostriatus De Geer. Alamosa; Gunnison; Durango; the last two

records come from Mr. Bowditch.

D. STRIATEEEUS Lee. Florissant; Colorado Springs; Durango, Bowditch;

Dolores; Howe's Gulch and Rist Canon, April; Garland; Alamosa.

Hydroporus 12-lineatus Lee. A specimen from Georgetown is presumed

to belong here.

H. septenTrionalis Gyll. Durango and San Juan River, Bowditch.

H. rivaus Gyll. Georgetown; Florissant; the latter record is for the form

congruus Lee.

H. caliginosus Lee. Reported under the name pubernlus, from the

Leavenworth Valley.

H. TENebrosus Lee. Montrose, Bowditch.

H. Tartaricus Lee. Upper San Juan and Leavenworth Valley, Bowditch;

Horsefly Peak Divide, Hayward. A species closely allied to this and to

morio Sharp, was taken at Leadville and Breckenridge.

H. Tristis Payk. Abundant in Ute Pass, below the Bridal Veil falls, Snow.

H. contractulus Mann. Veta Pass, Bowditch.

H. oblitus Aube. Colorado Springs.

H. vilis Lee. Durango, Bowditch; Montrose; Georgetown, Wickham;
Red Mountain Road.

H. belfragei Sharp. Colorado, Snow, (record from Bowditch).

Ieybius sub^Eneus Er. Placerville, Bowditch.

I. viridi^Eneus Cr. A specimen from Denver is doubtfully referred here.

I. ouadrimacueaTus Aube. Colorado, Ulke.

I. angustior Gyll. Gunnison, Bowditch.

I. biguTTalus Germ. Abundant below Bridal Veil falls, Snow.

I. CONFUSUS Aube. Denver, Packard.

CopTotomus eongulus Lee. Colorado, Crotch.

Agabus cordaTus Lee. Abundant in a. small stream in Williams Canon,

near Manitou; Gunnison; Montrose; Horsefly Peak; Georgetown.

A. intersectus Cr. West Cliff; Georgetown; Ouray; Manitou, Bowditch;

Placerville.

A. seriatus Say. Durango; Upper San Juan; Gunnison; Manitou, Bow-

ditch; Garland; La Veta; West Cliff.

A. ldgens Lee. Vicinity of Fort Collins, March and April; Colorado

Springs.

A. TEXanus Sharp. Canon City, Bowditch.

A. punctueatuS Aube. Placerville, Bowditch.

A. T.Enioeatus Harr. Colorado, Putnam.
A. disintegrate Cr. Denver, Packard.

A. ausTinii Sharp. Florissant; Georgetown; Gunnison; Leavenworth Val-

ley, 10,000 to 11,000 feet.

A. STRIGULOSUS Lee. Florissant. The record is under the name nanus.

A. morosus Lee. West Cliff; also in the Putnam list.

A. infuscatus Aube. Leavenworth Valley; Durango; Williams River.

A. obsoletus Lee. San Luis Valley and Gunnison, Bowditch.
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A. i,ECONTEi Cr. South Fork of San Miguel; Williams River; West Cliff.

A. GRiSEiPENNis Lee. Colorado Springs; Georgetown; Silver Plume;
Leavenworth Valley; Ouray; Red Mountain Road, 10,000 to 11,000 feet.

A. OBijTERATuS Lee. Southern Colorado and northern New Mexico, Le-

conte; West Cliff; Placerville; Rico; Leavenworth Valley, 10,000 to

11,000 feet.

A. TRISTIS Aube. Garland; Rico.

RhanTus divisuS Aube. Florissant; Rico; Gunnison; Dillon, September,

Cockerell.

R. binotatus Harr. South Park, August, Oslar; Rio Grande, Ulke; Floris-

sant; Gunnison; South Fork of San Miguel; Rico; Cochetopa Pass; Den-
ver, August; Berkeley, May; West Cliff; Colorado Springs; Fort Collins

and vicinity, April, May and August.

R. BISTRIATUS Berg. Gunnison, Bowditch.

CoiyYMBETES longulus Lee. Gunnison, Bowditch.

C. SCUi^PTius Harr. In both Ulke's and Putnam's lists; Fort Garland.

DyTiscus marginicollis Lee. Colorado, Putnam and Ulke; Durango,

July, Oslar; Upper San Juan, Hayward.

D. dauricus Gebl. Pagosa, Ulke.

Aciuus SEMISULCATUS Aube. Mountains southwest of Montrose.

A. FRATERNUS Harr. Alamosa.

GraphoderES CINEREUS Linn. Fort Collins, July and August.

GYRINID^E.

GvrinuS /ENEOI.US Lec. Gunnison, Bowditch.

G. aouiris Lec. San Luis Valley; Durango, Bowditch.

G. macuuvenTris Lec. San Juan Valley, Bowditch; Saguache Creek,

Saguache County, October, Cockerell, determined by Horn.
G. canadensis Reg. Durango; Montrose; San Juan Valley; Gunnison; all

of these records are from Mr. Bowditch.

G. affinis Aube. Colorado, Ulke.

G. anaeis Say. Dolores, June.

G. marinus Gyll. Gunnison and Durango, Bowditch.

G. boreaus Aube. Alamosa.

Dineutes assimius Aube. Colorado, Roberts, Trans. Am. Ent. Soc, XX,
285.

HYDROPHILID^e.

Helophorus OBtONGus Lec. Placerville; Garland; Alamosa; Veta Pass,

9,500 feet.

H. I.ACU3TRIS Lec. Garland; Alamosa; San Luis Valley; Little Willow
Creek.

H. nftiduiajS Lec. Leadville; Leavenworth Valley, 10,000 to 11,000 feet;,

Montrose; Little Willow Creek.

H. linearis Lec. Colorado Springs.

H. uneaTus Lec. Arapahoe Peak, 11,000 to 12,000 feet, Packard; Garland;
Mountains southwest of Montrose; South Fork of San Miguel.
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Ochthebius discretus Lee. A variety of this species is reported by Mr.

Schwarz from Veta Pass, 9,200 feet.

O. cribricolus Lee. Garland.

O. HOLMBERG 1 Maekl. Alamosa; Garland.

O. uneatus Lee. Colorado, Horn.

O. INTERRUPTUS Lee. Colorado, Horn; Canon City, Wickham.
Hydr^na pennsylvanica De Geer. Buena Vista; Colorado Springs. A

new species of this genus was found by Mr. Schwarz, "everywhere."

Hydrophilus Triangularis Say. Poncha Springs, July; Denver, August;

Buena Vista.

Tropisternus dorsaus Brulle. Fort Collins; Denver; Sloan's Lake; Colo-

rado Springs; Buena Vista.

T. glaber Hbst. Berkeley; Denver; Colorado Springs.

T. caufornicus Lee. Colorado, Horn; Fort Collins.

T. subl^Evis Lee. Colorado, Ulke.

T. ellipticus Lee. Pagosa Springs, Bowditch.

T. STRiOLATUS Lee. Ouray.

Hydrocharis obTusatus Say. Berkeley, one specimen, May.

Berosus stylifertjs Horn. Denver, Packard.

B. infuscaTus Lee. Colorado, Horn.

B. striaTus Say. Garland; Colorado Springs; Buena Vista; Gunnison,
Bowditch.

Limnocharis piceus Horn. Canon City, determined by Dr. Horn.

Laccobius agiuS Rand. West Cliff; Garland; Florissant; Colorado Springs.

Philydrus diffusus Lee. Gunnison; Alamosa; Garland; Berkeley; West
Cliff.

P. PERPLEXUS Lee. Garland, Bowditch.

Hydrocombus n. sp. Pagosa Springs, Bowditch.

Cymbiodyta moraTA Horn. Canon City; Colorado Springs, June, not un-
common.

Hydrobius scabrosus Horn. Veta Pass, 9,350 feet; San Luis Valley; Up-
per San Juan; Mountains southwest of Montrose.

H. FUSCIPES Linn. Colorado Springs; Leadville; Garland; Veta Pass;

Georgetown; Leavenworth Valley; Silver Plume; Ouray.

Creniphilus subcupreus Say. Garland; West Cliff.

Cercyon pygm^eus 111. Buena Vista.

C. Tristis 111. Ouray. Mr. Schwarz reports finding an unnamed species at

Garland, La Veta and Veta Pass.

SILPHIDvE.

Necrophorus marginatus Fab. Fort Collins; Golden; West Cliff; Colo-

rado Springs; it is known to occur from July to October.

N. GUTTULA Mots. Recorded from West Cliff; Little Willow Creek; George-

town; between Fort Garland and Costilla; Fort Collins; all except the

first and third of these records are for the variety hecate Bland.

N. pustulaTUS Hersch. The variety mehheimeri Kirby, is known from

Montrose and Little Willow Creek, Bowditch. There are several state

records without definite locality.
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N. VESPILLOIDES Hbst. Summit and Delta Counties, Cockerell; Fort Col-

lins, October.

N. TomenTOSUS Web. Boulder, Oslar; Fort Collins, September.

SiLPHA TruncaTa Say. Southern Colorado, Leconte; West Las Animas

and Grenada, Hayward; Colorado Springs, Wickham.

S. lapponica Hbst. Denver; Georgetown; Idaho Springs; Florissant; West
Cliff; Ouray; Little Willow Creek; Fort Collins; near Long's Peak;

Livermore; South Park; Colorado Springs; Buena Vista; Breckenridge;

Leadville. An abundant species occurring from March to October.

S. TrituberculaTA Kirby, variety coloradensis Wickham. Argentine Road
above Georgetown, 12,000 to 13,000 feet. Mr. Bowditch has a specimen

of trituberculata from Gunnison which may belong to this variety.

S. RAMOSA Say. Over 12,000 feet, Carpenter; Gunnison and South Park,

Bowditch; plains south of Denver, Ulke; West Cliff; Clear Creek Canon,

Oslar; vicinity of Fort Collins, March to August; Buena Vista.

S. OPACA Linn. Mr. Bowditch has a specimen from the Argentine Pass

which he refers here with doubt.

Pteroloma tenuicornis Lee. Canon City, Wickham.
Choleva simplex Say. Fort Collins, October.

C. basillaris Say. Rico; South Fork of San Miguel; the form brunnipen-

nis is recorded from La Veta in the Schwarz list.

C. clavicornis Lee. Colorado, Horn; Rico, Bowditch.

Ptomophagus consobrinus Lee. Colorado, Bowditch; Georgetown, Wick-

ham.

Colon pusillum Horn. Colorado, Horn.

C. clavatum Mann. Veta Pass, 11,000 feet.

C. inerme Mann. Colorado, Horn.

C. magnicollE Mann. Leavenworth Valley, 10,000 to 11,000 feet.

C. UEBECKi Wickham. Breckenridge.

Hydnobius longidens Lee. Garland.

H. substriaTus Lee. Colorado, Horn.

H. curvidens Lee. La Veta; Garland.

H. pumilus Lee. Veta Pass, 9,200 feet.

H. latidens Lee. Colorado, Horn; Durango, Bowditch.

H. obtusus Lee. Garland; Veta Pass, 9,200 feet.

AnisoToma valida Horn. Silver Plume; Breckenridge.

A. assimius Lee. Colorado, Horn.

A. ptjnctatostriata Kirby. Colorado, Hamilton.

A. collaris Lee. Colorado, Horn. A species "allied to collaris" is re-

ported from Garland and Veta Pass by Dr. Leconte, in the Schwarz list.

A. sTrigaTa Lee. Leavenworth Valley, 10,000 feet; Red Mountain Road,

8,000 to 9,000 feet.

A. OBSOLETa Melsh. Colorado, Horn.

LlODES Globosa Lee. Veta Pass; Ouray.

? Cyrtusa sp. Veta Pass, 9,200 feet.

Agathidium exiguum Melsh. Colorado, Horn.
A. estriatum Horn. Ouray; Garland.
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A. CONCINNUM Mann. Ouray; Breckenridge ; Garland.

A. angui,are Mann. Colorado, Horn; Veta Pass, Bowditch. Two uniden-

tified species are reported from Veta Pass.

CalypTOMERUS oblongulus Mann. Veta Pass, 9,000 to 11,000 feet; Ouray,

in mycelia of fungi, under logs.

CiyAMBUS vulneratus Lee. Garland.

C. GiBBUiyUS Lee. Garland.

SCYDM^ENIM.

ScydmjEnus Tristis Casey. Colorado, Casey. An unidentified species of

this genus is reported from Garland, and another from Garland and

Veta Pass.

Connophron FOSSIGER Lee. Colorado, Casey.

Euthia longula Lee. Garland.

PSELAPHID^E.

Tychds microphThalmus Brend. Canon City, Wickham.
BaTrisus frontalis Lee. Colorado Springs, June, two specimens with

Lasius claviger Rog. ; Buena Vista.

B. GLOBOSUS Lee. Colorado Springs, June, one specimen with Camponotus

herculaneus. This and the preceding species are of my own collecting.

Reichenbachia albionica Mots. Garland; Veta Pass, 9,200 feet.

R. propinq.ua Lee. A specimen from Buena Vista is referred with some

doubt to this species.

R. ARTICULARIS Casey. Southern Colorado, Casey.

R. wickhami Brend. Canon City, Wickham.
Euplectus near californicus Casey. Buena Vista, one specimen in rot-

ten log.

STAPHYLINID^E.

A great number of our native Staphylinidse are still nondescript, while

many of the described species are so imperfectly characterized as to render

their proper determination a matter of difficulty and uncertainty. The suc-

ceeding list is therefore necessarily incomplete. It might be very materially

lengthened by the inclusion of a number of generic records, but it seems

scarcely worth while to incorporate these at present.

Falagria dissecta Er. West Cliff.

F. VENUSTULA Er. Fort Collins, April, under boards.

Echidnoglossa monTicola Casey. Colorado, Casey. Possibly this is the

species recorded from Veta Pass by Mr. Schwarz.

Homalota plana Gyll. Garland; Veta Pass, 9,400 feet.

ColpodoTa sordida Marsh. La Veta; Colorado Springs, June; Fort Col-

lins, March.

C. fungi Grav. Veta Pass, 9,200 feet.

Xenodusa cava Lee. West Cliff; Pueblo; I took a species of this genus

from ants' nests at Canon City.
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X. caseyi Wasmann. Sent to Dr. Wasmann by a correspondent in Pueblo.

Lives with Formica subpolita Mayr. It is possible that all of the Colo-

rado specimens are referable to this form.

Dinardiela uomeTOPI Wasm. Collected by Rev. P. J. Schmittat Coto-

paxi, in the nests of Liometopon microcephalum Pz., variety occidentale

Em., during the month of March.

ApTERONINA schmitti Wasm. Cotopaxi, with the preceding.

Trichophya eativentris Casey. Colorado Springs, June.

Tachyusa nigreeea Lee. Colorado, Bowditch.

AeEOChara bimacueaTA Grav. Colorado Springs; Buena Vista; Williams

River; Fort Collins; Garland; Willow Creek, on Cusack's ranch.

A. nitida Grav. Leadville; Williams River.

Dasygeossa prospERA Er. Garland; Veta Pass, 9,200 to 9,400 feet.

Oxypoda saxaTieis Casey. Canon City, Casey.

Myrmecochara criniTa Casey. Canon City; I found several specimens

in the nest of a small yellow ant.

Notataphra eugubris Casey. Colorado, Casey.

Heterothops fumigatus Lee. West Cliff; Garland; Fort Collins, March

and April.

QuediuS spee^EUS Horn. Garland; Veta Pass, 9,200 feet.

Q. ftjegidus Fab. Colorado, Putnam.

Q. sp. near subeimbatus Lee. Breckenridge, from about 10,000 feet to

timber line, under wood in wet spots.

Q. E^EviGATus Gyll. Veta Pass, 9,400 feet.

Q. moeochinus Grav. Veta Pass, 9,200 feet; a small variety is reported

from the snow fields at an altitude of 11,000 feet.

Q. fuevicoeeis Steph. This species is reported, under the name hyper-

boreus, from Garland and Veta Pass.

Q. brunnipennis Mann. Williams River, Bowditch.

Q. debieis Horn. Garland, Bowditch.

O. prostans Horn. Colorado Springs; Garland; Veta Pass; West Cliff.

LiSTOTrophus cingueaTus Grav. Ouray; Georgetown.

Creophieus viLEOSUS Grav. Georgetown; Little Willow Creek; La Junta;

Fort Collins; Clear Creek; Ouray; Pagosa Springs; Durango; San Luis

Valley; Fort Garland to Costilla; West Cliff; Colorado Springs; Buena

Vista.

Staphylinus FOSSATOR Grav. Upper San Juan, Hayward.

Phieonthus poeiTus Linn. West Cliff; Straight Creek, Summit County,

Cockerell; Buena Vista.

P. furvus Nord. West Cliff; Salida; Red Cliff; Fort Collins; Colorado

Springs; Williams River Valley; Georgetown; Ouray; Leavenworth

Valley, 9,000 to 10,000 feet.

P. SERICinus Horn. Little Willow Creek, Hayward. Name in some doubt,

as is the next.

P. irintjS Horn. Gunnison, Hayward.
P. SEmiruber Horn. Salida; Canon City.

P. basaeis Horn. Williams River Valley; Alma; Red Cliff.
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P. hepaticuS Er. Colorado Springs, Bowditch; Rico (in doubt), Hayward.

P. palliaTus Grav. Colorado, Horn.

P. quisouiliarius Gyll. Durango; La Junta. Both of these records are

from Mr. Hayward who expresses some doubt as to the determinations

of his Philonthi. Allowance must be made for this doubt in the case of

the other species of this genus credited to him.

P. Theveneti Horn. Williams River Valley.

P. debilis Grav. Garland; Veta Pass, 9,400 feet.

P. varians Payk. Buena Vista; Pike's Peak, 10,000 to 11,000 feet; Moose

Mountain, above timber; Georgetown; Fort Collins.

P. longicornis Steph. Summit County, Cockerell.

P. discoidEUS Grav. Gunnison; Montrose. Both records are from Mr.

Hayward.

P. FUSIFORMIS Melsh. Colorado, Horn; Buena Vista.

P. occidentals Horn. Saguache Creek, above Rock Cliff, Saguache

County, Cockerell; Colorado Springs; Durango and mountains south-

west of Montrose, Hayward.

P. FERREiPENNis Horn. West Cliff, name in doubt.

P. brunneus Grav. Dixon Canon, March.

P. sordidus Grav. Colorado, Horn.

P. CEPHALOTES Grav. Colorado Springs, Wickham.

P. INVERSUS Horn. Garland, Horn.

P. viriliS Horn. Canon City. A species closely allied or identical was

taken by me at Ouray, Georgetown, and in the Leavenworth Valley, up

to about 11,000 feet.

P. nigritulus Grav. Garland; Veta Pass, 9,200 feet.

P. microphthalmia Horn. Canon City; Ouray, with Formica obscuripes. A
species, probably the same, was taken at Georgetown, Leadville, Buena

Vista and in the Leavenworth Valley.

P. instabills Horn. Colorado Springs; Buena Vista; Leadville.

P. LECONTEt Horn. Colorado, Horn; Cochetopa Pass, Hayward.

P. aurulentus Horn. Salida; Buena Vista, on marsh land; Fort Collins.

Actobius senilis Horn. Colorado, Horn.

A. pusio Horn. Garland, Horn.

A. p.EDEROIDES Lee. Colorado Springs; Spring Canon.

Bisnius procerulus Grav. Colorado, Horn.

Xaxtholinus cephalus Say. Veta Pass, 9,400 feet.

X. obsidianus Melsh. Fort Collins.

X. EMMESUS Grav. West Cliff.

X. OBSCURUS Er. Vicinity of Fort Collins, April and May; Colorado

Springs; Buena Vista; Alamosa; West Cliff.

X. hamaTus Say. Fort Collins; Trinidad.

Dianous niTidulus Lee. Garland.

Stenus punctiger Case}-. Garland, Casey.

S. colon Say. West Cliff (in doubt), Cockerell.

S. renifer Lee. Colorado Springs, June; Pleasant Valley, March, Gil-

lette.

S. perplexus Casey. Williams River Valley, Bowditch.
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S. SECTATOR Casey. Alamosa, Bowditch.

S. RUGiFER Casey. Alamosa, Casey.

S. SCABiosus Casey. Buena Vista; Leadville; both records come from Mr.

Bowditch.

S. INCUI.TUS Casey. Canon City.

S. alpicola Fauv. Garland; Vera Pass.

S. humilis Er. Fort Garland, Casey; Buena Vista, Bowditch.

S. STYGicus Say. Greeley.

S. dolosus Casey. Fort Garland, Casey.

S. morio Grav. Alamosa; Veta Pass.

S. enodis Casey. Veta Pass, Casey.

S. dives Case}'. Canon City, Wickham.

S. monticola Casey. Williams River Valley, Bowditch.

S. alacer Casey. Colorado, Casey.

S. Tahoensis Casey. Colorado Springs.

S. nimbosus Casey. Fort Garland, Casey; Dixon Canon, March; Salida.

S. amicus Casey. Colorado, Casey.

S. annularis Er. Greeley.

S. pollens Casey. Alamosa, Casey, (under name patens)

.

S. Tarsalis Ljungh. Greeley; Alamosa; Garland; Veta Pass, 9,400 feet.

S. pinguis Casey. Colorado, Casey.

S. utensts Casey. Alamosa, Bowditch; Fort Garland, Casey.

S. Trajectus Casey. Veta Pass, Casey.

LaThrobium terminaTum Grav. Alamosa.

L. TENUE Lee. Alamosa.

L. longiusculum Grav. Colorado Springs.

L. collare Er. Alamosa.

L. tallidulum Lee. Colorado, Leconte.

P^Ederus grandis Aust. This is reported in the original description as

coming from "Col." and Arizona. I think, however, that it was from

the neighborhood of the Colorado river, at Fort Yuma.

P. compotens Lee. Cation City; Buena Vista, Bowditch.

P. littorarius Grav. West Cliff; Routt County, Cockerell; Fort Collins,

March and April.

Sunius binoTaTUS Say. Fort Collins, March and April.

Hypocyptus nigritulus Lee. Garland; Veta Pass, 9,200 feet.

Tachinus agilis Horn. Veta Pass, 9,400 feet.

T. angustaTUS Horn. Leadville ; Mountains southwest of Montrose,

Hayward, in doubt.

T. PARALLELUS Horn. Veta Pass, 11,200 feet.

T. nigricornis Mann. Buena Vista, Bowditch.

T. repandus Horn. Garland; La Veta.

T. fumipennis Say. Little Willow Creek, Hayward, in doubt.

Tachyporus maculipennis Lee. Fort Collins.

T. jocosus Say. Buzzard Creek District; Mesa County; southern Pueblo

County; Custer County, subalpine. All the records are from Cockerell.

T. chrysomelinus Linn. Fort Collins; West Cliff; Red Cliff; Buena
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Vista; Williams River Valley; Alamosa; Garland; La Veta; Little Wil-

low Creek.

T. nanus Er. Alamosa.

T. niTiduluS Fab. Fort Collins; Leadville; Veta Pass.

BOEETOBius dimidiaTUS Er. Dome Rock.

B. inTrusus Horn. Veta Pass, 9,400 feet; Williams River Valley.

B. pygm^Eus Fab. Garland; Veta Pass, 9,200 feet; North Park, Gillette;

Gunnison, Hayward.

Bryoporus rufescens Lee, variety rubidus Lee. Veta Pass, 9,400 feet.

Mycetoporus humidus Say. Mr. Schwarz reports a very large form from

Garland.

M. tenuis Horn. A variety of this species is reported by Mr. Schwarz,

from Garland and Veta Pass.

M. consors Horn. Garland.

M. splendidus Grav. Garland; Veta Pass.

PsEUDOPSiS sulcata Newm. Garland; Veta Pass; Ouray.

P. OBUTERATA Lee. La Veta.

BlediuS armaTUS Er. Fort Collins; Denver.

B. ADUSTUS Casey. Garland, Casey.

B. tenuis Casey. Grand Junction, Bowditch.

B. FUMATUS Lee. Buena Vista.

B. ruficornis Lee. Dome Rock; Buena Vista.

B. Turgidus Casey. Veta Pass, Bowditch; Fort Garland, Casey.

PeaTystethus americanus Er. West Cliff; Garland; La Veta; Lead-

ville; Buena Vista; Breckenridge; Ouray; Micawber Mine.

Oxyteeus pennsylvanicus Er. West Cliff.

O. fuscipennis Mann. Veta Pass; a species closely allied to fuscipennis,

or identical with it, is found at Ouray, Buena Vista and in the North

Park.

O. aepicoea Casey. Colorado, Casey.

O. niTidueus Grav. Fort Collins; West Cliff; Garland; La Veta; Veta

Pass, 9,400 feet.

TrogophecEus memnonius Er. Alamosa.

T. CORTicinus Grav. Garland; Veta Pass.

T. scrupueus Casey. Greeley.

Apoceleus crassicornis Casey. Fort Garland, Casey.

A. sph^ricollis Say. Fort Collins; Garland.

DEEEASTER CONCOtOR Lee. Canon City; Colorado Springs.

Porrhodites fenesTraeis Zett. Roaring Fork.

Geodromicus ovipennis Lee. San Juan Valley; Leavenworth Valley,

9,000 to 11,000 feet; Silver Plume; Georgetown; Ouray; Leadville; Veta

Pass.

G. debilis Casey. Colorado, Casey.

TiEEA castanea Casey. Colorado, Casey.

Lesteva fusconigra Mots. Veta Pass, 9,400 to 11,000 feet; Williams

River Valley.

Acidota ouadraTa Zett. Colorado, Hamilton.
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Arpedium sp. Leadville; Leavenworth Valley, 10,000 to 11,000 feet.

Deliphrum expansum Lee. Summitville, Bowditch; Veta Pass.

Olophrum marginatum Kirby. Veta Pass, 9,200 feet.

O. rotundicolle Sahib. Leadville.

Omauum pusillum Grav. Veta Pass, 9,400 feet.

O. planum Payk. Garland, Bowditch.

O. foraminosum Maekl. Veta Pass, 9,200 feet.

Anthobium spp. Veta Pass, 9,000 to 11,000 feet; Pike's Peak, 8,000 to

9,000 feet; Leadville; Breckenridge.

Orobanus simulator Lee. Leavenworth Valley, 10,000 to 11,000 feet;

Veta Pass, 9,400 feet.

Micr.Edus austinianus Lee. Veta Pass, 9,400 feet; Leavenworth Valley,

9,000 to 10,000 feet.

Megarthrus sinuatocollis Lee. Ouray; Veta Pass, 9,200 to 11,000 feet.

Siagonium punctatum Lee. Veta Pass, 9,400 feet.

Micropeplus laticollis Msekl. Veta Pass, 9,200 to 11,000 feet.

TRICHOPTERYGID^E.

Ptilium n. sp. Garland.

Ptenidium evanescens Marsh. Garland.

Trichopteryx near californica Matth. Garland; Veta Pass, 11,200 feet.

T. near haldemanni Lee. Garland; Veta Pass, 9,200 feet. I have an un-

determined species from Buena Vista.

SCAPHIDIID.E.

Scaphidium ornatum Casey. Supposed by the describer to have come
from Colorado.

Scaphisoma convexum Say. Dolores; Pleasant Valley.

S. CASTaneum Mots. Durango, Bowditch.

PHALACRID.E.

Phalacrus penicillatus Say. Pueblo; Garland; Fort Collins; North
Park; Dolores; Marshall Pass; Little South; Livermore; Colorado
Springs.

P. simplex Lee. Alamosa; Garland.

P. politus Melsh. Pueblo.

P. SERIATUS Lee. Garland.

Phalacropsis dispar Lee. Veta Pass, 9,400 feet.

Olibrus vittatus Lee. Holly; Fort Collins; Livermore; Durango.
O. SEMistriatus Lee. Durango and La Junta, Bowditch.
STilbus apicalis Melsh. Fort Collins; La Veta; Garland.

CORYLOPHID.E.

Sacium lugubre Lee. Garland; Veta Pass; West Cliff.

S. monTanum Casey. Colorado, Casey.

V—3 6
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S. biguttaTum Lee. Ouray; Garland; Veta Pass, 9,200 to 11,000 feet. I

have an undetermined species from Colorado Springs.

SERICODERUS FLAVIDUS Lee. Northern Colorado; Fort Collins.

ORTHOPERUS SCUTEELARis Lee. Fort Collins; Garland.

O. princeps Casey. Colorado, Casey.

COCCINELLID^.

The arrangement of this family follows Casey's recent revision as far as

possible, though of course it is out of the question to correlate the old rec-

ords with his arrangement in every case. It seems too, that Major Casey

had very little material from Colorado before him, so that we are left with-

out a clue as to the disposition he would have made of doubtful or osculant

forms. For the present it seems unnecessary to make comments on the

status of some of the new names proposed, as more than one opinion may
easily exist regarding the separation of certain races and varieties. The

trinomial system seems destined to prevail in Entomology, as it has already

done in some of the kindred sciences, and most of the names will probably

be perpetuated in some form, even if a succeeding monographer degrades

them from specific rank.

Macron^Emia episcopalis Kirby. West Cliff; Garland; Greeley; Fort Col-

lins. May be taken from April to June, in sweepings.

Paran^Emia SiMiEis Casey. Durango, Oslar; Fort Collins and vicinity;

Greeley; Colorado Springs, in swampy spots, on flowers of Umbelliferae;

West Cliff. This is recorded in most lists as Megilla vittigera Mann.

Megiela fuscilabris Muls. La Junta, Bowditch. The insect is equiva-

lent to what has been called Megilla metadata De Geer, in this country.

Hippodamia tredecimpunctata Linn. West Cliff; Garland; Gunnison;

Delta; Grand Junction.

H. ouinouesignata Kirby. Clear Creek Canon; Beaver Brook Gulch;

Leavenworth Valley, 10,000 to 11,000 feet; Ouray; Red Mountain Road;

Aspen; Durango; Montrose; Surface Creek, Delta County; Fort Collins;

Livermore; Denver; Colorado Springs; Palmer Lake; Golden; Pike's

Peak, 9,000 to 10,000 feet; Buena Vista; Breckenridge; Leadville; Mar-

shall Pass.

H. EECONTEi Muls. Denver; Greeley; Colorado Springs; Buena Vista;

Pike's Peak, 9,000 to 10,000 feet; Garland; La Veta; West Cliff; La

Junta; Durango.

H. dispar Casey. Colorado, Casey.

H. geaciaeis Fab. Fort Collins and Livermore.

H. convergens Guer. Denver; Colorado Springs; Fort Collins; Greeley;

Manitou; Buena Vista; Berkeley; Chimney Gulch; Florence; Salida;

Palmer Lake; Livermore; Dolores; Wales Canon; Pueblo; La Junta;

Trinidad; Delta; Montrose; Durango; Canon of Big Blue; Upper San

Juan; Cochetopa Pass; Red Mountain Road; West Cliff; Micawber

Mine; Garland; Veta Pass. The commonest species of Hippodamia in

the state.

H. OUINDECIMMACULATA Muls. Colorado Springs, one specimen.
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H. spuria Lec. Buena Vista; Hesterburgs Lane, Custer County, Cockerell.

Mr. Baker bred Euphorus sculptus from this species and convergens, at

Fort Collins.

H. SinuaTa Muls. Denver; Berkeley; Fort Collins; Colorado Springs, com-

mon on Helianthus; Glenwood Springs; Durango.

H. parenthesis Say. Durango; Gunnison; Monument Gulch; Rico; Coche-

topa Pass; Williams River Valley; Alamosa; Garland; Veta Pass; Ula;

Pueblo; Roaring Fork; Riverside, Chaffee County and Cottonwood
Gulch, Saguache County, Cockerell; Denver; Stove Prairie; Little

South; Cerro Summit; Marshall Pass; Canon City; Greeley; Clear Creek

Canon; Colorado Springs; Pike's Peak, 8.000 to 9,000 feet; Buena Vista;

Leadville; also included by Carpenter in his list of species taken at

altitudes over 12,000 feet.

Adalia bipuncTata Linn. Fort Collins, June.

A. humeralis Say. Fort Collins; Little Willow Creek; Canon of Big Blue;

Placerville; Ouray.

A. annectans Crotch. Colorado Springs; Manitou; Rocky Ford; Fort Col-

lins; Little Willow Creek; Gunnison.

A. frigida Schn. Little Willow Creek; Canon of Big Blue; Placerville;

Upper San Juan; Veta Pass; Garland. I do not know which of Casey's

names fit these specimens.

A. ornaTEIXA Casey. Colorado, Casey.

Coccinella novemnotata Hbst. Denver; Berkeley; Clear Creek Cation;

Canon City; Colorado Springs; Pike's Peak; Buena Vista; Leadville;

Fort Collins; Greeley; La Junta; Pueblo; West Cliff; Little South; Do-

lores; Cimarron; Little Beaver; Monument Gulch; Durango; Pagosa

Springs; Williams River Valley; Ouray.

C. degener Casey. Colorado, Casey.

C. difficius Crotch. Greeley.

C. prolongaTa Crotch. Southern Colorado, Leconte; Canon City, Bow-
ditch.

C. SUTURAUS Casey. Colorado, Casey.

C. monticola Muls. Clear Creek, Oslar; Garland; Leadville; Buena Vista;

Colorado Springs; Fort Collins.

C. ouinouenotaTa Kirby. This is what we have been calling transverso-

guttata Fald. It is known from Ouray and the pass above; Georgetown;
Gunnison; Canon of Big Blue; Mountains southwest of Montrose; Rico;

Pagosa Springs; Upper San Juan; Cochetopa Pass; Delta; San Luis Val-

ley; South Park; Eagle River; Roaring Fork; Buena Vista; Leadville;

Moose Mountain; Breckenridge; Micawber Mine; Marshall Pass; Salida;

Palmer Lake; Livermore; Fort Collins; Estes Park; Golden; Nathrop;

Canon City; Idaho Springs; West Cliff; in the Carpenter list of species

occurring over 12,000 feet. The form which we have heretofore desig-

nated transversalis is now called by Case}', nugatoria Muls., and this

comes from the following points; Denver; Colorado Springs; Canon
City; near Steamboat Springs; Glenwood Springs; Delta; Fort Collins;

Silver Plume; above Ouray; Clear Creek Canon; Breckenridge; West
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Cliff, in doubt; Lake and Chaffee Counties, Cockerell; Gunnison; Leaven-

worth Valley.

C. perplexa Muls. Known to us as trifasciata Linn. North Park; Rist

Canon; Steamboat Springs; Rocky Ford; Ula; Micawber Mine; La Veta;

Veta Pass, 9,400 feet; Canon of Big Blue; Mountains southwest of Mont-

rose; Little Willow Creek.

C. Tricuspis Kirby. Upper San Juan, Bowditeh.

Cycloneda sanguinea Linn. I retain the Linnsean designation, as it is

impossible to assign the names of Casey without access to the original

specimens. Trinidad; Dolores; Cimarron; Chimney Gulch; Dome Rock;

Colorado Springs; Pike's Peak, 9,000 to 10,000 feet; West Cliff.

Olla abdominaus Say. Denver; Salida; Fort Collins; Lamar; Manitou;

La Junta; Pueblo.

Cleis picta Rand. Dome Rock; Garland; Veta Pass; Cusack Ranch, Custer

County, Cockerell; Colorado Springs; Buena Vista; Peak Eight, 11,500

to 12,000 feet; Fort Collins; Horsefly Peak Divide; Mountains southwest

of Montrose.

Anatis rathvoni Lee. Placerville; West Cliff; Red Mountain Road, 9,000

to 10,000 feet; Fort Collins, June; not a common species.

Neomysia hornii Crotch. West Cliff; Garland; Mountains southwest of

Montrose; Fort Collins; Durango.

N. subvittata Muls. South Fork of San Miguel; Garland; Veta Pass, 9,400

feet.

N. Montana Casey. Colorado, Casey.

Psyleobora viginTimacueata Say. La Veta; Garland; Ouray; West
Cliff; Fort Collins; Colorado Springs; Pike's Peak, 7,000 to 8.000 feet.

Epieachna corrupta Muls. Boulder; Colorado. Springs; Denver; Golden;

Fort Collins; Trinidad; Buena Vista; Durango.

Chilocorus bivttlnerus Muls. Golden; Colorado Springs; Manitou;

Salida; Greeley; Fort Collins; Durango.

Exochomus HOGEi Gorh. West Cliff ; Delta; Durango; Buena Vista; Breck-

enridge; Leadville. This is what we have been calling marginipennis

.

E. ^ETHiops Bland. Ouray; Durango; Garland; Veta Pass; Montrose; vicin-

ity of Fort Collins; Stove Prairie; Rustic; Horsetooth Mountain; Colorado

Springs; Buena Vista; Leadville, not common.
BrachyacanTha ursina Fab. Southern Colorado, Leconte; Garland; La

Veta; vicinity of Fort Collins, June to August. Specimens intermediate

between this and albifrons were taken by Gillette and Baker at various

points in the neighborhood of Fort Collins.

B. decempustueata Melsh. Colorado Springs, July; a specimen, not very

typical, was taken near Palmer Lake by Prof. Gillette.

B. ielustris Casey. Beaver Brook.

B. aebifrons Say. Colorado Springs; Fort Collins; Gunnison; Durango;

Little Willow Creek; Beaver Brook.

B. dentipes Fab. Colorado, my cabinet; Dolores, Gillette.

B. indubitabilis Crotch. Montrose; Gunnison, Bowditeh.

Hyperaspis lateralis Muls. Garland; Leadville; Montrose; Clear Creek
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Caiion; Rocky Ford; Cerro Summit; vicinity of Fort Collins; except the

first two, all of the records are due to Prof. Gillette's collecting.

H. binoTaTa Say. Cimarron, August; Durango, Bowditch. This is signata

Lee. not Olivier, according to Casey.

H. fimbrioIvATa Mels. West Cliff; Pueblo; Boulder; vicinity of Fort Col-

lins; Golden; Colorado Springs; Dome Rock; La Junta.

H. Tristis Lee. Colorado, Leconte.

H. cincta Lee. Mr. Bowditch thinks this occurs near Durango, as he has

it from just across the line in New Mexico.

H. i,tjgubris Rand. Colorado, Leconte.

H. undulaTa Say. Colorado Springs; Canon City; La Junta.

H. SEXVERRUCATA Fab. Colorado Springs, Bowditch.

H. quadrivittata Lee. Colorado Springs and Buena Vista, chiefly about

roots of herbs on dry ground; Leadville; Denver; Bellevue; Williams

River Valley.

Helesius nigripennis Lee. Florissant; Garland, in doubt, Bowditch.

Hyperaspidius TrimaculaTUS Linn. Alamosa; Garland; La Veta; Gun-
nison; Fort Collins and vicinity; Colorado Springs; Buena Vista; Lead-

ville; occurs from May to August. Frequently found in rubbish about

the roots of plants.

H. insignis Casey. Colorado Springs.

H. miliTaris Lee. Foothills near Fort Collins, May.
Stethorus punctum Lee. Caiion City, Gillette, on plum. Buena Vista,

on dwarf pines which were badly infested with Aphides.

S. UTius Horn. Leadville, one specimen, concerning which Dr. Horn
wrote that it was a little less distinctly punctured than the types.

ScymnuS FLAVESCENS Casey. Colorado Springs.

S. paixens Lee. Palmer Lake, October; Horsetooth Gulch, June.

S. nugator Casey. Colorado, Casey.

S. Fraternus Lee. Clear Creek Caiion; Palmer Lake, August.

S. BRUNEI Muls. Spring Caiion, May.
S. cervicaus Muls. Garland, in doubt.

S. COI^aris Melsh. Colorado Springs; Fort Collins; Montrose; Rocky
Ford; Lamar. Mr. Bowditch writes that he calls these cervicalis.

S. puncticollis Lee. Ouray; Fort Collins; Colorado Springs.

S. monticoea Casey. Colorado, Casey.

S. gar^andicus Casey. Garland, Casey.

S. Tenebrosus Muls. Horsetooth Mountain, August.

S. lacustris Lee. Garland; Veta Pass; West Cliff; Dome Rock; Dolores;

Colorado Springs.

S. ardelio Horn. Horsetooth Gulch; vicinity of Fort Collins; Rocky Ford.

Possibly these should go to lacustris.

S. ONCTus Lee. Buena Vista; name from Dr. Horn.

S. CONIFERArum Crotch. Garland; Veta Pass, 10,500 feet; Mountains south-

west of Montrose; Rist Caiion, May.
S. opaculus Horn. Colorado, Horn.

S. americanus Muls. Fort Collins, March, April and June.
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S. phelpsii Crotch. Garland; Mountains southwest of Montrose.

S. xaviculatus Casey. Colorado, (Rocky Mountains), Casey.

S. COLORADENSis Horn. Garland, Horn.

S. intrusus Horn. Salida, Wickham.
Coccidula occidentalis Horn. Fort Collins.

endomychid.e.

Lycoperdixa ferruginea Lee. West Cliff.

Aphorista morosa Lee. Pagosa Springs, Hayward; Durango, Bowditch;

Horsetooth Gulch; Estes Park; Yeta Pass; Ouray; West Cliff; not a

common insect.

A. pallida Horn. Colorado, Horn.

Epipocus unicolor Horn. Colorado, Horn.

EROTYLID.E.

Languria mozardi Lat. Fort Collins, April.

L. L^ETA Lee. Yicinity of Fort Collins, April and June.

L. LECOXTEi Crotch. Colorado Springs.

L. divisa Horn. Colorado, Horn.

Tritoma thoracica Say. Colorado, Snow.

T. californica Lee. Smith's Park, Cockerell; La Yeta; Gunnison.

T. flavicollis Lee. Colorado Springs, common; Trinidad; Fort Collins;

Gunnison; Pagosa Springs; Mountains southwest of Montrose.

Erotylus boisduvali Chev. '"Usually taken on Pinus ponderosa and not

taken at an altitude of above 9,000 feet. Abundant in the foothills

of the Front Range, not found by Carpenter on the Pacific slope"

(Ulke); Custer County, Cockerell; Durango; Pagosa Springs; Chimney
Gulch; Dome Rock; Boulder; Fort Collins and vicinity; Stove Prairie;

Denver to Georgetown; Clear Creek Canon and adjacent mountains;

Colorado Springs; Pike's Peak, 7,000 to 8,000 feet. Generally found on

logs or flying.

COLYDIID.E.

Ditoma ornata Lee. Trinidad, May, collected from beneath bark of Cot-

tonwood log by Professor Gillette.

Aulonii'm 1.0NGUM Lee. Colorado, Horn.

Bothrideres montanus Horn. Mountains near San Juan, Horn.

CUCUJIDtE.

Silvaxus sirinamensis Linn. Fort Collins.

S. planatfs Germ. Colorado Springs, one specimen; Trinidad, under bark

of cottonwood log, Gillette; Northern Colorado, Gillette.

Pediacus FUSCt'S Er. Alamosa; Breckenridge; Pike's Peak, 7,000 to 8,000

feet.

P. depressus Hbst. Yeta Pass, 9,200 feet.
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Cucujus CEAVIPES Fab. Trinidad, under bark of cottonwood in May, Gil-

lette; Monument Gulch; Mountains southwest of Montrose; Horsefly

Peak.

L-^mophe^EUS biguttatus Say. West Cliff.

L. angustulus Lec. Colorado, Casey.

Dendrophagus geaber Lec. Veta Pass, 9,400 feet.

CRYPTOPHAGIDJE.

Teematophieus americanus Lec. Greeley.

Antherophagus ochraceus Melsh. In the Putnam list; I have a specimen

from the slope of Pike's Peak, above Manitou, (7,000 to 8,000 feet),

which I refer here with very little doubt.

A. convexulus Lec. Buena Vista; Garland; West Cliff.

Emphylus americanus Lec. Veta Pass, 11,500 feet.

Henoticus serratus Gyll. Garland; Veta Pass, 10,000 feet.

CrypTophagus cellaris Scop. In the Putnam list with a mark of doubt.

Mr. Schwarz took four species at Garland and Veta Pass.

C confertus Casey. This and all of the following species belonging to

the family are described by Major Casey as coming from Colorado, with-

out citation of definite locality.

C. PORRECTUS Casey.

Cenosceus ochreosa Casey.

C. paraeleea Casey.

Agathengis crassula Casey.

A. capiTata Casey.

A. OUADRICOEUS Casey.

A. constricta Casey.

A. tenebrosa Casey.

A. coloradensis Casey.

A. eucida Casey.

A. FORTicoRNis Casey.

Atomaria ephippiaTa Zimm. Colorado. Mr. Schwarz took seven species

of this genus at Garland and Veta Pass.

A. incerta Casey.

A. brevicoeeis Casey.

A. oblongula Casey.

MYCETOPHAGIDJE.

Mycetophagus confusus Horn. This and the following species are re-

corded by the describer from Colorado, without definite locality.

M. TENU1FASCIATUS Horn.

Litargus baeteatus Lec. Colorado, Horn.

L. nebulosus Lec. Vicinity of Fort Collins.

Hypocoprus formicetorum Mots. Garland, in doubt.

DERMESTID.E.

Dermestes marmoratus Say. Denver; Pueblo; Colorado Springs; Lamar;
Fort Collins; West Cliff; Buena Vista; Leadville; Durango; common.
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D. mannerheimii Lee. Colorado., Putnam.

D. fasciatus Lee. Fort Collins; Trinidad; Mountains southwest of Mont-

rose; La Veta; West Cliff; Buena Vista; Denver.

D. Caninus Germ. Denver, Like; Pueblo, Bowditch. So much confusion

exists in the application of names here, that I give the rest of the records

that should belong with this species as understood in Henshaw's list, in

the original form; murinus, Canon City; nubilus, Colorado, (Putnam,

Ulke, Leconte, ); Pikeview, Cockerell.

D. Talpinus Mann. Colorado, Putnam; Dome Rock; near Long's Peak;

Fort Collins.

D. eardarius Linn. Berkeley; Fort Collins; the variety signatus Lee, is

known from Durango, (Bowditch), and West Cliff.

Perimegatoma cyundricum Kirby. Garland; Alamosa; West Cliff.

ATTagenus piceus Oliv. Colorado Springs; Denver; West Cliff; Pueblo.

Trogoderma ornatum Say. Fort Collins.

T. TarsalE Melsh. Fort Collins.

Anthrenus scrophulari^E Linn. The form known as lepidus Lee, is

from Garland, Beaver Brook and Colorado Springs; at the last-named

place it is often common on flowers. I have taken flavipes Melsh., at

Ouray. Records for scrophularice are West Cliff; Fort Collins; Dolores.

A. verbasci Linn. Colorado Springs, Hayward.
Cryptorhopaeum balteatum Lee. Manitou, Montrose and Dolores, Gil-

lette; Colorado Springs and the adjacent lower slopes of Pike's Peak,

common on flowers.

C. HyEMORRHOiDAEE Lee. Montrose and Dolores, Gillette; Colorado, Horn.

C. apicale Mann. This or a closely allied species comes from Fort Collins

and vicinity; Mr. Hayward reports it from Colorado Springs.

C. ruficorne Lee. Garden of the Gods, Packard.

C. Triste Jayne. Vicinity of Fort Collins.

Orphilus subniTiduS Lee. Dome Rock; Beaver Creek; Little South; Fort

Collins; Colorado Springs; Pike's Peak, lower slopes; South Fork of

San Miguel; Ouray; Durango; Georgetown. Common on flowers.

HISTERID,£.

Hister subopacus Lee. West Cliff.

H. GUTTIFER Horn. Rist Canon, Titus, April.

H. SEELATUS Lee. Near Ula, Cockerell.

H. instratus Lee. Lamar; Horsetooth Gulch; vicinity of Fort Collins;

Greeley; Berkeley.

H. TunicaTUS Lewis. Canon City, Lewis, Ann. & Mag. Nat. Hist. 1898,

p. 170.

H. uekei Horn. Denver; Berkeley; Colorado Springs.

H. harrisii Kirby. West Cliff; Denver, July, Oslar.

H. MERDARIUS Hoffm. Ouray.

H. FCEDATUS Lee. La Junta, Bowditch.

H. abbreviatus Fab. West Cliff; Greeley; Colorado Springs; La Junta,

Hayward; a common species.

H. depuraTor Say. Durango and Rico, Bowditch; Cusack Ranch; Buena

Vista; not common.
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H. FURTivus Lec. Durango, Bowditch.

H. PERPtExus Lec. Alamosa.

H. LECONTEi Mars. Durango, Bowditch; Fort Collins; Colorado Springs.

H. punctiger Lec. Durango, Bowditch; Veta Pass, 9,400 feet.

EpiERUS EELIPTICUS Lec. Pagosa Springs; Upper San Juan. The records

come from Mr. Hayward, who marks them with doubt.

Het^Erius morsus Lec. West Cliff.

H. Tristriatus Horn. Rist Canon, April; Georgetown, June; Ouray, July.

Lives in nests of ants.

Onthophilus soetaui Casey. Denver, Casey.

Paromalus ESTRIATUS Lec. Trinidad, May, under cottonwood bark, Gil-

lette.

P. 14-STRiATUS Steph. Fort Collins, June.

P. debieiS Lec. Veta Pass, 9,400 feet.

Saprinus lugens Er. Denver; Fort Collins; Colorado Springs; Buena Vista;

Salida; Beaver Brook Gulch; West Cliff; Trinidad; Pagosa Springs;

Durango; Ouray; Montrose; Gunnison; Little Willow Creek; La Junta.

A very abundant insect on carrion.

S. pennsylvanicus Payk. Denver; Lamar; Pueblo; Colorado Springs; Gree-

ley; La Junta; Durango.

S. OREGONENSIS Lec. Near Long's Peak; various points in Custer County;

Colorado Springs; La Junta; Alamosa; Garland; Buena Vista; Leadville;

Horsefly Peak; Monument Gulch; Little Willow Creek; Mountains south-

west of Montrose; Durango; Gunnison.

S. CIUATUS Lec. Canon City; name from Dr. Horn.

S. I.ARIDUS Lec. La Junta, Bowditch.

S. INSERTUS Lec. Little Willow Creek, Bowditch.

S. iyUBRicuS Lec. Montrose and adjacent mountains, Bowditch; Ouray,

Gillette; Dolores; Fort Collins; Grand Junction, Wickham.
S. plenus Lec. Grand Junction, Wickham; Livermore; Bellevue; La Junta;

San Luis Valley; Durango; Mountains southwest of Montrose; Horsefly

Peak.

S. FimbriaTus Lec. Cusack Ranch, Custer County, Cockerell; Canon City;

Colorado Springs; Buena Vista; Alamosa; Garland; La Junta; Durango;

San Luis Valley.

S. sph^Eroides Lec. Eastern Custer County, Cockerell.

S. fraternuS Say. Garland; several specimens which seem to belong here

were taken at Buena Vista and Leadville, in carrion.

S. mancus Say. Little Willow Creek, Bowditch.

S. profusus Casey. Colorado, Casey.

S. detractus Casey. Greeley, Wickham.
P^EGaderus TransverSUS Say. Rist Canon, under pine bark.

P. sayi Mars. Veta Pass, 9,400 feet.

P. CONSORS Horn. Colorado, Horn.

P. Cribratus Casey. Colorado, Casey.

Teretrius americanus Lec. La Veta; Veta Pass.

T. montanus Horn. Veta Pass.
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NITIDULILVE

Brachypterus URTiCiE Fab. La Veta; Garland.

B. globularius Murr. Rico; Gunnison; Placerville; Canon of Big Blue;

Montrose.

Carpophieus paeeipennis Say. La Junta; Gunnison; Montrose; Pueblo;

Big Narrows of Poudre; Dolores; Larimer County, foothills; Clear Creek

Canon; Evans Peak region; Durango; Canon City; Denver; West Cliff;

Ula; Buena Vista; Colorado Springs, common in cactus blossoms.

C. dimidiatus Fab. Colorado, Hamilton.

C. NIGER Say. Colorado Springs, YVickham.

C. discoideus Lee. Colorado, Putnam.

Epur^Ea INTEGRA Horn. Colorado, Horn.

E. ERICHsonii Reitt. Veta Pass. The identification is in doubt, specimens

are said to be larger than usual.

E. papagona Casey. Eastern Custer County, sub-alpine, Cockerell.

E. avara Rand. Fort Collins; the name is credited to Mr. Schwarz.

E. linearis Msekl. Veta Pass. 9,400 feet.

E. Truncateeea Mann. Veta Pass; Colorado Springs; Leadville; Dome
Rock.

E. peanulaTa Er. Ouray.

E. ovata Horn. Montrose, June, Gillette, name credited to Dr. Riley; Gar-

land.

E. ^ESTIVA Linn. Colorado, Hamilton.

E. labilis Er. West Cliff, on flowers of Sambucus.

E. SCAPHOIDES Horn. Colorado, Horn.

Nitjduea bipunctaTa Linn. Colorado, Hamilton.

N. rufipes Linn. Fort Collins.

N. ziczac Say. Fort Collins; Dome Rock; West Cliff; Colorado Springs;

Buena Vista; Leadville; Gunnison; Mountains southwest of Montrose;

Durango.

Phenolia GROSSA Fab. Canon City, I'hler. A few specimens are said to

have been found on plants.

OmosiTa colon Linn. Fort Collins, common.
0. discoidea Fab. Veta Pass, 9,200 feet; lower slopes of Pike's Peak.

Orthopepeus quadricoeeis Horn. Colorado, Horn.

Meligethes brassic.*: Scop. West Cliff.

M. mutatus Har. Vicinity of Fort Collins; Rustic; West Cliff; Colorado

Springs; Buena Vista; Garland; La Veta; Dome Rock; Ouray; Leaven-

worth Valley; not uncommon.
M. seminueum Lee. La Veta; Garland; Veta Pass, 9,000 to 10,000 feet; West

Cliff.

Paelodes paeeidus Beauv. Canon of the Arkansas, on plants at entrance,

Uhler. If this record is correct it shows a habit unusual to this species.

Cryptarcha strigaTa Fab. Colorado, Hamilton.

IPS quadriguTTaTus Fab. Clear Creek, August, Oslar.

1. viTTATUS Say. Veta Pass, 9,400 feet; also in the Ulke and Putnam lists

without definite locality.
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PityophaguS verticaus Horn. Colorado, Horn; eastern Custer County,
Cockerell.

Rhizophagus scaepturatus Mann. Veta Pass, 9,400 feet.

R. dimidiatuS Mann. Colorado, Hamilton.

R. bipunctaTus Say. Ouray. This name is probably correct, but there is

a chance of error, the specimens not being typical.

LATHRIDIID.E.

Lathridius monTanus Fall. Leavenworth Valley, 10,000 feet.

L. costicoeus Lee. Veta Pass.

Enicmus minutus Linn. Colorado, Fall.

E. STRENUUS Fall. Ouray.

E. FiCTus Fall. Garland; Veta Pass.

E. mimus Fall. Denver.

E. vanus Fall. Ouray.

E. Tenuicornis Lee. Ouray.

Cartodere Filum Aube. Greeley.

Corticaria pubescens Gyll. Fort Collins.

C. varicoeor Fall. Garland.

C. parallela Fall. Garland.

C. vauda Fall. Garland.

C. peanuea Fall. Leadville.

C. SERRICOEI.IS Lee. Garland; Veta Pass.

C. occidua Fall. Veta Pass.

C. denttgera Lee. Garland; Breckenridge; Leadville.

C. ferruginea Marsh. Garland; Veta Pass, 9,200 feet.

Meeanophthaema picta Lee. Greeley.

M. pumiea Lee. Garland.

M. Americana Mann. Garland; Veta Pass, 9,200 to 11,000 feet. The rec-

ords appeared under the names scissa and expansa, which are reduced

by Mr. Fall to synonyms of americana.

M. cavicoeeis Mann. Colorado, Fall; Garland, Schwarz list, under name
a?igularis.

TROGOSITID^E.

Nemosoma cylindricum Lee. Dome Rock; Veta Pass, 9,400 feet.

Trogosita virescens Fab. Fort Collins; Dome Rock; Durango.

Tenebrioides mauriTanica Linn. Durango, Bowditch.

T. corticaus Melsh. Southwestern Colorado, Strecker; Buena Vista; Lead-

ville.

T. sinuata Lee. Durango, Bowditch.

T Americana Kirby. Cochetopa Pass, Bowditch.

Peetis pipingskcELDI Mann. West Cliff; Red Cliff.

P. ferruginea Linn. Engelmann's Canon; Cochetopa Pass; Canon of Big

Blue; Silver Plume; Leadville; Breckenridge.

Cautys scabra Thunb. Cheyenne Canon; West Cliff; Cusack's Ranch;
Georgetown; Breckenridge; Leadville; above Ouray; Montrose, Gillette;

Rico; Durango. Occurs under bark and on woody fungi.
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MonoTOMA PICIPES Hbst. Ouray.

M. FUI/vipes Melsh. Garland.

BYRRHID^E.

Cytilus SERICEUS Forst. Colorado, Ulke.

C. TRiviTTATUS Melsh. Leadville; Red Cliff; Moose Mountain, 12,000 feet.

Byrrhus americanus Lee. Veta Pass, Schwarz.

B. CYCLOPHORUS Kirby. Colorado, Putnam.

B. GEMINATUS Lee. Veta Pass, 9,400 feet.

B. kirbyi Lee. Mount Lincoln; Leadville.

Syncalypta grisea Lee. Garland.

Limnichus monTanus Lee. La Veta; an undetermined species is in my
cabinet from Buena Vista.

GEORYSSIDJE.

Georyssus pusiixus Lee. Garland.

PARNIDiE.

Dryops STRIATUS Lee. West Cliff and other points in Custer County; Gar-

field County, Cockerell; below Bridal Veil Falls; Colorado Springs;

Manitou; Spring Canon; Garland; La Veta; Veta Pass; Pagosa Springs;

Upper San Juan; Durango. Often exceedingly abundant under stones

in running water.

Elmis concolor Lee. Colorado Springs, one pair, Wickham. Taken in

June.

E. corpulEnTUS Lee. Veta Pass, 9,400 feet; Buena Vista. Mr. Bowditch

has a new species from the Upper San Juan.

HETEROCERIM.
HeTEROCERUS paixidus Say. La Junta, Bowditch.

H. undatus Melsh. Buena Vista; the form mollinus Kies., comes from

Ouray. The form substriatus is known from Alamosa; Garland; Moun-
tains southwest of Montrose; South Fork of San Miguel.

H. collaris Kies. San Luis Valley; Durango.

H GEMMATUS Horn. Gunnison, Hayward.

DASCYLLIM.

Eucinetus terminaus Lee. West Cliff.

Cyphon concinnus Lee. Rist Canon; Horsetooth Gulch.

C. variabilis Thunb. Fort Collins; West Cliff.

ELATERIDiE.

DELTOMETOPUS amcEnicornis Say. Colorado Springs, June, Wickham.

Anelastes drurii Kirby. Pagosa Springs, Oslar; Mountains southwest of

Montrose; Upper San Juan; West Cliff; Dome Rock; Wales' Canon, Pueblo

County, Cockerell.

Epiphanis CORNUTUS Esch. South Fork of San Miguel, Hayward.
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Adelocera rorulEnTa Lee. Durango, Bowditch.

A. profusa Cand. Garland.

Lacon rectangularis Say. La Junta, common; Fort Collins, March and

May; Colorado Springs; Pueblo, Snow.

Aeaus ocueatus Linn. Poudre Canon, July; Fort Collins, June.

A. lusciosus Hope. Southern Colorado, Leconte; La Junta, Hayward.

A. melanops Lee. Cheyenne Canon, Snow; Durango, Bowditch.

Cardiophorus convexus Say. Garland, Bowditch; Montrose, Gillette.

C Edwardsii Horn. Colorado Springs; Buena Vista, in the evergreen scrub.

C. fenestratus Lee. Greeley; Berkeley; Spring and Dixon Canons; Little

Willow Creek; road from Monument Gulch to Montrose.

C. longior Lee. Garland, Blanchard, Tr. Am. Ent. Soc, XVI, p. 16.

C. pullus Blanch. Garland, Blanchard, t. c. p. n.

C. LURIDIPES Cand. Garland.

C. Tenebrosus Lee. Ouray; Rist Canon; Horsetooth Gulch; Smith's Park

Gulch, 10,000 to 12,000 feet, Cockerell; Colorado Springs. Specimens

which seem to belong to a small variety of this species have been taken

in the neighborhood of Fort Collins.

C. pubescens Blanch. Colorado, Blanchard.

Cryptohypnus impressicoixis Mann. Colorado, rare, Horn; Horsefly

Peak, Bowditch.

C. abbreviaTQS Say. Garland, Bowditch; Dolores, Gillette; Red Cliff;

Ouray; Georgetown; South Fork of San Miguel; Rico.

C. nocTurnus Esch. Under this name we have the following records;

—

Leadville; Durango; Red Cliff; Little Willow Creek; Mountains south-

west of Montrose. For bicolor the localities are, Breckenridge; Lead-

ville; Buena Vista; Colorado Springs; Pike's Peak, 10,000 to 11,000 feet;

Veta Pass; Garland; South Fork of San Miguel; Roaring Fork; Leaven-

worth Valley; Georgetown; Alma; Aspen; Marshall Pass.

C. MUSCUUJS Esch. Argentine Pass, Bowditch.

C. Tumescens Lee. Leavenworth Valley; Silver Plume; Leadville; Breck-

enridge.

C. STRIATUMS Lee. La Junta; Gunnison. Both records are from Mr. Hay-

ward.

C. ExiGUUS Rand. Trinidad, Gillette.

C. GENTius Lee. Alamosa; Garland.

CFdosTEThus femoraeis Lee. Colorado, Horn.

Monocrepidius VESPERTINUS Fab. Near the Grand Canon of the Arkan-

sas, Uhler.

M. sordidus Lee. Canon City, Wickham.
M. auritus Hbst. Colorado, Horn; Trinidad and northern Colorado, Gil-

lette.

Eeater rubriventris Lee. Rist Canon, Gillette.

E. ATER Lee. Little Willow Creek, Hayward; Manitou.

E. mixtus Hbst. Colorado, Snow.

E. mcerens Lee. Colorado, Hayward; a specimen from the state is in my
own cabinet.
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E. LUCTUOSUS Lee. Rist Canon, Ma}-, Gillette.

E. apicatus Say. Breckenridge; Leadville; Durango; Rist Canon; Leaven-

worth Valley; Veta Pass; Little Willow Creek; Ouray.

E. affinis Lee. South Fork of San Miguel, Bowditch.

Drasterids ELEGaxs Fab. Durango; La Junta; Little Willow Creek; Col-

orado Springs; Berkeley; vicinity of Fort Collins; Montrose.

Megapenthes stigmosus Lee. West Cliff.

Agriotes fucosus Lee. Fort Collins.

A. montanus Lee. Vicinity of Fort Collins.

Dolopius lateralis Esch. Horsefly Peak; Little Willow Creek; Chimney
Gulch; Berkeley; Horsetooth Gulch; Ouray; Pagosa Springs; Garland;

Rico; Canon City. It was also taken by Cockerell on the eastern slope

of the Sangre de Cristo range along Brush Creek, at an elevation of 10,-

ooo to 11,000 feet.

Melanotus decumands Er. Southern Colorado, Leconte.

M. fissilis Say. Berkeley, June.

M. scrobicollis Lee. Rist Canon, May.

M. paradoxus Melsh. Colorado, Cockerell.

Limonius californicus Mann. Colorado, determined by Mr. Liebeck. A
species allied to this was taken at Bellevue.

L. canus Lee. Vicinity of Fort Collins, April to June.

Athous ferrugixosus Esch. West Cliff; Micawber Mine, Cockerell; Leav-

enworth Valley.

A. simplex Lee. Colorado, Leconte; Leadville and Breckenridge, beaten

from foliage of conifers.

A. cribratus Lee. Southern Colorado, Leconte.

Corymbites maurus Lee. Canon City; Pagosa Springs; Little Beaver to

Cipango, Gillette.

C. monticola Horn. Horsetooth Gulch; Rist Canon, May.

C. mcErens Lee. Garland; Veta Pass.

C. morulus Lee. Colorado.

C. fallax Say. Rist Canon, Ma}-; Fort Collins, June.

C. planulus Lee. Beaver Brook, Leconte; Buena Vista; Colorado Springs.

C. Triundulatus Rand. Garland; Mountains southwest of Montrose.

C. xigricollis Bland. Rocky Mountains, Colorado, Bland.

C. hieroglyphicus Say. Canon of Big Blue; Horsefly Peak Divide; Placer-

ville; South Fork of San Miguel; Ouray; Mineral Point Trail, 9,000 to

10,000 feet; Golden.

C. SEMivittatus Say. Fort Collins and Poudre Caiion, May.

C. .Eripexxis Kirbv. Mountains southwest of Montrose; Veta Pass; Silver

Plume; Golden.

C. Carbo Lee. West Cliff; Horsefly Peak; Rist Caiion, June.

C. coxjuxgexs Lee. West Cliff.

C. leucaspis Germ. Veta Pass, Bowditch.

C. metallicus Payk. Garland; Veta Pass, 9,200 to 9,400 feet.

C. ixflatus Say. Vicinity of Fort Collins, May, June and August; Mr.

Schwarz records the form glaucus from Veta Pass, 9,400 feet.
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Anthracopteryx hiemaeis Horn. West Cliff, common, crawling on the

ground early in the year; Northern Colorado, February, Gillette.

Asaphes carbonatus Lee. West Cliff; Durango; Rico road; South Fork of

San Miguel; Dome Rock; Golden.

A. dilaticoelis Mots. Colorado, Hayward. Also in my own collection.

A. decoloratus Say. Professor Snow records two specimens of a variety

of this species from Colorado.

A. memnonius Hbst. La Junta, Bowditch; Wales' Canon, Pueblo County,

Cockerell.

Melanactes piceus DeGeer. La Junta, Hayward.

M. puncticoelis Lee. La Junta, Bowditch.

BUPRESTIDJE.

GyascuTUS obuteraTus Lee. Delta, on Sarcobates vermiadatus, Gillette.

Chalcophora angueicoeeis Lee. Fort Collins; Estes Park; Rio Grande,

Ulke; Durango, Bowditch.

C. virginiensis Drury. Cusack Ranch, Cockerell.

Psiloptera drummondi Lap. & Gory. West Las Animas, Hayward.

Dicerca prolongaTa Lee. Denver; Idaho Springs, on Populus, Packard;

Horsefly Peak; Short Creek, Custer County; Prof. Cockerell took a

larva which presumably belongs here in logs of Populus tremuloides.

D. divaricata Say. Vicinity of Fort Collins, April to August.

D. tenebrosa Kirby. Colorado, Snow; Leadville.

D. californica Crotch. A specimen from Colorado, in the collection of

the Agricultural College, is labelled thus with a mark of doubt. The
determination is credited to Mr. Schwarz.

TrachykeeE leconTei Gory. Garland.

Pcecieonota cyanipes Say. Denver; La Junta; Horsefly Peak Divide;

Durango, Bowditch; Fort Collins and vicinity; Ouray; Leadville; Col-

orado Springs. I have taken this species on poplars.

BuPRESTiS confluens Say. Gunnison; Fort Collins; Ouray; Pueblo, Snow;
Fort Garland, Ulke.

B. consuearis Gory. Dome Rock; Colorado Springs; Buena Vista; Lead-
ville; Little Beaver.

B. nuTTalli Kirby. Florissant; Durango; Cusack Ranch, Cockerell; Dome
Rock.

B. macueiventris Say. Pass between Wheeler and Red Cliff, Cockerell;

Dome Rock; Engelmann's Canon; Cusack Ranch; Beaver Brook Gulch;

Upper San Juan; Florissant; a rather common species, often found
out of its natural range on account of shipments of lumber in which it

breeds. The form subornata is known from Greenhorn; Durango;
Buena Vista; Colorado Springs and Leadville. For the name rusti-

corutn we have Packard's record, Manitou, and several which refer

simply to its being found in the state.

B. FasciaTA Fab. Little Willow Creek. The form known as langii comes
from Denver; Arkins; Steamboat Springs; and Bear Creek Canon.

B. aurueenta Linn. Ouray; Leadville; Fort Collins.
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B. adjecta Lec. Colorado Springs; Leadville.

Meeanophiea miranda Lec. Southern Colorado, Leconte.

M. acuminata De Geer. Leadville; Breckenridge; Rico; Montclair; West
Cliff; Chaffee and Summit Counties, Cockerell; Garland; South Park,

Ulke.

M. atropurpurea Say. Clearwater Creek on the Grand Mesa, 9,800 feet,

Cockerell; Rico; Upper San Juan; Durango; Garland; Gunnison; South

Park Region, Oslar; Fort Collins; Denver; Colorado Springs.

M. drummondi Kirby. Leavenworth Valley, 10,000 to 11,000 feet; Ouray;

Durango; Monument Gulch to Montrose, 7,900 feet; Rico; Upper San

Juan; Dome Rock; Garland; Buena Vista; Leadville.

M. GENTieis Lec. Durango; Horsefly Peak; Mountains southwest of Mont-

rose, 9,000 to 10,000 feet; Dome Rock.

Anthaxia /Eneogaster Lap. Dome Rock; Dolores; Horsetooth Gulch

and other points in the vicinity of Fort Collins; near Boulder; Upper

San Juan; South Fork of San Miguel; Durango, Oslar; Ouray; Colo-

rado Springs; Pike's Peak, 7,000 to 8,000 feet. A common species on

various wild flowers.

A. DEEETA Lec. Durango, Bowditch.

A. viridifrons Lap. Canon of Big Blue.

Chrysobothris femorata Fab. Colorado Springs; Horsefly Peak.

C. cuprascens Lec. Colorado, Horn.

C. ignicoleis Horn. Buena Vista; Placerville.

C. speculifer Horn. Colorado, Horn; Montrose, Bowditch.

C. dentipes Germ. Horsefly Peak; Durango, Oslar; Ouray; Pagosa

Springs; Florissant; Colorado Springs; Buena Vista; Dome Rock; a

common species.

C. eudificaTA Horn. Colorado, Horn; Rico; Durango; Horsefly Peak;

Little Willow Creek; Mountains southwest of Montrose; Pagosa Springs;

all of the above localities were furnished by Hayward and Bowditch.

C. TRINERVIA Kirby. Canon of Big Blue; Florissant; Salida, Oslar; Mi-

cawber Mine, Cockerell; The Divide, (on the railroad), Packard; Leav-

enworth Valley, 8,000 to 10,000 feet, Bowditch; Colorado Springs;

Buena Vista.

