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CLass PE LECYPO DA (CONTINUED)

Subgenus GRYPHAOSTREA Conrad
[Am. Jour. Conch., vol. i, 1865, p. 15. Name only]

Type—Ostrea subeversa Conrad = Gryphea vomer Morton.

“Shell thin, elongate, straight, narrow; lower valve rather deep and
smooth ; upper valve flat or slightly concave, and ornamented with distant,
regular, thin, concentric laminz; beak of lower valve contorted, or
turned to one side; cartilage-pit narrow, oblique.—Gryphea vomer Morton
(sp.). Mr. Conrad did not publish a. diagnosis of this type, but merely
gave the name in a list of fossils. At my request, however, he gave me in
manuseript the above diagnosis, and mentioned the above type. I would
add that, in perfeetly preserved speeimens, the typieal species presents
the singular peculiarity of throwing out long, slender, auricular appen-
dages (one on each side) from the lower valve near the beak. These being
very fragile, are nearly always broken away, as the specimens are found;
but I observed several, with more or less of them preserved, in the New
Jersey beds ; and one I found growing in the inside of a Gryphea vesicu-
laris with them perfectly prescrved and apparently attached to the
Gryphea by their extremities.”—DMeek, 1876.

Gryphaostrea suggests Ezxogyra in the gyrate umbones of the left valve,
The beak of the right valve of the former, however, is orthogyrate or at
the most slightly inclined, and this, together with the inflation of the
beak of the left valve, allies it more closely with Gryphea than with
Ezogyra.

GryraEA (GRYPHEOSTREA) VOMER Morton
Plate XXV, Figs. 1-4

Gryphea vomer Morton, 1828, Jour. Acad. Nat. Sei,, Phila., vol. vi, p. 83.

Gryphea vomer Morton, 1834, Syn. Org. Rem. Cret., p. 54, pl. ix, fig. 5.

Gryphwa vomer Conrad, 1835, Trans. Geol. Soc., Pennsylvania, vol. i, p. 336.

Gryphea vomer Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 172.

Exogyra lateralis Meek, 1864, Check List Inv. Fossils N. A,, Cret. and Jur,,
p. 6.

Ostrea (Gryphwosirea) subeversa Conrad, 1865, Am. Jour. Conch., vol. i,
p. 15 (name only).

Etymology: ypumés, hook-nosed; ostrea, oyster.




580 SYSTEMATIC PALEONTOLOGY

Grypheostrea lateralis Conrad, 1868, Cook’s Geol. of New Jersey, p. 724.

“Ostrea lateralis Nilsson ” Coquand, 1869, Mon. Genre Ostrea, p. 96, pl. xxx,
fig. 10. (Not Ostrea vomer d’Orbigny, 1850, Coguand, Mon. Genre
Ostrea, p. 39, pl. xvi, figs. 13-15. = (. convera Say.)

Grypheostrea vomer Meek, 1876, Rept. U. S. Geol. Survey, Terr., vol, ix, p. 11.

Ostrea vomer White, 1884, 4th Ann. Rept. U. S. Geol. Survey, p. 302, pl. xlviii,
figs. 8-10.

Grypheostrea vomer Whitfield, 1885, Mon. U. S. Geol. Survey, vol. iXx, p.
195, pl. xxvi, figs. 11, 12.

Ostrea sp. Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 6.

Ostrea sp. Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 88, pl. xxxix, figs.
3a-3c.

Ostrea subeversa Clark, 1896, Bull. 141, U, S. Geol. Survey, p. 93.

Ostrea (Gryphwostrea) subeversa Dall, 1898, Trans. Wagner Free Inst. Sci.,
vol. iii, pt. iv, p. 681.

Ostrea (Grypheostrea) vomer Clark, 1901, Md. Geol. Survey, Eocene, p. 193,
pl. 1, figs. 1-5.

Ostrea (Gryphwosirea) vomer Johnson, 1905, Proc. Acad. Nat. Sci., Phila.,
p. 11.

Grypheostrea vomer, Weller, 1907, Geol. Survey of New Jersey, Pal., vol.
iv, p. 455, pl. xliv, figs, 7-11. (Exclude fig. 6, broken valve of Gryphea
vesicularis).

Description.— Shell subrhomboidal ; upper valve small, thin, slightly
concave ; lower valve convex, obscurely lobed, the lobed margin obliquely
produced from the hinge ; a wrinkled groove each side of the latter; beak
pointed, curved obliquely inwards; umbo prominent.”—>Morton, 1828.

Type Locality.—New Egypt, New Jersey.

Shell of moderate size, elongate, rudely ovate or elliptical, strongly
inequivalve ; attached left valve strongly convex, often irregular in outline
over the area of attachment in the umbonal region ; umbones inflated, tips
prosogyrate and acutely pointed, when not flattened against the sup-
porting surface; anterior and posterior dorsal margins of perfect and
typically developed individuals produced into long, slender, auricular
extensions somewhat similar to those of Gryphea conveza Say. External
surface of left valve smooth excepting for growth striations, right cover-
valve regularly subovate, flattened, often a little sinuous and with a
slight forward twist in the flattened umbonal region; external surface
sculptured with conspicuous, fine-edged concentric lamine, five to eleven
in number, regularly spaced, parallel to the outer margin and delimiting
the outline of the shell during former stages of growth : hinge arca small,
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low, flattened as a rule, irregular in outline, submargins auriculately
produced in the left valve, somewhat thickened but not produced in the
right valve ; not sculptured ; muscle impressions elongated, rudely semi-
elliptical, concentrically striated.

The characters of the attached valve of (. vomer are variable, the
inflated umbones and smooth cxternal surface constituting perhaps the
best diagnostic of indifferently preserved individuals. The ovate outlinc
and the elevated concentric lamine arc sufficient to detcrmine even a
fragment of the right valve.

Occurrence.—MarawaN FormatioN. ? Gibson’s Island, ? head of
Magothy River, ? Ulmstead Point, Anne Arundel County, Maryland.
MoxayovrH FormatioN. Two miles west of Delaware City on John Hig-
gins farm, Briar Point, Post 156, Chesapeake and Delaware Canal, Dela-
ware; Bohemia Mills, Cecil County; mouth of Turner’s Creck, Kent
County ; Brightscat, railroad cut west of Scat Pleasant, Brooks estate
near Seat Pleasant, Friendly, and McNeys Corners, Prince George’s
County, Maryland. Raxcocas FormaTioN, Noxontown Pond, Delaware.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Seiences, New Jerscy Geological Survey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Marshalltown clay marl,
New Jerscy. Monmouth Formation. Navesink marl and Red Bank sand,
New Jersey. Rancocas Formation. Vincentown limesand and Horners-
town marl, New Jerscy. Eutaw Formation (Tombigbee sand member).
Ezogyra ponderosa zone, Lee and Alcorn counties, Mississippi. Ripley
Formation. Ezogyra costaia zonc, cast-central and northern Mississippi.
Extreme top of zone, Union County, Mississippi. Selma Chalk. Ezogyra
ponderosa zone, Warrior and Tombigbec rivers and Pickens County, Ala-
bama ; cast-central and northecrn Mississippi and Tennessee. Ezogyra
costata zone, Sumter and Wilcox counties, Alabama; east-central and
northern Mississippi. Nanjemoy Formation. Maryland. Aquia Forma-

tion. Maryland. Jackson Formation. Alabama.
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Superfamily TRIGONIACEA
Family TRIGONIIDAE
Genus TRIGONIA Bruguitre
[Ency. Méth. Vers., vol. I, 1789, p. xiv]

Type—T'rigonia margaritacea Lam.

Sheil heavy, naereous within, equivalve, inequilateral, subtrigonal or
trapezoidal in outline. Umbones anterior, opisthogyrate, moderately
inflated, lunule absent, escuteheon strongly defined ; posterior area sharply
differentiated by a carina extending from the umbones to the posterior
ventral margin ; sculpture upon medial and anterior portions of the disk
usually developed and often more or less nodose; seulpture upon the pos-
terior arca concentrie, radial, divaricate, or absent. Hinge dentition
vigorous, two divergent transversely striated cardinal teeth in the right
valve, three cardinals in the left, the middle tooth stout, trigonal, medially
suleate, transversely striated, the two outer eardinals compound and rela-
tively small, transversely striated within. Ligament groove marginal,
opisthodetic, musele impressions two in number, the posterior the larger,
pallial line indistinet, entire.

Trigonia was one of the major elements during the Mesozoie, the epoch

which marks its origin and culmination. Five species still persist in the
Australian region, but they are rather distantly conneeted with the Meso-
zoie forms.

A. Costals not exceeding 16 in number.................. . Trigonia eufalensis
B. Costals exceeding 16 in number.

1. Shell semi-elliptical in outline, not rostrate posteriorly, costals
coarser upon the medial portion of the shell than towards the
extremities Trigonia cerulea

2. Shell trigonal in outline, rostrate posteriorly, costals conspicuously
coarser on the anterior third of the shell, becoming abruptly
finer and more regular in arrangement medially.

Trigonia marionensis

TRIGONIA EUFALENSIS Gabb
Plate XXXIV, Figs. 1, 2
Trigonia eufalensis Gabb, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser., vol. iv,
p. 396, pl. 1xviii, fig. 32.

Trigonia eufalensis Meek, 1864, Check List Inv. Fossils, N. A., Cret. and
Jur.,, p. 9.

Etymology: rp., three; ~ywyia, angles.
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Trigonia eufalensis Conrad, 1868, Cook’s Geol. of New Jersey, p. 725.

Trigonia eufalensis Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 113,
pl. xiv, figs. 1-4.

Trigonia eufalensis Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 11.
Trigonia cufalensis Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,

p. 462, pl. xlviii, figs. 5-10.

Description—* Subtriangular, resembles T. aleformis Sow. in out-
line, not quite so elongate anteriorly; beaks posterior; lunule distinet;
surface marked by about fourteen ribs, the more anterior of which pro-
cecd from the lunule anteriorly and then cross the shell at right angles
with the lunule, exhibiting a tendency to being nodose, especially near
the lunule; lunule marked by ten or twelve transverse ribs; cardinal
margin somewhat incurved, anterior elongate and subbiangular, basal
sinuous and deeply serrate, posterior regularly rounded ; internally, hinge
teeth small, muscular impressions deep ; pallial line entire ; a small tooth-
like ridge or process extends along the middle of the alation, as in
T. aleformis.”—Conrad, 1860.

Type Locality—Eufaula, Alabama.

Shell thick, heavy, prismatie, rudely trigonal in outline, moderately
couvex ; umbones anterior, incurved, opisthodetic, flattened upon their
summits but prominent by reason of their position at the apex of an angle
of approximately 120° ; lunule not differentiated, escutcheon defined, not
only by the sculpture but also by an abrupt change in the plane of the
shell ; anterior portion of the shell sculptured by twelve to fifteen promi-
nent concentric ritlges, rather sharply rounded upon their summits, dor-
sally inclined, especially in the umbonal region, more prominent, sym-
wetrical and feebly rugose ventrally, regularly arranged but much more
closely spaced along the concave margin than the convex; ligament mar-
ginal—the groove in which it was lodged short linear and opisthodetic;
cardinal teeth of left valve massive, trigonal, transverscly striated, inner
faces of hinge margins also striated in order to clasp the divergent teeth of
the right valve ; musele impressions deeply excavated, the anterior slightly
more so than the posterior; pallial line simple—distant from the hinge
margin.
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This speeies is the smallest and most abundant member of this remark-
able genus within the confines of Maryland. It is separated from
T. cerulea Whitfield by the more prominent umbones, the more convex
posterior dorsal, the more attenuated posterior extremity and the fewer
rugose and relatively coarser external coste.

Occurrence.—MoNmouTH ForMarioN. ? 2 miles west of Delaware
City on John Higgins farm, Delaware; ? Bohemia Mills, Ceeil County;
mouth of Turner’s Creek, Kent County; Brightscat, Brooks estate near
Seat Plcasant, Friendly, 1 mile west of Friendly, McNeys Corners, Fort
Washington, Prince George’s County, Maryland.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
Woodbury clay and Wenonah sand, New Jersey. Black Creek Formation.
North and South Carolina. Peedee Sand. North and South Carolina.
Eutaw Formation (Tombigbee sand member). FEzogyra ponderosa zone,
Mortoniceras subzone, Georgia. Ripley Formation. Ezogyra costata
zone, Georgia; Iufaula, Alabama. FEaireme top of zone, Pataula Creek,
Georgia.

TriGoy1A CERULEA Whitfield

Trigonia cerulea Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p. 114, pl.
xiv, fig. 7.

Trigonia cerulea Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv, p.
464, pl. x1viii, fig. 13.

Description.— Shell small or below a medium size, moderately eonvex
on the valves and of a triangularly-ovate outline. Beak small, appressed,
obtusely pointed and erect; posterior hinge-line long and slightly con-
cave; posterior end narrow and rounded; anterior end broadly rounded;
basal line a litle gibbous in the middle, but otherwise forming a eontinuous
line with the anterior and posterior margins. Surfaee of the shell cov-
ered by coarse elevated ribs, which are flattened on their surfaces over a
large part of the shcll, but near the posterior cardinal margin are sharp
and very slightly erenulated. The ribs arc coarse and distant on the ante-
rior and middle parts of the shell, but gradually become finer and more
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closely arranged toward the posterior part. Interspaces concave. No
postero-cardinal area is visible on the specimen used, the ribs apparently
passing, without interruption, across the entire disk of the shell and ter-
minating on the cardinal margin. The ribs of the anterior end curve
strongly forward in passing to the basal and anterior margins, while those
of the hinder parts of the valves pass more directly across to the postero-
basal margin. This species differs from any of the others described
from these beds in its form, but more particularly in the style and number
of the surface ribs. They are more numerous than on any of the other
forms, there having been about twenty-three on the specimen figured,
which is only one ineh and an cighth in length. Their flattened surface
and the gradual increase backward is also opposite from that which is seen
to oceur on those . . . . In eoarse olive-green indurated marl at the deep
cut on the Holmdel and Keyport Turnpike, Monmouth County, New
Jersey, at the base of the Lower Marls. The substance of the shell is
entirely changed to vivianite, which is soft and of a bright blue color, very
easily destroyed by handling or rubbing.”—Whitfield, 1885.

This species is represented in the collections of the Maryland Cretaceous
by a single valve. The specics is somewhat larger than the more eommon
T. eufalensis Gabb, is less trigonal and more semi-elliptical in outline, not
rostrate posteriorly and less coarsely and more uniformly sculptured.

Occurrence.—MoxMmoUTH ForMATION. Brooks estate near Seat Pleas-
ant, Prince George’s County.

Collections.—Maryland Geologieal Survey, Columbia University, New
Jersey Geological Survey.

Outside Distribution.—Monmouth Formation. Tinton beds, New
Jersey.

TRIGONIA MARIONENSIS Stephenson n. sp.

Description.— Shell subtrigonal, equivalve, inequilateral, modecrately

ventricose anteriorly, bceoming strongly eompressed posteriorly; beak

small, incurved, situated about one-quarter the length of the shell from
the anterior extremity. Hinge and dorsal arca too poorly preserved for

deseription.
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“ Posterior adduetor scar apparently small and situated near the dorsal
margin, at about the mid-length of the shell; a sharp crested ridge or
carina extends from a short distance behind this sear backward to about
the middle of the posterior extremity. Dorsal margin broadly concave;
anterior margin broadly and regularly rounded; ventral margin regu-
larly rounded anteriorly, notched, the notches corresponding to the
interspaces between the ribs; the broad curve earries the ventral margin
upward toward the high narrow posterior portion of the shell, where the
margin curves slightly downward bhecoming concave, and meeting the
posterior margin in a subright angle; posterior margin short, squarely
truncated, and situated above the niid-height of the shell.

“ Surface of the adult marked by 20-22 prominent ribs which originate
along the lower margin of the dorsal area and extend to the anterior and
ventral margins; the ribs on the anterior portion of the shell trend first
forward and downward, and then sweep in a gentle curve around to the
anterior margin; from the front toward the rear the ribs become sue-
cessively straighter, tending first downward, and, toward the posterior
extremity, backward and downward ; the crests of the ribs are poorly pre-
served but are apparently tubereulated.

“ Dimensions.—Length 37 mm. ; height 27 mm. ; eonvexity 7 mm.

“This species differs from Trigonia eufaulensis Gabb in the closer
spacing and smaller degree of curvature of the ribs, and in the greater
curvature of the ribs, and in the greater elongation of the posterior portion
of the shell. The species is distinguished from the young of Trigonia
bartrami by the relatively closer spacing of the ribs and the greater pos-
terior elongation of the shell.

“ Type—U. S. National Museum, No. 31642.

“ Occurrence in South Carolina.—Snow Hill member of Black Creek
formation (upper part of Ezogyra ponderosa zome). Hodge’s old mill
site, 3% miles southeast of Mullins, Marion County.

“ Occurrence in Alabama.—Tombigbee sand member of Eutaw forma-
tion (lower part of Ezogyra ponderosa zone). Secaboard Air Line Rail-
way at bridge over Hatchechubbee Creek, 2 miles west of Pittsview,
Russell County.”—Stephenson, MS.
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Occurrence.—Matawayx Formarion. North shore Round Bay, Severn
River, Anne Arundel County. Moxmourit Formatiox. Millersville,
Anne Arundel County.

Collections.—Maryland Geological Survey, U. S. National Museum.

C. Isodonta

Superfamily PECTINACEA

Family PECTINIDAE
Genus PECTEN Miller

[Zool. Dan Prodr., 1766, p. 248]

Type.—Ostrea mazima Linné. -

Shell approximately equilateral, inequivalve, usually suborbicular,
auriculate; right valve, as-a rule, the more convex, not adherent but
attached by a byssus; hinge line straight; resilium central, internal, tri-
angular; interlocking grooves and ridges diverging from the apex of the
resilial pit; pallial line simple; monomyarian; adductor impression
rounded, posterior.

The carliest Pecten known is from the Cretaceous. The recent species
oxcoed two hundred in number and their distribution is world-wide.

A. Shell not conspicuously inequivalve.
1. External surface radially sculptured.
a. Radial sculpture of more or less arcuate linear lire.
Pecten argillensis
b. Radial sculpture coarse to fine but not linear nor arcuate.
i. Adult shell exceeding 3 cm. in diameter; radials not sul-
cate, more or less scabrous, 30 to 40 in number.
Pecten whitficldi
ii. Adult shell not exceeding 3 cm. in diameter; radials
medially sulcate, as a rule, but not scabrous, 12 to 18
o) T T /8o 8 clblBlo 0.0 6.0 406 SHSEBEEES o 5 0 0 3p Pecten venustus
9. External surface not radially sculptured.
a. Bxternal surface faintly sculptured concentrically.
i. Adult shell exceeding 2 cm. in diameter.
Pecten cliffwoodensis
ii. Adult shell not exceeding 2 cm. in diameter..Pecten conradi
b. External surface smooth, adult shell not exceeding 2 cm. in
(6 D620 10021 =) o S R Pecten simplicius
B. Shell conspicuously inequivalve................... Pecten quinquecostatus

Etymology: Pecten, a comb. A reference to the series of small tooth-like
spines placed on the margin of the shell at the byssal opening.

39
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PrcTEN AnrGILLENsis Conrad
Plate XXXTV, Figs. 3-5

Pecten argillensis Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2 ser., vol.

iv, p. 283.

Pecten argillensis Meek, 1864, Check List Inv. Fossils, N. A, Cret. and Jur.,
DT

Camptonectes bellisculptus Conrad, 1869, Am. Jour. Conch., vol. v, p. 99, pl.
ix, fig. 11.

Camptonectes (Amusium) durlingtonensis Whitfield, 1885, Mon. U. S. Geol.
Survey, vol. ix, p. 53, pl. viii, figs. 3-7, 9 (not fig. 8) (ex parte); not
Pecten burlingtonensis Gabb, 1860.

Pecten bellisculptus Johnson, 1905, Proc. Acad. Nat. Seci., Phila., p. 11.

Pecten argillensis Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 472, pl. xlix, figs. 1-4.

Description.— Suborbicular, very thin, compressed ; radiated only on
the upper part with minute lines; disk covered with closely arranged, fine
lamelliform stri, except on the umbo and adjacent parts where they are
distant ; posterior margin opposite the ear carinated. (Upper valve.)”—
Conrad, 1860.

Type Locality—Ow] Creek, Tippah County, Mississippi.

Shell rather thin and fragile, compressed, subequivalve ; outline, exclu-
sive of the auricles, a sector of approximately 90°; hinge line straight, a
little more than half as wide as the shell; auricles broad but rather low;
surface ornamentation elaborate but not conspicuous, radial sculpture
of finely incised lines, two to four to the millimeter, on the disks of the
adults, straight in the medial portion but sweeping in gentle curves
toward the lateral margins deeper and a little broader posteriorly than
anteriorly; concentric lines thirty to forty in number, over-riding and
intercepting the radials, finely and evenly crenulated and in the umbonal
region of perfectly preserved adults, minutely moniliform ; auricles very
unequal, the anterior broader and relatively lower than the posterior;
posterior auricle sculptured with approximately fifteen coarse lirations
running oblique to the hinge margin, rendered minutely scabrous by the
over-riding incrementals; anterior auricle long and narrow, alate in
outline, the striations radiating from the umbonal extremity, sweeping in
rather abrupt curves to the dorsal margin; byssal sinus narrow and very
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deep ; the area between the auricle and the disk not sculptured ; characters
of interior not known.

Pecten argillensis is identical with Pecten bellisculptus Conrad, which
was doubtless described from a type on which the delicate beaded sculpture
was better preserved than on the type of I’. argillensis Conrad. The
species is one of the most abundant representatives of its genus in Mary-
land, but unfortunately it is so fragile that perfectly preserved individuals
are obtainable only with the greatest difficulty.

Occurrence.—MoNMoUTH FORMATION. Brightseat, Brooks estate near
Seat Pleasant, 1 mile west of Friendly, Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey, U. S. National Museum.

Oulside Distribution—Matawan Formation. Merchantville clay marl,
Woodbury clay, Marshalltown clay marl, and Wenonah sand, New Jersey.
Monmouth Formaiion. Navesink marl, New Jersey. ? Black Creek
Formation. North and South Carolina. Eutaw Formation (Tombigbee
sand member). Ezogyra ponderosa zone, Mortoniceras subzone, Lowndes
County, and ? Prentiss County, Mississippi. Ripley Formation. IEzo-
gyra costata zone, Georgia; Eufaula, Alabama; Chickasaw, Union and
Tippah counties, Mississippi. FEztreme top of zome, Pataula Creck,
Georgia : Chattahoochee River, Alabama; Lowndes and Union counties,
Mississippi.

PecTEN WHITFIELDI Weller

Pecten tenuitestus Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 47,
pl. vii, figs. 5, 6. (Not Pecten tenuitestus Gabb, 1862.)

Pecten whitfieldi Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv. p.
468, pl. 1, fig. 14.

Description— Shell of small to medium size, broadly ovate cxclusive
of the auriculations, the breadth of the shell being to the height as six is
to seven. Cardinal slopes straight, more than one-third the length of the
shell, and the anterior longest. Left valve very depressed convex, most
ventricose above the middle ; beak small and pointed. Auriculations large,
the anterior double the size of the posterior, very slightly rounded on the
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margin, and perceptibly narrowing below; posterior shorter on the ear-
dinal line than below; anterior side marked by seven sharply-elevated
nodose rays, and the posterior by six, with one or two smaller ones between,
near the body of the shell. Body of the shell marked by about thirty to
thirty-five slender, rounded but unequal rays with much wider flattened
interspaces, with an occasional incipient ray on the outer third of the
shell. Ribs marked by distant, elevated or subspinose nodes, most closely
arranged on the auriculations and obsolete above the middle of the body
of the valve. Right valve with the ribs proportionally stronger in the
specimens examined than on the left valve and showing a stronger ten-
dency to alteration of smaller and larger ones than on the opposite, while
the imbrications of the ribs are not nearly so strong, not rising into spines,
as on the left valve. Auriculations of the right valve scarcely perceptibly
. radiate, while the concentric markings of the valve are more subdued
throughout.

“So far as 1 have discovered the species was never figured by its author,
but its description is more full than usual, so I think the identification is
less likely to be questionable than in some other instances. It would seem
to be the type of Pecten islandicus, although the ribs are less closely
arranged and the interspaces are flattened. Among the few speeimens
whieh I have examined I have seen 110 reason to suppose the valves were
so strongly bent as to leave them € about half an inch apart in the middle,’
as the author states. .

“ Formation and Locality—In the Tower Green marls at Holmdel,
New Jersey, eolleeted at (. C. Schanck’s pits, near Marlborough, and pre-
sented to the New Jersey colleetion by the Rev. Dr. Riley. Tt also occurs
at Burlington, New Jersey.”—Whitfield, 1885.

“ Shell, exelusive of the auriculations, broadly ovate in outline, higher
than wide, the dimensions of a left valve being: height 40 mm., width
35 mm., convexity 5 mm., length of hinge-line about 16 mm. Left valve
depressed eonvex, deepest above the middle, the beak pointed, auriculations
of moderate size, the antcrior one larger than the posterior. Surface
marked by low, rounded, nodose, more or less unequal, radiating ribs,
which increase by intercalation, thirty or more are present upon the body
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of the shell where they are narrower than the interspaccs, the ribs upon the
aurieulations are narrower, eloser together, and more nodosc than upon
the body of the shell, though in some examples, especially the larger ones,
they are ineonspicuous. The surfaee is also marked by more or less
irregular, eoncentrie lines of growth.

“ Remarks—The shells which are made the types of this speeies were
identified and illustrated by Whitfield as P. tenuitestus, but an exami-
nation of Gabb’s type of that species has shown that Whitfield’s identifica-
tion was incorrect, the true I’. tenuitestus being the same as the specimens
deseribed as P. planicostatus by that author. This speeies differs from
P. tenuitestus of the same fauna, in being proportionally higher, nar-
rower, and more eonvex, with the radiating ribs nodose, and proportion-
ally broader with narrower interspaces and with the concentrie markings
coarger and less regular.”—\Weller, 1907.

A fragment of a multicostate seabrous Pecten oceurs at Brooks estate,
Prince George’s County, and may perhaps indieate the former presenee of
this speeies in Maryland. Fragments of another species, possibly elosely
allied with P. whitfieldi Weller, were eolleeted in the Matawan at Camp
Fox on the Chesapeake and Delaware Canal. The Matawan form has
mueh more numerous coste whieh are rendered seabrous by the over-
riding eoneentrie seulpture.

Occurrence.—MoxyouvTH ForMaTION. Brooks estate near Seat Pleas-
ant, Prinee George’s County.

Collections.—Maryland Geological Survey, Columbia University, New
Jersey Geological Survey.

Outside Distribution.—Monmouth Formation. Navesink marl, New
Jersey.

PrcrEx veENUSTUS Morton
Plate XXXIV, Figs. 6, 7

Pecten venustus Morton, 1833, Am. Jour. Sci., 1st ser., vol. xxiii, p. 293, pl.
v, fig. 7.

Pecten venustus Morton, 1834, Syn. Org. Rem. Cret. Group, U. S,, p. 58, pl.
v, fig. T.

Peeten venustus Meek, 1864, Check List Inv. Fossils, N. A., Cret. and Jur,,
p. 7.
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Pecten venustus Conrad, 1868, Cook’s Geol. of New Jersey, p. 725.

Pecten venustus Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p. 45, pl.
vii, figs. 1, 2.

Pecten venustus Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 11.

Pecten venustus Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv, p.
478, pl. 1i, figs. 1-5.

Description.— Shell thin, depressed, about half an inch in diameter,
with fifteen or twenty double costee; those on the lower valve delicately
beaded. From New Jersey.”—Morton, 1833.

Shell small, rarely more than a centimeter and a half in diameter, more
than moderately inflated, subequilateral excepting for the auricles, a little
higher than wide, dorsal margins converging at an angle of approxi-
mately 90°, lateral ventral margins roughly subscribing the major portion
of a circle; external surface sculptured with some fifteen radial costa
broader toward the ventral margin and for the most part medially sulcate,
interradials deeply channeled, usually narrower than radials; auricles
unequal, the posterior smooth and rudimentary, the anterior narrow, elon-
gate, distally truncate, sculptured with four or five subequal lire; byssal
notch rather shallow; interior plicated in harmony with the eternaxl
sculpture.

Pecten venustus Conrad is the only one of the small Pectens that
develops a vigorous radial sculpture.

Occurrence—MATAWAN FormaTIiON. Post 236, Camp Fox, Post 218
and Post 192, Camp U & I, Chesapeake and Delaware Canal, Delaware.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, U. S. National Museum.

Outside Distribution.—Matawan Formation. Marshalltown clay marl,
New Jersey. Monmouth Formation. Navesink marl, Red Bank sand and
Tinton beds, New Jersey. Ripley Formation. Ezogyra costata zone,
Chickasaw and Union counties, Mississippi. Selma Chalk. Ezogyra cos-
tata zone, Sumter County, Alabama ; east-central Mississippi.