C. Caurina Horn. Little Willow Creek; Rico; Florissant; Leavenworth

Valley; Leadville.

C. CARiNiPENNis Lec. Colorado Springs; Durango; Rico; Florissant.

C. SCABRiPENNis Lap. Rico; Leavenworth Valley, Bowditch.

C. TEXanA Lec. Colorado, Horn.

C. maei Horn. Colorado, Horn.

C. iENEOLA Lec. Canon of Big Blue, Hayward.

C. ATROFASCIATA Lec. La Junta, Bowditch.

Acm^Eodera mieiaris Horn. Colorado, Snow.

A. sparsa Horn. Durango, Oslar; Manitou, Horn; near Colorado Springs,

Wickham.
A. ornaTa Fab. Colorado, Hayward; common near base of mountains,

Snow.



THE COLEOPTERA OF COLORADO. 269

A. variegata Lee. Colorado, Leconte; also recorded from the state by-

Fall.

A. puecheeea Hbst. Spring Canon; The Rustic; La Porte; Clear Creek

Canon, Gillette; Poncha Springs, Oslar; La Junta and Montrose, Hay-
ward; Durango, Bowditch; Dome Rock; Colorado Springs, abundant

on Composite and Geranium, June and Jul)7
. The form mixta is re-

corded from Manitou and Garden of the Gods, Packard; Pueblo, Snow;

Morrison, Oslar.

A. quadrivittata Horn. Colorado, Bowditch.

Chrysophana peacida Lee. Dome Rock, Snow.

Agrieus eateraeis Say. Colorado Springs, one specimen, answering the

description except in size, which reaches .36 inch. It is probably of the

same form as the New Mexican specimen mentioned by Horn as occur-

ring in the Ulke cabinet.

A. niveiventris Horn. Colorado Springs, one female. The specimen is

in perfect condition and agrees exactly with the description; the re-

corded range is western Nevada and southern California.

A. anxius Gory. West Cliff; Horsefly Peak; Colorado Springs.

A. pulcheelus Bland. Colorado, Horn.

A. poutus Say. North Park; Little Beaver; Montrose, Gillette; Berkeley;

Alamosa; Garland; Veta Pass; Red Mountain Road; Pueblo, Ulke;

Gunnison; Little Willow Creek; San Juan Valley; South Fork of San

Miguel; Colorado Springs; Leadville; a common species, infesting wil-

lows and poplars.

A. obsoeETEGuttaTus Gory. Colorado, Snow.

A. eacustris Lee. Bellevue; Colorado Springs.

A. POSIEEUS Say. Colorado, Horn.

Taphrocerus gracilis Say. Greeley; Fort Collins; Colorado Springs;

near Denver. Uhler.

Brachys ^Erosa Melsh. Colorado, Snow; Durango, Oslar.

LAMPYRID.E.

Rhyncheros SANGUiNiPENNis Say. Stove Prairie Gulch; Little South,

July; Ouray; Red Mountain Road; Pagosa Springs, June, Oslar; La Veta;

Manitou, Snow; Colorado Springs, Wickham.
Lycostomus lateralis Melsh. Colorado, Bowditch.

L. FUEVEEEUS Lee. Colorado Springs, one specimen, Wickham.
CaeopTERON TERMiNAEE Say. Colorado, Ulke; Fort Collins, August.

C. recticueatum Fab. Colorado, Bowditch.

C^Enia ampeicornis Lee. Colorado, Snow; the record is by Dr. Leconte,

Tr. Am. Ent. Soc, 1SS1, p. 22.

Eros aurora Hbst. Rist Canon; Ironton, Gillette; West Cliff.

Peateros Timidus Lee. Vicinity of Durango, Hayward.
P. Feoraeis Melsh. Dolores, June.

LygistopTERUS rubripennis Lee. Pagosa Springs, Hayward and Oslar;

Dome Rock; occurs from June to August.

Caeochromus fervens Lee. Colorado, Leconte.

V—3 10
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C. ruficollis Lec. Upper San Juan; Pagosa Springs; Cochetopa Pass

ELLYCHNiA flavicollis Lec. Colorado, Leconte.

E. californica Mots. Vicinity of Pagosa Springs, Hayward.

E. corrusca Linn. Northern Colorado, Gillette; West Cliff; Dome Rock'.

Garland; Veta Pass; I have a specimen from Colorado Springs, which

is nearly intermediate between this and californica.

Pyropyga fenestrates Melsh. Ula, Cockerell; Nathrop; Denver; Fort

Collins; Chimney Gulch; Colorado Springs; Buena Vista; Horsefly

Peak Divide; San Luis Valley; Montrose; Durango.

P. nigricans Say. Reported from Colorado by Leconte, Horn and Snow.

Pyractomena BOREALiS Rand. West Cliff; Cusack Ranch, May and June.

P. lucifera Melsh. Colorado, Ulke.

PhotinuS pyralis Linn. Near Denver, August, not abundant, Uhler.

Microphotus angustus Lec. Colorado, Putnam.

Photuris Pennsylvania De Geer. Fort Collins, July; not uncommon at

Ouray, flying after dusk.

Chauuognathus limbicollls Lec. Colorado, Leconte.

C. basalts Lec. Golden and Denver, Oslar; Pleasant Valley, Fremont Coun-

ty, Cockerell; near West Cliff; Livermore; vicinity of Fort Collins; Gar-

land, Bowditch; Upper San Juan; West Las Animas; Bijou; Colorado

Springs; Canon City. A common species in August and September.

C. pennsylvanicuS De Geer. La Junta, Wickham; Boulder and Durango,

Oslar; Palmer Lake.

Podabrus sp. near quadrahis Lec. Ouray.

P. sp. near modeslus Say. Rico.

P. TOMENTOSUS Say. Mountains southwest of Montrose.

P. brevipENNIS Lec. Argentine Pass, 13,000 feet, Bowditch.

P. piniphieus Esch. Canon of Big Blue; Summitville; Little Beaver; Stove

Prairie; Little South.

P. lateralis Lec. Little Willow Creek; Rico; Durango; South Fork of

San Miguel; Mountains southwest of Montrose; Pike's Peak, 10,000 to

11,000 feet; South Park region, Oslar; Ouray; Red Mountain Road;

Silver Plume; Leavenworth Valley; Georgetown; Brush Creek, Custer

Count}, Cockerell, 10,000 to 12,000 feet; Peak Eight, above timber;

Breckenridge; Leadville; Fort Collins; Stove Prairie; Little South; West

Cliff; Dolores; Little Beaver; Argentine Pass; Garland; Veta Pass. A

common species, chiefly confined to the higher altitudes.

P. l^EvicolLIS Kirby. Over 12,000 feet, Carpenter; Roaring Fork.

SiLiS muniTA Lec. Boulder, Gillette; Fort Collins and vicinity; Chimney

Gulch; West Cliff; Garland.

S. difficilis Lec. West Cliff; Mountains southwest of Montrose.

S. percomis Say. Lamar; Dixon Canon.

TELEPHORUS FRAXiNi Say. Fort Collins; Berkeley; Colorado Springs; Bear

Creek Canon, Evans' Peak region, Oslar; Garland; La Veta.

T. lineola Fab. Denver; Fort Collins; June and July.

T. rectus Melsh. Buena Vista; the identity is in some doubt.

T. flavipes Lec. Fort Collins and vicinity.
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T. ruficoeeis Lee. Canon of Big Blue; Little Willow Creek; Rico; Mont-
rose; La Veta.

T. FiDEEiS Lee. Dolores; Colorado, Snow.

T. AI/TICOI.A Lee. Garland.

T. bii,ineaTUS Say. On grass and weeds near mouth of the Canon of the

Arkansas, Uhler.

POEEMIUS PEATYDERUS G. & H. Canon of Big Blue.

Malthodes CONCAVUS Lee. Colorado, Bowditch.

M. FURCiFER Lee. Veta Pass. Specimens from La Veta, (Bowditch) and
Leadville, (Wickham) are referred to this species with some doubt.

MALACHID.E.

Coleops Tricolor Say. Colorado, Horn.

C. puncTATUS Lee. Vicinity of Fort Collins, May to July; Dolores.

C. EXiMius Er. Dome Rock; Upper San Juan; Durango; with doubt, Gar-

land; Alamosa; La Veta.

C. nigriceps Say. Colorado Springs. Closely allied or identical forms

come from the South Park, (Oslar) and from Dolores.

C. cribrosus Lee. South Park, Ulke; over 12,000 feet, Carpenter; state

records are in the Putnam list and Ulke's Hayden report.

C. hirTEEEUS Lee. Durango, Oslar; Mount Lincoln; Pike's Peak; Red
Mountain Road, 8,000 to 9,000 feet; Montrose, Gillette. A new species

allied to hirtellus is reported from Alamosa, and another (or the same?)

from Little Willow Creek and Cimarron, (Bowditch).

C. bipunctatus Say. Nathrop; Montclair; Fort Collins; Trinidad, Gillette;

Cation City; Colorado Springs; Buena Vista. A common species, often

seen in great numbers on Composite during the late summer.

C. quadrimacueatus Fab. Dolores; La Junta; near Canon City, common
on sunflowers, August 10, Ulke.

C. umbeleus G. & H. Colorado, Horn.

C. vittatus Say. Fort Collins; Bellevue; West Cliff; Alamosa; Garland;

Mr. Schwarz took a form which was thought to be either new or a

variety of this at Alamosa.

Trophimus yENEiPENNis Horn. Colorado, Horn.

Maeachius montanus Lee. Alamosa; Garland; La Veta; South Fork of

San Miguel; West Cliff; Dolores; Fort Collins. Occurs in June and

July.

Microeipus e^vicoeeiS Horn. South Fork of San Miguel; Mountains

southwest of Montrose.

AnThocomtjs ERiCHSONii Lee. Fort Collins; Manitou; Dolores; May and

June.

A. Feavieabris Say. Mountains southwest of Montrose.

Pseudeb^Eus apicaeis Say. La Junta, Bowditch. An undetermined

species of this genus was taken at Colorado Springs.

P. OBSCURUS Lee. Garland.

Attaeus basaeis Lee. Upper San Juan; Garland.
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A. MORUI.US Lec. Canon City, Wickham; Colorado Springs; Alamosa;

Garland; Buena Vista; Pike's Peak, 7,000 to 8,000 feet; Dome Rock;

Red Mountain Road, 9,000 to 10,000 feet.

A. NIGRIPES Horn. Colorado, Horn.

A. ONCTUS Lec. Colorado, Horn. A specimen in the Agricultural College

collection marked "cinclus det. Riley " differs from the description in

not having a yellow abdomen and in the elytra being broadly mar-

gined with yellow.

Trichochrous sparsuS Casey. Colorado, Casey.

T. ANTENNATUS Mots. This name occurs in the Packard list as from

Golden. I have also seen a number from Montrose with this label but

it is doubtful where they would go by Major Casey's revision. His

understanding of Motschulsky's species is different from that of Dr.

Leconte.

T. iiNLEQUAUS Casey. Colorado, Casey.

T. Funebris Casey. Colorado, Casey.

T. TEXANUS Lec. Southern Colorado, Leconte.

T. ^ENESCENS Lec. Upper San Juan, Bowditch.

CradyTES SERRICOLUS Lec. Trinidad and Rocky Ford, Gillette; taken in

September.

C. SERRUEATUS Lec. San Luis Valley, Bowditch.

LiSTRUS INTERRUPTUS Lec. Fort Collins; Steamboat Springs.

L. SENIUS Lec. Southern Colorado, Leconte; Durango; Cochetopa Pass;

Florissant; Canon City; Colorado Springs; West Cliff; Eastern Custer

County, Cockerell; Buena Vista; Estes Park Toll Road; Fort Collins;

Steamboat Springs. Common and widely distributed over the state.

L. EUTEIPES Lec. Vicinity of Fort Collins; Dolores.

L. RUBRiPES Casey. Colorado, Casey.

Dasyteelus nigricornis Bland. Southern Colorado, Leconte; this or an

allied species occurs at Dolores and Ouray.

DasyTES hudsonicuS Lec. North Park; Timber line above Smith's Park

Gulch, Custer County, Cockerell; Garland; Veta Pass; Leadville, not

uncommon on the foliage of dwarf pines; Breckenridge; Mountains south-

west of Montrose; Upper San Juan; Little Willow Creek.

D. obttjsus Casey. Colorado, Casey.

D. breviusculus Mots. The name occurs in the Putnam list. This is not

the species to which Casey applies Motschulsky's name, as he does not

follow Leconte in his identification.

Dasytastes ruficoeeis Ulke. Colorado, Bowditch.

EschaTocrepis consTrictus Lec. Montrose, Bowditch.

PSEUDALEONYX petjmbeus Lec. Beaver Brook; South Fork of San Miguel.

Douchosoma FOVEICOLEE Kirby. North Park; Steamboat Springs.

EuREEYMiS atra Lec. Beaver Brook.

Mecomycter omaunuS Horn. Colorado Springs, June.

CLERID.E.

CymaTodera morosa Lec. Between Aztec, New Mexico and Durango,

Colorado, Bowditch; possibly not taken in this state.
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Trichodes ornaTuS Say. West Cliff and vicinity, common on various

flowers; Dillon; South Park; Poncha Springs; Durango; Ouray; Red
Mountain Road; Upper San Juan; Little Willow Creek; Canon of Big

Blue; Mountains southwest of Montrose; South Fork of San Miguel;

Colorado Springs; Buena Vista; Leadville; Breckenridge; Denver; Fort

Collins; Boulder; Stove Prairie; Georgetown; Leavenworth Valley;

Silver Plume; Micawber Mine; Beaver Brook; Dome Rock; Garland; La

Veta; more abundant at high altitudes.

T. nuTTaeei Kirby. Golden, Packard; Boulder, Gillette; Dome Rock.

Ci,ERUS SPInoi^E Lee. Durango, Hayward.

C. anaeiS Lee. Colorado, in flowers of prickly pear, Putnam; La Junta,

Bowditch.

C. ouadriguTTATUS Oliv. Garland; Veta Pass, 9,400 feet; Lamar.

C. abrupTus Lee. Fort Collins, June to August; Chimney Gulch; Poncha

Springs; La Junta; Colorado Springs; Durango.

C. CORDIFER Lee. Fort Collins, July and August; Morrison, Oslar; Colo-

rado Springs; southern Colorado, Leconte.

C. nigrivenTris Lee. Buena Vista and Leadville, running on lumber

piles in July; Little Willow Creek; Mountains southwest of Montrose;

Florissant.

C. SPHEGEUS Fab. Leadville; West Cliff; Beaver Brook, not common.

C. MCESTUS Klug. Ouray; Durango; Little Willow Creek; Buena Vista, on

lumber piles; Montrose, Gillette; Florissant.

ThanaSimus undueaTUS Say. Little Beaver; Dome Rock; Veta Pass,

9,200 to 11,500 feet; Breckenridge; Leadville; Rico; often found running

in the sunshine on piles of lumber.

Hydnocera unifasciaTA Say. Rocky Ford, Gillette.

H. subfasciaTa Lee. Vicinity of Fort Collins; The Rustic; Big Narrows of

Poudre; Bellevue; Colorado Springs; Buena Vista; Mount Lincoln,

10,000 to 13,000 feet; Garland; La Veta; Alamosa; Durango; Rico.

Occurs from June to August.

H. sub^Enea Spin. Colorado, Horn.

H. humeraeis Say. Vicinity of Fort Collins; Colorado Springs; Canon

City; Durango; Mountains southwest of Montrose. Not usually com-

mon, occurs from June to August.

H. cyanescens Lee. Upper San Juan.

H. DiFFiouS Lee. Mount Lincoln, Bowditch.

H. pubescEns Lee. Colorado, Putnam.

H. scabra Lee. Upper San Juan; Durango; Alma.

H. pedaeis Lee. Spring Canon; Rist Canon; March and July.

H. eongicolus Ziegl. Fort Collins, July, Baker.

Necrobia rufipes Fab. Pikeview, El Paso County, Cockerell.

N. vioeacea Linn. West Cliff; Florissant; La Junta; Colorado Springs;

Buena Vista; Breckenridge; Leadville; Durango; Montrose; Ouray; Fort

Collins; Dolores; Manitou; Garland; La Veta; a very common species

on drying carrion.
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PTINID^E.

Ernobius Tristis Lee. Veta Pass, 9,200 feet.

E. gracilis Lee. Garland.

Xestobium soualidum Lee. North Park, July, Gillette.

Ougomerus SERICans Melsh. Dome Rock.

Gastrahus marginipennis Lee. Garland.

TrypopiTys punctaTus Lee. Buena Vista.

Xyletinus fucatus Lee. Veta Pass, 9,400 feet; Pike's Peak, 8,000 to 9,000

feet, one specimen by beating.

X. lugubris Lee. Colorado.

C^Enocara oculata Say. North Park, July, Gillette.

AmphiceruS bicaudaTus Say. Catlin; Denver; Fort Collins; Rocky Ford.

Depredates on apple twigs. The dates run from February to June.

DiNODERUS SUBSTriaTUS Payk. Garland; Veta Pass, 9,400 feet; Colorado

Springs; Durango; Leavenworth Valley.

D. pacificus Casey. Colorado, Casey.

D. cribratus Lee. Boulder, Packard.

D. pusillus Fab. Fort Collins, from rice purchased in Chicago.

Lyctus planicolus Lee. Colorado, Horn; and with doubt, Veta Pass,

9,400 feet.

CIOIDiE.

CiS STRIOLATA Casey. Salida.

EnnearThron Thoracicornis Ziegl. Fort Collins, bred in cage. Feb-

ruary.

SPHINDID^E.

Sph indus CRASSULUS Casey. Buena Vista.

LUCANID.E.

Lucanus mazama Lee. Southern Colorado, Leconte; Durango, Oslar.

Pt,ATYCERUS DEPRESSUS Lee. Delta County, Cockerell; Rist Canon;

Horsefly Peak; Ouray; not uncommon in July.

CeruchuS PUNCTATUS Lee. Colorado, Leng and Beutenmueller.

SCARAB.EID^E.

Canthon ebenuS Say. Denver, Packard; La Junta, Hayward.

C praTicola Lee. La Junta, Bowditch; Colorado Springs; Fort Collins

and vicinity, April to June; West Cliff; Garland.

C. simplex Lee. Specimens of the form corvinus are reported from Colo-

rado by Mr. Blanchard; I took this variety at Ouray.

C. vigilans Lee. Colorado, Ulke and Blanchard.

C. ivEViS Drury. Hilly region west of Denver, Uhler; Berkeley; Fort Col-

lins, April and June; Pueblo.

Phan.EUS carnifex Linn. State records are given in several lists but the

only definite localities that can be cited are Greenhorn and Fort Collins.

OnThophagus HECATE Panz. Lamar; Fort Collins and vicinity; La Junta;

Colorado Springs; Pueblo; Canon City.
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O. JANUS Panz. Canon City, Wickham.

^Egiaua RUFESCENS Horn. Ouray; Veta Pass, 9,400 feet.

JS,. eacustris Lee. Argentine Pass; P.ico; Garland; La Veta; Veta Pass,

9,200 feet; Buena Vista. What seems to be a smaller form of the same
species was taken on Peak Eight, in the Ten Mile Range, at an altitude

of about 12,000 feet.

RhyssemuS SCABER Hald. Greeley; vicinity of Fort Collins, March, April

and June.

R. SONATUS Lee. Caiion City, Wickham.
AT.EniuS abdiTuS Hald. Caiion City, Wickham.
A. wenzeeii Hald. Colorado? Horn. The locality is cited as open to

doubt.

Aphodius vaeidus Horn. Durango, Bowditch, in doubt.

A. hamaTuS Say. Buena Vista; Garland, (as omissus); Alamosa, (as

torpidus).

A. denticueaTus Hald. Fort Collins; Bellevue; Placerville; Buena Vista;

Cation City; Greeley.

A. bidens Lee. Veta Pass, over 9,000 feet; Garland.

A. fimetarius Linn. Durango, July, Oslar; Berkeley.

A. congregatus Mann. Leavenworth Valley, 10,000 to 11,000 feet; Rist

Canon.

A. ALEUTUS Esch. Leavenworth Valley, 10,000 to r 1,000 feet; Alma; Ar-

gentine Pass; Moose Mountain, 11,500 to 12,000 feet; Summitville; Up-
per San Juan.

A. FCETIDUS Fab. Leavenworth Valley, 10,000 to 11,000 feet.

A. dupeEx Lee. Colorado, Horn.

A. rukicola Melsh. Colorado Springs.

A. anThracinus Lee. Red Mountain Road, 9,000 to 10,000 feet; Ouray.

A. granarius Linn. La Junta; Rico; West Cliff; Fort Collins and vicinity;

Trinidad; Greeley; Canon City; Berkeley.

A. VITTATUS Say. Hayden's, Lake County, Cockerell; West Cliff; Cimarron;

Rico; Montrose; Durango; Garland; Colorado Springs; Buena Vista;

Leadville; Peak Eight; Moose Mountain; Greeley; Fort Collins and
vicinity; Berkeley; Georgetown; Leavenworth Valley; Argentine Pass;

Ouray. This is the commonest species of the genus in Colorado, and
ranges from the lower altitudes of the eastern part of the state to the

peaks above timber line.

A. uvidus Oliv. Hardscrabble district, Custer County, Cockerell.

A. OBTUSUS Lee. Colorado, Horn.
A. aeternatus Horn. Durango; Gunnison; Little Willow Creek; Ala-

mosa; Garland; West Cliff.

A. expeanatus Lee. Rico Road; Garland; West Cliff.

A. rudis Lee. Dome Rock.
A. ph^Eopterus Lec. Moose Mountain, 11,500 to 12,000 feet.

A. BREVICOEEIS Lec. West Cliff.

A. marginaTus Lec. West Cliff.

A. rubeoeus Beauv. La Junta, Bowditch.
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A. concavus Say. Colorado, Horn; Fort Collins.

A. coloradensis Horn. Durango; Garland; Monument Gulch to Mont-

rose; Colorado Springs, June and July.

A. INQUINATUS Hbst. Argentine Pass, Bowditch.

A. pumieus Horn. South of Durango, Bowditch. Mr. Hayward reports it

from Aztec, New Mexico, twenty miles south of the Colorado line.

A. TERMINALS Say. Argentine Pass; Mount Lincoln.

A. CRUENTATUS Lee. Upper San Juan; Rico Road; Durango; La Junta;

Veta Pass; West Cliff.

A. scabriceps Lec. Dixon Canon, April; Durango, July, Oslar.

A. subTruncatus Lec. Colorado, Horn.

A. FEMOraus Say. Summitville, Hayward.

A. oblongus Say. Colorado, Horn.

Ochod.EUS simplex Lec. Fort Collins, May and June; Little South, July;

Manitou, April, Gillette.

O. biarmaTus Lec. Greeley, Wickham.

O. MUSCUEUS Say. Denver, May; Fort Collins, June.

O. sparsus Lec. Colorado, Horn.

Bolboceras LAZARUS Fab. Southern Colorado, Leconte; Fort Collins,

June and July; Greeley.

ODONTyEUS OBESUS Lec. Veta Pass; Buena Vista, one male. The occur-

rence of this species in the Rocky Mountains is interesting as it is other-

wise Pacific in distribution.

Trox SCUTELLaris Say. Pueblo, Bowditch; La Junta, Hayward.

T. SCABROSUS Beauv. Lamar.

T. SUBEROSUS Fab. Pueblo; Fort Collins and vicinity.

T. PDNCTATUS Germ. Lamar; vicinity of Colorado Springs; Fort Collins;

La Junta; Denver; a common form in the Southwest.

T. TUBERCULATus De Geer. Vicinity of Fort Collins.

T. GEMMUEATUS Horn. Durango, Hayward.

T. sonor^; Lec. South Park region, Oslar; Florissant; Buena Vista; West

Cliff; Durango.

T. unistriaTus Beauv. Colorado Springs.

T. aTrox Lec. Near Long's Peak, Leconte; Fort Collins; Greeley.

Hoplia eaTicoeeis Lec. Southern Colorado, Leconte.

Dichelonycha backii Kirby. Vicinity of Fort Collins; near Brush Creek,

10,000 to 12,000 feet, Cockerell; Southern Colorado, Leconte; Garland;

Veta Pass; common at times.

D. TruncaTa Lec. Durango, Oslar; Placerville; South Fork of San Miguel;

Mountains southwest of Montrose.

D. SULCATA Lec. Chimney Gulch, June; Fort Collins, May; Garland; Veta

Pass, 9,100 feet.

Serica vespertina Gyll. Horsetooth Gulch, May; Greeley; Colorado,

without definite record, Horn and Snow. Specimens which may be-

long here were taken at Buena Vista and Colorado Springs.

S. SERICEA 111. Southern Colorado, Leconte.

S. CUR

v

ata Lec. Southern Pueblo County, Cockerell.
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S. frontalis Lec. Fort Garland, Ulke; specimens with this label are in

the Agricultural College collection, the determination being credited to

Schwarz.

S. very near trociformis Burm. Buena Vista; differs from eastern speci-

mens of trociformis in the weaker sculpture.

MacrodacTylus subspinosUvS Fab. Colorado, Riley, Insect Life, II, p. 297.

DiploTaxis near liberta Germ. Rist Canon, April.

D. brevico^lis Lec. Road from Monument Gulch to Montrose; Mont-
rose; Mountains southwest of Montrose; Garland; Veta Pass; Rio
Grande, Ulke; West Cliff; Leadville; this or a closely allied form conies

from Rist Canon with the date June 14.

D. obscura Lec. Rico; Veta Pass, Bowditch.

D. carbonata Lec. Colorado Springs, a few about Yucca bunches, Uhler.

D. aTratula Lec. Colorado, Snow; Pueblo, Ulke.

D SUBANGULATA Lec. West Cliff, Cockerell.

D. pacaTa Lec. West Cliff, in doubt, Cockerell.

D. haydenii Lec. Southern Pueblo County, Cockerell; West Cliff, com-
mon at light; Durango; Florissant; Horsefly Peak; Pueblo, Gillette;

Fort Collins; Colorado Springs; Greeley.

Lachnosterna lanceolaTa Say. Found creeping out of holes in patches

of buffalo grass on hills near the Garden of the Gods, August 13 and 16,

Uhler; Boulder, Packard; La Junta, Bowditch; Colorado Springs, Ulke;

Fort Collins, July.

L. GRACILIS Burm. La Junta, Hayward.

L. A finis Lec. Colorado, Horn.

L. GRANDis Smith. Colorado, Smith.

L. dubia Smith. Colorado, Smith; Greeley, Wickham.
L. FUSCA Freeh. Southern Colorado, Leconte; Denver; both of these rec-

ords were made before the separation of the various forms of this group,

and they may not refer to fusca as now understood. Indeterminates of

this section of the genus are known from Colorado Springs and the

Upper San Juan.

L. Fraterna Harr. South of Denver, Ulke

L. RUGOSA Melsh. Colorado, Horn.

L. UMULA Horn. Colorado, Horn.

L. RUBIGinosa Lec. Buena Vista, one female.

L. GEABRicula Lec. Colorado, Hayward.

L. crinita Burm. Near Swift Creek, Custer County, Cockerell.

Listrocheeus dispariuS Horn. Colorado, Horn; Durango, Hayward.

L. fimbripes Lec. Colorado, Horn.

L. faesus Lec. Pagosa Springs, June, Oslar; Dome Rock, Snow.

PoeyphyeEA decemuneata Say. Southwestern Colorado, Strecker; San

Luis Valley; Greenhorn; Pueblo County; Salida; Colorado Springs; not

common.
P. SPECIOSA Casey. Colorado, Casey.

Anomai,a binoTaTA Gyll. Cafion City, Wickham.
Cyceocephaea immacueaTa Oliv. Fort Collins, July; Pueblo, Snow.

V—% n
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LiGYRUS GIBBOSUS De Geer. Denver, Packard; Fort Collins; Pueblo; oc-

curs in June and July.

L. REUCTUS Say. Chimney Gulch; Denver; Fort Collins; June to August.

Aphonus pyriformis Lee. Southwest Colorado, Strecker; South Park

region, Oslar; Durango; Fort Collins; Greenhorn; Colorado Springs;

found from June to August.

A. TridentaTUS Say. Durango; Upper San Juan; vicinity of Long's Peak,

Leconte.

Xyeoryctes Satyrus Fab. Fort Collins, July.

Euphoria kernii Hald. La Junta; West Las Animas; Colorado Springs;

southern Colorado; Chimney Gulch; Montrose; Fort Collins and vicin-

ity; often abundant in flowers of Argemone and thistles.

E. Fuegida Fab. Colorado Springs, one specimen, less green than the

eastern form.

E. inda Linn. Colorado Springs; Fort Collins, one in nest of Lasius,

March, another flying in April; Bellevue; Denver; Mace's Hole, Pueblo

County, Cockerell; Pueblo; Bijou, flying in August, Uhler.

CrEMASTOChilus SAUCius Lee. Berkeley and vicinity, April, May and

June; Salida, Oslar.

C. WHEEEERi Lee. Rist Canon; Bellevue, May.

C. casTane.E Knoch. Salida, Wickham; Fort Collins and vicinity, April.

C. CRINITUS Lee. Salida, Wickham.

C. knochii Lee. Berkeley; Chimney Gulch; Fort Collins and vicinity;

West Cliff; Greeley; Colorado Springs; Buena Vista; La Junta; found

from April to August.

Trichius piger Fab. West Cliff, on Rosa; Manitou, Packard.

T. TEXANUS Horn. West Cliff; Beddoes' old ranch, Custer County, Cock-

erell.

T. AFFINIS Gory. Beaver Brook; Horsefly Peak; Mountains southwest of

Montrose; South Fork of San Miguel; La Junta; Little South; Stove

Prairie; Fort Collins; Steamboat Springs; near Long's Peak; La Veta;

Colorado Springs. A common insect in June and July, especially in

canons among the foothills.

SPONDYLID^S.

Parandra brunnea Fab. Colorado, Horn; Durango, Oslar.

SpondyeiS upiformis Mann. Colorado, Ulke; West Cliff.

CERAMBYCID^E.

ERGATES SPICUEATUS Lee. Vicinity of Fort Collins, July and August; Colo-

rado Springs; Engelmann's Canon; West Cliff; Durango. Many of

the Colorado specimens show lighter areas on the wing covers, consti-

tuting Cockerell's variety marmoratus.

Prionus caeifornicus Mots. Greenhorn; Estes Park; Fort Collins; Sa-

lida; Dome Rock; Engelmann's Canon; Durango, Hayward; West Cliff;

a specimen from the last-named place is but 25 mm. in length, or only
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about half the usual size. Mr. Oslar sent me a specimen from Durango,

which is referable to the variety curvatus Lee.

P. Fissicornis Hald. Vicinity of Fort Collins, June and July.

P. paepalis Say. A specimen from the Agricultural College collection,

without label, is supposed by Prof. Gillette to have been taken in

Colorado.

Hom.ESTHESis integer Lee. Fort Collins, July; Denver; West Das Animas,

Hayward.
H. emarginaTUS Say. Estes Park, July; Fort Collins, June; Willow Creek,

Custer County, Cockerell; Colorado Springs, Snow; southwestern Colo-

rado, Strecker.

Tragosoma harrisii Dec. Salida, Oslar; South Park region, July; Wil-

low Creek, Custer County, Cockerell; Pagosa Springs; Cochetopa Pass;

Durango. I have retained Deconte's name for the present, in view of

the differences of opinion as to the identity of our form with the Euro-

pean T. depsarium.

Asemum aTrum Esch. Deadville, Bowditch; Rio Grande, Dike; West

Cliff.

A. mcesTum Hald Near Dong's Peak; Estes Park; Fort Collins; Meder-

land, Packard; Veta Pass, 9,400 feet; Deadville, common on lumber

piles and sidewalks.

NoThorhina aspera Dec. Colorado, Snow; West Cliff.

Criocephalus productuS Dec. Pagosa Springs, June, Oslar; South Park,

Snow; Garland; Veta Pass, 9,400 feet; Leadville.

C. AGRESTis Kirby. Denver; Fort Collins; Canon City; Pagosa Springs;

Deadville; found from June to August.

C. ASPERATus Dec. Mountains southwest of Montrose; San Duis Valley;

specimens from Denver, Fort Collins and the Poudre Canon are not

very typical and may be well developed individuals of agrestis.

C. monTanuS Dec. West Cliff; Deadville.

C. obsoeetus Rand. Colorado, Putnam.

Tetropium velutinum Dec. Colorado, Bowditch.

T. cinnamopTERUM Kirby. Deavenworth Valley, 9,000 to 10,000 feet,

Bowditch.

T. paraeeeeum Casey. Colorado, Casey.

Gonocaleus coeearis Kirby. Colorado, Bowditch.

HyeotrupES eigneus Fab. West Cliff; Fort Collins.

Phymatodes variabieis Fab. Colorado, Snow; Red Mountain Road, on

willows.

P. macueicoeeiS Dec. Garland; Red Mountain Road, 8,000 to 9,000 feet.

P. dimidiatus Kirby. Ouray and above; West Cliff; Veta Pass; Deadville.

Merium PROTEUS Kirby. Colorado, Deng.

Caeeidium anTEnnaTum Newm. Salida; Berkeley; Bellevue.

C. janthinum Dec. Dittle Willow Creek; West Cliff; Fort Collins and

vicinity, April and May; Leavenworth Valley, 9,000 to 10,000 feet;

Georgetown.

C. Cicatricosum Mann. West Cliff, June.
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C. hirtellum Lee. Dome Rock, Snow; Leadville, two specimens beaten

from conifers. Mr. Bowditch has an unidentified species of Callidium

from the Leavenworth Valley.

Pcecilobriem chalybeem Lee. Garland.

Molorches bimaceeates Say. Rist Canon, Ma)- and June.

Rhopai.ophora rugicolles Lee. Upper San Juan, Hayward.

R. long [PES Say. Colorado Springs, on flowers of Helianthus; Horsetooth

Mountain; Rustic; Durango; Upper San Juan, Bowditch; Dome Rock;

Denver.

Stexaspes soutaria Say. Colorado, Leng.

Tragidion coouus Linn. South Park region, Oslar; Engelmann's Caiion;

Prof. Snow also records the variety fulvipenne Say, from this last

locality.

Amaxxes pectoralis Lee. Colorado, Leng.

BatvlE igxicollis Say. Boulder; Golden; Colorado Springs; Dome Rock;

entrance to Beaver Brook Gulch, Uhler; Rocky Ford; Durango; La
Yeta; Garland. Occurs from June to August, on flowers.

B. seteralis Say. Custer County, Cockerell; Denver; Colorado Springs;

I'te Pass; Engelmann's Caiion; Dome Rock; Golden; Clear Creek

Canon; Fort Collins and vicinity; Estes Park Toll Road; Ouray; Du-
rango. Often very abundant on flowers.

. EUS cruextus Lee. Bridgeton, Bowditch.

O. JOCOSDS Horn. Garland, Bowditch; in the Agricultural College collection

is a specimen which agrees in color with O. coralliniis Lee, but the

sutural angle is not prolonged.

Crossidius testaceus Lee. Colorado, Leng.

C. pelchellus Lee. Montclair; Dixon Canon; Livermore; Boulder;

Holly; Trinidad; San Luis Valley; Garland. Occurs in August and
September.

C. discoideus Say. Custer and Fremont Counties, Cockerell; Denver;

Colorado Springs; Boulder; Glenwood Springs; Beaver Brook Gulch;

Garland; not rare in August.

Sph.exothecus suturalis Lee. Canon City, August, Uhler.

Cvleene decorus Oliv. Colorado, Leng; Boulder, September, Gillette.

Nveotrechcs undulates Say. Florissant; at Buena Vista I took speci-

mens of the form with white pubescence and reduced markings. Mr.

Putnam records the variety lunulatus Kirby, while Mr. Hayward has

the form interruptus Lap., collected in the state by Prof. Snow.
X. axxosus Say. Monument Gulch to Montrose; Horsefly Peak; Gun-

nison; Durango; Ouray; Garland.

X. plaxifroxs Lee. Recorded (in variety) from Short Creek, Custer

County, by Prof. Cockerell.

X. obliterates Lee. Colorado, Leng. I have a specimen from Ouray
that seems to belong here though not agreeing exactly with the original

description.

Neocevtls muricateles Kirby. Ouray, common on felled trees, logs and

sawed lumber; Little Willow Creek; Rico; Rist Canon; Fort Collins;
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West Cliff; Boulder; Leavenworth Valley, 9,000 to 10,000 feet; Colorado
Springs; lower slopes of Pike's Peak; Buena Vista; Leadville.

N. ASCEndens Lee. Leavenworth Valley, 9,000 to 10,000 feet, Bowditch.
N. approximates Lee. Morrison, August, Oslar.

ClyTanthus albofasciatus Lap. A variety is reported from Garland, in

the Schwarz list.

ATimia confusa Say. Garland; West Cliff.

Rhagium uneaTum Oliv. Golden; Little Willow Creek; Veta Pass; Cus-
ter County, (Splann's Ranch), Cockerell; Rio Grande, Ulke.

Toxotus virgatus Lee. Placerville, Bowditch.

T. OBTUSUS Lee. I have seen a specimen from Colorado.

Pachyta liTuraTa Kirby. Fort Collins; Aspen; near Steamboat Springs;

South Park region; Georgetown; Twin Lakes, Ulke; Custer and Lake
Counties, Cockerell; Engelmann's Canon; South Fork of San Miguel;
Breckenridge; Leadville. At the last place a nearly black variety occurs
along with the ordinary form. Mr. Ulke says that it occurs on Populus
tremuloides and P. balsarnifera, but I found most of mine on piles of

sawed pine lumber.

Anthophilax mirificus Bland. Colorado, Leng.
A. subvittaTa Casey. Supposed by the describer to have come from Colo-

rado.

Acm.Eops bivittaTa Say. Colorado, Leng.

A. aTra Lee. Mount Lincoln, 11,000 to 13,000 feet, Bowditch; Brecken-
ridge; Durango, May, Oslar.

A. Tumida Lee. Dome Rock, Snow.
A. longicornis Kirby. Vicinity of Fort Collins; Little Beaver; Leaven-

worth Valley, 9,000 to 10,000 feet; Georgetown; lower slopes of Pike's

Peak; Garland; Veta Pass; Red Mountain Road; Ouray; Montrose;
Durango; Canon of Big Blue; Mountains southwest of Montrose; South
Fork of San Miguel; Little Willow Creek. Sometimes abundant on
flowers of various Rosaceae.

A. vincta Lee. Lower slopes of Pike's Peak; South Fork of San Miguel;
Durango; Ouray and above; Georgetown; Colorado Springs; Little

Beaver; vicinity of Fort Collins. Thought by Mr. Leng to be only a
variety of the last, with which it is frequently found feeding.

A. ugaTa Lee. Georgetown, abundant; Clear Creek; Leavenworth Valley;
Veta Pass; Colorado Springs; Monument Gulch to Montrose, and
mountains to the southwest, Bowditch and Hayward; West Cliff. Also
placed by Mr. Leng as a variety of longicor?iis, and found in the same
situations.

A. proteus Kirby. Salida; Fort Collins; Denver; Georgetown; Colorado
Springs; Buena Vista; Breckenridge; Leadville; Peak Eight, above
timber; Dome Rock; West Cliff; Brush Creek, Custer County; Little

Willow Creek; Summitville; Rico; Valley of Upper San Juan; Canon
of Big Blue; Pagosa Springs. The variety gibbida is recorded from
Garland, Veta Pass and the Leavenworth Valley.

A. praTEnsis Laich. South Park; Little Willow Creek; Canon of Big
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Blue; South Fork of San Miguel; Rico; Cochetopa Pass; Horsefly Peak;

Durango; Ouray and above; West Cliff; Micawber Mine; Veta Pass;

Leavenworth Valley; Georgetown; Colorado Springs; Manitou; Pike's

Peak, to summit; Arapahoe Peak, n.ooo to 12,000 feet; Breckenridge;

Leadville; Peak Eight, above timber; North Park; Steamboat Springs;

Little Beaver; Fort Collins and vicinity; Denver; Cameron Pass; Mar-

shall Pass. Often found in numbers on flowers.

Gaurotes cressoni Bland. Denver; above Ouray, up to about 10,000 feet;

Veta Pass; Little Willow Creek; Canon of Big Blue.

Typocerus brunnicornis Lee. West Las Animas, Hayward; South Park,

Snow.

T. BAi/TEATUS Horn. Garland. I have a pair from Colorado Springs which

I refer here with some doubt.

T. sinuaTUS Newm. Vicinity of Fort Collins; Golden.

Lkptura soror Lee. Colorado, my collection.

L. propinqua Bland. Little Beaver; Bear Creek Canon, Snow; Estes Park;

BaileyT Custer County, up to about 10,000 feet, Cockerell; Leavenworth

Valley; Ouray and road above, up to 10,000 feet; South Park; South

Fork of San Miguel; lower slopes of Pike's Peak.

L. peagieera Lee. Colorado, Leng.

L. SUBARGENTATA Kirby. West Cliff; Micawber Mine; Fort Collins and

vicinity; North Park; Chimney Gulch; Leavenworth Valley, 9,000 to

10,000 feet; Colorado Springs; Poncha Springs; Veta Pass; South Park;

Mountains southwest of Montrose; Durango; Upper San Juan; Ouray

and road above; Horsefly Peak; common at times, on wild roses.

L. instabilis Hald. Prof. Snow reports a black variety from Colorado;

the form called convexa Lee, comes from Dome Rock; Chimney Gulch;

South Park; Durango; Cimarron; Canon of Big Blue; while Prof. Snow

took five specimens at an altitude of 10,000 feet, on Astragalusflexuosus.

L. SEXMACUEATA Linn. Gore Pass; Denver; Bullion Peak; Leadville;

Leavenworth Valley, 9,000 to 10,000 feet; Red Mountain Road, 8,000 to

10,000 feet, on flowers of wild parsnips and mountain ash; South Fork

of San Miguel; Little Willow Creek; this is a species which is partial

to high altitudes.

L. NiGREEEA Say. South Park, Snow. A form with testaceous elytra was

taken at the same place.

L. CarbonaTa Lee. Dome Rock; Durango; Ouray and road above, both

large and small specimens.

L. canadensis Fab. Rist Canon; Beaver Creek and Little South; North

Fork of South Platte Canon; Little Willow Creek; Custer County,

Cockerell. I have a specimen of erythroptera from the South Park re-

gion, collected by Mr. Oslar. The variety cribripennis Lee, is known

from the following points: Engelmann's Canon; South Park; North

Fork of South Platte; Pagosa Springs; Upper San Juan.

L. RUBRICA Say. Beaver Brook and Canon City, Uhler.

L. SANGUINEA Lee. Fort Collins; Estes Park; Stove Prairie; Little Beaver;

Clear Creek; Dome Rock; Colorado Springs; Manitou; lower slopes of
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Pike's Peak, up to about 10,000 feet; Veta Pass; South Park; South

Fork of Sau Miguel; Leadville.

L. chrysocoma Kirby . South Fork of Sau Miguel; Rico; Summitville;

Pike's Peak, 9,000 to 10,000 feet; Colorado Springs; Manitou; Cheyenne
Canon; Engelmann's Canon; Dome Rock; Fort Collins; Little Beaver;

Stove Prairie; Beaver Brook, Bowditch; Georgetown; Leavenworth Val-

ley; Breckenridge; Peak Eight, nearly to timber line; South Park;

Custer County, Cockerell; Ouray and road above; a common insect on

flowers.

L. nigrouneata Bland. South Park; Upper San Juan; Summitville;

Ouray; Red Mountain Road; Denver; Leadville; Breckenridge.

L. aspera Lee. Colorado, Leng; I took it along the Red Mountain Road
and the Mineral Point Trail, at an altitude of about 9,000 feet or more,

on flowers of mountain ash.

L. CUBiTAUS Lee. Veta Pass, Bowditch.

MonieEMA annulatum Say. La Junta; Horsetooth Mountain; Colorado

Springs, under leaves of Opuntia; found from June to August.

M. i^Evigatum Bland. Pueblo, Ulke.

M. armaTum Lee. Caiion City, under leaves of Opuntia arborescens,

August, Gillette; Pueblo, Bowditch.

Monohammus maculosus Hald. Dome Rock; Buena Vista; southern

Colorado, Leconte.

M. SCUTELLATUS Say. Fort Collins and vicinity; near Long's Peak; Little

Beaver; Colorado Springs; Engelmann's Caiion; Dome Rock; South

Park; Buena Vista; Leadville; Red Mountain Road; Durango; Upper
San Juan. The variety Oregonensis is known from Fort Collins; Glen-

wood Springs; and West Cliff.

Liopus alpha Say. Dome Rock.

DECTES SPiNOSUsSay. La Junta; Colorado Springs; Manitou; Engelmann's

Canon; Fort Collins; Denver; Golden; near Pueblo; Canon City.

Sometimes common on wild sunflowers.

Hyperplatys ASPERSUS Say. Ouray, on piled poplar logs; Fort Collins;

Horsefly Peak; Upper San Juan.

AcanthocinuS obuouus Lee. Fort Collins; Engelmann's Caiion; West
Cliff; Ouray.

A. spECTabilis Lee. West Cliff; Ute Pass.

PoGONOCHERUS PENiCELEATus Lee. Colorado, Leng and Hamilton.

P. mixtus Hald. Ouray, on piled poplar logs; Placerville; Rico road;

Gunnison; Garland; West Cliff; Estes Park; Little Beaver; Fort Col-

lins; Dome Rock; Colorado Springs; Idaho Springs; Breckenridge;

Leadville; the form simplex Lee, is known from West Cliff and Veta

Pass.

P. OREGONUS Lee. Horsefly Peak; Upper San Juan.

Saperda caixaraTa Say. Southern Colorado, Cassidy, injurious to Popu-

lous angulatus and Lombardy poplar; Pueblo, Gillette.

S. MCESTA Lee. Along the Mineral Point Trail, above Ouray, common on

small trees of quaking asp; Pagosa Springs; Fort Collins.
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S. concoeor Lec. Gunnison, Bowditch.

Mecas inornata Say. Colorado, Leng and Hamilton.

M, PERGRATA Say. Fort Collins and vicinity; Denver; Colorado Springs.

Occurs in June.

OberEA oculaTicoeeis Say. Colorado, Horn.

O. TripunctaTA Swed. Colorado, Leng and Hamilton; on the slopes of

Pike's Peak just above Manitou, I took specimens from raspberry bushes

which closely opproximate Horn's O. texana. The form basalts Lec,

was taken by Mr. Oslar at Chimney Gulch.

O. quadricaeeosa Lec. Dome Rock.

O. ruficoleis Fab. Fort Collins and Bellevue, June and July.

Tetrops canescens Lec. West Las Animas, Hayward.

Tetraopes COLEARP3 Horn. Colorado, Leng and Hamilton.

T. FEMORATUS Lec. San Luis Valley; Colorado Springs; Denver; Clear

Creek Canon; Fort Collins; Rocky Ford; Delta. I have basalts from

Montclair.

T. quinouEmaculatus Hald. Mr. Bowditch has the variety texanus Horn,

from Durango.

T. canescens Lec. Fort Collins; Colorado Springs; Denver; Pueblo;

Delta; occurs on Asclepias, from June to August.

CHRYSOMELID^.

Donacia cincticornis Newm. The variety magnijica Lec, is recorded

from Alamosa.

D. subtius Kunze. Colorado, Leng.

D. emarginata Kirby. Colorado Springs.

D. pusilla Say. The variety cuprea Kirby, is reported by Putnam, while

pyritosa Lec, is known from Garland.

Orsodachna aTra Ahrens. This species occurs commonly in the high-

lands, mostly in the form childreni Kirby. Colorado Springs; Fort

Collins; Stove Prairie; Little Beaver; Pike's Peak, 9,000 to 10,000 feet;

Georgetown; Leavenworth Valley; Silver Plume; Argentine Pass road,

up to 12,000 feet; above Ouray; Silverton; Brush Creek, Custer County;

Chimney Gulch; Garland; Veta Pass; Little Willow Creek; Caiion of

Big Blue; South Fork of San Miguel; Horsefly Peak.

Zeugophora scutelearis Suffr. Colorado Springs. Specimens of an in-

termediate nature, allied to consangninea and californica were sent from

Rocky Ford by Prof. Gillette.

Z. abnormis Lec. Micawber Mine; Veta Pass; Gunnison; Placerville;

Little Willow Creek; Pike's Peak; Breckenridge; Leadville, common
on poplars, eating irregular holes in the leaves.

Syneta carinata Mann. Canon of Big Blue; Horsefly Peak, Bowditch.

S. FERRUGINEA Germ. Veta Pass; I have specimens collected in Hall Val-

ley by Mr. Oslar which I place here.

Lema triuneaTa Oliv. Colorado Springs; La Junta; La Veta; Fort Col-

lins, larva on Physalis virginiana, Baker; Golden; Berkeley.
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L. COLORADENSIS Linell. Fort Collins; Greeley.

L. i,ongipe;nnis Linell. Canon City.

Euryscopa LECONTEt Crotch. On oak bushes in the vicinity of Manitou,

Uhler.

Coscinoptera axiij,aris Lee. West Cliff; Ouray; Upper San Juan;

Berkeley; Colorado Springs, very abundant; Fort Collins.

C. dominicana Fab. Colorado Springs, on scrub oak; Buena Vista;

Berkeley; Fort Collins; occurs in June and Jul}'.

C. viTTigera Lee. Rather common in South Park, Snow; Little Beaver;

Happy Hollow; vicinity of Fort Collins; Ouray; West Cliff, on Oxy-
tropis lamberti; Colorado Springs; Buena Vista; Leadville, common on
various plants; Pike's Peak; Alamosa; Garland; La Veta; San Luis

Valley; Canon of Big Blue; Placerville.

Megalostomis subfasciata Lee. Colorado, Putnam.

Babia quadriguTTaTa Oliv. Colorado Springs; Buena Vista; West Cliff,

on Yucca angustifolia; Holly; Clear Creek Canon; Ouray; a common
insect, found on many different plants.

Saxinis omogera Lac. Poncha Springs; Durango; Fort Collins; Cimar-

ron; Buena Vista.

S. SAUCIA Lee. Gunnison; Durango.

Chlamys pucaTA Fab. Fort Collins; Colorado Springs; Evans' Peak
region.

Exema conspERSA Mann. Colorado Springs; Denver; Boulder; Grand
Junction; Bellevue.

Bassareus detritus Oliv. Colorado Springs.

B. mammifer Newm. Dome Rock.

CrypTOCEPHA^us ouadrimacuxatus Say. Georgetown; Ouray; Garland;

La Veta; Boulder; Fort Collins; Berkeley; Colorado Springs. The
variety notatus Fab., is recorded from Colorado by Dr. Leconte and by
Prof. Snow, while Mr. Ulke reports finding it at Canon City and
Manitou.

C. quadruplex Newm. Fort Collins, June.

C. GUTTUI.ATUS Oliv. Canon City, Uhler, one specimen.

C. ivEUCOMELAS Suffr. The variety vitticollis Lee, is recorded from Colo-

rado by Dr. Horn; it has also been taken at Fort Collins in July and
August.

C. CONFLUENS Say. Colorado Springs and Buena Vista, not uncommon on
Artemisice; Fort Collins, May and June; Little Beaver; Big Narrows of

the Poudre, July; Durango; The Rustic.

C. VENUSTUS Fab. Fort Collins, July, on Artemisia dracunculoides. The
variety cinctipennis Rand., comes from Fort Collins with the label July.

Pachybrachys morosus Hald. Colorado Springs, along the creeks; Rist

Canon, June.

P. STriatus Lee. Colorado, "entirely black," Leconte; Garland, Bow-
ditch.

P. virgaTus Lee. Colorado Springs, Wickham.
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P. UTIGIOSUS Suffr. North Park, July; vicinity of Fort Collins, June and

July; Colorado Springs, common and variable.

P. abdominaeis Say. Colorado Springs; Buena Vista; not uncommon.

P. othonus Say. Colorado, Horn; Horsetooth Gulch, June.

P. pubescens Oliv. This is the species heretofore known by the name

viduatus Fab. It is known to occur at Canon City; Berkeley; Denver;

Montrose; Dolores; Colorado Springs and Fort Collins, on willows.

P. tridens Melsh. Colorado Springs, Uhler.

P. conformis Suffr. Colorado, Leconte.

P. livens Lee. La Junta, Bowditch.

P. eustrans Lee. Durango; South Fork of San Miguel; Rico; San Luis

Valley; Colorado Springs and lower slopes of Pike's Peak.

P. renidens Lee. Veta Pass, Leconte; and, in doubt, from Little Willow

Creek and from the mountains near Montrose.

P. subviTTATUS Lee. Leadville, beaten from foliage of dwarf pines.

P. ATOMARIUS Melsh. Dome Rock; Alamosa; Garland; La Veta.

P. spumarius Suffr. Durango, Bowditch.

P. hepaticus Melsh. West Cliff; Rist Canon; Little Beaver; Colorado

Springs.

Diachus auratus Fab. La Veta; Dome Rock; Colorado Springs.

D. jERUGINOSUS Lee. Mountains southwest of Montrose; Montrose; Gar-

land; Denver, eating strawberry fruit.

XanThonia decemnotaTa Say. Horsetooth Gulch, June; Dome Rock;

Durango; South Fork of San Miguel.

Adoxus obscurus Linn. The dark form is recorded from West Cliff, and

I have seen it from the Red Mountain Road and Montrose Pass; the

variety vitis Fab., is known from Custer County; above timber line on

Pike's Peak, Snow; Red Mountain Road; South Park; Rico Road;

Canon of Big Blue; Fort Collins; Denver; Montrose Pass; near Palmer

Lake; Upper San Juan; Buena Vista; Breckenridge; Leadville.

Myochrous SQUAMOSUS Lee. Colorado Springs; Fort Collins, May to July;

Lamar.

Chrysochus auratus Fab. Colorado, Horn; Pueblo, Ulke; Berkeley,

July, Oslar.

C. cobai/Tinus Lee. Dome Rock; Delta; Spring Canon; Denver, Packard.

Typophorus caneeeus Fab. The variety quadrignttatus Lee, has been

seen from Lamar; Montrose; Fort Collins; and Pagosa. The form

aterrimus Oliv., comes from Colorado Springs, where I took it com-

monly in sweepings, and from Fort Collins, where it was found on wil-

lows and on Aster multiflorus.

Graphops obscurus Lee. Colorado, Horn.

G. yarians Lee. Fort Collins; West Cliff; Leadville.

G. pubescens Melsh. Fort Collins, in sweepings, May.
G. marcassita Crotch. Dome Rock, Snow.
G. nebueosus Lee. Fort Collins; Colorado Springs; Leavenworth Valley;

Williams River; specimens were seen in the Agricultural College col-

lection, from Northern Colorado, which had been taken in February,
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March and April, so that this species probably hibernates in the imago

state, like some of our eastern forms.

MeTachroma eongulum Horn. La Junta, Bowditch.

Chrysodina globosa Oliv. Colorado, Horn; Lamar; Horsetooth Gulch;

Boulder.

Rhabdopterus picipes Oliv. La Junta, Bowditch; Fort Collins.

NodonoTa Tristis Oliv. La Veta; Poncha Springs; Durango; Berkeley;

Colorado Springs; Fort Collins; a common species.

N. puncttcoeeis Say. Dome Rock.

Metaparia ceytroides Crotch. La Junta, Wickham.
EnTomosceeis adonidis Fab. Mt. Lincoln; Williams River Valley; Rico;

summit of Mt. Abrams; Mineral Point trail, 9,000 to 10,000 feet; George-

town; Hesterburg's Lane, Custer County; Rist Canon; Breckenridge;

Leadville; Moose Mountain, above timber line. Prof. Cockerell found

a specimen on Lnicus, but I took the insect chiefly on Cruciferae.

Prasocuris pheeeandrii Linn. Veta Pass, 11,500 feet.

P. obeiQUATA Lee. Georgetown, Wickham.
Doryphora ceivicoeeis Kirby. A specimen without locality label in the

Agricultural College collection is supposed to be from Colorado.

D. decemeineata Say. Livermore; Pueblo; Golden; Denver; Colorado

Springs.

Chrysomela exclamaTionis Fab. La Junta; Durango; Boulder; Fort

Collins, on Helianthns annuus; Colorado Springs, common on sun-

flowers; La Veta; Pueblo; Denver; Clear Creek Canon.

C. conTinua Lee. Colorado, Linell; Horseshoe Bend Gulch, August 15, on

Gymnolomia multijfora, Cockerell.

C. conjuncta Rog. Beaver Creek and Little South, July.

C. SUTuraeis Fab. Fort Collins, August.

C. disrupTA Rog. Howe's Gulch, June; Dome Rock.

C. EEEGANS Oliv. Fort Collins, August; Colorado Springs, July.

C. HETEROTHEOE Linell. Colorado Springs; vicinity of Fort Collins.

C. eunata Fab. Horsetooth Gulch and other points in vicinity of Fort

Collins; Rocky Ford; Dolores.

C. SCAearis Lee. Fort Collins.

C. muetipunctaTa Say. Alamosa; La Veta; Fort Collins. The form

bigsbyana Kirby, is recorded in the Putnam list, and verrucosa Suffr., is

reported from the state by Dr. Horn.

C. SIGMoidea Lee. Horsefly Peak, Bowditch.

C. mueTiguTTaTa Stal. This name occurs in one of Dr. Leconte's lists.

C. feavomarginata Say. Fort Collins, larvae feed on Artemisia dracun-

culoides, Baker; West Cliff.

C. basiearis Say. Colorado, Linell.

C. montivagans Lee. Pike's Peak; Argentine Pass; Leavenworth Valley;

Mount Lincoln; all of the foregoing records are from Mr. Bowditch;

Custer County, Cockerell.

C. auripennis Say. Leavenworth Valley, 10,000 to 11,000 feet.

Peagiodera prasineeea Lee. Florissant, Bowditch.
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P. oviformis Lec. Buena Vista; Breckenridge; Florissant; Salida; Stove

Prairie; Little South; West Cliff; Veta Pass, 9,400 feet; Georgetown;

Leavenworth Valley. Mr. Bowditch has a new species of this genus

from Little Willow Creek.

Gastroidea dissimilis Say. Fort Collins, on Rumex crispus; Estes Park

Hill; peaks above 12,000 feet, Carpenter.

G. Cyanea Melsh. Durango; Denver; Leavenworth Valley; Fort Collins;

Colorado Springs, on Rumex.
G. Formosa Say. Fort Collins, June, on Rumex.
Lina lapponica Linn. Denver; Fort Collins; Montrose; Cerro Summit to

Cimarron; Placerville; Gunnison.

L. SCRIPTA Fab. Pueblo; La Junta; Berkeley; Fort Collins and vicinity;

Estes Park; Little Willow Creek; Placerville; Colorado Springs, com-

mon on willows and poplars.

GoniocTENA pallida Linn. Estes Park, July, Gillette.

Trirhabda canadensis Kirby. Golden; Livermore; Palmer Lake; Gar-

land; La Veta; Colorado Springs, very abundant on Artemisiae.

T. NITIDICOLLIS Lec. Colorado, Horn; Poncha Springs, July, Oslar.

T. diducta Horn. Specimens from Durango are doubtfully referred here

by Mr. Bowditch.

T. lewisii Crotch. Big Narrows of Poudre, on Bigelovia; Clear Creek

Canon, Gillette; Durango; South Park; San Luis Valley, Bowditch.

T. convergens Lec Dome Rock; Garland; La Veta; peaks over 12,000

feet, Carpenter; West Cliff; Little South; Dolores, on Bigelovia; Ouray;

Durango; Cochetopa Pass; Upper San Juan; Little Willow Creek; Gun-

nison; Colorado Springs; Buena Vista. Prof. Cockerell describes a

variety virescens from West Cliff and Silver Cliff, but in a note expresses

a doubt whether it may not belong to flavolimbata.

T. attenuaTA Say. Denver; Pinewood; Little Willow Creek; occurs in

July and August.

T. Flavolimbata Mann. South Park; Poncha Springs; Nathrop; West

Cliff; Buena Vista; the insect is said to occur on Solidago. Mr. Bow-

ditch has luteocincta Lec, from Garland.

Galerucella Americana Fab. Fort Collins, June; Dixon Canon, Febru-

ary; the variety cribrata Lec, is recorded from West Cliff and Ula, oc-

curring in May and July respectively.

G. CAVICOLLIS Lec. Palmer Lake, August, destroying foliage of Prunus
pumila.

G. notulata Fab., variety bilineata Kirby. Colorado, Putnam.

G. nymph.E.E Linn. Fort Collins, Baker.

G. TuberculaTA Say. Gunnison; Pagosa Springs.

G. decora Say. La Veta; Garland; West Cliff; Upper San Juan; Horsefly

Peak; Colorado Springs and Buena Vista, common on willows. The
variety carbo Lec, is recorded from the state by Dr. Horn.

Monoxia puncticolliS Say. Colorado Springs, not uncommon on alkali

flats; Canon City; Fort Collins; Boulder; Delta; Clear Creek Canon;

Denver.
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M. conspuTa Lec. Durango; Upper San Juan; Dolores; Montrose; Berke-

ley; Fort Collins; Hotchkiss; Colorado Springs; West Cliff; Pueblo.

M. debilis Lec. Garland; La Veta; Veta Pass, 9,000 feet; Williams River

Valley; Little Willow Creek; Leadville; Fort Collins; North Park;

Pueblo.

M. sordida Lec. Denver; Pueblo; Cerro Summit; Delta; Dolores; all of

these records are from Prof. Gillette's collections.

Diabrotica Tricincta Say. Durango, Bowditch; Fort Collins; Pueblo;

Rocky Ford; Little Beaver; Golden; Colorado Springs. Sometimes

taken in abundance by sweeping in meadows.

D. duodecimpunctaTA Oliv. Denver; Palmer Lake; La Junta.

D. atripknnis Say. Colorado, Horn; southern Pueblo County, Cockered.

D. viTTATA Fab. Denver; Clear Creek; Rocky Ford.

D. eEmniscata Lec. Prof. Cockered writes me that a specimen supposed

to represent a color variety of this species was taken at Denver by H.

G. Smith, Jr. The name is credited to Dr. Horn.

Phyllobrotica decorata Say. Near Boulder, Gillette; Dolores; Fort

Collins; Pleasant Valley; Clear Creek, Oslar. Occurs in May, June

and July.

Scelolyperus eongueus Lec. Veta Pass; Durango; Little Willow Creek;

Montrose; Cochetopa Pass; Horsefly Peak; Dolores.

LupERODES varicornis Lec. Fort Collins, August.

L. euteicolliS Lec. Colorado, Horn.

L. LECONTEi Crotch. North Park, July; Happy Hollow; Fort Collins,

August; South Fork of San Miguel; Upper San Juan.

L. meraca Say. La Veta; Georgetown, Wickham.

L. CYANELLUS Lec. North Park; Clear Creek; Colorado Springs, on

flowers along Bear Creek; Rist Canon.

L. SPRETUS Horn. I have specimens referred here with some doubt from

Durango, (Oslar) and from the road above Ouray.

L. varipes Lec. Rico; Veta Pass, 9,250 feet; Colorado Springs, rather

common; Palmer Lake.

Gaeeruca externa Say. Breckenridge and Leadville, under wood and

stones; Summitville; Durango; Summit of Mt. Abrams; Dolores; Red
Creek, Custer County; Veta Pass; Mt. Lincoln; Argentine Road, over

12,000 feet.

BlEpharida rhois Forst. La Veta; Chimney Gulch; vicinity of Fort Col-

lins, April to June.

CRdionychis eugens Lec. Williams River; Elk River, near Steamboat

Springs; Marshall Pass; West Cliff; Breckenridge.

CE. petaurista Fab. Colorado Springs, one specimen.

G5. miniaTa Fab. Colorado Springs, one specimen.

Disonycha ouinouevptTaTa Say. Pagosa; Durango; La Veta; West Cliff;

Fort Collins and vicinity; Stove Prairie; Little South; Chimney Gulch;

Canon City; Colorado Springs; Buena Vista. A common species on

willows.

D. CRENICOI.EIS Say. Clear Creek, Oslar; Little Willow Creek.
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D. glabrata Fab. Southern Colorado, Leconte.

D. FUNEREA Rand. Colorado, Bowditch.

D. Triangularis Say. West Cliff and Red Creek, Cockerell; Canon City;

Colorado Springs; Fort Collins; Little Beaver; Denver; Clear Creek;

Durango; Upper San Juan.

D. xanThomel^Ena Dalm. Colorado, Horn.

D. MEivUCOLXis Say. Colorado, Horn.

Haltica bimarginaTA Say. Durango; Dome Rock; Dolores; Fort Collins;

Denver; Beaver Brook Gulch; Palmer Lake; Holly; Little Beaver; Col-

orado Springs; Manitou; lower slopes of Pike's Peak.

H ignita 111. North Park; Dolores; a species near incerata Lee, was
taken by Mr. Schwarz at Alamosa and Veta Pass

H. vicaria Horn. Colorado, Horn; Delta, August.

H. carinaTa Germ. La Junta; Durango; Mountains southwest of Mont-

rose; the variety torquata Lee, I have from Denver and Colorado

Springs, while specimens from Dolores and Montrose are in the col-

lection of the Agricultural College.

H. obuterata Lee. Colorado, Snow; Colorado Springs.

H. EVICTA Lee. West Cliff, Cockerell.

H. AERUGINOSA Lee. Leadville, a few specimens only.

H. obouna Lee. Williams River Valley; Gunnison; Alamosa; Upper San

Juan.

H. punctipennis Lee. Custer County, on Epilobium angustifolium,

Cockerell; Idaho Springs; Fort Collins; Little Beaver; Denver; Colo-

rado Springs; Cation City; Breckenridge; La Veta; La Junta; Durango;

South Fork of San Miguel.

H. lazuijna Lee. Colorado, Horn.

H. Tincta Lee. Durango, Bowditch.

H. foeiacea Lee. West Cliff; Cottonwood Springs, Pueblo County, Cock-

erell, on Cucurbita perennis; Poncha Springs; Florissant; Dome Rock;

Pueblo; Colorado Springs and lower slopesof Pike's Peak; Buena Vista;

Fort Collins; Garland; La Veta; Veta Pass, 9,400 feet.

C. helxines Linn. Ouray; Garland; Cerro Summit to Cimarron; Trinidad;

Dolores; Lamar; Fort Collins; Little Beaver; Pagosa Springs; West
Cliff; Buena Vista; Colorado Springs. Common on willows.

EpiTrix cucumeris Harr. La Veta; Cation City; Fort Collins.

E. parvuea Fab. La Veta; Fort Collins; Colorado Springs.

OrThai/Tica melina Horn. Montrose, June, Gillette.

ManTura Floridana Crotch. Alamosa.

Ch^ETOcnema perturbaTa Horn. Veta Pass; Williams River Valley.

C. cribrata Lee. Garland, Bowditch.

C. irregularis Lee. Veta Pass, 9,400 feet; Garland; Buena Vista.

C. SUBCYLINDRICA Lee. Garland; Buena Vista.

C PROTENSA Lee. Vicinity of Fort Collins; Leadville; Garland; Veta Pass,

9,200 feet.

C. DENTiCULATA 111. Vicinity of Fort Collins; Colorado Springs; Greeley.

C. CRIBRIFrons Lee. Alatnosa; Colorado Springs.
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C. opacula Lec. Alamosa; Garland.

C. minuta Melsh. Garland, Horn.

C. subviridis Lec. Eort Collins; North Park; Cerro Summit; La Veta;

Alamosa; Garland; Veta Pass, 9,200 feet; Ula and West Cliff; Colorado

Springs, extremely abundant; Buena Vista.

C. opui„ENTa Horn. Durango, Bowditch.

C. pulicaria Crotch. Garland; Alamosa.

C. confinis Crotch. Colorado, Horn; Fort Collins; Cerro Summit.

C. ELONGaTula Crotch. Colorado, Horn.

Systena hudsonias Forst. Fort Collins, July.

S. EivONGATA Fab. Recorded in the Putnam list.

S. TvEniaTa Say. Pagosa Springs; Cerro Summit; Trinidad; Upper San

Juan; Durango; Dolores; Aspen; North Park; Fort Collins. Said by

Prof. Gillette to feed on potato, beet, alfalfa, lettuce, parsnip, egg plant,

summer savory, Chenopodium, Iva axillaris, I. xanthiifolia, Salvia

lanceolata, Verbena bracteosa, Solatium Iriflorum, S. rostra turn, Heli-

anthus annuus, H. petiolaris, Porlulaca oleracea and Amarantus bli-

toides. I find that some of the varietal forms are recorded from the

state as follows: 5". milis Say, Colorado Springs and Alamosa; S.

ligata Lec, Idaho Springs, Packard; and S. blanda Lec, Colorado

Springs and La Junta.

Glyptina nivalis Horn. Fort Collins, June.

G. spuria Lec Veta Pass, Bowditch.

G. CERINA Lec. Fort Collins; Garland; Alamosa; Veta Pass, 9,400 to 11,-

500 feet.

G. atriventris Horn. Garland, Bowditch; Colorado Springs and lower

slopes of Pike's Peak; Greeley; Fort Collins; Livermore; Micawber
Mine.

Aphthona Texana Crotch. Colorado, Horn.

PhyhoTreta sinuata Steph. Breckenridge.

P. viTTATA Fab. Alamosa; Garland; Montrose; Bellevue; Williams River

Valley.

P. robuSTA Lec Colorado Springs; Alamosa; Garland.

P. aebionica Lec La Veta; Alamosa; Garland; Mountains southwest of

Montrose; Pueblo; Idaho Springs and summit of Pike's Peak, Packard;

Leadville. Said by Prof. Gillette to feed on cabbage, radish, beet,

mustard, cauliflower, horseradish and Cleome integrifolia.

P. ^neicoleis Crotch. Montrose, June, Gillette; La Junta, Wickham.
P. LEWisn Crotch. Colorado Springs; La Junta; Salida; Canon City; Pueblo;

Fort Collins and vicinity, February to June.

P. pusiixa Horn. Denver, on turnips, Cockerell; West Cliff; Micawber
Mine; Trinidad; Salida; Palmer Lake; Greeley; Stove Prairie; Fort
Collins; Colorado Springs; Buena Vista; San Luis Valley and Durango,
Bowditch; Canon City; Lamar.