PECTEN CLIFFWO0ODENSIs Weller

Pecten cliffwoodensis Weller, 1907, Geol. Survey of New Jersey, Pal., vol.
iv, p. 469, pl. 1, figs. 7, 8.
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Description.—* The dimensions of an average specimen, a left valve,
are: Height 30 mm., width 27.5 mm., convexity 4 mm., length of hinge
linc 14 mm. The body of the shell broadly subovate in outline; the beaks
situated a little back of the middle of the hinge line, the auriculations mod-
erately large and sharply differentiated, the anterior ones somewhat larger
than the posterior, the cardinal slopes diverging from the beak at an angle
of 90° or a little more, nearly straight or slightly concave, terminating at
the sides of the shell above the middle of its height. The valves sub-
equally depressed convex, the right valve if anything slightly flatter than
the left, with a moderately deep byssal sinus. Surface of both valves nearly
smooth, marked only by fine concentric lines of growth which continue
aeross the auriculations, and on the anterior ear of the right valve become
stronger than clsewhere on the shell. Onec imperfect specimen which
scems to be a member of this species had a height, when eomplete, of about
50 mm., but the dimensions given above are those of a specimen of about
average sizc. Some of the smaller individuals do not exceed 12 mm. in
height. With the growth of the shell the proportionate width secms to
increase. This species is unlike any of the other Pectens in these New
Jersey faunas, but in general form and size the shells most closely resemble
some individuals of Pecten bellisculptus Con.; the two species can always
be distinguished, however, by their surface markings.”—Weller, 1907.

Type Locality.~—Cliffwood Point, Middlesex County, New Jersey.

A cast of a single valve which presents no characters by which it can be
separated from Pecten cliffwoodensis Weller was collected at Arnold
Point, on the Scvern River in Anne Arundel County.

Occurrence.—MATAWAN FormarioN. North shorc Round Bay, Severn
River, Anne Arundel County.

Outside Distribution—Magothy Formation. Cliffwood clay of New
Jersey.

PecTEN coNmraDI (Whitfield) Johnson

Pecten simplicus Conrad, 1868, Cook’s Geol. of New Jersey, p. 725.
(Not Pecten simplicius Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2d
ser., vol. iv, p. 283, pl. xlvi, fig. 44.)

Sinsyclonema ? simplicia Conrad, 1869, Am. Jour. Conch,, vol. v, p. 99, pl. ix,
fig. 20.
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Amusium conradi Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p. 52,
pl. vii, figs. 8-10.

Pecten conradi Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 12.

Pecten conradi Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv, p.

474, pl. 1, figs. 14.

Description.—“ Shell small, seldom exceeding half an inch in hei;grht;
erect-ovate, hecoming more eclongate proportionally with increased
growth. Valves slightly convex. Hinge short, from half to two-thirds as
long as the width of the body of the shell, strongly and distinctly auricu-
lated. Beaks of the valves small and pointed, and the ecardinal slopes long,
straight or slightly eoncave, extending to near the point of greatest width
of the body of the shell. TLeft valve smooth or but faintly marked by fine
concentrie lincs, and a few (five or six) very faint radii. Ears smaller
than in the opposite valve, both sloping toward the beak on the outer mar-
gin. Right valve marked with erowded concentrie folds or elevated lines ;
also by five or six radiating lines; not always present. Omn most specimens
there are distinetly rounded concentrie folds or varices, but on some they
are thin, sharp lines; always more erowded and usually finer toward the
front, in adult spccimens. Ears very distinet; that of the posterior side
sloping toward the beak and the anterior one rounded at the extremity
and deeply notched.

“'This shell is very elosely allied to P. simplicus Conrad, but differs in
being more elevated and in the surfacec markings, that one being generally
smooth or impereeptibly marked. In making these eomparisons I have
used a number of each valve of the present speeies from New Jersey, and
a fine series of A. stmplicum from the typical locality, Eufaula, Alabama,
and it leaves no doubt in my mind as to their complete specific distinetion.”
— Whitfield, 1886.

Type Locality—Haddonficld, New Jersey.

A single valve from the Matawan of Anne Arundel County has heen
rather dubiously referred to this speeies hecause of the size and general
outline and the faint traces of a coneentrie sculpture.

Occurrence.—Marawax Formarion, Ulmstead Point, Annc Arundel
County.
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Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Seciences, New Jersey Geological Survey.

Outside Distribution.—Matawan Formation. Merchantville clay marl
and Woodbury clay, New Jersey. Monmouth Formation. Navesink marl
(rare), New Jersey.

ProTeN simrricivs Conrad
Plate XXXIV, Figs. 8, 9
Pccten simplicius Conrad, 1860, Jour. Acad. Nat. Sci., Phila,, 2d ser, vol. iv,
p. 283, pl. xlvi, fig. 44.
Sincyclonema ? simplicus Meek, 1864, Check List Inv. Fossils, N. A., Cret.
and Jur, p. 7.

Pecten simplicus Conrad, 1868, Cook’s Geol. of New Jersey, p. 725.

Sincyclonema simplicus Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 319.

Amusium simplicum Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 51,

pl. vii, figs. 11, 12,
Pecten simplicius Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv,
p. 480, pl. 1li, fig. 6.

Description.— Ovate, thin, smooth and shining; ears moderate, nearly
equal ; both valves slightly convex; the upper valve slightly tumid on the
umbo ; inner margin minutely erenulated.”—Conrad, 1860.

Type Locality—Eufaula, Alabama, or Tippah County, Mississippi.

Shell small, smooth, lustrous, moderately compressed, the left valve a
little more so than the right; anterior and posterior lateral margins eon-
verging at an angle of from 70° to 90°, base broadly and evenly arcuate;
hinge-line straight, a little less than half the latitude of the shell, auricles
small, trigonal, the anterior slightly larger than the posterior and sinuated
in the right valve to accommodate the hyssus; sinuses between the auricles
and the disk clearly defined; external surface highly polished, smooth
excepting for faint incremental striations and an oceasional mieroscopi-
cally fine radial shagreening ; characters of the interior unknown.

This Pecten, in spite of its small dimensions, is a conspicuous factor in
the Cretaceous marls of Maryland by reason of its wide distribution and
its shining surface. This shell is o thin and flaky, however, that for all
it is so common it has not been possible to separate any one of the forms
from its matrix.
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P. simplicius Conrad has been confused in the synonymies with P. con-
radi Whitfield, a slightly larger shell which is characterized by the develop-
ment of sharp, clevated, concentric lamelle, approximately fifteen in
number. The typical forms of the two species are conspicuously distinct
but some of the peripheral members are difficult to separate.

Occurrence.—MaTAWAN FormaTIioN. Ulmstead Point, Anne Arundel
County. MoxnouTn FormarioN. Brightseat, Brooks estate near Seat
Pleasant, Friendly, 1 mile west of Friendly, and MeNeys Corners, Prince
George’s County.

Collections—Maryland Geological Survey, New Jersey Geological Sur-
vey, U. S. National Museum.

Outside Distribution.—bMonmouth Formation. Red Bank sand and
Tinton beds, New Jersey. Black Creek Formation. North and South
Carolina. Pecdee Sand. North and South Carolina. Eutaw Formation
(Tombighee sand member). Ezogyra ponderosa zone, Mortoniceras sub-
zone, Georgia. Ripley Formation. Exogyra ponderosa zone, Union
Springs, Alabama. Ezogyra costata zone, Georgia; Eufaula, Alabama.
Extreme top of zone, Pataula Creek, Georgia ; Chattahoochee River, Ala-
bama ; Lowndes County, Mississippi.

PECTEN QUINQUECOSTATUS Sowerby
Plate XXXIV, Fig. 10

Pecten quinguecostatus Sowerby, 1814, Min. Conch., vol. i, p. 122, pl. 1vi,
figs. 4-8.

Pecten versicostatus Lamarck, 1819, Anim. sans Vert., vol. vi, p. 181.

Pecten quinguecostatus Brongniart, 1822, Géol. des Env. Paris, pl. iv, fig. 1.

Pecten quinquecostatus Nilsson, 1827, Petrif. Suecana, p. 19, tab. ix, fig. 8;
tab. x, fig. 7.

Pecten quinquecostatus Morton, 1830, Am. Jour. Sci., 1st ser., vol. xvii, p.
285; vol. xviii, pl. iii, fig. 5.

Pecten versicostatus Deshayes, 1832, Enc. Méth., t. 3, p. 727.

Pecten quinquecostatus Morton, 1834, Syn. Org. Rem. Cret. Group U. S, p.
57, pl. xix, fig. 1.

Pecten quinquecostatus Goldfuss, 1836, Petrif. Germ., t. 93, fig. 1.

Pecten quinguecostatus Bronn, 1838, Lethaa Geogn., Bd. ii, pp. 678-680, taf.
xxx, fig. 17.

Janira quinquecostata d’Orbigny, 1846, Paléont. Franc. Terr. Crét, vol. iii,
p. 632, pl. cceexliv, figs. 1-5.
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Janira mortoni d’Orbigny, 1850, Prod. Paléont. Strat., vol. ii, p. 253.

Pecten quadricostatus var. Roemer, 1852, Kreide. von Texas, p. 64, pl. viii,

figs. 4a-4c.
Pecten quadricostatus Shumard, 1854, Marcy, Expl. Red River, Louisiana,
p. 178, pl. ii, figs. 2a, 2b; pl iii, fig. 6.

Neithea mortoni Gabb, 1862, Proc. Acad. Nat. Sci., Phila. for 1861, p. 365.

Neithea mortont Meek, 1864, Check List Inv. Fossils N. A,, Cret. and Jur.,
p. 7.

Neithca mortoni Conrad, 1868, Cook’s Geol. of New Jersey, p. 725.

Pecten quadricostatus Credner, 1870, Zeitsch. deutsch. geol. Gesell, Bd.
xxii, p. 232.

Vola quinquecostata Stoliczka, 1871, Mem. Geol. Survey India, Paleont. 1n-
dica. Cret. Faunas of Southern India, vol. iii, p. 437, pl. xxxi, figs. 1-6;
pl. xxxviii, figs. 4-9.

Neithca quinquecostata Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p.
56, pl. viii, figs. 12-14.

Neithea quinquecostata Weller, 1907, Geol. Survey of New Jersey, Pal., vol
iv, p. 481, pl 1i, figs. 7-12.

Vola quinquecostata Bose, 1910, Bol. Inst. Geol. Mexico, p. 99, pl. xv, figs,
19, 20.

Description.— Subtriangular, rather oblique, front semicireular,
toothed ; convex valves gibbous, ribbed, principal costa six, with four lesser
ones between each; surfacc finely transversely striated. Upper valve flat-
toothed. The obliquity of this shell is slight, the length not much greater
than the width ; the lines of growth frequently being deep and crossed by
the ribs give the shell a fringed or furbellowed aspect; the flat valve has
diverging strie and notches corresponding in number with the cost® upon
the hollow valve. The whole surface is covered with minute transverse
strize, which in the chalk specimens are often nearly obliterated. Figs.
4 and 5 are from the Sussex chalk near Lewes, by favor of G. A. Mantell,
Esq.; they very much aceord with those of the green sand from Wiltshire,
figured below, but appear to be longer, and to have the transverse strie of
growth very remarkable. The shell represented at fig. 5 is a curiosity,
showing the inner side of the flat valve, which is slightly convex within.
I gathered the small shell, fig. 6, at Chute farm, it is a young deep under-
valve, with the transverse striee of growth neatly arching between the larger
six costz. Tigs. ¥ and 8 show the upper and under valves of different
specimens, they are from the green sand at Chute, and are chiefly siliceous ;

for the use of one I am indebted to Thomas Meade, Esq. Such are said
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to be found at Devizes and Blackdown, with the upper valve. It is pos-
sible that these are different species from those in the Chalk, the costae are
less prominent, and the strize more distinct; at present, however, 1 can
consider them only as varieties. Tab. 56, fig. 3, represents a specimen in
ferruginous sandstone from Chute, which may possibly prove to be a dis-
tinet species. Its length excceds its breadth by onc-fifth, and on the sides
of the larger costw arc two lesser ones, which are partly blended with them
the surface 1s nearly smooth. 1 have only seen this specimen.”—Sowerby,
1812.

Shell rather large for a Cretaeeous Pecten; cordate, very strongly inequi-
valve, subequilateral, lower valve highly convex, the upper flattened or
feebly concave; maximum diameter at or a little behind the median hori-
zontal ; umbone of right valve very prominent, evenly inflated, rising well
above the hinge line, orthogyrate; dorsal margins diverging at an angle
of approximately 90°, produced so that the ventral and lateral margins
subscribe an arc of only about 180° ; external surface of lower valve sculp-
tured with five or rarely six elevated, evenly rounded primaries, subequal
in size and spacing and between each pair three or four more or less equal
secondaries; submargins sculptured with rather fine close-set radials five
in number, as a rule; ornamentation of upper valve more uniform in char-
acter, usually of twenty to twenty-five subequal and equispaced, well
rounded and elevated radials ; incremental sculpture fine and sharp ; hinge
line rather short, not far from five-ninths of the maximum latitude, over-
hung by the umbo of the right valve; auricles only slightly unequal, the
anterior a little more produced and relatively lower and less strongly
lirate than the posterior; posterior auricle receding below the hinge line,
the anterior feebly constricted to form the byssal noteh; characters of
interior of shell not known.

The identity of the American species with the Jfuropean has been ques-
tioned siuce the day of d’Orbigny. The Maryland representation is very
meager and offers very little assistance toward the solution of the problem.
As in Pycnodonte vesicularis the true affinities of the group should be
worked out once for all by an exhaustive study of material from all the
representative localities. If the two forms prove distinet Sowerby’s name
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must be retained for the Furopean fossil and d’Orbigny’s moriont sub-
stituted for the American. Tt is the personal conviction of the writer
that the two forms are identieal, or at least that they cannot be separated
on a geographical basis. 1)'Orbigny’s criterion certainly will not stand,
i. e., that the American form differs from the European in the presence
of five instead of four secondaries between each pair of primaries. The
nornial number in the American form 1s four as it is in the European and
South Indian, but as in the foreign types this number is occasionally
increased to five or reduced to three. The outline and relative proportions
vary within rather narrow limits throughout the oecurrence, and though
there is a suspicion that the maximum diameter may fall a little nearer
the median horizontal in the American individuals, this cannot be veri-

fied without the examination of much more material than is available at
present.

Occurrence.—Macoriry ForMarioN. Good Hope Hill, District of
Columbia. Mazawax FormatioN. Post 236, Camp Fox, Chesapeake
and Delaware Canal, Post 192, Camp U & I, Chesapeake and Delaware
Canal, Delaware. MoxmouTir FormarioN., Two miles west of Dela-
ware City on John Higgins farm, Delaware; ? Fredericktown, Ceeil
County ; Waterbury, Anne Arundel County, Maryland. Raxcocas TFor-
MATION, ? Noxontown Pond, Delaware.

Collections.—Maryland Geological Survey, New Jersey Geologieal
Survey, U. 5. National Museum, Geological Survey of India.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
Marshalltown clay marl, New Jersey. Monmoutlh Formation. Navesink
marl, New Jersey. FEutaw Formation (Tombigbee sand member). zo-
gyra ponderosa zone, Mortoniceras subzone, Georgia; Russcll County,
Warrior River and Tombighee River, Alabama; Tombighee River, Mis-
sissippi.  Ripley I'ormalion. Lzogyru costaie zone, Georgia; Chatta-
hoochee River, Alabama ; Wilcox, Pontotoe and Chiekasaw counties, Mis-
sissippi.  Selma Formation. Ezogyra ponderosa zone, Monroe and
Prentiss counties, Mississippi; Tennessee. Lxogyra costaia zone, Tom-
bigbee River, Alabama : east-central Mississippi; Lee, Clay and Aleorn
counties, Mississippt. Cenomanian. ? Mexico, and England. Turonian.
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Central Europe. Senonian. Central Europe. Ootatoor Formation.
Southern India. Trichinopoli Formation. Southern India. Arrialoor
Formation. Southern India.

Family LIMIDAE
Genus LIMA (Bruguiérey Cuvier
[Tableau élémentaire d’histoire naturelle, 1798, p. 421]

Type—Ostrea lima Linné.

Shell auriculate, auricles unequal ; outline usually ovate, scoop-shaped
and obliquely truncated laterally; valves closed inferiorly but gaping
anteriorly and sometimes posteriorly ; exterior surface rarely smooth, gen-
erally sculptured with simple or imbricated radial striee ; umboncs rather
prominent and distant; hinge edentulous; ligament internal, lodged in a
subumbonal pit ; pallial linc simple ; single muscular scar excentric, nearer
to the posterior than the anterior margin.

A genus indicated in the Carbonifcrous, culminating in the Cretaccous
and sparsely represented in nearly all the recent seas by white or colorless
shells, which may be attached by a byssus or may swim freely with a
motion similar to that of Pecten.

A. Both anterior and posterior auricles developed.
1. Radial sculpture overridden by the concentric on the medial por-
tionof theshell..........ccoviiiiiiiiiiiinnnnn.. Lima reticulata
2. Concentric sculpture obsolete upon the medial portion of the shell.

Lima serrata
B. Posterior auricle obsolete, anterior auricle very large........Lima obliqua

Lima RETTOULATA Forbes
Plate XXXIV, Figs. 12, 13

Lima reticulata Forbes, 1845, Quart. Jour. Geol. Soc., London, vol. i, p. 62;
two text figures.

Lima reticulata Meek, 1864, Check List Inv. Fossils, N. A., Cret. and Jur,,
p. 1.

Radula reticulata Conrad, 1868, Cook’s Geol. of New Jersey, p. 725.

Radula reticulata Stoliczka, 1871, Mon. Geol. Survey of India, Palzont. In-
dica., Cret. Fauna Southern India, vol. iii, p. 416.

Etymology: Lima, a file—a name suggested, doubtless, by the rasping ex-
terior surface.
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Radula reticulata Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p. 63,
pl. ix, figs. 8, 9. (Synonymy excluded.)

Lima reticulata Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv, p.
492, pl. liv, figs. 3, 4.

Description.— L. testa ovata, obliqua, inflata, tenui, longitudinaliter
sulcata, sulcis reticulatis, numerosis. Habitat, Nov. Jersey.”—TForbes,
1845.

“ Shell small, moderately oblique, strongly ovate, and inflated. Hinge
short ; beaks proportionally strong, and projecting beyond the cardinal
line. Valves nearly equal ; anterior margin straight, and not at all gaping ;
auriculations small but distinct, rectangular or very slightly pointed at
their outer angles. Surface radiately ribbed, those of the anterior and

posterior slopes faintly marked or obsolete, ribs (about thirty) distinct,
with five or more indistinct on cach side ; subangular on the middle of the

valves and rounded toward the sides, crenulate or subspinose on the larger
specimens when well preserved, but often appearing nearly smooth. Entire
surfacc marked by concentric lines which give a roughened surfacc when
perfect, giving the reticulated character indicated by the specific name.
The shells are all small, seldom exceeding three-fourths of an inch in
length, and are very fragile. The right valve apears to be a little less
ventricose and the beak shorter than the left in all the specimens which I
have seen where the two are united.”—Whitfield, 1885.

There is apparently a large amount of variation in this small species,
and, as the type is not in this country, it is difficult to determine its proper
limits. In Maryland the forms referred to this group are all young and of
rather doubtful affinities, so that they throw no light upon the characters
of the race. Radula denticulicosta Gabb is probably distinct if Gabb was
correct in his observation that “at both the anterior and posterior sides
the ribs disappear for about one-sixth the width of the shell.”

Occurrence—MoxMouTH FormaTioN. Brightseat and McNeys Cor-
ners, Prince George’s County.

Collections.—Maryland Geological Survey, New Jersey Geological Sur-
vey, U. 8. National Museum.
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Outside Distribution.—Matawan Formation. Merehantville elay marl,
Woodbury clay, Marshalltown elay marl, Wenonah saud, New Jersey.
Monmouth Formation. Navesink marl, New Jersey. Black Creek For-
mation. North and South Carolina. Peedee Sund. North and South
Carolina. Lutaw Formation (Tombigbee sand member). Ezogyra pon-
derosa zone, Mortoniceras subzone, Georgia: Russell County, Alabama.
Ripley Formation. Exogyra ponderosa zone, Union Springs, Alabama;
Boouneville, Mississippi. Ezogyra costata zone, Georgia; Eufaula, Ala-
bama ; east-eentral Mississippi; Aleorn, Union and Tippah counties, Mis-
sissippl. Selma Chalk. Exogyra costate zone, east-central Mississippi.
Extreme top of zone, Pataula Creek, Georgia.

LiIMA SERRATA n. sp.
Plate XXXIV, Figs. 14, 15

Description.—Shell small, moderately inflated, ovate in outline, inequi-
lateral ; anterior area obtusely angulated ; posterior evenly rounded: base
line arcuate, somewhat obliquely produced in front; umbones moderately
gibbous orthogyrate, slightly posterior in position ; external surface sculp-
tured with thirty-two primary costa (in the unique type the summits
are acutely angulated and form with the more obtuse interradials a
sharply serrate profile) ; radials upon the posterior portion less angular ;
the ten anterior costee rounded. over-run and minutely nodulated by the
inerementals ; minute s:neondary threadlets developed in the interspaces on
the posterior medial portion of the disk; posterior submargin devoid of
radial seulpture; incremental sculpture obsolete over the medial portion
of the shell and only feebly developed posteriorly; submargins not
impressed, auricles minute, the anterior more so than the posterior, tri-
gonal, their dorsal margins forming the straight hinge margin (unfor-
tunately the posterior auricle was lost in shipment to the artist) ; ligament,
internal, lodged in a small but relatively very wide resilium direetly
beneath thie umbones; hinge dentition not developed ; shell monomyarian,
the single musele sear subeireular, placed above and behind the medial
planes of the shell ; pallial line indistinet ; interior finely plieated even to

the umbonal region in harmony with the external ribbing.
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Dimensions.—Altitude 8 mm, latitude 7.75 mm., semi-diameter, 2 mm.

Type Locality.—Brightseat, Prince George’s County.

This species differs from its near relative, L. reticulata Lyell and Forbes,
in the somewhat smaller size, the much thore angular coste, the absence
of any trace of eoneentrie sculpture upon the medial portion of the disk
and the development of occasional secondaries.

Occurrence.—Moxyourrr Foramarion. Brightseat and McNeys Cor-

ners, Prince George’s County.

Collection.—Maryland Geological Survey.

LIMA 0BLIQUA n. sp.
Plate XXXIV, Fig. 11

Description—Shell of modcrate size for the group, very thin and
fragile, inequilateral, ovate in outline, obliquely produccd along the
diagonal from the umbones to the anterior ventral margin; posterior por-
tion of the shell eompressed and obtuscly rounded at the junction of the
dorsal lateral and the lateral ventral margins ; maximum inflation in the
umbonal region and along the dorsal half of the diagonal ; umbones acute,
obliquely compressed, somewhat posterior in position ; posterior auricle
obsolete, the anterior very large, {ully onc-third as wide as the entire shell,
its submargin deeply impressed and sharply differentiated from the disk;
external surface sculptured with some twenty-six low, flattencd radial
coste which tend to diastomose posteriorly; intercalations occasionally
developed near the ventral margin ; intercostal arcas shallow, not quite so
wide as the costals, radial sculpture absent upon the auricle, excepting for
two or threc very faint threadlets upon the extreme posterior portion;
concentric sculpture absent, excepting for very faint striations upon the
disk ; byssal sinus probably very shallow ; eharacters of hinge and interior
not known ; ventral margin minutely crenated by the ribbing.

Dimensions.—Altitude 11 mm., latitude 8.5 mm., semi-diameter
2.5 mm.

This species is described from two imperfeet specimens, but the char-
acters preserved are so peculiar and so diagnostic that the form has

40
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seemed worthy of a name. The species differs {from the other East Coast
forms in the obliquely produced and rather depressed outline, the low
flattened posteriorly dichotomous riblets, the very large sharply differ-
entiated anterior ear and the absence of the posterior auricle.
Occurrence—MoNMOUTH ForMATION. Brooks estate near Seat Pleas-
ant, Prince George’s County.
Collection.—DMaryland Geological Survey.

Superfamily ANOMIACEA
Family ANOMIIDAE
Genus PARANOMIA Conrad
[Jour. Acad. Nat. Sci.,, Phila., vol. iv, 1860, p. 290]

Type.—PLlacunanomia saffordi Conrad.

“Inequivalve, irregular; larger valve radiate, spinous or subspinous;
lower valve flat or coneave; hinge very thin and fragile, having a longi-
tudinal flat shelly plate extending from the apex; hinge of upper valve
plain, entire, extremely thin. I have often found fragments of this singu-
lar genus in the New Jersey Cretaceous beds, but never saw the hinge
before Mr. Safford’s speeimens were reeeivad from Tennessee. The
muscular impression is not visible on any of the many valves I have seen.”
—~Conrad, 1860.

“In 1867 Conrad deseribed a genus Paranomia, from the Ripley group
(Upper Cretaceous) of Alabama, to which he referred his Placunanomia
saffordi (Journ. Aead. Nat. Sci., 2d ser., iv, p. 290, pl. 46, fig. 21) and the
Placuna scabra of Morton. The typical species is ill preserved, and the
beaks almost always wanting, but, from the examination of a large number
of specimens, it seems probable that the genus resembles Monia in its
external characters; the presence of a triangular chondrophore reealls
Anomia, but there is not suffieient evidence of a permanent foramen, the
muselar impressions are not preserved, and there 1s in the right valve, asso-
ciated with the single chondrophore, a pair of low, narrow erests, recalling

Etymology: wapd near, anomia.
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those of Placenta, but obviously of different function. The genus is a
puzzle and cannot as yet be safely united with any other.”—Dall,’ 1898.

A. Outline circular; radials relatively fine and crowded....Paranomia scabra
B. Outline ovate; radials relatively coarse and distant..... Paranomia lineata

Paraxomia scasra (Morton) Conrad

Placuna scabra Morton, 1834, Syn. Org. Rem. Cret. Group U. S,, p. 62.
Placunomia scabra Meek, 1864, Check List Inv. Fossils, N. A,, Cret. and
Jur., p. 6.

Paranomia scabra Conrad, 1867, Am. Jour. Conch., vol. iii, p. 8.

Paranomia scabra Conrad, 1868, Cook’s Geol. of New Jersey, p. 724.

Paranomia scabre Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 44,

pl. x, fig. 10.
Paranomie scabra Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 12.
Paranomia scabra Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 500, pl. lii, figs. 10-13 (ex parte).

Description.— With numerous beaded coste, radiating from the hinge
to the margin; shell thin, suborbicular, compressed. From one inch to
three inches in diameter.”—Morton, 1834,

Type Loculity.—New Jersey.

The type specimen figured by Whitfield in 1885 is a mere frag-
ment which, as that eminent New Jersey paleontologist has obscrved, is
“gcarcely sufficient for generic identification.” However, its reference
to Paranomia is probably justified. The species as delimited by the aid of
later collections is thin, flattened and subeircular in outline, sculptured
externally with approximately thirty rather fine radials which occasionally
diastomose and which are quite sharply spinose toward the ventral margin.
The intercostal areas are narrow, scarcely or not at all exceeding the
costals in width. The incremental sculpture is quite vigorous and suffi-
cient to imbricate the radial.

Paranomia soffordi Conrad from Tennessee and the type of the genus
develop apparently a much more regular and rather coarser and more dis-
tant radial sculpture. Parancmia lineata Conrad runs smaller, is ovate
rather than subcircular and has fewer, more prominent and more widely

spaced radials. Although it is not impossible that a connecting series may

1 Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. iv, p. 773.
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later be established which will include either or hoth P. saffordi and P.
lineata, therc does not seem at present to be sufficient evidence.

Occurrence.—MATawaN ForyaTioN. Opposite Post 198, Chesapeake
and Delaware Canal, Delaware.

Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Scicnees, New Jersey Geological Survey, U. S. National Muscum.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
Marshalltown clay marl, New Jersey. Peedee Sund. North and South
Carolina. Eutaw Formation (Tombighee sand member). Ezogyra pon-
derosa zone, Alecorn County, Mississippi. Ripley Formation. Ezogyra cos-
tata zone, Georgia; Eufaﬁla,, Alabama ; cast-central Mississippi; Pontotoc
County, Mississippi. Selma Chalk. Ezogyra ponderosa zone, Warrior
River, Alabama ; Monroe and Chickasaw counties, Mississippip. Fzogyra
costata zone, Tombighce River and Sumter County, Alabama ; cast-central
Mississippi ; Chickasaw, Pontotoc and Aleorn counties, Mississippi.

ParaxoyMia rniNngata Conrad
Plate XXXV, Figs. 11, 12

Placunanomia lineata Conrad, 1860, Jour. Acad. Nat. Sci., Phila.,, 2 ser,
vol. iv, p. 291, pl. xlvi, fig. 20.

Placunomia lineata Meek, 1864, Check List Inv. Fossils, N. A., Cret. and
Jur.,, p. 6.

Paranomia lineata Conrad, 1867, Am. Jour. Conch., vol. iii, p. 8.

Paranomia lineata Whitfield, 1885, Mon. U. S, Geol. Survey, vol. ix, p. 45,
pl. ix, fig. 10.

Paranomiae lineata Johnson, 1905, Proc. Acad. Nat. Sei., Phila, p. 12.

Paranomia scabra Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 500, pl. lii, figs. 10-13 (ex parte).

Description.—* Subovate, thin, much eompressed, irregular; lower
valve concave, obsoletely radiate ; near the summit is a resemblance to a
triangular plate inserted in the shell with a raised margin ; this portion is
longitudinally minutely striate and resembles one of the opercular valves
of a Balanus; upper valve eonvex, lobed or twisted ; radiated with about
thirty rugose, slightly raised, subaculeated lines; surface rugose.”—
Conrad, 1860.

Type Locality.—Tennessee.
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Paranomia lineata Conrad is separated from P. scabra (Morton) Con-
rad by the regularly ovate outlinc and its coarser, more prominent and
more distant radials. All of the specimens ohserved have been a little
smaller than the adult °. scabra, but this may have been due only to the
fortunes of collecting.

Occurrence.—MaTawAN ForMaTION. Onc mile east of the Maryland-
Delaware Line, Chesapeake and Delaware Canal, Delaware.

Collections. Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey, U. S. National Museum.

Outside Distribution.—Monmoulh Formation. Navesink marl, New
Jersey.  ? Ripley Formation. Tennessee.

Genus ANOMIA (Linné) Miiller
{Prodr. Zool. Dan., 1776, pp. xxxi, 248]

Type.—Anomia ephippium Linné,

Shell inequivalve, adherent, generally subeircular or oblong; left valve
nore or less convex, right valve flattened ; hinge margin of left valve often
incurved and slightly thickened; ligament scar found dircetly bencath
left umbone ; interior of disk of left valve scarred with an adductor and a
major and minor byssal impression, the major byssal sear being the largest
of the three and dorsal to the adductor and minor byssal scars which are
usually subequal; interior of right valve containing foraminal opening
and, ventral to it, the impression of the adductor muscle ; posterior dorsal
margin of right valve carrying inconspicuous ligamental process; pallial
line simple.

“The fossil speeies of this group are very difficult things to study, since
the lower valve is seldom preserved and the muscular impressions can
seldom be made out. . . . To the natural difficultics is added that due to
the faet that the seulpture in this genus is very variable in perfectly normal
specimens and is further complicated by the differcnces of form and sur-
face, due to the object upon which they are sessile. T have satisfied myself
by the examination of a large number of recent specimens belonging to a
single species from a single locality that the relative positions of the

Etymology: dvéuotes unequal, unlike.
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adductor and byssal scars of the left valve are not constant in the same
individual at all ages, and consequently that small differences of this kind
cannot safely be used as specific distinctions. The best character seems
to be the morc minute surface sculpture when fully developed in normal
specimens.”—Dall, 1898.

Ancestral forms of this genus have been recognized in rocks as ancient
as the Devonian. The recent species number about forty and arc widely di-
tributed along the shores from low-water to one hundred fathoms.

[
A. External surface not radially plicate.
1. Outline sub-circular; concentric lamination, very close excepting
in the umbonal region......................... Anomia argentaria
2. Outline transversely ovate; concentric lamination rather distant.
: Anomia tellinoides
B. External surface radially plicate.
1. Radial sculpture, lirate rather than cordate, primaries and second-

aries not conspicuously differentiated............... Anomia ornata
2. Radial sculpture cordate rather than lirate; primaries and second-
aries conspicuously differentiated.............. Anomia forteplicata

ANOMIA ARGENTARIA Morton
Plate XXXV, Tigs. 1, 2

Anomia argentaria Morton, 1833, Am. Jour. Seci.,, 1st ser., vol. xxiii, p.
293, pl. v, fig. 10.

Anomia argentaria Morton, 1834, Syn. Org. Rem. Cret. Group, U. S., p. 61,
pl. v, fig. 10.

Anomia argentaria Meek, 1864, Check List Inv. Fossils, N. A.,, Cret. and
Jur., p. 6.

Anomie argentaria Conrad, 1868, Cook’s Geol. Survey of New Jersey, p.
724.

Anomia argentaria Conrad, 1875, Kerr’s Geol. of North Carolina, Appen-
dix A, p. 13.

Anomia argentaria Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 319.

Anomia argentaria Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 42,
pl. iv, figs. 10, 11 (fig. 9 excluded).

Anomiae argentariec Johnson, 1905, Proc. Acad. Nat. Seci.,, Phila., p. 12.

? Anomia argentaria Bose, 1906, Bol. Inst. Geol. Mexico, No. 24, p. 38, pl. i,
fig. 8.

-Anomia argentaria Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 496, pl. liv, figs. 11-15.

? “ Anomia subtruncata’ Bodse, 1913, Bol. Inst. Geol. Mexico, No. 30, p. 41,
pl. v, fig. 1.

Description.—* Thin, round, with numerous concentric strie.”—
Morton, 1833.

! Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. iv, p. 781.
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Type Locality.—New Jersey.

Shell subcircular or irregular in outline with a silvery sheen both
within and without, thin but tough, of moderate size, the adults from
15 to 30 mm. in circumference ; left valve usually convex, though varying
widely in the degree of convexity ; right valve, through which the byssus is
extrnded, flattened ; umbones central, almost rﬁarginal, very inconspicu-
ous, scarcely interrupting the regular outline of the valve; external sur-
face ornamented with thin, concentric overlapping lamellee which are
frequently radially lineated ; ligament submarginal, attached bencath the
umbo of the left valve; hinge edentnlous; interior scarred with a large,
major byssal impression, medial in position and quite high up under the
umbones and ventral to it, the minor byssal impression, and the posterior
muscle adductor ; a third byssal scar of minute size underneath the dorsal
margin, a little in front of the umbones ; inner ventral margins simple.

This species is one of the most abundant bivalves in the Upper Cre-
taceous faunas of Maryland. Tor all the shell is so thin, it is very tena-
cious and casily separable from the matrix. It is au unusually well char-
acterized species and even the fragments can be determined with assurance
by the silvery sheen, the crowded concentric lamina and in the majority of
mdividuals by the fine, radial lineation.

The form varics to a certain cxtent, as do all members of this variable
genns, in the outline, the degree of compression of the valves, and par-
ticularly in the development of the radial sculpture. However, limits must
be placed even for variable species and it is not probable that they should
be made wide enough to include A. tellinoides Conrad, which is constant
in its transversely ovate outline, lack of lustre, rather distant concentric
lamination and absence of radial striations.

Some puzzling little forms from the Monmouth at Brightseat are closely
related genctically with the A. argentaria Morton. They are apparently
young, frequently ovate, rather thin, circular in outline and are sculptured
with a few wide, sharp-edged concentric frills which are often radially
lineated. Concentric laming so distantly spaced and so sharply frilled

have not been observed among the A. argentaria.
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Occurrence.—MATAWAN ForaarionN. Post 198, Chesapeake and Dela-
ware Canal, Delaware; head of Magothy River, Gibson’s Island, Anne
Arundel County, Maryland. MoxmoutH FormartioN. Two miles west
of Delaware City on John Higgins farm, Delaware; mouth of Turner’s
Creck, Kent County; Brightseat, railroad cut west of Scat Pleasant,
Brooks estate near Seat Pleasant, Friendly, and 1 mile west of Friendly,
Prince George’s County, Maryland. Rancocas Formariox (?). Noxon-
town Pond, Delaware.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey, U. S. National Muscum.

Outside Distribution.—Magothy Formation. Cliffwood clay, New
Jersey. Matawan Formation. Merchantville clay marl, Woodbury clay,
Marshalltown clay marl and Wenonah sand, New Jersey. Monmouth
Formation. Navesink marl and Red Bank sand, New Jersey. Black Creek
Formation. North and South Carolina. Peedee Sand. North and
South Carolina. FEutaw Formation (Tombigbee sand member). Ezo-
gyra ponderosa zone, Mortoniceras subzone, Georgia; Russell and
Dallas counties, Alabama; Tombighee River, Clay County, Mississippi.
Ezogyra ponderosa zone, Alcorn County, Mississippi; Georgia; Union
Springs and Russell County, Alabama. Ezogyra costata zone, Geor-
gia; Chattahoochece River and Eufaula, Alabama; east-central Mis-
sissippi; Lee, Pontotoe, Chickasaw, Union and Tippah counties, Missis-
sippi. Selma Chalk. Ezogyra ponderosa zone, Elmore County, Alabama ;
Clay, Monroe, Aleorn and ? Prentiss counties, Mississippi. Ezogyra cos-
tata zone, Wilcox and Sumter counties, Alabama ; east-eentral Mississippi;
Chickasaw, Lee, Clay, Alcorn and Prentiss counties, Mississippi. Eatreme
top of zone, Pataula Creek, Georgia; Lowndes County, Mississippi.
Senonian. Mexico.

ANoMIA TELLINOIDES Morton
Plate XXXV, Figs. 3, 4

Anomia tellinoides Morton, 1833, Am. Jour. Sci., 1st ser., vol. xxiii, p. 294,
pl. v. fig. 10.

Anomia tellinoides Morton, 1834, Syn. Org. Rem. Cret. Group, U. S., p. 61,
pl. v, fig. 11.
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Anomia tellinoides Meek, 1864, Check List Inv. Fossils, N. A,, Cret. and
Cret. and Jur., p. 7.

Anomia tellinoides Conrad, 1868, Cook’s Geol. of New Jersey, p. 724.

Anomia tellinoides Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 43.

Anomia tellinoides Johnson, 1905, Proc. Acad. Nat. Sci., Phila, p. 12.

Anomia argentaria Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv,

p. 496 (ex parte, description and figures excluded).

Description.— Irregular, but mostly subovate, with coneentric undu-
lations. Both these species are common in New Jersey; the latter
resembles A. ephippium, to which it is referred in the first part of this
Synopsis.”—>Morton, 1833.

Type Locality—New Jersey.

Shell rather thin but tenacious, inequilateral, transverscly cllipsoidal in
outline, the lower valve moderately eonvex; anterior portion of the shell
constricted in front of the umbones; anterior margin broadly and evenly
rounded ; posterior portion of shell symmetrieal, rounded ; base arcuate:
umbones low, not very conspicuous, with ill-defined apices placed as a
rule a little behind the median linc; external surface seulptured with an
indistinet and rather distant concentric lamination; ligament submar-
ginal attached beneath the umbo of the left valve; hinge plate not
developed, edentulous; pedal and byssal sears indistinet.

This species has been confused in the synonymies with A. argentaria.
The forms are certainly elosely related but there is not sufficient evidenee
of their identity. A. fellinoides is transversely ovate in outline, rather
than subeireular, the surface is less silvery, the coneentric lamination less
erowded and the radial striations much less commonly developed than in
the more prolific 4. argentaria.

Occurrence—Moxyourit ForamatioN. Briar Point, Chesapeake and
Delaware Canal, Delaware.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Seiences, New Jersey Geological Survey.

Outside Distribution.—Monmouth. Formation. Navesink marl, New

Jersey.
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ANoMIA ORNATA Gabb
Plate XXXV, Figs. 5, 6

Anomia argentaria var. ornata Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p.
320.

“Anomia argentaria (Gabb) ” Boyle, 1893, Bull. U. S. Geol. Survey, No.
102, p. 44.

Description.—* Accompanying these is another form, represented by no
less than fifteen specimens agreeing well with one another. Unlike the
typieal A. argentaria, they are ornamented by a uniform pattern, clearly
not the impression of a surface to which they were attached. In form and
size they do not differ from A. argentaria, but the ornament is a series of
radiating ribs, one set large, flattened on top, aud well defined; between
these are interpolated from one to three smaller ribs. In most cases this
alternation is well defined ; though in two or three the large ribs are nearer
In size to the small ones. On the typical argentaria this radiation is never
observed, even in a rudimentary manner, and on somc of my specimens it
begins at the very apex; but on scveral the first half ineh in diameter, or
less, of the shell does not differ from argentaria, while after that the ribs
begin, first on thread-like lines, finally developing to full size. In conse-
quence of this I feel reluctant to separate the form as a distinct species,
believing that more material will merge the two. I therefore content
* myself with proposing the name A. argentaria var. ornata.”—Gabb, 1876.

T'ype Locality.—DPataula Creek, Georgia.

Ligament submarginal, lodged in a transverse pit directly bencath the
umbone of the left valve; adductor and byssal scars grouped within an
ovate area coated with lime extending from the ligament pit more than
half-way to the ventral margin and oceupying more than one-half the
width of the shell, major byssal sear near the center of the whitish area,
slightly ovate in outline; minor byssal scar and adductor ventral to the
major eieatrix, subequal in size, semi-elliptical, their straight faces proxi-
mate, the adduetor the posterior of the two ; major and minor sears united
for a short distance along the dorsal face of the latter.

Although imost of the individuals which are certainly referable to
A. argentaria Conrad develop a faint radial lineation, none in the abund-
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ant material from the Moumouth of Maryland bridge the gap between
that race of argentaria and the costate ornata of Gabb. In fact the dis-
tance is greater betwcen Conrad’s species and Gabb’s than between Gabb’s
and the 4. forteplicata n. sp. A. ornata has, however, much more of the
laminar argentaria texture, a finer and less differentiated radial sculpture
and a relatively stronger concentric sculpture than A. forteplicata.

Occurrence.—MoNymouTH ForyationN. Brightseat and McNeys Cor-
ners, Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, U. S. National Museum.

Outside Distribution.—Ripley Formation. Iwzogyra costata zonc.
Extreme top of zone, Pataula Creek, Georgia.

ANOMIA FORTEPLICATA n. sp.
Plate XXXV, Figs. 7-10

Description.—Shell nacreous, moderately large, rudcly circular, sub-
circular or irrcgular in outlinc; umbones inconspicuous, submarginal,
medial in position, apices obtuse ; external surface sculptured with fiftcen
to forty cordate primary radials and between each pair of primaries one to
five sccondary lirations of more or less unequal strength; incremental
sculpture over-riding the radial but not modifying it to any degrec; liga-
ment submarginal, attached benecath the umbone in the left valve; hinge
armature not developed ; adductor and byssal scars grouped within an arca
thinly coated with lime, occupying the medial dorsal half of the shell:
scars brownish in color, three in number, the largest of the three the major
byssal scar, minor byssal scar and adductor impression being subequal and
ventral to the major cicatrix; ventral margin sharply crenate in harmony
with the external ribbing, the plications reflected on the interior of the
shell in some individuals almost to the umbones; characters of right valve
not known.

Dimensions.

Altitude 24 mm., latitude 24.5 mm., semi-diameter 6.6 mm.
Altitude 23 mm., latitude 1%.5 mm., semi-diameter 7.5 mm.

Altitude 12.7 mm.. latitude 14.5 mm., semi-diameter 3.5 mmni.
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Although the representatives of this species differ so widely in general
aspect, still there seems to be 110 reason to consider these differences as
more than individual mutations of a variable species in a variable genus.
The ratio between the number of costals and their prominence is very
constant, those individuals in which the primaries are few in number
being very heavily sculptured.

Anomia forteplicata is a more solid shell than A. ornata Gabb, with a
much more vigorous radial sculpture and a relatively more feeble con-
centric,

Occurrence.—MoxMouTIr ForMaTIoN. Brightseat, 1 mile west of
Friendly, McNeys Corners, Prince George’s County.

Collection.—Maryland Geological Survey.

D. Dysodonta

Superfamily MYTILACEA
Family MYTILIDAE
Genus MODIOLUS Lamarck
[Prodr. Nouv. Class. Coq., 1799, p. 87]

Type—Mytilus modiolus Iinné.

Shell equivalve, inequilateral, transversely or obliquely ovate in outline;
ligament external, opisthodetic ; hinge edentulous ; anterior muscle impres-
sion atrophied ; pallial line simple.

The genus is separated from Mytilus by the character of the heaks which
are non-terminal, wider and rounded anteriorly. Tt has a long geologie
range, at least from the beginning of the Mesozoic and possibly from the
Devonian. The recent species are about seventy in number and are most
abundant in the tropical seas. Unlike Mytitus, the representatives of
Modiolus are nest-builders and burrow or spin a woven structure from
stones and fragments of shells.

A. Latitude of adult shell exceeding 20 mm.
1. Shell obtusely angulated at the posterior dorsal extremity.
Modiolus burlingtonensis
2. Shell smoothly rounded at the posterior dorsal extremity.
Modiolus sedesclarus
B. Latitude of adult shell not exceeding 20 mm............. Modiolus trigona

Etymology: Modiolus, small drinking vase.
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MoDIOLUS BURLINGTONENSIS Whitfield

Modiolus burlingtonensis Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix,
p. 65, pl. xvii, figs. 8§, 9.

Modiolus burlingtonensis Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 12.

Modiolus burlingtonensis Weller, 1907, Geol. Survey of New Jersey, Pal.,

vol. iv, p. 505, pl. lv, figs. 18, 19.

Description.— Shell of moderately large size, very ventricose, and with
subparallel dorsal and ventral margins, large prominent umbones and
incurved heaks situated near the anterior end but mot terminal, the
anterior margin perceptibly extending beyond them and rounded.
Umbonal ridge prominent and subangular, especially near the beaks, and
becoming broader and more rounded posteriorly; surface of the valves
sfrongly coustricted and sinuate in {ront of the ridge and the anterior
surface again inflated; cardinal slope comparatively broad and slightly
coneave toward the postero-cardinal border. Hinge line straight and
three-fifths as long as the shell, and rather strongly impressed in the
internal cast ; postero-cardinal margin rounding rapidly forward from the
more narrowly rounded posterior extremity. Surface of the cast, the only
condition under which it is known, apparently smooth or marked only hy
irregular concentric lines of growtl, some of which produce undulatious
of considerable strength on the casts. On one individual there appear
on the posterior cardinal slope very faint indications of rather coarse
radiating lines, but too faint to warrant the statement that such markings
really existed on the shell.”—Whitfield, 1885.

Type Locality.—Burlington County, New Jersey.

The species is much the largest of any of the Matawan Modioli, and is
represented in Maryland by only a eouple of imperfect casts.

Occurrence.—MaTawaN Foramariox. Camp U & I, opposite Post 192,
Chesapeake and Delaware Canal, Delaware.

Collection.—Maryland Geological Survey, Philadelphia Academy of
Natural Scicnees.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
New Jersey.
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MoDIOLUS TRIGONUS n. Sp.
Plate XXXVI, Fig. 3

Description.—Shell thin, naereous, equivalve, strongly inequilateral,
transversely elongate, suggesting a right triangle in outline, the anterior
margin eonstituting the shorter leg, the base line the longer, and the
posterior keel the hypothenuse ; umbones prominent, acute, prosogyrate,
subterminal in position ; anterior margin squarely truneate in front of the
umbones ; posterior dorsal and lateral margins gently rounded, merging
into one another; base line horizontal ; posterior keel obtuse, persistent
from the umbones to the posterior ventral margin ; area behind it approxi-
mately half as great as that in front of it; external surface smooth and
lustrous, exeepting for feeble ineremental striations.

Dimensions.—Altitude 8.5 mm., latitude 14.5 mm., maximum diam-
eter 9 mm.

The speeies is deseribed from a east of a eomplete individual, to one
side of whieh the shell substanee still adheres. The angular outline is
peculiarly eharaeteristie and nothing approaching it has been observed
elsewhere.

Occurrence—MoNMoUTH ForMATION. DBrooks estate near Seat Pleas-
ant, Prinee George’s County.

Collection.—Maryland Geologieal Survey.

MoDIOLUS SEDESCLARUS 1. sp.
Plate XXXVI, Figs. 1, 2
Description.—Shell naereous in texture, exeeedingly thin and fragile,
transversely elongate, slightly wider posteriorly; umbones inflated,
prosogyrate, almost but not quite terminal in position; anterior end
obseurely truneate; dorsal margin slightly more elevated posteriorly;
posterior extremity obliquely rounded, the dorsal margin merging
smoothly into the lateral; ventral margin straight, not eonstrieted
medially ; umbonal ridge very prominent but evenly rounded, beeoming

broader and lower toward the posterior ventral margin; external surfaece
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smooth, excepting for the sharply laminar incremental ridges developed
ncar the dorsal and anterior margins and the prominent growth lines near
the ventral margins; characters of interior not known.

Dimensions.—Altitude 10 mm., latitude 22 mm., maximum diameter
7 mm.

This species is smaller than M. burlingtonensis Whitfield, not con-
stricted along the medial ventral margin, and more smoothly rounded
behind.

Occurrence~MoxnmouTin FormaTioN. Brightseat, Prince George’s
County.

Collection.—Maryland Geological Survey.

Genus LITHOPHAGA Bolten
[Museum Boltenianum, 1788, p. 156]

Type.—Mytilus lithophagus Linné.

Shell thin, nacreous, equivalve, strongly inequilateral, transversely elon-
gated, more or less cylindrical in outline ; umbones strongly anterior, hut
not terminal ; auterior extremity rounded ; posterior extremity rostrate or
cuneiform ; external surface smooth or feebly sculptured concentrically;
ligament submarginal ; hinge edentﬂlous; muscle impressions unequal,
indistinet.

The genus has been reported fromn strata as far back as the Carbonifer-
ous. The recent species number less than fifty, and are confined to the
tropical and subtropical waters.

The young are attached by a byssus, but in the later stages usually
perforate coral colonies, the shells of larger bivalves or even the solid rock.
Two of the five subgenera into which the group has been divided are
encrusted with a dense calcareous covering in the adult stages. The
cavities which they excavate are characteristically flask-shaped in outline.
The perforations in the columns of the temple of Serapis which served

Liyell for his classic illustration of changes in the level of the sea werc
made by Lithophage.

Etymology: A\ifos, stone; gavyeir, to eat.
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A. Shell encrusted wlth concentrically laminated calcareous covering.
Lithophaga ripleyana
B. Shell not encrusted.
1. Latitude of adult shell not exceeding 18 mm.
a. Outline subcylindrical.
i. Shell occurring in hard substances especially in the tests

of larger bivalves............. Lithophaga conchafodentis
ii. Shell occurring free or in clay tubes...... Lithophaga julie
b. Outline transversely ovate.................... Lithophaga lingua

9. Latitude of adult shell exceeding 18 mm.; outline subcyllndrical.
Lithophaga twitchelli

TLATHOPIAGA RIPLEYANA Gabb
Plate NXXVI, Figs. 4-6
Lithophage ripleyanus Gabb, 1862, Proc. Acad. Nat. Sci., Phlla. for 1861, p.
326.
Lithophaga ripleyanus Meek, 1864, Check List Inv. Fossils, N. A., Cret. and
Jur,, p. 10.

Lithophaga ripleyana Gabb, 1876, Proc. Acad. Nat. Scl, Phila., p. 311.

Lithodomus ripleyana Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, D. 67,

pl. xvii, figs. 4, 5 (ex parte).

Lithophagae ripleyana Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 13.

Lithophaga ripleyana Weller, 1907, Geol. Survey of New Jersey, Pal., vol.

iv, p. 512, pl. 1vl, figs. 9-12 (ex parte).

Description.—* Tube subcylindrical, nearly straight, gradually taper-
ing, broadest on the dorsal surfacc; opposite face narrow, rounded;
extremity abrupt, rounded and faintly subtrilobate. Shell subquadrate.
Beaks terminal, and projecting beyond the buccal end of the shell, very
much incurved, so as to appear somewhat spiral. Umbones broad, slightly
flattened in the middle. Cardinal margin straight anteriorly, depressed
posteriorly, merging into the anal border, which is subtruncate and most
prominent above. Basal edge broadly emarginate. Surfacc marked by
numerous, irregular, concentric lines.”—Gabb, 1860.

Type Locality—Big Timber Creek, between Gloucester and Red Bank,
New Jersey.

Form gregarious, rudely cylindrical, constricted mesially; protective
covering built up of thin, concentric layers of calcite, usually conforming
rather closely to the outline of the shell ; shell itself very thin, nacrcous in
texture; umbones terminal, prosogyrate, well rounded at their tips;
anterior portion inflated, truncate; shell, in the majority of the indi-
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viduals, feebly depressed in front of the obscure carina which extends
from the umbones toward the posterior ventral margin, the depression
heing reflected in the slight concavity of the base; posterior end strongly
and symmetrically arcuate; dorsal margin approximately horizontal;

external surface smooth excepting for the incremental sculpture which is

rather conspicuous, particularly in the postcrior portion of the shell;
charaeters of interior not known.

The species frequently occurs in clusters, the individuals being attached
at the posterior extremity. The degree of medial constriction is not
eonstant.

L. ripleyana Gabb is relatively more elongated transversely than L.
affinis Gabb, a co-existent species over much of the area of its oecurrenee,
and is much less inflated.

Occurrence~MATAWAN ForMATION. Opposite Post 239, Post 236,
Camp Fox, Chesapeake and Delaware Canal, Delaware. Moxyouvru For-
MATION. Bohemia Mills, Cecil County; Brightseat, Brooks estate ncar
Seat Pleasant, Friendly, Prince George’s County, Maryland.

Collections—Maryland Geological Survey, Philadelphia Aecademy of
Natural Seiences, New Jersey Geological Survey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Merchantville elay marl,
Wenonah sand, New Jersey. Monmouth Formation. Navesink marl, New
Jersey. Ripley Formation. Exogyra costata zone, Union County, Mis-
sissippi.

LITHOPHAGA CONCHAFODENTIS n. sp.
Plate XXXVI, Figs. 7-9

Description.—Shell nacrecous in texture, moderately large for the genus,
subcylindrical to rcctangular in outline, exceedingly thin and fragile;
umbones nearly terminal, small, full but angular, flattened upon their
summits, aeute, prosogyrate ; posterior area eut off by a carina which per-
sists from the umbones to the posterior basal margin, acute ncar the
umbones, but evancscing toward the base; anterior end very short and
obscurely truncate; posterior end much produced, strongly rounded at its
extremity; the dorsal and ventral margins rudely parallel, the dorsal

41
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slightly convex, the ventral broadly and feebly constricted ; external sur-
face smooth excepting for a rather vigorous incremental sculpture; liga-
ment submarginal, opisthodetic; hinge edentulous; adductor scars and
pallial characters obscure.

Dimensions—Altitude 5 + mm., latitude 13 = mm., semi-diameter
3.5 = mm.

The remains of this small borer are found in the tests of Exogyra and
Pycnodonte. It differs from L. ripleyana, which it most strongly
resembles, not only in its habitat but also in the less inflated valves and
less produced posterior extremity.

Occurrence—Moxmoutsn FormaTION. Brightseat, Prince George’s
County.

Collection.—Maryland Geological Survey.

Lrrmroriraca guriz (Lea)
Plate XXXVI, Figs. 10, 11

Modiola Julic Lea, 1862, Proc. Acad. Nat. Sci., Phila. for 1861, p. 149.

Modiolus Julic Meek, 1864, Check List. Inv. Fossils N. A., Cret. and Jur.,
p. 11.

Perna Julie Conrad, 1868, Cook’s Geol. of New Jersey, p. 726.

Modiola Julia Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p. 64, pl. xvii,
fig. 6 (not fig. 7).

Modiolus Julia Johnson, 1905, Proc. Acad. Nat. Seci., Phila., p. 12,

Modiolus Julic Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv, p. 506
(ex parte, description and figures excluded).

Description.—“Testa transverse striata, subrhomboidea, subinflata,
postice oblique truncata, infernc emarginata ; valvulis fragillissiinis ; nati-
bus prominulis, fere terminalibus. Length .23, breadth .36 of an inch.”
—Lea, 1862.

Type Locality.—Haddonfield, New Jersey.

Shell nacreous, excedingly thin and friable; transversely ovate in out-
line, compressed ; umbones placed within the anterior seventh of the shell,
not prominent but evenly rounded, proximate, incurved and slightly
prosogyrate ; anterior end of shell feebly expanding in front of the beaks;

posterior dorsal margin approximately horizontal ; posterior lateral mar-
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gin quite strongly rounded, obliquely produced at the base; ventral mar-
gin somewhat oblique to the dorsal; posteriorly produeed, in many indi-
viduals feebly and broadly contracted medially ; basal eonstriction due to
the broad and very shallow depression of the valves in front of the obtuse
posterior carina which is initiated at the umbones and most prominent at
its origin, beeoming feebler and finally evaneseing about half-way to the
posterior ventral margin; external surface seulptured with sharp, rather
distant and irregularly spaeed ineremental lirations which tend to become
obsolete upon the medial portion of the shell; characters of interior of
shell not known.

Casts of this small form are not rare in the Upper Cretaceous of Mary-
land, although the shell is so thin and so flaky that it has not been found
possible to secure any fragments large enough to give the hinge dentition,
vet the exceedingly thin and very highly nacreous shell and its general
ontline suggest Lithophaga rather than Modiolus. The form is much
more eompressed than L. ripleyana Gabb, the umbones more flattened and
the posterior carina more angular. Furthermore there is no evidence
that a ealcareous encrustation was ever developed as in the Ripley speeies,
but rather that it buried itself in the soft muds near the shore.

Whitfield’s restoration of Gabb’s type is probably inaccurate as the
material is mueh erushed and the original outline obseure.

Occurrcnce.—MoxNatouTit FornarioN. DBrightseat, Brooks estate near
Secat Pleasant, Prince George’s County.

Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
and Woodbury clay, New Jersey.

LITHOPIIAGA LINGUA n. Sp.
Plate XXXVI, Fig. 14
Description—Shell small, compressed, not very thin, transversely and

somewhat obliquely ovate in outline; umbones anterior, almost but not
quite terminal, well rounded, but not conspicuously inflated, proximate,
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incurved, prosogyrate; valves flattening in all directions away from the
umbones ; anterior end very short, rounded ; posterior end obliquely pro-
duced along the obscurely elevated diagonal from the umbones to the pos-
terior ventral margin; posterior dorsal and lateral areas relatively very
wide, their margins forming a somewhat asymmetrical are connecting the
umbones and the base; ventral margin slightly oblique with a feeble sug-
gestion of a mesial constriction; faint coneentric sculpture probably
developed on external surface ; characters of hinge and interior not known.