LongiTarsus subrufuS Lec Spring Canon and Bellevue, July and
October.

L. vanus Horn. Dolores, June; Dixon Canon and Bellevue, March and
October.
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L. OCCIDENTALS Horn. Colorado, Horn; La Junta, Bowditch.

L. bicolor Horn. Durango; Ouray.

L. aeternaTa Ziegl. Denver, Horn.

L. nitideeeus Ckll. West Cliff; La Junta; Canon of Big Blue; Fort Col-

lins; Williams River Valley. I have a species of this genus from

Breckenridge that is allied to L. erro Horn, but is probably different.

Diboua boreaus Chev. Buena Vista; Leadville; Veta Pass, 9,000 feet;

Rist Canon; Little Beaver.

Psyeliodes PUNCTuiyATAMelsh. Fort Collins, on alfalfa; Colorado Springs;

Pleasant Valley; Cerro Summit; Trinidad; Montrose; Gunnison; Upper

San Juan.

P. convexior Lee. West Cliff; Little Willow Creek; Upper San Juan;

Gunnison.

Microrhopala viTTATA Fab. Berkeley; Fort Collins, larvre mining in

leaves of Solidago. The variety Icetula comes from Fort Collins and

Marshall Pass.

M. XERENE Newm. Colorado.

M. cyanEA Say. Little Beaver; Denver; Pueblo; Colorado Springs, both

blue and green specimens.

M. porcaTa Melsh. Near Palmer Lake, August, Gillette.

OdonToTa colearts Say. La Veta; Montrose; Big Narrows of Poudre, on

Bigelovia; vicinity of Fort Collins; I took several pairs in copula, on

grass blades, in Williams Cation, near Manitou.

O. nervosa Panz. Clear Creek Canon, near Denver, Uhler; vicinity of

Fort Collins.

Stenopodius feavidus Horn. Fort Collins, May.

Physonota tjnipunctaTa Say. Rist Cation and Fort Collins, May.

Cassida nigripes Oliv. Fort Collins, on wild morning glory; Rocky Ford.

I have the variety ellipsis Lee, from Berkeley and Colorado Springs.

Coptocycea aurichaecea Fab. Fort Collins, on dock and morning glory;

Colorado Springs; La Veta.

C. GUTTATA Oliv. Vicinity of Fort Collins; Colorado Springs, common in

June and July.

Cheeymorpha argus Licht. Denver; Colorado Springs, abundant in June

and July. Prof. Gillette found it on Ipomcea leptophylla. The Colo-

rado specimens belong to the variety leivisii Crotch.

BRUCHID^E.

Bruchus pisi Linn. Fort Collins, June.

B. discoideuS Say. Fort Collins, June; La Veta; Prof. Snow found it in

the seeds of Ipomcea leptophylla.

B. AUREOEUS Horn. Colorado Springs; Buena Vista; lower slopes of Pike's

Peak.

B. PROSOPis Lec. Southern Colorado, Leconte.

B. fratercueus Horn. Fort Collins, in seeds of Glycyrrhiza lepidota; near

Boulder; Denver; Cerro Summit; Cimarron; Marshall Pass; La Veta;

Durango; Mountains southwest of Montrose; West Cliff.
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B. amici'S Horn. La Veta; Garland; Veta Pass, 9,400 feet.

B. obsoeETUS Say. Specimens of the bean weevil, B. fabcc Riley, were

taken at Denver, in the haricot bean, by H. G. Smith Jr.

B. Exiguus Horn. Bellevue.

B. SEMINUEUM Horn. Montrose; Lamar; Fort Collins, on alfalfa; Laporte.

ZabroTES cruciger Horn. Colorado, Horn.

TENEBRIONID^.

Edrotes Geobosus Casey. Greeley; found about the roots of weeds in

May.

E. rotunduS Say. Pueblo, Bowditch; La Junta; Denver; Fort Collins;

Colorado Springs.

Stibia ovipennis Horn. La Junta, Bowditch.

Trimytis pruinosa Lee. La Junta; Pueblo; Dixon Canon; Denver; Clear

Creek; Colorado Springs; Buena Vista; Canon City; Greeley; Salida.

Emmenastus acuTus Horn. Placerville; San Luis Valley; Gunnison; South

Park; Garland; West Cliff.

E. OBESUS Lee. La Junta and San Luis Valley, Hayward.

Epitragus canalicueatus Say. Colorado Springs, not uncommon on

herbage, usually resting in crotches of branches or in axils of leaves;

La Junta; Denver; Pueblo; Dixon Canon; Poudre Canon; Salida; Lamar;

Canon City; Fort Collins.

Batulius setosus Lee. Greeley; La Junta.

ZOPHERUS ELEGANS Horn. Durango, May, Oslar.

Anepsius montanus Casey. Colorado, Casey.

OeogeypTus anastomosis Say. Pueblo; La Junta; West Las Animas.

AstroTus CONTORTUS Lee. Colorado, Hayward.
Asida opaca Say. Denver; The Rustic; Poudre Canon; Fort Collins;

Pinewood; Trinidad; Sterling; Golden; Poncha Springs; La Junta; West
Las Animas; Durango; Pueblo; Upper Arkansas Valley; west of South
Park; Colorado Springs; Buena Vista; Bijou; West Cliff. Mr. Uhler

writes—" Each hill west of Colorado Springs seems to afford a variety

peculiar to itself. These variations are shown in the proportions of the

thorax and elytra, the amount and prominence of their sculpture and
the shape of their outline."

A. sordida Lee. West Cliff; Wales' Canon, Pueblo County, Cockerell;

Holly; Dixon Canon; Alder; Fort Collins; Trinidad; Denver; Colorado

Chiquito River; Rio Grande; San Luis Valley; La Junta; Colorado

Springs.

A. POI.ITA Say. Colorado Springs; Pueblo; Dutch George; West Las Ani-

mas; sometimes common.
A. ACTUOSA Horn. Southwestern Colorado, Strecker.

A. obsoeeTa Lee. Fort Collins; Trinidad; Holly; Sterling; all of the

records come from the Agricultural College collection.

A. EECONTEi Horn. Durango, July, Agricultural College collection. The
specimen represents a varietal form.
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A. convexa Lec. Pueblo; Holly; Trinidad; Pagosa Springs; West Las

Animas.

A. coxvexicoeeiS Lec. Colorado Springs; La Junta; West Las Animas.

A. marginata Lec. West Cliff; the variety riniatx Lec, is reported from

Colorado by Leconte and Ulke.

A. EI.ATA Lec. Garland, Bowditch; South Park; Fort Collins; Pueblo;

Berkeley; Colorado Springs; Canon City; reported from southwestern

Colorado by Strecker.

Coniontis ovalis Esch. Fort Collins; Dome Rock; Veta Pass, 9,400 feet;

plains south of Denver; Buena Vista.

C. obesa Lec. San Luis Valley; Placerville; Durango; Canon of Big Blue;

Garland; Veta Pass, 11,500 feet; West Cliff; Trinidad; Salida; Long's

Peak; Rist Canon; Manitou; Golden; Buena Vista.

Cvceosattus websteri Casey. Colorado, Casey.

EuSATTUS reticueatus Say. La Junta; Durango; West Las Animas;

Pueblo; banks of Arkansas, west of Canon City.

E. difficius Lec. San Luis Valley; Berkeley; Fort Collins; Holly; Colo-

rado Springs.

Eleodes obscura Say. Greenhorn; Trinidad; San Luis Valley, Hayward.
The form dispersa Lec, is recorded from the San Luis Valley by Mr.

Bowditch, while sulcipennis Mann., is said by Dr. Strecker to occur in

southwestern Colorado.

E. SUTURaus Say. La Junta; Berkeley; Orchard; Canons near Boulder,

Gillette.

E. TricostaTa Say. La Junta; West Las Animas; Colorado Springs;

Golden; Poudre Canon; near Long's Peak; Estes Park; Lamar; Sterling;

Holly; Fort Collins; La Veta; Veta Pass; Garland.

E. CARBonaria Say. La Junta; Garland; Pleasant Valley on the Arkansas

River, Snow.

E. OBSOLETA Say. La Junta; Golden; Durango; South Park; San Luis

Valley; Pueblo; West Cliff; Canon City; Colorado Springs; Denver.

E. quadricoeeis Esch. South Park; Pagosa; Manitou.

E. humeraeis Lec South Park, 8,000 to 10,000 feet, Bowditch; Buena
Vista.

E. GRANUEATA Lec Leavenworth Valley, Bowditch.

E. EXTRicata Say. Denver; Colorado Springs; Manitou; Idaho Springs;

Fort Collins; Poudre Canon; West Cliff; Wales' Canon, Pueblo County;

Buena Vista; La Junta; Pueblo; Monument Gulch to Montrose; Rico;

Durango; Rio Grande; San Luis Valley; Pagosa Springs; Montrose;

Placerville; Florissant.

E. eongicoeeis Lec. La Junta; Colorado Springs; southwestern Colorado,

Strecker; Holly; Fort Collins; San Luis Valley; Trinidad.

E. GENTIEIS Lec. Ouray; the name is from Dr. Horn.

E. nigrixa Lec. Mountains southwest of Montrose; Durango; South
Park; San Luis Valley; Ouray; Veta Pass, 9,200 feet; Buena Vista; Colo-

rado Springs; Florissant; Garland; Idaho Springs; Georgetown; near

Long's Peak; Fort Collins.
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E. hispilabris Say. La Junta; West Las Animas; Colorado Springs; Canon
City; San Luis Valley; Fort Garland; south of Denver; Trinidad; Holly;

Fort Collins.

E. SPONSA Lee. Southern Colorado, Horn.

E. Caudifera Lee. Colorado, Ulke.

E. SCABRipennis Lee. Colorado, Bowditch.

E. I.ECONTEI Horn. Colorado, Leconte, under name subaspera; Colorado

Springs; Buena Vista; Georgetown; Silver Plume; Ouray.

E. consobrina Lee. Horsefly Peak; Mountains southwest of Montrose.

E. pi,anipennis Lee. Manitou, Packard.

E. CORDATa Esch. Prof. Snow reports one specimen from Colorado.

E. brunnipes Casey. Buena Vista, not rare about the roots of gooseberry

bushes.

E. pimeuoides Mann. Horsefly Peak; Idaho Springs; Garland; Aspen;
Fort Collins; Leavenworth Valley, 9,000 to 10,000 feet; Roaring Fork;

Monument Gulch to Montrose; Little Willow Creek; Canon of Big

Blue; Montrose and adjacent mountains.

E. opaca Say. Trinidad; Colorado Springs, Snow; West Las Animas.

E. fusiformis Lee. Colorado, Horn; Bellevue; La Junta, Bowditch.

Embaphion muricatum Say. Fort Collins; Bellevue; West Las Animas;
Colorado Springs.

E. contusum Lee. Fort Collins; Clear Creek; South Park region; San
Luis Valley; Colorado Springs.

E. planum Horn. San Luis Valley; Montrose, Bowditch; Dr. Horn re-

ported it from Kansas and Colorado.

Iphthimus SERRATUS Mann. Golden; Dome Rock; Engelmann's Canon;
Canon City; North Fork of South Platte, Bowditch; Colorado Springs;

lower slopes of Pike's Peak; Durango; Pagosa Springs. For the variety

lewisii Horn, we have Packard's record, Blackhawk. The form sublce-

vis Bland, is known from Colorado Springs; Rist Canon; Durango; Up-
per San Juan; Pagosa Springs; Ouray; Mineral Point Trail, 9,000 to

10,000 feet.

CcEtoCNEMis DH.ATICOEUS Mann. North Fork of South Platte, 7,000 to

8,000 feet, Bowditch.

Upis ceramboides Linn. Colorado, Snow.
Tenebrio obscurus Fab. Denver.

T. monitor Linn. Fort Collins.

T. TENEbrioides Beauv. La Junta, Hayward.
Br,APSTiNUS INTERRUPTUS Say. Colorado, Casey; northern Colorado, Agri-

cultural College collection.

B. DILATATUS Lee. Canon City, name from Dr. Horn.
B. CASTANEUS Casey. Colorado, Casey.

B. praTensis Lee. South Park, abundant, Snow; San Luis Valley;

Durango; Gunnison; Canon of Big Blue; Alamosa; Garland; Platte River

Valley; West Cliff; Colorado Springs; Buena Vista; Leadville.

B. MCESTUS Melsh. Alamosa; Veta Pass, 9,200 feet.

B. GREGAUS Casey. Veta Pass, Casey.
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B. substriaTUS Champ. Durango; Placerville; Garland; South Park; all of

these records are due to Mr. Bowditch.

B. VESTITCJS Lee. West Cliff; Platte River Valley, Leconte; La Junta; Gar-

land; Veta Pass.

B. hospes Casey. Garland, Casey.

B. LECONTEI Muls. West Cliff.

B. SUECATUS Lee. La Junta, Hayward.

Tribolium madens Charp. Fort Collins; Buena Vista; Pike's Peak, 7,000

to 8,000 feet.

T. confusum Duval. Bear Creek Canon; Evans Peak region, Oslar.

Paratenetus fuscus Lee. Pleasant Valley, Gillette; West Cliff.

Peatvdema excavatum Say. Rist Canon, May.

P. oregoxense Lee. Colorado, Snow.

P. americanum Lap. Durango, Bowditch.

HypophlcEus paraeeELUS Melsh. Veta Pass, 9,400 feet; Rist Cation;

Ouray.

Helops pernitens Lee. Colorado, Hayward.
H. rugicoeeis Lee. Grand Junction, Hayward.
H. convexueus Lee. Mountains southwest of Montrose; Canons near Fort

Collins; Dome Rock; Garland; Veta Pass. The last two records appear

under the name montanus Lee.

H. difficilis Horn. Cochetopa Pass; San Luis Valley; Trinidad; Buena

Vista; Dr. Horn reports it as occurring in the mountains of western

Colorado.

H. SPRETUS Horn. Colorado, Horn.

CISTELID^E.

Hymenorus pieosus Melsh. Horsefly Peak; Mountains southwest of Mont-
rose; Colorado Springs; Dome Rock.

H. NIGER Melsh. Mountains southwest of Montrose.

H. obscurus Say. La Junta, Bowditch; Colorado Springs.

CiSTEEA pinguis Lee. Colorado Springs; Ouray.

Isomira ouadristriaTa Coup. Colorado Springs.

MONOMMID.E.

HVPORHAGUS GIEENSIS Horn. La Junta, Bowditch.

MELANDRYID.E.

Tetratoma concoeor Lee. Veta Pass, 9,200 feet.

Xyeita E^EVIGATA Hellw. West Cliff, in doubt.

Scotochroa basaus Lee. Garland.

Serropaepus STRIATUS Hellw. Ouray.

Eustrophus TOMENTOSUS Say. Rist Cation.

E. arizonensis Horn. Durango, Bowditch.

Haeeomenus scapui,aris Melsh. Durango, Bowditch.
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H. scapuearis Lec. Little Willow Creek, Bowditch.

Canifa paeeipes Melsh. La Veta.

Lacconotus pinicoeus Horn. West Cliff; Veta Pass, 9,200 to 9,400 feet.

MYCTERUS CONCOeor Lec. Colorado Springs, June; Dolores.

PYTHIDJE.

LECONTia discicoeeis Lec. Dome Rock; Cochetopa Pass; Fort Collins and

vicinity; West Cliff.

PyTho peanus Oliv. Upper San Juan, Bowditch.

Priognathus monieicornis Rand. Toll road, above Ouray.

Salpingus virESCENS Lec. Leadville, rare. A species of this genus is re-

ported from Garland and Veta Pass, which Mr. Bowditch suggests may
be elongatus Mann.

03DEMERID.E.

Caeopus angustus Lec. Found at altitudes above 12,000 feet by Lieut.

Carpenter; I took a specimen at Georgetown, in debris along Clear

Creek, and it may well have been carried down by the current.

CopidiTa obscura Lec. Colorado Springs and Manitou, not rare; Buena
Vista; Ouray; Gunnison, on the train; Pueblo and Custer Counties,

Cockerell; Salida; Durango.

AsCEERA PUNCTICOEEIS Say. Colorado, Horn.

CEPHALOID.E.

Cephaeoon VERSICOEOR Casey. Colorado; I have an undetermined species

from Ouray.

MORDELLID^E.

Dicetdia e^ETuea Lec. Cave near Manitou, Packard.

PenTaria TRIFasciaTa Melsh. Montrose; Ouray; Fort Collins; Colorado

Springs; Palmer Lake; La Veta.

P. Fuscuea Lec. Upper San Juan; Durango; Big Narrows of Poudre; Dixon
Canon; Fort Collins; Livermore; Manitou; lower slopes of Pike's Peak.

Anaspis nigra Hald. Dome Rock; Garland; Veta Pass; Beaver Brook,

Bowditch; lower slopes of Pike's Peak.

A. atra Lec. Durango; Canon of Big Blue; Rico; San Luis Valley; Leaven-

worth Valley; West Cliff; Garland; Colorado Springs; Buena Vista;

lower slopes of Pike's Peak; Black Lake Creek, Summit County,

Cockerell; Denver; Beaver Creek.

A. Flavipennis Hald. Rist Canon, August.

A. rufa Say. Durango; Little Willow Creek; Montrose; Dolores; Ouray;

Veta Pass; La Veta; South Park; Dome Rock; Micawber Mine; Estes

Park; Little Beaver; Rocky Ford; Georgetown; Beaver Brook, Bow-
ditch; Pike's Peak, lower slopes; Colorado Springs; Breckenridge;

Leadville.

Mordeeea boreaeis Lec. Leadville.
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M. MEL^na Germ. South Fork of San Miguel; Canon of Big Blue; Little

Willow Creek; Beaver Brook, Bowditch; Micawber Mine; West Cliff.

M. SCUTEEEARIS Fab. Little Willow Creek; South Fork of San Miguel;

Dome Rock; Red Mountain Road; Garland; Georgetown; Micawber
Mine; lower slopes of Pike's Peak; Colorado Springs; Fort Collins;

North Park; Dolores; Montrose.

MordeeeisTEna arida Lee. Mouth of Canon of the Arkansas, Uhler.

M. comaTa Lee. Fort Collins; Horsetooth Gulch, June.

M. nigricans Melsh. Fort Collins, on Chenopodium and Helianthus.

M PUSTUI.ATA Melsh. Denver; Fort Collins; La Veta; Garland.

M. morula Lee. Dolores; Bellevue; Montrose; Garland; Veta Pass; West
Cliff; Mr. Baker writes that the larvae are common during the winter

in stems of Iva xanthi/olia, at Fort Collins.

M. unicoeor Lee. Dolores; Lamar; Golden; Fort Collins; Durango; La
Veta; Garland; Buena Vista; Colorado Springs; Denver.

M. marginalis Say. Colorado, Putnam, under the name divisa Lee.

M. FUSCATA Melsh. La Veta.

M. ^THIOPS Smith. La Junta, Bowditch; Fort Collins.

M. SUTUREEEA Hel. Colorado, Bull. Brooklyn Ent. Soc, VI, p. 5.

M. angusTa Lec. Colorado, Putnam; Veta Pass, 9,000 to 9,400 feet.

M. ^MUiyA Lec. West Cliff; Pueblo; Platte River; La Veta; Manitou;

Garland.

ANTHICID.E.

Eurygenius constrictuS Lec. Colorado.

SterEopaepus GUTTaTus Lec. Gunnison; Placerville; found by Lieut. Car-

penter at altitudes above 12,000 feet.

S. pruinosus Lec. Durango, Bowditch; I have an undetermined species

from Buena Vista.

Corphyra EEWisil Horn. Mountains southwest of Montrose; Horsefly

Peak; Canon of Big Blue; North Park; Fort Collins; Colorado Springs;

lower slopes of Pike's Peak; Buena Vista; West Cliff; Beaver Brook,

Bowditch; Ouray; Garland; La Veta; Veta Pass. The form variabilis

Horn, I have from Georgetown and Ouray.

C. abnormis Horn. Colorado, Horn.

C. puechra Lec. Colorado, Putnam.

C. COEEARis Say. Colorado, Horn.

C. EUGUBRis Say. Colorado.

Lappus STURMi Laf. Colorado, Horn, as Anthicus elegans Laf.

L. nitidueuS Lec. Colorado, Putnam; Pike's Peak, 7,000 to 8,000 feet.

L. animaTUS Casey. Colorado Springs, identity not quite certain.

Thicanus mimus Casey. Colorado Springs, June.

Vacusus Formicetorum Wasm. Garland.

V. SUSPECTUS Casey. Supposed by the describer to have come from Colo-

rado.

HemantuS rixaTor Casey. Colorado Springs, July.

Anthicus feavicans Lec. Salida; Colorado Springs.
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A. BIGUTTUEUS Lec. Fort Collins; Williams River Valley.

A. punctueaTUS Lec. Short Creek, Custer County, Cockerell; specimens

doubtfully referred here, but smaller than the Californian form, were

taken by Mr. Schwarz at Garland and La Vera.

A. CERVINUS Laf. Garland; the name is marked with doubt.

A. haldemanni Lec. West Cliff.

A. STELLATUS Casey. Colorado Springs, June.

A. EECONTEi Champ. Gunnison, Bowditch.

A. nanus Lec. Colorado, Horn.

A. UJTULENTUS Casey. Colorado Springs, June.

SapinTuS festinans Casey. Greeley.

Amblyderus granuearis Lec. Colorado, Snow.

Notoxus Taepa Laf. Colorado, Horn.

N. nuperus Horn. Buena Vista.

N. BIFASCIATUS Lec. Placerville; Durango; Fort Collins; Garland.

N. montanus Casey. Ouray; Colorado Springs.

N. anchora Hentz. Fort Collins; Little South; Greeley; Ula; West Cliff;

Dome Rock; Garland; La Veta; Alamosa; Veta Pass.

N. SERRATus Lec. Nathrop; Fort Garland; southern Colorado, Leconte, as

N. digitatus.

MELOID.E.

MEGETRA vittaTa Lec. Southern Colorado and northern New Mexico,

Leconte.

Meeoe CARbonaceus Lec. West Cliff, rather common on open prairie.

M. afer Bland. Colorado, Putnam.

M. STrigulosus Mann. Mt. Lincoln; Florissant; I have a specimen from

Breckenridge that seems to belong here.

M. e^Evis Leach. Berkeley; South Park region; Colorado Springs.

Nomaspis parvuea Hald. Colorado, Snow and Ulke; Trinidad, Gillette,

found on Astragalus in May.

Tricrania stansburii Hald. Montclair, May; West Cliff.

NemognaTha eurida Lec. Denver; Golden; Fort Collins; Colorado

Springs; Ute Pass; Canon City; Julesburg; Delta; Cimarron; Little

Willow Creek; Rocky Ford; Dome Rock.

N. apicaus Lec. Upper San Juan, Bowditch; Durango; Pueblo; southern

Colorado, Leconte.

N. LUTEA Lec. Chimney Gulch; Texas Creek; Colorado Springs; Fort Col-

lins; Delta; Big Narrows of Poudre.

N. bicoeor Lec. Durango; Pagosa Springs; Poncha Springs; Rocky Ford;

Fort Collins; Colorado Springs, common.
N. dichroa Lec. Denver, Packard.

N. paeeiaTa Lec. Upper San Juan, Bowditch.

N. piezata Fab. Colorado, Horn.

N. nigripennis Lec. Colorado, Snow.
N. NEmorensis Hentz. Atlantic to Colorado, Hamilton.

N. immacueata Say. Denver; Golden; Antonito; Stove Prairie; Fort Col-
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lins; Bijou; Canon City; Red Creek, Custer Count)'; Dome Rock; Colo-

rado Springs, July.

N. Sparsa Lee. Colorado Springs; Manitou; Golden; Fort Collins; Durango.

N. cribricollis Lee. Colorado, Bowditch.

GnaThium minimum Say. Rocky Ford; Pueblo; Denver; Golden; Canon

City.

Zonitis atripennis Say. Lamar; Antonito; Golden; Cafion City; Colorado

Springs; Pueblo.

Z. bilineaTA Say. Morrison, Bowditch; Pueblo; Cafion City; Colorado

Springs.

Macrobasis aebida Say. Julesburg; Fort Collins; Pueblo.

M. TORSA Lec. Upper San Juan, Bowditch.

M. unicoeor Kirby. Canons near Boulder; Fort Collins and vicinity;

Golden.

M. immacueaTa Say. Colorado, Horn; La Junta, Bowditch.

Pleuropompha costata Lec. Fort Collins, July.

EpicauTa FERRUGINEA Say. Durango; Denver; Canon City; Golden;

Colorado Springs; Clear Creek Cafion; Dome Rock; Engelmann's Canon;

Manitou; Ute Pass; Wales' Canon; Livermore; Stove Prairie; Fort

Collins.

E. SERICans Lec. Colorado, Putnam; Denver, Oslar.

E. pruinosa Lec. Alma; South Park; Stove Prairie; Rist Cafion; Leadville;

Pike's Peak, 9,000 to 10,000 feet; Mt. Lincoln; San Luis Valley.

E. CAEEOSA Lec. Rocky Ford, July.

E. pardaeis Lec. Southern Colorado, Packard.

E. macueata Say. La Junta; Julesburg; Delta; Trinidad; La Veta; Gar-

land; Veta Pass, 9,200 feet; Chimney Gulch; Golden; Fort Collins;

Little Beaver; Colorado Springs; Red Creek, Custer County, and Cot-

tonwood Springs, Pueblo County, Cockerell.

E. STUARTi Lec. Holly; Fort Collins; Montclair.

E. WHEELERi Ulke. Little Willow Creek, Bowditch.

E. CINEREA Forst. Arkansas Valley, Cassidy; Colorado Springs and lower

slopes of Pike's Peak; Boulder; The Rustic; Fort Collins; Rocky Ford;

Trinidad.

E EEVETTEi Casey. Colorado, Casey.

E. CORVina Lec. Colorado, Horn and Ulke.

E. pennsylvanica De Geer. Pueblo; Montclair; Fort Collins; Veta Pass;

Cusack Ranch; Arkansas Valley; Larimer County.

E. maura Lec. Southwestern Colorado, Strecker.

PyroTa myeabrina Chev. Denver; Pueblo; Rocky Ford; often common in

August.

P. TERMINATA Lec. Thirty miles west of Denver, Ulke.

P. engeemanni Lec. Chimney Gulch, May; Fort Collins, June; Bijou.

P. lineaTA Oliv. Pueblo, Bowditch; Denver, May, Oslar.

P. bieineata Horn. Colorado, Horn; Owl Canon to Manhattan, Gillette.

Cantharis nuttalei Say. West Cliff and vicinity; Manitou; northern

Colorado; Pinnacle; South Park; Mountains southwest of Montrose;

Gunnison.
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C. cyanipennis Say. Southwestern Colorado, Strecker.

C. viridana Lee. West Cliff; Gunnison; Rico; Mountains southwest of

Montrose; Ouray; Veta Pass, 9,400 feet; Georgetown; Little Beaver;

Fort Collins.

C. puberuea Lee. Durango, July, Oslar.

C. biguTTaTa Lee. Antonito; Trinidad; Canon City; Fort Collins; Colorado

Springs.

C. Fulvipennis Lee. Colorado, Horn.

C. SPH^EricoeeiS Say. Denver; West Cliff; South Park; Poncha Springs;

Alma; Upper San Juan; Little Willow Creek; The Rustic; Fort Collins;

Blackhawk; Garland; Colorado Springs.

C. COMpressicornis Horn. Leavenworth Valley; Alma; Denver; West
Cliff.

Caeospasta viridis Horn. Colorado, Horn.

RHIPIPHORID^E.

Rhipiphorus octomacueatus Gerst. Poncha Springs, July, Oslar.

R. pectinatus Fal. Colorado Springs, July.

Myodites popenoi Lee. Colorado, Leconte.

RHINOMACERIDyE.

Rhinomacer compTus Lee. Veta Pass, 9,200 to 9,400 feet.

RHYNCHITID^E.

AueETES CONGRUUS Walk. Veta Pass, 9,200 feet; Little Beaver; Leaven-

worth Valley, 10,000 to 11,000 feet; Upper San Juan; Rico.

RhynchiTES cyaneleus Lee. Colorado.

R. bicoeor Fab. Ouray, on wild roses; West Cliff, on Cnicus; Fort Col-

lins; North Park; Berkeley; Georgetown; La Veta; Dolores; South Fork

of San Miguel; Little Willow Creek; Canon of Big Blue; Colorado

Springs; Breckenridge; Leadville.

R. eximiuS Lee. Colorado Springs, one of the most abundant insects dur-

ing June, becoming scarcer during July.

R. iERATUS Say. Colorado Springs; Ouray; Bear Creek Cation, Evans'

Peak region, Oslar.

Deporaus Geastinus Lee. Mountains southwest of Montrose; Durango;

Cimarron; La Veta; Veta Pass, 9,000 feet; Ouray.

ATTELABID.E.

Atteeabus nigripes Lee. Montrose, Gillette.

A. genaeis Lee. Colorado Springs, one specimen.

BYRSOPID^E.

Thecesternus humeraeis Say. La Junta; Pueblo; Fort Collins; Canon

City; Colorado Springs; Denver.

V—3 14
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OTIORHYNCHID^.

Minyomerus innocuus Horn. Florissant and South Park, Bowditch.

Graphorhinus vadosus Say. Fort Collins and Denver, March to May.

Epicurus imbricaTUS Say. Denver; Dolores; Durango; Pagosa Springs.

CaeypTieeuS crypTops Horn. Spring Canon, May.
OphryasTES viTTATus Say. Northern Colorado; Holly; Pueblo; La Junta;

Berkeley; Canon City; Colorado Springs.

O. Tuberosus Lee. Holly; West 'Cliff; Wellsville, Fremont County, Cock-

erell.

O. EATIROSTRIS Lee. Colorado, Putnam.

O. SUECIrostris Say. La Junta; San Luis Valley; Trinidad; Boulder;

Greeley; Colorado Springs.

EupagoderES decipiens Lee. Colorado, Putnam.

AnameTis GRISEa Horn. Colorado, Bowditch.

Orimodema protracta Horn. Mountains southwest of Montrose; Horse-

fly Peak; Little Willow Creek; Veta Pass, 9,300 feet.

Mimetes setueosus Lee. Placerville, Bowditch.

DiamimuS SUBSERICEUS Horn. Salida; Berkeley; Garland.

Peritaxia rugicoeeis Horn. Cochetopa Pass; Canon of Big Blue; Little

Willow Creek; Rico Road; Rist Canon; Dome Rock; Leadville; West
Cliff; Garland; Veta Pass; this species does not seem to occur in abun-

dance, in spite of the numerous records.

P. hispida Horn. Garland, Bowditch; northern Colorado; Fort Collins.

Thricomigds LUTEUS Horn. Rico, Bowditch.

Thricoeepis inornaTa Horn. Dolores; South Fork of San Miguel;

Mountains southwest of Montrose; Placerville; Horsefly Peak; Little

Willow Creek; Pagosa Springs; Ouray; Garland; Veta Pass, 9,000 to

9,400 feet.

Aragnomus griseus Horn. Garland.

Rhypodes brevicoleis Horn. Garland.

PandeeeTejus hiearis Hbst. La Veta; Colorado Springs, on oak scrub.

CompsuS auricephaeus Say. Colorado, Horn.

Phacepholis Candida Horn. Colorado, Horn.

Scythropus n. sp. Mountains southwest of Montrose; Little Willow

Creek; Garland.

Evotus naso Lee. Colorado, Horn.

CURCULIONID.E.

SiTONES Tibialis Hbst. Colorado Springs; Fort Collins; Breckenridge;

North Park; West Cliff; a species, which may be this occurs in Marshall

Pass, and at Livermore and Cimarron. An undetermined species was

taken at Durango by Mr. Bowditch.

AcMiEGENius hyeobinus Lee. Veta Pass; Rico.

Trichaeophus didymus Lee. Breckenridge, one specimen.

T. AETERNATUS Say. Steamboat Springs; Bellevue; Marshall Pass; Ouray;

Argentine Road; Leavenworth Valley; Breckenridge; Leadville; Peak
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Eight, up to timber line and occasionally above; peaks above 12,000

feet, Carpenter. Found under logs, usually not common.
T. planirostris Lee. South Park, Bowditch; Veta Pass, 9,200 feet.

LEPidophoruS lineaTicollis Kirby. West Cliff. A species of this genus,

supposed to be new, is recorded from Veta Pass, 9,200 feet; Rico; and
Durango.

Apion erraTicum Smith. Colorado, Smith.

A. virile Fall. Greeley.

A. ROBUSTUM Smith. La Junta, Bowditch.

A. OCCIDENTALS Fall. Colorado Springs, June.

A. punctinasum Smith. Colorado, Smith.

A. ACROPHIEUM Fall. Buena Vista; Garland.

A. TENUIROSTrum Smith. Colorado, Fall.

A. modestum Smith. Colorado, Fall.

A. proclive Lee. Colorado, Smith.

A. walshii Smith. Colorado, Smith.

A. GRISEUM Smith. Colorado, Fall.

A. CENTRALE Fall. Colorado, Fall.

A. coloradense Fall. Colorado Springs, June.

A. oblitum Smith. Colorado Springs, June.

A. varicorne Smith. Colorado Springs, June, rather common.
A. venTricosum Lee. Colorado, Fall.

PhyTonomus compTus Say. Spring and Dixon Canons, June, on willows.

LEPYRUS GEMELLUS Kirby. Argentine Pass, Bowditch.

L. pinguis Casey. Colorado, (Rocky Mountains), Casey.

L. GEminatus Say. Dome Rock; Greeley; Garland; Berkeley; Fort Col-

lins; Dr. Horn reports L. colon Linn., from eastern Colorado. Dr.

Hamilton includes under the name palustris Scop., both of the follow-

ing:

—

L. colon Linn., Kirby and Leconte; L. geminatus Say and Casey.

LisTronotuS TESSELATUS Casey. Denver, Casey.

L. LATIUSCULUS Boh. Alamosa, in doubt.

Macrops SOLUTus Boh. Fort Collins; Alamosa; Colorado Springs.

M. INDISTINCTUS Dietz. Colorado Springs.

M. TEnEbrosus Dietz. Greeley.

M. monTanuS Dietz. Greeley.

M. longulus Dietz. Leadville; the identity is not quite certain.

M. ECHINATUS Dietz. Colorado, Dietz.

M. MYASELLUS Dietz. South Park, Dietz.

M. VITTATICOLLIS Kirby. West Cliff; Alamosa; Veta Pass, 9,400 feet.

PiSSODES COSTATUS Mann. Southwestern Colorado, Strecker; Veta Pass,

9,200 to 9,400 feet.

P. fasciatus Lee. Leadville; Breckenridge; above Ouray, 9,000 to 10,000

feet.

Lixus placidus Lec. Colorado, Casey.

L. musculus Say. La Veta.

L. parcus Lec. Fort Collins, May and June; Boulder.

L. CONCAVUS Say. Fort Collins, April; Berkeley, June.
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L. mixtus Lec. Colorado, Casey.

L. macer Lec. Colorado, Leconte; Fort Collins.

DiNOCLEUS angularis Lec. La Junta, Bowditch; northern Colorado, Gil-

lette; Canon City.

Stephaxoceeonus peumbeus Lec. Southern Colorado, Leconte; La
Junta, Bowditch.

S. CRISTATUS Lec. Florissant; Leadville.

Ceeonaspis lutueentus Lec. Southern Colorado, Leconte.

Ceeoxus colearis Lec. Colorado, Leconte; Fort Collins, June and

August; northern Colorado, February and March.

C. CANESCEXS Lec. La Junta, Bowditch; northern Colorado, March and

April; Golden; Fort Collins; Poncha Springs; Berkeley; Canon City.

C. carixicollis Lec. Colorado, Leconte.

C. TRiviTTATUS Say. Northern Colorado, March; Dixon Canon, February

and September.

C. sparsus Lec. Cochetopa Pass, Bowditch.

C. frontalis Lec. Northern Colorado, March; the form puberulus Lec,

comes from Fort Collins and Greeley.

C. quadrieinEATus Chev. West Cliff; reported from Colorado by Prof.

Snow.

C. kirbvi Case}-
. Southern Colorado, Leconte, as vittatus Kirby.

C. circumductus Casey. Fort Collins, March to May, also in September.

C. TEXANUS Lec. La Junta, Bowditch. Heretofore included in Ltxus, but

now placed in Cleonus by Maj. Casey.

Dorytomus mucidus Say. La Junta, Bowditch; Fort Collins; Golden; La
Veta.

D. eaTicoeeis Lec. Greeley, on cottonwoods; Denver; Cameron Pass.

D. ampeus Casey. Colorado, Casey.

D. hispidus Lec. Garland.

D. fieioeus Casey. Colorado.

D. nubeculinus Casey. Colorado, Casey.

D. luridus Mann. Garland; Lamar.

D. BREVICOEUS Lec. Denver, Packard.

D. SQUAMOSUS Lec. Garland; North Park.

Grypidius Equiseti Fab. Fort Collins; a specimen doubtfully referred to

this species was taken by Mr. Schwarz at Garland.

G. brunxirostris Fab. North Park; Garland; Veta Pass, 9,200 feet;

Leadville.

Erycus morio Mann. Leavenworth Valley, 10,000 to 11,000 feet; Lead-

ville.

E. puncticoelis Lec. Fort Collins, March, April and July.

Procas sp. Veta Pass, 9,400 feet.

Desmoris constrictus Say. Eastern Custer County, Cockerell; Colorado

Springs, common on Helianthus.

Smicronyx fuevus Lec. Eastern Custer County, Cockerell; Durango;

Colorado Springs, on Helianthus.

S. yestitus Lec. West Cliff; Fort Collins; La Veta.
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S. SPARSUS Casey. Colorado, Casey.

S. seriatus Lee. Gunnison; Durango, Bowditch.

S. CONGESTUS Casey. Colorado, Casey.

S. Tychoides Lee. La Veta; Durango; La Junta.

Phyleotrox nubiFER Lee. West Cliff, July; Leadville, abundant; Fort

Collins; Horsetooth Mountain; The Rustic; Cerro Summit; Veta Pass,

9,200 feet; Ouray.

Endaeus limatueus Gyll. Fort Collins. A species near cvratus Lee, was

taken at Alamosa and Garland by Mr. Schwarz.

E. ovaeis Lee. Alamosa and Garland.

LixEEEUS FiEiFORMis Lee. Alamosa.

Bagous caeifornicus Lee. Alamosa; a new species was taken at Garland.

PromecoTarsus fumaTUS Casey. The Rustic, August.

MagdaeiS cuneiformis Horn. Dome Rock.

M. EECONTEi Horn. Fort Collins; Dome Rock; West Cliff; Garland; Veta

Pass, 9,400 to 1 1,000 feet; Mountains southwest of Montrose; Little Wil-

low Creek.

M. iMBEEEis Lee. Leavenworth Valley, 10,000 to 11,000 feet.

M. ^Enescens Lee. Placerville, Bowditch.

M. gracilis Lee. Montrose, June.

M. GENTIEIS Lee. Little Willow Creek; Mountains southwest of Montrose;

Garland; Veta Pass, 9,000 to 11,000 feet.

M. hispoides Lee. Specimens belonging near this species are recorded

from Garland; Veta Pass, 9,000 to 11,000 feet; Rico; Horsefly Peak;

Mountains southwest of Montrose.

M. inconspicua Horn. Alamosa.

M. armicoleis Say. Described under the name alutacea Lee, from the

Leavenworth Valley; Mr. Bowditch has it from the Upper San Juan and

Canon of Big Blue. Several records exist referring to the occurrence of

new species of Magdalis in Colorado, but it does not seem worth while

to enter them here.

Tachypterus ouadrigibbus Say. South Fork of San Miguel; Montrose;

Fort Collins; Colorado Springs.

AnThonomus scuTEEEARis Lee. Fort Collins, on wild plums; Rocky

Ford.

A. rufipennis Lee. Garland.

A. sycophanta Walsh. Denver; Dolores; Fort Collins.

A. squamosus Lee. Fort Collins, larva on Grindelia squarrosa; Colorado

Springs; La Junta, Bowditch; Trinidad, Cockerell; Montclair; Dome
Rock; La Veta.

A. tectus Lee. Colorado, Dietz.

A. murinus Dietz. Colorado, Dietz.

A. jaCobinus Dietz. Colorado, Dietz.

A. canus Lee. West Cliff; Garland; Veta Pass, 9,200 feet. A closely allied

form occurs on the lower slopes of Pike's Peak.

A. nanus Lee. Dolores; Livermore; Bellevue; Fort Collins; Stove Prairie;

Golden.
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A. elongaTus Lec. Dolores; larva on Bigelovia, Baker.

Anthonomopsis mixtus Lec. Fort Collins; Colorado Springs.

Pseudanthonomus vaudus Dietz. Colorado, Dietz. I have a species of

this genus from Colorado Springs, where it was abundant on wild

cherry.

CHEivONYCHUS longipES Dietz. Colorado, Dietz.

Orchestes niger Horn. La Veta; Garland; Veta Pass, 9,200 feet.

O. parvicoeUS Lec. Colorado, Dietz.

O. CANUS Horn. Horsetooth Gulch; Rist Canon; San Juan.

O. rufipes Lec. Near Swift Creek, Custer County, above 8,000 feet,

Cockerell; Buena Vista; West Cliff; La Veta; Garland; Veta Pass, 9,200

feet.

O. subhirtus Horn. Durango, Bowditch.

Eixeschus ephippiatus Say. Alamosa; Garland; La Veta; Fort Collins.

Macrorhoptus hispidus Dietz. Greeley.

Proctorus decipiens Lec. La Veta; Garland.

Tychius lineeixus Lec. A variety of this species is reported by Packard

from Golden and Manitou.

T. tectus Lec. Garland; Montrose; canons near Boulder; Pleasant Valley;

Fort Collins; Buena Vista; often very abundant.

Nanophyes paleidultjs Grav. Alamosa, Schwarz.

L^mosaccus PLAGiATus Fab. Southern Colorado, Leconte.

ConoTrachelus affinis Boh. Rist Canon, May.

C. Nivosus Lec. Rist Canon; Trinidad; vicinity of Fort Collins in general.

C. LEUCOPHVEATUS Fah. Fort Collins, Cassidy; Colorado Springs; Chimney

Gulch.

Rhyssematus lineaTicolus Say. Fort Collins, on Asclepias speciosa.

Acali.ES basalis Lec. Colorado, Leconte; La Junta, Bowditch.

A. porosus Lec. Colorado Springs, abundant on cacti; La Junta; Trinidad;

what seems to be the same species was taken by Prof. Gillette in north-

ern Colorado in February.

A. clathraTus Lec. West Cliff, Cockerell.

Cnemogonds Epilobii Payk. Durango, Bowditch.

Acanthosceus curtus Say. West Cliff; La Veta.

A. acephalus Say. Colorado, Dietz; Fort Collins, on QLnothera biennis;

I have the variety tenebrosus Dietz, from Colorado Springs.

AuLEUTES ASPER Lec. Colorado, Dietz.

CcELiODES apicaus Dietz. Colorado, Dietz; Fort Collins, June and July.

CeuTORHYNCHUS RAP^ Gyll. Mr. Bowditch reports it from the mountains

southwest of Montrose. Dr. Dietz thinks that the specimens referred

to rapes in this country are really different and gives to them the name

affluentus.

C. SERICANS Lec. Alamosa; Garland; Veta Pass, 9,200 feet.

C. decipiens Lec. Garland; Veta Pass, 9,400 feet; Colorado Springs; Fort

Collins.

C. pusio Mann. Buena Vista; Leadville; North Park; Dolores; Mineral

Point Trail, above Ouray, 9,000 to 10,000 feet.
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C. PUSiEEUS Lee. Alamosa; Garland; Fort Collins; North Park; Dolores.

C. convexicoeeis Lee. Leadville.

C. SEPTENTRionauS Gyll. Fort Collins, May.

C. PUBERUEUS Lee. La Junta, Bowditch.

C. zimmermanni Gyll. Spring Canon; North Park.

PELENOMUS GracilipES Dietz. Garland, Diet/..

P. squamosus Lee. Garland. Possibly this may be the same as the pre-

ceding species.

Rhinoncus pyrrhopus Boh. Colorado, Leconte.

Tyloderma foveoeaTum Say. Northern Colorado, March.

T. ^Ereum Say. Dolores; Durango.

T. bariditjm Lee. Dolores, June.

Zasceus irroraTa Lee. Colorado, Leconte.

Piazurus CAEIFORNICUS Lee. Mountains southwest of Montrose, Bow-
ditch.

Copturus opercueaTus Say. Colorado, Putnam.

C. nanueus Lee. Garland.

C. ADSPERSUS Lee. Colorado Springs;Fort Collins; Palmer Lake; La Junta,

Bowditch; La Veta.

C. OBSCUREELUS Casey. Colorado, Casey.

Tachygonus cenTraeiS Lee. Raton Mountain, on Rhus aromaticum,

Leconte.

Baris striata Say. Southern Colorado, Leconte; La Veta.

B. umbieicata Lee. Denver, Casey.

B. hispiduea Casey. Colorado, Casey.

B. strenua Lee. La Junta, Bowditch; Fort Collins.

B. Tumescens Lee. Canon City.

B. soeuTa Casey. Colorado, Casey.

B. obeonguea Casey. Colorado, Casey.

B. Transversa Say. Golden; Manitou; La Junta; West Cliff.

B. aprica Casey. Colorado, Casey.

B. POROSICOEEIS Casey. Greeley, Casey. Differs from the type in having

a single series on the fifth interval.

B. inconspicua Casey. Colorado, Casey.

Pycnobaris fruinosa Lee. Colorado, Casey.

Onychobaris corrosa Casey. Colorado, Casey.

O. MIEEEPORA Casey. Colorado, Casey.

O. Subtonsa Lec. La Veta.

O. IEEEX Casey. Colorado, Casey.

Aueobaris ibis Lec. South Park, Snow.

Pseudobaris farcta Lec. Colorado, Leconte.

P. angusta Lec. Alamosa.

Trichobaris trinotata Say. La Junta, Bowditch.

T. texana Lec. Colorado, Casey; Fort Collins; Golden.

Rhoptobaris CANESCENS Lec. Colorado, Casey; La Junta, Bowditch.

OrThoris CROTChii Lec. Durango, Bowditch; Colorado Springs, com-
mon; vicinity of Fort Collins.
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Centrinus punctirostris Lee. Colorado, Casey.

C. salebrosus Casey. Colorado, Casey.

C. pueverueentuS Casey. Colorado, Casey.

Caeandrinus GRAndicoeeis Lee. Colorado Springs, a few specimens

taken about the roots of plants on the prairies and foothills; Dixon

Canon; West Cliff; Bellevue.

C. insignis Casey. Colorado, Casey.

C. obsoeetus Casey. Colorado, Casey.

Centrinogyna strigata Lee. Greeley.

Limnobaris confusa Boh. Colorado, Casey.

L. proeixa Lee. Greeley.

BarilepTon fameeicum Casey. New Windsor, September, Gillette; Fort

Collins; Greeley.

Baeaninus uniformis Lee. Durango, Bowditch; La Veta.

B. eongipes Casey. , Manitou, Casey.

B. monTicola Casey. Colorado Springs, on scrub oaks.

B. nasicus Say. Dome Rock; several state records are extant.

B. QUERCUS Horn. Colorado, Snow.

BRENTHID.E.

EupsaeiS MINUTA Drury. Colorado, Leconte.

CALANDRID.E.

Scyphophorus acupunctaTus Gyll. La Junta, Bowditch.

Cactophagus vaeidus Lee. West Cliff.

Rhodob.enus tredecimpunctatus 111. Lamar; Rocky Ford.

Sphenophorus simplex Lee. A specimen supposed to come from Colo-

rado is in the Agricultural College collection.

S. vomerinus Lee. La Junta, Bowditch; Prof. Snow reports a specimen of

the variety baridioides Lee.

S. ULKEi Horn. Alamosa; Garland; Durango; Fort Collins; Berkeley;

Chimney Gulch; Colorado Springs.

S. OCHREUS Lee. Rocky Ford.

S. varioeosus Lee. Colorado, Horn.

Trichischius crenatus Lee. Colorado, Leconte and Horn.

COSSONUS PEA.TAEEA Say. La Junta, Bowditch; North Park.

C. subareatus Boh. Durango; Upper San Juan.

Stenosceus brevis Boh. Rist Canon.

SCOLYTIDJE.

This family is in very chaotic state at present, and seems to have been but

little understood by cataloguers. The records that follow are those pub-

lished in the papers referred to in the earlier pages of this work, and the

authority for each can be readily determined by consulting the list of local-

ities; the few exceptions are properly noted. Prof. A. D. Hopkins has been

at work on the Scolytidse for several years, and has kindly sent a list of
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many forms from Colorado. Most of these are manuscript names however,

and as he does not wish them used in anticipation of the descriptions they
are not available for our purpose.

Gnathotrichus maTERIarius Fitch. Mr. Bowditch has a specimen from
H. K. Morrison, with the label Colorado, that he refers to this species.

Prof. Hopkins will describe a new form from Ouray.

G. RETUSUS Lec. Dome Rock, Snow; Veta Pass.

PiTyophThorus cariniceps Lec. This is reported by Dr. Leconte as oc-

curring at Veta Pass among the Schwarz collections.

P. Fossifrons Lec. Garland; Veta Pass, 9,000 feet.

P. nitidueus Mann. Garland; Veta Pass, 9,000 to 9,400 feet.

P. DELETUS Lec. Garland; Veta Pass, 9,000 to 9,400 feet.

PiTYOGENES Carinueatus Lec. Colorado, Hopkins in litt.

XyeoTERUS uneaTus Oliv. Colorado, Putnam; Garland.

Cryphaeus mucronatus Lec. Veta Pass, 9,300 feet.

Dryoccetes sepTEntrionis Mann. Colorado, Ulke, as Xyleborus.

D. affaber Mann. Gray's Peak, 11,200 feet, Packard; Leavenworth Val-

ley, 10,000 to ir,000 feet.

Tomicus integer Eich. Veta Pass and Rico, as T. plastographus. Speci-

mens were taken at Boulder, (Hopkins) and Buena Vista, (Wickham),
the determinations being due to Prof. Hopkins in these last two cases.

T. rectus Lec. Veta Pass; Leavenworth Valley; Rico, Bowditch.

T. pini Say. Southern Pueblo County, Cockerell; Gray's Peak, Packard;

Dome Rock.

T. c.EEATus Eich. Veta Pass.

T. hddsonicuS Lec. Leavenworth Valley, 10,000 to 11,000 feet.

T. interrupTus Mann. Leavenworth Valley, 10,000 to 11,000 feet.

T. Tridens Mann. Boulder, Hopkins, in bark of Engelmann's spruce;

Leadville and the Argentine Pass Road, Wickham; all of the identifica-

tions are by Prof. Hopkins.

T. eatidens Lec. Veta Pass.

T. oregoni Eich. Boulder, Hopkins, common in bark of Engelmann's
spruce; Leadville; Colorado Springs; Leavenworth Valley; Peak Eight,

above timber line. All of the identifications are from Prof. Hopkins.

Scoeytus unispinosus Lec. Veta Pass, 9,200 feet.

Poeygraphus rufipennis Kirby. Gray's Peak, Packard.

PhecEOTribus puberueus Lec. Veta Pass, 9,400 feet.

HyeesinuS SERICEUS Mann. Garland.

H. nebueosus Lec. Colorado Springs, Wickham; name from Hopkins.

PhecEosinuS SERRATUS Lec. This " or a new species" is reported from
Garland.

Dendroctonus terebrans Oliv. Red Creek, Custer County, Cockerell;

West Cliff; Rio Grande, Ulke; Colorado Springs; Ouray. The variety

valens Lec, is reported from Garland.

D. rufipennis Kirby. Colorado, Dietz; Leavenworth Valley; Leadville;

Rico; Blackhawk and Manitou, Packard; peaks above 12,000 feet, Car-

penter.

V-3 15
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D. similis Lec. Garland; Leavenworth Valley.

D. piceaperda Hopk. Boulder, Hopkins, in bark of Engelmann's spruce;

Leadville; Silver Plume; Argentine Road. The specimens were all

named by Prof. Hopkins and belong to a new variety or subspecies

which will be characterized by him in due time. There is little doubt

that some of the older records for Colorado Dendroctoni belong really

to this species, which has been confounded with D. rufipennis.

D. simplex Lec. Colorado, Dietz.

D. approximate Dietz. Colorado, Dietz.

Hylastes macer Lec. Colorado, Snow.

H. longus Lec. Leadville; West Cliff; Garland; Veta Pass.

H. porosus Lec. Boulder, Hopkins, in bark of pine; Rico, in doubt.

H. gracilis Lec. Colorado, Putnam.

Hylurgops rugipennis Mann. Veta Pass, 9,400 feet; Leadville.

ANTHRIBID^E.

GonoTropis gibbosus Lec. West Cliff.

Eurymycter fasciatus Oliv. Northern Colorado, May, Gillette.

Aelandrus bifasciaTUS Lec. Garland; Ouray; Horsefly Peak; Rico.

Brachytarsus alternates Say. La Veta; Colorado Springs.

B. griseus Lec. South Park, Snow, common on Actinella richardsonii;

Buena Vista.

ADDENDA.

After the first part of this catalogue had been printed, a " Revision of the

Cicindelidse of Boreal America" by Mr. Chas. W. Leng, appeared in the

Transactions of the American Entomological Society. The following

records should be added to those which I have already given for that

family.

Cicindeea oslari Leng. Bronze specimens from King Solomon's Peak,

Needle Mountains, San Juan Range, 9,500 feet, July and August; green

specimens from southwest slope of Mount Wilson, San Miguel Range,

12,000 feet, July. Both lots were collected by E. J. Oslar. This form

will rank as a not very pronounced race or variety of C. longilabris.

C. bowditchi Leng. Vicinity of Durango, July and August, Bowditch.

C. UXICOLOR Dej. Colorado.

C. obuquaTa Dej. Mr. Leng revives this name for the broadly marked
forms of C. vulgaris; I have a specimen from Buena Vista.



DESCRIPTIONS OF AMERICAN UREDINE^, IV.

BY J. C. ARTHUR AND E. W. D. HOWAY.

The following descriptions apply to American plant-rusts

inhabiting species of Graminece. belonging to the sections

AgrostidecR and Chloridecc, with their accompanying aecidia

so far as known. Of the sixteen species included in this

paper, only one, however, has had its full cycle of develop-

ment traced. That one is the very conspicuous rust on the

leaves of cord grass, which produces aecidia on ash trees,

and in the latter stage also occasionally attracts much atten-

tion.

The present article, like the three preceding ones, is based

upon the material in the authors' Ufedinem Exsiccatce et

/cones, each article corresponding to a fascicle. The first

article was published in this journal (3:44-57) March, 1895,

the second (4:377-402) December, 1898, and the third

(5:171-193) May, 1901.

The illustrations, which are the same for the Descriptions

and the Exsiccatce, are from camera-lucida drawings made
directly from the material of the distribution. The figures

and the packets have the same numbering, Arabic numbers
being used to designate species, and letters to indicate the

collections under each species.

The numerals O, I, II, III, X, are used to designate the

spermogonial, aecidial, uredo, teleutosporic, and amphisporic

stages of the rust. When placed in capital type the material

employed for study and distribution showed well developed

sori, when in lower case type, thus, o, i, ii, iii, x, the particular

stage so indicated was in comparatively small amount or

inferior development.
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The nomenclature of the hosts is that used in the first

edition of Britton's Manual, so far as there represented.

The first article of this series contained descriptions of

species numbered from one to seventeen, the second article

contained numbers eighteen to thirty-four, the third thirty-

five to forty-four, and the present article contains numbers

forty-five to sixty.

45. Uromyces aristida E. & E. (1887. Jour. Myc.

3:56.)

45a. On Aristida basiramea Engelm., Ill, Long Pine, Neb., Bates.

456. On Aristida oligantha Michx., Ill, Denton, Texas, Long.

OriG. Descr. "III. Sori linear, 1-2 millim. long, naked (when mature),

dark ferruginous-brown; spores loosely compacted in the sori, elliptical

or obovate, 25-35 X 18-22//, smooth, yellowish-brown, on long (80-

100/i), stout but deciduous pedicels, epispore not distinctly thickened

above.

II. Uredospores nearly globose, 24-27^ in diameter, wall

rather thin, golden yellow, minutely verrucose.

III. Teleutosori epiphyllous, oblong to linear, intercostal,

early naked, dark ferruginous brown; teleutospores broadly

oblong or obovate, to nearly globose, 18-26 by 28-38/*, side

walls rather thick, apex considerably thickened, pedicel stout,

tinted, once to twice and a half the length of the spore.

EXSIC:

Carleton, Ured. Amer., 26.

Shear, Ell. & Ev., Fungi Columb. Cont., 1469.

We have not been so fortunate as to secure satisfactory

uredosporic material for distribution or study. The emended

description for the second stage was drawn from the few

spores associated with the teleutospores, and is necessarily

imperfect.

The original description of the teleutospores does not

accord exactly with the appearance of the spores in the

several collections we have examined (we have not seen the

type), more particularly regarding the thickness of the apex,
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and yet there is little reason for supposing there is more than

one species represented.

46. Puccinia aristidicola Henn. (1896. Hedw. 35:243.)

46a. On Aristida fasciculata Torr. {A. dispersa Triii. & Rupr.), III.

Torreon, Mex., Holway.

\<ab. On Aristida fasciculata Torr. III. Chapala, Mex., Holway.

OriG. DESCR. " Soris foliicolis oblongis vel striiformibus, atris epiderrnide

rupta cinctis; uredosporis subglobosis vel late ellipsoideis, brunneis,

levibus, 24-30 X 22-25,", episporio 4.6// crasso, levi; teleutosporis inter-

mixtis late ellipsoideis, oblongis vel subclavatis, atrobrunneis vel casta-

neis, utrinque rotundatis apice incrassatis, medio leniter constrictis,

28-40 X 18-28/i, episporio atrocastaneo, levi, 4-6/z crasso, pedicello

usque ad 120/i longo, 6-8/i crasso, subhyalino apice brunneolo."

II. Uredospores globose or broadly elliptical, 22-30 by

26-32/4, wall pale-yellow, thick, 4/* or more, finely verrucose,

pores 4, equatorial.

III. Teleutosori epiphyllous, between the veins, oblong to

elongated linear, prominent, very dark-brown; teleutospores

oblong or elliptical, rounded at both ends, 22-30 by 30-40//,

slightly or not constricted at the septum, side walls thick, up

to 6fi, apex somewhat thicker, pedicel thick, firm, slightly

tinted, long, once to thrice the length of the spore.

The type of this species was collected in Argentine in

1881, upon an undetermined Aristida. It appears to differ

materially from Puc. aristida Tracy, coming from Africa.

One of the numbers of this distribution has been mistaken

for Puc. subnitcns Diet. (Bot. Gaz. 24: 28), a species having

a close resemblance in both gross and microscopic appear-

ance. The uredospores, however, show marked differences,

especially in the number and arrangement of the germ-pores.

A collection upon Aristida gracilis Ell., made in Nebraska

by Rev. J. M. Bates agrees well with the two numbers of

this distribution, except that both uredo and teleutospores are

smaller and thinner walled, in which respects it seems to be

intermediate between this species and P. aristidce.
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47. Uromyces epicampus Diet. & Hohv. (1897. Bot.

Gaz. 24: 23).

47a. On Epicampes macroura Benth. III. Near City of Mexico, Mex.,

Hoiway.

Orig. Descr: " Sori epiphyllous, between the veins, linear, naked: uredo-

sori yellowish-brown; spores mostly round, 28-32//; epispore thickly set

with short spines; germ-pores numerous, scattered over the whole sur-

face: teleutosori black-brown; spores round or ovate, rarely conical at

apex, 26-35 by 20-26//, chestnut-brown, epispore rather thin, apex

darker and strongly thickened (5-7//), pedicel firm, up to 100// long."

The specimens of this distribution are part of the type

collection.

48. Uromyces minimus Davis. (1894. Bot. Gaz. 19:415.)

48a. On Muhlenbergia sylvatica Torr., Ill, Somers, Wis., Davis.

Orig. Descr. " Hypophyllous. Uredosori light brown, teleutosori

black, oblong or linear, soon naked. Uredospores globose or oval, light

brown, echinulate, 12-19// i° diameter, usually 14-16. Teleutospores

brown, smooth, spheroidal, oval or oblong, 14-22 X 12-19//, usually

17-20 X 15-17,", apex rounded, conical or occasionally truncate, very

strongly thickened, the apical thickening constituting nearly half the

length of the spore; pedicels moderately stout, tinted, once to twice the

length of the spore. Colorless clavate paraphyses present."

II. Uredosori hypophyllous, light brown; uredospores

globose or nearly so, 12-20/x in diameter, average about i8n,

wall rather thin, yellowish-brown, strongly and densely

echinulate, pores about 4, scattered.

III. Teleutosori hypophyllous, dark brown, linear-oblong;

teleutospores spheroidal, oval or oblong, 12-20 by 14-22/u,,

apex rounded or obtuse, very strongly thickened, even to half

the length of the spore, base rounded or somewhat narrowed,

pedicel moderately stout, firm, tinted, about once the length

of the spore.

EXSIC :

Ellis & Everhart, N. Am. Fungi, 3240.

Until recently this species has been known from only the

type locality at Somers, in Kenosha Co., Wis. It was first

observed in October, 1893; and in June, 1894, an undescribed
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species of ^Ecidium was found in the type locality, abundantly

covering Mesadenia ren /formis (Muhl.) Raf. [Cacalia reni-

formis Muhl.), which the discoverer and describer (1. c.) sug-

gested might be a part of the same species. In a communi-

cation dated Dec. 7, 1901, Dr. Davis says of the species:

"I know of but one station for it. The land on which that is

situated has been enclosed and used for grazing, and for the

last two or three years I have not found the rust. Coinci-

dently the aecidium on Cacalia reniformis disappeared, al-

though grazing has seemed to disturb the Cacalia very little.

From 1894 to 1897 all three forms were abundant, but over a

very limited area." There appears to be great probability

that we have in hand the aecidiostage of this species, but so

far no cultures have been made.

In July, 1900, the species was collected by Mr. Wm. C.

Cusick at Wallowa Valley, Oregon, on Muhlenbergia race-

mosa (Michx.) B. S. P. and on M. comata Benth. No infor-

mation about the collection has been received, other than

what the specimens furnished, which appear to be entirely

typical.

The species is quite distinct from the Uromyces found upon

Muhlenbergia in Mexico, which has been referred to Urom.

Peckianus Farl. (Bot. Gaz. 24:23). The latter has much

larger uredospores with equatorial pores. The spores of

Uredo muhlenbergice Diet, are also larger, and have equa-

torial pores.

49. Puccinia dochmia Berk. & Curt. (1858. Proc. Am.

Acad. Sci. 4: 126.)

49a. On Muhlenbergia ciliata Trin., Ill, Chapala, Mex., Holway.

496. On Perieilema crinitum Presl., Ill, Chapala, Mex., Holway.

OriG. DESCR. "131. P. dochmia, Berk. & Curt. : soris oblongis; sporis

brevibus obtusissimis fuscis; pedunculo hyalino laterali. On leaves of

grasses, Nicaragua."

SYN:

1891. Puccinia windsorice australis Anders. Jour. Myc.

6:123.
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1898. Dicaoma dochmia Kuntze. Rev. Gen. PI. 3:468.

O, I. Spermogonia and ascidia unknown.

II, III. Sori hypophyllous or sparingly amphigenous,

small, oblong or linear-oblong, soon naked, ruptured epider-

mis inconspicuous. II. Uredosori brownish-yellow; uredo-

spores globose or nearly so, 16-24/u in diameter, wall thin,

brownish-yellow, minutely tuberculate or barely echinulate,

pores indistinct, scattered. III. Teleutosori chocolate-

brown; teleutospores globoid or somewhat longer than broad,

dark brown, average diameter of 26/x, ranging 24-28 by 25-

35/x, not constricted, septum more or less oblique, walls rather

thick, somewhat thicker opposite the insertion of the pedicel,

which is hyaline and almost colorless, slender, delicate, one to

three times the length of the spore.

Although the name of this species has been much used, the

species itself is little known. So far as we know no specimen

has appeared in any published exsiccati.

The type collection was made by Charles Wright in Nica-

ragua while on the North Pacific Exploring Expedition. The
type is in the Royal Kew Herbarium, London, and a part in

the National Herbarium at Washington;

both specimens are small and fragmen-

tary. The host is unnamed, "leaves of

grasses" so the record reads; and after

an extended comparison of the Wash-

ington specimen with Mexican and Cen-

tral American grasses in the National

Herbarium nothing more definite was

ascertained than that it probably is

From
CI
typ

A
e kneeled £ n\£- some species of Muhlenbergia or Pi-

ragua, now in the Royal Kew - 7 t, • 11 j . 1 1

Herbarium. ci/ciua. It is usually assumed to belong

to the former genus, possibly because that is more generally

known.

We have examined both the Kew and Washington type

material, and it agrees closely in all essential respects with

the material of the present distribution. There is also in the
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National Herbarium a scanty specimen of the same rust on

an undetermined species of Muhlenbergia, but which Prof. F.

L. Scribner has kindly examined for us and considers to be

M. exilis, collected by E. Palmer in Mexico in 1886, and also

an ample specimen on Muhlenbergia tenella collected by C.

G. Pringle in Mexico in 1890.

This species does not appear to have been collected north

of Mexico. The name has often been applied, however, to

the species following, which it somewhat resembles.

50. PUCCINIA MUHLENBERGIA sfl. 710V.

50a. On Muhlenbergia diffusa Willd., II. iii, Lafayette, Ind., Miss
Snyder.

50b. On Muhlenbergia mexicana (L.) Trin., Ill, Decorah, Iowa, Hol-

way.

$qc. On Muhlenbergia mexicana (L. ) Trin., Ill, Rockport, Kans.,

Bartholomew.

5od. On Muhlenbergia racemosa (Michx.) B. S. P. (M. glomerata

Trin.), Ill, O'Neill, Neb., Bates.

$oe. On Muhlenbergia racemosa (Michx.) B. S. P., Ill, Phillips Co.,

Kans., Bartholomew.

SYN:

1885. Puccinia zvindsorixe Burrill non Schw., Bull. 111.

Lab. Nat. Hist. 2: 197.

O. I. Spermogonia and secidia unknown.

II. III. Sori hypophyllous or sparingly amphigenous,

prominent, oblong or linear-oblong, soon naked, ruptured

epidermis inconspicuous. II. Uredosori light brown, pul-

verulent; uredospores globose or globose-elliptical, 22-30/A in

diameter, wall thin, yellowish brown, closely and distinctly

echinulate, pores about 5, scattered. III. Teleutosori choco-

late-brown; teleutospores obovate or oblong-obovate, dark

brown, 19-27 by 30-40//., not constricted at the septum, nar-

rowed somewhat toward the base, side walls rather thin, apex-

rounded and somewhat thickened, pedicel hyaline, tinted,

stout, firm, about the length of the spore.

V—3 16
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EXSIC :

Ellis & Everhart, N. Am. Fungi, 1854, 2886.

Shear, Ellis &Everhart's Fungi Colunibiani, 1467.

Sydow, Uredineen, 1068, 1173.

Rabenhorst-Pazschke, Fungi Europ. et extraeurop., 4220.

Griffiths, West Am. Fungi, 296.

This species is rather common throughout the United

States east of the Rocky mountains. It has heretofore pass-

ed indifferently under the names of Puc. Windsorice and Puc.

dochmia. The former name belongs to a wholly different

species inhabiting Tricuspis [Triodid). The error was in-

troduced by Burrill in his Parasitic Fungi of Illinois, and has

been followed by De Toni in Saccardo's Sylloge fungorum

(7:664), Farlow and Seymour, Host Index of Fungi, page

152, and by many others. It is readily separated from the

true P. windsorice, from P. emaculata and many other gra-

mineous species by its small and delicate uredospores.

There is, however, much resemblance between this species

and P. dochmia, both macroscopically and microscopically.

The most pronounced differences are the larger and more

echinulate uredospores, and the larger and differently shaped

teleutospores. Oblique septa in Puc. muhlenbcrgice are not

common, while in Puc. dochmia they are the rule.

The uredosporic pores of this species are not readily count-

ed. They are usually without order, but occasionally four

are placed in the equatorial zone and one at the apex.

The Uredo muhlenbcrgice Diet., found in Alabama, is

wholly distinct, having much larger spores and equatorial

pores. It is an isolated form more likely to belong to the

genus Uromyces, than to Puccinia.

51. Puccinia amphigena Diet. (1895. Hedw. 34:291.)

51a. On Calamovilfa longifolia (Hook.) Hack. ( Calamagrostis longi-

folia 77<?0£.), Ill, Chicago, 111., Arthur.

51b. On Calamovilfa longifolia (Hook.) Hack., Ill, Chicago, 111.,

Arthur.

5ir. On Calamovilfa longifolia (Hook.) Hack., Ill, Bassett, Neb.,

Bates.
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Orig. Descr. " Uredolager klein, rostbraun, keine Paraphysen enthaltend.

Uredosporen kugelig, ca. 21^ in Durchmesser oder eiformig, 21-25^

lang, 19-24/* breit, blassbraun, stachelig. Teleutosporenlager auf beiden

Seiten der Blatter und an den Blattscheiden, in Form von kurzen oder

langeren Strichen, polsterfdrmig, fest, scbwarz. Teleutosporen von

verschiedener Gestalt, kurz keulenforrnig bis lang spindelformig, an

der Basis in den Stiel verschmalert, an der Spitze abgerundet, abge-

stutzt oder, in der Mitte zugespitzt, wenig eingeschniirt 33-60/* lang,

13-22/* breit. Membran glatt, intensiv gelbbraun, am Scheitel massig

oder stark verdickt. Stiel etwas kiirzer oder langer als die Spore,

gebraunt, fest.

SYN:

1898. Dicceoma amphigenum Kuntze. Rev. Gen. PL

3:467-

O. I. Spermogonia and aecidia unknown.

II. Uredosori amphigenous, small, brownish-yellow, ob-

long to linear, ruptured epidermis noticeable, paraphyses

none; uredospores globose, about 24/u, in diameter, or ovoid,

19-24 by 21-28//., wall rather thin, golden brown, echinulate

with low, blunt points, pores 6-8, scattered.