Dimensions—Maximum altitude 5 mm., maximum latitude 8 mm.,
maximum diameter 3.5 mm.

This small but apparently adult Lithophaga is scparated from the co-
existent members of the same genus not only by its slight dimensions but
even more readily by the very short anterior end and expanded posterior
end. In no other species is the area behind the diagonal relatively so
wide or g0 flaring. The peculiar alate aspect thus produced is not repeated
in any of the co-existent speeics. The form is deseribed from a cast of
double valves. The type is not unique, but the species has not been
observed from any but the type locality.

Occurrence—MonMouTit FormartoN. Brightseat, Prince George’s
County.

Collection.—Maryland Geological Survey.

LITHOPHAGA TWITCHELLI n. sp.
Plate XXXVI, Figs. 12, 13

Description.—Shell nacreous, apparently rather thick, large for the
genus, subcylindrical in outline ; umbones inflated, incurved, prosogyrate,
proximate, placed within the anterior tenth; shell inflated along the
diagonal from the umbones to posterior ventral margin, broadly and
shallowly depressed between this obscure carina and the feebly inflated
anterior end; anterior lateral margin obscurely truneate, posterior
strongly arcuate; dorsal margin very feebly convex; base line somewhat
constricted mecdially; external surface probably smooth; characters of
interior of shell not known.
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Dimensions.—Altitude 11.8 mm., latitude 21.8 mm., diameter of
double valves 11.7 mm.

Lithophaga twitchelli suggests, at first, a giant L. ripleyana Gabb. How-
ever, L. twitchelli is not only a third as large again as Gabb’s speeies, but,
furthermore, the valves are very mueh more inflated, particularly along
the diagonal; the umboues feebler and the medial depression more pro-
nouneed. Then, too, the shell is much heavier, apparently, and there is
no evidenee of the former presence of an encrustation.

Chis speeies is named for its eollector, Dr. Mayville W. Twitehell,
Assistant State Geologist of New Jersey.

The form is deseribed from a east of the double valves of a single indi-
vidual to which a considerable amount of shell substanee still adheres,
although the external surface has been entirely deeortieated.

Occurrence.—MoxatouTH ForymaTioN. Railroad eut west of Seat
Pleasant, Prinee George’s County.

Collection—Maryland Geological Survey.

Genus CRENELLA Brown

[I1l. Coneh. Gr. Brit., 1827, pl. xxxi, figs. 12-14; 2d ed., 1844, p. 75, pl. xxiii, figs.
12-14. Not Crenella Sowerby]

Type.~Mytilus decussatus Laskey.

“ Shell oblong-oval, equilateral, ventricose ; beaks obtuse, slightly turned
to one side; hinge destitute of teeth but with a flattened, horizontal,
slightly erenated plate on one side of the hinge in each valve; right valve
with a triangular, horizontal, projecting, reflexed plate, and the left one
with an oblique plate, both of which are a little erenated externally.”—
Brown, 1844,

“'This interesting little group extends through the Tertiary and, owing
to the little study given to its charaeters, has reeeived many names. The
shell is usually eonvex and ovoid, with more or less ineurved beaks, a
naereous inner layer, thin epidermis which adheres elosely to the shell,
and a fine radial, often crossed by a coneentrie striation. In young shells
the provineulum is exeeptionally well developed, sometimes reealling the

Etymology: Diminutive of crena, notch.




624 SYSTEMATIC PALEONTOLOGY

hinge of Nucula by its strong and projecting denticulations. If the shell
is thin, these become obsolete with growth, but in some species are replaced
by a serics of denticulations directly consequent on the impingement of
the external sculpture on the cardinal margin, thus repeating a sccond
time in the same individual the process by which the provinculum was
originally initiated in its ancestors. At least that is the way in which the
writer interprets the facts. When the shell is thick, or when the external
sculpture is very delicate. no secondary denticulations appear in the adult.
which is then left with a practically unarmed hinge line. The appcarance
of the provinculum is not dependent on the existence of the external
sculpture, but the secondary denticulations are so dependent. The exte-
rior may be almost perfectly smooth and polished with only microscopic
striation; finely radially striate without decussation (like C. serica),
decussate, or with the radial sculpture strong and divaricate. Usually the
sculpture is uniformly distributed over the surface, but occasionally there
will be an area of unstriated scparating two of striated surface, as in
Modiolaria, but without the impressed boundaries of the latter genus.”—
Dall, 1898
This genus ranges from the Cretaceous to the Recent.

A. Adult shell not exceeding 6 mm. in altitude................ Crenella serica
B. Adult shell exceeding 6 mm. in altitude............... Crenella elegantula

CrENELLA sErICA Conrad
Plate XXXV, Figs. 16-18

Crenella (Stalagmium) serica Con,, 1860, Jour. Acad. Nat. Sci.,, Phila., 2d
ser., vol. iv, p. 281, pl. xlvi, fig. 23.
Crenella (Stalagmium) sericea Meek, 1864, Check List Inv. Fossils, N. A,
Cret. and Jur., p. 11.
Crenella serica Weller, 1907, Geol. Survey New Jersey, Pal., vol. iv, p. 510,
pl. lvi, figs. 7, 8.
Description.—‘ Longitudinally oblong-ovate, very ventricose, finely
striated concentrically and with microscopic, closely arranged, radiating
lines; summit very prominent. Locality: Eufaula, Barbour County,

Alabama.”—Conrad, 1860.

! Dall, W. H., Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. iv, p. 802.
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Shell very small and gibbous, between three and four millimeters in
altitude, the interior regularly ovate in outline; umbones inflated,
strongly prosogyrate and ineurved, proximate ; external surface sculptured
with prominent and regularly spaced incrcmentals and resting stages;
radial sculpture microscopically fine, not over-riding the concentric; liga-
ment lodged in a narrow groove running backward from beneath the
apices of the umbones ; inner margins strongly crenulate, the area dircctly
beneath the umbones slightly flattened and broadened and bearing four or
five pscudo-taxodont denticles; a more extended, but less clearly defined,
arca developed in some individuals upon the medial portion of the pos-
terior lateral margin; muscle scars and pallial lines indistinct. Crenella
serica Con. is a very abundant little bivalve in the Monmouth of Prince
George’s County.

Occurrence.—MoNyouTH ForMaTION. Brightseat, Brooks cstate near
Seat Pleasant, Friendly, 1 mile west of Fricndly, Prince George’s County.

Collections.—Maryland Geological Survey, New Jerscy Geological Sur-
vey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Marshalltown clay marl,
New Jerscy. Monmouth Formation. Red Bank sand, New Jerscy.
Peedee Sand. North and South Carolina. Ripley Formation. Ezogyra
costata zone, Georgia ; Eufaula, Alabama. Selma Chalk. Ezogyra costata
zone, Tombighee River, Sumter County, Alabama; east-central Missis-
sippi; Alcorn, Union and Tippah counties, Mississippi. FEztreme top of
zone, Pataula Creek, Georgia ; Lowndes County, Mississippi.

CRENELLA ELEGANTULA Meek and Hayden
Plate XXXVI, Tig. 19

Crenella elegantula Meek and Hayden, 1862, Proc. Acad. Nat. Sci., Phila,,
for 1861, p. 441.

Crenella elegantula Meek, 1864, Check List Inv. Fossils, N. A, Cret. and
Jur,, p. 11.

Crenella elegantula Meek, 1876, Rept. U. S. Geol. Survey, Territories, vol.
ix, p. 75, pl. xxviii, figs. 6a-6¢c.

Crenella elegantula Weller, 1907, Geol. Survey New Jersey, Pal,, vol. iv, p.
811, pl. 1vi, fig. 6.
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Description.—* Shell small, very thin and pearly, obliquely ovato-
cordate, ventricose; postero-basal and basal margins rounded; dorsal
border sloping posteriorly with an arcuate outline, and rounding into the
anal margin behind ; anterior border rounding obliquely backwards into
the base; umbonal region of both valves very gibbous, beaks prominent,
terminal, pointed, distinctly incurved and directed obliquely forward at the
extremities ; hinge margin smooth ; frce border minutely crenulated. Sur-
face (as seen by aid of a magnifier) beautifully ornamented by extremely
fine, regular, closely-arranged, radiating striee, which increase chiefly by
bifurcation, and continue of uniform size on all parts of the shell ; cross-
ing these are numerous, equally fine, but much less distinet, concentric
lines, and occasional stronger marks of growth. Length, measuring
obliquely forward and upward from the base to the beaks, 0.55 in.; diam-
cter, from base to hinge, measuring at right angles to the greatest length,
0.4 inch; convexity, 0.37 inch. This beautiful little shell is very closely
allied to C. sericea of Conrad, but differs in being uniformly morc broadly
ovate in form, and in having less elevated and less distinetly incurved
beaks, while its concentric markings are not near so strongly defined.”—
Mecek and Hayden, 1862,

Type Locality.—Deer Creek, ncar North Branch of the Platte River,
Necbraska.

The specics is recognized in Maryland from casts only. It is more than
double the size of C. serica Conrad, relatively broader, and less inflated
and less prominently sculptured concentrically.

Occurrence.—MoxnouTit FormaTioN. Brightseat, Prince George’s
County.

Collections—Maryland Geological Survey, New Jersey Geological Sur-
vey, U. S. National Muscum.

Outstde Distribution.—Monmouth Formation. 'linton beds, New
Jersey. Ripley Formation. Exogyra costata zone, ? Owl Creek, Tippah

County, Mississippi. Fox Hills Sandstonc. Western Interior.
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Family DREISSENIIDAE
Genus DREISSENA Van Beneden
[Ann. Sci. Nat., ser. 2, vol. iii, 1835, p. 193, pl, viii]

Type—Mylilus polymorphus Pallas. '

Equivalve, inequilateral, slightly gaping as a rule, mytiliform in out-
line ; umbones acute, terminal, bent a little forward ; anterior area differ-
entiated by a more or less obtusely angulated keel which runs from the
umbones to the anterior ventral margin ; external surface smooth or incre-
mentally seulptured ; ligament internal or submarginal, lodged in a shal-
low groove, whieh extends more than a third of the way down to the base;
angle between the umbones bridged by a transverse septum upon which
the anterior and pedal adduetors are mounted and from whieh, in the right
valve, a small dentiform process sometimes projects; posterior adductor
scar moderately large, well down towards the base; pallial line rather
obscure, entire.

Dreissena is very like Mylilus in general aspeet, so much so, indeed, that
there is probably a considerable amount of eonfusion between the two
genera in the earlier described species. Many authorities maintain that
the genus is not initiated until the Early Tertiary. Henry Woods," how-
ever, has reported a speeies, Dreissensia lanceolate {Sowerby) Woods from
the Cretaccous of England, and has so adequately figured it that there
ean be no doubt about the correetness of his determination.

The shell differs most eonspicuously from that of Myfilus in the devel-
opment of the septum in the umbonal angle and the more internal liga-
ment. The animal differs from that of Mytilus in the elosed mantle and
the two distinet siphons. All of the recent species are denizens of fresh or

brackish water.

Etymology: Named in honor of Dreissens, a Belgian physician.
11900, Mon. Cret. Lamellibranchia, England, Paleontographical Soc., Lon-
don, pt. ii, p. 110, pl. xviii, figs. 13-15; pl. xix, figs. 1-11.
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DrEersseNna TippaNa Conrad
Plate XXXVII, Figs. 8-11

Dreissena tippana Conrad, 1858, Jour. Acad. Nat. Sci.,, Phila., vol. iii, p.
328, pl. xxxiv, fig. 14.

Dreissena tippana Meek, 1864, Check List Inv. Fossils, N. A., Cret. and Jur.,
p. 10.

Description.—“ Falcate, with distinet lines of growth; front excavated,
the margin acutely angular; the dorsal and posterior margin form a regu-
lar curve; base rounded ; beaks acute.”—Conrad, 1858.

Type Locality.—Owl Creek, Tippah County, Mississippi.

Shell thick, prismatic, strongly faleate in outline, evenly convex.
acutely keeled from the nmbones to the ventral margin, the earinal angle
usually more than 90° and giving to the front view of the double valves a
canoe-shaped outline; outline of posterior margin evenly rounded from
beaks to base; external surface smooth cxcept for incremental striations
and, toward the ventral margin, rather pronouneecd resting stages; liga-
ment groove rather shallow and elongated, hinge edentulous; umbonal
septum narrow but quite high ; character of muscle impressions and pallial
sinus not preserved ; inner margins simple.

In Maryland the species is represented chiefly in the form of casts, most
frequently of the double valves, to which portions of the brown, prismatic
shell substance still adhere, although at some localities perfeet specimens
have been collected. The form differs quite widely in relative proportions,
but it does not seem wise to regard these mutations as of more than indi-
vidual import.

Occurrence.—MAaTawAN FormaTioN. Ulmstead Point, Anne Arundel
County. MoxmourH FormarioN. ? Ifredericktown, Ceeil County;
Brightseat, Brooks estate near Seat Pleasant, 1 mile west of Friendly,
Prince George’s County.

Collections—Maryland Geological Survey, U. S. Nattonal Museum.

Outside Distribution—Ripley Formation. Exogyra costata zonc,
Georgia; Eufaula, Alabama; Union and Tippah Counties, Mississippi.
Extreme lop of zone, Pataula. Creek, Georgia ; Chattahoochee River, Ala-

bama.
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order ANOMALODESMACEA

Superfamily ANATINACEA

Family PHOLADOMYIDAE
Genus PHOLADOMYA Sowerby
[Genera Recent and Fossil Shells, 1825, pp. 235, 236, pl. xxxvii]

T'ype.—Pholadomya candida Sowerby.

“The following gencric character being drawn up prineipally from the
recent speeimen, several partieulars will be mentioned in it whieh cannot
be observed in the fossils ; there is not, however, the smallest doubt as to
their generie identity. Slell very thiu, rather hyaline, transverse, ventri-
cose ; inside pearly; posterior side short, sometimes very short, rounded ;
anterior side more or less elongated, gaping; upper edge also gaping a
little ; hinge with a small rather elongated, triangular pit, and a marginal
lamina in each valve, to the outer part of which is attached the rather
short external ligament. Muscular impressions two ; these, as well as the
muscular impression of the mantle, in which therc is a large sinus, are
indistinet. This shell is the only instance we have ever seen in which the
umbones are so approximated as to be worn {hrough by the natural action
of the animal in opening and closing its valves.”—Sowerby, 1825.

Equivalved or subequivalved, inequilateral, transversely elongated or
subtrigonal, gaping posteriorly and sometimes anteriorly as well ; umbones
inflated, anterior; external sculpture radial, often more or less nodose;
ligament short, external, opisthodetic ; cardinal margin often refleeted to

form a false area behind the umbones ; hinge edentulous excepting a single

subumbonal tubercle and pit in each valve; muscle impressions obscure,
two in number; pallial sinus profound.

The genus was initiated early in the lower Lias, and though it culmi-
nated later in the Jurassic, the decline was not marked until the close of
the Mesozoic. The Tertiary representation, however, was very meager
and less than half a dozen speeies have persisted to the present day. As in
so many of the ancient types, the few survivors have retreated to unfavor-

Etymology: A name suggested by ‘1its resemblance to shells of two Lin-
nean genera, the Pholedes and Mya.”
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able regions where the struggle for existenee is less keen and they do not
have to compete with more virile groups. The few reeent forms, including
the generie type, P. candida Sowerby, inhabit the ocean depths, some of
them below the one thousand fathoms line. A single species has been
recorded off the Japan eoast, one from off the Afriea coast and the rest
from the Antillean region.

A. Outline subeylindrical; umbones broad, rounded, not conspicuously

IIRITN B OOt n O R 5 & iAol o o e ) | =) Pholadomya occidcentalis
B. Outline ovate-trlgonal umbones relatively narrow, subangulated, con-
spicuously highe. ... . o ok 4 Lo o s chohene sreara oael o) Pholadomya conradi

PHoLADOMYA OCCIDENTALIS Morton
Plate XXXVII, Figs. 1-3

Pholadomya occidentalis Morton, 1833, Am. Jour. Sei., 1st ser., vol. xxiii,
p. 292, pl. viii, fig. 3.

Pholadomya occidentalis Morton, 1834, Syn. Org. Rem. Cret. Group, U. S,
p. 68, pl. viii, fig. 3.

Pholadomya occidentalis Meek, 1864, Check List Inv. Fossils, N. A., Cret.
and Jur., p. 14 (ex parte).

Pholadomya occidentalis Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Pholadomya occidentalis Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix,
p. 175, pl. xxiv, figs. 1-3.

Pholadomya occidentalis Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 13.

Pholadomya occidentalis Weller, 1907, Geol. Survey of New Jersey, Pal.,
vol. iv, p. 513, pl. 1vi, figs. 1-3. (Synonymy excluded.)

Description.—* Oblong-angular, ventricose near the beaks; with
twenty-five to thirty narrow, clevated, subtortuous eoste, having broad,
slightly concave intervening spaces. ILength 2 inches, breadth 3 inches.
An extremely variable species. T possess five specimens (all more or less
broken), in all of which there is a differenee in the number and relative
position of the ribs.”—NMorton, 1833.

Type Localily.—Chcsapeake and Delaware Canal.

“The dimensions of an average-sized specimen arc: Length about
70 mm., height 47 mm., thickness 45 mm. Shell subovate or sub-
elliptieal in lateral outline, and eordate from in front. Hinge line
straight, about two-thirds as long as the shell; anterior margin rounding
from the cardinal extremity into the basal margin, or obliquely subtrun-
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cate; basal margin gently eonvex, becoming straighter posteriorly; pos-
terior margin more narrowly rounded than the anterior. Beaks large and
broad, situated from one-fifth to one-fourth the length of the shell from
the anterior extremity, strongly incurved and nearly in contact, moder-
ately elevated above the hinge line. Valves most prominent at about
their mid-heighit in front of the middle of the shell; from this point the
surface curves rather abruptly to the ventral anterior and eardinal mar-
gins, and much more gently to the gaping posterior margin ; the cardinal
niargins baek of the beaks are slightly infleeted to form a rather distinet,
concave cardinal arca of moderate width on each valve. Surface of each
valve marked by twenty-five or thirty more or less irregular and wavy,
rounded, radiating coste of moderate strength, much narrower than the
intervening depressions, and eloser together in the middle of the shell
than at either the anterior or posterior portions; in the middle of the shell
every other costa on large individuals has usually been intercalated
between two others at some distance below the beak; the shell is also
marked by more or less irregular, concentric undulations. This speecies
is one of the most characteristic members of the Merchantville clay marl
fauna, where it sometimes occurs in considerable numbers.”—Weller,
1907.

The species is not known from Maryland, but it oecurs in the form of
poorly-preserved casts along the Chesapeake and Delaware Canal in Dela-
ware. It is readily recognizable by the well-rounded gibbous valves and
the irregular elevated radial liree. The more southern and appareutly
later . Conradi described by Conrad under the name of P. occidentalis
has been aecepted as a synonym by the later workers, although the two
shells are obviously distinet. The northern form runs larger than the
southern, is much more nearly eylindrieal and less trigonal in outline, the
umbones are broader, more evenly rounded, set farther back from the ante-
rior extremity and very much less prominent.

Occurrence.—MATAWAN ForMATION. Posts 218 and 105, Briar Point,
Post 156, Chesapeake and Delaware Canal, Delaware.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geologieal Survey.
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Outside Distribution.-—Magothy Formation. Cliffwood clay, New

Jersey. Matawan Formation. Merchantville clay marl, Woodbury clay,
New Jersey.

PHOLADOMYA CONRADI n. sp.
- Blnde XXXVIIL, Pig. 1

Pholadomya occidentalis Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser.,
vol. iv., p. 276.

Pholadomya occidentalis Owen, 1860, 2d Rept. Geol. Recon. Ark., pl. viii,
fig. 9.

Description.— Subovate, very inequilateral, inflated anteriorly; ribs
about twenty-five, irregular, prominent, acute, posteriorly distant, crenu-
lated by rugose concentric stri, on the umbo tuberculato-crenate;
summit very prominent; anterior margin obliquely truncated. Length
3} inches, height 2% inches.”—Conrad, 1860.

Type Locality.—Tippah County, Mississippi.

Shell very thin and nacreous, approximately equivalve, very inequi-
lateral ; umbones rather narrow and compressed, obtusely angulated, rising
high above the dorsal margin, almost at the anterior extremity ; anterior
end broadly and very feebly arcuate; posterior end symmetrically pro-
duced and strongly arcuate; external surface sculptured with twenty-five
or twenty-six sharply elevated radial liree, beaded in the umbonal rcgion
by the intersecting incrementals and minutcly undulated by the growth
sculpture even to the ventral margin.

Pholadomya conradi n. sp. has been confused with P. occidentalis
Morton, so characteristic of the New Jersey and Delaware Matawan. The
later species (. conradi) runs smaller and is less inflated in general out-
line, while the very high, rather narrow, subangulated umbones, rising
from the extreme anterior end of the shell, lend it an aspect that is very
characteristic and quite distinct from the subcylindrical outline of P. occi-
dentalis Morton.

Occurrence.—NMoxMouTH FornmarioN. Brightseat, Prince Gceorge’s
County.

Collections.—Maryland Geological Survey, U. S. National Muscum.
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Outside Distribution.—RipZey' Formation. Exogyra costata zone,
Eufaula, Alabama; Union and Tippah eounties, Mississippi. Eztreme
top of zone, Chattahooehee River, Alabama.

Family ANATINIDAE
Genus PERIPLOMYA Conrad
[Am. Jour. Conch., July, 1870, vol. vi, p. 76]

= Leptomya Conrad, 1867. Not Leptomya A. Adams, 1864.

= Plicomya Stoliezka, November, 1870.

Type—Pcriploma applicata Conrad.

“Elongated, inequivalve, thin, perlaeeous, gaping anteriorly; hinge
with a projeeting spoon-shaped eartilage proeess, narrowing gradually
towards the inferior end, whieh is acutely rounded ; this proeess joins an
oblique callosity whieh extends to the eardinal margin ; an obsolete rib and
fissure run obliquely from the anterior side of the apex. This genus,
whieh is allied to Anatina, differs from it in having a tapering cartilage
process attached to a rib or support whieh joins the hinge margin ante-
riorly; and in having the fissure anterior to the apex, and running
obliquely towards the anterior extremity of the ventral margin. This
genus is known in this eountry only by one speeies, whieh is found in the
Ripley group of the Cretaceous era. Judging from external eharaeters
and outline of the shells, I should suppose that d’Orbigny’s Periploma robi-
naldina, P. necomiensis and P. simplex are speeies of Leptimya, whieh
genus probably beeame extinet with the Cretaceous fauna. The gape of
the anterior is moderate, and valves but slightly reflexed, in whieh respeets
it differs essentially from Anatina.” —Conrad, 1867.

PErirroyMyA ELLIPTICA Gabb

Anatina elliptica Gabb, 1862, Proc. Acad. Nat. Sei., Phila. for 1861, p. 324.
Anatina clliptica Meek, 1864, Check List Inv. Fossils, N, A., Cret. and Jur.,
p. 15.
Etymology: (?) A name suggested by the resemblance of the form to
Periploma and Mya.
*Conrad, 1867, Am. Jour. Conch., vol. iii, p. 15.
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Anatina elliptica Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Periplomya elliptica Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 305.

Periplomya clliptica Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 177,
pl. xxiii, figs. 14, 15.

Periplomya clliptica Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 13.
Periplomya clliptica Weller, 1907, Geol. Survey of New Jersey, Pal,, vol. iv,
p. 522, pl. 1vii, figs. 8-11.

Description.—* Shell subelliptical, equivalve, nearly equilateral; beak
central, pointing posteriorly, very small, umbones small. Cardinal mar-
gin slightly convex. Buccal margin broad, nearly straight and sloping
inwards towards the hasal edge, which is very broadly rounded, becing
nearly straight just opposite the beaks. Anal extremity hardly more than
half as broad as the buccal, and with the hinge line between it and the
beaks, regularly concave. There is a broadly rounded ridge cxtending
from the umboncs towards the anterior basal margin, gradually becoming
obsolete as it approaches the edge. Shell thin, and marked on the surface
by small, irregular concentric ridges. Length 0.9 inch (from beaks to basal
margin), width 1.3 inch.”—Gabb, 1862.

Type Locality—Mullica Hill, New Jersey.

“ Shell small, inequivalve, and very inequilateral, subovate in outline,
largest across the anterior side of the beaks, and strongly constricted just
behind them, the posterior end being narrowed on the hinge line and exca-
vated at this point. Valves somewhat ventricose, the right one less con-
vex than the left, and very decidedly depressed in the central region and
toward the basal line, showing a decided twist or arcuation of the valves as
secn in a basal view. Anterior end broadly rounded, and the posterior
pointedly rounded. Beaks small, appressed, incurved, and apparently
directed backward, as is usual in this group of shells, from the cxpansion
of inflation of the anterior side of the hinge line. Cardinal margin, as
seen on the cast, inflected both in front of and behind the beaks, forming
an apparent lunule and escutcheon on the cast, probably produced mainly
from a thickening of the hinge plate within. Muscular imprints and
pallial line and hinge not observed.”—Whitfield, 1885.

A single imperfect cast has been referred to this species. It shows,
however, the compressed valves, the acute umbones and the constriction
behind the nmbones which characterize the specics.
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Occurrence.—MoNMoUTH ForMATION. Brooks estate near Seat Pleas-
ant, Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Aecademy of
Natural Sciences.

Outside Distribution.—Manasquan Formation. ? New Jersey.

Superfamily ENSIPHONACEA
Family POROMYACIDAE
Genus LIOPISTHA Meek
[Check List Invt. Foss. N. A., Cret. and Jur., 1864, p. 32}

Type—Cardium elegantulum Roemer.

“shell equivalve, inequilateral, transverscly subovate, being usually
narrower, more compressed, and often subrostrate behind, and ventricose
in the central and umbonal regions, nearly always extremely thin;
extremities rounded in outline, the posterior side usually a little gaping;
surface granular, and varying, according to the sections and species, from
radiatcly eostate on the flanks and front of the valves, to strongly undu-
late concentrically, with only a few impressed, radiating lines on the
middle, or rarely nearly smooth, concentrically striate, or furrowed, with
obsolescent radiating striz; dorsal margins generally infleeted so as to
form a sort of false area along its entire length; hinge with two promi-
nent cardinal teeth projecting out at right angles from close up under
the hinge line, beneath the beak of the right valve (the posterior tooth
being larger and eompressed, and the anterior pointed), and one promi-
nent and one rudimentary eardinal tooth under that of the left; lateral
teeth, none; ligament external; fulera short and erect. Pallial line
unknown.

“ Liopistha Meek (typical) —Shell transversely subovate, ornamented,
excepting on the posterior dorsal portions of the valves, by regular, simple,
well-defined, sometimes subcrenate, radiating coste.”—Meek, 1876.

The genus is restricted in its distribution to the Cretaccous.

A. Secondary radial sculpture not developed.............. Liopistha protexta
B. Secondary radial sculpture developed................. Liopistha alternata

Etymology: Aeios, Smooth; §mofer, behind.
17U. 8. Geol. Survey Terr., vol. ix, p. 227.

42
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Liopistaa ProrExTA Conrad
Plate XXXVI, Fig. 15

Cardium protextum Conrad, 1853, Jour. Acad. Nat. Sci., Phila., 2d ser., vol.
ii, p. 275, pl. xxiv, fig. 12.

Fragilia proterta Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser., vol.
iv, p. 275. i

Papyridea (Liopistha) protexta Meek, 1864, Check List Inv. Fossils, N. A.,
Cret, and Jur., p. 12.

Liopistha proterta Conrad, 1868, Cook’s Geol. of New Jersey, p. 726.

Liopistha proterta Meek, 1876, Rept. U. S. Geol. Survey, Territories, vol.
ix, p. 227; text figs. 20-24.

Liopistha protexta Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 140,
pl. xx, figs. 1-3.

Liopistha inflata Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 142,
pl. xx, figs. 4, 5.

Liopistha protexta Johnson, 1905, Proc. Acad. Nat. Seci., Phila., p. 13.

Liopistha protexta Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 526, pl. lviii, figs. 4-6.

Description.— Suboval or subtriangular, inequilateral, ventrieose;
ribs about twenty-eight in number, narrow, rounded, obsolete on the
posterior submargin; posterior extremity obliquely truneated; beaks
prominent ; basal margin rounded; umbonal slope undefined ; posterior
end gaping. (A east.) ”—Conrad, 1853.

Type Locality—DBurlington County, New Jersey.

Shell of moderate size and rather heavy for the genus, gaping pos-
teriorly, transversely ovate-trigonal in outline, evenly inflated, the maxi-
mum diameter falling near the medial portion of the shell; umbones
evenly rounded, the apices proximate, ineurved and feebly opisthogyrate,
set a little in front of the median vertieal and well up above the dorsal
margins; anterior and posterior dorsal slopes very gentle, the posterior
a little more produced and not quite so low as the anterior; anterior end
well rounded, posterior end obseurely truneate; base line strongly and
symmetrieally areuate; external surfaee seulptured with twenty-six to
thirty-five angular radials, approximately uniform in size and spaeing
over the medial portion of the shell, separated by slightly wider eoneave
interspaees ; radials diminishing in prominenee anteriorly hut persistent

almost to the margin, evaneseing mueh more abruptly posteriorly, leav-
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ing the posterior sixth of the shell smooth; ineremental sculpture over-
running the radials and minutely nodulating them in the umbonal
region, imbrieating them away from the umbones ; charaeters of interior
not know.