III. Teleutosori amphigenous, oblong to linear, promi-

nent, ruptured epidermis conspicuous, nearly black; teleuto-

spores cuneate to obovate-oblong, 18-26 by 35-56^, very

little constricted at the septum, apex rounded, obtuse or

acutish, much thickened, lower cell longer than the upper

and narrowed into the pedicel, which is stout, firm, golden

yellow, and the length of the spore or shorter.

EXSIC

:

Sydow, Uredineen, 910.

This species extends from Michigan and Illinois to Kansas

and Montana. It is especially variable in the size of the

spores, a fact noted by Dietel in drawing up the original de-

scription. A specimen collected by F. W. Anderson in Mon-
tana, Sept., 1888, has teleutospores that are 22-33 by 41-67^
(according to measurements by E. M. Fisher), and the ure-

dospores average about 27/n in diameter. On the other hand

a specimen secured from a phanerogamic collection made by

L. H. Bailey at South Haven, Mich., Sept., 7, 1882, possesses
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teleutospores measuring 16-20 by 30-48/1, and the uredo-

spores average about 20/a in diameter. The gross appear-

ance of the fungus does not vary much, and the microscopic

appearance, except for size, is also quite uniform.

The material of number 51^ of the accompanying distribu-

tion is part of the same collection as that distributed by Sydow
in his Uredineen No. 910, and both are of the type collection.

An error occurs on the label of the Sydow exsiccatas: the

host is given as Calamagrostis Canadensis, but is in reality

Calamovilfa longifolia, as any one may convince himself by

examining the fragments of inflorescence that accompany the

specimens. Number 51$ is also a collection from the type

locality.

The species resembles Puc. -poculiformis in its teleutospores,

but is easily distinguished by the uredospores, both by their

form and the number and arrangement of their pores.

52. Uromyces acuminatus Artk. (1883, May. Bull. Minn.

Acad. Sci. 2: 35.)

52a. On Spartina cynosuroid.es (L.) Willd., II. iii, Spirit Lake, Iowa,

Arthur.

52b. On Spartina cynosuroides (L.) Willd., Ill, Decorah, Iowa, Hohvay.

52c. On Spartina cynosuroides (L.) Willd., Ill, Spirit Lake, Iowa,

Arthur.

52J. On Spartina cynosuroides (L.) Willd., Ill, Fargo, N. D., Bolley.

Orig. Descr. "I. Unknown. II and III. Sori linear, narrow, elongated,

on the under surface of the leaves, plane or slightly convex, sunken,

soon naked; encircling epidermis somewhat conspicuous. II. Ure-

dosori yellowish, inconspicuous; uredospores large, round or elliptical,

finely and plentifully echinulate, brownish yellow, 22 to 30/z broad by
26 to 35« long. III. Teleutosporesori brownish-black; teleutospores

oblong-club-shape and oblong-lanceolate to obovate, smooth, golden-

brown, darker at the apex, 15 to 22// broad by 25 to 42/x long; wall thin;

apex much thickened, 8 to 12/i thick, more or less obliquely acuminate,

or rarely only apiculate, sometimes with two pointed terminations, one

longer than the other, very rarely obtuse or rounded, base narrowed or

only acute; pedicel of uniform thickness, as long as the spore, or shorter,

very rarely longer, colored."
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SYN:

1883, July. Uromyces sfiartince Farl. Proc. Amer. Acad.

Sci. 18:77.

O, I. Spermogonia and aecidia unknown.

II, III. Sori epiphyllous, between the nerves, linear, soon

naked, ruptured epidermis conspicuous. II. Uredosori yel-

lowish, inconspicuous; uredospores globose or broadly ellip-

tical, large, 22-35/u, in diameter, average 30//, wall golden

yellow, thick while immature, becoming thin, echinulate with

low stout points, pores 5 to 8, scattered. III. Teleutosori

blackish-brown, sunken between the nerves or protruding;

teleutospores dark brown, obovate or oblong-clavate, 15-22

by 25-40//,, apex darker, acuminate or obtuse, or with two or

more projections, much thickened, 8-1 2/x, base narrowed,

pedicel colored, firm, once to thrice length of the spore, often

shorter.

EXSIC:

Rabenhorst-Winter, Fungi Europaei, 3623.

Sydow, Ured., 251.

Ellis, N. Amer. Fungi, 239, 1443.

Seymour and Earle, Econ. Fungi, 67, 68, 546.

This species is very abundant in the upper Mississippi val-

ley, but is also found throughout the northern United States

and Canada. It is unusually variable in both sori and spores,

and until recently (see Bot. Gaz. 34:3) has been separated

into two species, the larger form, well represented by the ac-

companying 52^, being called Urom. spartincs, and best

shown in sea coast collections. The differences, however,

appear to be of an ecological character, and scarcely worthy

of taxonomic recognition.

53. Puccinia seymouriana Arth. (1902. Bot. Gaz. 34 : 1 1.)

53a. On Spartina cynosuroides (X.) Willd., ii. Ill, Racine, Wis., Davis.

536. On Spartina cynosuroides (L.) Willd., Ill, Racine, Wis., Davis.

Orig. Descr. " Sori epiphyllous, intercostal, prominent, oblong, ruptured

epidermis inconspicuous. II. Uredospores globose, or broadly ellip-
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tical, 26-39 by 30-45", contents orange when fresh, becoming faintly

yellow when old, at first globose, afterward angular and shrunken, wall

colorless, thickened above, sometimes to more than half the diameter of

the spore, prominently tuberculate, pores obscure. III. Teleutosori

pulvinate, chocolate brown; teleutospores elliptical or oblong, 20-26 by

37-52//, slightly constricted at the septum, apex obtuse, thickened;

pedicel firm, slender, tinted, once to thrice the length of the spore."

EXSIC.

Ellis and Everhart, N. Am. Fungi, 1474.

Seymour and Earle, Econ. Fungi, 69.

Rabenhorst-Winter-Pazschke, Fungi Europaei, 4026.

This species is not so common as the following one, and

does not have so wide a distribution. It is at present known
from Massachusetts, Wisconsin, Illinois, Iowa, North Dakota

and Ontario. Until recently (see Bot. Gaz. 34:12) it has

been confounded with the following species, from which it can

be readily distinguished by the position of the teleutosori on

the upper (rough) side of the leaf, and by the unique uredo-

spores. Number 53^ of the accompanying distribution is part

of the type collection.

There is reason to believe, especially from the similarity of

spore structure, that the aecidial stage of this species inhabits

Cefihalanthus (sEcidium cephalanthi Seym.), but no cultures

have yet been successfully carried out.

In Ellis and Everhart's exsiccati No. 1474 the host is er-

roneously stated to be Phragmites communis; it has not yet

been observed upon any other host than Sflartina cynosur-

o/dcs.

54. PUCCINIA FRAXINATA (/,£.) Artk. (19O2. Bot. Gaz.

34:6.)

54a. On Fraxinus lanceolata Borck. (F. viridis Michx. f. ) O, I.

Rockport, Kas., Bartholomew.

546. On Fraxinus lanceolata Borck. I. Spirit Lake, Iowa, Arthur.

54r. On Fraxinus lanceolata Borck., I. South Hero, Vt., Jones.

54^. On Fraxinus pennsylvanica Marsh., (F. pubescens Lam.) O, I.

Long Pine, Neb., Bates.

54^. On Fraxinus pennsylvanica Marsh., I, South Hero, Vt., Jones.

54/". On Spartina cynosuroides (L. ) Willd., II, South Hero, Vt., Jones.
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54£\ On Spartina cynosuroides (L. ) Willd., II, Hi., Ames, Iowa, Hume.
54A. On Spartina cynosuroides (L.) Willd. ii, III., Palco, Kas., Barthol-

omew.
542'. On Spartina cynosuroides (L.) Willd., Ill, Rooks county, Kas.,

Bartholomew.

54/'. On Spartina cynosuroides (L.) Willd., Ill, Decorah, Iowa, Holway.

54/£. On Spartina cynosuroides (L.) Willd., Ill, Ames, Iowa, Hume.

Orig. Descr. "430. 1. Fraxini Sz. A peridiis in conum badium depres-

sum elevatis, demum in lacinias latas fissis. Maculas badias rotundas

in foliis subtus prominulas, supra planas, margine fusco cinctas efficit."

Schweinitz in Schri/t. d. nat. Ges. zu Leipzig 1 : 66.

Second Descr. "Uredo peridermiospora, n. s. On Spartina glabra,

Ocean Springs, Miss., Tracy, September, 1S89. Epiphyllous, sori lin-

ear, near the base of the leaf, long covered by the remains of the rup-

tured epidermis; spores bright red, pyriform, echinulate, much thick-

ened at the apex, 19-22 by 36-45//; pedicel short but distinct." Ellis

and Tracy in Jour. Myc. 6 : 77.

SYN:

1822. sEcidium fraxini Schw. Schrift. d. nat. Ges. zu

Leipzig 1 : 66.

1825. CcRoma fraxinatum Link. Linne Sp. PI. 6 2 '.62.

1890. Uredo peridermiospora E. & T. Jour. Myc. 6 : 77.

1896. Puccinia sparganioides E. & B. Erythea 4:2.

1899. Puccinia peridermiospora Arth. Science 10:565.

O. I. Spermogonia epiphyllous, yellow, inconspicuous, sper-

matia obovate or oblong, about 3 by 5«. ^Ecidia hypophyl-

lous or on petioles and fruit, in dense rounded groups, usually

on swollen and discolored spots; peridia cylindrical, often

elongated, margin lacerated; a^cidiospores obovate or ellip-

tical, 22-26 by 33—37/^5 contents orange when fresh, becom-

ing pale, wall colorless, thin at the sides but greatly thickened

at the rounded apex, tuberculate.

II. III. Sori hypophyllous, amphigenous on some hosts,

supercostal, very prominent, large, oblong, elongated on

sheaths and culms, ruptured epidermis attached in shreds or

disappearing. II. Uredosori pulverulent, at first bright or-

ange, becoming yellowish and indistinct; uredospores obovate

or elliptical, 22-30 by 33-44/A, contents orange when fresh,

becoming pale, wall colorless, thin at the sides but greatly
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thickened at the rounded apex, prominently tuberculate, pores

obscure. III. Teleutosori pulvinate, blackish-brown; teleu-

tospores elliptical or oblong, 16-22 by 35-62/A, dark-brown,

slightly constricted at the septum, apex obtuse, thickened,

pedicel firm, slender, tinted, once to twice the length of the

spore.

EXvSIC.

Sydow, Uredineen, 262, 1167.

Ellis and Everhart, N. Am. Fungi, 1851, 3475.

Ellis and Everhart, Fungi Columb., 1288.

Carleton, Ured. Amer., 33.

This species is one of the most common of American grass

rusts wherever Sfiartina grows. Until recently (see Bot.

Gaz. 29 :275, and 34:9) it was not given autonomous rank,

but was associated with the rusts on Phragmitcs and Arun-

dinaria. In its teleutosporic stage it is especially conspicuous

on account of the large, blackish, and exceedingly numerous

sori, which come upon the upper and exposed side (morpho-

logical under side) of the leaves as they stand on the plants

in the field. When the leaves roll up in drying, the sori are

still outside and attract attention.

The uredostage is of short duration, and is very rarely col-

lected. We are especially indebted to L. R. Jones of Ver-

mont and H. H. Hume, formerly of Iowa, for the collections

in the present distribution, search having been made particu-

larly for this purpose. The uredospores are remarkable for

their greatly thickened apices. By removing the spores from

an unbroken sorus with a point of a knife the spores with

the pedicels attached may be secured, as in 54^".

The aecidiostage upon the various species of Fraxinus is

often so abundant as to attract marked attention. The clus-

ters of secidia may be small or they may cause hypertrophy

of the tissues and thickly cover swellings a half inch or more

in diameter. This is especially likely to occur when the mid-

rib or petiole of the leaf is attacked. The secidial cups, when

well grown, are long and cylindrical, which induced Schwei-

nitz, undoubtedly, to transfer the form to the genus Roestelia,
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in his latter work, but the cups are fragile and herbarium spec-

imens often fail to show the true structure of the uninjured

form.

The ascidiospores are not only remarkable for their thick-

ened apices, but for the close morphological resemblance be-

tween them and the uredespores. Both have a colorless wall,

which is apically thickened, and studded with minute papilla3,

and have protoplasmic contents of the same orange hue.

The shape is also the same, except that the Eecidiospores, re-

ceiving pressure from all sides while forming, are nearer iso-

diametric than the uredospores, which are somewhat elon-

gated by the greater lateral pressure while in the sorus.

The record of cultures establishing the connection between

the Fraxinus and Sftartina forms may be found in the Botan-

ical Gazette (29:275).

Number 54// of the present distribution is part of the type

collection for Puccinia sj>arganioides Ellis & Barth. When
first collected and described the host was supposed to be

Carex spargauioidcs, afterwards it was considered to be

Carex stricta, as stated on the label in Ellis and Everhart's

N. A. F. No. 3475? but it is now known beyond question to

be Spartina cynosuroides.

55. Puccinia distichlidis e. & e. (1893. Proc. Phila.

Acad. Sci. for 1893: 152.)

55a. On Spartina gracilis Trin. III. Ten-mile Creek, Mont., Anderson.

Orig. Descr. "III. Sori elongated, 2-10 mm. long and 1-2 mm. wide,

erumpent, naked, nearly black. Teleutospores oblong or oblong-ellip-

tical, 45-70x15-20//, constricted in tbe middle, pale brown, becoming
deep cbestnut brown; epispore smooth, thickened at summit which is

either regularly rounded or sub-acuminately or mucronately pointed.

Pedicels So-100/i long, stout ( 6-7// thick ) and persistent, yellowish-

hyaline."

SYN:

1898. Dictcoma distichlidis Kuntze. Rev, Gen. PI,

3:468.

V-3 17
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O. I. Spermagonia and aecidia unknown.

II. III. Sori epiphyllous, intercostal, early naked, ruptured

epidermis conspicuous. II. Uredospores broadly elliptical,

broadly obovate or globose, 26-32 by 27-40//., wall pale yel-

low, thick, abundantly echinulate with stout points, pores six

or more, scattered, indistinct, contents sometimes centrally

shrunken. III. Teleutosori blackish, prominently linear-

lanceolate with acute ends; teleutospores obovate or lance-

oblong, 17-21 by 48-56/x, slightly constricted at the septum,

apex obtuse or sub-acute, thickened, side-walls thin, base

somewhat narrowed, pedicel firm, rather thick, tinted, as

long as the spore or longer.

EXSIC:

Ellis and Everhart, N. Am. Fungi, 2890.

Griffiths, West Amer. Fungi, 14a.

This species, which occurs on Spartina cynosuroidcs as

well as on S. gracilis, is at present known only from the

northwestern United States: Montana, Wyoming, North

Dakota, and northwestern Iowa. Until recently (Bot. Gaz.

34:14) it has been supposed to inhabit Distichlis spicata,

owing to an error in determining the host of the type collec-

tion, and hence the specific name. The specimen in Ellis &
Everhart's N. A. F. is in reality on Spartina gracilis,

although stated to be on Distichlis. The very different Puc.

subnitens Diet, is a true Distichlis rust, however.

The dark, pointed, epiphyllous teleutosori and the uredo-

spores with their colored and uniformly thick walls readily

distinguish this species from the other forms upon Spartina.

56. Puccinia chloridis Spcg. (1891. Fungi Guaran-

itici: 17).

56a. On Chloris elegans H. B. K., ii. Ill, Cardenas, Mex., Holway.

56b. On Chloris elegans H. B. K. Ill, Acamboro, Mex., Holway.

Orig. Descr. " Hemi puccinia; uredosporae ovatse tninutissime asperulse

subhyalinae; teleutosporae obscure cinnamomeae ellipsoideae constric-

tive, lseves non v. vix umbonate, pedicello hyalino elongate
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Hab. Ad folia viva Chloridis speciei cujusdam in herbosis propre

Paraguari, Febr., 1884 (sub. n. 4310 et 4312).

Obs. Maculae nullse v. totum folium vix pallescens: sori hypopbylli

densiuscule gregarii, uredosporici teleutosporicis conmixti. Sori uredo-

spori minutissimi (100-150// diam.) sublineares, epidermide lacerata

cincti vix prominuli pallide flavescentes : uredospone e globoso-ovatae

(18-24 X 12-20//) episporio, crassiusculo hyalino laxe minutissimeque

papillato, endoplasmate nubiloso e hyalino flavescente farctae non v.

i-guttulse. Sori teleutosporici majores (300-600// diam.) ex orbiculari

elliptic!, pulvinulato-prominuli subcompactiusculi, intense atro-fuliginei:

teleutosporae pulclire intenseque cinnamomese ellipticae v. vix obovatse

(28-24 X 18-20//) medio non v. vix constrictse, episporio subcrassiusculo,

praecipue ad apicem ubi saepe parce umbonato, laevissimo, medio i-sep-

tatae, parce constrictae, loculis saepius minute i-guttulatis, infero non v.

vix minore, pedicello cylindraceo longiusculo (50-100 X 5//) deorsum
attenuate, antice chlorinulo, caeterum hyalino suffultae: paraphyses non
visae."

SYN:

1892. Puccinia chloridis Diet. Hedw. 31:290.

O, I. Spermogonia and aecidia unknown.

II, III. Sori amphigenous and on stems and sheaths, oblong

to oblong-linear, soon naked, ruptured epidermis evident.

II. Uredosori pale, uredospores obovate or elliptical, small,

15-22 by 20-26/Lt, wall colorless or nearly so, comparatively

thick, 2.5U, and often twice as thick at the apex, minutely

verrucose, pores minute and obscure. III. Teleutosori

blackish, teleutospores oblong, oblong-globose or more rarely

oblong-obovate, very dark brown, 19-26 by 28-40/u,, slightly or

not constricted at the septum, wall thick, 4^, somewhat thicker

at the apex, which is rounded or obtusish, base rounded or rarely

somewhat narrowed, pedicel tinted, much more colored next

the spore, collapsing into ribbon-form and becoming twisted,

thick, two to three times the length of the spore, often at-

tached obliquely.

Type material of Spegazzini's species, which was gathered

in Brazil, has not been available for comparison with the

North American forms. The description, however, so

exactly accords with the specimens in hand, even to the ure-

dospores, that we have no hesitancy in declaring them to be

but one species. The statement in the original description
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that the teleutospores measure " 28-24^ " is undoubtedly a

misprint for 28-34, f°r trie author everywhere else places the

larger number last.

The type material of Dietel's species, which was gathered

in Kansas on Chloris verticittata, has been examined, and

does not differ materially from the Mexican collections. The
gathering was made in the last of March and was consider-

ably weathered. This undoubtedly accounts for the yellowed

walls of the uredospores and for the more delicate and twisted

pedicels of the teleutospores.

The uredospores of this species are especially interesting

because they belong to a class having a colorless wall, often

noticeably thickened at the apex, and roughened with minute

equidistant papillae, of which Puc. fraxinata is the best

known example. It is likely that the a?cidium when discov-

ered will be found to have spores with corresponding char-

acteristics.

57. PUCCINIA SCHEDONNARDI Kcll. &. SlV, (l888. Joill\

Myc. 4:95.)

57a. On Schedonnardus paniculatus (Nutt.) Trel. (S. Texanus Sleud.),

Ill, Rooks count}', Kans., Bartholomew.

576. On Schedonnardus paniculatus (Nutt.) Trel., Ill, Long Pine, Neb.,

Bates.

Orig. Descr. II. Sori amphigenous, but mostly hypophyllous, soon

erumpent, surrounded by the ruptured epidermis, small (one-fifth to

one-half millimetre in diameter) oval or oblong, solitary. Uredospores

dull orange, globular, 20-25 micr. diameter, mostly 22 micr., always

free from pedicels when mature, covered with short sparse tubercles;

pedicels subpersistent, hyaline or slightly tinted, enlarged at tip, base

3-5 micr. in diameter, tip 5-8 micr.

III. Sori amphigenous, small ( one-sixth to one-half millimetre in

diameter) mostly circular, solitary or rarely confluent, though often

abundant, teleutospores clear brown, slightly constricted at the middle

and often slightly thickened at the apex, subglobose, oval or oval-

oblong, 27-35 X 20-26, mostly 28-30 X 21-24, pedicel variable, taper-

ing, tinted, usually once to thrice as long as the spores."

SYN:

1898. Dicmoma schedonnardi Kuntze. Rev. Gen. PI.

3:47o.
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EXSIC:

Kellerman and Swingle, Kansas Fungi, 44.

Not a very abundant or widely distributed species. The
uredospores have golden yellow walls, that are thin, and are

minutely and closely verrucose. The pores are small and

difficult to count, but are certainly more than four, and scat-

tered over the surface without order.

58. Puccinia vexans Farl. (1883. Proc. Amer. Acad.

Sci. 18:82.)

58a. On Atheropogon curtipendulus (Michx.) Fourn. (Bouteloua cur-

tipendula Torr, and B. racemosa Lag.), II. iii, Lafayette, Ind., Stuart.

58^. On Atheropogon curtipendulus ( Michx.) Fourn, X. iii, Long Pine,

Neb., Bates.

58c. On Atheropogon curtipendulus ( Michx.) Fourn., X. ii, Hot Springs,

N. M., Hoiway.
SSd. On Atheropogon curtipendulus ( Michx.) Fourn., x. Ill, Eafayette,

Ind., Stuart.

581?. On Atheropogon curtipendulus ( Michx.) Fourn., Ill, Decorah,

Iowa, Holway.

Orig. Descr. " Uromyces Brandegei.— Spots none; sori scattered, rarely

slightly confluent, prominent, orbicular, elliptical or oblong, black;

spores subglobose or broadly elliptical, rough with minute warts or

papillae, .0012-.0016 of an inch long, .001 1-.0015 broad; pedicel hyaline,

usually equal to or exceeding the spore in length."—Peck, 1. c.

Second Descr. "The two-celled spores are oval, obtuse at both ends,

smooth or somewhat roughened in the upper part, and measure from

30-38// X 19-24//. The one-celled spores are dark brown, like the two-

celled, obovate, distinctly papillate or roughened in the upper part, and
of about the same dimensions as the two-celled, perhaps a trifle smaller."

Farlow, 1. c.

SYN:

1879. Uromyces brandegei Peck. Bot. Gaz. 4:127.

O. I. Spermogonia and aecidia unknown.

II. Uredosori amphigenous, oblong, tardily naked, brown-

ish-yellow, inconspicuous; uredospores globose, 23-33/x in

diameter, wall golden-brown, thin, echinulate, pores 8, scat-

tered.
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III. Teleutosori amphigenous, oblong, pulvinate, early

naked, ruptured epidermis inconspicuous, blackish-brown;

teleutospores oval, very dark brown, rounded at both ends or

somewhat narrowed below, 18-25 by 28-40/A, wall medium
thickness, about 3/a, very slightly thickened above, smooth or

rarely roughened in the upper part, (not constricted at the

septum) pedicel moderately stout, firm, tinted, once to twice

the length of the spore.

X. Amphisori amphigenous, resembling the teleutosori

but a little lighter brown; amphispores broadly obovate to

globose, of the same dark brown color as the teleutospores,

28-34 by 32-45/A, side-walls thick, $/a, much thicker above,

strongly papillate above, becoming less so toward the base,

pores 3, equatorial, inconspicuous, pedicel persistent, like that

of the teleutospores.

EXSIC:

Seymour and Earle, Econ. Fungi, 532a, 532$.

Sydow, Uredineen, 1086.

Ellis, N. Am. Fungi, 1051.

Rabenhorst-Winter, Fungi Europaei, 3718.

Griffiths, West Am. Fungi, 253.

The amphispores of this species were the first form to attract

attention, being described as a species of Uromyccs. Not long

afterwards the supposed uredo form was described by one of

the present writers, first as an emendation to the original

description {Bull. Minn. Acad. Set. 2:36), and subsequently

as a species of Uredo { Uredo boutelouce Arth., in Bull. Ioxva

Agric. College for Nov. 1884: 164), some doubt having arisen

of the wisdom of the first assignment, as no teleutospores had

been found closely associated with it. The author of the

species has now ascertained beyond question that the host of

Uredo boutelouce is not a Bouteloua, but is Poa ftratensis and

the name, therefore, does not apply to the uredo of Puc.

vexans and is not a synonym of that species.

About the time of this unfortunate error, it was shown by

Dr. W. G. Farlow, (1. c.) in comments upon a collection made

by one of the present writers and distributed in Ellis' N. x\m.
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Fungi, No. 105 1, that the supposed Uromyces was associated

with genuine bilocular teleutospores, even in the same sorus,

and that the species must be transferred to the genus Puc-

cinia. He says regarding the Uromyces-like spores: " I

have not been able to find any other spores which represent

the uredo of the species, and never having seen the unicel-

lular spores in germination, there is, so far as we yet know,

no reason why they may not be the uredo spores." The true

nature of these spores remained in doubt until within a year

or so. They were brought to germination by Mr. M. A.

Carleton (Science 13:249) who found that they were neither

uredospores nor teleutospores, but a new sort, to which he

has given the name amfhispore. On account of their abun-

dance and highly attractive form the amphispores of Puc.

vexans are likely always to be considered the best representa-

tive of this kind of development.

The true uredo form of this species, which has the general

characteristics of the uredo of other grass forms, has rarely

been collected, or even seen. So far as we know, the only

genuine record of it is in the Catalogue of the Flora of

Nebraska, 1890. It was found by Mr. H. J. Webber, the

author of the Catalogue, at Crawford, Neb., in the latter part

of July. He feels sure of the genetic connection, " having

several times found the uredospores and teleutospores in the

same sorus" (p. 68). From the context we learn that the

specimens bore only uredospores and amphispores, not true

teleutospores. It should be noted that the spores of this

species of whatever form are without paraphyses.

59. Puccinia bartholom^i Diet. (1892. Hedw. 31:290.)

59a. On Bouteloua oligostachya (Nutt. ) Torr., II. III., Rooks county,

Kans., Bartholomew.

59b. On Bouteloua oligostachya (Nutt.) Torr., Ill, Valentine, Neb.,

Bates.

59^. On Bouteloua hirsuta Lag., Ill, Simeon, Neb., Bates.

59^. On Atheropogon curtipendulus ( Michx.) Fourn. (Bouteloua curti-

pendula Torr.), Ill, Austin, Texas, Long.
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59<?. On Leptochloa dubia Nees., ii. Ill, near Tula, Mex , Holway.

Orig. Descr. " Puccinia Bartholomewii n. sp. Amphigena, sori nudi,

pulvinati, elliptici vel oblongi, ]A,-2 mm. longi, interdum confluentes.

Uredosporse globosse vel ovoidese, flavo-brunneae, dense et breviter

echinulatae, ca. 24// longae, 22(t latse. Sori teleutosporiferi fusco-atri;

teleutosporae utrinque rotundatse, medio vix constrictse, apice parum

incrassatse, leves, longe (usque 140") pedicellatae, obscure brunnese.

Longitudo sporarum 32-40//, latitudo 20-24/i.

In foliis Boutelouse oligostachyce, Kansas (Amer. bor. ) Martio 4,

1892, legit E. Bartholomew (No. 522), comm. J. B. Ellis.''

SYX:

1898. Dictcoma Bartholomewii Kuntze. Rev. Gen. PI.

3:468.

O. I. Spermogonia and ascidia unknown.

II. Uredosori amphigenous, oblong, pale yellow, incom-

pletely uncovered, pulverulent, ruptured epidermis conspicu-

ous; uredospores ovoid or globose, 18-23 by 23-26/x, con-

tents orange-yellow when fresh, wall medium thick, colorless,

minutely tuberculate or sometimes barely echinulate, pores

obscure, 4 or more, scattered.

III. Teleutosori amphigenous but especially hypophyllous,

pulvinate, early naked, blackish-brown, ruptured epidermis

usually noticeable; teleutospores broadly oblong, elliptical,

or nearly globose, dark brown, not constricted at the septum,

20-25 by 27-40/A, side-walls medium thick, apex rounded or

very obtuse, slightly thickened, base rounded, pedicel once to

twice the length of the spore, 4-8/x thick, delicate and often

collapsed, tinted.

EXSIC:

Ellis & Everhart, N. Am. Fungi, 2990, 3349.

Bartholomew, Ellis & Everhart's Fungi Columbiani, 1569.

Sydow, Uredineen, 1061.

Griffiths, West Amer. Fungi, 269.

This species is common on different species of Bouteloiia,

especially on B. oligostachya, from Iowa, Nebraska, and

Kansas to Texas, but rare on Atheropogon. Its gross ap-

pearance is not materially different from that of Puc. vexans,

which occurs on the same hosts throughout the same region.
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It does not, however, like that species, possess amphispores,

and its uredospores are of an entirely different class.

Dietel (Hedwigia 31:290) has called attention to the resem-

blances between Puc. chloridis, Puc. dochmia (by which is

meant the Puc. muhlenbergim of this article), and Puc. bar-

tholonuvi. There is indeed much similarity between the first

and last named, in both teleutospores and uredospores, as

may be seen at a glance by comparing the figures under

numbers 56 and 59, or by comparing descriptions. The

uredospores, especially, are notably alike in being small, with

colorless, verrucose, and rather thick walls. Those of Puc.

bartholomcei, however, seem to have no tendency toward

apical thickening.

In all three species referred to by Dietel the teleutospores

show a considerable intermixture of globoid spores with the

septum oblique or even vertical. This tendency is still more

marked in the true Puc. dochmia. A form on Doutcloua cur-

tipendula was collected at College Station, Texas, in 1889,

by N. S. Jennings, and was described by the collector ( Bull.

Texas Exper. Sta. No. 9:25) in 1890 under the name of

Diorchidium boutclouce, which appears to bear about the

same relation to Puc. bartholonuvi that Puc. dochmia does to

Puc. muhlenbergice, or possibly a closer relation. The uredo-

spores are very similar in size and other characters to those

of Puc. bartholonuci, but the teleutospores differ in being

almost wholly diorchidium-like. This form does not appear

to have been collected but once. The specimen in the present

distribution shows no unusual diorchidium tendency.

The spelling of the specific name here used is in accord

with correct Latin form, as pointed out by Mr. E. Bartholo-

mew being slightly changed from the spelling in the original

publication.

60. Puccinia kansensis Ell. & Barth. ( 1896. Erythea

4:1.)

60a. On Balbilis dadyloides (Nutt.) Raf. (Bucbloe dactyloides Engelm.)

ii. Ill, Rooks county, Kans., Bartholomew.

V-3 18
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Orig. Descr. " II and III. Sori amphigenous or mostly epiphyllous,

sparsely scattered, very small, sublinear to linear by confluence. Ure-

dosori soon appearing through the ruptured epidermis, which falls

away leaving the spore-mass mostly superficial. Uredospores sub-

globose or ovate, 16-20 X 14-16//, epispore smooth but irregular, thick

(about 2-3^), hyaline; nucleus consisting of coarse, bright golden-yel-

low, granular matter. Teleutosori almost wholly superficial. Teleuto-

spores bright yellowish-brown, short-elliptical, rounded, slightly con-

stricted, nearly equal, lower cell sometimes wedge-shaped, not thickened

at apex, 25-30 X 15-18/*. Pedicels hyaline, short, weak and shriveled,

inclining to fall away. Differs from Puccifiia buchloes Schaf. on the

same host, in its smaller teleutospores, not thickened at the apex, and

in its weak, shriveled, hyaline pedicels."

EXSIC:

Ellis and Everhart, N. Am. Fungi, 335:.

Seymour and Earle, Econ. Fungi Suppl., B 13.

Sydow, Uredineen, 1073.

This species has very small spores, without apical thicken-

ings. The uredospores have colorless walls and orange-yel-

low contents when fresh. The surface is minutely and

densely verrucose with occasional slight echinulation. The

pores are minute, obscure, and scattered over the surface

without order.

The species has not yet been reported from any locality

outside the state of Kansas. The type was collected Sept.

18, 1894.





Explanation of Plates.

The drawings have been made from a Zeiss microscope fitted with a D
objective and No. 8 compensating ocular, and by the use of an Abbe camera

lucida, They are uniformly drawn to a magnification of 625 diameters,

and reduced in engraving to 470 diameters.

The essentially correct dimensions of the spores may be obtained from

the plates by multiplying the measurements taken in milimeters by two,

the result being in microns (//).

The pores shown for the uredospores do not always represent the full

number, but only those that were evident. When the scar on the uredo-

spores left by the separation of the pedicel is shown, it is placed lowermost.

Explanation of Plate I.

45a. Uromyces aristid.e E. & E.

On Aristida basiramea Engelm., from Nebraska.

Two uredospores and five teleutospores.

456. Uromyces aristid.e E. & E.

On Aristida oligantha Michx., from Texas.

Five teleutospores.

46a. PUCCINIA ARISTIDICOEA Hertfl.

On Aristida fasciculata Torr., from Mexico.

Three uredospores and five teleutospores.

466. PUCCINIA ARISTIDICOLA Hetltl.

On Aristida fasciculata Torr., from Mexico.

Four uredospores, one drawn as if opaque, and four teleutospores.

47a. Uromyces epicampus Diet. & Holw.

On Epicampus macroura Benth., from Mexico.

Three uredospores and six teleutospores.

483. Uromyces minimus Davis.

On Muhlenbergia sylvatica Torr., from Wisconsin.

Four uredospores and five teleutospores.
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Explanation of Plate II.

49a. Pcccinia dochmia Berk. & Curt.

On Muhlenbergia ciliata Trin., from Mexico.

One uredospore and six teleutospores.

496. Puccixia dochmia Berk. & Curt.

On Perieilema crinitum Presl., from Mexico.

Two uredospores and four teleutospores.

50a. Puccixia muhlesbergi.5 Arth. c2f Holw.

On Muhlenbergia diffusa Willd., from Indiana.

Four uredospores and one teleutospore.

50^. Puccixia muhlenbergia Arth. & Holw.

On Muhlenbergia mexicana (L. ) Trin., from Iowa.

Five uredospores and seven teleutospores.

50£. PUCCIXIA MUHLENBERGUE Arth. & Holw

.

On Muhlenbergia mexicana (L.) Trin., from Kansas.

Three uredospores and six teleutospores, one drawn as if opaque.
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Explanation of Plate III.

Sod. Puccinia muhlenbergi.e Artk. & Holw.

On Muhlenbergia racemosa (Michx.) B. S. P., from Nebraska.

One uredospore and five teleutospores.

501?. Puccinia muhlenbergia Arth. & Holw.

On Muhlenbergia racemosa (Michx.) P.. S. P., from Kansas.

Three uredospores and four teleutospores.

51a. Puccinia amphigena Diet.

On Calamovilfa longifolia (Hook.) Hack., from Illinois.

Four uredospores and eight teleutospores.

5i£. Puccinia amphigena Diet.

On Calamovilfa longifolia (Hook.) Hack., from Illinois.

Two uredospores and four teleutospores.

5ir. Puccinia amphigena Diet.

On Calamovilfa longifolia (Hook.) Hack., from Nebraska.

Two uredospores and six teleutospores.
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Explanation of Plate IV.

52a. Uromvces acuminatus Arth.

On Spartina cy710snroid.es (L. ) Willd., from Iowa.

Five uredospores and one teleutospore.

52^. Uromyces acuminatus, Atth.

On Spartina cynosuroides (L.) Willd., from Iowa.

Nine telentospores; a slender form.

52r. Uromyces acuminatus Arth.

On Spartina cynosuroides (L. ) Willd., from Iowa.

One uredospore and six teleutospores.

52^. Uromyces acuminatus Arth.

On Spartina cynosuroides (L.) Willd., from North Dakota.

One uredospore and seven teleutospores.

53<2. PUCCINIA SEYMOURIANA Arth.

On Spartina cynosuroides (L. ) Willd., from Wisconsin.

Six uredospores and four teleutospores.
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Explanation of Plate V.

53^. PUCCINIA SEYMOURIANA Arth.

On Spartina cynosuroides (L. ) Willd., from Wisconsin.

Five teleutospores.

543. PUCCINIA FRAXINATA {Lk.) Arth.

On Fraxinus lanceolata Borck., from Kansas.

Five secidiospores.

54*5. PUCCINIA FRAXINATA {Lk.) Arth.

On Fraxinus lanceolata Borck., from Iowa.

Four secidiospores.

54c. Pqccinia fraxtnata {Lk.) Arth.

On Fraxinus lanceolata Borck., from Vermont.

Five secidiospores.

54^. PUCCINIA FRAXINATA {Lk.) Arth.

On Fraxinus pennsylvanica Marsh., from Nebraska.

Four secidiospores,

54£. PUCCINIA FRAXINATA {Lk.) Arth.

On Fraxinus pennsylvanica Marsh., from Vermont.

Five secidiospores.

54/. PUCCINIA FRAXINATA {Lk.) Arth.

On Spartina cynosuroides (L,. ) Willd., from Vermont.

Seven uredospores.
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Explanation of Plate VI.

54£\ PUCCINIA FRAXINATA {Lk.) Arth.

On Spartina cynosuroides (L.) Willd., from Iowa.

Six uredospores, two shown with pedicels, and one teleutospore.

$\h. PUCCINIA FRAXINATA {Lk.) Arth.

On Spartina cynosuroides (I/.) Willd., from Kansas.

Two uredospores and three teleutospores.

54?'. PUCCINIA FRAXINATA {Lk.) Arth.

On Spartina cynosuroides (L. ) Willd., from Kansas.

Four teleutospores.

54/. PUCCINIA FRAXINATA {Lk.) Arth.

On Spartina cynosuroides (Iy.) Willd., from Iowa.

Five teleutospores.

54^. PUCCINIA FRAXINATA {Lk.) Arth.

On Spartina fraxinata (L.) Willd., from Iowa.

Five teleutospores.
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Explanation of Plate VII.

55<Z. PUCCINIA DISTICHLIDIS E. & E.

On Sparttna gracilis Trin., from Montana.

Three uredospores, one drawn as if opaque, and four teleuto-

spores

56a. PUCCINIA CHLORIDIS Speg.

On Chloris elegans H. B. K ,
from Mexico.

Six uredospores and five teleutospores.

566. PUCCINIA CHLORIDIS Speg.

On Chloris elegans H. B. K., from Mexico.

Six uredospores and five teleutospores.

57a. PUCCINIA SCHKDOMNARDI Kell . & Sw.

On Schedonnardus paniculaius (Nutt.) Trel., from Kansas.

Two uredospores and four teleutospores.

57^. PUCCINIA SCHEDONNARDI Kell. & Sw.

On Schedonnardus paniculaius (Nutt.) Trel., from Nebraska.

Three uredospores and four teleutospores.
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Explanation of Plate VIII.

58a. PUCCINIA VEXANS Farl.

On Atheropogon curtipendulus (Michx.) Fourn., from Indiana.

Four uredospores, one amphispore and one teleutospore.

586. Puccinia vexavs Far!.

On Atheropogon iurtipenduliis (Michx.) Fourn., from Nebraska.

Three amphispores and one teleutospore.

58^. Puccinia vexans Farl.

On Atheropogon curtipendulus ( Michx.) Fourn., from New Mexico.

One uredospore, four amphispores, one drawn as if opaque, and

two teleutospores.

58^. Puccinia vexans Farl.

On Atheropogon curtipendulus (Michx.) Fourn., from Indiana.

Two uredospores, one amphispore, and three teleutospores.

58<?. Puccinia vexans Farl.

On Atheropogon curtipendulus (Michx.) Fourn., from Iowa,

One uredospore and six teleutospores.
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Explanation op Plate IX.

59«. POCCINIA EARTHOI.OM4I Diet.

On Bouteloua oligosta-hya (Nutt. ) Torr., from Kansas.

Five uredospores and nine teleutospores.

596. PUCCIXIA BARTHOLOM.EI Diet.

On Bouteloua obligostachya (Nutt.) Torr., from Nebraska.

One uredospore and five teleutospores.

59<-. Puccinia bartholom^i Diet.

On Bouteloua hirsuta Lag., from Nebraska.

Two uredospores and five teleutospores.

59/. PUCCINIA BARTHOLOM.Iit Diet.

On Atheropogon curtipendulus (Micbx.) Fourn., from Texas.

One uredospore and four teleutospores.

59^. PUCCINIA BARTHOI.OM.EI Diet.

On Leptochloa dubia Nees, from Mexico.

Four uredospores and three teleutospores.

60a. PUCCINIA kansensis Ell. & Bdfth.

On Bulbilis dactyloides (Nutt.) Raf., from Kansas.

Four uredospores and five teleutospores.
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ACTINOMETRA IOWENSIS
A New Unstalked Crinoid from the Florida Reefs

By Frank Springer

Through the courtesy of Professor C. C. Nutting, I have

recently had the opportunity to examine the magnificent col-

lections made by the Bahama Expedition of the State Univer-

sity of Iowa in 1893, under his direction. The extent and

variety of the material obtained, and the fine condition of the

specimens, elicited my warmest admiration, and I cannot

refrain from extending to Prof. Nutting and the ladies and

gentlemen of his party, my sincere congratulatios upon the

extremely valuable contribution to science made by them.

Among the Echinoderms there is a remarkable form of the

Comatulid genus Actinometra, found in the shallowest water

yet recorded for any crinoid. It seems to differ very decidedly

from all other described species, and it was thought advisable

to publish a preliminary notice of the occurrence in advance

of the description now given. This was done in the American

Geologist for August, 1902. With the permission of Prof.

Nutting, I have proposed for it the name Actinometra iowcn-

sis, in commemoration of the extremely successful marine

expedition sent out under the auspices of the University.

ACTINOMETRA IOWENSIS, 11. sp.

Plate I

—

Figs 1-6.

A large species; with long, slender arms, having a spread of

about 27 cm. Disk 20 mm. Color in alcohol, brown. Cen-

trodorsal rather small, with basal star visible; bearing around

the margin about 30 stout cirri, composed of 12 to 18 ossicles.
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Radials barely visible at the outer part; facing outward. Rays

spreading almost horizontal, connected by perisome extending

clown to the radials. First and second priinibrachs united by

articulation. Secundibrachs (distichals) 4, — the third and

fourth united by syzygy. Rays dividing two or three times;

in the latter case there are generally 3—exceptionally 2 or 1

—tertibrachs (palmars) below the last bifurcation, the axillary

and the next one below it constituting a syzygial pair. In

the ultimate arm divisions there is a syzygial union between

the second and third brachials; the next syzygy is at about the

twelfth or thirteenth brachial; and beyond that they occur at

intervals of about 4 or 5 brachials. Pinnules occur on the

second secundibrach on the outer side of the ray, on the first

brachial above the axillary secundibrach, and on the first

brachial of the ultimate arm-division on the outer side; beyond

this they occur on every brachial at alternate sides, not count-

ing the hypozygal. Treating the form as primitively 10-

armed, and counting the arm-branches as occupying the places

of pinnules, the succession would be on secundibrachs 2, 4, 5,

7, 8. Proximal portion of first pinnules fixed by perisome.

Arms 4, 5, or 6 to the ray,—giving 23 and 26 arms respect-

ively in the two specimens found. They are about 13 cm.

long, slender, and extremely brittle; the first six or seven

brachials wider than long, quadrangular, with parallel trans-

verse articulations; beyond that becoming strongly triangular

with zig-zag articulations, and the relative length increasing.

Oral pinnules about 22 mm. long; those at the middle of the

arm 12 mm.; they are stout at the base, tapering rapidly, and

slender, distally the lower ones have the combing characteristic

of the genus. Ambulacral grooves lined with alternating cov-

ering plates on the arms and pinnules, and to some extent on

the disk. Disk naked, without sign of other plates or spicules,

and finely granular; mouth marginal and radial; anus central

and protuberant, composed of longitudinal spicules.

Locality: Dry Tortugas, Florida. Depth, three feet.

This species is apparently quite distinct from any hereto-
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fore described. The presence of covering plates on the ambu-

lacra differentiates it widely from all others of the genus. It

belongs to the type which Dr. P. Herbert Carpenter, in his

great work on the Comatulae of the Challenger Expedition,

called "tridistichate",—that is, having three distichals, the

axillary one with a syzygy,—by which he meant that it was

divided into two parts with a syzygial union between them.

Other species he called "bidistichate" which have "two dis-

tichals united by syzygy." (Chall. Rep. Comatufrr, p. 277).

This shows the confusing manner in which Carpenter employed

the term "syzygy",—for in these cases either the "two disti-

chals united by "syzygy" should be called one, or the "three

distichals, the axillary a "syzygy" ought to be called four. A
syzygial pair should be uniformly treated, either as one plate

or as two. The latter course is now adopted by Mr. Bather,

but I think there is much force in the reasoning of Carpenter

that the syzygial pair—at least in the arms—represents only

one brachial, since the hypozygal loses its individuality, and

bears no pinnule. The trouble is that in practice he did not

follow out his reasoning. Which ever plan is adopted, it ought

to be used consistently; and we should not call four plates, of

which two are united by syzygy, "tridistichate," and in the

same breath call two plates of the same order, also united by

syzygy, "bidistichate". Following the plan of Bather, the

form under consideration has four secundibrachs (distichals),

the first two united by bifascial articulation, and the next two

by syzygy.

Our species belongs to the anomalous group Fimbriata,

comprising seven described species, which differ from all others

in this genus, and from all but one in Anicdon, in having

the first syzygy in the arms between the second and third

brachials; or, as Carpenter states it, "in the second brachial."

In all others, with the exception alluded to, the first arm syzygy

is either between the first and second, or the third and fourth,

brachials; and the first arm pinnule is borne on the second

brachial, instead of on the first, as in the Fimbriata group.
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Only one species of this group has been described from

Atlantic waters, viz, Actinometra lineata P. H. Carpenter,

which has been dredged in the Caribbean Sea, and off the

coast of Brazil, at depths of from 7 to 88 fathoms. It is a con-

siderably smaller species than ours, which is one of the largest

of the genus, and ours does not possess the dark medio-dorsal

line of that species; the form of the brachials is also different.

From Actinometra fimbriata and its allies of the Indian

Ocean it differs in the number and size of the cirri, and in the

form of the brachials.

From all it differs in the presence of plated ambulacra.

Carpenter mentions without description (Chall. Rep. Comat.

p. 316), under the name Actinomctcr discoidea, another species

of this group, dredged by the "Blake" at 88 to 118 fathoms.

The only character of it which he specifies is that it has the

"arm-joints quadrate," which is the case with our species for

the first six or seven brachials, but above that they are very

different.

The presence of alternating covering plates in the ambulacra

is really the most remarkable feature of this peculiar form.

This is very conspicuous, and may be readily seen at several

places on the photographic figures 2 and 3 on the accompanying

plate as well as in the drawings of portions of arms and pin-

nules, figs. 4 and 5. The absence of a plated ambulacral skeleton

on arms and pinnules has hitherto been regarded as one of the

most striking characters of Actinometra. In this structure it

differs from Aniedon, and all the stalked crinoids. No other

crinoid, recent or fossil, was known to be thus constructed

until it was found, as I have lately pointed out, in the remark-

able Cretaceous genus Uintacrinus (Memoirs Museum Com-

parative Zoology, Harvard, Vol. XXV, No. 1.) Our species

has the other characters of Actinometra in a marked degree.

No one who has any acquaintance with these crinoids would

hesitate to refer it to this genus, on the first glance at the

exocyclic disk and combed pinnules, which are thoroughly

characteristic.
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Why this species, alone of all known, should have an ainbu-

lacral structure similar to that of Antedon and the Pentacrin-

idae, we cannot even conjecture. It is exceptional among
Actinomctrae for its very shallow habitat; but this does not

seem to suggest any explanation, since there are plenty of

Antedons and Actinometras living at equal depths in deep

water, which preserve their distinct ambulacral structures. It

is evidently to be treated as a transition or intermediate form

and it seems to me that we can only accept this as another of

those perplexing facts which are constantly coming to light

to show us how little we really know of the exact limits of

Nature's groups.



Explanation of Plate I.

Actinometra iowensis, n. sp.

Fig. 1. Dorsal view of specimen Natural size

Fig. 2. Ventral view of another specimen, from which one

ray has heen removed, so that the cirri show
through at that side. This shows the disk-ambu-

lacra, central anal tube, marginal mouth, and
plated ambulacra in the arms; also in some places

the combed pinnules Natural size

Fig. 3. Ventral view of lower part of an arm, showing the

covering plates of the ambulacrum x2. 2

The above three figures are from photographs direct from the speci-

mens, and may be advantageously studied with a low power magnifier,

such as an ordinary reading glass. The following figures, 4, 5, and 6,

are from drawings.

Fig. 4. Ventral side of arm at median part, showing the

covering plates of the ambulacrum X6
Fig. 5. Ventral side of a pinnule from distal portion of arm,

showing the covering plates ,., xlO
Fig. 6. Terminal comb of proximal pinnule XlO



Plate 1.

M. RICHER PHOT. ADA SPRINGER DEL. HELIOTYPE CO., BOSTON.







Explanation of Plates I. and II.

Pirate I. Exposure of St. Peter sandstone northeast of Hesper, Iowa,

looking north. Prunus pumila grows on its summit. (See p. 226.)

Plate II. Same exposure, but looking east. The shrub on the left

side of the ledge is Aroiiia nigra. (See p. 226).



St. Peter Flora

PLATE I.

PLATE II.







Explanation of Plates III. and IV.

Plate III. Exposure of St. Peter sandstone northeast of Hesper,

and a half mile west of that shown in Plates I. and II. Looking north.

Selaginclla rupestris., U'oodsia ilvensis, Cystopteris bulbifera, and Rubus
baileyanus grow on the east side of this exposure. The sandy talus pro-

duces Polygonum tenue, P. douglasii, Potentilla tridentata, and the fol-

lowing trees and shrubs: Betula papyri/era (the most common), Quercus

borealis, Q. macrocarpa, Primus virginiana, and Amelanchier rotundi-

folia. (See pp. 225-7).

Plate IV. Characteristic St. Peter standstone plants:

Fig. 1. Polygon inn douglasii Greene.

Fig. 2. Aronia nigra (Willd. ) Britt.

Fig. 3. Polenlilla tridentata Sol.

Fig. 4. U'oodsia ilvensis (L. ) R. Br.

Fig. 5. Selaginella rupestris (I/.) Spring.

(See pp. 226-7).



St. Peter Flora

PLATE III.

PLATE IV.





THE FLORA OF THE ST. PETER SAND-
STONE IN WINNESHIEK

COUNTY, IOWA

By B. Shimek
Read before the A. A. A. S. at St. Louis, Mo., Dec. 20, /903

The exposures of St. Peter sandstone in Iowa are limited

to Winneshiek, Allamakee, Clayton and the extreme north-

eastern part of Dubuque counties. They are found in large

part along the bluffs which border the deep, narrow valleys

of the streams of this part of the state, but in some portions

of the area they are remote from streams, being then found

along the borders of depressions which were evidently formed

by the erosion of large quantities of the sandstone.

In Winneshiek county this sandstone is exposed only in

interrupted areas along the Oneota river below Decorah, and

along Canoe creek, where it forms portions of the bordering

bluffs, and in several localities in the extreme northeastern

part of the county, notably near the state line, where the

exposures are evidently remnants of formerly extensive de-

posits, or the visible margins of sandstone strata now buried

under geest, or drift, or loess.

The St. Peter sandstone of Allamakee county, which lies

east of Winneshiek, has been described as follows: *

"The formation is made up almost entirely of water-worn

grains of quartz. ***** ^^e 5a {n t Peter sandstone

is in some places practically as incoherent as when the beds

were first laid down in the Ordovician sea. In portions

exposed to the weather for some time the constituent sand

* Calvin, S. , Iowa Geol. Sur. , vol. IV, p. 69 ; 1895.
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grains become more or less cemented at and near the surface.

* * * At a large proportion of the localities * * *

the sandstone is so far indurated as to admit of being taken

out in blocks."

This description applies equally well to the exposures in

Winneshiek county. The sandstone is usually so easily eroded

that the bases of the exposures are buried in a broad talus of

sand* upon which a scant sandy soii is held in place by the

scattered vegetation. Upon this sandy talus, and upon the

more or less projecting ledges of sandstonef and the thin sandy

soil which here and there appears upon their upper surfaces,

an interesting flora is established. It is noteworthy because

it adds five species of flowering plants and one fern to the

hitherto known flora of the state, but its chief interest lies in

its relationship to peculiar local floras in remote portions of

the state, and in the fact that it is made up in part of com-

mon plants belonging normally to other habitats but which

have here established themselves in very much reduced sizes.

The new state records are the following:

Woodsia ilvensis (L-) R. Br. This widely distributed north-

erly species, long known from Minnesota and Wisconsin, was

found in considerable numbers at two localities northeast

from Hesper, in both cases on northerly exposures.

Polygonum douglasii Greene. Very common on sandy talus

northeast from Hesper.

Polygonum camporum Meisn. Rare. The species also occurs

westward in the state, but has heretofore been confused with

Polygonum ramosissimum Mx.

Aronia nigra (Willd.) Britt. In crevices of rock at one

point, only, northeast from Hesper. (See Plate II).

Primus pumila L. This was associated with the preceding

species. It has been reported from southwestern Wisconsin.*

Rubus bailcyanus Britton. Rare. On ledges northeast from

Hesper.

*See Plate I.

tSee Plates II and III.

*L. H. Pammel; la. Acad. Sci., vol. I, pt. II, p. 78; 1892.



THE FLORA OF THE ST. PETER SANDSTONE. 22 7

It should also be noted that Phragmidiumfragarice (?) was

found abundantly upon Potentilla tridentata Sol., a host-plant

hitherto unrecorded from Iowa for this fungus.

The flora under discussion varies more or less with the

texture of the rock or soil, and with exposure, and may, for

convenience, be considered in several groups.

Upon the harder exposed rock surfaces the following species

of lichens and mosses were found:

Lecanora rubina (Vill. ) Ach. Buellia spuria (Schaer. ) Arn.

Physcia ccrsia (Hoffm.) Nyl. Bryum intermedium Brid.

Parmelia conspersa (Ehrh.) Ach. Ceratodon purpureus Brid.

Urceolaria semposa (L,. ) Nyl. Dicranella heteromalla Sch imp.

Placodium aurantiacum (Light. ) N. & H.

Upon the upper portions of the ledges, in crevices, or on

surfaces on which a little sandy soil had accumulated, but

which are more or less exposed, the following species occurred:

Cladonia cornucopioides (L,. ) Fr. Liuiim sulcatum Rid.

Cladonia rangiferina (L,. ) Hoffm. Polygala viridescens h.

Grimaldia barbifrons Bisch. Potentilla tridentata Sol.

Polytrichum piliferum Schreb. Prunus pumila L.

Sellaginella rupestris (L,. ) Spring. Aronia nigra (Willd.) Britt.

Sisyrinchium angustifolium Mill. Scutellaria parvula Mx.

and upon mosses, etc., in similar situations, were:

Physcia pulverulenta (Schreb. ) Nyl.

Omphalia, probably umbratilis Fr.

Humaria—sp. ?

Where the sandy soil on the rock ledges was somewhat

better developed, the following species were found:

MuJ:Ienbergiaraccmosa(Ms..)¥>.S.Y. Hclianthemum canadense (L,. ) Mx.

Arislida basiramea Eng. Lechca tenuifolia Mx.

Boutcloua hirsuta Lag. Polygonum camporum Meisn.

Eragrostis frankii Steud. Gnaphalium obtusifolium L.

Amelanchier alnifolia Nutt. Euthamia carolin iana (L. ) Greene.

Lespedcza capitata Mx. Solidago rigidiuscu la (T. & G. ) Port.

Amorpha canescens Pursh. Aster sericeus Vent.

and where somewhat better shaded or protected:

Woodsia ilvcnsis and Rubus baileyanus.

The sandy talus below the ledges yielded the following

native plants:
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Festuca octoflora Walt.. Polygonum douglasii Greene
Sporoboliis brevifolius (Nutt. ) Nash. Polygonum tenue Ms.
Cvperits filiculmis Vahl. Solidago nemoralis Ait.

and stunted forms of Helianthemum eanadensc (L) Mx. and Lechea

tenuifolia Mx.

Also the following introduced weeds:

Chcctoehloa glauca (L. ) Scrib. Rumex acetosclla L.

Synthcrisma liucarisilLroc'k. )Nash. Lepidium virginicum L.

Syntherisma sanguinale (L. ) Dulac. Oxalis stricta L.

Poa pratensis L. Nepeta cataria L.

Polygonum aviculare L. Ambrosia artemisicefolia L.

Polygonum convolvulus L. Leptilon eanadensc (L. ) Britt.

Polygonum pennsylvanieum L.

Both the talus and the sandy soil on the ledges gradually

shade off into deeper and better soil, and trees and shrubs,

such as Betula papyrifera Marsh., Quercus macrocarpa Mx.,

Quercus velutina Lam., AmclancJiicr canadensis (L.) Medic.,

Amelanchier rotundifolia (Mx.) Roem., Pninus pennsylvanica

L., Primus virginiana L-, etc., and their accompanying meso-

phytic herbs, were found, but it is scarcely proper to refer

these to the flora of the St. Peter sandstone.

In the same doubtful category should be placed Marchantia

polymorplia L,., Porella platyphylla Lindb., Athyrium filix-

foemina (L.) Roth, and Cystopteris bulbifera (L.) Bernh
,

which were found upon moist rocks in sheltered places.

It will be noticed that with these exceptions the flora of

the St. Peter sandstone is almost wholly xerophytic. More

permanent terrestrial xerophytic areas in Iowa are practically

limited to the following:

Unsheltered rock exposures of comparatively limited extent.

Higher sands not subject to frequent overflows, including

secondary sandy terraces and sand-dunes.

Dry ridges in wooded areas, usually rocky or gravelly,

sometimes loess-covered.

Dry prairies.

Ordinary sand bars may also be included, but the fact that

they are subject to frequent overflows renders the conditions

which exist on them somewhat mixed, and subject to rapid

change.
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In its ecological characters the St. Peter sandstone com-

bines more or less the qualities of all these areas. Its more

indurated ledges furnish the exposed rock; its talus supplies

all the conditions of the sand-area, and the gradually in-

creasing sandy soil which extends back from the tops of

the ledges, is equivalent in character to the dry ridge

and prairie. Consequently we find a blending of the floras

of these several areas. The lichens, bryophytes and pterid-

ophytes point to a relationship with the flora of the Sioux

Ouartzite in the extreme northwestern part of the state; such

forms as Linum sulcatum, Scutellaria parvula, Helianthemum

canadense, LccJiea tenuifola, Aster scriccus, Sisyrinchium

augustifolium, Polygala viridesceus, etc., recall the dry, often

sandy-ridge flora; the grasses, sedges, Polygonums, etc., sug-

gest the flord of the higher sand-bars and dunes of Muscatine

county; while Lespedeza capitata, AmorpJia cancscens, Solidago

rigidiuscula, etc., connect this flora with that of the dry

prairies, which blend westward with the almost desert-like

loess and drift ridges of the western part of the state.

By no means the least interesting part of the flora is that

which has been comparatively recently introduced. At least

thirteen species of common weeds have demonstrated their

great adaptability to evironment by flourishing,—if that

term is permissible under the circumstances,—upon the sandy

talus of the areas under discussion. They are much reduced

in size, but flower and fruit freely. These sandy areas are

unlike ordinary sand-bars, because the}- are not subject to

overflow, nor are they like the sand-dunes, on which the con-

stantly shifting sands make the existence of many plants

impossible. These sands are more permanent, and will remain

in their present condition for a long time, since there is a

constant gradual addition of sand from the ledges above. The

interesting question arises,—will these more permanent con-

ditions finally give rise to distinct races, or forms, or varieties,

of the plants which have been introduced either from other

native floras, or as weeds ?



THE DISCOMYCETES OF EASTERN
IOWA

By Fred Jay Seaver

PREFACE

In view of the fact that the Discomycetes have been very-

little studied in this State, the work presented in the follow-

ing paper was taken up in the fall of IQ02 at the suggestion

of Professor T. H. Macbride, under whose direction the work

has been conducted and to whom I wish to acknowledge my in-

debtedness for his untiring aid and attention. I am also in-

debted to Professor B. Shimek for valued suggestions and

many collections of material.

Beginning with the fall of 1902 much material was collected

in the woods surrounding Iowa City on account of the favor-

able season resulting from the unusually heavy rain-fall, which

material was preserved for study. In the spring of 1903 several

specimens were collected near the Agricultural Experiment

Station, Lafayette, Indiana, all of which, with one or two ex-

ceptions, have been duplicated in this State. In June of the

same season one very interesting specimen was collected in

Washington Park, Chicago,which is here described and which

has not been collected in the State so far as known. In the

following summer one species was collected in Pocahontas

county and at the same time several were collected by Pro-

fessor B. Shimek in Winneshiek county, Iowa.

In all nearly one hundred species belonging to this group

have been collected, the most of them in the vicinity of Iowa

City. Fifty of these, including the one collected in Illinois,

are described in this paper. Tbe remaining specimens col-
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lected are retained for further study and it is hoped will appear

in a later paper.

In making: the determinations I wish to extend thanks to

Dr. E. J. Durand of Cornell University for suggestions and

exchange of material.

Fred J. Seaver.

Iowa City, April, 1904.

INTRODUCTION

The Discomycetes include all those forms of ascomycetous

fungi in which the fruiting surface, or hymenium, is well

exposed at maturity. This character distinguishes them from

the closely allied group, the Pyrenomycetes, in which the

hymenium is entirely inclosed in the perithecium, or opsn to

the exterior by a small aperture only. On account of the

peculiar cup-like form assumed by many of the plants of this

group in their fruiting phase, they are often called cup-fungi.

Ranging, as they do, in size from cups three or four inches

in diameter to those scarcely visible to the unaided eye, many

of the smaller and often more beautiful forms are seldom, if

ever, seen by the casual observer.

As all other fungi, the individuals of this group are either

parasitic, or saprophytic; the parasitic forms being found for

the most part, on the stems and leaves of living plants, while

the saprophytic forms, which comprise by far the larger num-

ber, occur on almost every kind of decaying organic material,

where the conditions of moisture are suitable. In damp shady

woods, scarcely a decaying log may be found which does not

bear on its surface some form of discomycetes, although the

aid of the hand-lens is often necessary to bring their minute

forms into view. But although small in size, they are no less

perfect in structure and beautiful in appearance; their colors

often rivaling those of the most brilliant flowers of our gardens

and their microscopic sporidia being often beautifully colored

and delicately sculptured.
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The predominating colors to be found among the plants of

this group are shades of red or yellow; the red ranging from

brilliant scarlet to dull brownish black, and the yellow includ-

ing almost every conceivable tint. In addition to these colors,

some plants are black, some white, and a few a dull green.

As to the function of the color in fungi, little is known. De

Bary attributes it to the presence of minute globules which

are the aggregations of fatty materials in the protoplasm of

the cells of the fungus. But whether the color should be

attributed to the fatty substances themselves or to other color-

ing matters which are only associated with them is not known.

In this locality the most brilliant forms occur in the late fall

or early spring and it may be that the bright colors are asso-

ciated with low temperatures. The most brilliantly colored

form to be found in this region is Sarcoscypha coccinea (Jacq.)

Sacc. PI. XXII Fig. II. Plants of this species may be found

attached to sticks which are buried under leaves and soil in

the late fall. The same plants have been found in the spring

while the ground was still frozen, apparently in a fresh and

living condition. There seems to be no doubt that these

plants live during the winter under snow and ice, and it may
be that the brilliant scarlet colors are concerned in this fact.

The life-history of the discomycete, as well as that of all

other fungi, exhibits two distinct phases, the vegetative or

growing phase and the reproductive. The unit of structure

of the fungus is the hypha, and in this group of fungi the

vegetative phase consists of a net-work of delicate, thread-like

hyphae, or of combinations of hyphae forming larger cord-like

mycelial strands which branch and permeate through the

substratum on which the fruiting discs or cups are found, and

is consequenty generally hidden from view. But the repro-

ductive phase generally appears above ground and is often

elevated on a pedicel in order that the spores may be more

widely distributed at maturity.

In many of the plants of this group two distinct methods

of reproduction have been studied; the sexual and the asexual.
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The asexual method of reproduction consists in the formation

of spores which are called gonidia or conidio-spores. When
present they may often be seen in the form of delicate chains,

each of which is composed of a great number of minute globu-

lar, or slightly elongated bodies which are formed by a series

of constrictions in a simple or branching aerial hypha. These
minute reproductive bodies are broken apart at maturity and

carried away by the wind or other agency to produce a new
fungus. In addition to the ordinary method of asexual re-

production these plants may also be reproduced vegetatively.

Portions of the mycelium may be kept in a dry condition for

an indefinite length of time and finally made to revive and

grow by placing them in a moist chamber with suitable

material for nourishment.

The sexual method of reproduction is much more difficult

to study, especially in its early stages, but in general takes

place in the following manner as described by DeBary for

Ascobolus furfitraccus Pers. PI. XV Fig. 11. The method

varies somewhat with different species.

A branch arises from the mycelium and becomes very much
enlarged at its upper extremity and separated by transverse

walls into a number of cells which are well provided with

protoplasm. This hyphal branch is called the archicarp.

Other branches arise from near its base which grow upward
and apply themselves at its extremity. This contact is fol-

lowed by the production of another mass of hyphae which en-

tirely surround the archicarp and become closely united form-

ing a layer of tissue which is called pseudo-parenchyma. The
outer layer of this tissue forms a rind, some of the cells of

which send out rhizoid or root-like hyphse into the sub-

stratum below and in many species, still other cells produce

hairs, differing in form and structure, which cover the exterior

of the cup. Sterile branches called paraphyses are given off

at the apical region just beneath the rind, or perithecium.

This constitutes the beginning of the hymenium or fruiting

surface. As new branches are thrust up between the old ones,
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the surface becomes broader until it ruptures the perithecium

and the hymenium is exposed in the form of a disc. At this

time branches are sent out from one of the cells of the ferti-

lized archicarp and are added to the subhymenial layer. These

branches are called the ascogenous hyphae. From the cells

of this tissue arise the spore bearing hyphae or asci, which

are thrust up between the paraphyses and continue to grow

until they reach the surface of the hymenium.

The spores are formed endogenously by successive division

of the nucleus within the terminal cell of the ascus. The
number of spores in each ascus is generally two or some

multiple of two, increasing in the following ratio:—2-4-8-16-

32-64-128. This complete series is represented among the

species described in this paper, with the exception of the first

and last. Hamaria tetraspora (Fckl.) Sacc, PI. XI Fig.

1, shows constantly four spores in each ascus. Any of the

common forms will show eight. Ryparobins sexdccimsporus

(Cr. ) Sacc, PI. XVIII Fig. 1, will show the next number in

the series which is sixteen. Thirty-two are found in each

ascus of Ryparobius pelletieri (Cr. ) Sacc, PI. XVII Fig. I

and sixty-four in Ryparobius crustaceus (Fckl.) Rehm., PI.

XVII Fig. 11. One other representative has been studied in

which there are more than sixty-four but the exact number

could not be determined definitely. In adddition to this series

some species which ordinarily have eight spores sometimes

contain only four or six. This has been found to occur in

plants of Ascobolus immcrsus Pers., PI. XVI Fig. 1, which

were grown in the laboratory. Several plants were examined

in each of which asci were found containing eight spores,

several in each plant also being found containing only four,

and in one or two cases, six.

The arrangement of the spores in the ascus varies with

different species and genera and depends to some extent upon

their form.

As to form, the sporidia may be spherical, elliptical, fusi-

form or spindle-shaped, or linear with many gradations
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between all of these forms. The spherical spores are gen-

erally disposed in one row in the ascus, those of an elliptical

form in one, two, or four rows, or they may be irregularly

arranged as in many species of Ascobolus. The elliptical

spores are generally parallel or oblique with reference to the

ascus. The fusiform spores may be in one or two rows and

are generally nearly parallel with the ascus and those of a

linear form are side by side and also parallel or nearly so.

The spores may be free in the ascus or imbedded in a

gelatinous substance. In several species each individual

spore is imbedded in this way, and in one genus, Saccobolus,

the eight spores are closely united and the whole number
imbedded in a block of gelatine, in which they are ejected

from the ascus, still remaining united after being ejected.

Externally the spores may be smooth or marked in various

ways. The markings may be the form of minute spines

which are sometimes long, and sometimes very short, or they

may form larger wart-like structures when the spores are said

to be verrucose. In still other cases the spores are marked

by elevated ridges arranged so as to form various patterns.

In this case the spore is said to be reticulate.

Internally the spores are colored, transparent or hyaline, or

granular, and in many cases there are one or several trans-

parent drops, the number being quite constant with the

different species, and the spore is then said to be guttate or

guttulate. In many cases, especially when the spores are

long and slender, they are divided by cross walls into several

cells, and are then septate.

One of the most interesting points in connection with the

sexual fructification of the discomycetes is the manner in

which the spores are ejected from the ascus at maturity. If

fresh material of almost any of the common species, such as

Peziza aurantia Pers., PI. VIII, Fig. 1. be placed in a moist

chamber and left for some time, on suddenly lifting the

bell jar, a cloud of spores will be seen to issue from the

hymenium in such numbers that the fungi are often said to
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smoke. This so-called smoking takes place at intervals and

seems to be brought about by any slight disturbance in the

atmosphere; the breath often being sufficient to cause the

ejection of thousands of spores. This phenomenon is well

known to all those who are familiar with the plants of this

group, but the cause is not so well known. Since the puffing

of the spores takes place after removing the bell jar, it is

thought by some students of fungi that the ejection of the

spores is due to the contraction of the ascus in- drying. This

is not the case for if uninjured asci from fresh plants be

placed on a slide in water, thus preventing every possibility

of drying, the ejection will take place and may be easily

studied with the microscope. The addition of water does

not hinder the processs and the activity of the apparatus is

even stimulated in this way.

The ejection of the spores probably takes place continually

while the plants are under cover but the ejection of the spores

in large numbers at the moment of raising the bell jar is

probably due to the sudden change in the atmospheric

pressure. The bursting of the ascus is brought about by the

internal pressure resulting from the process of endosmosis.

The ejection of the spores does not take place if the asci are

immersed in a solution of alcohol or glycerine, showing that

those agencies which tend to promote the process of endomosis

stimulate the spore-dispersal.

If asci immersed in water are carefully studied during the

process of spore ejection, they will be seen not to contract, but

to expand just before the ejection of the spores and then to

assume their normal form except for the rupture at their free

end, and to remain thus if unmolested. If several asci from

fresh plants of Lachnea scutellata (Linn.) Sacc, PI. VI, Fig.