Liopistha protexta Conrad is abundant and widespread in the Upper
Cretaceous of the East Coast and Gulf. For that reason and because its
stratigraphic distribution is apparently restrieted it has been used by
Stephenson * as the guide fossil for the so-called Liopistha protexta sub-
zone which he has traced through Georgia, Alabama and Mississippi.

Occurrerce.—MoNMouTH FormaTION. Bohemia Mills, Ceeil County;
Millersville, Anne Arundel County; Brightseat, Brooks estate near Seat
Pleasant, railroad cut 1 mile west of Seat Pleasant, 2 miles south of Oxon
Hill, Prince George’s County, Maryland. Raxcocas FormaTioN.
Noxontown Pond, Delaware.

Collections—Maryland Geologieal Survey, Philadelphia Academy of
Natural Scienees, New Jersey Geological Survey, U. S. National Museum.

Outside Distribution—Matawan Formation. ? Wenonah sand, New
Jersey. Monmouth Formation. Navesink marl, Red Bank sand and
Tinton beds, New Jersey. I’eedee Formation. North and South Caro-
lina. Ripley Formation. Ewxogyra costata zone, Eufaula, Alabama;
Chickasaw, Lee, Pontotoe, Union, Tippah and Aleorn eounties, Mississippi.
Eztremc top of zone, Pataula Creek, Georgia ; Chattahooehee River, Ala-
bama. Selma Formation. Ezogyra costata zone, Wileox County, Ala-
bama ; east-central Mississippi.

LioPISTHA ALTERNATA Weller
Liopistha alternata Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv,
p. 527, pl. lviii, figs. 7-9.
Description.—* The dimensions of an average left valve are: Tength
22 mm., height 15.5 mm., econvexity 7 mm. Shell, exclusive of the pro-
jecting heaks, subelliptieal in outline. Beaks central, or in some speei-

mens apparently a little back of the center, their apices pointed, elevated

1 Prof. Paper, U. S. Geol. Survey, No. 81.
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above the hinge line, strongly incurved and nearly or quite in contaet.
Antero-cardinal slope slightly concave or nearly straight ; anterior margin
rather sharply rounded ; basal margin broadly and regularly convex ; pos-
terior margin rather sharply rounded above to the posterior extremity of
the hinge line ; post-cardinal slope more concave than the anterior. Valves
ventrieose or inflated in the umbonal region, the surface curving abruptly
to the eardinal margin, convex to the anterior and ventral margins, more
or less eompressed to the postero-cardinal extremity; slightly gaping pos-
teriorly. Surface marked with forty or more angular, radiating costx in
adult shells, the alternate ones being eonspicuously larger. The smaller
coste are intercalated between the larger ones and do not reach the beak,
so that in very young shells the alternation of eoste does not exist; upon
the posterior, more or less compressed portion of the valves the eoste are
nearly or quite obsolete. Distinet impressions of the external surfaee of
the shells show them to be marked by fine, indistinct lines of growth;
they also show each costa, both the larger ones and the smaller ones, to be
surmotuinted by a row of fine tubercles or short spines, whose distance
apart is less than the spaces between the coste; the radiating lines of
tubereles are also present upon the posterior non-costate portion of the
shell. This species ean be easily distinguished from L. proteata by the
alternating eoste and the more central position of the beaks. These two
species have never been observed associated in the same fauna, L. aliernata
being characteristic of the Merchantville, while L. protexta is espeeially
characteristic of the Navesink.”—Wecller, 1907.

The oceurrenee in Maryland is restricted to a single broken valve, but
it is sufficient to show the diagnostie development of a sceondary radial
lineation.

Occurrence.—Marawax FonryarioN. Summit Bridge, Chesapeake
and Declaware Canal, Delaware.

Collections—Maryland Geological Survey, New Jersey Geologieal Sur-
vey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Merchantville elay marl,
New Jersey. Eutaw Formation (Tombigbee sand member). Ezogyra

ponderosa zone, Mortoniceras subzone, Georgia: Perry County. Alabaina.




MARYLAND GEOLOGICAL SURVEY 639

Family CUSPIDARIDAE
Genus CUSPIDARIA Nardo
[Ann. Sci.,, Lombardo Veneto, vol. x, 1840, p. 49]

Type.—Tellina cuspidata Olivi.

Shell minutely pyriform in outline, feebly inequivalve, strongly inequi-
lateral, the anterior portion of the shell inflated, the posterior abruptly
constricted and compressed ; squarely truncate, gaping.

“The shells of Cuspidaria possess an internal ligament, received in
each valve in a more or less differentiated groove or fossette, which may
project from the umbonal angle of the hinge margin, or be more or less
adherent to the anterior or posterior slope of this angle. They may have
onc anterior and one posterior cardinal and lateral tooth in valve, any
one of which (or all in the genus ? Myonera) may be entirely absent.
Beside the teeth the hinge is reinforced in many cases by a buttress
extending in a direction vertical to the valve from the hidden surface of
the hinge margin, posterior to the umbonal angle. This butiress may
consist of the vertical plate above mentioncd and a thickened rib curving
round in front of the posterior muscular scar, and then directed poste-
riorly, becoming almost immediately obsolete. Or the posterior muscular
insertion may be elongate and narrow, and the buttress take the form of a
“clavicle” or myophore, elongated, parallel with the posterior hinge
margin and separating the two posterior muscular scars. Thc muscles are
not always inserted upon the buttress, but may be above and in front of
it. Its purpose would seem to be that of strengthening the valve, almost
always thin and fragile, against sudden contractions of the muscles, and
to support the cardinal border, and especially the strong posterior lateral
tooth found in many species. When this tooth is found in a species which
has no posterior lateral in the other valve, the valve which has a tooth shows
the buttress stronger than the other, indicating its function as a support
for the tooth ; but when elongated and clavicular there is little difference
between the buttresses of opposite valves, indicating that in such cases
the function is the strengthening of the valve itself. The presence of

the buttress is, in my opinion, important only in a minor degree, except

Etymology: Cuspis, cuspidis; a lance, a point.
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when it takes the clavicular form, as, in different species of the same group,
and even in individuals of the same species, its size and prominence vary
very greatly. Adriatic speeimens of the typical species, C. cuspidata,
show a strong buttress; British specimens of the same species often show
it faiutly or not at all, while otherwise well developed. The names
Naera, Rlinomya, Aulacophora, Spathophora, and Trophidophora, among
those which have been applied to members of this group, by Gray, Adams,
and Jeffreys, are all preoccupied in zoological nomenclature, some of them
several times over.

“The characters of radiating and coucentric sculpture in this group
have no more than a specific value; there are few species wlhere they are
not more or less combined in the external ornamentation. The surface
may be polished, smooth, wrinkled, sulcate, or granulous. The anterior
muscular scar is double or single, the posterior scar double, in all the
speeimens I have seen where the scars could be made out.”—Dall, 1886.'

The genus was 1nitiated in the Mesozoic and persists in the recent seas
as one of the characteristic deep water forms. One species, C. lucifuga
Fischer, has been reported from over 23500 fathoms.

A. Latitude of adult shell not exceeding 8 mm.; anterior portion of shell
not evenly inflated, tending to flatten toward the anterior lateral and
b0 U (500128 DT e S Sl SR Cuspidaria ampulla
B. Latitude of adult shell exceeding 8 mm.; anterior portion of shell
evenly inflated, not flattened toward the anterlor lateral and ventral
NVERGITIE! « o r0s Sqoml e ele sge o smovs o v it o Lo o ooy 5) o e T Cuspidaria cucurbita

CUSPIDARIA AMPULLA D. sp.
Plate XXXVII, Figs. 6, 7
Description.—Shell small, even for the genus, thin, approximately
equivalve, strongly inequilateral, highly inflated in the umbonal region
and the medial portion of the disk, flattening a little toward the anterior
and ventral margins of the shell and abruptly compressed posteriorly;
umbones inflated even to their apices, proximate, incurved, feebly opistho-
gyrate, rising well above the dorsal margin, a little in front of the median
horizontal ; anterior dorsal margin steeply descending; posterior dorsal

* Bull. Mus. Comp. Zool., Harvard Coll., 1886, p. 292.
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margin feebly excavated ; anterior lateral margin rounding obliquely into
the base; posterior very short and squarely truncate; base line smoothly
convex in the anterior and medial portion, rapidly ascending and very
feebly concave behind the median vertical ; external sculpture very feeble,
little more, indeed, than irregular incremental striations; character of
hinge and interior not known.

Dimensions.—Altitude 4.75 mm., latitude 6.75 mm., diameter, 4 mm.

It is separated from Cuspidaria cucurbita n. sp. by its smaller size and
less produced and less evenly inflated anterior end. The type is unique.

Occurrence—MoNmouTH FormaTION. Brightseat, Prince George’s
County.

Collection.—Maryland Geological Survey.

CUSPIDARIA CUCURBITA 1. sp.
Plate XXXVII, Figs. 4, 5

Description.—Shell of moderate size for the genus, oblique, minutely
gourd-shaped ; subequivalved, the right valve a little the more inflated;
umbones gibbous, incurved, the apices proximate and opisthogyrate, placed
a little behind the median horizontal; anterior dorsal margin gently
sloping; lateral margin obscurely truncate; posterior portion of shell
abruptly contracted and compressed behind the umbones; posterior dorsal
margin fechly excavated, the short lateral margin squarely truncate; base
line arcuate in the anterior and medial portion, rapidly ascending pos-
teriorly; characters of surface and interior not known.

Dimensions—Altitude ¥ mm., latitude 10.5 mm., maximumn diamecter
of double valves 6 mm. A

The cast of the double valves from which the shell is described suggests
in its outline a miniature drinking gourd, the evenly inflated anterior and
medial portion forming the cup, the abruptly constricted posterior por-
tion the neck. The species is probably a close relative of Cuspidaria ven-
tricosa Meck and ITayden, but it is much more oblique than the latter, and
differs further in that the base line is not excavated at the rostrum. From
Cuspidaria ampulle n. sp. it is separated not only by the larger size but
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by the more produced and much more evenly inflated anterior portion of
the shell.

Occurrence.~~MaTawAN FormaTioN. Three-quarters of a mile sonth-
east of Ulmstead Point, Anne Arundel County.

Collection.—Maryland Geologieal Survey.

order TELEODESMACEA

Superfamily CYPRICARDIACEA
Family PLEUROPHORIDAE
Genus VENIELLA Stoliczka

(Mem. Geol. Survey of India, Cret. Fauna S. India, 1871, vol. iii, p. 189)

= Venilia Morton 1833, Am. Jour. Sei., 1st ser., vol. xxiii, p- 294, Not
Venilia Dupouch 1829, a Lepidopteran genus.

Type.—Venilia conradi Morton.

“ Shell ventricose, inflated, with the beaks outwardly ineurved, more or
less distant, a long narrow ligamental furrow runuing from them pos-
teriorly, situated above strong fulera; hinge with two cardinal and one
posterior lateral tooth in each valve; right valve with the supra-posterior
cardinal tooth, generally bifid anteriorly with a hook-like downward bent
prolongation, infero-anterior cardinal smaller, lamelliform, or more or less
tubercular, separated from the other tooth by a more or less horizontally
extending flexuous groove into which the infero-anterior eardinal tooth
of the left valve fits; the supero-posterior eardinal of this valve is moder-
ately prolonged, single or indistinetly bifid.”—Stoliczka, 1871.

The shell is rude and heavy and, as a rule, subtrapezoidal or quadrate
in outline with a more or less clearly differentiated lunule and escutcheon
and an angulated posterior keel. TIrregular coneentric sculpture is usually
developed, but it is rarely more than a modification of the heavy incre-
mentals. The adductor impressions, partieularly the anterior, are distinet
or even excavated, as is so frequently the ease in the heavy bivalves. The
pallial line is entire.

The Cretaceous apparently marks the initiation and the culmination
of Veniella, although it survived in diminished numbers into the Tertiary.

Etymology: A modification of Morton’s pre-occupied Venilia, the name of
one of the nymphs of Roman mythology.
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VENIELLA CONRADI {Morton) Stoliczka
Plate XXXVIII, Tigs. 2-7

Venilia eonradi Morton, 1833, Am. Jour. Sci., 1st ser., xxiii, p. 294, pl
viii, figs. 1, 2.

Venilia conradi Morton, 1834, Syn. Org. Rem. Cret. Group, U. S., p. 67, plL
viii, figs. 1, 2.

Venilia trigona Gabb, 1862, Proc. Acad. Nat. Sci., Phila., for 1861, p. 324.

Venilia eonradi Meek, 1864, Check List lnv. Fossils, N. A., Cret. and Jur.,
p. 13.

Venilia trigona Meek, 1864, Check List Inv. Fossils, N. A., Cret. and Jur.,
p. 13.

Venilia eonradi Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Goniosoma inflata Conrad, 1869, Am. Jour. Conch., vol. v, p. 44, pl. i, fig. 10.

Venilia elevata Conrad, 1870, Ibidem, vol. vi, p. 74, pl. iii, figs. 7, 7a.

Veniclla conradi Stoliczka, 1871, Mem. Geol. Survey of lndia, Pal., Cret.
Fauna Southern India, vol. iii, p. 190.

Veniella conradi Meek, 1876, Rept. U. S. Geol. Survey, Territories, vol. ix, p.
148, text figures 9-11.

Veniella eonradi Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 144,
pl. xix, figs. 8-10. ;

Veniella trigona Whitfield, 1885, Ibidem, p. 149, pl. xix, figs. 11-14.

Veniella inflata Whitfield, 1885, Ibidem, p. 147, pl. xix, figs. 4, 5.

Veniella elevata Whitfield, 1885, Ibidem, p. 148, pl. xix, figs. 6, 7.

Veniella eonradi Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 13.

Veniella trigona Johnson, 1905, Ibidem.

Veniella elevata Johnson, 1905, Ibidem.

Veniella inflata Johnson, 1905, Ibidem.

Veniella eonradi Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv, p.
534, pl. lviii, figs. 18, 19.

Veniella trigona Weller, 1907, Ibidem, p. 537, pl. lix, figs. 1-3.

Description.— Trigonal, ventricose, concentrically sulcated; beaks
long and incurved ; diameter an inch and a half.”—Morton, 1833.

Type Locality—New Jersey.

Shell thick, heavy, prismatic, rudely cordate or trigonal in outline;
umbones very prominent, inflated to their very apices, which are turned
inward and forward, and placed in the adult forms within the anterior
third; posterior carina strongly defined, persisting from the umbones to
the posterior ventral margin ; lunule very wide, differcntiated by a faiutly
incised line and the evanescence of the heavy concentric sculpture;
escutcheon suggested by an obscure keel running from the umbones to the

extremity of the dorsal margin at a distance a little more than midway
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between the posterior carina and the hinge margin ; escutcheon much more
sharply defined in the young forms than in the adults; anterior portion
of shell smoothly rounded, cven nasute in the young; basc line approxi-
mately horizontal ; posterior dorsal and distal margins merging into onc
another in the adults, the lateral margin squarcly truncate in the young;
external surface broadly corrugated in the umbonal region, the summits
of the obtuse ridges thus formed crowned with sharp laminar plates uni-
form in thickness throughout their extent, although the altitude attained
sometimes approaches a centimeter; lamine often broken away leaving
only a faint scar which is soon eradicated by exposure; the number of
processes thus developed rarcly exceeding five; ventral portion of adult
shell evenly rounded and sculptured only with heavy growth lines and
crowded resting stages; ligament external, opisthodetic, seated upon a
short but rather stout nymph; hinge plate heavy, two cardinals iu the
right valve, the anterior trigonal and placed opposite the lateral, the pos-
terior robust, obliquely elongated and compressed, fcebl'y sulcated
medially; a stout rounded anterior lateral tubercle devcloped on the
ventral side of the hinge plate near the anterior cardinal ; posterior lateral
grooved, profound, the inner surfaces finely striated transversely; two
cardinals present also in the left valve, both of them posteriorly produced,
the anterior stout and feebly sulcated, the posterior laminar and united
with the basal margin ; anterior lateral sharp, trigonal with a deep pocket
behind it for the reception of the corresponding lateral in the right valve;
posterior lateral elcvated, produced; muscle impressions distinct, the
anterior excavated ; pallial line entire.

The young of the species are subquadrate in outline and when fully
armed present a very different aspect from the cordate adults from which
the laminar plates have been broken away and all traces of them obliter-
ated. However, all the changes in outline and sculpture may be observed
in a single individual so that there is no doubt of the absolute identity
of the V. conradi and V. trigona.

Even though there were, Morton’s well-figured type is a {ully adult
form with all the characters of the individual described later by Gabb
under the name of V. #rigona.
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The species is unusnally abundant and well prescrved at Brightseat,
Prince George’s County.

Occurrence—~Macorny FormarioN. ? Good Hope Ilill, District of
Columbia. Marawan FormarioN. Post 157, Chesapeake and Delaware
Canal, Delaware; Ulmstead Point, Anne Arundel County, Maryland.
Mo~xmouTH FormarioN. ? Millersville, Anne Arundel County ; Bolhicmia
Mills, right bank of Bohemia Creek near Scotchman’s Creek, Cecil County ;
east of mouth of Turner’s Crcek, Kent County; Brightscat, railroad cut
west of Seat Pleasant, Brooks estate near Seat Pleasant, 1 mile west of
Friendly, McNeys Corners, Fort Washington, Prince George’s County,
Maryland. :

Collections—Maryland Geological Survey, Philadelphia Academy of

Natural Sciences, New Jersey (Geological Survey, U. S. National Muscum.
Outside Distribution.—Matawan Formation. Merchantville clay marl,

Wenonah sand, New Jersey. Monmouth Formation. Navesink marl,
Red Bank sand and Tinton beds, New Jersey. Black Creek Formation.
North and South Carolina. Eutaw Formation (Tombigbee sand mem-
ber). Ezogyra ponderosa zone, Mortoniceras subzone, Georgia; Prentiss
County, Mississippi. Transition beds, Eutaw to Selma. Exogyra pon-
derosa zone, Morioniceras subzone, Dallas County, Alabama. Ripley For-
mation. Ezogyra ponderosa zone, Barbour County, Alabama. Exitreme
top of zone, Pataula Creck, Georgia. Selma Formation. Ezogyra pon-
derosa zone, Lec County, Mississippi. Ezogyra costata zone, Wilcox
County, Alabama ; east-ecentral Mississippi.

Superfamily ASTARTACEA
Family CRASSATELLITIDAE
Genus CRASSATELLINA Meek
[Hayden, 2d Rept. Geol. Survey, Territories, 1871, p. 300]
Type~Crassatellina oblonga Meek.
“ Shell transversely trapezoidal, equivalve, inequilateral, with free
margins closed and smooth within; hinge with two cardinal teeth, and
one elongated antcrior and one posterior lateral tooth in each valve;

Etymology: Diminutive of Crassatella.
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anterior cardinal tooth of the left valve trigonal, and deeply emarginate
below ; posterior very much compressed, oblique, and somewhat elongated ;
cardinal teeth of right valve diverging, with a triangular pit between for
the reception of the larger triangular tooth of the other valve; anterior
one small, oblique, and connected at its upper end with the posterior
extremity of the anterior lateral ; posterior larger, oblique, longitudinally
furrowed," and perhaps emarginated below, while just behind and above
it there is a narrow oblique slit, or pit, for the reception of the thin
anterior cardinal of the other valve; lateral teeth elongated parallel to the
cardinal margins ; the anterior one of the right valve, and the posterior of
the left, apparently continued so as to connect with the upper ends of the
cardinal teeth ; ligament external ; pallial line simple.

“The typical species of this genus has the general external appearance
of a C'rassatella, from which genus, however, it is clearly removed by its
hinge characters, though evidently belonging to the samc family. Its
muscular impressions are faintly defined, as is also the case with the
pallial line, which latter, however, can be followed so far hack as to leave
little or no doubt that it is really simple. The larger trigonal cardinal
tooth of the left valve is probably sometimes so deeply emarginate as to
give it an A-shape.”—DMeck, 1876."

Meek’s belief in the identity of the two genera has been sustained by
later paleontologists. There is no record of the group from other than
Cretaceous strata.

CRASSATELLINA CAROLINENSIS (Conrad) Meek

Etea carolinensis Conrad, 1875, Kerr’s Geol. of North Carolina, App., p. 6,
pl. i, fig. 14.

Crassatellina carolinensis Meek, 1876, Rept. U. S. Geol. Survey, Territories,
vol. ix, pp. 119, 120.

Etea carolinensis Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 14.

Etea carolinensis Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 541, pl. lix, figs. 4-6.

Description.— Shell suboval, short, equilateral, compressed, with dis-
tinct lines of growth ; posterior end truncated, nearly direct.”’—Conrad,
18%5.

! The furrow of this tooth is too strongly defined in fig. 3d, of plate 2.

*Rept. U. S. Geol. Survey, Territories, vol. ix, pp. 119, 120.
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Type Locality—Snow Hill, North Carolina,

“The dimensions of a shell of average size, preserving both valves, are:
Length 33 mm., height 22.5 mm., thickness 14 mm. Length of the largest
individual observed, 14 mm. Shell very oblique and inequilateral, the
beaks obtuse, slightly ineurved, situated about three-eighths of the entire
length of the shell {rom the anterior extremity. Anterior margin some-
what narrowly rounded and passing into the basal margin ; basal margin
moderately eonvex anteriorly, becoming straight or usually slightly eon-
cave posteriorly; posterior-basal extremity acutely angular; posterior
margin rather short, obliquely truneate ; postero-dorsal margin straight,
except near the beak where it becomes slightly convex, making an angle
of about 136° with the truncate posterior margin. Surface of the shell
marked with a sharply angular or subearinate, usually straight, umbonal
ridge passing from the beak to the postero-basal extremity of the shell;
postero-dorsal slope concave from the umbonal ridge to the eardinal mar-
gin, where the shell is sharply infleeted to form a large and nearly flat
escutcheon ; in front of the umbonal ridge a broad, more or less indefinite
depression passes from the beak to the sinuosity in the posterior portion
of the ventral margin ; in front of the beak the surfaee is infleeted to form
a rather large and broad lunule. Entire surface of the shell eovered with
strong, concentrie lines of growth whieh are more or less irregular in the
strength of their development. Hinge of right valve with a large bifid
eardinal tooth direeted obliquely backwards from beneath the beak, and a
much smaller simple one direeted forward ; between these two teeth is a
deep triangular pit, and behind the posterior one is a much narrower pit;
two large lateral tecth are present, one in front and one behind the beak,
the anterior one is nearer the beak with a broad and deep pit between it
and the hinge line, the posterior one is more elongate and slender, and is
also separated from the hinge line by a deep pit. The hinge of the left
valve has two cardinal teeth, a large bifid one immediately beneath the
beak and a thin, very oblique one behind, with a large, oblique, triangular
pit between the two; there are two strong lateral teeth, one in front and
one behind, the anterior one being nearer the beak and usually stronger
but not so much extended longitudinally as the posterior one. Muscular
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impressions large and strong, of about equal size ; pallial line parallel with
the truncated posterior margin for a short distanee below the posterior
muscular impression, then bending abruptly forward and eontinuing sub-
parallel with the shell margin.”—Weller, 1907.

Crassatellina carolinensis Conrad is represented in Maryland and Dela-
ware by a single imperfeet east. The speeies is apparently one of the most
reliable guide fossils of the Ezogyra ponderosa zone.

Oceurrence.—MaTAWAN ForMaTION. Post 1035, Chesapeake and Dela-
ware Canal, Delaware. '

Collections~—Maryland Geologieal Survey, Philadelphia Academy of
Natural Seienees, New Jersey Geologieal Survey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Marshalltown clay marl,
New Jersey. Black Creek Formation. North and South Carolina.
Peedee Formation. North and South Carolina. FEufaw Formation.
Basal. FEzogyra ponderosa zone, Russell County, Alabama. (Tombigbee
sand member). Mortoniceras subzone, Georgia; Russell County, Ala-
bama; Prentiss County, Mississippi. Ripley Formation. Ewogyra pon-
derosa zone, Barbour County, Alabama. ZExogyra costata zone, Union
County, Mississippi. Exztreme top of zone, Pataula Creek, Georgia. Selma
Formation. Ezogyra costata zone, east-eentral Mississippi.

Genus CRASSATELLITES Kriiger
[Arch. Neuest. Entd. Urwelt, vol. ii, 1828, 466]

T'ype—Crassatella gibbosula Lamarck.

“Shell solid, inequilateral, slightly inequivalve, usually subtrigonal,
the posterior end longer ; valves elosed, the ligament and resilium adjaeent
and internal ; hinge of three cardinals in the right valve, of which the pos-
terior is more or less effaced by the resilimin, and two in the left valve ; the
anterior edge of the right and the posterior edge of the left hinge margin
grooved to reeeive the edge of the opposite valve, which is bevelled to
serve as a lateral lamina ; seulpture chiefly coneentrie and often obsolete
exeept near the umbones.”—Dall, 1903.!

Etymology: Crassus, thick, heavy.
Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. vi, pp. 1466, 1467.
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The genus originated, apparently, in the Cretaceous, culminated in the
Tertiary, and is represented in the Recent faunas by some thirty or forty
species confined, for the most part, to the tropical scas. In the East Coast
and Gulf Focenc, and in the ast Coast Miocene, the genus is one of the
most prolific and conspicuous of any of the bivalves.

A. Outline ovate or ovate-trigonal, not conspicuously produced along the
posterior keel.
1. External surface incrementally sculptured but not more or less
regularly lineated from umbones to base.
a. Shell very heavy, esgecially in the umbonal region; posterior
carina usually prominent............... Crassatellites vadosus
b. Shell not very heavy and uniform in weight; posterior carina
not very prominent................... Crassatellites subplanus
2. External surface more or less regularly lineated from umbones

CONDESEPRT N AL S ol NN o~ Crassatellites linteus
B. Outline alate, conspicuously produced along the posterior keel.
Crassatellites pteropsis

CRASSATELLITES VADOSUS (Morton) Johnson
Plate XXXIX, Figs. 1-4

Crassatella vadosa Morton, 1834, Syn. Org. Rem. Cret. Group, U. S., p. 66,
pl. xiii, fig. 12.

Crassatella ripleyana Conrad, 1858, Jour. Acad. Nat. Sci.,, Phila., 2d ser.,
vol. iii, p. 327, pl. xxxv, fig. 3.

Crassatella vadosa Meek, 1864, Check List Inv. Foss.. N. A., Cret. and Jur.,
D N8

Crassatella vadosa Stoliczka, 1871, Mem. Geol. Survey of India, Pal. Indica,
Cret. Faunas Southern India, vol. iii, p. 295.

Crassatella vadosa Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 310.

Crassatella vadosa Conrad, 1878, Cook’s Geol. of New Jersey, p. 726.

Crassatclla vadosa Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 116,
pl. xvii, figs. 12-15.

Crassatellites vadosus Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 14.

Crassatellites ripleyana Johnson, 1905, Ibidem.

Crassatellites subplanus Weller, 1907, Geol. Survey of New Jersey, Pal., vol.
iv, p. 553 (ex parte), pl. 1xi, figs. 1, 2(?).

Description.— Ovato-triangular, slightly eompressed; with about
thirty distinet, conecntric strize. Length one inch and a quarter; breadth
one inch.”—Morton, 1834.

Type Locality.—Prairie Bluff, Alabama.

Shell of medium size, thick, heavy, rudely trigonal in outline ; anterior
and lateral margins rounded, posterior more or less produced and trun-




650 SYSTEMATIC PALEONTOLOGY

eated, ventral margin approximately horizontal ; umbones orthogyrate or
turned a little forward, proximate, often thickened, flattened upon their
summits, placed back from the anterior margin a distanee of one-third the
total latitude; lunule broadly lentieular, sharply defined, the portion in
the left valve a trifle broader and more feebly striated by the inerementals
than that of the right; escutcheon more sharply defined, broader and a
trifle larger in the right valve than in the left; posterior area outlined by
an obtuse ridge passing from the umbones to the posterior ventral margin ;
external surface seulptured with low, coneentrie ridges elose set but
irregular in arrangement, suggesting an exaggerated incremental sculp-
ture; a few pronouneed resting stages, usually developed toward the ven-
tral margin; radial sculpture manifested only in the sharp denticulations
on the inner margins ; hinge plate very heavy, ligament pit a small seoop-
shaped affair, extending obliquely backward from directly beneath the tips
of the umbones; eardinals two in number in the left valve, three in the
right, the anterior eardinal of the right very thin and laminar, and fused
at the base with the dorsal margin, the middle eardinal heavy, trigonal,
transversely striated; the posterior eardinal laminar largely effaced by
the resilium, originating near the base of the anterior eardinal and diverg-
ing from it at an angle of approximately 60°, eardinals of the left valve
mueh more nearly equal than those of the right, the posterior rather thin,
just under the umibones where it forms the anterior margin of the
ligament pit, but expanding rapidly toward its ventral extremity; left
eardinals striated on their inner faces, separated by a deep trigonal pit
for the reception of the right anterior eardinal ; small suleus near the base
of the left posterior eardinal provided for the laminar posterior eardinal
of the right valve; no traece of true laterals developed but the posterior
dorsal margin of the right valve and the anterior dorsal margin of left valve
bevelled to funetion as laterals and reeeived in grooves in the opposite
valves ; musele iinpressions subequal, placed near the median horizontal,
the anterior more deeply exeavated than the posterior ; anterior pedal sear
very distinet, set under the hinge plate a little dorsal to the anterior
adduetor ; pallial line entire; inner margins finely erenulated from the

ventral extremity of the lunule to the ventral extremity of the escutcheon.
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C. vadosus Morton shows a wide range of variation in age characters.
The young are thin, rather compressed and truncated but not produced

posteriorly ; with increasing age the form beeomes apparently more inflated

because of the umbonal thickening, and obliquely produced posteriorly.
(Plate XXXII, Fig. 3.)