1, in which the spores are arranged in a definite row in the

ascus, be studied as described above, the spores will be seen

to crowd toward its free end so that the row is broken up and

the spores are crowded together, the ascus becoming very

much expanded at that point. They remain in this position
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for some time as though under tension, when suddenly the

ascus breaks at a certain point called the point of dehiscence

and the spores are ejected in a mass.

The position and form of the rupture of the ascus for the

exit of the spores varies in different species. In some species

it is a simple slit-like opening across the end of the ascus,

while in others it is in the form of a circle near its end so that

the whole top is entirely removed or remains attached at one

side in the form of a lid. That the operculum should remain

attached at one side seems to be accidental. The spore

pressure from within would be likely to be more on one side

than the other, and the operculum, having broken loose on

that side would naturally remain attached at the other, as it

does in many species. Boudier has placed a great deal of

importance upon the manner of dehiscence of the ascus and

in one of his papers he suggests that this be used as a basis of

classification for separating the discomycetes into two large

groups, the operculate and the non-operculate forms.

In many of the species of this group the asci emerge

beyond the surface of the hymenium at maturity, this being

brought about, in part at least, by the elongation of the mature

ascus. This is characteristic of the family Ascobolacccr, in

many of which the spores become purple at maturity.

Measurements show that the asci which contain purple spores

are much longer than those in which the spores are not yet

mature. This may be in part due to the stretching of the

ascus from the pressure within, as is indicated by the fact

that the asci tend to retract after the spores have been

ejected.

The emergence of the asci in this group led to the old idea

that the asci themselves were ejected with their spores. This

was commonly thought to be the case by early writers on

account of the disappearance of the asci after the ejection of

their dark colored contents. Prof. Underwood, of Columbia

University, in his book entitled "Moulds, Mildews and Mush-

rooms," page 56, describes it in the following words: " The
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Ascobolacec? are peculiar in their habit of discharging their

asci so as to more widely disseminate their spores." That

this is a mistake may be shown by a simple experiment. If

a small piece of glass be moistened on one side with glycerine

or some other substance which will furnish a sticky surface,

and suspended over the plants with the moist surface down

until the asci have had time to eject their spores, the sticky

film will be found upon examination to contain spores and no

asci.

The most interesting form for this experiment is Ascobohts

immersus Pers. PI. XVI, Fig. 1. Plants of this species may
be grown in the laboratory on suitable material. In spite of

the small size of the plants they may be easily studied on

account of the large size of the spores and asci. If grown

under cover, after removing the cover the emergent asci can

be seen with the naked eye and counted with the aid of the

hand-lens. The asci do not all mature at one time but from

three to five may be seen at one time in the same plant. At

the time of the maturity of the spores, the asci, project to

such an extent that the eight spores are borne in that part of

the ascus above the surface of the hymenium. After leaving

the plants uncovered for a short time the asci will be seen to

suddenly disappear one at a time or several at once. DeBary

says that in the Ascobolacece the spores are ejected from all

the mature asci in each plant at one time and not in suc-

cession. In this case the mature asci do not always eject

their spores at one time, but it may take place in succession.

If a glass be suspended over these plants as described above

it will soon be found to contain spores in clusters of eight

each; the spores having been ejected with such force that all

of the spores from each individual ascus remain attached to

the glass. In this case the spores are in clusters but not in

close contact as they were in the ascus but scattered as shot

would scatter when fired from a gun. In other species of

Ascobolus, in which the asci are more numerous the spores are

not in clusters but cover the entire surface of the glass, but in

no case are asci found to be present.
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The process of spore-dispersal may also be studied with the

low power of the microscope in almost any of the members of

this family. In Ryparobius crustaceus (Fckl.) Relim., PI.

XVII, Fig. 11, the asci have been seen to protrude very much
until the spores have been ejected and then to gradually

retract toward their original position.

DeBary in his Morphology and Biology of Fungi, p. 92,

describes this process in the following words: " When the

asci are ready to eject their spores they are very much
extended and their broad club-shaped apex rises considerably

above the surface of the hymenium; this led to the erroneous

idea which was reproduced by Boudier, that the asci became

detached from their point of insertion and wandered up

among the paraphyses; they really remain firmly attached as

in all the rest of the Discomycetes. The projecting asci are

moreover distinctly visible to the naked eye in the larger

species as dark points, by reason of the dark violet-colored

spores in their apices. These points disappear at the moment

of dusting, because the spores fly off and the empty tubes are

drawn back beneath the surface of the hymenium. Older

observers were led by these appearances to the mistaken

notion that the entire asci were ejected from the hymenium

and hence the name Ascobohis."

The habitat of the discomycetes varies with the different

species and seems to be quite constant in each individual

case. Only one of the species described in this paper is

parasitic, Mollisia dehnii (Rabenh.) Karst, PI. XXIII, Fig.

1. This plant occurs on living plants of Potentilla norvegica

and grows in such numbers as to almost completely cover the

stems and leaves, those on the leaves being found on or near

the veins.

The remaining forms are saphrophytic and occur on nearly

every kind of organic matter, such as decaying wood, leaves

and stems of herbaceous plants, damp soil which is mixed

with organic material, charcoal, ashes, old cloth, paper, etc.

Ascophanus testaccus (Moug.) Phill. PI. XIII, Fig. 1, is



240 NATURAL HISTORY BULLETIN.

commonly found on old sacking, probably on account of the

material of which the sacking is made. This species has

been described by many authors as occurring on this kind of

habitat; and for this reason, during the spring of 1903 an old

sack found in a damp place among weeds at Lafayette, Indiana,

was examined for the purpose of finding this particular

species. It was found to be covered in places with the beau-

tiful, pale red plants. Specimens of this material after being

kept dry for several months were placed ir a moist chamber

and resumed growth. Other pieces of sacking were inocu-

lated from this and produced mature plants in a few weeks.

Specimens of the same plant have been found in smaller

quantities in this state growing on old rag carpet.

Several genera, including the one just mentioned, are

usually found on the dung of different animals. These

genera belong to the family Ascobolacctr. Nearly all of the

plants described here belonging to this family have been

grown on such materials in the laboratory. Fresh material

may be used but in most cases the material used was that

obtained outside and which had stood in the open field for

some time. This material would be crowded with spores

and spawn of various kinds.

Several different species were grown on the same sub-

stratum but generally appear at different times. In several

cases the same specimen has been grown on different kinds of

dung but in many cases the plants seem best adapted or

restricted to one particular habitat, so that knowing this, we
may predict the species likely to appear.

One species Ascobohis atro-fuscus (P. & P.) PI. XV, Fig.

1, is commonly found on burnt ground and charcoal, but as a

group the Ascobolacece are dung-inhabiting plants.

Those specimens which were grown in the laboratory and
the kind of material on which they were grown is indicated

in the descriptions and need not be repeated here.

The history of the study of the discomycetes extends back
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over several centuries. The first available reference to the

name Pezisa used as a botanical term, under which most of

those forms now included in the Pezizinea were at first

studied, is in " Plinie's Naturall Historie, 1
' Vol. 2, p. 7, Chap.

3, a translation published in 1601 from the original written

about 70 A. D., and reads as follows: " Within the province

of Cyrenaica in Affrick, there is found the like excresence

called Missy, passing sweet and pleasant, as well in regard of

the smell as the taste, more pulpous also and fuller of

carnositie than the rest: likewise, another of that nature in

Thracia. called Ceraunium. As touching all the forts of

Mushromes, Toad-stools, Puffes, Fusbals or Fusses, these

particulars following are observed, First it is known for

certain, That if the autumn be much disposed to raine, and

withall the aire bee troubled and disquieted with many
thunders, during that season: there will be good store of such

Mushromes, &c, especially (I say) if it thunder much. * *

******* As touching the Truffles or Mushromes

of Afia, the most excelent of all others be neare unto L,amp-

sacum and Alopeconnesus: but the best that Greece yieldeth

are in the territorie about the citie Elis. In this Toad-stoole

or Mushroome kind are those flat Fusses and Puffes to be

reckoned, which the Greeks name Pezitcv (Pezici): as they

have no root at all, so they bee altogether without either stele

or taile."

Whether the plants referred to in this article are the same

as those now included under that name is not known.

In 1719, Dillenius in "Catalogus Plantarum " p. 194-196

describes several species of Pezisa.

In 1769, Linnaeus in Systema Natura Vol. 3, p. 725
describes several species of fungi under the same name.

In 1791, Bulliard in Historie des Champignons described

and illustrated many species belonging to both the Pezizinece

and the Helvellinecp. Other authors who have described

much material belonging to this group are Persoon, who
published Synopsis Methodica Fungorum in the year 1801,
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Fries in Systema Mycologicum published in 1823, anc^ Cooke

in Handbook of British Fungi, in 1871.

Phillips in his book entitled British Discomycetes, pub-

lished in 1887 describes more than six hundred species of

plants belonging to this group, which occur in England.

In 1889 Saccardo published Sylloge Fungorum in which

all the known species up to that date are described, and in

1897 Engler and Prantl published that part of the Naturlichen

Pflanzen Familien in which the principal groups are des-

cribed and illustrated.

The classification of the group varies at different times and

with different authors. Most of the forms now belonging to the

Pczizinece were at first included under the genus Pcsiza and

it was represented by only a small number of described species

The Pt'.zizincce are now represented by about three thousand

known species which are distributed among many different

genera, the exact number of genera depending upon the

author. The Discomycetes represent one of the largest groups

of fungi and are world-wide in their distribution.

The external characters were used by the early authors as

the only basis for classification, but since the microscope has

come into use, in addition to the external characters, much
attention is given by recent writers on the subject to the

internal characters such as the size of the asci, spores and

paraphyses, also to the form, markings and coloration of the

spores.

By most of the recent authors the Pczizincae are divided

into nine families, the distinction between the families being

made on the internal and external characters as given above.

Dr. E. J. Durand of Cornell University suggests a new
basis of classification for separating the Pezizinece into families.

He divides the Pczizi)iece into four families, the distinction

being made upon the structural characters of the sterile part

of the fruiting phase. Since the aim in modern classification

is to show as far as possible the natural relationship, a classifi-
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cation based upon structural characters is that by which this

may best be done.

The classification used here with few exceptions is that pre-

sented by Schrceter and Lindau in Engler-Prantl, Natur-

lichen Pflanzen Familieu. The complete key to the genera

of the two orders Helvellinece and Pczizinece is given here as

presented in that work.

Since the determinations have been made for the most part

without material for comparison, any corrections by those

interested will be gratefully received.

KEY TO THE GENERA

A—Hymenium exposed from the first

A—Hymenium at first closed.

b—Hymenium open at an early stage, without

firm covering .....
b—Hymenium inclosed in firm covering, opening

at maturity.

c—Opening with a star-like aperture

c—Elongate opening with a slit-like aperture

Helvellinece

Pezizinece

Phacidiinece

Hysteriinece

heivveu-jne^:

A—Receptacle borne on a stem.

b—Pileus clavate or knob-like; asci non-oper-

culate .......
b—Pileus capitate or pileate ; asci operculate

A—Receptacle sessile .....
Geoglossacecp

Helvellacea

Rhizinacecp

Geoglossace;^

A—Receptacle sessile on the stem or adnate with it.

b—Receptacle clavate, sessile on the stem,

c—Spores colorless, 1 -celled.

d—Pileus sharply distinguished from the

stem, bright colored . . . Mitrula

d—Pileus not sharply distinguished, bright

or dark colored .... Microglossum

c—Spores several-celled.

d—Spores colorless .... Leptoglossum

d—Spores brown .... Geoglossum



244 NATURAL HISTORY BULLETIN.

b—Receptacle spoon-shaped, adnate with the stem,

c—Receptacle adnate on one side only

c—Receptacle adnate on both sides of stem,

d—Spores spherical ....
d—Spores linear ....

A—Receptacle knob-like, pileate, sharply distin-

guished from the stem, with a definite rind,

b—Spores elongate-elliptic, fusiform or needle-

shaped.

c—Spores elongate-elliptic.

d—Receptacle gelatinous

d—Receptacle waxy ....
c—Spores linear.

d—Receptacle flesh}- ; pileus pileate, with

rind ......
d—Receptacle waxy; pileus cup-shaped

1)—Spores spherical . ...

Hemiglossum

Xcoleeta

Spathit lai ia

Leotia

Cudoniella

Cudon ia

1 'ibrissea

Rcesleria

HeEVEELACE.E

A—Pileus hollow entirely or in the upper part only.

The cavity of the pileus is a continuation of that

of the stem.

b—Upper surfare of the pileus marked by deep

pits ....... Morchella

b—Upper surface of the pileus marked by spiral

folds ....... Gyromitra

A—Pileus membranous, bell - shaped or ragged,

attached to the stem at the central point only.

b—Pileus bell-shaped .... Verpa

b—Pileus flat, inverted almost pileate . . Cidaris

b—Pileus lobed, wrapped around the stem . Helvetia

Rhizinace^S

A—Spores elliptical or fusiform.

b—Receptacle flat, fleshy-membranous, spread out

or inverted.

c—Under side smooth ....
c—L

"nder side with root-like processes

1)—Receptacle fleshy upright columnar

A—Spores spherical ; receptacle roundish

Psilopeziza

Rhizina

( iiderwoodia

SphccrosoHia

Pezizixe^E

A—Receptacle free. Stroma entirely wanting or

consisting of a felt-like layer or a thin black

crust.

b—Receptacle fleshy or waxy, rarely gelatinous

;

ends of paraphyses free.
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c—Peridium and hypothecium of nearly the

same structure,

d—Receptacle open from the first, convex ;

peridium wanting or poorly developed

d—Receptacle at first concave; peridium

developed ; fleshy,

e—Asci at maturity forming an even

layer, not emergent

e—Asci at maturity emergent

c—Peridium forming a more or less well dif-

ferentiated layer.

d—Peridium composed of elongate, thin,

bright-walled cells parallel with each other

forming the pseudo-parenchyma

d—Peridium composed of roundish or angu-

lar, thin, dark-walled cells forming the

psudo-parenchyma ....
b—Receptacle leathery or cartilaginous; ends of

paraphyses united to form an epithecium.

c—Peridium wanting or poorly developed

c—Peridium well developed, mostly leathery,

d—Receptacle free from the first, never in-

closed in a membrane
d—Receptacle at first submerged, later

breaking through the epidermis, cup- or

beaker-shaped often at first inclosed in a

membrane .....
A—Receptacle seated on a well developed stroma

consisting of strands or knob-like structures.

b—Stroma consisting of strands; receptacle on

ends of strands .....
b—Stroma consisting of knob-like structures;

receptacles imbedded ....

Pyronemacec

Pezizacea

jlsioholacccc

Helotiacece

Mollisiacccc

Celidiacece

Patella) iaccic

Cenangiace.ee

Cordieritidaceez

Cyttariacicc

I'YRONEMACE^

A—Receptacle seated on loose hyphie ;
hypothecium

very poorly developed; peridium wanting; asci

free on the receptacle.

b—Epispore colored .....
b—Epispore colorless ....

A—Receptacle seated on a spider-web-like, or felt-

like mass of hyphae; hypothecium well developed,

fleshy
;
peridium poorly developed,

b— Spores elliptical .....
b—Spores spherical . . ...

Ascodesmis

i Xscocalathium

Pyronema
Pyronemella
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Pezizace^E

A—Spores spherical.

b—Receptacle externally clothed with hairs.

c—Receptacle bright colored ; hairs long, sharp Splncrospora

c—Receptacle dark colored ; hair fine short Pseudoplectania

b—Receptacle externally smooth . . . Plicariella

A—Spores elliptic, blunt, rarely pointed,

b—Receptacle externally hairy.

c—Margin regular ..... Lachnea

c—At first buried or partly buried in ground,

margin irregularly splitting . . . Sarcosphtzra

b—Receptacle externally smooth.

c—Regular, cup-shaped, margin smooth . Peziza

Sub-genera

d—Juice colorless.

e—Asci blue with iodine

f—Receptacle sessile . . . Plicaria

f—Receptacle stipitate . . . Tazzetta

e—Asci not blue with iodine,

f—Spores smooth or rough.

g—Entirely sessile . . . Ilumaria

g—More or less sessile,

h—.Stem short thick,

i—Stern smooth.

j—Receptacle goblet- or beaker-

shaped . . . Ceopyx is

j—Receptacle at last entirely

flat .... Piscina

i—Stem uneven, grooved . Acctabula

h—Stem long thin ; receptacle out-

side rough . . . Macropodia

f—Spores at last reticulate . . Aleuria

d—Juice milky, colored . . . Galaclinia

c—Cup irregular, split or elongated on one side Otidea

Ascobolack.i:

A—Spores colorless.

b—Spores spherical . . . .

b—Spores elliptical.

c—Peridium developed,

d—Asci 8-spored.

e—Receptacle hairy

e—Receptacle smooth

d—Asci 16- to many-spored.

e—Asci without ring at summit
e—Asci with ring at summit

c—Peridium wanting.

Cubonia

Lasiobolus

Ascophanus

Ryparobius

Streptotheca
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d—Cup not surrounded with gelatinous layer Zukalina

d—Cup with gelatinous layer . . Glosopeziza

A—Spores colored, at last violet or brown.

b—Spores spherical ..... Boudiera

b—Spores elliptical, or fusiform.

c—Spores united in a ball in the ascus . Saccobolus

c—Spores free in the ascus . . . Ascobolus

HKLOTlACK.lv

A—Receptacle between fleshy and waxy or waxy,

thick or membranous.

b—Receptacle fleshy waxy, bright fragile or dull

leathery ; not coherent,

c—Externally hairy.

d—Externally tomentose . . . Sarcoscypha

d—Externally bristly .... Pilocratcra

c—Externally smooth.

d—Receptacle not springing from sclerotium.

e—Spores at length not stalked.

f—Substratum green . . . Chlorosplcniuni

f—Substratum not colored . . Ciboria

e—Spores, at length, stalked . . Rutstrcemia

d—Receptacle arising from a sclerotium Sclerotinia

b—Receptacle waxy, thick, tough or membranous,

c—Receptacle externally hairy.

d—Receptacle seated on a web of hypha.'.

e—Spores 1 -celled . . . Eriopeziza

e—Spores at last more than 1 -celled . Arachnopcziza

d—Receptacle without web of hyphte.

e—Spores spherical . . . Lachnellula

e—Spores elliptical or elongate.

f—Hymenium clothed with dark hairs Desmazicrella

f—Hymenium smooth.

g—Paraphyses blunt at the apices,

h—Apothecium delicate; spores

1 -celled or 2-celled . . Dasyuyp/ia

h—Apothecium thick; spores at

last 2-celled . . . Lachnella

g—Paraphyses sharp at the apices.

h— Spores at last 1-celled . Lachnum

h—Spores at last more than 1-celled Erinella

c—Receptacle externally smooth.

d—Spores spherical .... Pitya

d—Spores elliptical or fusiform,

e—Spores at last 1-celled.

f—Apothecium smooth . . . Hymcnoscypha

f—Apothecium notched . . Cyathicula
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e—Spores at last 2-4-celled.

f—Receptacle sessile; rarely crowded,

on ground .... Belonium
f—Receptacle stipitate; stems united,

g—Apothecium waxy ; stein short

delicate .... Belonioscvpha

g—Apothecium waxy thick; stem

thick ..... IIclotinm
d—Spores linear.

e—Receptacle sessile . . . Gorgoniceps

e—Receptacle stipitate . . . Pocillum

A—Receptacle cartilaginous or gelatinous,

b—Spores at last 1 -celled.

c—Receptacle at first spherical, sessile, at last

stipitate, small ..... Stamnavia

c—Receptacle stipitate from first, spherical,

then cup- shaped, larger . . . Ombrophila

b—Spores at last several-celled . . . Coryne

MOI^IJSIACE^

A—Receptacle fleshy-waxy or rarely membranous,
b—Receptacle from the first free on the substratum,

c—Seated on a conspicuous web of hyphae.

d—Spores at length 1 -celled . . Tapcsia

d—Spores many- celled, linear . . Trichobelonium

c—Not seated on a web of hypha

.

d—Spores at length 1 -celled.

e—Spores spherical.... Mo/lisiil/a

e—Spores elongate .... Dlollisia

d—Spores at last 2-celled . . . Niptera

d—Spores fusiform, 4- to many-celled . Belonidiiim

d—Spores linear many-celled . . Belonopsis

b—Receptacle at first immersed in the substratum,

then erumpent.

b—Bright colored, only slightly erumpent.

d—Spores at last only 1 -celled . . Pseudopcrjirja

d—Spores at last many-celled . . Fabrcea

c—Dark colored and strongly erumpent.

d—Spores at last 1 -celled.

e—Externally beset with spines . Pirottcca

e—Externally smooth-margined, at most,

d—Spores many-celled . . . Bcloniella

A—Receptacle cartilaginous, horny when dry.

b— Spores at last 1 -celled .... Orbilia

b—Spores at last 2-4-celled . . . Calloria
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CuuniACE.-iJ

A—Spores 1 -celled.

b—On wood or bark .

b—On lichens .

A—vSpores 2-celled.

b—On wood or bark .

b—On lichens .

A—Spores 4-6-celled ; on lichens

„ Ixyi in in

Phacopsis

Lecideopsis

Conida

Ciiidiiiui

PATELLARIACK.lv

A—Apothecium thin; hypothecium poorly developed,

b—Spores hyaline.

c—Spores 1- often at last 2-celled . . Patellea

c—Spores septate, 4-6-celled . . . Durella

b—Spores brown, 2-celled .... Caldesia

A—Apothecium thick; hypothecium well developed,

b—Asci 8-spored.

c—Spores 1- or 2-celled.

d—Spores at last 1 -celled.

e—Paraphyses not thickened above . Starlncckia

e—Paraphyses club-shaped at their apices,

f—Receptacle from the first on the sur-

face ; saprophytic . . . Patinclla

f—Receptacle at first immersed, erum-

pent; parasitic . . . Nesolcchia

d—Spores 2-celled.

e—Receptacle smooth.

f—Spores hyaline . . . Scutu/a

f—Spores hyaline then brown, seldom

brownish.

g—Receptacle free, sessile, rarely

slightly immersed; saprophytic,

h—Receptacle round . . Karschia

h—Receptacle elongate or irregular Melaspilea

h—Receptacle linear or stellately

branched . . . HysteropatcIIa

g—Receptacle at first immersed then

erumpent; parasitic . . Abrothallus

e—Receptacle hairy ; on living leaves fo/iaiisoma

c—Spores needle-shaped or thread-like, 4 to

many celled.

d—vSpores not breaking into single cells in

the ascus.

e—Spores fusiform or elongate.

f—Spores elliptic, mostly 4- (6 or 8)

celled hyaline then brown; mostly

parasitic ..... Leciograplia
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f—Spores fusiform, -I- or more celled,

hyaline; saprophytic . . Patellaria

e—Spores long, thread-like,

f—Receptacle sessile.

g—Spores rod-like, 4-6 celled. . Pragmorpora

g—Spores thread-like, many celled Scutularia

f—Receptacle top-shaped, stipitate Lahmia
d—Spores thread-like, many celled, break-

ing into single cells in the ascus . Dactrospora

b—Asci many spored.

c—vSpores spherical, 1-celled . . . Biatorella

c—Tpores elongate, 4-celled . . . Baggea

CENANGIACK.lv

A— Receptacles when fresh leathery, horny, or waxy,

b—At first immersed, stroma not present.

c—Spores 1-celled.

d—Receptacles bright-colored outside, downy / 'clutaria

d—Receptacles dark-colored outside.

e—Spores hyaline; receptacle smooth out-

side ...... Cenangium
e—vSpores colored ; receptacle externally

downy ..... Schweinitzia

c—Spores elongate J- (celled,

d—Spores hyaline.

e—Spores always 2-celled; receptacle ex-

ternally smooth .... Cenangella

e—Spores 2 or 4-celled; receptacle ex-

ternally downy .... Crumenula
d—Spores when mature brown to brownish-

black.

e—Receptacle elongate, with thick rind. Tryblidiella

e—Receptacle roundish.

f—Spores 2-celled; margin thin . Pseudotryblidium

f—Spores 4-celled ; margin of receptacle

involute . . . . . Rhytidopeziza

c—Spores thread-like, many celled . . Godronia

b—Receptacle seated on a more or less well de-

veloped stroma; at first under the bark.

c—Spores 8 in the ascus, not germinating in

ascus ...... Derm atea

c—Spores sprouting in the ascus, ascus filled

with conidia ..... Tympanis
A—Receptacle in fresh condition gelatinous.

b—Receptacle sessile or stipitate, smooth and

cup-shaped,

c—Spores 1-celled.
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d—Spores spherical . .

d—Spores elongate.

e—Receptacle within gelatinous, soft.

f—Receptacle sessile thin

f—Receptacle stipitate thick .

e—Receptacle within watery-gelatinous

c—Spores 2-celled.

d—Spores unequally 2-celled, rounded, par-

asitic on algae ....
d—Spores elongate pointed, 2-celled, 01

wood ......
c—Spores thread-like ....
c—Spores muriform ....

b—Receptacle with disc folded, brain-like.

c—Spores 1-celled, hyaline

c—Spores septate muriform, dark colored .

Pulparia

Bulgariella

Bulgaria

Sarcosoma

Paryphedria

Sorokina

Holwaya
Sarcomyces

Hcptnatomyces

Hcematomyxa

Order I—HELVELLINE/E Schrceter.

Receptacle vertical, stipitate, mitrate, pileate, or clavate;

hymenium superior, exposed from the first; substance between

fleshy and waxy, rarely gelatinous.

Family I—GEOGI,OSSACE^

Receptacle fleshy, waxy, or gelatinous; fructification sepa-

rated into a sterile stem and a fertile receptacle. Hymenium

on the outside of the receptacle, always exposed. Asci clavate,

non-operculate.

Genus I—S PATHULARIA Persoon.

Receptacle fleshy, stipitate, vertical, compressed laterally,

extending down two opposite sides of the stem; sporidia 8,

filiform, hyaline, paraph yses filiform.

One species has been collected in the northeast part of the

state which is distinguished by its yellow color. It is common

in that part of the state on naked soil in woods.
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Spathularia clavata (Schaeff.) Sacc.

Plate I, fig. i.

1800 Elvella clavata Schaeffer, t. CXLIX.
1801 Spathularia Jlavida Persoon, Syn. Fung., II, p. 610.

1818 Spath it /aria Jlavida Martius, Flora Crpt. Erlang.
, p. 400.

1860 Spathularia jlavida Berkeley, Outl. of Brit. Fung., p. 360.

1871 Spathularia Jlavida Cooke, Handbk. of Brit. Fung., II, p. 661.

1884 Spathularia Jlovida Ellis and Everhart, N. A. Fung. No. 1268.

1887 Spathularia Jlavida Phillips, Brit. Disc, p. 30.

1889 Spathularia clavata Saccardo, Sylloge Fung. , VIII, p. 48.

1896 Spathularia clavata Underwood, Minn. Bot. Studies, reprint, p. 498.

Receptacle spatulate, compressed, nearly even, yellow; mar-

gin often crisped or undulated, i to 3 inches high; stem light

colored, whitish; asci clavate; sporidia S, filiform, 50 to 60 by

2 to 3 microns, guttulate or granular within; paraphyses fili-

form, branched, numerous.

Habitat—On the ground in woods, summer; collected by

B. Shimek, Winneshiek county, Iowa.

Plants distinguished by their yellow color. The pileus is

flattened laterally so as to be spoon-shaped or spatulate and is

often much contorted and twisted. The plants are found

among leaves and sticks on damp soil in woods.

Genus II—L E O T I A Hill.

Receptacle stipitate, gelatinous, pileate, roundish or spread-

ing, revolute at the margin; hymenium covering the upper

surface and the margin of pileus, under surface sterile; hymen-

ium undulated or even. Stem cylindrical or laterally com-

pressed. Asci clavate, 8-spored; sporidia fusiform or linear,

colorless.

Leotia stipitata (fiosc.) Schrceter.

Plate I, fig. n.

1823 Leotia chlorocephala Fries, Syst. Myc. , II, p. 30.

1874 Leotia chlorocephala Berkeley, Grev. , III, p. 149.

1887 Leotia chlorocephala Phillips, Brit. Disc., p. 23.

1889 Leotia chlorocephala Saccardo Sylloge Fung. VIII, p. 609.

1896 Leotia chlorocephala Underwood, Minn. Bot. Studies, reprint, p. 498.

1897 Leotia stipiata Engler-Prantl, Pflan. Famil. , II, p. 166.
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Plants stipitate, 1 to 3 inches high by 1 inch broad; pileus

globose or spreading, smooth, dark seruginous green; stem

long, flattened or twisted, light colored, yellowish, covered with

minute hair-like structures; asci clavate; sporidia 8, guttuiate

and granular within, 20 by 5 microns; paraph yses filiform.

Habitat—On soil in woods among leaves, summer and fall,

Iowa City.

This species is recognized by its dark green pileus and light

colored stem. The light yellowish stem distinguishes it from

the very closely related species, Leotia lubrica Pers. in which

the stem and pileus are both green.

Several plants were examined by Dr. E. J. Durand of Cor-

nell University and reported to be the species named above.

Family II—HEI,VEI,I,ACE^.

Plants fleshy, saparated into stem and pileus. Stem sharply

distinguished from the receptacle, for the most part hollow,

fragile. Receptacle pileate covered outside with the hymen-

iurn, which is always exposed, composed of asci and well de-

veloped paraphyses. Asci operculate. Spores elliptical,

colorless or light yellowish.

Genus I—M ORCHELLA Dillenius.

Fleshy, stipitate, fragile, with pileate receptacle. Stem

cylindrical, hollow. Receptacle sharply distinguished from

the stem and pitted. Hymenium covering the outer surface

of the receptacle. Asci 8-spored cylindrical, operculate.

Sporidia elliptic, i-celled. Paraphyses cylindrical or clavate.

Two species have been collected in this part of the state.

Plants of the same species vary greatly in external form but

these differences do not seem to be definite enough to mark

distinct species.

KEY TO THE SPECIES.

a—Receptacle adnate at the base with stem . . M. conica.

a—Receptacle free at the base M. hybrida.
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MORCHELLA CONICA Pers.

Plate II, fig i.

1823 Morchella conica Fries, Syst. Myc. , II, p. 7.

1887 Morchella conica Phillips, Brit. Disc, p. 4.

1889 Morchella conica Saccardo, Sylloge Fung. , VIII, p.
l

>.

1896 Morchella, conica Underwood, Minn. Bot. Studies, reprint, p. 493.

1897 Morchella conica Engler-Prantl, Pflan. Famil., I, i, p. 169, fig. 141.

1900 Morchella conica Atkinson, Mush., p. 218, fig. 206.

Pileus conical, or terete, oblong,' aclnate at the base, yellow-

ish; primary ribs longitudinal, secondary forming transverse

folds; pits elongated, narrow; stem cylindrical or tapering to-

ward the top, whitish; asci cylindrical, 8-spored; sporidia

elliptic, 15 to 20 by 10 to 12 microns, granular within para-

physes a little enlarged at their apices.

Habitat—On the ground in spring; Iowa City.

The principle distinction between this species and Morchella

esadenta Linn, seems to be in the form and external appear-

ance of the plants. In the species described here the primary

ribs tend to be longitudinal with the pileus forming oblong

pits which are more or less rectangular. In Morchella escul-

enta Linn, the pileus is more nearly rounded and the pits are

irregular and show no definite arrangement.

Morchella hybrida {Sozv.) Pers.

Plate II, fig. 11.

1801 Morchella hybrida Persoon, Syn, Fung. , II, p. 620.

1823 Morchella semilibera Fries, Syst. Myc, II, p. 10.

1828 Morchella semilibera Fries, Elench. Fung., 1, p. 2.

1860 Morchella semilibera D.C., Berkeley, Outl. of Brit. Fung., p. 358.

1871 Morchella semilibera D.C , Cooke, Handbk. of Brit. Fung. , II, p. 656.

1887 Morchella semilibera D.C, Phillips, Brit. Disc, p. 7.

1889 MoAchella hybrida Saccardo, Sylloge Fung., VIII, p. 13.

1897 Morchella hybrida Engler-Prantl, Pflan. Famil., I, i, p. 169.

1899 Morchella hybrida Underwood, M. M. & M.
, p. 66.

1900 Morchella semilibera D.C, Atkinson, Mush., p. 219.

Pileus free half way up; ribs longitudinal, forming oblong

pits which are veined within; stem cylindrical, even, often

very long and enlarged at the base; asci cylindrical; sporidia 8,
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elliptic, yellowish, 20 to 25 by 12 to 14 microns; paraphyses

filiform, slightly enlarged at their apices.

Habitat—On the ground; spring; Iowa.

The stem is long and generally even and the pileus is

a small cap-shaped body often of a dark brownish or yellow-

ish color. The plants often grow to a height uf from 5 to 6

inches. The stem is covered with minute hair-like structures,

which are very irregular, consisting of loosely united roundish

or elongated cells.

Genus II—H ELVELLA Fries.

Receptacle pileate, supported by the center, deflected, con-

cave and sterile beneath. Upper surface of pileus covered by

the hymenium which is even. Stem always present, united

by the center to the pileus, hollow or filled with cavities. In

mature plants pileus compressed, lobate, substance waxy-

membranaceous; asci cylindrical; sporidia 8, elliptic, smooth;

paraphyses linear.

Several species have been collected in this part of the state,

two of which are described. The plants described are found

in woods in the spring or fall.

KEY TO THE SPECIES.

a—Stem grooved, large; pileus free at the margin . H. crispa.

a—Stem even, slender
;
pileus free .... H. clastica.

Helvella crispa (Scop.) Fries.

Plate III, fig. 1.

1823 Helvella crispa Fries, Syst. Myc. , II, p. 14.

186U Helvella crispa Berkeley, Outl. of Brit. Fung.
, p. 350.

1871 Helvella crispa Cooke, Handbk. of Brit. Fung., II, p. 658.

1887 Helvella crispa Phillips Brit. Disc, p. 10.

1889 Helvella crispa Saccardo, Sylloge Fung., VIII, p. 18.

1896 Helvella crispa Underwood, Minn. Bot. Studies, reprint, p. 48^.

1897 Helvella crispa Engler-Prantl, Pflan. Famil., I, i, p. 170, fig. 141.

I

( K )D Helvella crispa Atkinson, Mush., p. 219.

Pileus deflected, lobed, free, crisped, pallid; stem hollow
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with deep grooves; asci cylindrical; sporidia 8, elliptical, 15

to 18 by 10 to 12, paraphyses filiform, slender.

Habitat—On the ground in woods; Iowa City.

Plants are from 2 to 3 inches in height and the pileus from 1

to 2 inches in diameter. Margin of pileus is entirely free from

the stem and the whole plant is of a very light color being

almost white. The color and the pileus which is entirely free

and expanded distinguishes this species from Helvetia lacu-

nosa. Plants are found in the spring in woods near Iowa City.

Helvella elastica Bull.

Plate III, fig. it.

1793 Helvella elastica Bulliard, Champ.
, p. 262.

1823 Helvella elastica Fries, Syst. Myc. , II, p. 21.

1860 Helvella elastica Berkeley, Outl. of Brit. Fung.
, p. 359.

1871 Helvella elastica Cooke, Handbk. of Brit. Fung., p. 659.

1887 Helvella elastica Phillips, Brit. Disc, p. 15.

1889 Helvella elastica Saccardo, Sylloge Fung., VIII, p. 24.

1896 Helvella elastica Underwood, Minn. Bot. Studies, p. 490.

1897 Helvella elastica Engler-Prantl, Pfian. Famil. , I, i, p. 171, fig. 114.

Pileus free, even, inflated, at length acutely lobed; stem

elongated, slender attenuated upwards, pruinose; asci cylin-

drical; sporidia 8, elliptic, 18 to 20 by 10 to 12 microns;

paraphyses filiform, slightly enlarged above.

Habitat—On the ground in woods; spring; Iowa City.

Distinguished by the long slender stem and free pileus

which is lobed often being very regular in outline, but some-

times more or less irregular. Margin of pileus is often

slightly incurved. Plants are of a very light yellowish color

and from 1 to 2 inches in height and .5 to 1 inch broad.

Order II—PEZIZINE^.

Receptacle well developed, fleshy or more or less leathery

generally regular. At first closed spherical (except Pyroiie-

7nacece) gradually opening becoming shallow cup-shaped or

beaker-shaped. Hymenium forming a covering on the upper,

inner surface, composed of asci and paraphyses arranged in

the form of a palisade.
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Family I—PYRONEMACE^S
Receptacle seated on a mass of thread-like hyphae. Hym-

enium at length plane or snbconvex. Peridinm wanting or

poorly developed.

Genus I—P Y R O N E M A Cams.

Receptacle seated on a mass of hypha?, fleshy, at first spher-

ical, then expanded. Peridium very poorly developed or

wanting. Sporidia elliptical, hyaline.

KEY TO THE SPECIES.

a—Plants very minute, crowded, on charcoal . P. aurantio-rubrum.

b—Plants larger, scattered, on burnt ground . P. melaloma.

Pyronema aurantio-rubrum {Fckl.) Sacc.

Peate IV, fig. 1.

1823 Peziza omphalodes

a. aurantio-rubrum Fries, Syst. Myc. , II, p. 73.

1889 Pyronema aurantio-rubrum Saccardo, Sylloge Fung., VIII, p. 73.

Receptacle fleshy, distinct, gregarious or crowded, 1 mm in

diameter, sessile, brick red or paler; hymenium plane; asci

cylindrical, 8-spored; sporidia elliptical, 8 to 9 by 5 to 6,

microns, 2 to 3 guttulate, granular within, paraphyses en-

larged upwards and filled with colored granules.

Habitat—On charcoal and ashes where fire has been in the

fall; Iowa City.

These plants grow closely crowded together on charcoal

and surrounding soil forming large reddish masses in such

places in the fall of the year during very wet weather. This

species is distinguished from Pyronema omphalodes (Bull)

Fckl., as described in Saccardo by the much smaller sporidia.

A plant collected at Lafayette, Indiana, by a student of Purdue

University, seems to conform to the description of P. ompha-

lodes Bull. These plants were collected on clay which was
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mixed with charcoal, and in this case the cups had run

together so as to form an irregular mass about 1 to 2 inches

in diameter, the individual cups near the center having been

fused into one mass, the sporidia also being much larger.

The color of the plants in both specimens is nearly the same.

Pyronema melaloma (Fr.) Fckl.

Plate IV, fig. 11.

1823 Peziza melaloma Fries, Syst. Myc, II, p. 68.

1889 Pyronema melaloma vSaccarclo, Sylloge Fung., VIII, p. 197.

Cups at first hemispherical then expanded, nearly plane,

hymenium dull orange-red, 3 to 5 mm in diameter, externally

clothed with dark brown, indistinct, hair-like processes; asci

cylindrical; sporidia elliptic, 1- to 2-guttulate 7 to 10 by 15

to 18 microns, smooth, hyaline; paraphyses filiform, septate,

somewhat enlarged upwards.

Habitat—On the ground iu a burnt place in the fall; Iowa

City.

Similar to LacJinea melaloma (A. & S.) Sacc. but cups

smaller and orange-red instead of brown and the hair-like pro-

cesses not so well developed. In this species these hair-like

structures consist of dark brownish lines near the margin of

the cup which in some cases seem to be hairs but are not

very well developed. The plants were numerous in the fall

where wood had been burned.

Family II—PESI^ACE^.
Receptacle, for the most part, borne on the surface, not im-

mersed in the substratum, sessile or stipitate, externally

smooth or clothed with hairs, fleshy. At first closed then

opening by a small aperture at the top and gradually expand-

ing. Peridium and hypothecium composed of loose roundish

cells. Asci not protruding at maturity, often operculate, or

opening by a flap-like structure. Spores hyaline.
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Genus I—S PH^ROSPORA Saccardo.

Receptacle sessile, at first hemispherical, then expanded,

externally clothed with simple, sharp pointed, septate hairs.

Asci 8-spored; spores spherical with one large guttula, smooth

or beset with spines, arranged in one row in the ascus. Para-

physes thickened above and filled with colored granules.

One species common in woods near Iowa City. In external

appearance the plants resemble those of the genus Lachnea

from which they are distinguished by their spherical spores.

Sphaerospora confusa {Cooke) Sacct
Plate V, fig. i.

1880 Sphaerospora confusa Saccardo, Sylloge Fung., VIII, p. 470.

1897 SpJiacrospora confusa Engler-Prantl, Pflan Famil., I, i, p. 170.

1000 Sphaerospora confusa Durand, Bull. Torrey Bot. Club, 27, p. 470.

Cups gregarious or scattered, hemispherical, then depressed,

5 to 10 mm in diameter, dark reddish brown, clothed extern-

ally with numerous, short, septate brown hairs, which are

often enlarged near the base; asci cylindrical, 14 by 150 to

160 microns; sporidia spherical, i-guttulate, 13 to 15 microns

in diameter; paraphysis filiform, enlarged at their apices.

Habitat—On soil in woods; Iowa City.

These plants are common on shady banks in the woods, all

summer, on naked soil or among moss. The plants are dull

brown and very hairy on the outside. They are easily dis-

tinguished from the different species of Lachnea which they

resemble in external appearance, by their spherical spores.

Genus II—L A C H N E A Fries.

Receptacle sessile or stipitate, externally more or less haired,

at first hemispherical, then expanded. When mature more or

less cup-shaped or expanded. Asci 8-spored; sporidia elliptical,

rarely fusiform, hyaline, smooth or rough, with one or two

guttula;, or eguttulate. On wood, soil, or other decaying

organic materials. Receptacle fleshy, varying in color.
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The plants of this genus are very common and readily dis-

tinguished by their external covering of hairs. Three species

are described here of the eight or ten collected near Iowa

City, the rest to appear later.

KEY TO THE SPECIES.

a—Receptacle cup-shaped, hymenium white or blu-

ish white ...... L. hemispherica.

a—Receptacle expanded, hymenium nearly plane,

b—Hairs on the exterior sharp pointed, hymenium
scarlet . . . . . . . L. scutellata.

b—Hairs on the exterior flexuose, hymenium,
reddish brown ...... Z.. tnelaloma.

Lachnea hemispherica {Wigg.) Gill.

Plate VII, fig. i.

1791 Peziza labellum Bulliard, Champ. , t. Ill, p. 204

1801 Peziza hemispherica Persoon, Fung. , II, p. 204.

1824 Peziza hemispherica Fries, Syst. Myc.
, p. 82.

1839 Peziza hemispherica Link, Handbk. , III, p. 323.

1960 Peziza hemispherica Berkeley, Brit. Fung.
, p. 367.

1871 Peziza hemispherica Cooke, Handbk. of Brit. Fung., II, p. 680.

1874 Peziza hemispherica Cooke, Grev. Ill, p. 73, pi. 23, fig. 95.

1882 Peziza hemispherica Ellis, N. A. Fungi. No. 837.

1887 Lachnea hemispherica Phillips, Brit. Disc., p. 211.

1889 Lachnea hemispherica Saccardo, Sulloge Fung., VIII, p. 166.

1897 Lachnea hemispherica Engler-Prantl, Pflan. Famil. I, i, p. 180.

1900 Lachnea hemispherica Durand, Bull. Tor. Bot. Club, 27, p. 478.

1902 Sepultaria albida Morgan, Jour, of Myc. 64, p. 188.

Cups scattered, sessile, hemispherical, entire, .5 to 1 inch in

diameter, margin at first incurved; externally brown, covered

with brown, rigid, septate hairs, more numerous near the

margin; hymenium bluish white; asci cylindrical or slightly

enlarged upwards; sporidia 8, elliptic, 2-guttulate, asperate,

20 to 22 by 10 to 13 microns; paraphyses septate, clavate at

the apices.

Habitat—On the ground in damp shady woods; Iowa City.

A very common species on naked soil in woods about Iowa

City. The plants are at first almost spherical, gradually open-

ing until they become hemispherical, as the name implies.
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The hairs, with which the exterior is covered, are more num-

erous and much longer near the margin, forming a fringe

which especially in the young specimens projects inward. The
cups are often 1 inch in diameter but generally smaller.

L,achne\ SCUTELLATA {Linn.) Sacc.

Plate VI, fig. i.

1767 Peziza sattellata Linnaeus, Syst. Nat., Ill, p. 725.

1801 Peziza scutellata Persoon, Syn. Fung., II, p. 650.

1823 Peziza scuteltata Fries, Syst. Myc, II, p. 85.

1833 Peziza scuteltata Link, Handbk. , III, p. 323.

1860 Peziza scuteltata Berkeley, Outl. of Brit. Fung., p. 368.

1871 Peziza scuteltata Cooke, Handbk. of Brit. Fung., II, p. 682.

1885 Peziza scuteltata Ellis and Everhart, N. A. Fung., No. 1310.

1887 Lachnea scuteltata Phillips, Brit. Disc, p. 222.

1889 Lachnea scuteltata Saccardo, Sylloge Fung. VIII, p. 173.

1897 Lachnea scuteltata Engler-Prantl, Pdj.11. Famil.,I, i, p. 180, fig. 147.

Cups scattered or gregarious, fleshy, sessile; externally as

well as the elevated margin, brown, clothed with rather long,

septate, brown, sharp pointed hairs; hymenium at first concave

then plane, bright red; asci cylindrical; sporidia 8 elliptic,

smooth, when fresh, often fitted with numerous guttulae and

granules, generally with 2 or 3 large guttulae, 20 to 22 by 12

to 14 microus; paraphyses simple or branched, enlarged at

their apices, often spirally marked, filled with orange granules.

Habitat—On decaying wood in the fall; Iowa City.

The plants of this species are very closely related to one or

two other common species which are not described in this

paper, but may be easily distinguished by the bright red disc

and the smooth spores which are filled with numerous gran-

ules. The hairs on the exterior are long and dark colored.

The planis are common in the late fall on much decayed wood
in wet places.

Lachnea melaloma (A. & S.) Sacc.

Plate VI, fig. n.

I860 Peziza melaloma Berkeley, Outl. of Brit. Fung.
, p. 366.

1871 Peziza melaloma Cooke, Handbk. of Brit. Fung., II, p. 674.

1887 Peziza melaloma Phillips, Brit. Disc., p. 109.

1889 Lachnea melaloma Saccardo, Sylloge Fung., VIII, p. 107.
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Sessile crowded, yellowish, slightly concave, then nearly

plane, becoming dingy orange brown, 3 to 8 mm. in diameter,

externally clothed with delicate flexuose, septate, black or

brown hairs; asci cylindrical; long; sporidia eight, elliptic, 1-

to 2-guttulate, 17 to 20 by 7 to 8 microns; paraphyses slender,

slightly enlarged at their apices.

Habitat—On and surrounding an old burnt stump, in open

woods; fall Iowa City.

The plants are very abundant on burnt wood and the sur-

rounding soil. When mature they are of a dark brownish

color and clothed on the outside of the cup with dark, reddish

brown hairs which are not errect but adpressed, forming dark

lines which extend from near the base toward the margin of

the cup. Fresh plants grown in the laboratory are at first

yellowish, becoming brown with age. At maturity the mar-

gin is generally elevated leaving the hymenium slightly con-

cave.

Genus III—N EOTIELLA Cooke.

Receptacle sessile or stipitate, externally clothed with hya-

line hairs. Asci 8-spored; spores ellipitial or fusiform, hya-

line, smooth, or verrucose, with or without guttulrc. Plants

found on earth or wood.

One species has been collected near Iowa City on damp soil.

NEOTIELLA LUTEO-PALLENS {Nyl.) Sacc.

Plate V, fig. 11.

1889 Nebtiella luleo-palens Saccardo, Sylloge Fung. VIII, p. 191.

Cups sessile, at first hemispherical, then expanded, pale

orange yellow, 4 to 5 mm. in diameter, externally clothed with

light colored septate, rather rigid hairs; asci cylindrical,

operculate; sporidia elliptic, 15 to 17 by 9 to 10 microns gran-

ular within; paraphyses stout thickened at their apices, filled

with large pale yellow granules, 5 to 7 microns in diameter.

Habitat—On naked soil in woods; also grown in laboratory

from same soil.
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The light colored hairs with which the exterior of these

plants is clothed distinguish this genus from the genus Lack-

nea in which the hairs are dark colored. They are dis-

tinguished from the genus Sacroscyplia which also has light

colored hairs, by the small sessile plants. Two plants were

grown in the laboratory from soil on which the plants were

found in the field. The hymenium is almost plane but gen-

erally surrounded by a delicate fringe. The asci often show

only four or six spores. Spores are often surrounded by a

gelatinous substance.

Genus III—S ARCOSPH^RA Auersw.

Receptacle at first closed, immersed in the ground, opening

at the summit and gradually spreading, often splitting at the

margin, when mature only partly immersed. Externally

clothed with soft, flexuose, septate, brown hair, longer near

the base, or nearly smooth. Asci 8-spored; sporidia elliptical,

hyaline, smooth, i-guttulate. Paraphyses colorless clavate.

The one species described here was collected in the summer

on sandy soil on the bank of a small lake in Washington park,

Chicago. The plants were partly immersed in the sand and

constricted at the mouth. Mature specimens were only slightly

split at the margin.

Sarcosphaera anenicola (Lev.) Lindau.

Plate VII, fig. n.

L887 Lachnea arenicola Phillips, Brit. Disc. p. 210.

1889 Lachnea arenicola Saccardo, Sylloge.Fung. , VIII, p. 172.

1897 Sarcosphaera arenicola Engler Prantl, Pflan. Famil. , I, i, p. 1*1 ,
fig. 1 47.

Cups sessile, subterranean, subglobose, then cup-shaped, de-

pressed, waxy, about one inch in diameter, clothed, especially

near the base with long, brown, flexuose hairs encrusted with

sand; mouth constricted, becoming split; hymenium white or

brownish; asci cylindrical; sporidia 8, broadly elliptic, 1-

guttulate, smooth 20 to 25 by 12 to 14 microns; paraphyses cla-

vate at the apices.

Habitat—In sandy soil on the bank of a small lake in

Washington park, Chicago.
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This specimen has not been collected in Iowa, but is des-

cribed here as a representative of this genus which is distin-

guished from Lachnea by the fact that the cups are buried or

partly buried in the ground. The margin of the cup is at

first even but splits irregularly as the plant matures. The
cups are about one inch broad and when removed from the

soil are found to be flattened.

Genus V—P E Z I Z A Dillenius.

Receptacle at first closed, spherical, then opening becoming

more or less cup-shaped, stipitate or sessile, externally smooth,

furfuraceus, or covered with flexuose, soft hairs, never clothed

with sharp pointed ones, fleshy, brittle. Asci 8-spored; spor-

ida elliptical fusiform, smooth, asperate, or reticulate. Para-

physes slender, clavate, or curved at their apices. Plants vary-

ing in color, growing on earth, wood, or other decaying

materials.

The genus Peziza is separated into several groups which

are treated as subgetiera by Lindau and the most of these

groups are included here as separate genera as they are treated

by Saccardo in Sylloge Fungorum.

A large number of specimens have been collected several of

which are described here, distributed through the different

genera.

Subgenus I—A LEURU Fckl.

Receptacle borne on a short stem or stem-like base and col-

ored by the red granules contained by the paraphyses. The
spores are marked on the outside by net-like reticulations.

Two species have been collected which show very distinctly

the net-like markings on the surface of the spores which are

given as a characteristic of this subgenus.

KKY TO THE SPECIES.

a—Plants large more than 1 inch in diameter, spores

2-guttulate ....... P. aurantia.

a—Plants much smaller, stipitate, spores reticulate,

1-guttulate ....... P. rulilans.
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Peziza aurantia Pers.

Plate VIII, fig. i.

178.3 Peziza cochleata Batsch, Elench. Fung., p. 223.

1791 Peziza coccinea Bulliard, Champ., t. IV, p. 474

1800 Peziza aurantia Persoon, Fung., I, p. 58.

1823 Peziza aurantia Fries, Syst. Myc.
, p. 49.

1833 Peziza aurantia Link, Handbk., III, p. 318.

1860 Peziza aurantia Berkeley, Outl. of Brit. Fung., p. 363.

1871 Peziza aurantia Cooke, Handbk. of Brit. Fung., II, p. 668.

1877 Peziza aurantia DeBary, Morph. of Fungi, p. 7.

1887 Peziza aurantia Phillips, Brit. Disc, p. 56, pi. 3, fig. 14.

1889 Peziza aurantia Saccardo, Sylloge Fung., VIII, p. 74.

1897 Peziza aurantia Engler-Prantl, Pflan. Faniil. I, i, p. 187, fig. 150.

1898 Peziza aurantia Strasburger, Text, p. 358.

1902 Otidea aurantia Morgan, Jour, of Myc, 64, p. 191.

Cups subsessile, irregular, 1 to 2 inches in diameter; hymen-

ium bright orange, externally whitish; asei cylindrical; spor-

idia 8, elliptic, 2-guttulate, rough with the projections of

the net-like reticulations, 15 to 17 by 8 microns; paraphyses

slender, enlarged upwards, filled with orange granules.

Habitat—In a grassy place at the base of a large oak stump,

also in clamp places in woods, among leaves and moss, in the

fall; Iowa City.

The finest specimens were found at the base of a large stump

in open woods near Iowa City. When growing alone the

plants are quite regular but when crowded, become irregular

in form. Those forms found in damp shady woods were more

regular in outline but much smaller in size. They are recog-

nized at once on account of their large size and bright orange

color.

Peziza rutilans Fries.

Plate VIII, fig. n.

L823 Peziza rutilans Fries, Syst. Myc, II, p. 68.

1871 Peziza rutilans Cooke, Handbk. of Brit. Fung., II, p. 61 1.

1374 Peziza rutilans Cooke, Grevillea, III, fig. 74.

1887 Peziza rutilans Phillips, Brit. Disc, p. 89, pi. IV, fig. 20.

1889 Humaria rutilans Saccardo, Sylloge Fung., VIII, p. 133.

1897 Peziza rutilans Engler-Prantl, Pflan. Faniil., I, i, p. 185.
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Gregarious, sessile or with a short stem, about i cm. in

diameter; hymenium orange colored, externally covered with

very minute white hairs; asci cylindrical, 8-spored; sporidia,

elliptical, i-guttulate, externally covered with net-like retic-

ulations, giving the spore a roughened appearance, 22 to 25

by 12 microns; paraphyses slender, enlarged upwards, filled

with orange granules.

Habitat—In sandy soil in woods with plants of Polytrichum.

Iowa City.

Cups about 1 cm. in diameter generally with a short stem,

which tapers toward the base, generally found among plants

of Polytrichum. Mature spores show distinct reticulations on

the surface which are very regular and resemble those found

on the spores of Peziza aurantia Mull, except that they may
be finer and a little more numerous. In no available descrip-

tion is there any reference to the reticulate spores in this

species although they are always described as being rough.

In all other respects these plants seem to be identical with

those described as Peziza rutilans Fr. Among the characters

given in Engler-Prantl for the subgenus Alcuria are the net-

like reticulations of the spores. The reticulations in this

species are very distinct in mature specimens.

Peziza cerea Sow.

Plate IX, fig. 1.

1791 Peziza cerea Bulliard, Champ., t. II, pi. -14.

1801 Peziza cerea Persoon, Syn. Fung. I— II, p. 643.

L823 Peziza cerea Fries, Syst. Myc. , II, p. 4<».

I860 Peziza cerea Berkeley, Brit. Fung., p. 363.

1871 Peziza cerea Cooke, Handbk. of Brit. Fung., II, p. 670.

L875 Peziza cerea Cooke, Grev. , III, p. 127, pi. 38, fig. 132.

1887 Peziza cerea Phillips, Brit. Disc.
, p. 74.

1889 Peziza cerea Saccardo, Sylloge Fung., VIII, p. 74.

L900 Peziza cerea Mcllvaine, Ainer. Fung., p. 558.

Cups large, gregarious, hemispherical, or infundibuliform

when young, becominp- repand with age, 1 to 3 inches in dia-

meter, fleshy, very fragile, furfuraceus, whitish, or sometimes

reddish brown near the margin and slightly cleft, often with
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a stem-like base below; asci cylindrical operculate; sporidia 8

elliptic, smooth, 20 to 22 by 10 microns, granular within;

paraphyses slender, enlarged upwards, filled with grannies.

Habitat—On rich ground and dung heaps in the fall, Iowa

City.

This species has been found but once in a large mass grow-

ing on a dung pile which was mixed with straw. The plants

were at first hemispherical but in older species the margin

becomes wavy. The flesh is very brittle and resembles wax
as is indicated by its specific name. Especially when young,

the plants have a mealy appearance on the outside, and cups

are sometimes produced into a short stem below.

Genus VI—G A L A C T I N I A Cooke.

Receptacle sessile, cup-shaped, entire, fleshy, when wound-

ed exuding a milky colored juice. Asci cylindrical; sporidia

8, elliptic, hyaline.

One species has been collected near Iowa City.

Galactinia succosa Berk.

Plate IX, fig. n.

I860 Peziza succosa Berkeley, Brit. Fung., p. 36.3.

1871 Peziza succosa Cooke, Handbk. of Brit. Fung., II, p. 667.

L887 Peziza succosa Phillips, Brit. Disc. p. 70, pi. 4, fig. ](>.

1889 Galactinia succosa Saccardo, Sylloge Fung., VIII, p. L06.

L897 Peziza succosa Engler-Prantl, Pflan. Famil. , I. i, p. 187.

J'i()J Peziza succosa Morgan, Jour, of Mye. , 64, p. 190.

Cups large or medium sized, 1 to 2 inches in diameter, ses-

sile, hemispherical, then expanded, pale wax-brown, extern-

ally paler, whitish, pruinose; margin slightly inflexed; juice

from broken flesh, thick, milky, golden yellow; asci cylindri-

cal; sporidia 8, elliptic, asperate, 1 to 2 guttulate, 18 to 20 by

12 microns; paraphyses clavate, filled with brown granules.

Habitat—On the ground in damp, shady woods in summer,

Iowa City.

The plants of this species were found on naked soil in dense

woods near Iowa City. They are not striking in their exter-
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nal appearance, but are easily distinguished by the thick

milky juice which is golden yellow. The margin of the cup

is irregular and sometimes slightly wavy.

Genus VII—H UMARIA Fries.

Plants small, entirely sessile, for the most part red, or yel-

low. Hymenium plane or subconvex. Asci generally 8-spored,

sporidia elliptical or fusiform. Growing generally on damp
soil, often among moss.

Two species are described both of which have fusiform

spores and are common among moss in shady places.

KEY TO THE SPECIES.

a—Asci 4-spored, spores fusiform ... //. teiraspora.

a—Asci 8-spored, spores fusiform ... //. muralis.

HUMARIA TETRASPORA {Fckl.) Sacc.

Plate XI, fig. i.

1874 Peziza tctraspora Cooke, Grev. Ill, p. 121.

L889 Humana tctraspora Saccardo, Sylloge Fung. , VIII, p. 121.

Cups sessile, gregarious or scattered, hymenium slightly

concave or plane, bright orange red, whitish near the margin,

2 to 3 mm. in diameter; asci clavate 4-spored; 20 to 22 by 10

microns; parphyses clavate at the apices, filled with orange

granules.

Habitat—On shady mossy banks by the roadside, fall, Iowa

City.

Plants scattered, on mossy banks in the late fall, small but

easily distinguished on account of their bright orange color.

The margin of the cup is bordered by a delicate white fringe.

The cups are similar in external appearance to those of

Humaria muralis Quel, but are smaller in size. The spores

are also similar in form and appearance to those of Humaria
muralis but are somewhat smaller in size and generally con-

tain one large central guttula and two or three smaller ones.

Spores are fusiform and attenuate at the ends. This species
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is easily distinguished on account of the number of spores in

the ascus which is constantly four as is indicated by its specific

name.

HUMARIA MURALIS Quel.

Plate XI, fig. n.

|N7 (
> Peziza (Hitmaria) muralis Quellet, Grev. , VIII, p. 116.

L889 Humaria muralis Saccardo, Sylloge Fung., VIII, p. 127.

Cups minute, sessile, gregarious or scattered, hemispherical,

then expanded, orange yellow, 2 to 5 mm. in diameter; hymen-

ium plane or nearly so; asci clavate; sporidia 8, fusiform, 2 to

3-guttulate, smooth, 25 to 30 by 7 to 9 microns, in one or two

rows in the ascus or irregularly arranged; paraphyses much
enlarged at their apices and filled with orange granules, 6 to

10 microns in diameter.

Habitat—On sandy soil among moss, Indiana and Iowa.

Plants collected only in small numbers but very conspic-

uous on account of their large elongated spores which are

generally very irregularly arranged in the ascus. The spores

generally have one large guttula near the center and one or

more smaller ones on each side. Similar to H. tctraspora ex-

cept as to the number of spores in the ascus and a slight var-

iation in the size of the spores.

Genus VIII—G E O P Y X I S Persoon.

Receptacle funnel-shaped or spreading. For the most part,

large fungi with a distinct stem which is generally short and

thick.

One species collected which is common on decaying wood

in woods; Iowa City.

Geopyxis nebulosa {Ckti.) Sacc.

Plate XXI, fig. n.

1879 Peziza nebulosa Ellis and Everhart, A. N. Fung., No. 281.

1889 Geopyxis nebulosa Saccardo, Sylloge Fung., VIII, p. 70.

JS')7 Geopyxis nebulosa Eugler-Prantl, Pflan. Faniil. , I, i, p. L85.
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Gregarious, stipitate, globose, then expanded, becoming

funnel-shaped, yellowish brown, 1 to 2 cm. in diameter: mar-

gin incurved; hymenium concave, same color as exterior; stem

1 to 10 mm. in length, tapering toward the base; asci cylin-

drical, sporidia fusiform, 25 to 35 by 6 microns, granular

within; paraphyses filiform, abundant.

Habitat—In w7oods on rotten logs, summer; Iowa City.

Plants found on wood which is generally very much de-

cayed. They are generally found in groups and may be quite

easily distinguished in the field by their short stems and

uniform dull, smoky, brown color. Upon microscopic exam-

ination, they may be distinguished by their long slender

spores.

Genus IX—M ACROPODIA Fuckel

Receptacle borne on a stem which is generally long and

slender, externally rough or clothed with minute hairs; hy-

menium dark colored, spores elliptical or fusiform.

One species common in woods on naked soil near Iowa City.

Macropodia pubida (B. & C.) Sacc.

Plate XX, fig. 1.

1874 Peziza pubida Berkeley and Cooke, Grev. Ill, p. 153.

1884 Peziza pubida Ellis and Everhart, N. A. Fung., No. 1269.

1889 Macropodia pubida Saccardo, Sylloge Fung., VIII, p. 159.

1902 Peziza pubida Masse, Morgan, Jour, of Myc. Vol. 8, No. 64, p. 190.

Cups gregarious or scattered, hemispherical, shortly stipi-

tate below, .5 to 1 inch in diameter; hymenium dark brown,

often purplish when dry: externally covered with short, brown,

septate hairs, giving the plants a mealy appearance, hair longer

near the base; asci cylindrical; sporidia 8, fusiform, rough, 2

guttulate, granular within, 38 to 42 by 10; paraphyses slender

enlarged upward, brown.

Habitat—On the ground in woods all summer, Iowa City.

The stem is short and generally covered with long, brown

hairs, and immersed in the ground so that the cups seem to
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be sessile. In the field, the plants resemble those of Lachnea

hemispherica but are distinguished by the dark colored hy-

nienium and by the soft hairs instead of the sharp bristly ones

on the exterior.

These specimens have been compared with those of Peziza

pubida in Ellis and Everhart's N. A. Fungi and found to be

the same.

Peziza morgani Masse is referred to here for the reason that

the description given for this species in the "Journal of My-

cology " seems to conform in every particular to the material

described is Peziza pubida B. & C. in Ellis and Everhart's N.

A. Fungi, and to the same material collected here. The fusi-

form, warted, biguttulate spores given as a distinguishing

character for Peziza morgani Masse are found in Macropodia

pubida (B. & C.) Sacc, and it seems possible that the two

species may be identical.

Genus X—O T I D E A Persoon.

Receptable large, elongated on one side or split on one side

to the base. Cups more or less stipitate, scattered or crowded.

Asci 8-spored; spores elliptical, smooth, hyaline, with one or

more guttulae. Paraphyses clavate, or bent in the form of a

hook at the apex.

Two species have been collected in the northeast part of

the state.

KEY TO THE SPECIES.

a—Plants large, hytnenium brown, paraphyses hooked O. leporina

a—Plants smaller, yellowish, paraphyses not hooked O. och&rcea,

Otidea leporina [BatscJi) Fckl.

Plate X, fig. n.

1783 Peziza leporina Batsch, Elench. Fung., p. 118.

1801 Peziza leporina Persoon, Syn. Fung., IF, p. 637.

1823 Peziza leporina Fries, Syst. Mye. , II, p. 47.

1833 Peziza leporina Link, Handbk. , III, p. 317.

1860 Peziza leporina Berkeley, Brit. Fung., p. 363.

1871 Peziza leporina Cooke, Handbk. of Brit. Fung., II, p. 668.

1887 Peziza leporina Phillips, Brit. Disc, p. 53.
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Otidea leporina Saccardo. Sylloge Fung., VIII, p. 94.

L897 Otidea leporina Engler-Prantl, Pflan. Famel. , I, p. 187.

Cups substipitate, elongated on one side, split on the short

side near the base, cleft margin ir curved, margin inclined to

be scalloped, 1 to 3 inches in diameter; hymenium dark brown,

externally lighter; asci cylindrical; sporidia 8, elliptic, smooth,

2-guttulate, 12 to 14 by 7 to 8 microns; paraphyses filiform,

curved at their apices.

Habitat—On the ground in the woods; collected by B.

Shimek in Winneshiek County, Iowa.

Plants distinguished from those of Otidea ochracea Fr. ex-

ternally by their larger size and darker color. Upon micro-

scopic examination they are distinguished by their paraphyses

which are always curved in the form of a hook at the apex.

These characters also distinguish this species from Otidea

onotica which is similar to Otidea ochracea Fr. but much
larger in size and more stipitate in form.

Otidea ochracea (Fries.) Sacc.

Plate X, fig. i.

Peziza onotica

B

—

ochracea Fries, Syst. M.c. , II, p. 48.

Otidea ochracea Saccardo, Sulloge Fung., VIII, p. 95.

Cups small, 2 to 3 cm. in diameter, caespitose or solitary,

continued into a short thick stem-like base below, base cor-

rugated; cups split on one side to the base and margin in-

curved; asci cylindrical, 8-spored, no to 130 by 10 microns;

paraphyses not enlarged at their apices, septate, granular,

branched often several times.

Habitat—On soil among leaves in woods, Winneshiek

County, Iowa. Collected by B. Shimek.

This form is distinguished from Otidea onotica (Pers.) Fckl.

by its smaller size and yellowish color. The spore measure-

ments also seem to be somewhat less. The cups are not much
elongated on side, if any, but are split to the base. Plants

distinguished from O. leporina (liatsch) Fckl. by their smaller

size size, yellow collor, and straight paraphyses.
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Family III—ASCOBOI,ACE^.
Receptacle generally sessile on the surface, at first closed,

later more or less expanded, nearly always found on dung.

Peridium thin or wanting. Hypothecium for the most part

well developed, consisting of roundish cells. Asci at maturity

protruding beyond the surface of the hymenium, generally

operculate.

Genus I—L ASIOBOLUS Saccardo.

Receptacle similar to Ascophanus but externally clothed

with sharp pointed hairs. Two species have been collected

one of which is very common on the dung of horses and cows

in wet places.

KEY TO THE SPECIES.

a—Plants minute, hairs abundant, simple . . L. equinus.

a—Plants larger, hairs few, septate . . . L. raripilus.

Lasiobolus equinus {Mult.) Karst.

Plate XII, fig. i.

1801 R z 'za papillata Persoon, Syn. Fung. , II, p. 652.

1823 Peziza papillata Fries, Syst. Myc. , 11, p. 88.

1889 Lasiobolus equinus Sacardo, Sylloge Fung., VIII, p. 5.36.

1879 Lasiobolus equinus Engler-Prantl, Pflan. Famil. , I, i, p. 189, fig. 152.

1600 Lasiobolus equinus Durand, Bull. Torrey Bot. Blub, 27, p. 480.

1902 Lasiobolus equinus Morgan, Jour. Myc. , 64, p. 182.

Gregarious, crowded or scattered, minute, sessile, .5 to 1 mm.
in diameter, yellowish, externally clothed with numerous,

straight, non-septate, colorless spines; asci 8-spored, clavate

operculate; sporida elliptical, hyaline, smooth, 20 to 22 by 10

to 12 microns, paraphyses slender, septate, granular, simple

or branched.

Habitat—On dung of cows and horses in wet places in sum-

mer and fall; also grown in the laboratory.

This material has been compared with Renin's Ascom. No.

1036 which was received by the kindness of Dr. E.J. Durand

and seems to be the same. These plants have been collected

in large quantities on cow dung in the spring and summer
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and on horse dung in the late fall. In some cases they grow

crowded together so as to entirely cover the substratum. The

paraphyses are filled with granules which are often orange

colored but seem to vary u- der different conditions. The

paraphyses are simple or branched. In some specimens grown

in the laboratory, they are branched many times but in other

respects the material seems to be the same as that described

by Saccardo as Lasiobolus equinus.

Lasiobolus raripilus {PhilI.) Sacc.

Plate XII, fig. n.

1878 Ascobolus raripilus Phillips, Grew VII, p. 23.

1889 Lasiobolus raripilus Saccardo, Sylloge Fung., VIII, p. 537.

1897 Lasiobolus raripilus Engler-Prantl, I, i, p. 189.

Gregarious or crowded, minute, sessile, glabrous, at first

globose then expanded, i to 3 mm. in diameter, disc convex,

pale, lemon yellow, very scantily clothed externally, with a

few, pale, septate, straight hairs; asci broadly clavate; sporidia

8 elliptical or ovate 30 by 10 microns; paraphyses simple,

clavate at the apices.

Habitat—On cow dung and the surrounding soil in ravine,

Iowa City.

This species seems to agree with the description given by

Phillips in Grevillea. The plants grow crowded together in

dense pale yellow masses sometimes covering a considerable

area in a wet place in a ravine near Iowa City. It is very

scantily clothed with hairs, several specimens having been

examined before any of the hairs were seen. The hairs differ

from those of Lasiobolus equinus by being much more slender

and septate.

Genus II—A SCOP II ANUS Boudier.

Receptacle at first closed, then expanded, fleshy or fleshy-

gelatinous, externally smooth, hymenium at maturity plane

or convex. Asci cylindrical or clavate, operculate, 8-spored,

protruding beyond the surface of the hymenium. Spores
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elliptical, hyaline, smooth or sometimes rough. In one or two

rows in the ascus. Plants generally occur on clung.

Several species have been collected or grown in the labora-

tory.

KEY TO THE SPECIES.

a—Plants minute, paraphyses with globose apices,

yellow ....... A. microsporus

a—Plants larger, paraphyses not globose.

b—Receptacle red, paraphyses clavate, on sacking A. testaceus.

b—Receptacle blackish, paraphyses filiform, on

dung . . . . . . . A. cinereus.

Ascophanus MICROSPORUS (/?. and Br.) Phill.

Plate XIII, fig. n.

1871 Ascobolus microsporus Cooke, Handbk. of Brit. Fung. II, p. 730.

1887 Ascophanus microsporus Phillips, Brit. Disc, p. 307.

1889 Ascophanus microsporus Saccardo, Sylloge Fung., VIII, p. 528.

Very minute, sessile, light yellowish red, sometimes almost

white, depressed, about .5 to 1 mm. in diameter; asci broadly

clavate, often furnished at the base with a little narrow, ob-

lique stem, 85 to 90 by 12 microns; sporidia 8, elliptical, hya-

line, 7 to 8 by 4 microns; paraphyses slender septate, with

large, globose apices, filled with a greenish yellow endochrome.

Habitat— On old cow dung in a culture in the laboratory.

Numerous plants of this species were found growing, either

gregarious or scattered, on old cow dung which was kept moist

under glass in the laboratory for several weeks. The plants

are very small in size and of a transparent reddish brown

color. They are easily distinguished on account of the small

size of the plants, their minute spores, which are generally

arranged in two rows in the ascus and the paraphyses with

their large globose apices, the apices alone being filled with

yellow coloring matter, making them very conspicuous. Phil-

lips in his "British Discomycetes " (page 307) describes the

spores as being at length violet. In no case were the spores

seen to be violet in the specimens studied in this laboratory,

and the plants were kept growing for more than four weeks,
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and examined often. Saccardo in Sylloge Fungorum, (page

528 ) describes the spores as being hyaline.

ASCOPHANUS CINEREUS (Crouan) Boud.

Plate XIV, fig. 1.

1871 Ascobolus cinereus Cooke, Handbk. of Brit. Fung., II, p. 731.

1887 Ascophanus cinereus Phillips, Brit. Disc, p. 308.

1889 Ascophanus cinereus Saccardo, Sylloge Fung., VIII, p. 531.

Scattered or gregarious, sessile or slightly stipitate, at first

globose then expanded; hymenium plane or convex, 1 to 2 mm.
in diameter; externally pruinose, cinereus, or blackish brown;

asci cylindrical or slightly clavate; sporidia 8, elliptical or

slightly attenuate at the ends, granular within, 20 to 22 by

10 microns; paraphyses filiform, slender.

Habitat—Grown on horse dung in culture in laboratory.

This species is distinguished from the other species of Ascop-

Jianus described here by the color of the plants, the habitat

also being different. The plants are similar in size to those

of Ascophanus testaceus but are different in color and general

appearance. The spores are somewhat larger and inclined

to be narrow at the ends. The paraphyses are much more

slender and not enlarged at their apices nor colored.

Ascophanus testaceus (Moug.) Phill.

Plate XIII, fig. i.

I860 Helotium testaceum Berkeley, Outl. of Brit. Fung.
, p. 372.

1871 Ascobolus testaceus Cooke, Handbk. of Brit. Fung.,' II, p. 732.

1887 Ascophanus testaceus Phillips, Brit. Disc, p. 310.

1889 Ascophanus testaceus Saccardo, Sylloge Fung. , VIII, p. 535.

1807 Ascophanus testaceus Engler-prantl, Pflan. Famil. I, i, p. 190.

Gregarious, waxy, sessile, smooth, depressed, convex, brick

red, 1 to 2 mm. in diameter; asci broadly clavate; sporidia 8,

elliptical, often granular, 18 to 20 by 9 to 10 microns; para-

physes stout, septate, simple or branched at the base, clavate

at the apices, filled with numerous reddish granules.

Habitat—Abundant on old sacking in wet places, also on

heavy paper, Indiana and on old rag carpet, Pocahontas, Iowa.
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The color of these plants varies according to conditions;

they are generally dark red but often lighter. A piece of old

sacking found near the experiment station at Lafayette, Indi-

ana, was almost entirely covered with the plants of this

species. This species seems to be best adapted to old cloth,

especially sacking. It has also been found on heavy building

paper in wet places. It is easily recognized on account of its

red color and its habitat. The spores are arranged in two

rows in the ascus and are generally hyaline or sometimes

slightly granular.

Genus III—R YPAROBIUS Boudier,

Receptacle minute, fleshy, spherical or conical, then expand-

ed or depressed, white or whitish, externally smooth or downy.

Asci cylindrical or very broad and elliptical, present in small

numbers generally operculate, 16 to many spored. Spores

elliptical or fusiform, hyaline, smooth. Paraphyses slender,

colorless.

Several species have been grown in the laboratory.

KEY TO THE SPECIES.

a—Receptacle at first conical, then cylindrical, asci

32-spored ...... R. pelletieri.

a—Receptacle minute, depressed.

b—Plants scarcely visible with lens, asci few

many spored ..... R. pachyascus.

b—Plants larger, whitish, asci 16 to 64-spored.

c—Asci 16-spored .... R. sexdecimsporus.

c—Asci 64-spored .... R. crustaceus.

Ryparobius PELLETIERI (Cr.) Sacc.

Plate XVII fig.

1881 Ascobolus pelletieri Phillips and Plowright, Grew , X, p. 69.

18cS7 Thecotheus pelletieri Phillips, Brit. Disc' p. 2 ( >7.

1889 Ryparobius pelletieri Saccardo, Sylloge Fung. , VIII, p. 542.

HS<>7 Ryparobius pelletieri Kngler-Prantl, Pflan. Famil. , I, i, p. 190.

Gregarious or scattered, conical, then cylindrical, grey or

dull whitish; externally pruinose; hymenium at first slightly

concave, then plane or convex; asci few, large, cylindrical,

operculate, stipitate, 300 to 320 by 50 to 60 microns; sporidia
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32 in each ascus, large, attenuate at the ends, often filled with

large guttulae, or granular, 23 to 24 by 35 to 38; paraphyses

slender, branched.

Habitat—Grown on cow dung in the laboratory, Iowa City.

The plants of this species have been grown several times

under glass in the laboratory. They are at first white or

nearly so, and taper to a point at the top which gradually

spreads until the plant becomes cylindrical with the hyme-

nium convex. When mature the whole plant is from 2 to

3 mm. in diameter and about the same in height. The spores

are often surrounded by a hyaline gelatinous substance.

Ryparobius sexdecimsporus (Cr.) Sacc.

Plate XVIII, fig. 1.

1871 Ascobolus se.rrfcciiusporus Cooke, Hanbk. of Brit. Fung., II, p. 730.

L887 Ascophanus sexdecimsporus Phillips, Brit. Disc, p. 311.

Ryparobius sexdecimsporus Saccardo, Sylloge Fung. , VIII, p. 5-11.

1897 Ryparobius st\vJccim$porus'En«\&r-Vra.\\\\, Pflan Famil. , I, i, p. 190.

Scattered, very minute, sessile, yellowish white, just visible

to the naked eye, hymenium papillate with the emergent

asci; asci broad, curved or straight, 75 to 80 by 16 to 18

microns, terminated by a short, curved stem below; sporidia

16 in each ascus, elliptical, guttulate, smooth, 10 to 12 by 6

microns; paraphyses numerous, filiform, simple or branched.

Habitat—Grown on old cow dung in the laboratory, winter,

Iowa City.

These plants resemble in external appearance and size the

plants of Ryparobius crustaccus but are distinguished by the

number of spores in each ascus which is 16. The asci in this

case are not quite as broad as in the other, as would naturally

follow from the smaller number of spores contained. The

plants were found scattered but in considerable numbers.

Ryparobius pachyascus Rchm.

Plate XVIII, fig. 11.

L889 Ryparobius pachyascus Saccardo, Sylloge Fung. . VIII, p. 541.
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Gregarious or scattered, very minute, scarcely visible with

the lens, 70 to 90 mm. in diameter, partly immersed, yellow-

ish brown; asci few in each plant, 3 to 5, broad, acute at the

base, not stipitate, 70 to 76 by 32 to 35, many spored; sporidia

minute, elliptical, 5 to 7 by 3 microns; paraphyses not distinct.

Habitat—Grown on old cow clung in the laboratory, winter,

Iowa City.

Plants are very small and could not be distinguished except

as they were collected accidently with other specimens. The
number of asci in each plant is small and varies in different

cases but is generally from 3 to 5. The entire ascus is filled

with the spores which seem to be arranged radially around

the outside of the ascus. The exact number of the spores in

the ascus could not be determined but there are more than

64. The paraphyses if present were indistinct.

Ryparobius crustaceus (FckL) Rehm.

Plate XVII, fig. n.

L888 Ryparobius crustaceus Saccardo, Sylloge Fung. , VIII, p. 539.

1897 Ryparobius crustaceus Engler-Prantl, Pflan. Famil., I, i, p. L90.

Gregarious or scattered, sessile, hemispherical then de-

pressed, very small, not more than .5 mm. in diameter, gener-

ally less, dirty white or slightly yellowish, hymenium convex,

papillate with emergent asci; asci very broad, curved, stipitate,

from 10 to 15 in each plant, or sometimes more, 100 by 30

microns, stem 12 to 14 by 4 microns; sporidia elliptical, when
mature i-guttulate, 64 in each ascus, 10 by 6 microns; para-

physes numerous, filiform, branched.

Habitat—Grown on old cow dung in culture, winter, Iowa

City.

Plants are very small and difficult to see but may be easily

seen with the aid of the lens. The asci are very large and

not very numerous in each plant. The spores being borne

in a mass are not very easily counted. If one ascus be separ-

ated from the rest on a slide, and crushed under a cover until

the spores are all in one plane the}' can be easily counted.
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In this way the spores were found to be 64 in each ascus,

although the number may vary as it does in some other

cases.

Genus IV—ASCOBOLUS Persoon.

Receptacle fleshy-gelatinous, at first closed, spherical, later

more or less cup-shaped, externally smooth, furfuraceus, or

clothed with hairs. Asci cylindrical or clavate, operculate,

protruding at maturity. Spores elliptical, smooth reticulate,

or verrucose, at first hyaline, then purple and at last brown.

Paraphyses scarcely enlarged upwards. Plants generally

found on dung but often found on decaying plant material.

The ends of the asci with their dark colored spores appear as

black dots on the hymenium.

KEY TO THE SPECIES.

a—Plants minute, externally smooth . . A. glaber.

a—Plants externally furfuraceus or pilose.

b—Plants minute, partly immersed, pilose with

soft hair ...... A. immersus.

b—Plants larger, furfuraceus.

c—Plants light colored, yellowish, spores retic-

ulate ...... A. furfuraceus.

c—Plants brownish-black, spores verrucose,

on charcoal ...... A. atro-fuscus.

ASCOBOLUS GLABER Pcrs.

Plate XVI, fig. 11.

1801 Ascobolus glaber Persoon, Syn. Pang., II, p. 677.

1817 Ascobolus glaber Martius, F lora Crypt. Erlang. , p. 472.

1823 Ascobolus glaber Pries, Syst. Myc, p. 164.

1833 Ascobolus glaber Link, Handbk, III, p. 333.

1860 Ascobolus glaber Berkeley, Outl. of Brit. I'ung.
, p. 374.

1871 Ascobolus glaber Cooke, Handbk. of Brit. Fung., p. 728.

1887 Ascobolus glaber Phillips, Brit. Disc, p. 288.

1889 Ascobolus glaber Saccardo, Sylloge Fung., VIII, p. 517.

1897 Ascobolus glaber Engler-Prantl, Pflau. Famil. , I, p. 193.

Plants sessile, minute, often gregarious, smooth and shin-

ing, obconical, base immersed, appearing hemispherical, gen-

erally convex, brown or reddish brown, hymenium papillate

with its projecting asci filled with dark colored spores; asci
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clavate; sporidia elliptical, violet then brown, reticulate, 10

to 12 by 22 to 25 microns; paraphyses very slender, often

branched.

Habitat—Found growing on horse dung on which Lasiob-

o/us was abundant in a culture in the laboratory.

These plants which are from 1 to 2 mm. in diameter were

found growing sparingly on the material described above.

When growing they appear as small, spherical, shining dots

but removed from the substratum, they are found to be pyri-

form, the lower part of the plant being immersed. The
sporidia of this species are similar in size to those of Ascobolus

furfuraceus Pers. but are easily distinguished by their surface

markings. The sporidia of Ascobolusfurfuraceus are marked

by a few branching reticulations which are for the most part

longitudinal while in Ascobolus glaber they may extend in

any direction and are very much more numerous, giving the

entire surface of the sporidia a roughened appearance.

Ascobolus immersus Pers.

Plate PVI, fig. i.

1801 Ascobolus immersus Persoon, Syn. Fung., II, p. 677.

1823 Ascobolus immersus Fries, Syst. Myc.
, p. 164.

1833 Ascobolus immersus Link, Handbk. , III, p. 164.

1871 Ascobolus immersus Cooke, Handbk. of Brit. Fung., II, p. 728.

1887 Ascobolus immersus Phillips, Brit. Disc, p. 292.

1889 Ascobolus immersus Saccardo, Sylloge Fung. , VIII, p. 523.

1897 Ascobolus immersus Engler-Prantl, Pflan. Farnil. , I, p. 193.

Immersed or partly immersed, very small, about 1 to 2 mm.
in diameter, appearing hemispherical or pyriform, yellowish

brown, coated externally with numerous hyaline, septate,

flexuose hairs; hymenium shining; asci very large broad, and

clavate, when mature, much elongated and exserted; sporidia

very large, elliptical, or oblong-elliptic, violet, then brown,

each inclosed in a hyaline membrane, nucleus visible when

young, when mature marked with longitudinal, branching,

reticulations, 50 to 60 by 20 to 32 microns;paraphyses filiform,

simple or branched.
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Habitat—Grown on cow dung, in culture, in the laboratory.

The material on which these specimens were grown, had

been kept dry in the laboratory for several weeks. It was

then moistened and placed under a bell jar. In a few days

abundant growth was seen. The first discomycetes to be

found being those of Ascobolus furfuraceus, which were

mature in about one week from the time the material was

placed in culture. About the same time, the much smaller

plants of Ascobolus immersus made their appearance. Ou
removing the bell jar, the minute plants with their emergent

asci filled with dark colored spores presented a very beaut'iful

appearance under the hand lens. In a few minutes, the asci

disappeared, having ejected their spores. The asci are pro-

truded half their own length or more but only the spores are

ejected.

Ascobolus furfuraceus Pers.

Plate XV, fig. n.

1791 Pjziza stcrcoraria Bulliard, Champ., t. Ill, p. 376.

1801 Ascobolus furfuraceus Persoon, Syn. Fung. II, p. 676.

1817 Ascobolus furfuraceus Martius, Flora Crypt., p. 472.

1<S23 Ascobolus furfuraceus Fries, Syst. Myc. II, p. 163.

1828 Ascobolus furfuraceus Fries, Elench, Fung. I, p. 16.

1833 Ascobolus furfuraceus Link, Hantlbk. , III, p. 332.

1860 Ascobolus furfuraceus Berkeley, Outl. of Brit. Fung., p. 374.

1871 Ascobolus furfuraceus Cooke, Handbk. of Brit. Fung., II, p. 727.

1887 Ascobolus furfutaceus DeBary, Morph. of Fung.
, p. 296, 186, 92.

1887 Ascobolus furfuraceus Phillips, Brit. Disc, p. 290.

1887 Ascobolus furfuraceus Goebel, Class, and Sp. Morph., p. 110.

1889 Ascobolus furfuraceus Saccardo, Sylloge Fung., VIII, p. 516.

1900 Ascobolus furfuraceus Durand, Bull. Tor. Bot. Club, 27, p. 481.

1902 Ascobolus furfuraceus Morgan, Jour, of Myc, 64, p. 182.

Sessile, gregarious, globose, then expanded, i to 5 mm. in

diameter, externally pale yellow, covered with bran-like par-

ticles, especially near the margin; hymenium concave, some-

times plane or slightly convex, same color when young,

becoming dark with age on account of the dark colored

spores; flesh very brittle; asci clavate, emergent; sporidia

elliptical, reticulate, violet, then brown, 20 to 25 by 10 to 12;
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microns; paraphyses filiform, septate, imbedded in sulphur

yellow gelatine.

Habitat—On old cow dung in pastures and woods, also

easily grown in culture.

This is a very common species in this locality. The plants

are very pale in color, but when mature, the hymenium is

covered with small, black dots, the dots being the ends of the

emergent asci filled with dark co 1ored spores. They may be

found growing scattered or densely crowded.

Ascoboujs atro-fuscus Phil, and Plow.

Plate XV, fig. i.

1873 Ascobolus atro-fuscus Phillips and Plowright, Grev. ,II,p. 186, pi. 24, 1.

1887 Ascobolus atro-fuscus Phillips, Brit. Disc, p. 291.

1897 Ascobolus atro-fuscus Engler-Prantl, Pflan. Famil. , I, p. 193.

1900 Ascobolus atro-fuscus Durand, Bull. Tor. Bot. Club, 29, p. 458.

Sessile, crowded or scattered, brownish-black, concave or

plane, 2 to 8 mm. in diameter, margin crenulate, externally

rough; sporidia 8, elliptical, violet, then brown, externally

very rough with minute spicules, appearing granular 20 by

12 microns; paraphyses linear, surrounded by a greenish

yellow mucus, brown near the surface of the hymenium.

Habitat—On burnt ground which is mixed with charcoal

in October; Iowa City.

Plants found growing on hard clay soil on the bank of the

Iowa river, near Iowa City, where a brush-pile had been

burned. The plants grow scattered also densely crowded on

and surrounding the pieces of charcoal with which the soil is

mixed. They are dark brown in color and very granular on

the outside. The asci are slightly clavate, 8-spored, the

spores being rather irregularly arranged in the ascus, at first

violet, then brown. The paraphyses are often branched.

This material, by the kindness of Dr. E. J. Durand, has

been compared with his material collected in New York and

reported to be the same.
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Genus V—S ACCOBOLUS Boudier.

Receptacle similar to Ascobolus, externally smooth. Asci

emergent, operculate, clavate, often stipitate, 8-spored.

Spores elliptical or fusiform, at first hyaline, then purple, at

last brown, smooth, united into one globular mass in the ascus.

Generally found on dung.

One species has been grown in the laboratory.

Saccobolus kerverni (Crouan) Bond.

Plate XIV, fig. 11.

1871 Ascobolus kerverni Cooke, Handbk. of Brit. Fung., II, p. 72 r
>.

1886 Saccobolus kerverni Phillips, Brit. Disc, p. 294.

1889 Siccobolui kerverni Saccardo, Sylloge Fung., VIII, p. 524.

1897 Saccobolus kerverni Bngler-Prantl, Pflan. Famil., I, p. 1Q2,

Plants very small, scattered or crowded, golden yellow, about

.5 mm. in diameter, smooth, shining, sessile, hemispherical

then expanded, depressed, hymenium convex, asci broad,

clavate, operculate; sporidia 8, elliptical, at first hyaline

becoming violet, then brown, smooth inclosed in a hyaline

gelatinous material, with which they are discharged from the

ascus, 1 8 to 20 by 9 microns; paraphyses branched enlarged

at their apices, filled with golden yellow coloring matter.

Habitat—Grown on old cow dung in culture in the labor-

atory; Feb. 20; Iowa City.

Plants of this species have been found growing either scat-

tered or crowded on cow dung in the laboratory. They are

very small and difficult to see with the naked eye. With the

lens they are easily seen. The plants are light colored and

when mature are covered with dark colored dots, the ends of

the asci filled with purple spores which contrast very strongly

with the light colored hymenium. Before maturity the spores

are transparent and fill almost the entire ascus, but at maturity

they become purple, are much more closely compact, and im-

bedded in a mass of gelatine. The asci at this time are also

much larger so that the spores occupy only a small part of the

ascus. The asci open by a lid and the spores are ejected, still
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imbedded in the block of gelatine. The spores at maturity

are arranged in four rows in the ascus.

Family IV—HEI,OTIACE^.

Receptacle generally on the surface, seldom beneath the

epidermis, sessile or stipitate, smooth or clothed externally

with hairs, waxy membranaceous or thick. Apothecium com-

posed of thin walled, bright colored cells. At first closed then

expanded. Asci 8-spored; spores spherical, elliptical, or linear,

1 to 8-celled. Paraphyses slender.

Genus I—S ARCOSCYPHA Fries.

Plants generally gregarious or tufted, more or less long-

stocked. Receptacle generally cup-shaped, externally hairy.

Asci cylindrical, 8-spored; spores elliptical, seldom rough,

hyaline, with 1 to many guttulse. Paraphyses slender,

branched, enlarged above. Plants large, generally bright col-

ored, growing on decaying wood.

Three species are common in woods near Iowa City.

KEY TO THE SPECIES.

a—Externally clothed with numerous long, rather rigid

hairs ........ S. floccosa.

a—Externally clothed with few, soft, flexuose hairs

b—Cups large, stem short, thick . . .S. coccinea.

b—Cups small, stem long, slender . . .S. occidentalis.

Sarcoscypha floccosa {Sckw) Sacc.

Plate XIX, fig. i.

1783 Peziza floccosa Batsch, Elench. Fung., p. 223.

1875 Peziza floccosa Cooke, Grev. , III, p. 73, fig. 87.

1880 Peziza floccosa Ellis and Everhart, N. A. Fung., I, No. 435.

1889 Sarcoscypha floccosa Saccardo, Sylloge Fung., VIII, p. 156.

1899 Sarcoscypha floccosa Underwood, M. M. & M.
, p. 57.

1900 Sarcoscypha floccosa Durand, Bull. Torrey Bot. Club, 27, p. 477.

1900 Sarcoscypha floccosa Atkinson, Mush., p. 222.

Stipitate, infundibuliform when mature, 1 to 2 cm. in dia-

meter, stem .5 to 1 inch in length, margin at first incurved;
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hymenium bright scarlet, whitish externally and clothed with

a dense covering of straight or somewhat flexuose, hyaline

hairs, erect and longer near the margin; asci cylindrical; spor-

idia 8, elliptical granular within, 20 to 25 by 11 to 12

microns; paraphyses filiform, slender.

Habitat—On sticks half buried in the ground in spring;

Iowa City.

The cups are stipitate, the length of the stem varying ac-

cording to the depth at which the sticks from which they grow

are buried. This is a common species in the woods in spring,

and recognized on account of the bright colored hymenium
and the dense covering of white hairs on the exterior.

Sarcoscypha coccinea {Jacq.) Cke.

Plate XX, fig. 11.

1791 Peziza cpidendra Bulliard, Champ., t. 4, pi. 467.

1801 Peziza coccinea Persoon, Syn. Fung., II, p. 652.

1823 Peziza coccinea Fries, Syst. Myc. , II, p. 79.

1833 Peziza coccinea Link., Handbk. , III, p. 328.

1860 Peziza coccinea Berkeley, Brit. Fung. p. 363.

1871 Peziza coccinea Cooke, Handbk., of Brit. Fung., II, p. 679.

1874 Peziza coccinea Cook, Grew III, p. 73, fig. 87.

1887 Peziza coccinea Phillips, Brit. Disc. p. 202.

1897 Sarcoscypha coccinea Engler-Prantl, Pflan Famil., I, p. 195, fig, A-B.

1899 Sarcoscypha coccinea Underwood, M. M. and M.
, p. 57.

1900 Sarcoscypha coccinea Atkinson, Mush.
, p. 222.

1900 Sarcoscypha coccinea Durand, Bull. Tor. Bot. Club, 27, p. 477.

1902 Geopyxis coccinea Morgan, Jour, of Myc, 64, p. 188.

Cups large, stipitate, infundibuliform; externally whitish,

clothed with a dense covering of delicate, flexuose, septate

hairs; hymenium brilliant scarlet; margin, especially when

young, inflexed; cup often flattened laterally; asci long, cyl-

indrical; sporidia 8, oblong, elliptical, 26 to 27 by 8 to 10

microtis; paraphyses linear.

Habitat—On buried or half buried sticks in the woods

spring and fall; Iowa City.

This is one of the most common but most beautiful speci-

mens found in this locality. On account of its brilliant scar-
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let hymenium, it is made very attractive and easy to collect.

The plants always grow attached to sticks, which are generally

buried under leaves and soil.

Sarcoscypha occidentaeis (Schzv) Cke.

Plate XIX, fig. n.

1875 Peziza occidcntalis (Sarcoscypha) Berkeley, Grev. Ill, p. 153.

1880 Peziza occidcntalis Ellis and Everhart, N. A. Fung., No. 436.

1889 Sarcoscypha occidcntalis Saccardo, Sylloge Fung. , VIII, p. 154.

1897 Sarcoscypha occidentalis Engler-Prantl, Pflan. Famil., I, p. 194.

1900 Sarcoscypha occidcntalis Durand, Bull. Torrey Bot. Club, 27, p. 476.

Stipitate, cupulate, subinfundibuliform, 1 to 2 cm. hyme-

nium dull scarlet, externally lighter, clothed with a few short,

flexuose, septate hairs; stem .2 to 1 inch in length; asci cylin-

drical; sporidia 8, elliptical 18 to 20 by 10 to 12 microns, 2-gut-

tulate; paraphyses filiform, slightly enlarged at their apices,

filled with orange granules.

Habitat—On decaying sticks in woods, spring; Iowa City.

This species is found under the same conditions, as S.

floccosa, from which it is distinguished by the more shallow

cups and the exterior which is almost smooth, the hairs being

small and inconspicuous. The length of the stem varies

greatly, sometimes being as much as 2 inches, at other times

the plants are almost sessile. The length of the stem depends

upon the depth at which the sticks are buried under leaves

and soil.

Genus II—H ELOTIUM Fries.

Plants generally gregarious, stipitate or sessile, externally

generally smooth, bright colored, waxy; hymenium concave,

plane or convex. Asci 8-spored; spores elliptical or fusiform,

blunt or sharp-pointed, at maturity 2 to 4-celled, guttulate.

Paraphyses slender. For the most part small plants growing

on wood and stems,

One species is very common on decaying wood distinguished

by its bright yellow color.
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Helotium citrinum {Hedw.) Fr.

Plate XXI, fig. i.

1801 Pcziza citrina Persoon, Syn. Fung., II, p. 663.

1823 Pcziza citrina Fries, Syst. Myc. , II, p. 131.

1860 Helotium citrinum Berkeley, Brit. Fung., p. 372.

1871 Helotium critrinum Cooke, Handbk. , of Brit. Fung. II, p. 711.

1881 Helotium citrinum Phillips, Brit. Disc, p. 157.

1889 Helotium citrinum Saccardo, Sylloge Fung. , VIII, p. 224.

1897 Helotium citrinum Engler-Prantl, Pflan. Famil. , I, p. 207, fig. 162.

1899 Helotium citrinum Underwood, M. M. and M., p. 57.

1900 Helotium citrinum Durand, Bull. Torrey Bot. Club, 27, p. 483.

Cups sessile or shortly stipitate, plane, slightly concave or

convex, hymenium lemon yellow, often whitish outside, firm,

smooth, i to 8 mm. in diameter; asci cylindrical or clavate;

sporidia 8, fusiform or oblong elliptical, 2 to 3-guttulate,

often pseudo-septate, 10 by 3 microns; paraphyses filiform,

very slender.

Habitat—On decaying wood in moist places; summer and

fall; Iowa City.

The plants of this species are very common on wood and

easily recognized on account of their bright yellow color.

They are generally produced into a short stem below, but are

often sessile and more or less irregular in outline. The sub-

stance of the plant is firm as is shown by the fact that they do

not shrink much in drying.

Genus III—C O R Y N E Tulasne.

Plants tufted, with a short, thick stem, externally smooth

gelatinous, hard when dry. Hymenium at first concave be-

coming nearly plane, generally dark colored. Asci cylindrical,

8-spored; spores fusiform, at last 2 to 8-celled, generally in 2

rows. Paraphyses slender, enlarged upwards. Found on de-

caying wood.

One species is found in woods near Iowa City.
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CORYNE SARCOIDES (Jacq.) Till.

Plate XXII, fig. i.

1S')1 Peziza sarcoides Persoon, Syn. Fang., II, p. 633.

1817 Ascobolus inquinans Martius, Flora Crypt. Erlang. , p. -471.

L823 Bulgaria sarcoides Fries, Syst. Myc, II, p. 168.

1833 Bulgaria sarcoides Link, Handbk. p. 334.

I860 Bulgaria sarcoides Berkeley, Brit. Fung., p. 375.

1871 Bulgaria sarcoides Cooke, Handbk. of Brit. Fung. II, p. 733.

1887 Ombrpphila sarcoides Phillips, Brit. Disc, p. 323.

1889 Coryne sarcoides Saccardo, Sylloge Fung., VIII, p. 642.

Caespitose, sessile or substipitate, firm, subgelatinous, flesh-

red, or dark purple, 5 to 10 mm. in diameter; hymenium plane

or concave and repand; asci cylindrical or slightly enlarged

upwards; sporidia 8, fusiform, straight or unequal sided,

granular within, guttulate 15 to 25 by 4 microns; paraphyses

filiform, slender, enlarged at their apices, abundant.

Habitat—In woods on the decaying trunks of trees; often

growing crowded together in thick masses from the crevices

of the wood.

These plants may be found in large numbers in damp shady

woods on decaying logs in the summer and fall. They are

often crowded together so as to become very irregular in out-

line. The color of the older specimens is dark purple, but in

younger plants it is of a reddish purple or flesh color. The
plants are often nearly sessile, spreading in irregular masses

over the surface of the wood, but they are often shortly stipi-

tate. When young the hymenium is concave, becoming plane,

sometimes with a little depression in the center.

Family V—M OLLISIACE^E.
Receptacle either free from the first or at first immersed

then breaking through the epidermis. Apothecium consisting

of roundish cells. At first spherical, then more or less ex-

panded. Asci 8-spored; spores hyaline, 1 to many celled.

Genus I—M OLLISIA Fries.

Receptacle entirely sessile, waxy, at last plane light colored,
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externally smooth. Asci clavate, 8-spored; spores elongate,

curved, i-celled, often in 2 rows. Found on the stems of

plants.

Two species have been collected, one of which is sometimes

included in another genus.

KEY TO THE SPECIE.S.

a—On living plants of Potentilla . . . M. dehnii

a—On decaying plants of Polygonum . . . 31. polygoni

Mollisia polygoni {Lash) Gill.

Plate XXIII, fig. n.

1888 Yeziza polygoni Farlow and Seymour, Fung, of U. S. , II, p. 92.

L889 Moltisia polygoni Saccardo, Sylloge Fung., VIII, p. 322.

L897 Mollisia polygoni Engler-Prantl, Pflan. Famil., I, p. 212.

Gregarious, sessile, at first hemispherical, then expanded,

about i mm. in diameter, dark greyish, often lighter when dry;

hymenium slightly concave or plane; asci clavate, 7 to 9 by 2

microns; sporidia fusiform, elongated on one side, often gut-

tulate; paraphyses filiform, slender.

Habitat—On stems of Polygonum in wet places among
weeds; Lafayette, Indiana and Iowa City, Iowa.

These plants have been found almost completely covering

decaying stems of Polygoiium in woods near Iowa City. The
plants are very small and generally dark colored but some-

times yellowish. These plants seem to be especially adapted

to the stems of this host plant as they have not been found on

plants of any other species.

Mollisia dehnii (Rabenh.) Kctrst.

Plate XXIII, fig. 1.

1888 Yeziza dehnii Farlow and Seymour, Fung, of U. S. , 8, p. 35.

INN' > Mollis ia dehnii Saccardo, Sylloge Fung., VIII, p. 325.

Gregarious or crowded, sessile or with a very short stem,

about 1 mm. in diameter, dull lead color; hymenium at first

concave then plane; asci clavate; sporidia elongate, straight



THE DISCOMYCETES OF EASTERN IOWA. 291

or curved, often guttulate, 10 by 3 microns; paraphyses filiform

slender.

Habitat—On growing stems and leaves of Potentilla nor-

vegica; Pocahontas, Iowa.

The individuals of this species were found growing on a

living plant of Potentilla norvegica in a yard at Pocahontas,

Iowa, in the summer. The plants are dark colored and were

found in such numbers as to cover the stems in places. They
grow on the leaves, especially on the under side and generally

near the veins. In external appearance these plants are sim-

ilar to those of Mollisia polygoni but may be distinguished

from their habitat, as well as from the size of the spores.

Family VI—PATEI,I,ARIACE^.

Receptacle either always on the surface or at first immersed,

breaking through the substratum, generally leathery or hard,

for the most part dark colored, hemispherical or elongated.

At first closed, not protected by a covering membrane, then

opening. Hypothecium generally well developed, dark col-

ored. Asci thick-walled especially at the apex, 8-spored.

Spores spherical, elongated, or filiform, 1 to many celled.

Paraphyses forming a well developed epithecium. Plants

saprophytic.

Genus I—PATELLARIA Fries.

Receptacle for the most part always on the surface, black

or blackish, coriaceous. Plants spherical or elongated; hyme-
niura concave or plane. Asci clavate, 8-spored; spores fusi-

form, often clavate and curved, or straight, 4 or more celled,

hyaline, in 2 rows. Paraphyses forming a brown epithecium.

Found on decaying wood.

Several species have been collected recently.
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Patellaria. mELA.xantha {Fries) Phillips.

Plate XXII, fig. n.

L823 Peziza melaxantha Fries, Syst. Myc. , II, p. 150.

1S71 Peziza melanotheja Cooke, Handbk. of Brit. Fung. , II, p. 706.

1887 Patellaria melazantha Phillips, Brit. Disc, p. 370.

1889 Blyhydium melaxanthum Saccardo, Sylloge Fung., VIII, p. 806.

Plants minute, not more than i mm. in diameter, generally

less gregarious, or often confluent, depressed, yellowish brown,

darker externally near the base; hymenium concave, plane or

slightly convex, more or less papillate or rough; asci clavate

12 to 14 by 100 to no microns, very slender at the base, apex

rounded, attenuated; spores 8, fusiform, generally curved,

5 to 7 septate, hyaline, 35 to 40 by 3 to 4 microns, obliquely

arranged in the ascus, more or less twisted around each other;

paraphyses filiform, branched.

Habitat—On decaying wood, Iowa City.

There is doubt as to the specific name given above on ac-

count of the incomplete description given for that species.

The plants described here have been collected several times

in the summer and fall. They are minute in size but always

gregarious, and often forming a confluent yellowish mass.

The internal characters are quite distinct. Spores are fusi-

form, generally curved or double curved, becoming very

slightly S-shaped, from 5 to 7 septate (generally 7), and often

apparently constricted at the septa. Paraphyses are less dis-

tinct, but filliform and branched.

Family VII—CENANGIACE^.
Receptacle at first immersed then breaking through the sub-

stratum, leathery or gelatinous, generally dark colored, at first

closed then expanded, becoming cup-shaped, when young cov-

ered with a tough membranous covering which disappears

with age. Asci generally 8-spored; spores 1 to many celled,

often muriform, hyaline to black. Paraphyses often enlarged

upwards, forming a well developed epithecium.
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Genus I—C ENANGIUM Fries.

Cups scattered or tufted at first immersed, then breaking

through the substratum, 'sessile, leathery or waxy, brown or

blackish. Receptacle, cup-shaped. Asci clavate, 8-spored,

elongated, cylindrical or fusiform, straight or curved, spores

i-celled, hyaline, in 2 rows. Paraphyses enlarged at their

apices, forming an epithecium.

One species collected in the northeast part of the state, on

limbs of Popidus tremuloidcs.

Cenangium populneum {Pers.) Rchm.

Plate XXV., fig. i.

1891 Pcziza populnea Persoon, Syn. Fung., II, p. 671.

1889 Cenangium populneum Saccardo, Sylloge Fung., VIII, p. 565.

L897 Cenangium populneum Engler-Prantl, Pflan. Famil., p. 232.

Cups sessile, caespitose, 3 to 7 mm. in diameter, often very

irregular, forming dense rosettes springing from beneath the

epidermis, or solitary, dark brownish black; hymenium con-

cave; margin irregularly lobed, often splitting; asci clavate;

sporidia oblong, or fusiform, elongate, 12 to 14 by 3 to 4 mic-

rons, each containing 1 small central guttula; paraphyses fili-

form, slender, slightly enlarged upwards, often branched.

Habitat—On dead branches of Popuhis tremuloidcs. Col-

lected by B. Shimek, Howard Co., Iowa; early spring.

Plants spring from beneath the epidermis of the host and

often form rosettes nearly an inch in diameter, or a ring

which extends nearly around the branch. The plants are

crowded together so as to become very irregular, sometimes

compressed and twisted in various shapes. They are quite

easily recognized by these characters. The spores are often

much curved with a very small guttula in the center.

Genus II—B ULGARIA Fries.

Cups gregarious with a short thick stem. Growing at first

under the bark then breaking through. Externally dark col-

ored, rough, often with short hairs, gelatinous, shrinking when
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dry. Asci cylindrical, generally 8-spored; spores elliptical,

or unequal sided, i-celled, hyaline, then brown. Paraphyses

forming a colored epithecium. Plants large growing on wood.

Two species have been collected near Iowa City.

KEY TO THE SPECIES.

a—Hymenium dark colored, spores unequal-sided . B. inquinans

a—Hymenium light colored, reddish, spores elliptical 11. rufa.

Bulgaria rufa Schw.

Plate XXIV, fig. i.

1881 Bulgaria rufa Ellis and Everhart, N. A. Fung. , No. 44').

18s 1

' Bulgaria rufa Saccardo, Sylloge Fung., VIII, p. 638.

Subturbinate, caespitose, at first closed, then expanding,

concave, gelatinous, i to 2 inches in diameter, margin in older

specimens repand; hymenium light colored reddish; externally

dark brown or black, covered with minute, flexuose, black,

septate hairs, rugose near the base; asci cylindrical, sporidia

8, elliptical io by 20 microns; paraphyses filiform, slender.

Habitat—On decaying sticks in woods; Iowa City.

These specimens have been found in large numbers on de-

caying branches in woods near Iowa City. The plants are

large and attractive and may be found in clusters of several

each, growing from beneath the bark of decaying wood. The
light colored hymenium contrasts strongly with the very dark

exterior. The hymenium has a reddish tint which suggests

its specific name. This species is easily distinguished from

Bulgaria inquinans by its light colored, concave hymenium.

The spores in this species are equal-sided.

Bulgaria inquinans Fries.

Plate XXIV, fig. n.

1791 Peziza nigra Bulliard, Champ., t. 4, p. 460.

1801 Peziza inquinans Persoon, Syn. Fung., p. 631.

1823 Bulgaria inquinans Fries, Syst. Myc. II, p. 167.

1861 Bulgaria inquinans Berkeley, Outl. Brit. Fung., p. 375, pi. 22, fig. 7.

1871 Bulgaria inquinans Cooke, Handbk. of Brit. Fung. II, p. 732, fig. 239,

1887 Bulgaria inquinans Phillips, Brit. Disc, p. 314.
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1889 Bulgaria inquinans Saccardo Sylloge Fung., VIII, p. 636.

1897 Bulgaria inquinans Engler Prantl. Pflan. Famil. , I, p. 239.

Caespitose, turbinate, firm, gelatinous, externally rough,

umber; hymenium at first concave, becoming plane, black or

very dark purple; asci clavate; sporidia 8, elliptic, unequal-

sided, often nearly pointed at one end, 10 to 14 by 5 to 6 mic-

rons; paraphyses filiform slender.

Habitat—On oak logs growing from crevices in the bark;

Iowa City.

Plants common forming very dark colored gelatinous masses

when wet, hard when dry. The cups are continued into a

short stem below and are at first concave opening until the

hymenium becomes plane, then margin becomes reflexed until

the hymenium at maturity, is convex often with a little depres-

sion in the center. The cups are more or less irregular at

maturity. The spores are of a dark brownish color and

arranged in one or two rows in the ascus. The asci are very

long so that the spores occupy only a small portion near its

end.

Genus URNULA Fries.

Cups stipitate, urn-shaped, at first closed, then opening by

a circular or stellate aperture, externally dark colored, fur-

furaceus or clothed with minute, dark colored hairs. Asci

cylindrical, 8-spored; sporidia oblong-elliptical.

One species is common in woods in the early spring. This

species is included, by Engler-Prantl with the subgenus Geo-

pyxis.

Urnula craterium (Schw.) Fr.

Plate XXV, fig. n.

1823 Peziza craterium Fries, Syst. Myc. , II, p. 74.

1883 Peziza craterium Ellis and Everhart, N. A. Fung., No. 982.

L889 Urnula craterium Saccardo, Sylloge Fung., VIII, p. 549.

1897 Pc~iza craterium (Geopyxis) Engler-Prantl. Pflan. Earn. I, p. 185.

1
()02 Urnula craterium Kupfer, Bull. Torrey Bot. Club, 29, p. 137.

Large, long-stipitate, subccespitose, dark brownish black, at

first closed, hollow within, opening at the top by an irregular
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rupture, leaving the margin notched, involute, clothed exter-

nally with minute black hairs; asci very long, cylindrical,

8-spored; sporidia oblong hyaline, granular within, 25 to 30

by 10 microns, paraph yses slender septate.

Habitat—On half-buried branches and sticks in woods;

spring; Iowa City.

A large species common on decaying sticks in woods in the

spring. A number of plants may often be found attached to

a small stick. They are at first club-shaped, black structures,

hollow in the center, finally opening by a star-shaped rupture

at the apex, when mature, leaving the margin notched. In

Engler-Prantl, this species is included with the subgenus Geo-

pyxis. There is some difference of opinion as to whether this

plant should be included with that genus or allowed to remain

where it is (Bull. Torrey Bot. Club, 29, p. 137.)





Explanation of Plate I.

Spathularia clavata (Schaeff. ) Sacc.

Fig. i, a. Plants to show habitat, natural size.

Fig. i, />. Ascus and paraphyses, x 1000.

Fig. r, r. One spore removed, x 1200.

LEOTIA STIPI'fATE (/lose.) St/ir.

Fig. ii, a. vSeveral plants, natural size.

Fig. ii, I). Ascus with paraphyses, x 750.

Fig. ii, c. One spore removed, x 2000.
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Explanation of Plate II.

MorchelIvA conica (Pers.^

Fig. i, a. Plant, natural size.

Fig. I, />. Section to show pits.

Fig. i, r. Ascus and paraphysis, x 500.

Fig. i, d. One spore, x 750.

MORCHEUvA HYBRIDA (S'07C. ) Pd'S.

Fig. ii, a. Plant, natural size.

Fig. ii, b. Section to show free pileus and pits.

Fig. ii, c. Ascus and paraphysis, x 400.

Fig. ii, d. One spore, x M00.
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Explanation of Plate III.

Helvella crispa {Scop. ) Fr.

Fig. i, a. One plant, natural size.

Pig. i, b. Ascus and paraphyses, x 600.

Fig. I, c. One spore removed, x 1400.

Hklvella elastica Bull.

Fig. n, a. Two plants, natural size.

Fig. II, b. Ascus and paraphyses, x 500.

Fig. ii, c. One spore, x 1200.
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Explanation of Plate IV.

Pyronema aurantio-rubrum {Fckl. ) Sacc.

Fig. i, a. Group of plants, natural size.

Fig. I, b. Same enlarged to show habitat.

Fig. i, c. Two plants removed, x 10.

Fig. i, d. Ascus and paraphyses, x 1200.

Fig. I, e. One spore, x 2500.

Pyronema melanoma (Fr. ) Fckl.

Fig. ii, a. Group of plants, natural size.

Fig. ii, b. Several cups enlarged, x 5.

Fig.- ii, c. Ascus and paraphyses, x 700.

Fig. ii, d. Spores with guttulae, x 1000.

Fig. ii, f. Hair-like structure from cup, x Too.
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Explanation of Plate Y.

Sph^rospora coxfusa ( Cke. ) Sacc.

Fig. i, a. Cups, natural size.

Fig. i, b. One cup, x 3.

Fig. i, c. Aseus and paraphysis, x 500.

Fig. i, d. Hair from margin of cup, x 500.

Fig. i, e. Diagram section, x 3.

Fig. i, /. One spore removed, x 1200.

XEOTIEI.LA LUTEO-PAI.LKNS ( Nyl. ) Sacc.

Fig. ii, a. Several cups, natural size.

Fig. ii, b. One cup, x 10.

Fig. ii, c. Ascus and paraphysis, x 600.

Fig. ii, d. Hair from cup, x 600.

Fig. ii, c. Ascus to show operculum, x 1200.

Fig. ii, f. Diagram section, x 10.

Fig. ii, g. One spore, x 1500.
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F.XPLANATION OF PLATE VI.

Lachxea scuteUvATa (Z/;/;/.) Sarr.

Plants showing habitat, natural size.

One plant, x 2.

Ascus and paraphyses, x 600.

Hair from cup, x 500.

Ascus to show operculum, x 1000.

Spore with granules, x 1200.

Lachnea melanoma (A. & S. ) Sacc.

Fig. ii, a. Plants to show habitat.

Fig. ii, Ik Plants, x 5.

Fig. ii, c. Ascus and paraphysis, x 7(»).

Fig. ii, d. One spore, x 1400.

Fig. ii, e. Hairs from cup, x 700.

Fig.
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Explanation of Plate VII.

Lachxea hemispheric* ( Wigg. ) Gill.

Fig. I, a. Several cups, natural size.

Fig. I, b. Ascus and paraphysis. x 400.

Fig. i, c. One spore removed, x 1000.

Pig. i, d. Hair from cup, x 500.

Sarcosph.^ra arexicola {Lev. ) Lindau.

Fig. ii, a. Two cups a little enlarged.

Fig. ii, b. One cup removed showing hairs.

Eig. H, c. Ascus and paraphysis, x 400.

Fig. H, d. One spore, x 1100.

Fiur - ii. c. Portion of hair from cup. x 500.
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Explanation of Plate VIII.

Peziza aurantia Pers.

Fig. i, a. Group of plants, natural size.

Fig. i, />. Diagram section, natural size.

Fig. I, c. Ascus and paraphysis, x 600.

Fig. i, a. One spore to show reticulations, x L800.

Peziza ritilans Fries.

Cups showing habitat, x 2.

Diagram section, x 2.

Ascus and paraphysis, x 500.

Spore to show reticulations, x 1500.

Fig.
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Explanation of Plate IX.

Peziza cerea Sow.

Fig. I. (7. Several cups reduced one-third.

Ascus and paraphysis. x 500.

Fig. I, c. One spore, x 1_

Pig. i, d. Ascus to show operculum, x 1000.

Galactixia succosa Berk.

Fig. ii, <7. Several cups, natural size.

Fig. :i. ft. Ascus and paraphysi- s
'

:. c. One spore to show verrucose markings, x 1500.

Pig. :i. d. Diagram section, natural size.
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Explanation of Plate X.

Otidea ochracea {Fries.) Sarr.

Fig. i, a. Several plants, natural size.

Fig. I, b. Ascus and paraphysis to show branching, x SOD.

Fig. I, c. Spores removed, x 2000.

Otidea leporina (Ihitsc/i) Fckl.

Fig. ii, a. Cups natural size.

Fig. ii, />. Ascus and parapyosis showing hooked apex, x Too.

Fig. ii, c. One spore removed, x 2000.
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Explanation of Plate XL
HCMARIA TETRASPORA (Fc/c/.) So.CC.

Fig. i,
y
a. Several plants showing habitat, natural size.

Fig. i, b. Three cups, x 5.

Fig. I, c. Ascus with its four spores and paraphysis, x 600.

Fig. i, d. Diagram section showing concavity of hymenium, x 10.

Fig. i, e. Spore with guttulse, x 1500.

Humaria muralis Quel.

Fig. ii, <7. Cups showing habitat, natural size.

Fig. ii, />. Cups, x 5.

Fig. ii, c. Ascus and paraphysis with spores, x 4 II I.

Fig. ii, d. Diagram section, x 10.

Fig. ii, c. vSpores with guttulae, x 1000.
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Explanation of Plate XII.

Lasiobolus squints (Mull.) Karst.

Fig. i, a. vSeveral plants showing habitat, natural size.

Fig. i, b. One plant to show spines, x 20.

Fig. i, c. Ascus and paraphysis, x 500.

Fig. i, d. One spine, x 590, often much longer.

Fig. i, e. Ascus to show operculum, x 750.

Fig. I,/. One Spore, x 1200.

Lasiobolus raripilus (Phill. ) Sacc.

Fig. ii, a. Group of plants, natural size.

Fig. ii, b. One plant spines diagramatic, x 10.

Fig. II, c. Ascus and paraphysis, x 400.

Fig. ii, d. One spore, x 1200.

Fig. ii, e. Hair, x 500.
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Explanation of Plate XIII.

Ascophaxus testaceus (Afong.) Phil!.

Fig. i, a. Plants showing habitat, natural size.

Fig. i, b. Several plants, x 10.

Fig. i, c. Aseus and paraphsis, x 600.

Fig. i, d. One spore removed, x 1200.

Fig. i, e. Diagram section, x 10.

Ascophaxus microsporias (/?. & Br.) PhilI.

Fig. ii, a. Several plants, natural size.

Fig. ii, h. Plants, x 10.

Fig. n, c. Two plants, x 20.

Fig. ii, d. Ascus and paraphyses with globose apices, x 1000.

Fig. ii, e. One spore removed, x 2001).
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Explanation of Plate XIV.

ASCOPHANUS CINRRRUS ( Cr. ) Boud.

Fig. i, a. Plants, natural size.

Fig. I, h. One plant, x 10.

Fig. I, c. Ascus and paraphyses, x 70

Fig. i, d. One spore, x 1200.

Saccobolus kerverni (Cr. ) Boud.

Plants, a little enlarged.

One plant, x 25.

Ascus and paraphyses, x 800.

Ascus to show operculum, x 800.

Diagram section, x 25.

Fig.
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Explanation of Plate XV.

Ascobolus ATRO-FUSCUS PhilI. & P/orc.

Fig. I, a. Group of plants showing habitat, natural size.

Fig. i, b. Several plants, x 2.

Fig. i, c. Ascus and paraphyses, x 500.

Fig. I, d. Diagram section, x 4.

Fig. I, e. One spore showing verrucose markings, x 1200.

Ascobolus furfurachus Pers,

Fig. n, a. Group of plants, natural size.

Fig. ii, b. Plants showing projecting asci, x }.

Fig. ii, c. Ascus and paraphysis, x 4(1' >.

Fig. ii, d. One spore to show reticulations, x L20 >.

Fig. ii, c. Diagram section, x 5.
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Explanation of Plate XVI.

Ascobolus immkrsus Pers.

Fig. i, (J- Several plants, natural size.

Fig. i, 6. Mature and immature plant, x 5.

Fig. i, c. Mature plant, x 25.

Fig. i, d. Ascus with spores and paraphyses, just before maturity, \- 300.

Fig. i, e. Mature spore showing reticulations, x 600.

Ascobolus glaber Pers.

Several plants, natural size.

Mature plant with projecting asci, x 20.

Same removed from substratum.

Ascus with mature spores and paraphyses, x 411.

Mature spores showing numerous reticulations, x 12Q9.

Fig.
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Explanation of Plate XVII.

Ryparobius pelletieri C Cr. ) Sacc.

Several cups, natural size.

Mature and immature cups, x 10.

Ascus and paraphyses, x 411.

Ascus to show operculum, x 400.

One spore with membrane, x 1000.

Ryparobius crustaceus (Fck/.) Rehm.

Fig. ii, a. Plants, about natural size.

Fig. ii, b. Plants, x 10.

Fig. ii, c. One plant to show projecting asci, x 30.

Fig. ii, J. Ascus and paraphyses, x 1000.

Fig. ii, e. Ascus to show operculum, x 800.

Fig.
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Explanation of Plate XVIII.

Ryparobius sexdecimsportjs ( Cr. ) Sacc.

Fig. i, a. Plants, natural size.

Fig. i, b. One plant, x 20.

Fig. I, c. Ascus and paraphyses, x 1000.

Fig. I, d. Spores, x 1500.

Ryparobius pachyascus Rehm.

Fig. ii, a. Diagram section, x 500.

Fig. II, b. Ascus with spores, x 1111,.

Fig. ii, c. Spores, x 2000.
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Explanation of Plate XIX.

Sarcoscvpha floccosa (Sc/izc. ) Sacc.

Fig. I, a. Several cups showing habitat, natural size.

Fig. I, b. Ascus and paraphyses, x 500.

Fig. i, c. One hair removed, x 500.

Fig. I, d. Spore with guttulse, x 1000.

Sarcoscvpha occidentals (Sckzv. ) Cke.

Fig. ii, a. Cups to show habitat, natural size.

Fig. ii, b. Ascus with paraphsis, x 500.

Fig. ii, c. Hairs, x 500.

Fig. ii, d. One spore removed, x 1000.
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Explanation of Plate XX.

Macropodia pubida B. & C.

Fig. i, a. Cups, natural size.

Fig. i, b. Cup removed to show stem, natural size.

Fig. I, r. Ascus and paraphyses, x 400.

Fig. I, d. One spore showing verrucose markings, x 1000.

Fig. I, e. Portion of hair, x 700.

Sarcoscypha coccixea (Jacg.) Sacr.

Fig. ii, a. Cups to show habitat, natural size.

Fig. ii, b. Ascus and paraphysis, x 400.

Fig. ii, c. One spore, x 1000.

Fig. ii, d. Hairs, x 1400.
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Explanation of Plate XXI.

Helotium citrixum (Hedw.) Fr.

Fig. i, a. Group of plants to show habitat, natural size.

Fig. i, b. Plants enlarged, x 3.

Fig. i, c. Ascus and paraphyses, x 1500.

Fig. i, d. Spores, x 2000.

Geopyxis nebulosa ( Ckc. ) Sacc.

Fig. ii, a. Group of plants showing habitat, natural size.

Fig. ii, b. One plant, x 3.

Fig. ii, c. Ascus and paraphyses, x 500.

Fig. ii, e. .Spores, x 800.
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Explanation of Plate XXII.

CORYNE SARCOIDES {JdCq. ) Till.

Fig. i, a. Several plants to show habitat, natural size.

Fig. i, b. Plants a little enlarged.

Fig. i, c. Ascus and paraphj-ses, x 1000.

Fig. i, d. Spores removed, x 2000.

Petaelaria meuxantha {Fries.) PhilI.

Fig. ii, a. Plants showing habitat, natural size.

Fig. ii, b. Several plants, x 10.

Fig. ii, c. Ascus and paraphyses. x 1000.

Fig. ii, d. Two spores removed, x 2000.
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Explanation of Plate XXIII.

Mollisia dehnii (Rabenh.) R'arst.

Fig. I, a. Plants showing habitat, natural size.

Fig. I, b. Several plants, x 3.

Fig. I, c. Ascus and paraphyses, x 1000.

Fig. I, d. One spore, x 2500.

MOI.WSIA polygoni (Lasc/i.) Gill.

Fig. ii, a. Plants showing habitat, natural size.

Fig. ii, b. Several plants, x 5.

Fig. ii, c. Ascus and paraphysis, x 1200.

Fig. ii, d. Two spores, x 2300.
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Explanation of Plate XXIV.

Bulgaria Rui-a Schw.

Fig. I, a. A cluster of cups showing habitat, natural size.

Fig. i, b. One cup removed showing stem, natural size.

Fig. i, c. Ascus and paraphyses with spores, x 500.

Bulgaria ixouixaxs Fries.

Fig. II, a. Young and mature plants to show habitat, natural size.

Fig. ii, b. One plant removed to show stem.

Fig. ii, c. Ascus and paraphyses, x 750.

Fig. ii, d. One spore with guttulse, x 2000.
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Explanation of Pirate XXV.

Cknangium populneum (Pers. ) Rehm.

Fig. i, a. Cups natural size to show habitat.

Fig. i, b. One cup, x 5.

Fig. r, c. Ascus and paraphyses, x 1000.

Fig. i, d. One spore, x 2000.

Urnui^a craterium (Sr/izv. ) Fr.

Fig. ii, a. Three stages in development of cup, natural size.

Fig. ii, /;. Ascus and paraphyses, x 500.

Fig. ii, c. Hairs from cup, x 1000.

Fig. ii, d. One spore, x 1200.
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PAPERS ON THE LOESS.

By B. Shimek.

The question of the genesis of the loess of the Mississippi

valley has interested two generations of geologists. Until

quite recently the great majority of American writers on the

subject ascribed the deposition of the loess to water in some

form or manner. This general conclusion was fortified and

entrenched by a series of able papers by professors Chamber-

lin, Salisbury, McGee, Hilgard, and others, which appeared

in various journals and periodicals in the years 1878 to 1892.

A lull followed this period of activity. Some of the earlier

champions of the aqueous theory turned to other lines of effort,

and those who remained had little to say upon the subject in

a public way. But it is not just to judge of the latter class

today by their writings of several years ago, for some of the

ablest former advocates of the aqueous theory have materially

changed their views upon the subject. It is true that here

and there individual efforts were made to strengthen the

aqueous side of the case, and recently these have been more

frequently renewed largely for the purpose of sustaining

theories or views on related subjects. But it is safe to say

that no material facts have been added in a dozen years to

strengthen the aqueous theory 01 hypothesis. Those who
have recently argued in its favor have relied not so much upon

new confirmatory observations, as rather on the earlier utter-

ances of men whose more mature judgment and experience

today contradict their former views.

The recent discussions of the Lansing skeleton have again

precipitated the question of the origin of the loess because of

the attempt to deduce the age of the skeleton from the age of

the deposit under which it was buried, and which was assumed

to be loess.
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The writer's own contributions to the literature of the loess

in recent years have been on the seolian side. One of these,

that on the Loess of Natchez, Miss., published in the Ameri-

can Geologist,* should have been credited at the time of pub-

lication to this Bulletin as an advanced publication. It is

reprinted here because originally prepared for this Bulletin,

and because it bears more or less directly on the reply to Pro-

fessor Wright, and advantage is taken of this opportunity to

add a few notes to the original paper. The paper on the Loess

and the Lansing Man also appeared in the American Geo-

logist, and is here reproduced to make the subsequent notes

and articles intelligible.

THE LOESS OF NATCHEZ, MISS.

PLATES I-VII.

The loess of Natchez, Miss., and of the lower Mississippi

valley, besides presenting a specially interesting field to the

student, is classic ground, for here loess was first recognized

in America by Sir Charles Lyell, who visited the region in

1846.

It has received much attention since that time, and has been

reported upon successively by Wailes*, Hilgardf, Chamberlin

and Salisbury!, McGee§, and Mabry||, while its fossils have

received some attention from Binney.Tf

**Vol. XXX, pp. 279-209, Nov., 1902.

* Wailes, B. h. C. Report on the Agri. and Geology of Mississippi,

1854.

tHilgard, E. W.—Agriculture and Geology of Mississippi, 1860.

X Chamberlin, T. C. , and Salisbury, R. D.—Sixth An. Rep. U. S.

Geol. Survey, 1885.

§McGee, W. J.—Twelfth An. Rep. U. S. Geol. Survey, 1891.

llMabry, T. O.—Journal of Geology, vol. VI., 1898.

iBinney, W. G.—A Manual of American Laud Shells. Appendix
IX, 1885, etc.
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While it was at first regarded as distinct from the loess of

the upper Mississippi drainage, it is indistinguishable from

it in its physical characters,—especially from that which may
be designated as Missouri river loess. There are certain pecu-

liarities of the fossil fauna of the southern deposit which have

already received some notice, but for the most part the refer-

ences to them are vague and unsatisfactory and do not suffi-

ciently set forth their significance.

It was the writer's good fortune to visit Natchez (and also

Vicksburg) in May and June, 1898. The visit was made

chiefly for the purpose of studying the fossils of the loess and

comparing them with the modern molluscan fauna now in-

habiting the same region. As a result of this investigation

more than 4,600 fossil shells were secured; and some additions

were made to the collections of modern molluscs from Missis-

sippi and adjacent states made by the writer in previous years.

The season, however, was very unfavorable for collecting liv-

ing snails because of the long-protracted drought which caused

them to hide away. This probably accounts for the compar-

atively small number (less than 900 specimens) of modern

snails in the Natchez collection, of which more than one-half

belong to a species (Succinea grosvenorii} not represented in

the local loess.

In all more than fifty exposures of loess were studied at Nat-

chez, and several were examined at Vicksburg, where but one

day was spent. The location of the principal exposures which

received attention at Natchez is shown in the accompanying

map. The topography of the region is striking. The Mis-

sissippi has cut away the deposits on the east side until bluffs

exceeding 200 feet in height face the river. In addition to this

smaller streams have washed out deep gullies, whose almost

perpendicular sides rise from 50 to nearly 200 feet. In all the

region which was investigated the highest points are uni-

formly close to the river, while the outlying region is much
lower. This is well illustrated by the ridge on which Natchez

stands. Reference to the map will show that the altitudes* in

""These were obtained in part from barometric readings, and in part

from more exact data furnished by Captain Babbit of Natchez.
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the western part of Natchez, near the bluffs, vary from 180 to

210 feet above low water in the river, but gradually drop to

75 feet on the plain into which St. Catherine's creek has cut

its channel. This plateau, or broad ridge, is seamed and cut

by the "breaks," "gulfs" and "guts" described by McGee,*
which offer abundant opportunities for the study of numerous

exposures, most of which reach far below the loess, and per-

mit easy penetration into its undisturbed mass. The loess is

uniformly the uppermost deposit, forming the immediate sub-

soil on the ridge on which Natchez is located. Underlying it

in most of the exposures is the Yellow or Brown loam, which

closely resembles loess, but is not fossiliferous and is usually

of a deeper red color, though sometimes practically indis-

tinguishable from it. Hilgard**described theYellow or Brown
loam as overlying the loess. Later McGeef, in giving the or-

der of the members of the Columbia formation, places the

Brown or Yellow loam above the loess, but adds: "The order

of the first two members might be reversed with equal pro-

priety in the southern portion of the embayment; for the loess

is but a phase of the loam, and is frequently underlain as well as

overlain by the loamy deposits." Again(p.393) referring to the

succession of strata at Natchez, he places the loess at the sur-

face and the brown loam below it,—which accords with the

writer's observations in that vicinity. Still later Mabry| dis-

cussing the relation of the brown loam to the loess, said: "It

would appear that, if my observations be accurate, the Brown
loam and the loess of this region are not only homotaxial but

synchronous as well."

Whatsoever may be the exact relation existing between

these two deposits elsewhere, at Natchez there appears no

trace of the brown loam above the loess so far as the writer

was able to determine.

* McGee, W. J., 1. c. , p. 434. See also Plate II.

**Hilgard, E. W. , 1. c. , pp. L94-195.

tMeGee, W. J., 1. c.
, p. 392.

tMabry, T. O., 1. c.
, p. 295.
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The thickness of the loess at Natchez has been variously

reported. L,yell§ gave it as sixty feet, but he probably in-

cluded the brown loam; Hilgard[| reported its average thick-

ness as between twenty-five and thirty-five feet; McGeeTl states

it as ten to fifty feet; while Capt. C. W. Babbit, of Natchez,

an experienced surveyor and civil engineer, who has had much

to do with excavations, assured the writer that it nowhere ex-

ceeded twenty-five feet in thickness. The writer's own meas-

urements showed a maximum thickness of about thirty feet,

though in the exposures numbered 29 and 31 on the map, it

seemed to be much more, but accurate measurements could

not be made. It is probable that the front portion of the bluff

had slipped in part and thus exaggerated the apparent thick-

ness of the loess. Such slipping was well illustrated opposite

exposure No. 12 at x. A mass of loess about 25 feet high, 15

feet wide and 165 feet long, slipped vertically about two feet.

Subsequent erosion of the face of the bluff at one end of the

mass made it appear as though the mass extended from the

original upper surface to the new lower surface,—a distance

of about 27 feet. The underlying Orange sands, which are

easily washed out, always make such faults possible, and con-

sequently care must be exercised in making measurements on

the exposed faces of bluffs.

The material of the deposit possesses typical loess charac-

ters. It is a fine yellow or slightly bluish clay, showing a

tendency toward vertical cleavage, containing lime nodules

and iron tubules, occurring on higher grounds, and abund-

antly fossiliferous. Its hypsometric distribution is also like

that of the northern loess, for it mantles the hills, and varies

but little in depth. This is well illustrated in Plate III. In

many respects it is strikingly like the loess along the Missouri

river, being somewhat coarser and containing more lime, and

consequently eroding less readily, than the loess of the upper

Mississippi valley in Iowa and Illinois. But for the under-

>i Prin. of Geology, vol. I, p. 460.

liP. 313, 1. c.

IP. 397, 1. c.
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mining of the underlying sands and gravels it would long resist

the action of air and water. Along the N. O. & N. W. R. R.,

in the cut near the depot, (exposure 1 on the map), the very

steep sides still retained the marks of pick and shovel at the

time that the photograph reproduced in Plate IV. was taken,

though the excavation had been made about seven years

before.

This similarity of the Natchez loess and that of the Mis-

souri river bluffs in all excepting fossils suggests the probable

source of much, if not all, of the material which composes it.

The fossils are the most interesting feature of the southern

loess. Here, as elsewhere, the characteristic fauna is mollus-

can, but differs in many respects from that of the northern

loess. Notwithstanding the fact that the fossils formed the

special object of the writer's investigations, there were found

among them no species which are aquatic, or in any sense

even "semi-aquatic." Not even those forms which belong to

the fauna of the small pond and shallow stream, and which

sometimes occur in northern loess, were found here. Singu-

larly, too, such species are quite absent from the modern fauna

of the uplands in and about Natchez, for there are no springs,

or ponds, or swampy areas in which such snails as Physa,

Limn&a, etc., might thrive. It is true that aquatic species

have been reported from this loess, but in all cases the reports

are either indefinite, or refer to that which may not be loess.

As early as 1846, Lyell* noted a deposit at Natchez resemb-

ling loess and with "land, fluviatile and lacustrine shells of

species still inhabiting the same country," but he did not

designate them by name. Later, discussing the loess of Nat-

chez in the London Times t he said that the deposit "contains

abundance of fresh water and land shells, of which I myself

obtained more than 20 species .... They belong to the

genera Helix, Hcliciiia, Pupa and Succinea, accompanied or

rather replaced in a few places where the loam passes into

shell-marl by Lymuca, Planorbis, P/iysa, Cylas .... All

* Athenaeum, Sept., 1846.

tDec. 8, 1846; reprinted in the Am. Jour. Sci. and Arts, 2nd series,

vol. Ill, pp. 267-269, 1847.
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species are identical with Testacea, now inhabiting the same

part of the U. S.
11 The species of Helix, Helieina, Pupa and

Succinea are, however, in no sense aquatic, and it will be ob-

e A that the deposit from which the shells of the species

belonging to the aquatic genera Limmca, Planorbis, Physa
and Cyclas (SphtBrium or Pisidium) were obtained is very

doubtfully loess.—certainly not typical loess. Finally, in the

Principles of Geology" Lyell says that this loess is "full of

land-shells such as Helix and Pupa, together with the amphib-

ious genus Succinea, all of species now living in the same

try. At a few points in the lower part of this formation,

I observed shells of living species of Lymnea, Planorbis and

Cyclas,—genera which inhabit ponds. . . . The only fossils

of a truly fluviatile character, which have been met with any-

where in this loess are the remains of three fish discovered

lately (March ic 1
">y Colonel Green. They were found

in the great platform of loess, two miles north of Vicksburg,

and only four feet below the surface, at the height of 200 feet

above highwater mark.'
1

The genus Succinea cannot be properly designated as am-

phibious. It consists of two very distinct groups of species,

to only one of which, represented by the species rc/itsa

the term may be applied, and this one is not

represented in the southern loess, and but very sparingly

in that of the north. The common and characteristic species

of the 1 only at Natchez but in all the Mississippi

valley, belong to the other section of the genus, of which

S. cb/iuua, S. grosvenorii and S. avara are members, and all

of these are upland species, or at least are commonly found on

higher grounds,—and none of them are in the remotest sense

aquatic or usemi-aquatic.
v Viewed in the light of the quota-

tion from the London Times, the deposit in which the pond

snails were obtained can scarcely be referred to as typical loess.

The occurrence of the fish-bones is unique and throws no light

on the prevaili ; g loess conditions. Such limited quantities

"_
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of material might have been carried to the highlands by birds

or mammals, and subsequently buried deeply by dust.

McGee also says* that this loess "yields . . . shells of land

snails sometimes associated (particularly at lower levels; with

shells of water snails and other fluviatile mollusca." Xo names
are given, and the reference is probably based on Lyell's state-

ments. The same is probably true of the following reference: *

"The loess is unusually rich in shells of land and swamp mol-

lusca, together with a few aquatic species.""^

Altogether the evidence of the occurrence of aquatic shells

in the southern loess is very unsatisfactory. They certainly

cannot be very abundant or widespread if among the 4,600

specimens collected by the writer there is not one aquatic

shell.

The occurrence of vertebrate remains in the southern lcess

is quite as doubtful. Lyell's fishes have already been dis-

cussed. He had previously statedt that the shells already

noted are "associated with bones of mastodon, elephant, tapir,

and other megatheroid mammals." Again, in the Principles

of Geology >; he says: "As to the mammalia of which some

bones have been found in the lowest part of the loess and in

clay at its base, they are many of them extinct species.

Among them are Mastodon giganteus^ a species of Megalony.w

a Mylodon, Bison latifrons, Equus americanus, Felis atrox, . . .

two species of deer, two of bear and other quadrupeds, some

extinct and others still living.''

Wailes, in his first report, said:'! "The following list of the

mammals found in a solid blue clay, said to belong to this for-

mation ("bluff," or loess), was furnished by Dr. Leidy:

*P. 393, 1. c.

**P. 399, 1. c.

tSee also notes on Dr. Amos Binney's paper at close of this paper.

(Athenaeum, 1846.

§P. 461. vol. I, 1872.

llSee also Hilgard, 1. c. . p. 196.
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belis atro.v, Leidy. Tapirus Haysii, Leidy.