Conrad’s C. ripleyana is doubtless a synonym, which ineludes the larger
and heavier individuals. The young are quite uniform in outline and
sculpture, but after the form has passed the typieal C. vadosus stage there
is a strong tendency for it to become produecd posteriorly and to develop
a tather heavy carina with the concomitant medial depression stage rep-
resented by the C. ripleyana. The species differs constantly from C. sub-
planus in the heavier, less compressed and more inequilateral shell, the
less prominnent keel and the much heavier and more trigonal hinge plate.

Although the species has not been reported from New Jersey it would
be by no means surprising if the numerous easts from the Monmouth,
which have been referred to C. subplanus Conrad, would find their true
affinities with C. vadosus Morton, which is by far the most abundant rep-
resentative of the genus in Maryland and constitutes, indeed, one of the
major factors in the Monmouth fauna.

Occurrence—MoxdouTH Formarion. ? Millersville, Anne Arundel
County. Brightseat, railroad cut west of Seat Pleasant, Brooks estate near
Seat Pleasant, Fort Washington, Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Aeademy of
Natural Sciences, New Jersey Geologieal Survey, U. S. National Museum.

Outside Distribution.—Monmouth Formation. Navesink marl, and
Tinton beds, New Jersey. Ripley Formation. Ezogyra costata zonc,
Union and Tippah counties, Mississippi. Selma Formation. Ezogyra
costata zone, Wilcox County, Alabama ; east-central Mississippi.

CrASSATELLITES SUBPLANUS (Conrad) Johnson

Crassatella subplana Conrad, 1853, Jour. Acad. Nat. Sci., Phila., 2d ser.,
vol. ii, p. 274, pl. xxiv, fig. 9.

Crassatella subplana Meek, 1864, Check. List Inv. Foss., N. A. Cret. and
Jur., p. 11,

43




652 SYSTEMATIC PALEONTOLOGY

Crassatella subplane Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p.
121, pl. xviii, figs. 14-16.

Crassatellites subplanus Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 14.

Crassatellites subplanus Weller, 1907, Geol. Survey of New Jersey, Pal,

vol. iv, p. 553 (ex parte, synonymy excluded.)

Description.—“ Subtriangular, eompressed or plano-eonvex; anterior
niargin obtusely rounded; posterior extremity subtruncated; posterior
basal margin straight or slightly eontraeted ; disk marked with numerous
proniinent acute eoncentrie ridges and fine eoncentric lines.”—Conrad,
1853.

Type Locality.—Arneytown, New Jersey.

“The dimensions of a small specimen, a ncarly perfect right valve, are:
Length 36 mu1., height 28 mm., convexity 6 mm. Large individuals grow
to a length of 50 mm. or more. Shell broadly subovate in outline, beak
obtuse, situated about one-third the length of the shell from the anterior
extremity. Antero-cardinal margin straight or slightly concave, sloping
downward from the beak ; anterior margin rounding into the basal margin,
moderately convex throughout to the postero-basal extremiity, which is
obtuscly subangular ; posterior margin short, truncated nearly vertically or
slightly inclined ; postero-eardinal margin gently convex, sloping down-
ward from the beak and mecting the posterior margin in an ohtuse angle.
Surface of the shell with an obtusely angular umbonal ridge, which passes
from the beak to the postero-basal angle in nearly a straight line, the post-
cardinal slope slightly concave to the cardinal margin ; the post-cardinal
margin sharply inflected to form a rather decply excavated escutchcon;
antero-eardinal margin infleeted to form a deep but rather ill-defined
lunule. Surface of the shell marked by regular, somewhat imbricating,
concentric lines of growth, and often by a few broader concentric undula-
tions towards the margin. Hinge of the right valve with a strong car-
dinal tooth transversely striate on its anterior surfaee, direetly beneath the
beak. Behind it is a very large and broad triangular pit, with a much
smaller secondary pit just behind the lower end of the tooth; in front of
the cardinal tooth is a small triangular pit about equal in size to the
seeondary pit behind, and in front of this pit a low, obscure, tooth-like
ridge extends obliquely forward to the upper margin of the anterior mus-
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cular sear. Muscular impressions strong and about equal in size. Inner
margin of the free edge of the shell erenate. The above description is
based largely upon a very perfeet right valve from the Marshalltown elay
marl near Swedesboro.”—Weller, 1907.

The speeies has a very meager representation in Maryland, and is, appa-
rently restrieted in its distribution to the Matawan. It differs from
C. vadosus Morton, so prolific in the Monmouth of Maryland and the Gulf,
in its more compressed valves, less anterior umbones, and mueh lighter
shell, with the eonsequently thinner hinge plate and less pronounced pos-
terior keel. ]

Occurrence.—MATAWAN FormaTioN. TUlmstead Point, ? Arnold
Point, Anne Arundel County.

Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Seienees, New Jersey Geologieal Survey.

Outside Distribution.—Matawan Formation. Marshalltown clay marl,
Wenonah sand, New Jersey. Monmouth Formation. ? Navesink marl,
? Red Bank sand, ? Tinton beds, New Jersey.

CRASSATELLITES LINTEUS (Conrad) Johnson
Plate XXXIX, Figs. 6, ¥

Crassatella lintea Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser., vol.
iv, p. 279, pl. xlvi, fig. 5.

Crassatella lintea Meek, 1864, Check List Inv. Fossils, North America,
Cret. and Jur., p. 11.

Crassatella lintea Conrad, 1868, Cook’s Geol. of New Jersey, p. 726.

Crassatellites linteus Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 14.

Crassatellites subplanus Weller, 1907, Geol. Survey of New Jersey, Pal,
vol. iv, p. 553, pl. Ixi, figs. 3, 4 (ex parte, synonymy and figs. 1, 2 ex-
cluded.)

Description.—* Subovate or subtriangular, convex, inequilateral ; disk
coneentrieally ridged and finally striated, slightly contracted near the
umbonal slope, whieh is rounded ; posterior extremity subtruncated ; apex
slightly prominent; posterior dorsal line nearly straight, very oblique;
margin within finely erenulated ; lunule long and lanceolate.”—Conrad,
1860.

Type Locality—Alabama.
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Shell rather small for the genus and rather thin, compressed, subovate
to ovate-trigonal in outline ; umbones rising a little above the dorsal mar-
gin, their apices acute and prosogyrate, slightly anterior in position;
lunule and escutcheon clearly differentiated but very narrow because of
the compression of the valves; anterior end broadly and symmetrically
rounded in front of the umbones; posterior dorsal margin gently sloping;
lateral margin obscurely and obliquely truncate; base line rounding
smoothly into the anterior lateral margin, obtusely angulated at the union
with the posterior ; posterior keel obscure but persistent from the umbones
to the posterior ventral margin, better defined by the change in the direc-
tion of the growth lines than by any variation in the plane; external sur-
face sculptured with a very irregular concentric lineation, sharpest and
most regular in the umbonal region, and occasional more or less accentu-
ated growth lines and resting stages; ligament external, lodged beneath
the umbones, the resilium buttressed ventrally by the posterior cardinal
which 1t has largely effaced ; medial right cardinal stout, trigonal, sub-
umbonal, transversely striated laterally; anterior cardinal laminar; hinge
dentition in left valve restricted to two subequal cardinals, the posterior a
little the larger, both of them striated upon their inner faces; no trace of
laterals devcloped but anterior margin of left valve and posterior margin
of right valve bevelled to function as laterals and received in shallow
sockets in the corresponding valve ; muscle impressions distinct, impressed
in the adults, placed high up at the distal extremities of the hinge ; pallial
line simple, distinct, rather distant from the base line.

C. linteus Conrad has been considered, without justification, as the
young of some of the clearly allied and larger forms, such as C. vadosus and
C. subplanus. Aside from the fact that it shows no evidence of imma-
turity, the shell is thinner and more compressed and much less strongly
carinated posteriorly than C. vadosus of the same size. The resemblance
to C. subplanus is more striking, but the concentric sculpture is finer and
more sharply impressed in the former, and as a rule, the umbones are
set farther forward and are more strongly prosogyrate.

C. linteus has a distribution in Maryland very similar to that of
vadosus. but is very much less prolific.
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Occurrence—MoNMoUTH ForMATION. Brightseat, Brooks estate near
Scat Pleasant, Friendly, 1 mile west of Friendly, Fort Washington,
Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.

Outside Distribution.—Matawan Formation. Marshalltown clay marl,
Wenonah sand, New Jersey. Monmouth Formation. Navesink marl,
Red Bank sand, Tinton beds, New Jersey.

(RASSATELLITES PTEROPsis Conrad
Plate XXXIX, Fig. 5

Crassatella pteropsis Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser,
vol. iv, p. 279, pl. xlvi, fig. 9.

Crassatella pteropsis Gabb, 1860, Ibidem, p. 395, pl. 1xviii, fig. 28.

Crasatella pteropsis Meek, 1864, Check List Inv. Fossils N. A., Cret and Jur.,
p. 11.

Crassatelle (Pachytharus) pteropsis Conrad, 1869, Am. Jour. Conch., vol. v,
pp. 47, 48.

Crassatella (Pachytherus) pteropsis Conrad, 1872, Proc. Acad. Nat. Sci.,
Phila., p. 50, pl. i, fig. 1.

Crassatella pteropsis Gabb, 1876, Ibidem, p. 310.

Description.—* Aliform, very inequilateral, convex anteriorly, poste-
riorly contracted ; umbonal slope slightly carinated below the umbo; pos-
terior side rostrated; surface with minute concentric, impressed lines,
very fine and closely arranged on the umbo and summit; margin within
finely crenulated.”—Conrad, 1860.

Type Localitu—Owl Creek, Tippah County, Misgissippi.

Shell rather thin and compressed, not very large, very inequilateral,
posteriorly produced and alate in outline; umbones flattened upon their
summits, orthogyrate, proximate, set back from the anterior extremity a
distance of approximately one-third the latitude; lunule and escutcheon
sharply defined, narrowly lenticular, subequal in size, the portion of the
lunule in the right valve and of the escutcheon in the left valve shorter,

narrower and more strongly sculptured incrementally than the corre-
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sponding portion in the opposite valve; anterior end of the shell broadly
rounded ; posterior end obliquely produced along an obtuse keel whieh
extends from the umbones to the posterior ventral margin ; area in front
of the keel broadly and feebly depressed, area behind it obliquely flattened ;
posterior dorsal margin evenly and steeply sloping to a point opposite the
pallial line where it is obtuscly truncated ; ventral margin gently arcu-
ate anteriorly, slightly econstricted in front of the carina; external
surface sculptured in the umbonal region with sharp concentric ridges,
close set and regularly spaeed, merging ventrally into an irregular inere-
mental sculpture; posterior keel smooth execpting for faint incrementals
and a few sharp ridges at the very apices of the umbones ; radial sculpture
abscut; hinge rather frail, three cardinals in the right valve, two in the
left; a laminar anterior, a moderately robust medial and an cxecedingly
thin, laminar posterior cardinal in the right valve, subequal and moder-
ately hecavy anterior and medial cardinals in the left; inner cardinal faces
transversely striated ; posterior dorsal margin of right valve and anterior
dorsal margin of left valve bevelled to function as laterals, received in the
opposite valve by eorresponding grooves; anterior and posterior musele and
pedal adductor scars distinct; pallial line entire; inuner margins very
finely crenate.

The species is eonspienous among all other representatives of the genus
in the Upper Cretaceous of Maryland by rcason of the alate outline and
the sharp concentric sculpture in the minbonal region.

Occurrence.—MATAWAN ForMATION. Ulmstead Point, Anne Arundel
County. MoxNMoOUTH ForMATION. Brightseat, railroad cut west of Seat
Pleasant, Brooks estate near Seat Pleasant, Friendly, 1 mile west of
Friendly, MeNeys Corners, Prince George’s County.

Collections—DMaryland Geologieal Survey, U. S. National Museum.

Outside Distribution—Black Creek Formation. North and South
Carolina. Ripley Formation. Ezogyra costata zone, Eufaula, Alabama ;
Owl Creck, Tippah County, Mississippi. FEztreme top of zone, Pataula

Creek, Georgia ; Chattahoochee River, Alabama.
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Superfamily CARDITACEA
Family CARDITIDAE
Genus VENERICARDIA Lamarck
[Syst. des Anim. sans Vert., 1801, p. 123]

Type.—Venericardia vmbricata Lamarck.

Shell closed ; rounded, trigonal or cordate; umbones anterior, prosogy-
rate; lunule small but deep; eseutcheon narrow and elongate; seulpture
dominantly radial; ligament external, opisthodetic, parivincular ; hinge
dentition in the right valve eonsisting of three oblique cardinals; in the
left valve of two; laterals of both valves absent or very feeble; muscle
impressions strongly defined ; pallial line entire; inner margins ercnate.

The genus was initiated in the Cretaeeous; the Reeent representatives
are, for the most part, inhabitants of cooler waters.

VENERICARDIA ? INTERMEDIA (Whitfield)

Cardita intermedia Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 209,
pl. xxviii, figs. 14, 15.

Cardita intermedia Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 565, pl. Ixii, figs. 6-8.

Description.—* Form of cast transversely elliptieal, or transversely
ovate, exclusive of the heaks, largest at the posterior end. Valves very
ventricose, with strong projecting beaks, which in this eondition are
moderately distant. Hinge line areuate. Anterior end narrowly rounded ;
posterior end more broadly rounded; basal margin “strongly curved.
museular scars on the cast small but distinet; margin of the east showing
indieations of ten or twelve rather strong radiating ribs between the
muscular scars. This is a very ventricose form, and has had strong,
eurolled, subanterior beaks, which have been direeted slightly upwards as
well as forward.”~—Whitfield, 1885.

The form referred to this speeies is an inside cast to which a bit of the

shell substance still adheres in the umbonal region. Tt scems a trifle more

Etymology: So-called because of a supposed combination of the characters
of Venus and Cardium.
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eompressed than Whitfield’s type but this may be due merely to the eon-
ditions of preservation.

Occurrence—Raxcocas ForMaTiON, South feeder Noxontown Pond,
Delaware.

Collections.—Maryland Geological Survey, Columbia University.

Outside Distribution.—Rancocas Formation. ? Vineentown sand,

Manasquan marl, New Jersey.

Superfamily LUCINACEA
Family LUCINIDAE
Genus MYRTAEA Turton
[Conchy. Insul. Britt, 1822, p. 133]

Type.—Venus spinifera Montagu.

“Shell elongatc-oval or subreetangular, moderately convex or com-
pressed, dorsal areas obsolete, the seulpture of the disk ehiefly coneentrie
and lamellar ; the seulpture less pronouneed in the middle of the disk and
frequently exhibiting a scrrate appearance when the lamelle cross the
bounding earina of lunule or eseuteheon ; internally with the left laterals
usually obsolete and only one right cardinal tooth; eardinals entire; liga-
ment and resilium deep-set but not internal; anterior adduetor scar
lucinoid but rather short; inner margins entire.

“This group is paralleled in Phacoides by several others which want the
anterior right cardinal in the adult, but in Myriea the single right car-
dinal scems to be normal, while in the subdivisions of Phacoides its
absenee is due to degeneration during the growth of the individual or to
the dynamie results of the inthrusting of the lunule, whieh oeeupies the
space where the anterior eardinal would otherwise develop.”—Dall, 1903.!

The genus is reported from strata as old as the Jurassic. There has
been a tendeney to indiseriminately assign all lueinoids to Lucina, and it
is probable that the oceurrenee of Myrtea in the Mesozoie strata has been

underestimated.

! Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. v, p. 1357.
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MYRTZA STEPHENSONI n. Sp.
Plate XXXIX, Figs. 10, 11

Description.—Shell small, equivalve, inequilateral, valves compressed

transversely, oblong to subrectangular in outline; lunule narrow, elon-
gated, distinctly impressed and further differentiated by the absence of

surface sculpture; escutcheon not defined; umbones small, broadly but
fecbly inflated, the apices flattened, acute and prosogyrate, slightly over-
topping the dorsal margin a little front of the median horizontal ; anterior
dorsal margin slightly constricted and feebly excavated in front of the
umbones ; posterior dorsal margin gently sloping; anterior latcral margin
broadly arcuate, the posterior widely truncate; base line fecbly convex;
external surface sculptured with fine crowded, closely over-lapping eon-
centrie lamellwe, attached along their ventral margins, the dorsal margins
free and slightly raised near the anterior and posterior extremitics of the
shell ; ligament submarginal, opisthodetic ; hinge armature rather fceble, a
single triangular cardinal in the right valve ; posterior cardinal and ante-
rior and posterior latcrals obsolcte; left valve armed with two slender,
divergent cardinals, the laterals appearing as short, incipient laminar proc-
esses near the distal extremities of the hinge plate; muscle sears unequal,
the anterior elongated, the postcrior smaller and irrcgular in outline;
pallial line simple, distinet.
Dimensions—Altitude 6.5 mm., latitude 7 mm., semi-diameter 2 mm.
Type Locality—One mile west of Friendly, Prince George’s County.
Namecd in honor of Dr. L. W. Stephenson of the U. S. Geological Survey.
Occurrence—MoNMouTH FormaTioN. Brightscat, Brooks cstate near
Scat Pleasant, 1 mile west of Friendly, Prinee George’s County.
Collection.—Maryland Geologieal Survey.

Genus PHACOIDES Blainville
[Manual Malacology, vol. i, 1825, p. 550]

Type.—~Lucina jamaicensis Lam.
Shell more or less lenticular; compressed, as a rule, or slightly tumid ;

umbones low, subcentral, ercct or prosogyrate ; sculpturc dominantly con-

Etymology: ¢axés, lentil; et5-s. like.
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centrie; anterior and posterior dorsal areas usually differentiated ; lunule
frequently profound ; eseutcheon obsolete ; ligament external, often deeply
sunken ; normal dentition of right valve consisting of a simple anterior

cardinal, a bifid posterior cardinal and anterior and posterior laterals:;
normal dentition of left valve eonsisting of a bifid anterior eardinal, a
simple posterior cardinal, and anterior and posterior lateral grooves;
laterals and less frequently the eardinals often obsolete; musele impres-

sious strongly marked, the anterior elongate, the posterior oval; inner
margins smooth or erenulated ; pallial line entire.

The genus is abundantly represented in the Tertiaries, the Mesozoie,
and, if it be made to inelude the Prolucina of Dall, may be traced as far
back as the Silurian. The living species number more than one hundred,
and though they are most prolifie in the tropies, they are present in the
temperate seas as well.

PiACOIDES NOXONTOWNENSIS 1. sp.
Plate XXXIN, Figs. 8, 9

Description.—Shell of moderate size, compressed, subeireular ; unibones
nearly central, acute, prosogyrate, not very prominent, dorsal slopes
gentle, the anterior a little less so than the posterior; lateral margins
broadly rounded ; base line strongly and syminetrically arcuate; external
surface seulptured with acutely elevated concentric lamine, regularly
spaced, probably about twenty-five in number, and between them very faint
sccondary striations; ligament external, opisthodetic, lodged in a mar-
ginal groove elongated parallel to the dorsal margin; dentition obscure,
but two small diverging cardinals are distinetly present in eaeh valve;
laterals apparently not developed ; charaeter ot muscle scars and pallial
line not known.

Dimensions—Altitude 26 mni., latitude 26 == mm., diameter 3.5 mm.

This speeies is another of those Rancocas bivalves represeuted by
abundant fragments. The eoncentric sculpture is so well characterized,
however, that even a scrap showing the regularly arranged, acutely ele-
vated lamina is recognizable. As the speeies eonstitutes so important a
factor in the Raneocas fauna it does 1ot seemnr wise to disregard it alto-
gether, even though the material is so ill-preserved.
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Occurrence.—Raxcocss FormarioN. South feeder Noxontown Pond,
Delaware.

Collection.—Maryland Geological Survey.

Genus TENEA Conrad
[Am. Jour. Conch., vol. vi, 1870, p. 72]

Type.—1'enea parilis Conrad.

“A V-shaped tooth under the apex of the left valve,the anterior lobe
of which is continued along the margin anteriorly, forming a long, deep
pit above it ; one distant very oblique cardinal footh posterior to the apex.
Right valve: Two eardinal teeth united above; anterior one faleate, with
a pit on each side ; posterior one curved and directed obliquely backward.”
—Conrad, 18%0.

The genus in its known distribution is confined to the Cretaceous.

TexEA parILIS Conrad

Mysia (Diplodonte) parilis Conrad, 1860, Jour. Acad. Nat. Sci., Phila.,, 2d
ser., vol. iv, p. 278, pl. xlvi, fig. 16.

Tenea parilis Conrad, 1870, Am. Jour. Conch., vol. vi, p. 73, pl. iii, fig. 12.

Tenea parilis Conrad, 1875, Kerr’s Geol. of North Carolina, App., p. 8, pl. ii,
fig. 25.

Tenea parilis Tryon, 1884, Syst. and Struct. Conch., vol. iii, p. 216, pl. exix,
fig. 72.

Dosinia gabbi Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 161, pl.
xxii, figs. 4, 5.

Tenea pinguis Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 163, pl.
xxii, figs. 1, 2 (not 7. pinguis Conrad).

Tenea parilis Johnson, 1905, Proe. Acad. Nat. Sei., Phila., p. 15.

Tenea parilis Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv, p. 572,

prl Ixiii, figs. 1-6.

Description.—* Shell suborbicular, equilateral, ventricose, direct; sur-
face entire; hinge with the anterior cardinal channel very profound.”—
Conrad, 1860.

Type Locality.—Tippah County, Mississippi.

Shell thin, fragile, ovate in outline, moderately eonvex, slightly inequi-
lateral, lunule and escutcheon not defined ;: unibones inflated to their very

Etymology: Corruption of tenuis, thin.
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apices, proximate, incurved and prosogyrate, placed a little in front of the
median vertical; anterior and ventral margins well rounded, merging
gradually into one another, the outline of the posterior margin sometimes
rounded, sometimes obscurely truncate obliquely ; external surface smooth
exee‘pting for faint incremental striations which are least feeble near the
posterior extremity; ligament opisthodetic, lodged in a submarginal
groove extending backward for some distance from the tips of the
umbones ; hinge plate narrow, very fragile; armature in the right valve
consisting of a thin, laminar, hook-shaped cardinal directly hencath the
umbones, its posterior arm vertically directed, its anterior arm approxi-
mately horizontal; right posterior cardinal slender, laminar, obliquely
elongated, parallel to the dorsal margin ; anterior lateral developed as a
thin plate proximate to and dircctly facing the anterior portion of the
hooked cardinal; hinge of left valve consisting of an anterior /A -shaped
cardinal which fits between the left anterior lateral and the vertical arm of
the cardinal hook of the right valve; a very thin, laminar, medial cardinal
which is accominodated between the anterior lateral and the horizontal
arm of the hook, and a thin, laminar, obliquely elongated, posterior car-
dinal ; musele scars small, not very distinet, placed high up near the distal
extremities of the dorsal margins; pallial sinus narrow, but quite deep,
steeply ascending ; inner margins simple.

This species occurs very abundantly in the form of casts in the Mon-
mouth of Prince George’s County, but the shell is so exceedingly thin and
so readily flaked off that it is seldom possible to securc a perfect indi-
vidual.

Occurrence—Macorny Formarion. Good Hope Hill, District of
Columbia. MaTawax FormaTION. Post 105, Chesapeake and Delaware
Canal, Delaware; ? Ulmstead Point, Anne Arundel County, Maryland.

Moxmovurit FormarioN. Fredericktown, Cecil County: Brightseat,
Brooks estate near Scat Pleasant, McNeys Corners, Friendly, 2 miles south
of Oxon Hill, ? Fort Washington, Prince George’s Connty, Maryland.

Collections.—Maryland Gceological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.
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Outside Distribution.—Magothy Formation. Cliffwood clay, New
Jersey. Matawan Formation. Merchantville elay marl, Woodbury clay,
Wenonah sand, New Jersey. Monmouth Formation. Navesink marl,
Red Bank sand, Tinton beds, New Jersey.

Superfamily CARDIACEA

Family CARDIIDAE

Genus CARDIUM Linné
[Systema Naturae, ed. x, 1758, p. 678]

Type—Cardium costatum Linné.

Shell usually subequilateral, closed, or slightly gaping, globose, the
united valves subeordate laterzilly; umbones prominent, almost straight
or with a slight anterior twist; true lunule and escutcheon absent ; sculp-
ture dominantly radial ; ribs often granulose, spinose or imbricated ; orna-
mentation of lateral areas particularly of the posterior, often diffcring
from that of the disk; ligament external, opisthodetic; hinge charaeter-
ized, with a few execeptions, by two ecardinals, of which the ventral is the
stronger, and one of two posterior and onc of two anterior lateral lamellae
in each valve; cardinals more or less twisted ; muscle impressions sub-
cqual ; pallial line simple or slightly sinuous posteriorly; internal basal
margins serrate.

The cardiums form a eonspicuous element in the faunas of Cretaccous
and Tertiary. They are rather fragile, as a rule, and not well adapted to
preservation. The external seulpture is frequently formed from a super-
ficial shelly layer which readily breaks away leaving no scar upon the
polished surface beneath. For this reason it is difficult to tell when one is
decaling with a perfectly fresh specimen. The recent representatives, the
so-called cockles, nuunber about two hundred species and are most abund-

ant in the warmer waters.

A. External sculpture not spinose.
1. Altitude of adult shell not exceeding 40 mm.; posterior area flat-

tened; margins sharply serrate............ Cardium eufalensc
2. Altitude of adult shell exceeding 40 mm.; posterior area not flat-
tened; margins not sharply serrate......... Cardium spillmani

Etymology: rapdia, heart.
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B. External sculpture spinose; margins not serrate.
1. Altitude and latitude approximately equal; outline subequilat-
APAIlL . o e - s S e ok Cardium dumosum
2. Altitude greater than the latitude; outline inequilateral.
a. Anterior abductor musecle scar inconspicuous or obscure.
Cardium tenuistriatum
b. Anterior abductor muscle scar conspicuous....Cardium kiimmeli

CarpruM EUFALENSE Conrad
Plate XL, Figs. 1, 2

Cardium eufalense Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser., vol.
iv, p. 282, pl. xlvi, fig. 13.

Cardium eufalense Meek, 1864, Check List lnv. Fossils, North America,
Cret. and Jur,, p. 12.

Cardium (Trachycardium) eufalense Conrad, 1868, Cook’s Geol. of New
Jersey, p. 726.

Cardium (Trachycardium) eufalense Gabb, 1876, Proc. Acad. Nat. Sci.,
Phila., p. 310.

Not Caerdium eufalcnse Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix,
p. 132, pl. xx, figs. 17-19.

Cardium eufalense Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 577, pl. Ixiii, figs. 17-20.

Description.— Obliquely ovate, rather thick in substance, profoundly
ventrieose; ribs about thirty-eight, smooth, prominent, acutely rounded,
on the posterior slope angular, compressed or carinated ; summit promi-
nent; beaks contiguous.”—Conrad, 1860.

Type Locality.—Eufaula, Alabama.

Shell rather small for the genus, obliquely cordate in outline, inflated,
the maximum diameter above the median horizontal ; umbones tumid, ele-
vated above the dorsal margin, the apices incurved and feebly prosogy-
rate, subeentral in position; dorsal margins approximately straight, the
posterior slightly more pronounced than the anterior; anterior lateral
margin obseurely truneate, rounding rather abruptly into the dorsal mar-
gin and much more broadly into the ventral; posterior area conspicuously
flattened, the lateral margin squarely truneate; base line obliquely areu-
ate; external surface sculptured with thirty-five to forty vigorous radials,
erowded and inelined to be flattened upon their summits in the umbonal

region, V-shaped and separated by interspaces of approximately equal

width toward the ventral margins; costz twelve to fourteen in number
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upon the posterior slope, narrower and more distinetly spaced than upon
the anterior and niedial portions; incremental sculpture obscure, except-
ing for an occasional resting stage near the umbonal margin; ligament
external, opisthodetie, mounted on short, thickened nymphs; cardinals
two in number in each valve, the anterior very stout and conical, springing
from directly beneath the umbones, the posterior mere tubereles at the
extremities of the nymphs: short but prominent anterior and posterior
laterals developed in the left valve, a double anterior and a single posterior
in the right; muscle scars rather indistinet placed high up near the
extremities of the dorsal margins, the posterior somewhat elongated ; pal-
lial line obscure, ventral and lateral margins sharply serrate.

This species is the most abundaut representative of its genus within
the area under discussion. It is rather smaller than the co-existing
species and is best characterized by the flattening of the posterior portion
of the shell and the truncation of the posterior lateral margin. The
costals are somewhat tubular in structure so that when the outer laver
of the shicll surface is removed, as it frequently is by weathering, the inter-
costal areas appear as flat-topped elevations separated by concave depres-
sions.