Ursus Americanus, foss. Equus Americanus, Leidy.

Ursus amplidens, Leidy. Bootherium cavifrons, Leidy.

Megalonyx Jeffersonii, Harlan. Cervus Vtrginianus, foss.

Megalonyx dissimilis, Leidy. Bison latifrons, Leidy.

Mylodon Harlan i, Owen. Elephas primigenins.

Ereptodon priscus, Leidy. Mastodo?i giganteus.

Tapirus Americanus, foss.

Of these the last named is by far the most common. . . .
•

They are found about twenty feet below the surface, and the

bones of other animals are associated with them."

A comparison of the two citations shows that the two lists

are practically the same. The "solid blue clay" is in all prob-

ability not loess. The writer found no trace of these mam-
mals in the loess at Natchez, though molluscan remains were

abundant. But even if it proves that these mammals are

found in true loess, the problem herein discussed will not be

affected, as they are terrestrial and, if in true loess, only in its

lowest, or oldest, parts.

The characteristic fossils of the loess at Natchez, as else-

where, are land snails. They are found in all fossiliferous

loess-exposures north and south, and the writer at least, has

failed to find any other fossils in undoubted loess in the south.

These fossils have already received some attention. Lyell's

references to them have already been quoted. Wailest gives

the first specific listJ of species from the southern loess, identi-

fied wholly or in part by Conrad. They were obtained from

the "bluff formation," or loess, of Mississippi, and most of

them were probably from Natchez. They are:

Helix albolabris Helix perspectiva

Helix alternala Helix profunda
Helix concava Helix fhyroides

Helix elevata Helix tridentata

Helix fraterna

To this list Hilgard adds Helix monodon and "a large

Achatina found in Wilkinson county." Of these species H
%

tP. 283, 1. c. , also quoted in Hilgard, 1. c.
, p. 196.

+ Thisis an error. See Dr. A. Binney's list in additional notes at

the close of this paper.

§P. 195, 1. e.
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altemata and H. perspcctiva are now placed in the genus

Pyramidula, H concava in the genus Circinaria, and the re-

maining species of Helix in the genus Polygyrct, H fraterna

being a variety of P. monodon. The "Ackatina" is probably

Bulimulus, and not from the loess. At least it has not been

found in the loess along the Mississippi, though it is a char-

acteristic species of the southern modern terrestrial molluscan

fauna, and its occurrence as a fossil would not be surprising.

W. G. Binney frequently refers to the loess or "post-plio-

cene" fossils in his works on modern terrestrial molluscs, and

many of them are unquestionably from the bluffs of the lower

Mississippi,— some of them being specifically reported from

Natchez. In 1865* he reported two species of terrestrial mol-

luscs from the "post-pliocene of the Mississippi valley"(for the

most part undoubtedly loess), one of them being a southern

species which is known from the Natchez loess. In 1869! he

reported 19 terrestrial species from the same indefinite source.

Of these 15 species were found by the present author at Natchez.

They are the following:

Hyalina (now Gastrodonta) ligera.

Macrocyclis (now Circinaria) concava.

Helix (now Pyramid'it/a) altemata.

Helix (now Pyramidula) perspectiva.

SIrob ila (now Strobilops) labyrinlhica.

Helix (now Polygyra) stenotrema.
" " " hirsuta.
" " " monodon.

palllata.
" " inflecta.

" " " albolabris.
" " " elevata.
" " " exoleta.
" " " profunda.

Succinea obliqua (now oralis Say).

Of the remaining four species one, Helix (now Pyramidula)

solitaria does not belong to the southern fauna. %

* Smith. Miscell. Coll., no. 144, Sept., 1865.

tin Binney and Bland,—Land and F. W. Shells of N. Am.—Smith.

Miscell. Coll., p. 104; Feb., 1869.

tThe writer has reason to believe, from private correspondence with

Mr. Binney, that the shells reported under this name are Pyramidula
slrigosa ioensis, a species belonging to the northern loess.
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The remaining three species, Helix (now Polygyra) thy-

roides, H clausa, and Helix (now Gastrodonta) gularis, are

found in the modern southern fauna and their occurrence in

the southern loess would not be surprising. Mr. Binney later

specifically reported P. clausa from the "post-pliocene" of

Natchez. In 1870, in the 2nd edition of Gould,* he similarly

reported nine of the foregoing species, of which the present

author failed to find but one at Natchez, namely H. thyjoides.

The variety bucculenta of this species does, however, occur at

Natchez, and may have been the form to which reference was

made. In 1878 Binney again similarly reportedf the nineteen

species already mentioned, and added Zonites (now Onipha-

lind) fuliginosa and Z. (now Gastrodonta) intertexta, and spe-

cifically reported Triodopsis (now Polygyra) obstricta from
"Natchez Bluff." These three additional species are southern.

The specimen reported as Zonites fnliginosus is really Ompha-
lina kopnodes

)
a species not rare in the loess of Natchez. Gas-

trodonta intertexta (Binn.) Pils. is not known from Natchez,

but is found in the South. Polygyra obstricta is frequent in

the Natchez loess. The same species were again reported in

the text of his Manual of Am. Land Shells in 1885, but in

addition to this that work contains a catalogue of the Binney
collection donated to the U. S. National MuseumJ in which
twelve species are reported from the "post-pliocene" of Nat-

chez. They are the following:

Macrocyclis
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It was the writer's privilege to examine this collection in

1899, and he found that not only is the single specimen

marked Zonitcs fuliginosus (No. 38,806 of the collection)

doubtfully from the upost-pliocene," but it is Omphalina kop-

nodes. Mr. Charles T. Simpson of the U. S. National Mu-

seum, to whom the question was later referred, states in a

private letter that "this Omphalina is more solid than any

capnodes, friabilis, or fuliginosa I have seen but agrees most

nearly with capnodesy* Omphalina fuliginosa is therefore

omitted from the final list of Natchez loess fossils, as Mr. Bin-

ney's specimen is the only one reported from the loess. Its

occurrence as a fossil, however, would not be strange as the

species is common in the south, and occurs living on the bluffs

at Natchez.

With the exception of Polygyra claitsa all the species in

Binney's list were found by the writer in the loess at Natchez

and 27 species and recognized varieties were added to that

locality list, and two further species, Polygyra fraudulenta and

P. pallia la, were added at Vicksburg. Of these 29 species

Polygyra thyyoides bucculenta, P. fraudulenta, Pyramidula

alternata costata, Gastrodonta multidentata, I
T
itrea placentula,

Punctum pygmaum, Vertigo tridentata and Carychium exile,

are here reported for the first time from undoubted loess, while

Polygyra palliata and Gastrodonta ligera have heretofore

appeared only in Binney's rather indefinite "post-pliocene"

lists, without locality. Inasmuch as several of the fossil

species are now also living in the vicinity of the loess expos-

ures great care was exercised in collecting the fossils. Some
specimens of every species in the list of fossils, with the excep-

tion of Pupoides marginatus, were obtained by digging in

undoubted undisturbed loess. Plate IV. shows one of these

excavations at the right. In some cases additional specimens

were collected in the loess talus, but their characteristic heavy

chalky appearance, the presence of like shells in the undis-

* It is a striking fact that the shell quite uniformly appears heavier

in loess fossils than in modern specimens of the same species.
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turbed loess above the talus, and the absence of modern shells

of the same species from the immediate vicinity of the par-

ticular exposures from which the shells were obtained, leave no

doubt that they too are true loess fossils. The single specimen

of Pupoides was collected in such talus, but its appearance is

that of a loess fossil. Moreover, the species occurs in the loess

elsewhere. It is therefore here included as a fossil.

In some cases the fossil shells were imbedded in larg-e lime-

stone nodules, and occasionally small nodules form partial

casts of the shells. Some are shown in Plate V. Fossils were

collected from twenty-six exposures at Natchez, and from a

cut along the Vicksburg and Meridian Railway at Vicksburg,

and the several locality sets were kept separate. The accom-

panying table of species gives the number of fossils of each

species collected from each exposure,* thus giving a compre-

hensive view of the distribution and relative abundance of the

several species. In making comparisons, however, it must be

borne in mind that the several exposures are not of equal ex-

tent, nor are they even relatively equally fossiliferous. Eight

of the larger exposures! proved to be non-fossiliferous. Ex-

posures 1, 2, 3 and 4, are really in the same large cut, and

exposures 5 and 6 are likewise opposite sides of one cut, while

on the other hand No. 1 1 is a more or less broken series of

exposures around the great "gulf," shown on the map, just

south of Natchez. It is especially fossiliferous on the south

and east sides of the "gulf."

Numbers 1, 2, 3, 6, 7, 8, 9, n and 17, are the most exten-

sive of the fossiliferous exposures, and relatively the richest.

They are all located in the southwestern part of the area under

discussion.

Exposures 19 to 26, inclusive, along the Liberty road, are

mostly smaller cuts and "guts" along a wagon road, and are

not to be compared with the large exposures mentioned.

*The Natchez exposures are numbered, the number at the top of each

column corresponding to the number on the map. No fossils were

found in the exposures not included in the table.

t Compare map and table of fossils.
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The number of modern shells of each species found at Nat-

chez is given in the last two columns of the table. In order

that some conception of the peculiarity of the local distribu-

tion of modern shells may be gained, the collections made on

the bluffs toward the north are listed separately from those

which were taken on the hills southwest of Natchez. The
grouping of the fossils of the species in the loess is singularly

like that of modern shells on the surface.

The modern shells were all collected on higher slopes. No
collections were made on the Mississippi bottom lands.

Polygyra claiisa should be added to the list of Natchez fos-

sils on the authority of Binney.

It will be noticed that all the species of the accompanying

table are terrestrial, and all are now found living either on the

hills in the immediate vicinity, or in similar situations in other

parts of the south. The fossil molluscan fauna of Natchez

resembles the modern fauna of the southern spurs of the Cum-
berland mountains in northern Alabama and Georgia, so far as

terrestrial forms are concerned only, for it contains no aquatic

species. It therefore presents a distinctly southern facies. It

belongs to the fauna of the interior region of the eastern pro-

vince of Binney,* and with the possible exception of Vertigo

tridentata and Sphyradium edentulum, all its species are now
found living in the southern part of that region, within the

limits of which Natchez is located. The distribution of Ver-

tigo tridentata has not yet been satisfactorily determined,

partly because the species is often overlooked on account of

its small size, and partly because it has commonly been con-

fused with other species. It has, however, not yet been re-

ported south of the Ohio river. SpJiyradiiim edentulum, which

now seems to be restricted to the northern region, is a com-
mon fossil in the loess of the upper Mississippi drainage, and
was evidently once much more widely distributed. It is also

a species rather easily overlooked on account of its small size,

though it is more readily recognized than the preceding

species.

*Terr. Air- Br. Moll., vol. V, pp. 26-34.
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Not only do so many of these species occur in the southern

part of the Interior Region, but several are restricted to it.

Such are Helicina orbiculata, Polygyra stenotrema, Polygyra

thyroidcs biiccnlenta, OmpJialina kopnodes, Vitrea placenta/a

and Pyramidula alternata costata. Polygyra obstricta and

P. inflecta, whose northern range is but little greater, may

also be added to this list. The predominance of the larger

species of land shells* is also characteristically southern, the

Natchez fauna approaching that of the Cumberland sub-

region. Moreover, the small form of Polygyra hirsuta, the

Polygyra monodon with nearly closed umbilicus, and the large

form of Circinaria concava, all suggest a southern origin, the

fossils being like the predominating corresponding living

forms in that section.

Only four species of modern molluscs occurring at Natchez

were not found as fossils. They are: Polygyra cspiloca (Bid.)

Binn., OmpJialina laevigata (Pfr.) Pils., Gastrodonta gularis

(Say) Try., and Succiiiea grosvenorii Lea. The first three

species are restricted to the southern states. Succiiiea gros-

venorii is now locally very common northward to South Da-

kota, especially in the country bordering the Missouri. Its

center of distribution is far north of Natchez, and its southern

extension may be of comparatively recent date. The species

is very common in the northern loess along the Missouri river.

The Natchez fossils bear out the writer's oft-repeated state-

ment that the loess fossils of any given region are practically

identical with the modern molluscan fauna of the same region.

f

Indeed, they furnish the most convincing proof of this inter-

esting and important fact which has yet been presented. The

most characteristic and widely distributed species of the north-

*See Plate VI.

TBull. Nat. Hist. St. Univ. Iowa, vol. I, p. 213.— 1890.

Proc. la. Acad. Sci., vol. Ill, p. 84.—1896.

Proc. la. Acad. Sci., vol. V, p. 41.—1898.

Proc. la. Acad. Sci., vol. VI, p.
l
)
l
>.—1899.

Jour. Geol. , vol. VII, p. 132.—1899.
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ern loess, such as Helicina occulta, Succinea grosvenorii, Pyra-

niidula striatella, ValIonia gracilicosta, Polygyra multilineata

and Pupa muscorum, are wholly absent from the southern

loess, as, with the exception of 61 grosvenorii, they are from

the modern fauna of that region, while Succinea avara, so

common in the north, and so frequent there as a fossil, is very

rare in both the fossil and modern faunas of Natchez.

More than one-half the species in the Natchez list of fossils

have also been found in the northern loess, while the follow-

ing eighteen species are thus far known only from the loess of

the south:

Helicina orbiculata Omphalina kopnodes

Polygyra fraudulenta Viirea placenlula
'

'

inflecta Gastrodonta ligera

" albolabris " multidentata'
" exoleta Pyramidula altemata costata

" palliata Punctum pygmirum
" obstricta btrobilops labyranthicafprobably*)
'

'

elevata
" thyroides bucculenta
1 ' stenotrema

Polygyra albolabris and Punctum pygnueum are the only

species in this list which, judging from present distribution,

are likely to be found in the northern loess. The remaining

twenty-four of the species listed in the table of fossils have all

been found more or less abundantly in northern loess.

Several additional points of interest are presented by some

of the Natchez fossils. Only two of the shells of Polygyra

thyroides bucculenta have the parietal tooth. The remaining

edentate specimens somewhat simulate P. clausa, but they

are less elevated, and not so heavy nor so coarsely striate as

the shells of that species. The parietal tooth is easily broken

off in the fossils of this and other species, and in identifying

fossil species, too much importance must not be attached to

its absence.

The fossil Polygyra hirsuta is the small form, approaching

*The 5". labyrinthica of the earlier reports on northern loess fossils is

probably all .S". virgo.
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maxillatum, which is the common form in the south. Poly-

gyra monodon is the form usually named /eai\ and P. monodon
fraterna is the form generally known as typical monodon.*

The modern shells and the two fossils are of the leai type,

but have a smaller umbilicus than the northern form. Most

of the fossils are of the largerfraterna type. It was at first

thought by the writer that the fossil shells of Gastrodonta

multidentata might be G. lamelhdens Pilsbryf, but a careful

examination of the teeth shows that the fossils are without

doubt G. multidentata. Modern G. multidentata is reported

from southeastern Tennessee by Ferris.

J

Fossil Pyramidula alternata and var. costata are not always

sharply distinguishable, but the specimens listed as costata all

show more or less clearly the coarse ribs which characterize

this southern variety.

Succinea ovalis Say is the species well known as S.obliqua. §

The snails' eggs could not be identified, but they are undoubt-

edly eggs of land snails. Two species were collected.

The Natchez loess is of special interest because it furnishes

particularly weighty arguments against both the aqueous and

glacial theories of the origin of the loess. That this loess is

not of aqueous origin is shown by its fossils, which are terres-

trial upland species, and by its distribution over a high ridge,

higher than the surrounding country for many miles around.

A body of water sufficient to cover this ridge would form an

inland sea, with land on which the molluscs might develop

so remote from present Natchez hill that it would have been

necessary to transport them a great distance by water. That

it is extremely improbable that the shells of the loess at any

point have been transported any considerable distance by water

*On authority of Pilsbry.—Proc. Acad. Nat. Sci. Phil, for 1900, pp.

454-5.

tSee Nautilus, vol. XI, p. 134.

X Nautilus, vol. XIV, p. 58.—1900.

§See The Mollusca of Chicago Area, Frank C. Baker, in Bull. Chicago

Acad. Sci., No. Ill, pt. 2.
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has already been shown by the writer.* That those of Nat-

chez have not been so carried seems to be established beyond

a doubt by the following facts:

i. At Natchez several shells of Hclicina orbiculata were

found with the operculum lying within the aperture, a posi-

tion which it could not occupy if the shell-bearing animal had

been deposited in water, for it becomes detached immediately

after decay has set in, and would be carried away. Modern

upland dead specimens are frequently found with the oper-

culum lying within the shell.

2. The extremely delicate shells of snails' eggs are pre-

served in the loess. They are so frail that they would scarcely

stand transportation by water.

3. The larger perfect fossil snails uniformly have the spire

of the shell empty, no clay having been carried into the shell

beyond the body-whorl, as would have been the case in drift-

ing and finally submersed shells.

4. The fact that the local fossil and modern faunas are

very similar, has already been emphasized, and further indi-

cates that transportation of shells from a distance has not takeu

place.

5. There are no traces of beaches, shore-lines, etc., such as

would be left by a large body of water such as this theory pos-

tulates, nor does the remarkable homogeneity of the deposit

taken together with its distribution suggest the possibility of

deposition in flooded streams.

That the Natchez loess was not deposited by glaciers or ice-

bergs is, if possible, even more evident. Natchez lies far south

of the limits of glaciation, hence floating icebergs only need

to be considered. Icebergs, however, would require a great

body of water to float them over Natchez hill, and the objec-

tions to this have already been considered. Moreover, the

fossils of the Natchez loess are, as shown herein, in large part

* Proc. la. Acad. Sci., vol. V. pp. 40-41.-1898.
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such species as inhabit the warmer parts of our country today,

and there is nothing in the molluscan fauna of this loess

which would suggest even the remotest possibility of a glacial

climate.

It appears that the aeolian theory offers the best explana-

tion of the origin of the loess not only of Natchez, but of all

the Mississippi drainage. The writer's first paper in which a

modified form of the aeolian theory was presented,* was based

almost wholly on the study of fossils, and subsequent inves-

tigations, geological, paleontological and botanical (for the

loess presents an interesting problem to the plant ecologist,

and the influence of plants on the formation of the deposit

seems to be great), have only served to emphasize in the main

the conclusions therein presented, though perhaps modifying

them in some details. The chief purpose of the subsequent

papersf was rather the demonstration of the impracticability

and impossibility of the generally accepted theories which

postulated aquatic and glacial conditions.

While it is not purposed here to enter upon a detailed dis-

cussion of the positive evidence in favor of the aeolian theory,

this being reserved for a more extended paper on that subject,

certain considerations which have a direct bearing upon loess

in general, and upon that of the southern Mississippi valley

in particular, are here presented together with the writer's

conception of the origin of the loess.

To make the formation of such a deposit as the loess pos-

sible it is necessary to have: 1) A source of supply of material

at hand; 2) an agency capable of transporting the material;

and 3) a lodging place upon which it may be safely anchored.

Where any of these conditions fail there can be no deposition

*A Theory of the Loess.—Proe. la. Acad. Sci., vol. Ill, pp. 82-80.

—1896.

tProc. la. Acad. Sci., vol. V, pp. 32-45, 1898; vol. VI, pp. 98-113,

1899; vol. VII, pp. 47-59, 1900.

Journal of Geology, vol. VII, Mch. , 1899.

Bull. Lab. Nat. Hist. St. Univ. of Iowa, vol. V, pp. 195-212, May, 1901.
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of material, and no loess will be formed; where these condi-

tions are best developed, there the deposit will be thickest. It

has long ago been observed that the loess is best developed

along our larger river-courses, and it is there that these con-

ditions are all most likely to be presented. A more detailed

reference to these conditions may be of interest:

i. The source of supply.—It is quite generally conceded

that the finely comminuted particles which make up the loess

originated primarily in the drift. In the north it was loosened

and sifted out from the coarser material by rain, by wind, by

burrowing worms, insects, mammals, etc., and by scratching

birds, and to some extent by growing plants, while its volume

was increased by the chemical decomposition and disintegra-

tion of the coarser materials thus exposed.*

Some of this material was washed into the streams, and

some of it was (and is) blown about by the winds. In the

southern Mississippi valley, where there is no glacial drift

and yet an abundance of loess, the material of the loess was

probably all brought down by the great river, and chiefly by

its Missouri branch. During the summer months our streams

reach their lowest levels. Great bars of sand and mud are

thereby exposed to the dessicating influence of sun and wind.

During the summer, too, strong winds sweep along their val-

leys and gather up the fine material so exposed, f

With it is also mingled more or less of the finer material

gathered by the winds directly from higher grounds, and per-

haps with calcareous particles from fluviatile shells where pres-

ent in the streams, but the main supply in the south and per-

haps in large part elsewhere where loess was formed, was ob-

tained from the bars of the stream.

*That finer material is thus removed and the coarse material so con-

centrated near the surface has already been observed. See Proc. la.

Acad. Sci., vol. IV, p. 70, 1897; etc.

t For discussion of the probable amount of this material see Jour.

Geol., vol. VII, p. 135.—1899; or Proc. la. Acad, Sci., vol. VI, pp. 109

and 110.—1899.
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2. The agency.—The objections to water and ice as agen-

cies of transportation have already been briefly stated. Wind
does carry large quantities of material, and in the loess regions

winds are strong and frequent during the summer season when

the soils are loose and easily eroded. Moreover, the general

southerly course of the larger streams in the Mississippi val-

ley, along which most of the loess is deposited, favors the con-

centration of the prevailing southerly winds in the troughs of

the valleys, through which they crowd with increased force,

and dislodge the fine particles of detritus brought down by

the streams and exposed in bars. In the north drifting snows,

especially in the Missouri river region, also gather up and

carry great quantities of dust.

3.

—

Jlie anchorage.—The material so gathered up must be

deposited in a place from which it cannot easily be dislodged

by erosion if it is to add to the sum-total of the deposit. It

is a well known fact that plants check or prevent erosion.

The more luxuriant the vegetation the less erosion is pro-

duced by rainstorms. The most violent rainstorms will

scarcely disturb the finest leaf-mould even on very steep

slopes in the woods, while they wash out great quantities of

material in more open country. Vegetation, and especially

forest vegetation, is best developed along the streams.

It will thus be seen, that these three favorable conditions,

while not restricted to streams, are yet best developed adjacent

to them, and could accomplish more than would be possible

at more remote points. That this is true appears also from

the evidence of the snail fauna. The loess is thickest, and

also most fossiliferous, in close proximity to streams, and near

them, too, modern land-snails are most abundant. The fact

that fossils are more abundant near streams than they are in

more remote regions, does not indicate a difference in the or-

igin of the respective deposits,* but merely further shows that

torrestrial conditions along streams, even on high grounds

*See Hershey's article in Am. Geol. , vol. XXV, pp. 369-374.— L900.
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favor the development of snails. The reason that snails are

not found fossil in the loess remote from streams is that when
living, they do not, to any extent, inhabit such places.

Time.—The element of time is also to betaken into ac-

count. It might seem that, if loess was deposited most abun-

dantly where vegetation was comparatively vigorous, there

ought to be an abundance of plant remains in the deposit.

The rate of deposition, however, must have been so slow that

all organic matter would have disintegrated long before it

could have been covered and sealed in the deposit. Organic

remai.is can thus be preserved only when overwhelmed, es-

pecially in wet places, and their absence would rather mili-

tate against the aqueous theory. If the rate of net deposition,

after deducting loss by erosion, already estimated by the writ-

er,* namely, i mm. per year, be accepted, it is evident that a

stick or log, or even a leaf, would decay long before it could

be entombed in the deposit. At that rate a log one foot in

diameter, for example, would require more than three hun-

dred years for burial. The shells of molluscs do not similar-

ly disintegrate, and are preserved as fossils, partly because of

their composition and texture which better enable them to

resist exposure, and partly because all of these terrestrial

snails are more or less inclined to burrow, or at least conceal

themselves in the lowest strata of leaf-mould, etc., and their

shells are soon covered up.f In many respects the borders of

of the drift-sheets in the north, especially where morainic,

presented conditions similar to those now existing along the

larger streams. This question, however, does not concern

the loess of Natchez and Vicksburg, and will be discussed at

another time.

*Jour. Geol., vol. VII, p. 135, and Proc. la. Acad. Sci., vol. VI, pp.

109 and 110.

tTo collect sortie of our smaller species of modern snails which are

also represented in the loess, in autumn or during dry summers, it is

necessary to pull up the roots of smaller plants among which many of

the snails are concealed.
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Whatsoever may be the difference of opinion concerning

the soundness of the foregoing conclusions, the loess of Nat-

chez materially reinforces the evidence against the possibility

of the aqueous origin of the loess, and practically renders the

theory of glacial origin untenable.

The writer desires here to express his obligations to Presi-

dent Fish of the Illinois Central R. R. and Prof. Samuel Cal-

vin of the Iowa Geological Survey, whose kindly courtesy

made the preparation and public ition of this paper possible.

Since the publication of the foregoing paper the writer has

obtained other papers on southern loess, in which references

to fresh-water shells are made.

The earliest of these is by Dr. Amos Binney,* who discussed

the loess of Natchez as followsrf

"It is made up of nearly parallel strata of calcareous loam,

clays, sands and gravels, which contain in the different lay-

ers, besides inorganic substances, great numbers of terrestrial,

and some fluviatile, shells, remains of mammalia, and numer-

ous water-worn, agatized pebbles, imbedding corals, madre-

pores, encrinites, and marine shells. The most remarkable

portion of the formation is the upper bed, or that next below

the soil of the surface. It consists of a yellowish calcareous

loam, thickly filled in many places with terrestrial shells, and

in others, with a few fluviatile species. The depth or thick-

ness of this bed is described to be from twenty to fifty feet.

Below the loam is a bed of light ash-colored marl, containing

fluviatile shells, and having a thickness of from five to ten

feet; this with only an intervening stratum of fine gravel, is

succeeded by a bed of sandy loam, from twenty to thirty feet

in thickness, containing- bones of the mastodon."

*Proc. Boston Soc. of Nat. Hist., vol. II, pp. 126-130; read April 1,

1846, published in July, 1846.

tPp. 126-7, 1 c.
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The first of the quoted statements shows clearly that Dr.

A. Binney's information concerning the limits of loess, evi-

dently obtained at second-hand, was very much confused.

The description of the deposit, probably furnished to Dr. Bin-

ney by Mr. John Bartlett who collected the shells, shows that

there was here an indiscriminate reference of practically all

the looser superficial deposits to the loess, probably including

even tertiary.*

Evidently only the uppermost "yellowish calcareous loam"

is loess, and even a portion of this may be brown loam. From

this part of the deposit "a few fluviatile species" are reported,

together with many terrestrial shells. None of these "fluvia-

tile shells" are mentioned by name. Not only is there doubt

as to the exact character of the deposit from which they came,

but Dr. Binney's use of the term "fluviatile" was not exact.

This is shown in a discussion of the Wabash deposit, probably

loess, written at about the same time as the paper on the Nat-

chez loess, or a little earlier,f in which he says that it "con-

tains, in vast numbers, terrestrial and fluviatile shells," and in

a foot-note on the same page he enumerates the land shells

(ten species), and adds that these occur "together with several

species of Limnea, Planorbis, Amnicola, Valvata." As these

are the only aquatic shells mentioned he evidently considered

them fluviatile. Limncea and P7anor bis are pulmonate pond-

snails which occur commonly in small ponds. Valvata, while

sometimes found in larger streams and lakes, often occurs in

small ponds, and the same is true of Amnicohi, though the

shell here referred to may be Pomatiopsis lapidaria, a terres-

trial species, which was then included in Amnicola. The

aquatic shells here mentioned indicate, both by their scarcity

and their habits, that the bodies of water in which they oc-

curred were individually and collectively of slight extent.

*See Wailes, 1. c, pp. 269 et seq. , for discussion of the deposits in

which the marine forms mentioned by Binney occur.

tTerr. Air-breathing Moll, of the U. S. , vol. I, p. 181, written by Dr.

Binney prior to 1847, the year of his death, but published under the

editorship of A. A. Gould in 1851.
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Even if such shells had been found at Natchez, though there

is nowhere any definite record of their occurrence in the loess

of that vicinity, they would prove only the existence of a few

scattered small ponds, such as are not infrequently found upon

loess ridges today.

The description of the deposit containing bones of the mas-

todon shows also that it was not loess. It is probably the

same as the deposit containing mammalian remains described

by Iyyell and Wailes. It was probably a deposit of mud
formed in marshes on the pre-loessial surface.

Dr. A. Binney's paper gives the first* specific report of fos-

sils from the southern loess, and contains only terrestrial

forms. The list follows:!

Helix albolabris Helix inflecta
'

' alternala '
' litems

'

' concava '
' monodon

'
' elevata '

' palliata

' • exoleta '
' perspectiva

" gularis " profunda
" hirsuta " thyroidus
'

' inornata Helicina orbiculata

Succinca obliqua

It will be observed that this list is nearly identical with

that published by W. G. Binney,| lacking but three spec-

cies of that list, and containing in addition Helix inornata

and Helicina orbiculata. All the species in this list but two

were collected by the writer at Natchez. The two excep-

tions are Helix gularis and Helix inornata. The former

has been noted on p. 308, and the latter {Oniphalina inornata

(Say) Pils.) is closely related to Omplialina fuliginosa and O.

kopnodes (see p. 308), and may have been confused with the

latter. It is, however, a southern shell, and its presence in

the loess of the region would not in any way affect the argu-

ment herein presented.

*This is a correction of the statement made on p. 306 of this Bulletin.

tFor correction of generic names see pp. 307 and 308 of this Bulletin.

+ See p. 307 of this Bulletin.
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In addition to the references already given to Lyell's works,

there should be mentioned the several editions of his Prin-

ciples of Geology, beginning with the ninth, and of the Man-
ual of Elementary Geology following the third (?). In these

so far as noted (a few were not available) there are references

to land and freshwater shells, and to bones of mammals, in the

loess of the lower Mississippi valley, similar to those already

noted in the previous citations of Lyell's works. They are

evidently based on the same observations.

The list of fossils quoted from Wailes' first report* is given

on p. 283 of that report. Another list appears on p. 339, in

which three species of the first list are wanting, namely: Helix

alternata, H. fratema, and //. tridentata, while three addi-

tional species are enumerated, namely: Helix pallia fa, H. say?]

and H. helieina. The first of these was found by both W. G.

Binney and the writer. The second, Helix (now Polygyrd)

say i is closely related to P. albilabris, and it is very probable

that large forms of the latter species were mistaken for it.

Like all the shells of Wailes' lists it is terrestrial, and belongs

to the modern southern fauna. Hence, even if the identifica-

tion was correct, it does not affect the status of the case.

Helix helieina of this list is Helieina orbiculata, a common
southern loess fossil.

Another probable source of subsequently repeated errors is

Humphreys and Abbot's Report, f

Speaking of the bluffs between Vicksburg and Baton Rouge

the authors say: "They are composed of loess, a post-pliocene

formation, similar to that of the Rhine .... That of Vicks-

burg .... is 300 feet high, and underlain near low-water

mark by a solid stratum of blue clay . . . Above the latter is

a stratum containing many marine shells and corals. Next

are deposits of yellow loam and sand containing vast numbers

*See p. 306 of this Bulletin.

t Report on the Physics and Hydraulics of the Mississippi River, by

Capt. A. A. Humphreys and Lieut. H. L. Abbot, no. 4, Professional

Papers of the Corps of Topographical Engineers, U. VS. Army,—1861;

p. 95.
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of fresh-water shells . . . The Natchez bluff is about 150 feet

in height. The lower part is composed of gravel and sand,

containing many corals and other fossils. Next comes a stra-

tum of clay, rich in fossils of large extinct species of quad-

rupeds. The top is made up of yellow loam, sand, and clay,

also fossiliferous."

Here again the authors included various deposits under one

name. Evidently only the uppermost portion is loess. If the

"yellow loam" of^Vicksburg is loess, as seems probable, the

statement that it contains "vast numbers of fresh-water shells"

is a myth, and the authors evidently knew nothing of the

habits of these snails. Of a similar nature is Foster's state-

ment* that the shells of the loess "are all of fresh-water origin."

Foster subsequently,"!" however, speaking of the southern loess,

says: "The Tertiary beds are of marine origin, while those of

the loess are of fresh-water, and contain numerous shells, all

of which are of terrestrial origin."

On p. 61 of the same work Foster also discusses the reported

occurrence of human remains in the Natchez loess, with this

conclusion: "The probabilities are a hundred to one, that this

bone was not of Bluff formation."!

Dr. A. Binney's, and Humphreys and Abbot's reports of

marine fossils from the loess are probably referred to by Hil-

gard§ when, discussing the Natchez Bluff, he says that "ma-

rine shells have also been reported as occurring." He, how-

ever, adds that there are no fossiliferous marine deposits.

Finally Dana|| speaking of the "Bluff formation" states that

"south of New Orleans there are marine shells," evidently

confusing the Gnathodon beds with loess.

*J. W. Foster, The~Mississippi Valley,—1869; p. 345.

t Prehistoric Races of the U. S. of America,—1873; p. 59.

tThis bone was also discussed by Lyell in his "Second Visit to

America," vol. II, p. 1
( >7.

§E. W. Hilgard, On the Geology of Lower Louisiana, Smithson.

Contrib. to Knowledge, no. 248,—1872; pp. 3 and 4.

II J. D. Dana, Manual of Geology, 2nd ed. ,
— 1875; pp. 547-8.
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Discussing chiefly the loess of the lower Mississippi Dana
also says:* "The loess of the Mississippi contains numerous

fresh-water shells, among them Paludina pondcrosa Say, Me-
lanin canaliculate* Say, Cyclas rivularis Say, Cyclostoma lapi-

daria Say, PJiysa hcterostropha Say, Linuuva clongata Say,

Planorbis bicarinatus Say, Valvata tricarinata Say, Unios, etc."

The first three species of this list, and the Unios, are fluv-

iatile, Cyclostoma (= Pomatiopsis) lapidaria is terrestrial, and

the remaining species are chiefly pond snails. Evidently

these shells came from the deposit below loess, noted on p. 304
and referred by Wailesf to Lake Marl, which he properly rec-

ognized as distinct from the loess.

These additional citations add nothing to the weight of the

testimony concerning the occurrence of fluviatile shells in the

loess. They only show additional sources of the errors which

have been thus transmitted to those who have not investigated

the details of the case for themselves in the field.

*P. 548, 1. c.

tPp. 231 and 283, 1. c.
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The discovery of certain human remains near Lansing,

Kansas, has provoked much discussion* which reveals a differ-

ence of opinion as to the value of the discovery. The writer

has nothing to contribute directly to the facts concerning the

Lansing remains, as his knowledge of them and their environ-

ment was gained at second hand. f But an effort has been

made to correlate the Lansing skeletons with the formation of a

supposed loess horizon, ff and the theory of the glacio-fluviatile

origin of the loess has been resurrected to form the basis of

an estimate of their age. It is to this that the writer desires

to give attention.

Notwithstanding the fact that many trained geologists have

in recent years been engaged in field work in the loess-covered

regions of the Mississippi valley, no material facts have been

added in a dozen years past to the support of the fluviatile

theory, which was formerly generally maintained in this coun-

try in various modified forms. The recent arguments in its

support are not based on additional observations and field in-

vestigations, but are specifically founded J upon the great

works of Chamberlin and Salisbury on "The Driftless Area of

*S. W. Williston, Science, vol. xvi, pp. 195-6, Aug. 1, 1902. War-
ren Upham, Science, vol. XVI, pp. 355-6, Aug. 29, 1902; Am. Geolo-

gist, vol. XXX, pp. 135-150; Sept., 1 902. N. H. Winchell, Am.
Geologist, vol. XXX, pp. 189-194; Sept., 1902. T. C. Chamberlin, S. Cal-

vin, and R. D. Salisbury, Jour, of Geol. , vol. X., pp. 745, et seq. , Nov.,

1902. Warren Upham, Am. Geol., vol. XXXI, pp. 25-34, Jan., 1903. N.

H. Winchell, Bull. Geol. Soc. of Am. , vol. 14, pp. 133-152, Apr., 1903;

Am. Geol., vol. xxxi, pp. 263-308, May, 1903, etc.

tSee additional notes at the close of this article.

tt Warren Upham, Science, 1. c. ; Am. Geol., vol. xxx, p. 143, etc. ;

vol. xxxi, pp. 25-34. N. H. Winchell, Bull. Geol. Soc. of Am. , vol.

xiv, p. 141; Am. Geol., vol. xxxi, p. 268, etc., May, 1903.

tSee Amer. Geol., vol. xxxi, pp. 26-27; 268; 278; etc.
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the Mississippi Valley," published in 1885, and that of McGee
on "The Pleistocene History of Northeastern Iowa," published

in 1891.

The cautious, conservative statements of Chamberlin and

Salisbury scarcely warrant the declaration that they "leave no

doubt" as to the fluviatile origin of the greater part of the

loess. Furthermore, at least one of the authors, Dr. Cham-
berlin, has materially modified his views concerning the loess

since the publication of the work cited.

The splendid work of McGee, like that of Chamberlin and

Salisbury a classic in glacial literature, had for its purpose the

presentation of fundamental facts and conclusions bearing on

glacial phenomena. If we omit loess from the series of de-

posits discussed therein, the conclusions still remain of great

value. It is a fact long established that the loess forms a

mantle pretty uniformly covering the underlying deposits of

drift, etc., especially in eastern Iowa, and that, therefore, the

so-called "loess-topography" is really drift-topography. If the

loess could all be removed, the underlying drift would present

essentially (though not exactly, especially along the Missouri

river,) the topographic features of the present surface. The
altitudes of the more broken regions would be relatively less,

as the loess is usually thicker in hilly country. Whatever,

then, is prominent or striking in the topography of the pres-

ent surface, was at least approximately equally striking in the

post-glacial surface before loess was deposited upon it, and

many of the peculiarities in the structure and distribution of

these underlying deposits were well elucidated by that author,

and are in no wise affected by dissent with the inclusion of

the loess.

In justice to Professor McGee it should also be stated that

he was misled by erroneous information concerning the fos-

sils of the loess, for his inclusion of the loess among glacial

or subglacial deposits was evidently due largely to this fact.

Several species which are not only terrestrial, but frequent

uplands, had been reported as aquatic or semi-aquatic; other
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species were incorrectly .identified; and in still other cases

conclusions concerning the mollnsks were unwarranted by the

facts.

Some of the earlier reports upon the fossils of the loess were

inexcusable. Aughey's list of fossils from the loess of Ne-

braska* is impossible. No such series of shells was ever ob-

tained in the loess. His method of identification as related

by himself** is sufficient to condemn the list as unworthy of

serious notice. This list contains a large number of southern

fluviatile molluscs, and the author states positively that "fresh-

water shells are quite abundant at some horizons." He also

states that many of his specimens fell to pieces, and conse-

quently he had no specimens to show! It was the writer's

privilege to examine a remnant of Professor Aughey's collec-

tion while at Lincoln in 1 889-1 890, and he found a small set

of very ordinary loess fossils of terrestrial species. It is re-

markable that the heavy-shelled Viviparidce, Strepomatida

and UnionidcB mentioned in the list should have so disinteg-

rated, while the delicate Pupoe, and other fragile forms of the

ordinary loess fauna should have been preserved !

Similar to this are the erroneous reports concerning the

modern habits of the species of snails found in the loess.

Lyell speaks of the "amphibious genus Succinea"^ and of

the abundance of freshwater and land-shells in the vicinity

of Natchez, yet no aquatic shells have been discovered since. %

Todd§ refers to Succineas and Helicinas as semi aquatic.

*See Hayden's U. S. Geol. Sur. of Colorado and adjacent territory,

1876, pp. 266-269; also a practical reprint in Sketches of Phys. Geog.
and Geol. of Neb., 1880, pp. 287-290.

**See "Sketches of Phys. Geog.,'' 1. c.

tFor discussions of Succinea see the writer's recent paper on the

Loess of Natchez. Am. Geol., vol. xxx, pp. 283-284.

tin a recent private letter Dr. Hilgard, for many years a student of

the loess in Mississippi, corroborates the writer's recent declaration (1.

c. p. 282) that no aquatic species are as yet known from the loess of

Natchez.

§Reprint from Proc. A. A. A. S. , vol. xxvii, 1878, p. 6.
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Call, who alone of this list of writers made a pretense of

special knowledge of conchology, reported Helicina occulta*

and Pomatiopsis lapidarict\ as aquatic, and Succinea as semi-

aquatic!

But these forms are terrestrial, and a mere tyro who would

have taken the trouble to go to the field could have avoided

such misstatements. Yet they have been accepted with

others quite as unreliable and have been incorporated in geo-

logical papers to form the basis of important conclusions.

Todd and Call both reported (1. c. ) on the depauperated shells

of the loess, and concluded that cold was responsible, and

these conclusions were relied upon by McGee| who used

them to support the theory of the sub-glacial origin of the

loess. Yet the living fauna of the loess-covered regions shows

essentially the same depauperation. The comparisons which

Call makes in the paper on the Des Moines loess are based in

part, at least, upon measurements of eastern modern shells. §

Had the author taken recent shells from Iowa, especially

from the prairie sections, he would have been left practically

without support for his conclusions.
||

The causes which produced a "depauperation" of some of

the shells are in operation today in Iowa and adjacent terri-

tory, for practically all of the fossil cases may be duplicated

in the modern fauna.

Another source of error of a more excusable nature in the

* As Helicina oculata:—Am. Nat. vol. xv, p. 586, 1881. This error

concerning habit is copied by McGee, 1. c. p. 461, in a statement at the

close of a list of fossils quoted from the present writer. There was no

warrant for such a statement in the article quoted.

tAm. Nat.. 1. c. , Ark. Geol. Sur. , vol. ii, pp. 166, 167, 168, 1891;

The Loss and Associated Deposits of Des Moines, p. 16, 1882.

% See Loss and Associated Deposits of Des Moines, p. 23, et seq.

?The present writer, then a college student, made the drawings for

the plate which illustrates that paper.

liFor discussion of depauperation of shells by the present writer see;

Proc. la. Acad, of Sci., vol. iii, p. 85, 1896; vol. v, pp. 43-4, 1897:

vol. vi, p. 101, 1899; Jour. Geol., vol. vii, pp. 126, 127, 1899.
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1

reports on fossils is to be found in misconception of species

and incorrect identification. For example, what was gener-

ally reported as Vallonia pulchella from the loess is J

r
allohia

gracilicosta, a northwesterly upland species; under fossil

Succiuea obliqua were included two, possibly three species;

Carychium exiguum (reported as semi-aquatic by Call, in

paper on Des Moines loess, 1. c, p. 16!) has not been found in

the loess, the fossil species being C. exile, a decidedly upland

species ; the form commonly reported by earlier writers as

Pupa blandi is Difidariq pentodon (though P. bland/ occurs in

the loess), and possibly a Vertigo; and other instances might

be cited showing that species were not clearly recognized by

conchologists, and in consequence comparisons of fossil shells

were sometimes made with recent shells of different species.

Manifestly conclusions drawn from such comparisons are val-

ueless.

Both Drs. Chamberlin and Salisbury, and Professor McGee,

relied upon such information and were misled by it. The
aquatic shells of the loess are relatively very few, and all of

that type which inhabit small ponds. There is not a single

well authenticated species of fluviatile molluscs known from

clearly undisturbed loess in this country! And yet reference

is constantly made to the few paltry pond snails, coupled with

vague references to "semi-aquatic" forms, while the vastly

greater number of truly terrestrial and upland species is made

subordinate!

The writer thus refers to these details at some length to

show that the supposed information upon which these emi-

nent authors based their conclusions, at least in large part,

was erroneous, and that consequently the conclusions them-

selves cannot be entirely correct. Mere reference to these

conclusions, therefore, does not settle the case. Both the

great works cited represent the results of pioneer efforts, and

were not primarily concerned with the origin of loess, that

question being largely incidental. With this prop removed

there remains nothing but generalities for the support of the

recent revival of the glacio-fluviatile theory.
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In this connection the writer desires to refer at some length

to certain statements made by Professor Winchell* concern-

ing the Unio which was found in the Lansing deposit. In

order that there may be no misunderstanding concerning

these statements the}' are here reproduced in full:

"In case the Unio were a true fossil, it would be, of itself,

sufficient proof of the subaqueous deposition of the materials

in which it lay. Land shells may form fossils in aqueous

deposits, but never water shells in land deposits. It is, a

priori, however, the strongest evidence of sub-aqueous origin

of the loess in which it was found, ... and the agreement

which it has with obvious other features of the deposit serves

to accumulate such a weight of testimony in the same direc-

tion that it requires the greatest hardihood to attempt to ex-

plain it on the hypothesis of land origin of the deposit."

The same author had previously! made the following state-

ment:

"Many land forms may exist in an aquatic formation but

the existence of a single aquaticfossil species in the loess re-

quires the presence of water. Many have been identified by

good authorities."

In face of the foregoing statements it may be an exhibition

of greatest hardihood to venture to still maintain the ground

that the loess is of land origin, and that as evidence of the

sub-aqueous origin of the loess the Lansing Unio is worthless,

but regard for scientific truth makes the exhibition impera-

tive.

Granting for the sake of argument that the Lansing de-

posit is true loess,—though the difference of opinion among
those who have examined it makes this extremely doubtful, %

—if it can be shown that aquatic shells of the fluviatile types,

or at least, types of aquatic shells other than such as inhabit

*Atn. Geol., vol. xxxi, p. 282.

tBull. Geol. Soc. of Am. , vol. 14, p. 145, April, 1903.

+ See discussion of the Lansing deposit in the following paper.
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insignificant pools and ponds, are extremely rare, if occurring

at all in the loess; and if it can be demonstrated that fresh-

water shells are sometimes transported to higher points by

agencies other than floods; then the dogmatic statements

quoted above fall of their own weight.

The present writer has repeatedly called attention to the

absence of fluviatile shells from the loess,* giving in each case

specific detailed lists. He here takes the liberty to state that

he has searched for loess fossils north and south for nearly a

quarter of a century; that starting out as a believer in the

water theory of loess deposition he diligently sought aquatic

forms, and for many years would have welcomed them with

the same avidity with which the advocates of the theory have

pounced upon the Lansing Unio; that after the conviction

was forced upon him, against his earlier views, that the loess

was not of aqueous origin, he equally carefully collected and

preserved all fossil sriells of aquatic species;—and the result

of these efforts has been that no fluviatile shells were found

in undoubted loess, the aquatic species, comparatively insig-

nificant in number, being all such as are known to conchol-

ogists as pond-shells. The same species occur today all over

the loess territory in small bodies of water,—creeks and

ponds,—which may remain dry during many weeks, or even

months, each year. This negative evidence is not conclusive

excepting as to one point, namely: that fiuviatile shells are

extremely rare, if not wholly wanting, in the loess.t That

modern fluviatile shells may occasionally be transported to

*Proc. Iowa Acad. Sci. , vol. v. pp. 32-45, 1898; vol. vi, pp. 98-113,

1899 ; Jour. Geol. , vol. vii. March, L899; Bull. Lab. Nat. Hist. State

Univ. of Iowa, vol. v, pp. 105-216, 1901, (reprint Am. G-eol. , Dec,
L901); Am. Geol., vol. xxx, pp. 280-298, 1902.

t The writer has collected a few fluviatile Unios at Sioux City and
Hamburg, Iowa, in a loess-like deposit, probably washed loess, lying
far below the adjacent typical bluff loess, where high water might have
reached it. Dr. Bain reports Unios from a deposit in Plymouth county,
Iowa, which he does not consider true loess. See Iowa Geol. vSur.

,

vol. viii, p. 340.
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higher grounds without floods has also been shown by the

writer.*

The following specific references may be added: Several

years ago the writer saw a crow picking at a small fresh Unio

on a timbered river-bluff not less than fifty feet above the

river, near the state quarries north of Iowa City. The Unio

was on the ground and was probably brought up from the

river, then at a low stage, by the crow.

About twenty-two years ago, while engaged in zoological

work as a college student, the writer shot a solitary sandpiper

one of the toes of which was clasped by a living Sphcerium

transvei sum, a small aquatic bivalve. This might easily

have been dropped on high ground in one of the longer

flights of the bird.

Three years ago the writer found a medium-sized shell of

Campeloma subsolidum on a rocky, almost inaccessible slope

below the University observatory at Iowa City, at a point not

less than forty feet above the river. The shell, though dead,

still retained its epidermis. Campeloma subsolidum lives

abundantly in the river, and at low water is often exposed on

the sand-bars near this bluff, from which blue-jays or other

birds could have easily carried it for food while it still con-

tained the soft parts.

In view of these facts, and of the numerous possibilities

suggested by them, it is extremely rash to say that "the ex-

istence of a single aquatic fossil species in the loess requires

the presence of water," for such shells as those which have

been mentioned could be covered by dust, and in time become

fossils in a land-deposit. Manifestly, this "strongest evidence

of the subaqueous origin of the loess" is very weak and un-

satisfactory.

The advocates of the aqueous theory can find little solace

in the fossils of the loess, and without them their case has but

little tangible support.

*Proc. Ia. Acad. Sci., vol. v, p. 37, 1898.
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In the papers cited it is assumed:

1. That there "were widely extended depressions of our

vast glacial area,"—and that in these depressions loess was

deposited in water, and by subsequent elevation was brought

to the present level.

2. That the streams flowed in ice-walled channels, and the

swollen rivers were uplifted on them to bights of 150 to 250

feet above their present beds, and that the floods of these riv-

ers deposited loess in successive layers.

3. That the valleys were filled with loess and subsequently

eroded, so that the loess now represents only a remnant which

remained after extensive erosion.

4. That the loess was deposited wholly (or at least in

greater part) during the Iowan stage of glaciation.

5. Since the evidence of seolian origin cannot be wholly

set aside, it is assumed that there is an "upland loess" of seol-

ian origin, but that a "valley loess" owes its origin to fluvia-

tile agencies.

6. Professor Winchell, (1. c.) especially maintains that there

is no satisfactory distinction between the loess and the drift.

The first of these assumptions has been made repeatedly

simply to meet an emergency. There is no direct evidence

that such movements have taken place in more recent time.

There is evidence in other parts of the world that slight move-

ments do take place, but nothing has thus far been produced

in the area under discussion, other than the assumption which

is essential to a theory of the formation of the loess. Such

depression would result in the formation of large bodies of

water. Where are the shore-lines or other evidences of the

existence of such bodies of water?

The second assumption is based on McGee's explanation of

the formation of the river-valleys along the highest ridges,

which, while applying to the underlying drift cannot be ex-

tended to the loess. The ice-walled channels would call for
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climatic conditions which are impossible in view of the fossil

fauna of the loess, and the vegetation which was necessary to

maintain it. To show the possibility of the existence of plants,

etc., even in close proximity to perennial ice, attention has

been called to the fact that in alpihe regions trees and other

plants sometimes grow on masses of earth which were carried

over glaciers by land slides. The conditions in the glacier-

covered Mississippi valley, however, must have been entirely

different. If the glacial mass was so thin and in a climate so

warm that it melted away during each season to expose the

necessary land surfaces, then there could have been no steady

advance of the ice-mass by which enormous quantities of ma-

terial were carried hundreds of miles from the northern ledges

of rock to which they can be traced. If on the other hand

the greater part of the ice-mass persisted year after year, the

climate must have been such that snails of the species which

we find in the loess, and the plants which they required for

food, could not have existed. Glaciers in mountainous regions

are not to be compared with such a mass, and do not neces-

sarily indicate a cold climate. A difference of a few feet in

altitude, or the protection offered by a sheltered valley or ra-

vine, may be sufficient to preserve a small glacier even in a

climate in which plants may grow abundantly. The writer

has seen a profuse mass of summer flowering plants growing

against the side of an ice-house within two feet of a great mass

of ice! But imagine plants and snails growing in such a region

as is pictured by McGee in pi. LX, p. 575 of his great report!

The third assumption is untenable. It would be remark-

able indeed if over the greater part of the loess-covered region

the assumed loess-silt originally filling the valleys should have

been removed with such nice exactness that a practically uni-

form thickness remains, covering the irregularities of the drift

surface beneath, on sides and tops of slopes, even on opposite

sides of the same ridge, and hence in different drainage areas !

Moreover, loess frequently shows a lamination parallel with

the present surface, and hence not often horizontal. This is

especially noticeable in northeastern Iowa, where the loess-
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sheet thins out, as for example in most of the exposures north

of Decorah. It is also common along the Missouri.

The fourth assumption, that loess is of the Iowan age, has

a certain amount of foundation in fact, but is unwarranted in

the extent of its attempted application. It is based on the in-

vestigations and reports of the geologists of the Iowa Geolog-

ical Survey,* who investigated the loess in some of the coun-

ties along the border of the Iowan drift. All the Iowa refer-

ences cited have special reference to this restricted area, and

in most cases the authors specifically so state. Bain (1. c, p.

461) says: "The loess found in the region has been referred to

the Iowan since it is believed to be in this region the equiva-

lent of the Iowan drift farther north, and now in part buried

under the Wisconsin. It is believed that loess of widely dif-

ferent ages occurs in the Mississippi valley." Calvin (1. c, p.

118) says: "Loess, or a product resembling loess, was developed

in connection with more than one drift sheet, and it is possible

that the Iowan loess blends into loess-like deposits of different

age in some portions of the extra-marginal territory."

There is at present no warrant whatever for the reference

of all loess, and especially that of the Missouri river, to the

Iowan age, and even if it be possible to show that the Lansing

skeletons rested in undisturbed loess, this will not prove that

they belong to the Iowan.

A thin layer of loess is found over a part of the Iowan and

the Wisconsin! and no connection has yet been established

* Calvin, S. , la. Geol. Sur. , vol. vii. p. 89, 1897; vol. viii, pp. 173-4,

216, 18 ()S; Bull. Geol. Soc. of Am., vol. x, p. 118, 1899. Bain, H.

Foster, la. Geol. Sur., vol. v, pp. 155-6, 1896; vol. vi, pp. 461-3, 1897.

Beyer, S. W. , la. Geol. Sur., vol. vii. p. 236, 1897; vol. x. p. 281,

1900. Eeverett, Frank, of the U. S. Geol. Survey, also tentatively re-

fers a part of the loess of Illinois to the Iowan. See U. S. Geol. Sur.,

vol. xxxviii, p. 153, 1899.

tShimek, B. , Proc. la. Acad. Sci., vol. iv. pp. 68-72, 1898. Bain,

H. F., la. Geol. Sur., vol. ix, p. 91, 18 c>9. Calvin, S. , Bull. Geol.

Soc. of Am., vol. x. p. 119, 1899: Iowa Geol. Sur., vol. xiii, pp. 328-9,

1903.
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between the Iowan and the loess of the Missouri and Big Sioux

river regions. Indeed, Bain refers to the northwestern loess

in the following words:*

"It is known, however, that loess in northwestern Iowa prob-

ably belongs to more than one geological epoch, and Professor

Macbride's observations in Humboldt county make it conclu-

sive that the Iowan did not cover the region immediately north

of Carroll county, as has heretofore been believed. The cor-

relation of this loess in Carroll county with the Iowan drift is

accordingly open to considerable doubt."

If these words apply to loess comparatively near to the

Iowan border, what shall be said of the great mass of loess

along the Missouri and lower Mississippi rivers, covering an

area vastly greater than the known Iowan border region, and

between which and the Iowan no connection whatever has

yet been established ? f

It is the writer's opinion that the accumulation of a com-

paratively large amount of loess along the border of the Iowan

drift is explained by the fact that this border follows the

larger streams of this part of the state, the Iowa, Cedar, Wap-
sipinicon, Maquoketa and Turkey. The deposit is thickest

in the southern portions of the area, where the river valleys

are broad, and where winds could easily gather up quantities

of dust from the sand and mud bars exposed at low water.

In any case no proof has yet been furnished that the Lansing

loess is contemporaneous with the Iowan drift.

The attempt which Upham makes]: to divide the loess into

an aeolian "upland loess" and an aqueous "valley loess,"

which is practically a repetition of Hershey's effort, § is not

successful. He says: ". . the winds . . . blew away much of

*Ia. Geol. Sur.,vol. ix, p. 92, 1899.

tvSee paper on Loess and the Iowan Drift, which follows.

J Am. Geol, 1. c.
, p. 29.

§See Am. Geol., vol. xxv, pp. 369-374, 1900.
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the fine loess dust and spread it far and wide over the inter-

fluvial higher lands." Unfortunately the interfluvial lands

are often lower than the loess ridges along the streams. As
the loess recedes from the streams it usually becomes thinner

and its materials finer, both of which facts can probably be

accounted for by the greater distance from the source of sup-

ply of the material,—the bars of the streams. He further

states that "In these great areas of eolian loess only terrestrial

shells are found." As a matter of fact most of the loess re-

mote from streams (the "upland loess") is non-fossiliferous.

However, where fossils do occur they are chiefly, or wholly,

terrestrial. But so are the fossils from Natchez and Council

Bluffs; so are the fossils of by far the greater part of the loess

wherever it is found. No line of demarkation, vertical or

horizontal, can be drawn between two such divisions of the

loess. There certainly is nothing known at present to indi-

cate genetic differences.

Hershey (1. c.) attempted to separate the upland non-fossil-

iferous loess from that which is fossiliferous, but the presence

or absence of fossils does not prove difference in origin. This

point has already been sufficiently discussed by the writer.*

Neither differences in altitude nor differences in fossils offer

satisfactory characters for a division of the loess, for both fail

when subjected to the only reliable test,—namely, applica-

tion in the field.

Differences in composition and texture may frequently be

observed in the loess. It is evident that not all loess is of the

same age as measured with reference to the several drift sheets

which have extended southward into the latitude of Iowa.

The deposition of loess has continued through all the inter-

vals of the ice age. In the more northerly regions (i. e. Iowa,

etc.) over which the several ice-sheets passed, there were more

or less sharply defined differences between different portions

of the loess. Such differences have been observed by Todd

*The Distribution of Loess Fossils, Proc. la. Acad. Sci., vol. vi, pp.

98-103, 1899; Jour, of Geol., vol. vii, March, 1899.
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and other earlier observers. Tilton reported two loesses in

Warren county,* and in Madison county, Iowa.f The pres-

ent writer reported differentiation in the loess at Council

Bluffs. X Calvin discovered two distinct beds of loess in Page

county, Iowa.§ During the past summer professor Calvin

found two superimposed loesses i.i sec. 20, Rluffton township,

Winneshiek county, Iowa, the lower, evidently pre-Iowan,

being bluish-gray, with very large iron-tubules and numerous

lime-nodules, while the upper is yellow and homogeneous.

The writer subsequently examined a similar exposure in sec.

3, Decorah township, and several were observed in other parts

of the county. In these exposures the line separating the two

loesses is distinct, and they evidently differ very much in age.

Even more striking is the case of two loesses, both fossilifer-

ous, discussed by Udden in Rock Island county, Illinois, and

reported by L,everett,|| for they are separated by more than

90 feet of drift and black soil. Loess is found upon the Wis-

consin, the Iowan, the Illinoisan and the Kansan drift-sheets,

and some of it is evidently pre-Iowan. Certainly all of it is

not Iowan.^[

Southward, in the regions not reached by the later drift-

sheets, including therefore the vicinity of Lansing, there were

no such abrupt interruptions in the deposition of loess, and

this continued to the present time, possibly in varying degree,

through all the climatic changes which so materially modified

the northern surfaces, but southward probably affected only

the character of the vegetation. Thus a deposit of southerly

loess might be the equivalent in age of several of the north-

ern drift periods, without showing lines of demarkation be-

tween the several periods, which in the south were more or

*Ia. Geol. Sur. , vol. v, pp. 318-19.

tProc. la. Acad. Sci., vol. iv, p. 49.

+ Proc. la. Acad. Sci., vol. vi, pp. 107-8; Jour, of Geol., vol. vii, pp.

132-3, 1899.

§Ia. Geol. Sur., vol. xi, pp. 444-5, 1901.

IIU. S. Geol. Sur., vol. xxxviii, p. 115: 1899.

IfSee paper on Loess and the Iowan Drift, which follows.
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1

less merged into one. With onr present knowledge it is cer-

tainly impossible to correlate southern loess, or any part of it,

with any particular drift-sheet.

The seventh proposition, that loess and drift intergrade, is

emphasized by Winchell* for the purpose of showing that the

loess was deposited under glacial conditions. To judge from

his statement there is no clear distinction between the two

deposits, yet the statement that loess can be "in most cases cer-

tainly identified by student and layman alike 1

' is just as true

as it was when McGee wrote it. It is true that at some

points, especially along the border of the Iowan drift, sand is

more or less mingled with the base of the loess and that us-

ually the line between the loess and the drift is not absolute-

ly sharp, but this is precisely what would be expected under

the aeolian hypothesis. The recession of the glaciers left the

surface covered with till, boulders and sand. Along the drift-

borders, and especially along the streams near the Iowan bor-

der, there were ridges of overwashed sand presenting sand-

dune conditions perhaps not unlike those which now prevail

along the Missouri, near Missouri Valley and Modale, la., and

Blair, Neb., or along the Platte river near Fremont, Neb. As

soon as a vegetation, at first scant, gained a foothold, dust was

retained more or less, but for a time stronger winds, perhaps in

drier seasons,would occasionally sweep sand over the plant-cov-

ered areas, and a mingling of sand of different degrees of fine-

ness, and of dust, was the result. As vegetation gained a bet-

ter foothold over larger areas these incursions of sand became

less frequent, and finally ceased. Such mingling of sand and

fine soils may be observed today at the localities named, and

fine illustrations may be seen along the road leading east from

West Point, Neb., where sand and loess, evidently wind-

blown, are interstratified in various ways. At one point along

this road fossiliferous loess has been covered by wind-blown

sand in comparatively recent years. That the fine sands at

*Bull. Geol. Soc. of Am., vol. 14, pp. 141 -J; Am. Geol., vol. xxxi,

pp. 279-282.
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the base of the loess sometimes (though rarely) contain fos-

sils is not inconsistent with the seolian hypothesis. The
writer has found living Succiiiea grosveuorii in mingled sand

aud loess on top of the high ridge northwest of Hamburg,

Iowa. Some of the dead shells, still somewhat fresh, were

already partly covered with dust and sand. . Some of the sand

so transported by wind today is coarse and even contains

small pebbles.

The "southern loess" discussed by McGee, whom Dr. Win-

chell quotes so extensively, is the loess of the Iowan border in

Iowa, and this rests upon morainic sands,* which must have

presented ideal conditions for such a mingling of sand and dust.

It is here that his hybrid "drift-loess" was formed. There is

no connection, so far as known, between this "drift-loess"

and Calvin's "flooded-valley deposits" which are referred to

the "drift-loess" by Winchell.f

The occurrence of real till in loess, excepting where slip-

ping may account for its presence, has not yet been demon-

strated. Even Bain's example, % is not conclusive. He says

that the exposure of till to which he refers is "about 150 feet

above the river, and the till is above any similar deposit

known to occur in this vicinity." Anyone who is familiar

with the topography and altitudes of the part of Woodbury

county referred to, will be, very slow to make unquestioned

application of Bain's careful statement concerning a point

only 150 feet above the river. In any case the extreme rarity

of such cases should lead to great caution. Loess and drift

are not so intermingled as to warrant sweeping conclusions

concerning genetic relationship.

The fineness and homogeneity of the loess, together with

the presence of numerous terrestrial fossils which required

abundant vegetation for their maintenance, are sufficient to

"Calvin, S., la. Geol. Sur., vol. vii, pp. 88-9, 1897. Beyer, S. W.,

la. Geol. Sur., vol. vii, p. 236, 1897; vol. x, p. 281, 1900.

tAm. Geol., 1. c. p. 279.

X Cited by Winchell, Am. Geol., 1. c. p. 281.
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show that the loess was not deposited by ice. If it is main-

tained that the loess was deposited by flooded streams after

the ice receded, then it devolves upon the advocates of this

theory to explain the following phenomena:

a. The region immediately adjacent to the larger streams

in onr loess-covered sections is the highest, as a rule, and has

the thickest deposit of loess. There are no bluffs or eleva-

tions lying beyond, which could have formed the banks of

the swollen streams. If there were great barriers southward

which retained the vast volumes of water postulated by this

supposition where are traces of them?

b. The loess is fine and comparatively homogeneous. The
movement of such enormous volumes of water, would certain-

ly have resulted in the transportation of more coarse material.

c. The loess is usually of approximately uniform thick-

ness on tops and slopes of hills, and is often laminated paral-

lel to the surface. Under what conditions could flooded

streams have produced this result. If it is assumed that the

loess was deposited in enormous lakes, where are their shore-

lines, and where were the land areas which produced the ter-

restrial molluscs?

d. The loess is more or less fossiliferous, especially where

it is thickest, and where therefore the floods should have had

greatest influence. The shells are, with slight exceptions,

those of land snails which are not found, at least in large

part, upon alluvial low lands adjacent to streams. Great

floods covering such areas would render them wholly unfit

for such plant life as these snails require. Presumably these

floods would come in late spring and summer. How much
advancement of plant and snail growth could be expected in

the fall, winter and early spring ?

In his recent article* Upham makes the remarkable state-

ment that in "the summers of each year the floods pouring

along the valleys from the ice melting and rains added little

*Am. Geol., 1. c. p. 29.
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to the surface of the whole flood plain; but in autumn, win-

ter, and spring, the diminished rivers flowed in comparative-

ly narrow channels, probably permitting the main part of the

flood plain to become more or less covered by grass and other

vegetation, and to be inhabited by air-breathing mollusks."*

It is fair to presume that under the climatic conditions here

assumed the winters were still long, and that much ice was

formed each season. If the streams were flooded four months

each year, as suggested, and much of the remainder of the

year was winter, when did the grass and snails grow? And,

furthermore, where do modern representatives of the loess

species of molluscs live under such conditions?

If it is argued that the mass of loess was gradually accumu-

lated by a succession of floods, which periodically receded

sufficiently to expose land-surfaces, then it is necessary to con-

sider movements of enormous volumes of water in compara-

tively short time, for the loess-covered regions are not in re-

stricted depressions, and enormous floods would be required

to cover them. In Iowa, for example, these floods would have

covered the greater part of the state. The loess-topped hills

at Iowa City are lower than the loess border near the Missis-

sippi river, and the hill south of Carroll about 275 miles west

of Iowa City, and more than 600 feet higher, f and forming a

part of the great divide between the Mississippi and Missouri,

is covered with fossiliferous loess ! To periodically drain such

an area sufficiently to leave land areas exposed for a sufficient

length of time each year to enable a flora and a snail fauna

to develop, would require currents so strong that much coarse

material would be transported, and the loess would not be so

uniformly fine in texture.

But the absurdity of the proposition that snails could grow

under such conditions, will appeal to everyone familiar with

their rate of growth and their habits. It may be that those

* Substantially the same statement had been previously made by him
in Bull. Geol. Soc. of Am. , vol. 5, p. 94.

+ See R. R. profiles, Iowa R. R. Commission, 1881.
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who have made the earth's surface in the loess-covered region

conveniently move down and up through a vertical distance

of 300-500 feet to accommodate their theories, may find it easy

to conceive of a change in the habits of insignificant snails, or

may not consider their testimony of much weight. But those

who have studied these snails in the field know that many of

them show a remarkable persistence in habits. Thus Helicina

occulta, the most universally distributed loess fossil of the

northern Mississippi drainage, lives in a few restricted and

widely separate areas,* invariably upon high grounds in hilly

country covered with abundant vegetation. Succinca gros-

venorii, also common in the loess, habitually seeks dry and

more or less elevated surfaces,—whether in Mississippi or Ne-

braska,—and, so far as the writer's experience goes, is never

found living on low alluvial bottom lands.

Such forms as VaUonia gracilicosta, Strobilops virgo, Len-

cochcila falla\\ Bifidaria Jwhiiigeri, B. ciirvidcns, Cochlicopa

hibrica, Vitrea indentata, Succiiiea avara, Pyramictula alter-

nately and P. perspectiva, of our northern loess, and most of

the species of the southern loess, t habitually frequent higher

grounds, while all the species, without exception, which are

found in the loess north or south, are living today upon high

grounds which are not subject to overflow, though in some

cases these species also extend to the lowlands.

The fauna of the loess is not such, species for species, as is

found today on the alluvial bottom lands along our streams,

and it is lacking in fluviatile forms. The significance of this

fact must not be underestimated, and the value of such testi-

mony must be placed far above merely supposed phenomena

for the support of which there is no direct evidence, but which

are necessary to sustain a theory. Fossil shells are not rare

in the loess. They are as widely and as generally distributed

in that deposit as their modern prototypes are upon the sur-

*At Iowa City, Eldora and Dubuque, and in Allamakee, Clayton,

Howard, and Winneshiek counties in Iowa; Winona, Minn. ; and iso-

lated localities in Wisconsin, Pennsylvania, Virginia and Tennessee,

tSee Am. Geol., vol. xxx, p. 290, etc,, 1902.
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face today.* The habits of these snails are known. They

present a tangible, definite basis for conclusions, and their oc-

currence is wholly consistent with, and best explained by the

seolian hypothesis of the origin of the loess. These fossils

will continue to be the rock which will wreck the arguments

of the advocates of the glacio-fluviatile and aqueous theories,

until an explanation of their presence in the loess, consistent

with these theories and based upon observation and fact, can

be presented.

THE LANSING DEPOSIT NOT LOESS.

The preceding paper was written, as stated therein, before

a visit was paid to the Concannon locality, and deals only with

the general question of the loess. The writer has since visited

the Lansing cave, and made an examination of the deposit

under which the Lansing human remains were found, and fully

agrees with Dr. Chamberlin| "that the deposit is not true origi-

nal loess." The Concannon cave and its surroundings have

been quite fully described and discussed, ;|; but there are still

certain features of the Lansing case, and of the loess in gen-

eral, which call for further discussion.

In the paper cited (p. 264), Professor Winchell describes the

Lansing deposit as "upland loess of the mixed nature of much

*See the writer's discussion of this subject: la. Acad. Sci., vol. v.,

pp. 14-15, 1898; vol. vi, pp. 98-113, 1899; etc.

tjour. of Geol., vol. x, p. 769,—1902.

J See especially the following:

Chamberlin, T. C.
, Jour, of Geol. vol. x, pp. 754-769, 1902.