Occurrencc—Macoriy FormaTioN., Good Hope Hill, District of
Columbia. Matawax Foraratiox. ? Post 105, Chesapeake and Dela-
ware Canal, Delaware; three-quarters of a mile southeast of Ulmstead
Point, Ulmstead Point, Gibson’s Island, north shore Round Bay, Severn
River, Anne Arundel County, Maryland. Moxaouvrn ForMATION.
Bohemia Mills, Fredericktown, Cecil County; Brightseat, Brooks estate
near Seat Pleasant, Friendly, 1 mile west of Friendly, McNeys Corners,
Prinee George’s County, Maryland.

Collections.—Maryland Geological Survey, New Jersey Geological Sur-
vey, U. 8. National Museun.

Outside Distribution.—Matawan Formation. Wenonah sand, New
Jersey. Black Creek Formation. North and South Carolina. FEutaw
Formation (Tombighee sand member). Ezogyra ponderosa zone, Mor-
toniceras subzone, Blufftown, Georgia. Ripley Formation. Exogyra pon-
derosa zone, Georgia ; Barbour County, Alabama. Ezogyra costaia zone,
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Georgia; Eufaula, Alabama; Union and Tippah counties, Mississippi.
LExtreme top of zone, Pataula Creek, Georgia; Chattahoochee River, Ala-

hama.

CarpiuM sPILLMANI Conrad

Cardium (Levicardium) spillmani Conrad, 1858, Jour. Acad. Nat. Sci., Phila.,
24 ser., vol. iii, p. 326, pl. xxxiv, fig. 3.

Cardium (Liocardium) spillmani Meek, 1864, Check List Inv. Fossils N. A,,
Cret. and Jur., p. 13.

Cardium (Protocardium) perelongatum Whitfield, 1885, Mon. U. S. Geol.
Survey, vol. ix, p. 136, pl. xx, figs. 20-22; pl. xxi, figs. 4, 5.

Pachycardium burlingtonense Whitfield, 1885, Ibidem, p. 138, pl. xxi, figs. 6, 7.

Cardium (Lavicardium) perelongatum Johnson, 1905, Proc. Acad. Nat. Sci.,
Phila., p. 15.

Cardium (Levicardium) burlingtonense Johnson, 1905, Ibidcm, p. 15.

Cardium (Levicardium) spillmani Johnson, 1905, Ibidem, p. 15.

Cardium spillmani Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv,

p. 583, pl. Ixiv, figs. 9-11.

Description.—* Oblong or profoundly elevated, inequilateral, pro-
foundly ventricose ; umbo and summit elevated ; beaks nearly contiguous;
surface with distant irregular grooves on the anterior side, and three to
five radiating slightly impressed furrows on the umbonal slope.”—Conrad,
1858.

Type Locality—Owl Creek, Tippah County, Mississippi.

“ The dimensions of a nearly perfect internal cast are: Height 87 mm.,
width 55 mm., thickness 60 mm. Shell more or less narrowly subovate in
lateral view, and cordate in end view. Hinge line rather short, arched,
extending further downward in front than behind; anterior margin con-
vex, the curvature becoming greater below; basal margin regularly
rounded ; posterior margin longer and straighter than the anterior, usu-
ally slightly convex, sometimes straight or slightly sinuate in the casts a
little above the middle. Beaks situated back of the middle of the hinge
line, strongly clevated above it in the casts, pointed, incurved, and dis-
tinctly curved forward. Umbones prominent, the most prominent portion
of the shell being in an oblique line from the beaks to the postero-basal
margin, this umbonal prominence being not at all angular. The posterior
slope much more abrupt than the anterior, its surface conspicuously
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impressed above the middle of the shell about half-way between the
top of the umbonal prominence and the posterior cardinal extremity.
Muscular impressions large, the anterior ones deeply impressed, the pos-
terior ones scarcely or not at all differentiated from the surface of the casts.
The left valve with two strong eardinal teeth beneath the beak with a pit
between, right valve with a single cardinal tooth; anterior lateral tecth
more remote from the cardinal teeth than the posterior ones, and also
apparently much stronger. Inner free margin of the valves crenate along
the posterior margin, smooth along the basal and anterior margins. Sur-
face of the shell marked by radiating ribs upon the posterior slope, which
in the internal casts at least, continue only from the margin up to the
umbonal prominence; central and anterior portions of the shell marked
by concentric lines of growth only. Both of the species described by Whit-
field from New Jersey as Cardium perelongatum and Pachycardium bur-
lingtonense, are certainly internal casts of the shell described by Conrad
from Mississippi as Cardium spillmani, the example to which the last two
names was applied being an exceptionally broad specimen. The species
is for the most part restricted to the Navesink marl, where it attains its
maximum size. The speeimens which have been rarely notieed in the
Merchantville clay are usually small, although Whitfield’s P. burling-
tonense is a very large example.”—Weller, 1907.

The species is represented in Maryland merely by imperfect casts, one
of which must have been, when perfect, fully 115 mm. in altitude.

Occurrence—MarawaN FormaTioN. Post 105, Chesapeake and Dela-
warc Canal, Delaware. MoNaourH FormaTioN., Bohemia Mills, Great
Bohemia Creck, 1 mile southeast of Bohemia Mills, right bank of Bohemia
Creek between Scotchman’s Creek and Bohemia Ferry Bridge, Cecil
County, Maryland.

Collections.—Maryland Geologieal Survey, Philadelphia Academy of
Natural Seiences, New Jersey Geological Survey, U. S. National Museum.

Outside Distribution—Matawan Formation. Merchantville elay marl,
New Jersey. Monmouth Formation. Navesink marl, New Jersey. Black
Creek Formation. North and South Carolina. Peedee Formation.
North and South Carolina. Eutaw Formation (Tombighee sand mem-

44
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ber). Ezogyra ponderose zone, Mortoniceras subzonc, Blufftown, Geor-
gia; Prentiss County, Mississippi. Ripley Formation. Ezogyra costata
zone, Georgia ; Eufaula, Alabama ; Lee, Union and Tippah counties, Mis-
sissippi. Extreme top of zone, Pataula Creek, Georgia. Selma Forma-
tion. Ezogyra costate zone, Wilcox County, Alabama ; east-central Mis-
sissippi. _
Carprvm pumosuM Conrad
Cardium (Criocardium) dumosum Conrad, 1870, Am. Jour. Conch., vol. vi,
CardiI:;r:{)(.Criocardium) dumosum Whitfield, 1885, Mon. U. S. Geol. Survey,
vol. ix, p. 133, pl. xx, figs. 9 and ? 13 (not figs. 10-12).
Cardium dumosum Johnson, 1905, Proc. Acad. Nat. Seci., Phila., p. 15.
Cardium dumosum Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 590, pl. Ixv, figs. 7-10.

Description.—* Cordate equilateral, ventricose; umbo broad; summit
very prominent; ribs very numerous, small, closely arranged, convex;
interstices furnished with numerous long slender spines; posterior mar-
gin subtruncated or slightly convex; height 1} inch ; length the same.”—
Conrad, 1870.

Type Locality—Haddonficld, New Jersey.

The spinose cardiums, C. kiimmeli Weller, C. dumosum Conrad and
C. tenuistriatum Whitfield, are represented in Maryland merely by casts of
the interior or fragments of casts of the exterior. Weller has admirably
differentiated the three species from material in a better state of preserva-
tion than any available from Maryland, and his diagnoses have been
quoted at eonsiderable length.

“The dimensions of a large individual are: Height 18 mm., width
18 mm., convexity of one valve 6 mm. Shell subcircular in outline, but
slightly inequilateral, moderately convex. Beaks situated at about the
middle of the hinge line, rather small and incurved ; umbones prominent,
the anterior and posterior eardinal slopes about equally steep ; shell slightly
compressed at both cardinal extremities. Surfaee of the shell marked
with about fifty-four rounded radiating coste, with interspaces of about
equal width; from the bottom of every third interspace on the central
portion of the shell there arises a row of laterally flattened spines 1 to
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2 mm. in length, their distance apart being about equal to the space
occupicd by two coste; the two intervening interspaces are occupied by
rows of much smaller tubercles a little compressed laterally, situated at
intervals about one-third the Qistance between the spines in each row.
On the anterior and posterior slopes of the shell several rows of spines
alternate with single rows of tubercles. The longest spines occur upon the
posterior cardinal slope.”—Weller, 1907,

The species is represented in Maryland chiefly by casts of the interior,
although a few fragments of the exterior surface have hcen preserved
both in the form of casts and of the original shell. The casts are isloated
from those of C. kiimmeli and C. tenuistriatum Whitfield by their rela-
tively broader, more globose and much more nearly equilateral outline.
It is by far the most abundant of the three species within the area under
discussion.

Occurrence.—MaTAwaN FormaTioN. ? Post 105, Chesapeake and
Delawarc Canal, Dclaware. MoxmouTH ForMATION. Brightseat,
Brooks estate near Seat Pleasant, 2 miles southwest of Oxon Hill, Prince
George’s County, Maryland.

Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, U. S. National Museum.

Outside Distribution.—Matawan Formation. Woodbury clay, Weno-
nah sand, New Jersey. Monmouth Formation. Red Bank sand, New
Jersey. Futaw Formation (Tombigbee sand member). Ezoyyra pon-
derosa zone, Prentiss County, Mississippi. Ripley Formation. Exogyra
costata zonc, Union and Tippah counties, Mississippi.

CarpruM TENUISTRIATUM (Whitfleld) Weller

Cardium eufalensis Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 132,
pl. xx, figs. 18, 19 (not fig. 17). (Not C. eufalense Conrad, 1860.)

Cardium (Criocardium) dumosum Whitfield, 1885, Ibidem, p. 133, pl. xx,
figs. 10-12 (not figs. 9 and ? 13). (Not C. dumosum Conrad, 1870.)

Cardium (Criocardium) multiradiatum Whitfield, 1885, Ibidem, p. 135, pl.
xxi, figs. 1-3. (Not C. multiradiatum Gabb, 1860.)

Fragum tenuwistriatum Whitfield, 1885, Ibidem, p. 139, pl. xx, figs. 15, 16,

Cardium tenwistriatum Weller, 1907, Geol. Survey of New Jersey, Pal., vol.
iv, p. 591, pl. Ixv, figs. 13-19.
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Description.— Shell below a medium size, irregularly trapezoidal or
subtriangular in outline, highly ventricose and sharply angular along the
posterior umbonal ridge, with a nearly vertical postero-cardinal slope.
Beaks large, prominent and attenuated, projecting considerably above the
hinge line. Anterior side of the shell short and regularly rounded ; pos-
terior vertically truncatc and the basal line oblique, being prolonged
below toward the posterior umbonal angle. Surface marked, on the body
of the shell at lcast, by very fine, semi-obsolcte, radiating striee, the pos-
terior cardinal slope not showing evidences of striations on the cast, the
only condition under which it has bcen obscrved. Hinge features
unknown.

“The shell has all the generic features of the genus Iragum, as far as
can be determined from the external form, while the striations of the sur-
tace are much finer than is usually the case; but no ornamentation can
be detected on the striations, and the features of the hinge are not visible.
1t is the only form of similar character yet known to me in the formations
of the state.”—Whitfield, 1885.

Type Locality—Marlborough, New Jersey.

“The dimensions of an internal cast are: Height 44 mm., width
3% mm., thickness 35 mm. Targe cxamples sometimes attain a height of
over 60 mm. Shell irregularly subovate in lateral view and cordate in
end view. Hinge line arcuate; anterior and basal margins, from the
extremity of the hinge line to the middle of the basal margin, describing
a nearly regular, arcuatc curve; postero-basal margin curving more
sharply around the postero-basal extremity of the shell into the posterior
margin; posterior margin much straighter than the anterior, usually
gently convex but sometimes nearly or quite straight. Beaks situated at
about the middle of the hinge line, rather prominent, elevated, pointed
and incurved, considerably more prominent in the casts than in the speci-
mens with the shell preserved. Valves gibbous, most prominent, but not
angular, along a line from the beaks to the postero-basal extremity, the
posterior slope more abrupt than the anterior. Muscular impressions

rather large. the posterior one scarcely impressed and often scarcely dis-
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tinguishable upon the casts; the anterior ones more strongly impressed.
Each valve with a strong, somewhat curved cardinal tooth beneath the
beak, with a pit for the reeeption of the tooth of the opposite valve; in each
valve is a single anterior and posterior, rather strong, lateral tootl:, some-
what remote but nearly equidistant from the cardinal tooth. The inner
frec margin of the valves is crenate. Externally the shell is marked by
flat, radiating coste wider than the interspaees; from the interspaces rise
rows of laterally compressed spinules or tubercles which are longer and
stronger upon the anterior and posterior slopes towards the hinge extrem-
ities; on the central portion of the shell each third row of processes is
nlore eonspicuous than the two intervening rows, the spines being longer
and larger, one of them oceupying the space of two or three of the smaller
ones of the intervening rows, the smaller ones sometimes being scarcely
more than tubercles but little elevated above the surface of the ribs of the
shell ; upon the anterior and posterior slopes of the shell the rows of larger
and smaller spines alternate, there being but a single row of smaller spines
between the larger ones.

“This species is by far the commonest and most widely distributed
Cardium in the Cretaceous faunas of New Jersey. 1t exhibits considerable
variation, especially in the straightness of the posterior margin of the
shell and in the prominence of the postero-basal extremity, but the casts
can almost always.be easily recognized by the strong convexity or gib-
bosity of the valves, and the abrupt posterior slope as compared with the
anterior. The surface markings of the shell most closely resemble those
of C. dumoswm, but the radiating eostze are comparatively broader and
flatter with narrower interspaces, and consequently the spines upon the
surface are more compressed laterally. C. dumosum is also more nearly
equilateral, with less eonvex valves than this species, and does not attain
s0 large a size.

1t has been a matter of much difficulty to determine to what specics
this common shell should be referred. Previous to the publication of

Whitfield’s monograph it secems usually to have been referred to C. multi-

radiatum, or to C. eufalense. Whitfield has apparently illustrated dif-
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ferent individual internal casts of the species under four different spe-
cific heads. His figures 18 and 19 of C. eufalense represent a more
than usually gibbous cast of this species, the true C. eufalense being
a fundamentally different shell without the spines rising from the inter-
spaces between the ribs, and consequently not even a member of the sub-
genus Criocardium. Whitfield’s figures 10 and 11 of C. dumosum repre-
sent a more than usually rounded form of the species under discussion,
the specimen is larger, more convex and has a steeper posterior slope than
the true C. dumosum. Figure 12 of the same author, an enlargecment to
illustrate the surface characters of C. dumosum, also proves, upon exami-
nation of the specimen, to be taken from a member of the species under
consideration ; the illustration is not an accurate representation of the
characters of the specimen, the coste being too narrow, the interspaces
too wide, and the spines not enough compressed laterally. The iuternal
cast used by Whitfield as the original for his figures 1 and 2 of C. multi-
radiatum seems to be a member of this species also; a specimen in the
recent collections of the Survey from the Navesink marl near Crawfords
Corner agrees almost exactly with this illustration, and it is undoubtedly
a member of the species under discussion. The enlarged illustration,

figure 3, given to represent the surface characters of this same species, is

much overdrawn, the original mould from which the gutta-percha impres-
sion was taken being altogether too imperfect to show to what species it
belongs.”—Weller, 1907.

The casts of C. tenuistriatum Whitfield are readily separable from those
of C. dumosum Conrad by the much higher relative altitude and the trun-
cated posterior margin. The resemblance to the casts of C. kitmmeli
Weller is much closer, but the umbones are somewhat less elevated and
less acute and the anterior adductor muscle scar much less prominent.

Occurrence—MaTawaN ForMarioN. Park Point, and ? Ulmstead
Point, Anne Arundel County. MoxMourH ForMATION. ? Jones farm,
Burklow’s Creek, Cecil County.

Collections.—Maryland Geological Survey, Columbia Univerisity, New

Jersey Geological Survey.
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Outside Distribution.—Malawan Formation.. Merchantville clay marl,
Marshalltown clay marl, Wenonah sand, New Jersey. Monmouth Forma-
tion. Navesink marl, New Jersey.

Carpium KUMMELT Weller
Cardium kiimmeli Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv,
p. 585, pl. 1xvi, figs. 1-3.

Description.— The dimensions of a rather small internal east of a
right valve are: Height 45 mm., width 34 mm., eonvexity 17.5 mm.
Large individuals sometimes attain a height of 70 mm. or more. Shell
subovate in lateral view, cordate in end view. Beaks of the internal casts
greatly elevated above the hinge line, pointed and ineurved. Hinge line
arcuatc; anterior margin regularly rounded from the extremity of the
hinge line to the middle of the basal margin ; postero-basal margin a little
more sharply rounded ; posterior margin convex, a little straighter than
the anterior. Valves strongly convex or gibbous, most prominent, but
not at all angular, along an oblique line from the beaks to the postero-
basal extremity, the posterior slope more abrupt than the anterior. Mus-
cular impressious large, the anterior ones deeply impressed above, the pos-
terior one scarcely differentiated from the general surfacc of the casts.
Hinge characters not seen. Inner free margins of the valves apparently
not erenate. Shell substance thiek, rugose externally. The surface mark-
ings consist of strongly elevated, rounded, radiating coste, narrower than
the interspaces; on a specimen about 55 mm. in length the distance
between these ribs from center to center at the middle portion of the shell
margin is about 2 mum. or a little less. Each third interspacc is occupied
by a row of strong and thick spines rising 1 or 2 mm. above the tops of the
costee when complete, subeircular in cross-section, their bases occupying
the entire width of the furrow, the space between successive spines being
about equal to the thickness of the spines themselves; in some cases the
bases of the spines are thickencd longitudinally so that they occupy essen-
tially the entire furrow, in which case the two bounding coste with the
row of spines rising from the intervening furrow appear to form alto-

gether one broad rib supporting a row of strong spines. The two furrows
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intervening between the rows of strong spines are each occupied by a row
of very much smaller, laterally compressed spines whose bases are more
or less connected.

“There 1s considerable variation shown in the surface markings of
different individuals of this species, and the extremes might be taken as
the representatives of distinct species or even of distinct subgencra. In
its typical form, as seen in the Tinton beds, the species exhibits clearly the
characteristics of the subgenus Criocardium, the rows of spines rising
from the interspaces betwen the radiating coste of the shell. In some
specimens the bases of the larger spines or nodes arc confluent and appear
to entirely fill the interspace occupied by them, so that the two bounding
costee with the row of spines together seem to constitute a single broad rib
crowned with a row of strong nodes. At the same time the rows of secon-
dary nodes are sometimes confluent at their bases and form a continuous
secondary rib, perhaps nodosc on top, and about equaling in height and
size the primary costa, so that there seem to be three coste of nearly equal
size in the broad interspace between the rows of large nodes and their
included bounding costee. In the extreme development of the rows of
secondary nodes their bases are confluent and they increase in size and
height so as to occupy the whole of the interspaces, obliterating entirely
the primary coste, so that the surface of the shell is apparently marked by
radiating rows of tubercles which apparently do not rise from interspaces
between coste, but directly from the surface, each third row being much
larger and stronger than the two intervening ones.

“It is possible that larger collections of more perfectly preserved
niaterial than is now available would show that more than one species has
been included under this head, but so far as can be determined from
present collections, all these forms seem to run together. The typical
form of the species, however, is that in which the nodes rise distinctly from
the interspaces, showing the characters clearly of the subgenus Crio-
cardium, and which has been recognized only in the Tinton beds.

“1In its somewhat elongate and slender form, the specics in the form
of internal easts somewhat resembles the casts of C. spillmani and they
have sometimes been so identified. It does not grow so large as that
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speeies, liowever, it lacks the radiating ribs usually tmpressed upon the
posterior slope of C'. perelongatum, and the anterior museular sear is not
so low in position.

“TIn the eollections of the National Museum at Washington this speeies
is represented by numerous examples from the South, which have usually
been referred to C. dumosum. These southern specimens are perfectly pre-
served shells whieh are smaller than the usual examples from the Tinton
beds in New Jersey, but their surface markings are identieal with those
of the type speeimen. The species differs from (. dumosum in its more
elongate form and in the much coarser surface markings. C. tippana is
another allied form in whieh the surfaee markings are fully as eoarse as in
C. kiimmeli, but there is only a single row of smaller tubereles hetween
the larger ones in that speeies, instead of two as in C. kiimmeli.”—
Weller, 1907.

Type Locality—Beers Hill Cut, New Jersey.

The easts of C. kiimmeli are charaeterized by higher, more acute
umbones than those of either C. dumosum or C. tenwistriatum. 1t is
further differentiated from C. dumosum by the relatively higher altitude,
the less equilateral outline and the more prominent anterior adduetor
muscle scar.

Occurrence.—~—MATAWAN FormaTion., Camp Fox, Post 236, Post 218,
Camp U & I, Post 196, one-cighth of a mile west of Summit Bridge,
Chesapeake and Delaware Caral, Delaware; 1 mile west of Chesterficld,
Anne Arundel County, Maryland. MoxmouTH Formation. Two miles
west of Delaware City, on John Higgins farm, Delaware; Brooks estate
near Secat Pleasant, 1 mile west of Friendly, Prince George’s County,
Maryland.

Collections.—Maryland Geologieal Survey, New Jersey Geologieal Sur-
vey, U. S. National Museum.

Outside Distribution.—Monmouth Formation. Navesink marl, Tinton
beds, New Jersey. Ripley Formation. FEzogyra costata zone, Eufaula,
Alabama ; Quitman, Union and Tippah eounties, Mississippi. Fztreme
top of zone, Pataula Creek, Georgia; Barbour and Henry counties, Ala-
baina.
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Superfamily VENERACEA
Family VENERIDAE
Genus DOSINIA Scopoli
[Introd. ad Hist. Nat. 1777, p. 399)
T'ype.—Dosinia africana Hanley.
“ Animal with a large arcuate foot and closely united siphons. Com-
plete dental formula (the posterior right cardinal, being extremely thin,

is often broken off, eroded, or obsolete) L. 0101010.010 The thick
R. 1010101.101

middle cardinals are often bifid or excavated. Valves suborbicular, gen-
erally compressed, with a long and strong ligament seated in a groove and
enfolding a heavy resilium, lunule small, impressed ; escutcheon narrow.
nearly linear or absent; hinge plate broad and thick, valve margins
smooth ; pallial sinus rather long and usually acute, anterior lateral teeth
nearly obsolete and usually simple; sculpture usually of elegantly con-
centric grooves and interspaces, sometimes raised into lamelle at the
borders of the lunule and escutcheon, crossed rarely with weak radial
threads; coloration of the recent species rarely disposed in patterns and
usually pale, many species being white. The periostracum is usually thin
and polished.”—Dall, 1903.*

The genus was initiated in the Cretaceous but not very well represented.
The rather large and rotund shells are, however, very much in evidence in
the Tertiary and Recent faunas. The Recent specics number about one
hundred, and have an almost universal distribution in the temperate and
warmer waters.

DosiNra oBriquara Conrad

Dostinia obliguata Conrad, 1860, Jour. Acad. Nat. Seci., Phila., 2d ser., vol. iv,
p. 278, pl. xlvi, fig. 2.

Dosinia obliquata Meek, 1864, Check List Inv. Fossils N. A., Cret. and Jur.,
p. 13.

Description.— Lentiform, very oblique; beaks- almost terminal;
minute, concentric, regular, closely arranged, impressed lines on the
anterior side.”—Conrad, 1860.

Etymology: Dosin, a Sengalese name used by Adanson as a specific name.
* Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. vi, p. 1227.
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Type Locality—~Owl Creek, Tippalh County, Mississippi.

Conrad’s figure somewhat belies his description. The shell is rather
small and thin, subeireular and feebly convex; the umbones are rather
gibbous for the genus, the apiees aeute and prosogyrate, rising above the
dorsal margin and approximately central, not terminal in position. The
area of maximum inflation extends obliquely backward from the umbones
to the posterior ventral margin widening toward the base, thus giving
to the shell the eharacteristically oblique aspect which inspired the name.
The anterior end is broadly and symmetrically rounded, the posterior
obseurely truneated, the base line areuate. Thec external surfaee is seulp-
tured with very fine, overlapping eoncentrie laminz, most sharp and most
regular in th ecumbonal region and along the anterior margin. The char-
acters of the interior are not known.

The specics is represented in Maryland by a single imperfect valve.

Occurrence.—MoxxouTH ForMaTION. Brooks estate near Seat Pleas-
ant, Prince George’s County.

Collection.—Maryland Geological Survey.

Outside Distribution.—Ripley Formation. Ezogyra costafa zone,
Tippah County, Mississippi.

Genus CYCLINA Deshayes
[Traité Elém., vol. i, 1849, p. 623]

Type.—Venus sinensts Gmelin = Venus chinensis Gmelin.

“The dental formula is L. 0101010 = pp, fourth, or posterior, right
R. 1010101

eardinal is nearly obsolcte; the one in front of it and the anterior left
eardinal are bifid. The shell is suborbicular, nearly equilateral, and
plump; the ligament uneovered but deep-set; there is ncither a defined
lunule nor escutcheon, the sculpture is faint and chiefly concentrie, feebly
retieulated by radial strice; the hinge plate is broad, the inner margins of
the valves crenulate, the pallial sinus moderate in size, acutely angular in
front, and obliquely ascending. There is no trace of lateral teeth; the
periostracum is polished and translucent, the eoloration tinted, without

Etymology: xvxhes, circle.
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a distinct pattern. The typical forms are denizens of China, Japan, and
Korea. The two American forms which liave been referred to this genus
by Deshayes are discussed under the head of Cyclinella, and arc probably
allied to Mysia. They differ conchologically by having smooth inner
margins to the valves, a defined lunule, no trace of the fourth right car-
dinal tooth, and purely concentric sculpture.”—Dall, 1903.’

CYCLINA PARVA n, sp.
Plate XLI, Figs. 5, 6

Description.—Shell poreellanous, rather heavy for its small size, sub-
circular in outline, moderately inflated, the maximum convexity above
the median horizontal; umbones subcentral, rather prominent, with fine
prosogyrate apices placed a little in front of the median vertical ; lunule
and escutcheon not differentiated ; dorsal margins obliquely truncate, the
anterior shorter and more gently sloping than the posterior; anterior
extremity broader and smoothly rounded; posterior extremity obscurely
truncate ; base line evenly arcuate ; external surface smooth, excepting for
faint eoneentrie striations and two or three well defined resting stages, the
strize least feeble toward the lateral and ventral margins, but absent alto-
gether in the immediate vicinity of the umbones ; ligament external, opis-
thodetic, mounted on a rather short and slender nymph ; cardinals three
in number in each valve, radiating fan-like from beneath the umbones,
the anterior cardinal in the right valve thin, laminar and somewhat pro-
duced, the middle cardinal stouter, widening ventrally, the posterior

obliquely produced and asymmetrically bifid; anterior and medial car-
dinal of the left valve united bencath the unboues, the anterior slender,

laminar, clongated, the medial shorter, slightly elongated and stouter, the
posterior very slender and not very much produced ; adductor scars rela-
tively large, narrow but elongated, placed well up near the extremities of
the hinge line ; pallial sinus distinet, acutely angulated at about 90°, the
breadth and depth approximately equal; pallial line distant; inner ven-
tral margins simple.

*Trans. Wagner Free Inst. Sci., Phila., vol. {ii, pt. vi, p. 1234.
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Dimensions.—Altitude 3.7 mm., latitude 4 mm., semi-diameter 1.4 mm.

Type Locality—Brooks estate near Scat Pleasant, Prince George’s
County.

This small Venerid is quite unique in the molluscan faunas of the
East Coast Upper Cretaceous.

Occurrence.—MoNyouTi Foryarion. Brightseat, Brooks estate near
Seat Pleasant, Friendly, McNeys Corners, Prince George’s County.

Collection.—Maryland Geological Survcy.

Genus MERETRIX Lamarck
[Prodrome Nouv. Class. Coq., 1799, p. 85]

Type—Venus Meretriz Linné.

¢ Shell trigonal, plumyp, subequilateral, thin, smooth, with a vernicose
periostracum and a peculiar olivaceous tone of coloration; lunule and
escutcheon not distinctly defined ; cardinals three in each valve, with well-
marked auterior laterals ; the middle left and two anterior right cardinals
entire, smooth, the others grooved or bifid; right nymph and posterior
left cardinal corrugated ; dorsal margins, beyond the hinge plate, grooved
to receive the edge of the opposite valve; internal margins smooth, the
pallial line with a shallow arcuate flexuosity but no angular sinus.”—
Dall, 1903.*

The genus was initiated in the Cretaccous. The recent species are most
abundant in the Pacific.

MERETRIX CRETACEA (Conrad) Weller

ora cretacea Conrad, 1870, Am. Jour. Conch., vol. vi, p. 72, pl. iii, fig. 8.

Zora cretacea Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 167, pl.
xxiii, figs. 16, 17.

Aora cretacea Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 16.

Meretriz cretacea Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 608, pl. 1xviii, figs. 4-7.

Etymology: The specific name of the type.
*Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. vi, p. 1259.
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Description.—* Subtriangular, subequilatcral, convex; end margins
acutely rounded; umbo slightly prominent; lunule lanceolate, slightly
defined by an impressed line; ventral margin rounded.”—Conrad, 1870.