Winchell, N. H. , Am. Geol., vol. xxxi, pp. 295-303, 1903.
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of the upland loess in southwestern Minnesota and in Iowa,"

and attempts to convey the impression that it is not unusual

to find loess mingled with rock - material, and that, therefore,

the Lansing deposit might be loess notwithstanding the pre-

sence of rock - fragments. The writer's examination of the

Minnesota loess has not been sufficiently extensive to warrant

a general statement concerning its character, but so far as the

loess of Iowa is concerned, there is no similarity between any

known part of it and the Lansing deposit. Professor Win-
chell's statement is based chiefly upon McGee's description of

the loess of Northeastern Iowa, but McGee states explicitly*

that the " deposit is approximately homogeneous from summit
to base; but below it passes quickly yet by- imperceptible gra-

dations into a sheet of sand, gravel, and bowlder -charged

clay....," and those who have examined the deposits in the field

know that but for occasional difficulty in a thin intermediate

portion, the loess and drift are readily distinguished. Even
in those sections along the border of the Iowan driftf which

show alternating bands of fine sand and loess, the several lay-

ers are clearly marked. There is nowhere in it such mingling

with rock - debris as occurs in the Lansing deposit. The writer

has examined great numbers of loess-sections from Minnesota

to Mississippi, and from Nebraska to Indiana, but has not else-

where seen such a mixture excepting in very limited masses

where the evidences of land-slides were indisputable, or where

the environment indicated the very great probability of such

land - slides.

Of the remaining citationst which are intended to sustain

the contention that such a heterogeneous mass as that which

entombed the Lansing remains may be loess, and which might

appear to have a real bearing on the question at issue, only

those from the reports of Calvin, Bain and Udden contain

*P. 436, 1. c. For more complete discussion of McGee's observations

see the following article.

t vSee the following paper.

J See pp. 279-281, 1. c.
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descriptions of specific exposures which can, therefore, be

definitely discussed.

It is evident from Professor Calvin's own words that he did

not regard the Page county deposit as loess, for he states that

" unlike loess it contains pebbles and pockets of sand," and in

private conversation he pronounced this deposit equivalent to

the member of this series which is designated as " gumbo "

in this and the following papers.

The possibility of the derivation of the material reported by

Bain from some higher deposit of the same kind has already

been noted (see p. 342), and too much stress should not be

placed on the occurrence of such material in the loess in an

isolated instance, unless all such doubt is removed.

The Loveland exposure, discussed by Udden, has certainly

been misunderstood by Professor Winchell. The writer re-

cently made an examination of this exposure, and was able to

confirm Professor Udden's observations, though with some

modifications. There are two loesses, separated more or less

distinctly by a narrow dark band, and both are fossiliferous,

though unequally so. The lower loess, however, does not

rest directly on drift. Professor Udden evidently recognized

the fact for he says that "it is possible that the lower, darker

division corresponds to the gumbo in other localities." He
evidently did not intend to include in the loess all that lies

between the drift and the dark band between the two loesses,

for this portion is clearly divisible into a lower part, which is

the gumbo referred to, and an upper part which is certainly

loess. The sequence of deposits in the Loveland bluff, begin-

ning at its base, is as follows: A blue clay, probably pre-

Kansan, two feet at the very base of the bluff; Kansan drift,

about forty feet; gumbo, about twenty feet; lower loess,

about twenty feet; a dark inter-loessial band, from one to three

quarters of an inch; upper loess, probably fifty feet. The
gumbo is wholly devoid of fossils, so far as the writer could

discover after careful search. It contains pebbles, especially

in its lower part, large calcareous nodules in its basal portions,

and a few small nodules in its upper part. It is darker in
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color than the loess, and is much harder, as was revealed by

digging. As far as the writer was able to ascertain on the

accessible parts of the bluff, at this level much obscured by

talus, the transition from the gumbo to the loess above it is

quite abrupt, though no sharp line appears. The lower loess

is much softer than the gumbo, contains fossils, and is wholly

devoid of pebbles. It is true loess in all its characters. The
whole series much resembles that which is splendidly dis-

played in the first cut northeast of Carroll, Iowa, along the C.

G. W. Ry., and which is described in the following paper. In

both cases the distinction between the gumbo and loess is clear

enough. It may be added that in describing what appears to

be the same deposit at Emerson and Malvern, Iowa, Udden

says* that "the transition from this gumbo to the loess above

is usually well-marked." This gumbo is evidently not loess

and the writer knows of no point where these deposits occur

in the same exposure, where they cannot be as satisfactorily

differentiated as other pleistocene deposits. The confusion is

found in the literature of the subject rather than in the de-

posits themselves. While the line between loess and associated

deposits is not always sharp, the transition, excepting in cases

of evident rearrangement, takes place within very narrow

limits,—usually about one to three inches. There is however,

no such wholesale mingling of rock-materials and loess as

would be necessary to parallel the Lansing deposit.

Professor Winchell intimates that "a typical loess deposit"

is a question of definition. While it is true that there has

been some difference of opinion as to what should be included

under the term in certain local cases, no very great doubt as

to what constitutes real loess was entertained until the publi-

cation of McGee's great report, and no more extreme applica-

tion of his definition has been attempted than in the case in

which it was so expanded as to cover the Lansing deposit

under discussion. A detailed discussion of some of the de-

*Geol. of Mills and Fremont county, Iowa Geol. Sur. , vol. xiii, p.

167, 1903.
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posits evidently erroneously included in loess by McGee is

given in the following paper. The objection to the inclusion

of the Lansing deposit in typical loess is that both its com-

position and position indicate that it was formed largely by

slumping or creeping from the adjacent highlands, and that

it is, therefore, a talus. If shells, or the bones of a mammal,
were buried in the sandy talus at the base of a Minnesota St.

Peter sandstone bluff, we would scarcely assign such remains

to the St. Peter formation. Similarly, even if the clay under

which the Lansing remains were found was originally loess,

if it has been disturbed, either by a slow creeping movement
or by a sudden land-slide, we cannot include any remains

overwhelmed in such movement with the original loess. If

only the possibility or probability of such movement can be

shown, it at least throws doubt upon the age of materials im-

bedded in such a deposit and makes the evidence of their age

extremely unsatisfactory.

As already indicated the composition of the Lansing deposit

shows that it is not loess, and its position is such that the pro-

bability of creeping and slumping is at once apparent.

The details of the location of the Concannon cave have been

quite fully set forth in the papers of Chamberlin and Winchell,

but the accompanying plat and views may be of assistance in

still further elucidating the environment of the deposit in which

the excavation was made, and showing its probable origin.

The cave or tunnel, is situated at the base of a long ridge

which slopes downward toward the north.*

The core of this ridge consists of carboniferous rocks,covered

in its upper part with more or less drift and loess, and at the

base with the talus in question. Carboniferous limestone here

crops out high above the talus in which the cave was excavated

and this, and the loess and drift above, appear to have fur-

nished the material which makes up the talus. The higher

*See Plate viii, c for location of cave, and Plate ix, figs. 1 and 2 for

the ridge.
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portion of the ridge rises at least 180 feet above its northern

base, and an abundance of such material lies above the bottom

of the cave.

Two species of land molluscs are common in the talus>

namely Polygyra albolabris and Pyramidula alto nata. Both

were also found living on the higher slopes of both ridges, a

and b
)
PI. VIII, and their shells could have been mingled with

the slipping material. Recent specimens of these species, and

of Polygyra profundo, and P. leai, were found at an altitude of

over 100 feet above the cave.

The position of the deposit in which the human remains

were found is, therefore, such that the source of all the material

can be traced to higher points south of the Concannon house.

Much has been written concerning the thin, laminated band

which appears only on the west side of the cave, and Dr.

Chamberlin* regards it as probable that it was deposited by

the Missouri river when it occupied a higher level, about sixty

feet above its present bed. Professor Calvinf thinks the in-

creased altitude was "less than fifteen or twenty-five feet,"

through which the Missouri may have cut since the formation

of the band, which would probably be approximately since the

deposition of the skeleton. Both of these writers were evi-

dently anxious to allow all the benefit of doubt on the side of

the greatest possible age of the deposit. Dr. Salisbury ex-

presses! the opinion that the water-laid layer was formed"when

high water in the Missouri ponded the tributary." This might

be possible, as the floor of the cave at the entrance is less than

four feet above the Missouri river high-water mark in 1903,

but it seems to the writer that the presence of this band can

be accounted for without reference to the Missouri river. The
.all north of the cave, marked b on PI. VIII, is higher and

more abrupt than the ridge a, in which the cave is excavated.

There has, however, been more or less washing and slipping

*Pp. 774, etc., 1. c.

tin comments on Dr. Chamberlin's paper, 1. c.
, p. 778.

tin comments on the same paper, 1. c. , p. 778.
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from 5, so that a lower talus has been formed, which extends

to the south to meet the base of the ridge a, but which is cut

off from it by the little stream. A part of this talus is shown

in fig. 2, PI. X, to the right, and its position at the base of the

north bluff will be made clearer by reference to d, PI. VIII,

and fig., I, PI. XL If at any time the talus <^had been pushed

across the narrow creek-bed to the ridge «, the waters of the

little streamlet would have formed a pond. If this had occurred

when the talus at the base of a reached only to the dotted line

at r, the horizontal distribution of the thin silt layer which

has created so much comment, would be exactly accounted for.

This damming of the tributary, and the subsequent slipping of

the talus might have occurred very recently, and even at low

water in the Missouri river.

With the exception of this thin silt-layer, the Lansing

deposit seems to be a talus, and hence of but little value in

determining the age of the human remains. It certainly is

not loess, unless under that term we are to include practically

all the pleistocene deposits consisting of more or less inco-

herent materials.

LOESS AND THE IOWAN DRIFT.

It has been customary in very recent years to associate the

greater part of the loess with the Iowan drift, and because of

the alleged correlation, in some of the discussions of the Lans-

ing man the loess was employed as a measure of the age of

the human remains. In a previous paper* the writer attempted

*Am. Geol. , vol. xxxii, pp. 362—4, Dec, 1903; also this Bulletin, pp.

337-40.
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to show the unsatisfactory character of such reference, but

since its first publication, Mr. Frank Leverett reiterates and

emphasizes the reference of loess to the Iowan drift period.*

The reference of loess to any drift period must be objected to,

and not the least on account of the frequent presence of num-

erous land-snails, which indicate also the existence of a vig-

orous vegetation. f The several loesses represent interglacial

and post-glacial periods during which conditions could not

have been materially different from those which exist at

present, and nothing has yet been presented which would

shake their evidence. Leverett himself recognized this when

he stated! that the fossils "bear clear evidence of having lived

during its deposition." It may be true, as Leverett says in the

American Geologist, that "the study of fossils alone will be

insufficient to fully clear up the question of the mode or modes

of deposition of the loess,"—and so far as the writer knows no

one has attempted this,—but neither can the question be cleared

up by disregarding entirely, or distorting the evidence which

the fossils offer, as has been done by several of those who have

recently taken part in the discussion of the loess question.

It is interesting in this connection to scan the evidence

which Leverett offers in his published papers in support of

the contention that the loess is Iowan. §

In the proceedings of the Iowa Academy (1. c.) he defines

loess as "that sheet of loess which connects at the north with

Iowan the Iowan till sheet," and refers to it a number of times

*Am. Geol. , vol. xxxiii., pp. 56-7, Jan., 1904.

tThe writer has repeatedly called attention to the fact that these mol-

luscs are herbivorous. See: Proc. la. Acad. Sci. , vol. iii, p. 85, 1896;

vol. v, p. 39, 1898; vol. x, p. 46, June, 1903. Bull. Lab. Nat. Hist. S.

U. of la., vol. v, p. 212, May, 1901.

% Monographs U. S. Geol. Sur. , vol. xxxviii, p. 165, 1899.

§The following are the most important: Geol. and Nat. Hist. Sur. of

the Chicago Acad. Sci., Bull. no. II, pp. 16-17, 18^7; Proc. la. Acad.

Sci., vol. v, pp. 74-5, 1898; Monographs U. S. Geol. Sur., vol. xxxviii,

pp. 153-187, 1899; Am. Geol., vol. xxxiii, pp. 56-7, Jan., 1904.



354 NATURAL HISTORY BULLETIN.

without, however, submitting any evidence of its contem-

poraneousness with the Iowan.

In the monograph of the Illinoisan Glacial Lobe he says

(p. 131): "The sheet of drift to which the name Iowan is here

applied, is referred to the Iowan stage of glaciation, not because

of direct connection with the Iowan drift of eastern Iowa, but

because of an apparent similarity with the Iowan drift of east-

ern Iowa in its connection with the great sheet of loess in the

Mississippi Basin." On p. 143 he argues that the presence of

loess-like silt "brings strong support to the view that the ice-

sheet, at the Iowan stage, did not fall short many miles of

reaching the line occupied at a later date by the Wisconsin

ice-invasion." In both these cases, as well as in the discussion

on p. 133, he seems to take it for granted that the loess is

Iowan, and uses it to determine the age of the drift sheet!

His reference to the relation between the loess and the Iowan

drift on p. 153 is much more cautious than his later utter-

ances, for he says: "Deposits of silt, tentatively classified with

the loess and supposed to be of Iowan age, cover the entire

surface of the Illinoisan drift so far as it lies outside the limits

of the Iowan and Wisconsin drift sheets." Indeed, he seems

to question the identity of the drift in Illinois with the Iowan,

as is shown in the citation from p. 131, and on p. 141, where

he says that "there is some evidence suggesting a slight exten-

sion of ice from Iowa into northern Illinois at the Iowan

stage." Similar doubt is expressed in the discussions on pp.

141-2, 148-9, 151, 154, etc.

The writer does not here raise the question of the identity

of the deposits in question with the Iowan drift, but refers to

the citations merely to call attention to the doubt which ex-

isted in Leverett's own mind at a time when the supporting

field observations were still fresh in mind. He also recognizes

the fact that a field-worker might have legitimately changed

his views in the period of five years which has elapsed since

the publication of the work cited, but so far as he is aware,

Mr. Leverett has published no additional observations to for-
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tify such a change, and certainly none appear in the recent

contribution in the American Geologist.

So far as the writer has been able to determine, no one has

yet presented direct evidence of such lateral blending of loess

and Iowan drift as would prove their contemporaneousness.

According to Leverett's own testimony the loess is sometimes

above and sometimes below the Iowan drift. Referring to the

Iowan on p. 131 (1. c), he says that "the loess overlaps the

drift sheet only a short distance," and on p. 147 he reports a

drift, evidently Iowan, at the base of a thick loess deposit.

On p. 137 he states that "in places the Iowan till is covered

to a depth of several feet by loess," and on p. 138, that low

Iowan drift knolls at Polo "are capped by 4 feet of loess-like

silt." In the foregoing cases the loess caps the Iowan drift, but

in other sections Leverett found the loess under the Iowan. On
p. 138 (1. c.) he says: "At the village of Stratford, . . . the rail-

way exposes a bed of fossiliferous silt at the base of the Iowan

drift, resting on an old land surface formed on the Illinoisan. . . .

In two other localities fossiliferous silts have been found at the

base of the Iowan, one being . . . west of Irene, . . . and another

. . . one mile east of Belvidere. Here as at Stratford, the fos-

sils are mainly one species." *

This fact, that loess is found both above and below the Iowan,

suggests that in the territory under discussion there were two

non-glacial periods of loess deposition, the one preceding and

the other following the advance of the Iowan glacier.

Leverett evidently placed some reliance upon the greater

thickness of the loess along the Iowan drift-border in conclud-

ing that the two deposits were contemporaneous, for on p. 155

he says: "On the margin of the Iowan ice-sheets, especially

the one which occupied eastern Iowa, there is a thicker deposit

*The species is Succinea avara, a common loess land-snail, of which

Leverett says (1. c, p. 165):—"a form which is now found in swampy
places as a rule, but which occasionally occurs in dry places. Shimek
regards this as strictly terrestrial rather than a semi-aquatic form."

Succinea avara is not found in swampy places as a rule, a fact which

the writer will demonstrate to anyone who will go to the field with him.



356 NATURAL HISTORY BULLETIN.

of loess than in districts remote from the ice margin." But

he continues, "the ice-lobe which extended southwestward into

northern Illinois has a less marked thickening of the loess

near its border," and then points out on pp. 155-6, the well-

known fact that there is a similar thickening along the main

drainage lines of our larger rivers! These thickenings along

the Missouri and Mississippi rivers extend in some cases to

points several hundred miles from the border of the Iowan

drift-sheet, and no direct connection between them and the

latter has yet been shown. It is true, as has been repeatedly

noted, that there is an accumulation of loess without the border

if the Iowan drift in Iowa which thins out more or less in the

outlying sections, and fades out in large part within the Iowan

drift area. But it is not true that the heaviest deposits of loess

in the state lie along the Iowan drift-border, for that dis-

tinction belongs to the loess in the Missouri river drainage,

which is not directly associated with the Iowan.

The writer has already expressed the opinion* that the

greater thickness of the loess along the Icwan border is due

in large part to the fact that it follows the larger streams in

the eastern half of the state, f especially along those portions of

their courses which have broad valleys. In such valleys the

winds had, and now have, free sweep over the numerous mud
and sand bars which abound at low water; and the bordering

highlands were then, as now, clothed with a vigorous vegeta-

tion which retained the dust. This would be possible only

after the glacier had wholly retreated and the climate was

sufficiently tempered to support such a vegetation. After the

recession of the glacier the surface which had been ice-covered

was no doubt barren for a time, and even after vegetation ap-

peared it was probably at first tufted like that of sand-dunes

and sand-bars, leaving comparatively large bare areas.

Hence wind and water easily shifted the finer materials, re-

moving them from the higher Iowan areas to the river-valleys,

*See p. 338 of this Bulletin.

tSee map, PI. Ill, showing position of Iowan border, in Iowa Geol.

Sur. , vol. viii.
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where they formed extensive bars, and whence they were

carried to the adjoining slopes, where vegetation had already

secured a foothold.

That more or less extensive sand-dunes were also formed

before the deposition of the loess along this border, appears

in the fact that finer sands underlie this loess very commonly
along the greater part of the border. The fact that these sands

are so commonly present was emphasized by McGee for the

northeastern part of the area, and has been observed by all the

Iowa geologists who have worked in the Iowan border terri-

tory.*

These sands suggest a sand-dune origin rather than water-

deposition, by the fineness of the sand and the absence of

pebbles, by the lamination characteristic of sand-dunes, by the

frequent alternation of very fine and somewhat coarser sands

often seen in sand-dunes, and by the vertical outlines of the

deposits which, at least in the border area north of Iowa City,

are like the vertical contours of ordinary sand-dunes. These

sand-dune conditions have been preserved in the same region

to some extent even to the present day, but after the disap-

pearance of the Iowan ice they were at their best, and evi-

dently formed the characteristic surface deposit just outside of

the Iowan border. As vegetation gained a footing upon the

dunes, soils were formed, vegetation increased, and the de-

position of loess was made possible. The sand-dunes along

the border of the drift, as well as the extensive bars in the

streams occupying the same border territory, furnished a large

amount of dust, and the immediate vicinity of the drift-border

received larger quantities of this material than the outlying

districts, and hence accumulated more loess. Borders of large

streams, especially those flowing in broad valleys, have the

same advantage and accumulate more loess than regions more
remote.

As a matter of fact Leverett himself based his opinion con-

*See especially Calvin's discussion in Iowa Geol. Sur. , vol. vii, pp.
88-9, 1897.
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cerning the correlation of loess and Iowan drift largely upon

the conclusions drawn by McGee, Calvin, and other Iowa

geologists who were investigating special problems in com-

paratively restricted areas. McGee's discussion* of the cor-

relation of loess and the Upper Till, now known as the Iowan,

is so positive, and the numerous examples which he cites seem

to be so conclusive, that it is not strange that most students

of pleistocene geology accept his conclusions. That Leverett

did so is evident from his statements"!" that "this sheet of loess

seems to be intimately connected with the Iowan drift sheet,

as shown by McGee, a relation while subsequent investigators

fully confirm." The latter were chiefly members of the Iowa

Geological Survey.

McGee correlated these tw7o deposits chiefly because he

often failed to find a sharp line of demarkation between them.

On p. 442, 1. c, he says: "The northern loess is never with-

out a basal pebbly layer or sand bed ..." and he includes this

in the loess series. In the subsequent discussion of the

southern loess, pp. 442-6, he includes a sandy or pebbly layer

capping the Upper Till (Iowan drift) with loess. In the dis-

cussion of the "loess of the river ridges and paha," on pp.

454) 455, 459 and 460, he refers sands and gravel to loess.

The same is true of his "southern loess," on pp. 462, 466, 467,

etc., though here he finds the loess grading directly into drift

clays.

The reference of these underlying deposits to loess is evi-

dently erroneous. X McGee himself recognized the fact that

loess is usually readily identified. §

The only reason, so far as appears from his discussion, which

he had for including some of the basal sands and gravels in

*llth An. Rep. U. S. Geol. Sur.

tOn p. 25 of the monograph on the Illinoisan Glacial Lohe.

+ Leverett makes the same error in the monograph of the Illinoisan

Glacial Lobe, p. 157, etc.

§See pp. 292-3, etc., 1. c.
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the loess-series is found, as stated, in the fact that the line

between the lower deposit and the loess is not always sharp.

It should not be inferred from this, however, that there is

great indefiniteness or confusion along- the dividing- line. This

line is often quite sharp, but even in the cases in which there

is a blending, the complete transition takes place usually

within a vertical distance of from one to three inches. This

blending does not indicate a unity of origin as has been as-

sumed, and is entirely consistent with the seolian hypothesis

of loess-origin, as has been indicated on p. 341 of this Bulletin,

and as may be determined by the study of soil-accumulation

in sand-dune regions. The inter-lamination of sand and loess

has been observed only where fLie sands underlie the loess,

and suggests an original sand-dune area which would become

covered with soil-retaining vegetation for a time, but in which

sand-dune conditions were occasionally restored, perhaps dur-

ing periods of protracted drouths, the soil (loess) and sand thus

alternately occupying the surface. A fine example of inter-

lamination may be seen along the Cedar Rapids & Iowa City

electric line, near the north line of section 27, T. 81 N.,

R. 7 W., in Johnson county, Iowa. Here the alternating bands

have a total thickness of several feet, six feet being exposed

in the cut. The largest loess-band measures two feet in thick-

ness, and is fossiliferous. The remaining layers of sand and

loess are mostly from one-eighth to two and one-half inches

in thickness. No pebbles were found, and the fossils occur

only in the loess. An interesting fact in connection with this

deposit is the proximity of sandy areas (low sand-dunes) bor-

dering the broad river valley to the west and joining with the

ridge through which this cut passes. In portions of this area,

within the recollection of the writer, there have been such

alternating changes in surface conditions, the sandy prairie

being sometimes covered with soil-retaining vegetation, and

again with shifting, wind-blown sands. Professor Cowles

similar'y reports "many fossi! soil lints .... on the Seeping

Bear dunes at G'en Haven, Mich."*

*Bot. Gazette, vol. xxvii, p. Ill, 1899.
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In cases where drift underlies the loess, and once formed

the land-surfaces, the gradual accumulation of soil upon plant-

covered areas would usually result in such blending as may
sometimes be observed between the drift and loess.

This blending, therefore, does not prove a common origin,

and McGee's lowest member of the loess series, that including

sand and pebbles, should be excluded from the loess. It seems

to be made up, in part, of residual sands and gravels, such as

in places cap every drift-sheet in Iowa, and evidently repre-

sents the product of post-glacial action upon superficial por-

tions of the underlying drift, and, in part, of gumbo which quite

generally overlies the Kansan drift, and probably also repre-

sents post-glacial modifications of old drift surfaces. It is evi-

dent that but for the occasional blending here discussed, McGee
himself would have separated this member from his series, for,

speaking of the pebbly and sand)- layer, on p. 442, 1. c, he

says: "This structure is so unlike the mass of the loess, and so

like the upper drift sheet in composition and texture, that in

a taxonomy based on these characters it might with propriety

be classed with the latter deposit."

The writer has made a personal examination of the majority

of the sections reported by McGee to prove the intergradation

of loess and drift, and has also been able to examine other sec-

tions in the same territory.* Reference to McGee's work, pp.

464-5, 1. c, shows that most of the sections cited are situated

in the southwestern part of Johnson county, and in Iowa

county, and that in connection with but one of these, is it

specifically stated that the fossils extended beneath the pebbly

layer, namely the well-section in sec. 15, T. 79 N., R. 7 W.
For obvious reasons this section could not be examined, but

in no other one of the many sections examined in that part of

the county, were fossils found beneath the upper line of peb-

ble-bearing clay. The fact is the loess does not blend with

*In a paper now in preparation, the writer will give the exact loca-

tion of all the significant sections which were examined in this terri-

tory.
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drift in this part of the territory, and is not only itself divided

into two more or less distinct divisions, but is separated from

the Kansan drift either by a layer of Buchanan gravel, includ-

ing a ferretto zone, or by gumbo, or by both gumbo and the

gravel. Where the loess rests directly upon the ferretto, as in

the lower part of an exposure on the north side of the road in

the southwest quarter of section 1 r, T. 79 N., R. 7 W., the line

is quite sharp. Where gumbo and the gravel separate the

loess from the drift, as in the middle slope of the same section,

the line between the gumbo and the loess is less distinct, the

intergradation occurring chiefly within one to three inches of

thickness. The same is true of cases in which gumbo directly

separates the loess from the drift, as in the first exposure east

of the foregoing section, where there is but one loess, passing

within three to six inches into a gumbo-like layer containing

a few small pebbles and coarse grains of sand, chiefly in its

lower part. In none of the exposures examined in that part

of the county were fossils found below what is clearly loess.

The three remaining sections, mentioned on p. 464, 1. c, as

containing fossil shells mingled with pebbles, are here con-

sidered separately:

The section on Sixth street, west of Harrison, in Davenport,

is still much as McGee found it. The only fossils found in

the loess of this section are Succijiea avara. The writer

found none of these below the line between the loess and the

underlying drift, but McGee reports that they "extend to

and just within the pebbly horizon." This might be true

without proving the identity of the two deposits. Succinea

avara, judging from its present occasional occurrence upon

exposed rocky slopes, might have lived among plant-tussocks

when some of these pebbles still projected above the old sur-

face, and when the whole was buried under loess dust the

shells and pebbles were apparently mingled in a very narrow

horizon near the line of division.

The writer was not able to find the exposure described as

being on the Princeton road near the middle of section 20,
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near Davenport, Iowa. Even the upper Princeton road is at

least one-half a mile from the center of section 20, and fossil-

bearing exposures were found neither along this road, nor

along the road leading north through the middle of section

20. The second exposure along the latter road north of the

south line of section 20, however, showed two distinct loesses,

separated from each other by an oxidized band, and the lower

resting on a buried soil grading below into a gumbo-like layer,

which in turn rests upon Kansan drift. Neither of these loesses

here showed any trace of fossils, but the lower, light-bluish

loess contained iron-tubules and a few lime-nodules, the latter

extending also into the buried soil (Yarmouth), and the gumbo

below it.

The Green street cut in Muscatine is no longer avail-

able for study, as the banks have been sodded, but an excel-

lent similar section has been made recently about two blocks

farther west, facing Hershey avenue. In this section a light-

bluish fossiliferous loess, with tubules and nodules, lies between

Kansan and Illinoisan drift-sheets. In several places there is

loose sand under the loess, and in such pockets, near the loess,

occassional fossil shells are found. Several facts which may

throw light on this case here deserve special consideration.

This kind of loess has nowhere been found at the very top of

the hills. The presence of a relatively large number of

shells of Limiuea, as well as the somewhat peculiar mucky
texture of parts of this loess, suggest the presence of ponds,

or of seepy, soggy places, such as are not uncommon on hill-

sides. In such places springs often carry drift-sand out over

the muck of the surface, and produce a similar mixture of ma-

terials. There are also in this loess numerous land-shells,

such as exist on hillsides, often near such soggy places, and

whose shells could be carried out over them, and finally buried

in further accumulations of loess. In the deposit under dis-

cussion the mixture of shells and sand was noticed only for a

short distance below the loess, and this suggests the possibility

that underground streamlets, or those occupying deep gullies,
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undermined some of the loess, washed the shells out, and

mingled them finally with sand brought from a higher drift,

the cavity finally being filled with such sand and loosened

loess.

An additional possibility is also suggested by the fact that

this region lay in the path of the Illinoisan glacier, and that

much of the frozen loess was probably displaced, and in its

basal parts mingled with the underlying drift. As the Illi-

noisan drift lies over this loess, there is no question that the

ice-sheet passed over it.

The occurrence of fossils in the sub-loessial gravelly belt

might make the reference of this belt to loess appear more

plausible, but would not absolutely prove its correctness. Such

cases are exceedingly rare, and may be due wholly to local dis-

turbances. Occasionally gullies are cut through loess into the

underlying drift. In such cases fossils are sometimes washed

out of the loess, and mingle at the bottom of the gully with

sand and gravel washed from the drift. If such a gully should

again be filled by slumping, and perhaps further covered by

subsequent deposition of loess, a misleading mixture of fos-

siliferous loess and drift would result. Some such local cause

may account for the very rare cases in which fossiliferous mix-

tures of the kind have been observed. In any event the con-

ditions here discussed are very unusual, and as proof of the

intergradation of loess and drift, are certainly of little value.

It should also be noted that McGee placed more or less em-

phasis on the occurrence of loess-kindchen and iron-tubules in

his gravelly member of the loess series* and it is probable that

this also influenced him in referring this layer to loess, but it

is not uncommon to find lime-nodules and iron-tubules in both

gumbo and undoubted drift, and their presence offers no ab-

solute measure of the identity of the deposit.

In his communication to the American Geologist, Leverett

positively states that "the part in eastern Iowa has been c'early

*See 1. c, pp. 465, 492, etc.
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shown by Calvin and his associates on the Iowa survey to be

a correlative of the Iowan drift, for it connects definitely with

the border of that drift sheet." It is a matter of some interest

however, that neither Professor Calvin nor his associates ever

considered the evidence as absolutely conclusive, and that Cal-

vin now holds an opinion contrary to that which this refer-

ence implies.

The contention that the loess is coeval with the drift is not

well supported by facts in the field, and must face the objec-

tion that much of the loess contains numerous fossils which

required an abundant vegetation for their maintenance, a fact

which precludes glacial conditions, and that the loess and

drift after all occupy a definite vertical relation entirely incon-

sistent with contemporaneousness. Especially is there excellent

evidence to show that all the loess is not associated with Iowan

drift. Not only are there enormous deposits of loess along

the Missouri and the Mississippi rivers, which can in no way

be connected with the Iowan drift, but in the drift-border

areas of Iowa there is direct stratigraphic evidence (which

therefore ought to appeal to Mr. Leverett) that a very large

part of the loess is not even immediately post-Iowan. That

more than one loess exists in Iowa has already been shown,*

but during the past year so many conclusive evidences of this

fact have been observed by the writer that the wide extent of

their occurrence can no longer be questioned. A few of the

most striking cases are here noted.

The Hershey Ave., exposure in Muscatine, in which there

is a distinct fossiliferous loess between the Kansan and the

Illinoisan drifts, has already been noted, as has that in section

20 near Davenport, in which two sharply defined loesses overlie

gumbo.

A very similar section, showing only the two loesses how-

ever, may be seen opposite Crescent Ave., in East Davenport.

The loesses are separated by a well-defined oxidized band, and

the lower, pale bluish loess is very fossiliferous.

*See p. 340 of this Bulletin.
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Similar loesses occur at a number of points west and south-

west of Iowa City. Some of the striking examples are the

following:

In the southwest quarter of section 7, T. 79 N. R. 6 W., a

yellow loess (post-Iowan) caps a fossiliferous pale bluish loess

(post-Kansan) which is exposed to a depth of six or eight feet.

The gully in section 12, T. 79 N., R. 7 W. , noted by McGee,

shows similar loesses, the line between them being quite dis-

tinct, and the lower resting on a gumbo-like clay which over-

lies Kansac drift.

In the southwest quarter of section 23, T. 79 N., R. 7 W.,

about three feet of yellow loess overlie about three feet (all

that is exposed) of pale bluish loess containiug nodules and

tubules, but no fossils.

A cut along the diagonal road in the northeast quarter of

section 20, T. 79 N., R. 6 W., exposes seven feet of yellow loess

resting on pale bluish-gray fossiliferous loess. In the south-

west quarter of the same section an exposure shows yellow

loess resting directly on gumbo.

Near the north-central part of section 30, T. 79 N., R. 6

W., the two loesses are very distinct.

A cut along the road north of the church in the northeast

quarter of the northwest quarter of section 27, T. 79 N., R. 7 W.,

shows Kansan drift, or Buchanan gravel, at the base, then

about a foot of gumbo, then the pale-blue post-Kansan loess,

one to one and a half feet in thickness, then yellow loess four

to five feet. A long cut along the road near the center of

section 17, T. 79, N., R. 6 W., shows yellow, post-Iowan,

loess resting directly on gumbo, but the upper slope shows a
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The contention that the loess is coeval with the drift is not

well supported by facts in the field, and must face the objec-

tion that much of the loess contains numerous fossils which

required an abundant vegetation for their maintenance, a fact

which precludes glacial conditions, and that the loess and

drift after all occupy a definite vertical relation entirely incon-

sistent with contemporaneousness. Especially is there excellent

evidence to show that all the loess is not associated with Iowan

drift. Not only are there enormous deposits of loess along

the Missouri and the Mississippi rivers, which can in no way

be connected with the Iowan drift, but in the drift-border

areas of Iowa there is direct stratigraphic evidence (which

therefore ought to appeal to Mr. Leverett) that a very large

part of the loess is not even immediately post-Iowan. That

more than one loess exists in Iowa has already been shown,*

but during the past year so many conclusive evidences of this

fact have been observed by the writer that the wide extent of

their occurrence can no longer be questioned. A few of the

most striking cases are here noted.

The Hershey Ave., exposure in Muscatine, in which there

is a distinct fossiliferous loess between the Kansan and the

Illinoisan drifts, has already been noted, as has that in section

20 near Davenport, in which two sharply defined loesses overlie

gumbo.

A very similar section, showing only the two loesses how-

ever, may be seen opposite Crescent Ave., in East Davenport.

The loesses are separated by a well-defined oxidized band, and

the lower, pale bluish loess is very fossiliferous.

*See p. 340 of this Bulletin.
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In Iowa City, in the brickyard east of Lucas and north of

Ronalds streets, a yellow fossiliferons loess streaked more or less

with pale blnish-gray, fifteen feet in thickness, overlies a fossili-

ferons pale bluish loess, two to six feet in thickness, which is

evidently post-Kansan and pre-Iowan. The latter rests on

somewhat sandy gumbo.

Similar loesses occur at a number of points west and south-

west of Iowa City. Some of the striking examples are the

following:

In the southwest quarter of section 7, T. 79 N. R. 6 W., a

yellow loess (post-Iowan) caps a fossiliferous pale bluish loess

(post-Kansan) which is exposed to a depth of six or eight feet.

The gully in section 12, T. 79 N., R. 7 W. , noted by McGee,

shows similar loesses, the line between them being quite dis-

tinct, and the lower resting on a gumbo-like clay which over-

lies Kansarj drift.

In the southwest quarter of section 23, T. 79 N., R. 7 W.,

about three feet of yellow loess overlie about three feet (all

that is exposed) of pale bluish loess containiug nodules and

tubules, but no fossils.

A cut along the diagonal road in the northeast quarter of

section 20, T. 79 N., R. 6 W., exposes seven feet of yellow loess

resting on pale bluish-gray fossiliferous loess. In the south-

west quarter of the same section an exposure shows yellow

loess resting directly on gumbo.

Near the north-central part of section 30, T. 79 N., R. 6

W., the two loesses are very distinct.

A cut along the road north of the church in the northeast

quarter of the northwest quarter of section 27, T. 79 N., R. 7 W.,

shows Kansan drift, or Buchanan gravel, at the base, then

about a foot of gumbo, then the pale-blue post-Kansan loess,

one to one and a half feet in thickness, then yellow loess four

to five feet. A long cut along the road near the center of

section 17, T. 79, N., R. 6 W., shows yellow, post-Iowan,

loess resting directly on gumbo, but the upper slope shows a
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pale bluish post-Kansan loess interposed between the gumbo
and the yellow loess. In a road-cut in the north-central part

of section 21, T. 78 N., R. 6 W., about three feet of yellow

loess overlie about six feet of bluish fossiliferous loess.

In the northeast quarter of section 4, T. 79 N., R. 6 W.,

a fossiliferous bluish loess lies below a non-fossiliferous yellow

loess.

In a number of exposures southwest from Iowa City the

upper loess only is present, and is sometimes fossiliferous.

That the lower, bluish loess is pre-Iowan is shown in the ex-

posures along the Cedar Rapids and Iowa City Electric rail-

way in Jefferson township, Johnson County, Iowa.

In the first exposure north of the river about seven feet of

Kansan drift is exposed at the base; upon this rests an irregular

band of Buchanan gravel, over which lies a bed of bluish

fossiliferous loess (post-Kansan), twelve feet in thickness, and

over this a layer of sand, probably Iowan. In the third cut

north of the river* six feet of bluish fossiliferous loess appear

at the base; upon this rest four or five feet of sand, in places

with pebbles, and evidently Iowan drift, and over this a newer

loess about two feet in thickness. The third, fourth, seventh

and eighth cuts north of the river, in sections 21, 16 and 17,

show pale bluish loess covered by from two to four feet of

Iowan drift, largely sand and gravel, over which lies a foot of

newer loess.

With the exception of the Muscatine cut all these exposures

are near the Iowan drift border, and show that all the loess of

this region is not Iowan or post-Iowan, for the bluish loess is

certainly pre-Iowan and shows much greater age. Its bluish

materials were probably derived directly from the Kansan

blue clays when they formed the old land surfaces.

At the "Quarry" west of West Amana, Iowa County, Iowa,

four feet of Kansan drift rest directly on the carbonifer-

ous sandstone; above this are four feet of Iowan drift, and

*See Plate XII, fig. 2.
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on the latter ten feet of yellow loess, the lower five or six feet

being fossiliferons. Other exposures along the same road show

the Iowan drift capped with loess.

An exposure east of Greenwood Park, Des Moines, Iowa,

shows fossiliferons loess between the Kansan and Wisconsin

drifts, and several similar examples were reported by McGee
and Call.*

In the first Chicago Great Western Railway cut northeast

of Carroll, Iowa, the following succession of strata is clearly

shown: Kansan-drift at the base, overlaid by a foot of gumbo
the upper part of which grades into a layer of black mucky
soil (the Yarmouth), also about a foot in thickness; next a pale

bluish fossiliferous loess (post-Kansan), six feet in thickness,

separated from the yellow (post-Iowan) fossiliferous loess above

by an oxidized band, the whole being capped with one to five

feet of Wisconsin drift. In several cuts along the Chicago

Great Western Railway between Carroll and L,anesboro a thin

loess-like veneer appears on the Wisconsin, the latter often

showing a distinct band of pebbles and boulders along its upper

line. The first Chicago Great Western cut south of Carroll,

represented in PL XI, fig. 2, shows Kansan drift below, a

sharply defined layer of bluish fossiliferous loess above this,

and over it a deposit of yellow loess. This is outside of the

Wisconsin drift border, and no Wisconsin appears in the sec-

tion. Of the more than twenty cuts between Carroll and

Manning fully half the number show essentially the same re-

lative arrangement of drift and loesses.

All the foregoing exposures in which the two loesses occur

together, lie outside the Iowan drift-border, and the loesses

are uniformly separated by a more or less distinct oxidized

band.

The cut at Loveland, showing two loesses which are not so

clearly differentiated, has already received attention. It is

more remote from the Iowan border. The foregoing, and

other similar sections indicate the following succession of de-

* Am. Jour. Sci., vol. xxiv, pp. 202, et seq., 1882.
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posits above and including the Kansan drift: 1.) Kansan drift;

2.) Kansan residual sands and gravels (Buchanan); 3.) Gum-
bo; 4.) Black soil (Yarmouth); 5.) Post-Kansan loess; 6.) Illi-

noisan drift; 7.) Illinoisan residual sands and gravels; 8.) Black

soil (Sangamon); 9.) Post-Illinoisan loess; 10.) Iowan drift;

11.) Iowan residual sands and gravels ( Peorian); 12.) Black

soil; 13.) Post-Iowan loess; 14.) Wisconsin drift; 15.) Wis-

consin residual sands and gravels; 16.) Post-Wisconsin loess.

The post-Kansan loess is widely distributed, very compact, of

a pale bluish gray color, with numerous iron-tubules and some

lime nodules, and it is frequently fossiliferous, the fossils being

uniformly very fragile ("rotten"), and closely imbedded so that

it is often difficult to remove them entire.

The post-Illinoisan loess is restricted to the southeastern

part of the state, and is not as prominent as the following.

The post-Iowan loess is yellow or brownish, partially leached

only in its lower part in thick deposits, often fossiliferous, the

fossils usually being well-preserved and firm, and it is best

developed near the Iowan drift margin.

The post-Wisconsin loess is not a conspicuous member of

the series, appearing in patches, and as a thin veneer, in the

northern and northwestern parts of the state.

These several loesses are quite distinct near the drift bor-

ders, but the distinction grows less clear as we recede from

the drift-margins, especially southward, and finally practically

disappears, probably in the regions in which plant -life was

not wholly destroyed by the advances of the several ice - sheets

succeeding the Kansan.

Manifestly, however, there were several periods of loess for-

mation, and they appear to have been interglacial and post-

glacial. Far beyond the border of the newer drift sheets,

however, the sharp lines of distinction between them disap-

pear, and there the deposits of loess probably represent the

combined accumulation of several interglacial and later drift

periods.



EVIDENCES^?) OF WATER-DEPOSITION OF LOESS.

The American Geohgist for April, 1904, contained two pa-

pers" portions of which were presented for discussion before

the Geological Society of America, at the St. Louis meeting,

by Professor Wright. In these papers an attempt is made to

sustain the theory that loess was deposited in water. Both

papers show a complete misconception of the arguments which

iu recent years have been offered in support of the ceolian

origin of the loess.

In the opening portion of his paperf Professor Wright

attempts to present the writer's views on this question, and

summarizes them under four heads. He quotes a list of the

writer's papers, giving the results of studies of the loess, and

in this list includes two| in which practically no reference to

fossils is made, and omits several in which detailed studies are

:.1.. ; This is perhaps a matter of no great concern, but

it indicates carelessness, which perhaps extended to other por-

tions of the paper.

Before passing to the discussion of Professor Wright's chief

arguments it is necessary to notice these four conclusions as

reported by him. The first one is substantially correct, for no

"distinctively water species," at least such as occur in large

* Wright, G. Frederick, "Evidence of the Agency of Water in the

Distribution of the Loess in the Missouri Valley," pp. 205—222.

Owen, Miss Luella A., "The Loess at St. Joseph," pp. 223—8.

tP. 205, 1. c.

X "Additional Observations on Surface Deposits in Iowa," Proc. la.

A -a 1. S-i., vol. iv, pp. 68-81. "The Distribution of Forest Trees in

Iowa," 1. c. , vol. vii, pp. 47—59.

§ "Is tlieLoess of Aqueous Origin?" Proc. la. Acad. Sci., vol. v, pp.

32-45, 1899; Jour. Geol., vol. vii, pp. 122-140, 1899- "The Loess of

Iowa >
: Vicinity," Bull. Lab. Nat. Hist., St. Univ. of Iowa, vol.

190] ; Am. Geol , vol. xxviii, pp. 348—58. "Report on

Loess Molluscs of Pottawattamie county, " la. Geol. Sur. , vol. \i. pp.

261-5, 1901.
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streams or lakes, have been found in the loess. The recond

observation,—on "the presence of land - shells of species that

live on the shores of ponds,"—is not correct, and the writer

has repeatedly called attention* to the fact that the vast ma-

jority of loess fossils are those of species which inhabit high,

comparatively dry grounds, and this statement has been sub-

stantiated by detailed lists. The third conclusion is also in

part incorrect. The writer's arguments have applied not only

to a "permanently standing body of water," but to any large

body of water, and more particularly to large bodies of mov-

ing water, f

Moreover, the loess fauna shows a total absence of the mol-

luscs inhabiting large streams,— i. e., the strictly fluviatile

forms,—and this fact indicates that there were no such streams

where the loess was deposited.

Professor Wright's comment on the fourth conclusion con-

cerning the influence of vegetation as a dust retainer is also

likely to lead to a misconception. His reference to this as an

"ingenious reversal of a former opinion" would make it appear

that this was merely an opinion,—a device for supporting a

theory. As a matter of fact it is the result of long-continued

field observations in plant - ecology. It is evident that Pro-

fessor Wright here entered an unfamiliar field, or he would

* "A Theory of the Loess," Proc. la. Acad. Sci., vol. iii, pp. 83, 85.

"Is the Loess of Aqueous Origin ?" 1. c. , vol. v, pp. 33, 39. "The Dis-

tribution of Loess Fossils," 1. c., vol. vi, p. 103; Jour, of Geol. , vol.

vii, pp. 127-132. '' The Loess of Iowa City and Vicinity," Bull. Lab.

Nat. Hist., St. Univ. of la., vol. v, pp. 2<)6, 212; Am. Geol., vol. xxviii,

p. 353. "The Loess of Natchez, Miss.," Am. Geol., vol. xxx, pp.

289, etc. " The Loess and the Lansing Man," 1. c. , vol. xxxii, p. 367.

This Bulletin, pp. 312-13, 343.

tViz: "A Theory of the Loess," 1. c.
, p. 86. This Bulletin, pp.

315-6, 366-7, etc.
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1

have known that the importance of plants on soil- and sand-

accum illation is recognized by plant ecologists.*

This most important phase of the subject has already been

briefly discussed by the writerf in its relation to loess-forma-

tion, but a much more detailed presentation of the subject is

now in preparation.

In his paper Professor Wright presents what he considers

certain objections to the aeolian theory.

1. He says that "at Omaha the bluffs of loess on the west

side of the river are scarcely, if any, less in dimensions than

those of Council Bluffs on the east side .... As the prevail-

ing wind in this region is from the southwest, it would be

hardly possible for it to pile up such deposits of loess upon the

west side of the river, and especially upon the southwest side,

as at Kansas City." As a matter of fact if Professor Wright

will examine the bluffs of the Missouri from Sioux City to

Kansas City, he will find that they are, as a rule, higher, more

abrupt, and with thicker loess deposits on the east side, and

the same is true of the Mississippi.^ Where deviations from

this rule occur they may usually be readily explained by local

topographic features, and by meanderings in the river-valley,

* Those who are interested in the plant ecology of wind- deposits will

find the following incomplete list of references of use:

Cowles, H. C. , "The Ecological Relations of the Vegetation of the

Sand Dunes of Lake Michigan," Bot. Gazette, vol. xxvii, pp. 95, etseq.y

1899. "The Physiographic Ecology of Chicago and Vicinity, " 1. c.

,

vol, xxxi, pp. 73, et seq.

Rydberg, P. A., Cont. U. S, Nat. Herbarium, vol. iii, p. 135, 1895.

Gifford, John, "The Control and Fixation of Shifting Sands," The
Engineering Magazine, Jan. , 1898.

Schimper, Dr. A. F. W. , Plant Geographv, trans, by Wm. R. Fisher,

revised ed.
, pp. 654—5, 1903.

King, F. H. , "Destructive Effect of Winds on Sandy S°ils and Light

Sandy Loams," 11th An. Rep. Ag. Ex. Sta. , Univ. of Wisconsin, 1895.

Udell, Geo. , The Strand Magazine for March, 1904, p. 176.

tSee especially "Living Plants as Geological Factors," Proc. la.

Acad. Sci., vol. x, pp. 44-48, 1903.

+ This fact is also reported by Leverett, Monograph U. S. Geol. Sur.

,

vol. xxxviii, p. 156.
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and were probably also affected by inequalities in forest and

plant distribution during the deposition of the loess, to

nothing of the variation in the winds themselves. Strong

winds carry the dust over the entire valley, and its final set-

tling and accumulation may be affected by various local causes.

2. He further states that "the exclusive dependence upon

wind for the distribution of the loess finds it difficult to account

for the extensive level-topped terraces which frequently occur.
1 '

This statement conveys an exaggerated idea of the extent and

frequency of such terraces. They represent a very small part

of the loess-area even along the Missouri river, and where they

do occur their vertical contour is determined largely by the

underlying deposits on which the loess accumulated. In

any event they are too insignificant when compared with the

extent of loess deposits, to form a safe basis for generalizations.

3. He criticises the writer's explanation, which is con-

sistent with the seolian hypothesis, of the fact that loess is

thickest near the streams, and that its particles are here some-

what coarser, but he evidently failed to grasp its significance.

It is not here a question of moving sand upon the lower

heights. The particles of which the loess is composed are

all sufficiently fine to have been sustained in the air as dust.

They are not uniformly fine, but the differences between them

are not to be compared with the differences between particles

carried by water-currents, and those sustained in sluggish wa-

ters. Naturally the coarser particles would usually be deposited

nearer the chief source of supply,—namely the bars of the

streams,—and their retention would be favored by the usually

greater, though unequal, extent of forest growth, or at least

plant growth, in such places. But Professor Wright signally

fails to explain why under his hypothesis of great floods land-

snails, favoring high, comparatively dry grounds, should be

most abundant in the portions of the deposit nearest the thread

of the streams, and where the greatest amount of mud was de-

posited.

In this connection it may be well to notice also the ob-
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jections to the writer's conception of the source of material,

presented in Miss Owen's paper. She asks: "..... where could

there have been river bars of sufficient extent to yield the

supply for the deep mantle covering the region about St.

Joseph?" Miss Owen might look out, at St. Joseph, across

the Missouri to the west, and she can see some of them.*

Here there are extensive bars and sand-dune areas, and the

writer has seen great volumes of dust and sand raised from

these bars, the sand being soon dropped, while the dust

was widely diffused. Such bars are common at lowr water

not only in the Missouri, but in all streams with wide valleys,

and each succeeding flood brings new fine material to be again

transported to the uplands. Loess is evidently a deposit which

required a long period for its formation, and consequently

accumulated only a little at a time.

It is surprising, however, that a resident of the Missouri

valley familiar with these bars, and with the dust-storms which

are so common, should resurrect this question.

Miss Owen further says: "Then too, it might be asked, by

what law of nature did the winds confine their energy wholly

to the fiat, low-lying river bars while the higher and, sup-

posedly, dryer mantle of till and beds of residual clay remained

undisturbed to be gently but deeply covered?" In reply it may
be said that it is the same law as that which today prevents

winds from raising quantities of dust from plant-covered slopes

and hills, while great clouds of it are carried upward from

barren sandbars. During dry seasons, or in barren places,

even the highlands yield dust, but so long as vegetation holds

its own not only is there no wind-erosion, but the covering of

plants retains much of the dust brought to it from other

sources.

But Professor Wright's chief objection to the writer's ex-

planation of these phenomena is contained in the statement

that the explanation "notably fails to account for numerous

*See PI. XIII, fig. 2.
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facts mentioned in Miss Owen's paper concerning the com-

position and stratification to which Professor Winchell has

called attention." The "numerous facts" referred to are practi-

cally embodied in the statement that at a number of points

lamination and stratification appear in the loess, and it is as-

sumed that this proves water-deposition. This is submitted

as one of the most important "evidences" contained in the

papers under discussion,* but it is neither new nor unusual, for

the writer can point out a large number of exposures in which

lamination may be observed. But he desires here to protest

against the further perpetuation of the error that lamination

or stratification are in themselves proof of water-deposition.

While water deposits are often laminated, not all laminated

deposits were formed in water. The writer has already called

attention to this fact as illustrated in the road-cut near the

Bohemian cemetery in West Cedar Rapids, t where distinctly

laminated sand was found covering a fence. This cut is about

ioo feet above the river, and there can be no question that

the deposit was formed by winds. The "White Sands," an

extensive gypsum sand-dune formation west of Alamogordo,

X. Mex., often clearly show lamination, yet there is no question

that these dunes were formed by winds, as ranches have been

overwhelmed by them within the memory of old settlers.

West of Missouri Valley, Iowa, there is an extensive sand-

dune area along the Missouri river. The writer has made

sections of some of the dunes, and invariably found them

laminated and sometimes stratified, more or less parallel to the

surface. Yet they are undoubtedly seolian. One of the largest

of these (see PI. XIV, fig. 2) rises more than 40 feet above the

Missouri, and the testimony of old settlers shows that it has

been formed since the year 1883, and that the waters of the

Missouri have never covered it, even during the flood of 1903.

Yet even its uppermost portions distinctly show lamination,

especially if moist lumps of the cohering sand be broken (not

cut) vertically.

* It is also emphasized by Professor Broadhead in Am. Geol. , vol.

sxxiii, p. 39.

tProc. la. Acad. Sci. , vol. iv, p. 70, footnote.
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It is an interesting fact that most loess, especially where

there has evidently been rapid deposition, shows similar lami-

nation if broken vertically. Such lamination is shown in Plate

XIII, fig. 1, and also in Plate VII, fig. 1 of Professor Wright's

article, and is wholly unlike water-lamination, as may be de-

termined by comparing it with sections of pond-mnd which

has cracked and scaled off on drying. The writer has seen a

few exposures in which what appears to be water-lamination

(which is much more regular and much less like cross-bedding

on a minute scale than wind-lamination) may be observed,

but these bands appear only between different loesses, as if

the older loess had been over-washed for a short time, or at

intervals, by water from the melting glacier which had inter-

rupted the formation of the loess. Another possibility is well

illustrated by the C. G. W. Ry. cut east of Lanesboro, Iowa.

Here there is evidently a buried pond, into which loess-

materials had been carried by winds and erosion from higher

parts of the ridge, until this portion of the pond was com-

pletely filled. The loess material in this old pond is very dis-

tinctly stratified, and contains numerous bands of iron oxide.*

Its only fossils are shells of a Pisidium, a small bivalve which

now inhabits prairie pools and streamlets. The same ridge

still retains what appears to be a part of the same bog, and

such bogs and ponds are common in Iowa on both drift and

loess ridges. But these cases are rare and purely local, and

the lamination here observed is wholly unlike that which loess

usually reveals when broken vertically. They furnish no

warrant for the general conclusion that the whole deposit was

formed in great bodies of water, and it could be drawn from

this evidence only in utter disregard of the processes which

may be observed in the same region today.

Professor Wright's additional evidence in support of the

theory of water-deposition of loess, contained in pp. 210-222

of his paper, is equally unsatisfactory. Stripped of its ver-

biage it may be briefly summed up in the statement that 1.)

*See PL XIV, fig. 1.
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lie found boulders about 40 miles south of what has been

considered the limit of drift, and 15 to 60 feet above the Osage!

and 2.) that the Missouri could discharge the amount of water

necessary to flood the bordering loess-covered highlands.

These propositions are here considered separately:

1. In the first place Professor Wright should not have

been "startled" by the occurrence of the boulders in the Osage

region, for a similar boulder had previously been found by

Professor L. C. Wooster* near Eureka, Kas., at a point still

farther south than Tuscumbia, Mo., and farther removed from

the recognized drift border. Professor Wright found one

boulder at a point "from fifty to sixty feet above highwater

mark in the river," and a number of others on a sedimentary

terrace "from fifteen to twenty feet above high -water mark, 1 '

and from this he argues that the river must have been dammed

sufficiently to account for the water deposition of loess on its

bluffs. The weight of this argument will be appreciated, even

when allowance is made for the fall to the mouth of the Osage,

when it is considered that in Iowa, for example, the hills and

bluffs a ong the Missouri rise to a height of 300 to 400 feet

above high water, and that even in Missouri they are frequently

much more than sixty feet high,"!' and that in all this territory

their top - most bulk consists of loess !

Both Professor Wright and Miss Owen rejoice that, now

that they have found evidence of a barrier so far south, the

deposition of loess along the Missouri can easily be explained

by the aqueous hypothesis. But they have yet to show how

they would account for the deposition of the great, sheet of

loess which continues on down the Missouri and Mississippi

rivers for several hundred miles, and which at Vicksburg and

Natchez rises more than 200 feet above the Mississippi !

2. Professor Wright and Miss Owen, and Professor Broad-

head who comes to their assistance in a reminiscent letter in

-Reported in Science, vol. xii, p. L32, Sept. II,

tMiss Owen herself reports, 1. c. Pi. x, some of the loess at St.

Joseph 270 feet above the river!
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the Am. Geologist, 1. c, argue that the Missouri could have

discharged the amount of water necessary for these vast floods.

Their arguments only demonstrate that powerful currents

would be necessary to accomplish this. They underestimate,

however, the volume of water which would have been moved

during each great flood if the loess was deposited in this man-

ner. Manifestly every part of the area covered by loess would

have to be flooded. Professor Broadhead says that " it is very

rarely that the loess is found more than six miles from the

Missouri river. ..." This is not correct even for Missouri as

the writer knows from personal observation, and as Professor

Marbut reports,* but it is entirely wrong for Iowa, where the

loess extends from the Missouri to the Mississippi, passing

over the divide between the two drainage -systems ! There-

fore, these floods would have formed an enormous body of

water, and not only would more time have been required to

move them, but the necessary strong currents would not have

left fine material such as loess on the bluffs which border the

main streams, and which, therefore, would have been exposed

to these strong currents. Professor Wright argues that the

fact that loess -particles nearer the main stream are somewhat

coarser than those in outlying districts, supports his conten-

tion, but this difference is entirely too insignificant for his pur-

pose, for the particles of the coarsest loess are still very much

finer even than Miss Owen's building-sand (seep. 227, 1. c).

In their anxiety to prove that the Missouri could discharge

these floods and carry enough material to form the loess de-

posits, these authors have called into existence conditions

which would result in the distribution of material much

coarser than appears in the loess. Excepting where it is cov-

ered by the newer drifts the loess uniformly forms the surface

deposit. In no part of the vast loess - covered area is there

any deviation from this rule. If we exnnine the valley of

any larger stream after a flood, we find masses of sand and

gravel moved out over at least some of the higher ground

See map opposite p. 80 in Williams' " The State of Missouri," 1904.
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which was flooded. South of the Iowan drift - border the loess

is uniformly the superior member, and whatever amount of

sand and gravel may appear is uniformly beneath it. The

writer repeats: Under what conditions could flooded streams

have produced these results ? Professor Wright's answer to

this question is entirely inadequate. He is confronted by two

horns of a dilemma: Either there were strong currents, and

somewhere there ought to be evidences of them in coarser de-

posits; or the currents were not strong and the vast volume of

water was moved too slowly to accomplish the desired result.

But there is another feature of the case to be considered.

Professor Wright reports that it would take 96 days to carry

off 500 cubic miles of water under his hypothesis. If all the

loess area in the Missouri drainage was flooded, it required a

much larger volume than this, but assuming this as correct,

we still have to consider that the combined time required for

the rise and fall of this vast volume of water would take out

of each year the greater part of the season suitable for the

growth of plants and snails. It would leave only the very

highest areas exposed for a sufficient period to develop a flora

and a fauna, and we ought to find fossils only (or at least very

much more abundantly) in the highest deposits. That this is

not true is known to everyone who has collected these fossils

extensively. But if Professor Wright would take the trouble

to investigate the subject in the field he would know that the

species which predominate in the loess do not live on areas

subject to overflow, and that the condition which he pictures

would be unfit for such species. Professor Broadhead's com-

ments on the snails are quite as unfortunate. On p. 394, 1. c,

he says: "On every wreck heap I would find among the trash

hundreds of land shells, mostly Helices, and sometimes the

small Pupa, all being landshells, and rarely did I find a Plan-

orbis or Lymnea. The Succinea I could also find. These

shells are also found with the loess. Those in the river were

washed down from the hills by the rains, and the shells in the

loess came the same way." In the first place it is fair to call

upon Professor Broadhead for a bill of particulars. The term



EVIDENCES(?) OF WATER-DEPOSITION OF LOESS. 379

"Helices" is very comprehensive, and includes forms which

vary very much in habit. Species of the genera Pupa and

Succinea exhibit the same variation in habits. Is Professor

Broadhead quite sure that he found the same species through-

out in both the wreck-heaps and the loess? The writer has

collected thousands of shells along the Missouri river from both

sources, and among them he frequently found shells that were

evidently washed from the near-by highlands, mingled with

those of lower grounds. Will Professor Broadhead explain

where such shells developed when the highest loess-bearing

ridges were covered with water, as he assumes ? But the shells

of the "wreck-heaps" are not identical throughout with those

in the loess. A comparison of a list of modern shells from

Nebraska City and Sioux City, collected in river drift, with

the shells of the lcess, may be of interest:
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It will be seen that a large part of these species do not oc-

cur in the loess, or are exceedingly rare, and that 12 are aqua-

tic,—a much larger percentage than can be found anywhere

in true loess, notwithstanding the fact that the Missouri river

is poorer in aquatic forms than any other river within the

loess -covered territory. There is also a striking absence or

scarcity of such characteristic loess forms as Succinea gros-

venorii, S. avara, Pyramidula sttiatella, etc. The list in-

cludes only forms which were found in the "wreck-heaps,"

and does not include other aquatic forms which are sometimes

found in somewhat different situations along the river. In

such cases as this the upland shells were carried down for

short distances, and their distribution is wholly unlike that of

the loess fossils, for they are more or less banded and heaped

together, a condition which is very rare in the loess, and en-

tirely local.

But the most peculiar objection to the value of fossils is

made by Miss Owen on p. 227, 1. It is so absurd that but

for the fact that it was published in a scientific journal, and

hence might be credited by others who are unfamiliar with

the subject, it would go unnoticed. In order that comments

may be properly appreciated its most interesting parts are here

reproduced in full: " Professor Shimek asserts with much
positiveness that 'there is not a single well authenticated

species of fluviatile mollusks known from"clearly undisturbed

loess in this country.' Such a statement leaves no doubt as

to personal conviction, but carries no proof of its correctness,

so it may be asked if the loess fossils can be positively identi-

fied. On the subject of identification of snails Theodore Gill,

supporting his conclusions by those of Professor Huxley, says:

' The same kind of shell may be common to forms that are

radically different in their organization, and there is no a

priori reason why the modifications of the shell should be of

any greater value than those of any other single part of the

organism .... It is thus seen that the form of the shell, and

even the presence or absence of a shell, are of very inferior
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systematic significance . . . .
' If this is true, we are at liberty

to assume that the loess fossils from the water-tower hill,

identified for Professor Winchell by Professor Shimek as Poly,

gyra multilineata, Pyramidula alternata, and Succinea obliqua,

may with equal certainty be referred to the genera Planorbis

and Limnea of the family Limnaeidae, and Paludina integra

of the family Paludinidae. The aeolian theory would accord-

ingly suffer the loss of its best support."

Of course those who have studied the subject, know that

Dr. Gill had reference to classification of molluscs, and not to

specific identifications. Pyramidula alternata, for example,

will always be readily recognized as a distinct species even by

the beginner, whether it be placed in the genus Pyramidula

of the family Endodontiday
, or, as formerly, in the genus Helix

of the family Helicidcc. Miss Owen is not familiar with mol-

luscs, and it is to be regretted for her sake that her statement

was published, as it is sure to invite the ridicule of all who
have even the most rudimentary knowledge of shells. The
efforts made by these latest critics to discredit the "best sup-

port" of the seolian theory are certainly not a success.







Explanation of the Map.

The figures in the parentheses represent altitudes above low water

mark (O) in the Mississippi river.

The bridge across St. Catherine's creek on the Liberty road, not

shown on the map, is 75 feet above low water.

The remaining numbers mark the exposures, the numbers correspond-

ing to those employed in the table of fossils.

The following exposures lie be)-ond the limits of the map:

Xo. 2(5, along Liberty road, east of St. Catherine's creek. Its alti-

tude is about 105 feet above low water.

Xo. 30, made by a deep guile}* in a mass of loess lying consider-

ably lower than the bluffs, some distance north of no. 29. Like
no. 28, it contains broken fossils, which suggest possibilities of

land-slides from the bluff above.

Xo. 31, north of no. 30, forming a high bluff facing the river, and
very similar to no.

Xo. 32, an exposure high up on a hill north of the Xational ceme-

tery, at an altitude of about 21k feet above low water.

Xo. 33, an exposure about half-way down the bluff along the road

leading to the river bottom north of the Xational cemetery.

Xo. 34, along the road just north of no. 35, and somewhat higher.
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Explanation of Plate II.

A small "gulf" southeast from exposure no. 6. The stratified

orange sands show in the bluff. The loess is not very distinct. The
bottoms of most of the broader gulfs are quite flat, and contain no per-

manent streams.
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Explanation of Plate Ill-

Looking southeast from a point east of exposure no. 7. The upper

vertical portion is loess. Below it is an irregular, rather narrow layer

of dark brown loam, and below that the orange sands and gravels are

covered largely by a loose talus.









Explanation of Plate IV.

Looking west along the N. O. & N. W. R. R. , from a point near its

eastern terminus. The excavation to the right is exposure no. 1. The
over-head bridge in the back ground is on Canal street.

m









Explanation of Plate V.

The figures are all natural size. Numerous large nodules were found,

but none contained a greater number of shells than those figured.
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Explanation of Plate VI.

Fig. 1. Polygyra albolabris (Say) Pils.

2. Polygyra exoleta (Binn.) Pils.

3. Polygyra profunda (Say) Pils.

4. Polygyra elevata (Say) Pils.

5. Polygyra obstricta (Say) Pils. The upper specimen has

lost the parietal tooth.

6. Polygyra thyroides bucculenta (Gld. ) Pils. The upper

specimen without parietal tooth.

7. Polygyra stenotrema (Fer. ) Pils.

8. Polygyra monodon fraterna (Say) Pils.

9. Polygyra monodon (Rack.) Pils.

10. Polygyra hirsuta (Say) Pils.

11. Polygyra inflecta (Say) Pils.

12. Omphalina kopnodes (Binn.) Pils.

13". Pyramidula alternata (Say) Pils.

14. Pyramidula alternata (Say) Pils.

15. Circinaria concava (Say) Pils.

16. Succinea ovalis Say.

17. Gastrodonta ligera (Say) Pils.

18. Pyramidula perspectiva (Say) Pils.

1
(
>. Cochlicopa lubrica (Mull.)

20. Helicina orbiculata Say.

21. Vitrea indentata (Say) Pils.

Two views of each species are given, front and lower surface, ex-

cepting in figs. 9 and 19, of each of which only one view is given, and

13 and 14 which show three views each. The figures are natural size.
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Explanation of Plate VII.

View of Natchez bluffs, looking southwestward. At low water the

water in the foreground recedes and exposes extensive mud-bars. Ex-
posure no. 26 is just visible near the top of the hill along the road in

the foreground. The deep cut in the projecting point of the bluff in

the background shows exposure along the N. O. & N. W. R. R. Expos-

ures 5, 6, 7 and 8 also show indistinctly.
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Explanation of Plate VIII.

The plat roughly represents the vicinity of the Concannon house, and

was made from sketches taken in the field.

a) The ridge which rises southward from the Concannon house,

and is shown also in PI. IX.

b) The ridge which rises northward and is also shown in PI. XL,
fig. 1, to the right.

c) The entrance to the cave, from which the cave extends southward

to a point west of the Concannon house.

d) The talus, low and of limited extent, which was evidently formed

by slipping from b.

e) Carboniferous exposure at base of bank, along south side of

streamlet.

The position of the R. R. , the tributary streamlet, the Concannon

house, etc. , is also shown.
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Explanation of Plate IX.

Fig. 1. A view of the Concannon ridge looking southeast. The
entrance to the cave is just to the left of the tree, which shows against

the bank below the northwest (or nearest) corner of the house. The
highest point on this ridge toward the south is about 180 feet above the

mouth of the cave. (See p. 350).

Fig. 2. A view along the Concannon ridge, looking west of south.

The cave is at the northern base of the ridge to the right. (See p. 350.

)
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Explanation of Plate X.

Fig. 1. The entrance to the Concannon cave is shown at the right.

Extending from it toward the left is an artificial embankment made of

material taken from the cave. In 1903 the Missouri river floods covered

the basal portion of this embankment. The bed of the streamlet is

shown in the foreground. Looking east of south. (See pp. 351—2.)

Fig. 2. Looking west of south. The entrance to the cave, and the

artificial embankment show to the right. In the right foreground is a

portion of the talus d. (See p. 352.)
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Explanation of Plate XI.

Fig. 1. The ridge b shows to the right. The talus d appears indis-

tinctly at its base. The Concannon house is on the basal part of the

ridge a, to the left. Looking west of north. (See p. 351).

Fig. 2. The first cut along the C. G. W. Ry. southwest of Carroll,

Iowa, looking north.

The topmost layer is yellow non-fossiliferous loess. The whitish

band is pale bluish loess with abundant fossils, iron - tubules and lime-

nodules. Below that is Kansan drift. (See p. 367).
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Explanation of Plate XII.

Fig. 1. .Shows the two loesses in section 3, near Decorah, Iowa.

(See p. 340). The two markers indicate the line of separation, here
quite sharp.

The lower is bluish (post-Kansan) loess, and the upper is yellow
(post- Iowan).

Fig. 2. The third exposure north of the Iowa river in Jefferson

township, along the Cedar Rapids and Iowa City electric line. The two
upper markers indicate the line of division between the uppermost loess

layer, and the Iowan sands below. The whitish band below this is only

a moisture band. The two lower markers separate the lower, fossilifer-

ous loess from the Iowan sand. There is a strongly oxidized band below
this, extending into the lower loess, and the latter is exposed to the

base of the cut. The portion of the surface with markers was scraped

to show the position of the several parts. (See p. 366).
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Explanation of Plate XIII.

Fig. 1. Laminated loess in cut on the north side of M. street, east

of Thirteenth street, So. Omaha, Neb. This is very unlike water-lami-

nation. (See p. 375).

Fig. 2. Sand-bars along tha Missouri river, opposite St. Joseph,

Mo. (See p. 373). Clouds of dust were being swept from these bars

at the time the picture was taken.
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Explanation of Plate XIV.

PlG. 1. The laminated and stratified deposit, evidently a buried

pond - bed, in first cut east of Lanesboro, Iowa, along the C. , G. W. Ry.

There are strongly oxidized bands, alternating with loess-like material,

which is compact, and contains shells of Pisidiufn. (See p. 375).

FjG. 2. A large sand - dune, with cotton-woods, west of California

Junction, Harrison county, Iowa. Sections of this dune showed lami-

nated sand clearly. (See p. 374).



PLATE XIV

Fig. i.

Fig. 2.
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