Type Locality—Haddonficld, New Jersey.

“ Shell below medium size, the dimensions of an average cxample arc:
Height 16.5 mm., approximate length 23 mm., convexity of one valve
0 mm.; somewhat triangularly subelliptical in outline. Valves moder-
ately convex, beaks small, situated anterior to the middle ; antero-cardinal
margin concave; anterior margin rather sharply rounded above, curving
more gently below and passing without interruption into the broadly
rounded ventral margin; posterior margin rather short, obscurely sub-
truncate; post-cardinal margin long, gently convex, meeting the antero-
cardinal margin at the beak in an angle of 120°. Postero-cardinal mar-
gin somewhat inflected, especially towards the beak; antero-cardinal
margin inflected in front of the beak to form a shallow lunule of moderate
width. Surface of shell marked by more or less irregular, concentric
lines of growth only. Hinge of the left valve with three cardinal teeth
diverging from beneath the beak, the two anterior ones of about equal
length, extending directly beneath the beak with a triangular pit between
them, the posterior one much more oblique and more elongate. In front
of the cardinal teeth is a single low lateral beneath the lunule and parallel
with the shell margin. In the right valve there are two divergent, bifid
cardinal teeth with a pit beneath the lunule for the reception of the ante-
rior lateral tooth of the oposite valve.”—Weller, 1907.

The only evidence of the former presence of this species in Maryland
and Delaware is a single imperfect cast from the Chesapeake and Dela-
ware Canal.

Occurrence—MATAWAN FormaTION. Summit Bridge, Chesapecake
and Delaware Canal, Delaware.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.

Outside Distribution—Matawan Formation. Woodbury clay, Mar-
shalltown clay marl, New Jersey.
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Genus ANTIGONA Schumacher?
[Essai, 1817, pp. 51, 154]

Type—Antigona lamellaria Schumacher.

“ Shell smaller and more trigonal, less rotund than Cytherea s. s.; the
left anterior lateral lamelliform and larger, with a perceptible socket in
the right valve; the posterior right cardinal broad and deeply bifid ; pal-
lial sinus small, triangular.”—Dall, 1903.?

Subgenus APHRODINA Conrad
[Am. Jour. Conch., vol. iv, 1869, p. 246]

Type—Jleretriz tippana Conrad.

“Shell rounded or suboval, striated or sulcated ; hinge in the left valve
with three diverging cardinal teeth, the anterior tooth as thick as the
middle one or thicker, and a straight, compressed, transversely rugose
lateral tooth parallel with the margin of the shell above it; pallial sinus
deep, and similar to that in Caryatis Roemer.”—Conrad, 1868.

“Shell concentrically striated, with a circumscribed lunule, but no
defined escutcheon; inner margins smooth; pallial sinus ample, frec,
ascending, rather rounded in front; hinge with three cardinals in each
valve, the right posterior cardinal bifid ; an elongate anterior lateral cor-
rugated on both sides and received into a corrugated pit in the right valve;
uymphs plain.”-—Dall, 1903.°

ANTIGONA (APHRODINA) TIPPANA Conrad
Plate XL, Figs. 3, 4

Meretrixz tippana Conrad, 1858, Jour. Acad. Nat. Seci., Phila., 2d ser., vol.
iii, p. 326, pl. xxxiv, fig. 18.

Dione tippana Meek, 1864, Check List Inv. Fossils, N, A., Cret. and Jur.,
p. 13..

Etymology: Antigone, daughter to didipus.

! Cytherea Bolten, 1798, (part) Mus. Boltenianum, ed. i, p. 177; 1819, ed. ii,
p. 124. Venus puerpera Linnzus. Not Cytheree Fabricius (Diptera), 1795,
Lamarck, 1806, nor H. and A. Adams, 1856.

Callista Fischer, 1887, Man. de Conch., p. 1084. Venus werrucose Linné.
Not Callista Morch, 1853.

?Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. vi, p. 1273.

*Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. vi, p. 1272.
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Aphrodina tippana Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Aphrodina tippana Conrad, 1869, Am. Jour. Conch., vol. iv, p. 246, pl. xviii,
figl. 5%

Aphrodina tippana Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p. 154,
pl. xxii, figs. 6, 7.

Aphrodina tippana Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 16.

Meretriz tippana Weller, 1907, Geol. Survey of New Jersey, Pal,, vol. iv, p.
607, pl. 1xviii, figs. 1, 2 (ex parte).

Description.— Subtriangular, obsoletely striated concentrically ; ante-
rior sides slightly compressed, with an ascending basal margin, extremity
rather acutely rounded, distant from the apex; basc a little prominent in
the middle, subtruncated on either side; posterior end but slightly more
obtuse than the anterior; beaks prominent.”—Conrad, 1858.

Type Locality—Owl Creek, Tippah County, Mississippi.

Shell rather large and heavy, ovate-trigonal in outline, evenly but
strongly inflated ; lunule narrow, elongated, defined by an impressed line;
area behind the minbones somewhat flattened but escutcheon not differenti-
ated ; umbones rather prominent by reason of their position at the apex of
an angle of a little more than 90°; umbones evenly rounded but not
strongly inflated, the apices incurved, prosogyrate, slightly anterior in
position ; anterior extremity strongly arcuate, even a little nasute in front
of the lunule; posterior dorsal margin obliquely arcuate, the lateral mar-
gin obscurely truncate ; ventral margin convex, more strongly upcurved in
front than behind ; external surface concentrically striated with a vigorous
incremental sculpture which becomes increasingly prominent toward the
ventral margin; licament external, opisthodetic, mounted on rather a
slender nymph which extends a little less than half-way down the dorsal
margin ; cardinals three in number in each valve, the anterior cardinal of
the right valve short and slender, the middle cardinal trigonal, the poste-
rior laminar and elongated, anterior cardinal of the left valve trigonal and
stouter than that of the right, the middle cardinal rather short and slender,
the posterior elongated parallel to the nymph, a single short lateral elon-
gated parallel to the lunular margin in the right valve, received in a double
socket in the left; muscle impressions distincet but not conspicuous, the

anterior semi-elliptical, the posterior subcircular ; pallial line distinet, the
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sinus linguiform and obliquely ascending almost but not quite to the
median horizontal.

Aphroding tippana Conrad is one of the most widely distributed aud
most characteristie species of the Fxogyra esstata zone. Weller has deter-
mined some casts from the Matawan of New Jersey by this name, but they
seem to show at least a subspecific difference in the shorter, relatively
higher outline and the less produced, more broadly rounded posterior end.

Oeceurrenee.—MoxnmouTH Foratatrox. Brightseat, Prince George's
County.

Colleetions.—Maryland Geological Survey, Philadelphia Academy of
Natural Seciences, U. S. National Museum.

Outside Distribution.—Magothy Formation. New Jersey. Ripley
Formation. [Lzogyra costata zone, Union, Tippah and Alcorn counties,
Mississippi; Georgia; Eufaula, Alabama. Extreme fop of zone, Chatta-

hoochee River, Georgia.

Genus LEGUMEN Conrad
[Jour. Acad. Nat. Sci., Phila., 2d ser., vol. iii, 1858, p. 325]

Type.~Legumen ellipti.cus Conrad = L. planulatum Conrad.

“ Shell cquivalve, very inequilateral, flattened; hinge with two very
slender teeth in the right valve under the beak, and one posterior, very
oblique, prominent, lamelliform tooth.”—Conrad, 1858.

Legumen like the associated Leptosolen occurs most frequently in the
form of casts, but it is readily differentiated from the latter by the rela-
tively greater altitude, the ellipsoidal rather than cylindrical outline, and
particularly by the absence of a sulcus across the umbones.

The genus, though quite abundant locally, has a restricted distribution
within the Cretaceous.

A. Altitude of shell not more than half the latitude....Legumen planulatum
B. Altitude of shell equal to or greater than half the latitude
Legumen earolinense

Etymology: Legumen, a bean.

45
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LeEcuMEN PLANULATUM Conrad
Plate XL, Figs, 5-7

Solemya planuleta Conrad, 1853, Jour. Acad. Nat. Seci., Phila., 2d ser., vol.
ii, p. 274, pl. xxiv, fig. 11.

Legumen ellipticus Conrad, 1858, Ibidem, vol. iii, p. 825, pl. xxxiv, fig. 19.

Legumen appressus Conrad, 1858, Ibidem, p. 325.

Legumen appressa Meek, 1864, Check List Inv. Fossils, N. A., Cret. and
Jur., p. 15.

Legumen elliptica Meek, 1864, Ibidem.

Legumen planata Meek, 1864, Ibidem.

Legumen ellipticus Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Legumcen appressus Conrad, 1868, Ibidem.

Legumen planulatus Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 304.

Legumen planulatum Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p.
184, pl. xxv, figs. 3, 4.

Legumen appressum Whitfield, 1885, Ibidem, p. 185, pl. xxv, figs. 6-S.

Legumen ellipticum Whitfield, 1885, Ibidem, p. 184, pl. xxv, fig. 5.

Legumen planulatum Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 17.

Legumen appressum Johnson, 1905, Ibidem.

Legumen ellipticum Johnson, 1905, Ibidem.

Legumen planulatum Weller, 1907, Geol. Survey of New Jersey, Pal., vol.
iv, p. 612, pl. Ixix, figs. 3-7.

Description.—* Elliptieal, compressed, sides flattened; end margins

rounded ; hinge and basal margins nearly parallel.”—Conrad, 1853.

Type Locality.—Monmouth County, New J efscy.

Shell very thin and porcellanous, much compressed, transversely ellip-
soidal in outline, slightly expanding posteriorly; dorsal and ventral mar-
gins subparallel ; posterior extremity strongly arenate, anterior end of
shell slightly constricted directly in front of the umboncs; the lateral
margin evenly and strongly convex.; lunule and escutcheon not defined;
umbones very low and compressed with sharp and prosogyrate apices
placed within the anterior third; external surface adorned with a sharp
Incremental sculpturec, almost obsolete in the umbonal region and along
the extreme dorsal margin, sharpest and most regular near the anterior
ventral margin ; radial sculpture not developed; ligament submarginal,
seated on a nymph not quite half as long as the posterior dorsal margin ;
cardinals three in number in each valve; the anterior and middle cardinals

of the right valve thin, laminar and rather short, diverging beneath the
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mubones at rather a small angle; the posterior cardinal also thin and
laminar, finely bifid, much elongated and set close under the nymph to
which it is approximately parallel; anterior cardinal of left valve thin and
laminar, but quite prominent, fitting between the anterior and middle
cardinals of the right valve ; the middle and posterior cardinals of the left
valve laminar and elongated, the posterior more produced and narrowly
sulcate, both of them placed far back under the dorsal margin and diverg-
ing from one another and from the ligament nymph at a very small angle
in order that they may receive the posterior cardinal of the right valve;
muscle impressions small, obscurc; pallial line running close to the
ventral margin; sinus short, broad, acutely angulated at its anterior
extremity.

Occurrence.—MaTawaN Foraariox. Three-quarters of a mile south-
west of Ulmstead Point, Anne Arundel County. Mox>ouTH ForMATION.
Freeman’s Creck, Kent County ; Brightseat, Brooks estate near Scat Pleas-
ant, Friendly, McNeys Corners, 2 miles south of Oxon Hill, Prince
George’s County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey, U. S. National Muscum.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
Woodbury clay, Wenonah sand, New Jersey. Monmouth Formation.
Navesink marl, Red Bank sand, New Jersey. Black Creek Formation.
North and South Carolina. Futaw Formation (Tombigbee sand mem-
ber). Ezogyra ponderosa zone, Mortoniceras subzone, Georgia. Ripley
Formation. Ezogyra ponderosa zone, Barbour County, Alabama. Ezo-
gyra costata zone, Schley County, Georgia ; Eufaula, Alabama ; Union and
Tippah counties, Mississippi. FEatreme top of zome, Pataula Creck,
Georgia. Selma ormation. Kzogyra costata zone, Wilcox County, Ala-
baina ; east-central Mississippi.

LEGUMEN cAROLINENSE (Conrad)

Baroda carolinensis Conrad, 1875, Kerr’s Rept. Geol. Survey, North Caro-
lina, Appendix, pp. 8, 9, pl. ii, fig. 10.

Description.—* Shell oblong, very inequilateral, convex, with a few

slightly hmpressed concentric furrows; posterior cardinal margin long,
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straight, oblique ; margins rounded ; umbonal slope undefined and regu-
larly convex with post-umbonal slope. This is the first species found in
America, and represents an interesting exelusively Cretaceous genus. The
hinge fortunately can be obtained in perfection at Snow Hill. The genus
is common to the Senonian strata in America, Burope and Southern
India.”—Conrad, 1875.

Type Locality.—Snow Hill, North Carolina.

Ligament external, opisthodetic, nymphs elongated and produced more
than half the length of the dorsal margin ; cardinals three in number in
right valve, two in left; the anterior and middle cardinals of the right
valve rather short, simple and not very heavy, diverging at rather a small
angle from beneath the umbones, the posterior eardinal laminar obliquely
elongated and placed far back toward the nymph; cardinals of the left
valve two in number, the anterior laminar, the posterior shorter but rather
stouter, diverging beneath the umbones at an angle of about 25°; spaee
between the anterior cardinal and the dorsal margin wider than that
between the posterior cardinal and the nymph ; muscle impressions rather
large, unequal, the anterior elongated, the posterior subeireular, situated
above the median horizontal near the cxtremities of the hinge plate ; pal-
lial sinus broad, moderately deep, horizontally directed, obtuse; inmer
ventral margins simple.

Occurrence—MaTawAN  FormaTioN.  Cassidy’s Landing, Cecil
County.

Collections—Maryland Geologieal Survey, U. S. National Muscum.

Outside Distribution.—Black Creek Formation. North and South
Carolina. Ripley Formation. Exogyra ponderosa zone, Barbour County,
Alabama.

Genus CYPRIMERIA Conrad.
[Proc. Acad. Nat. Sci., Phila., 1864, p. 212]

Type.—Cytherea excavata Morton.
Lentiform; hinge of right valve broad, with a bifid oblique cardinal
tooth under the apex, and two oblique acute anterior teeth, with an inter-

Etymology: Kiwpis, Cypris, a surname of Venus and a Lamarckian genus
of bivalves.
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mediate pit for the reception of the tooth in the opposite valve.”—Conrad,
1864.

“This genus is charaeteristically Cretaceous and has a suborbicular
shell fechly eoncentrically sculptured, rather heavy and moderately convex,
without any circumseribed lunule or escutcheon, the ligament external,
but sct in a depressed area, on cach side of which the valves rise to a
rounded dorsal limit but without becoming keeled. The internal margins
}% (1)(1)(1)(;172 . The first
anterior left cardinal aud the anterior two right cardinals are entire, the

of the valves are smooth. The hinge formula is

others grooved or bifid. There is no trace of any lateral tooth. The pallial
line is almost simple; a slight flexuosity, as in Circe, alone represents the
sinus. It is obvious that the animal must have had very short siphons, if
any, and cannot have been elosely related to Dosinia, as supposed by

Stoliezka."—Dall, 1903

A. Adult shell not exceeding 45 mm. in altitude; valves compressed,
squarely truncate posteriorly...................... Cyprimeria depressa
B. Adult shell frequently exceeding 45 mm. in altitude; valves more or
less inflated, rounded posteriorly or obliquely truncate.
Cyprimeria major

CYPRIMERIA DEPRESsA Conrad
Plate XL, Tigs. 8-10

Dosinia depressa Conrad, 1860, Jour. Acad. Nat. Sci,, Phila,, 2d ser., vol. iv,
p. 278, pl. xlvi, fig. 6.

Dosinia depressa Meek, 1864, Check List Inv. Fossils, N. A,, Cret. and Jur.,
p. 13. .

Cyprimeria depressa Conrad, 1875, Kerr’s Rept. Geol. Survey of North
Carolina, Appendix, p. 9.

Cyprimeria depressa Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 308.

Cyprimeria depressa Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 156,
plL. xxii, figs. 11, 12. (Synonymy excluded.)

Cyprimeria depressa Johnson, 1905, Proc. Acad. Nat. Sci., Phila,, p. 16.

Description.— Longitudinally ~suboval, convex-depressed, inequi-
lateral; dorsal margin somewhat arcuated, subangular at the posterior
extremity; umbo flattened ; beak not prominent ; disk smooth or with a
few distant furrows ; umbo minutely and elegantly striated concentrically;
length cousiderably more than the height.”—Conrad, 1860.

tTrans., Wagner Free Inst. Sci., Phila., vol. iii, pt. vi, p. 1282.
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Type Locality.—Eufaula, Alabama.

Shell rather small and thin for the genus, transversely ovate in outline,
eonspicuouslty compressed; lunule and escutcheon not differentiated ;
umbones small, flattened, anterior, the apices acute, prosogyrate and pro-
jeeting slightly beyond the dorsal margin; umbonal angle not far from
140°; anterior dorsal slope less gentle, more uniform, and less produced
than the posterior, merging gradually into the anterior lateral margin;
posterior dorsal margin produced more or less gibbous, very thin and sharp
by reason of the bevelling along its inner surface ; posterior latcral margin
vertically truncate ; base line obliquely arcuate, much more strongly so in
front than behind ; external surface striated with a modified incrementai
sculpture which is sharp and regular in the immediate vicinity of the
umbones, but which becomes less sharp and less regular away from them ;
resting stages increasingly numerous toward the base line; ligament sub-
marginal, opisthodetic ; cardinals threc in number in each valve, radiating
fan-like from beneath the umbones ; anterior cardinal of right valve sharp,
elevated, laminar, the middle cardinal broad, low, asymmectrically cuncate,
the posterior cardinal even more elevated than the anterior and, like it,
thin and laminar, though feebly reinforced upon its anterior surface;
anterior cardinal of left valve rather hcavy, expanding ventrally, the
middle cardinal elevated along its posterior margin, the posterior, thin,
sharp, laminar and not very prominent; laterals not developed, though
there is a minute and irregular depression a little less than half-way down
the posterior dorsal margin of the left valve, whieh is oecupied by a eor-
responding elevation in the right ; musele sears rather small and obscure,
the anterior elongated, the posterior semi-elliptical, plaeed high up under
the extremities of the hinge platc; pallial line simple but truncated pos-
teriorly, far distaut from the base linc ; inner ventral margins simple.

Cyprimeria depresssa Conrad might more properly have been named
compressa, since the extreme compression of the valve is the most striking
diagnostic of the species. It is the smallest member of the genus reported
from the area under discussion. The only resemblance sufficiently strik-

ing to cause confusion is that with the larger, less compressed C. eretacea
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Conrad. The latter is, however, less produced posteriorly and its dorsal
margin is more gibbous.

Though less conspicuous a factor than C. major n. sp., it is almost as
abundant in number of individuals in the Monmouth of Prinee George’s
County.

Occurrence.—MoNMOUTH ForMATION. Brightseat, Brooks estate near
Seat Pleasant, 1 mile west of Friendly, Fort Washington, Prince George’s
County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, U. S. National Museum.

Outside Distribution.—Black Creek: Formation. North and South
Carolina. Eulaw Formation. Ezogyra ponderosa zone (basal), Russell
County, Alabama. (Tombigbee sand member) Ezogyra ponderosa zonc,
Mortoniceras subzone, Russell County, Alabama. Ripley Formation.
Exogyra ponderosa zone, Georgia; Russell County, Alabama. KErogyra
costata zone, Georgia; Eufaula, Alabama; Union and Tippah counties,
Mississippi. Exztreme top of zone, Pataula Creek, Georgia ; Chattalioochee
River, Alabama.

CYPRIMERTA MAJOR 1. Sp.
Plate XT,, Figs. 11, 12; Plate XLI, Figs. 1-4; Plate XLII, Fig. 1;
Plate XLIII, Fig. 1

Description.—Shell porccllanous, very heavy and crumbly, and far
exceeding all co-existent members of the genus in maximum dimensions ;
altitude attained fully 95 mm., and latitude 100 mm.; convexity moder-
ately high for the genus, the maximum diameter falling a little above the
median horizontal ; outline ovate or subtrigonal ; umbones evenly but not
greatly inflated, the apices rounded, acute, prosogyrate, antcrior ; lunule
not differentiated ; escutcheon suggested by the bevelling of the inner sur-
tace of the dorsal margin ; anterior dorsal slope steeper, more uniform and

less produeed than the posterior ; general direction of the dorsal margins

at right angles to one another but swing to a flexure in the posterior slope
between one-third and one-fourth of the distance from the umbones to the
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lateral margin increasing the angle to 130° or 140° ; anterior end of shell
broadly and smoothly rounded, posterior obliquely and somewhat obseurely
trunecate ; base line asymmetrieally areuate, more strongly upeurved in
front than behind; a narrow posterior area rudely differentiated by the
inereascd prominence of the incremental seulpture, the broad and very
shallow depression whieh is often developed in front of it, and the still
more shallow depression along its medial portion ; external surfaec inere-
mentally sculptured, the striations sharp and regular in the immediate
viemity of the umbones, almost obsolete over the medial portion and
irregular with oceasional resting stages toward the ventral margin, uni-
formly coarse over the posterior area from the umbones to the base ; liga-
ment submarginal, opisthodetic, supported by a robust nymph; hinge
plate heavy, hinge armature restricted to threc cardinals in each valve,
radiating fan-like from beneath the umbones; anterior cardinal of right
valve laminar, middle eardinal stout and trigonal, inelined forward, pos-
terior eardinal obliquely elongated, deeply suleated medially; anterior
cardinal in left valve rather stout, expanded ventrally; middle cardinal
trigonal, inclined backward ; posterior cardinal sharp and laminar, par-
tially fused with the dorsal margin ; adductor musele sears obscure, the
anterior elongated, the posterior semi-elliptieal, placed high up under the
distal extremities of the dorsal margins ; pallial line simple but truneated
behind, rather distant from the base ; inner ventral margins simple.

Dimensions—Altitude 76.5 mm., latitude 86 mm., semi-diameter
23.5 mm.

Type Locality.—Brightseat, Prince George’s County.

This species is much the largest and heaviest member of the genus
described from the East Coast or Gulf Cretaceous. (. alta, its probable
analogue in the Southern Atlantie Cretaceous, is smaller, relatively higler,
and more smoothly rounded, especially along the posterior lateral margin.

The variation in outline is rather wide, the young are much more
rounded, relatively lower, more cvenly inflated and more symmetrieal than
the adults, while the adults vary quite widely among themselves in relative
proportions and in the size of the umbonal angle. The figured specimens
arc rather extreme but by no means unusual types.
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The speeies is eonfined to the Monmouth and possibly to the Monmouth
of Prinee George’s County, but within that restrieted area it is, with the
exception of Ezogyra, the most conspicuous element in the bivalve faunas.

Occurrence.—MoxyouTH FormarioN.  ? Bohemia Mills, Ceeil
County ; Brightseat, Brooks estate near Seat Pleasant, railroad cut west
of Seat Pleasant, ? 2 miles southwest of Oxon Hill, Fort Washington,
Prinee George’s County.

Collections.—Maryland Geologieal Survey, U. S. National Museum.

Superfamily TELLINACEA
Family TELLINIDAE

Genus TELLINA (Linné) Lamarck
[Prodrome, 1799, p. 84|

Type—Telling virgata Linné,

“The hinge of T'ellina in the broad sense, when developed to the fullest
extent, comprises on each valve an anterior and posterior lateral and two
cardinals of which one iz grooved or bifid on its distal edge. When the
valves are closed the two bifid teeth are central and the simple teeth are
respectively anterior and posterior to them. Normally the teeth of the
right valve elose in advanec of the tecth of the left valve, and in the obso-
lescenee of the laterals those of the left valve disappear first. The simple
cardinal of the left valve is often very close to and hardly distinguishable
from the anterior part of the nymphal eallosity, and owing to its fragility
is often broken off at the base, leaving hardly a trace, from which eireum-
stanees proeced the erroneous diagnoses so eommon in the literature
whieh aseribe a single left cardinal to sundry speeies or groups of T'¢llina.
No Tellina is without two cardinal teeth in each valve, and at least one
(anterior) lateral tooth in the right valve, unless it has been deprived of
these parts by erosion, fracture, senility, or abnormal growth. . . . . The
ligament varies from extremely long and narrow, as in Phylloda, to short
and high, as in some speeies of Angulus. The nymphs are usually larger
and more prominent in thin shells with short ligaments ; subeireular speeies

Etymology: TeAAlvy, a kind of shell-fish.
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always have a short ligament. The resilium is usually enclosed in the
hemicylindric ligament. In some forms, however, as Mefis and Tellidora,
the resilium is much shorter than the ligament and evinces a tendency to
become internal as in the Semelide. The exterior sculpture of the Tel-
linas is emphatically concentric, though fine radial sculpture often exists,
it does not, except in the section Pscudarcopagia, rival the concentric
sculpture in strength. There is no known species with only radial sculp-
ture. Oblique or angular sculpturc is rare. The posterior end of the shell
is usually flexed to the right and exhibits one or more folds of greater or
less prominenec. Occasional marked inequality of the valves is observable,
and the culmination of the surface ssculpture as it passes over the ridges
which radiate from the beaks toward the end of the valves sometimes
results in clegant lamelliform promincnce.”—Dall, 1900."

The genus was initiated in the Jurassic and has been abundantly repre-
sented since the late Mesozoic. The recent species are numbered by the
hundreds and are particularly characteristic of the tropieal and sub-
tropical seas.

A. Altitude of shell approximately one-half the latitude....Tellina georgiana
B. Altitude of shell more than one-half the latitude............ Tellina gabbi

Subgenus ARCOPAGIA Brown
[T1l. Conch, Great Britain, 1827, p. ii_, pl. xvi, fig. 8]

“ Shell large, solid, rounded, moderatcly eonvex, the flexure obsolete;
posterior left lateral absent, and the anterior obsolete, other tecth normal ;
sinus free, ascending obliquely; internal radii thiek and strong but ill-
defined ; seulpturc concentric, usually smoothish or not sharply lamellate,
sometimes reduced to increniental lines. Warm, temperate, and tropical
seas.”~—Dall, 1900.*

TELLINA (ARCOPAGIA) GEORGIANA Gabb

Tellina (Tellinella) georgiana Gabb, 1876, Proc. Acad. Nat. Seci., Phila., p.
307.

Tellina georgiane Johnson, 1905, Ibidem, p. 16.

Tellina georgiana Weller,1907, Geol. Survey of New Jersey, Pal., vol. iv, p.
615, pl. 1xx, figs. 1, 2.

1 Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. v, pp. 1006-9.
2PDall, Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. v, p. 1011.
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Description.— Shell moderately large, elongate; beaks central, ele-
vated, anterior end produced, rounded; base very slightly convex: pos-
terior end subangulated below, arched above ; a strong umbonal ridge runs
from the beaks to the angle. Surface destroyed on the only specimen I
have seen. Length 2.6 in., width 1.25 in. The impression of the hinge 1s
preserved in the matrix, and the shell is so strongly characterized by its
form that 1 have not hesitated to describe it. It is from Pataula Creck,
Georgia, in a hard calcareous marl.”—~Gabb, 1876.

“The dimensions of two specimens are: Length 32 mm. and 46 mim.,
height 16 mm. and 23 mm. Shell very broadly subtriangular in outline,
the beaks nearly eentral and pointing a little backward, the greatest
anterior extension at considerably below the middle. The anterior and
posterior cardinal margins meeting at the beak in an angle of about 140°
to 150°, curving gently downward in front and behind ; anterior margin
rather sharply rounded; ventral margin very long and gently convex;
postero-basal extremity sharply rounded or subangular ; posterior margin
nearly vertically snbtruncate below, curving forward above and passing
into the cardinal margin. Valves depressed convex, with a subangular
umbonal ridge extending from the beak to the postero-basal extremity,
the surface sloping with a very gentle convex curve to the anterior, pos-
terior and ventral margins; curving much more abruptly to the cardinal
margins, but just before reaching the margin the surface is deflected in
the casts so as to form a rather narrow flattened area extending from the
beak in each direction and gradually dying out before reaching the ante-
rior and pasterior extremities of the shell; just benecath the beak this
flattened area bears the impressions of the hinge teeth. Surface of the casts
smooth, exeept for a few very faint and indistinct radiating coste just
above the postero-cardinal slope of the valves. Pallial sinus very deep,
extending beyond the middle of the shell. Hinge teeth small and weak,
situated just beneath the beak, a single one in the left valve with a socket
on either side, and two in the right valve with a deep socket hetween.”-
Weller, 1907.

The two casts which have been referred to this species are by no means

colclusive evidence of its former existence in Maryland.
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Occurrence.—MarawaN ForyMarioN. Three-quarters of a mile south-
east of Ulmstead Poiut, Anne Arundel County.

Collections—DMaryland Geologieal Survey, Philadelphia Aeademy of
Natural Seienees, New Jersey Geologieal Survey.

Outside Distribution.—Matawan Formation. Wenonah sand, New
Jersey. Ripley Formalion. Lwogyra costata zone. Extreme top of zone,
Pataula Creek, Georgia.

TELLINA (ARCOPAGIA) GABBI 1. sp.
Plate XL1I, Fig. 2

Peronwoderma georgiana Gabb, 1876, Proc. Acad. Nat. €ci., Phila., p. 308.

Peronwoderma georgiana Johngon, 1905, Ibidem, p. 16.

Peronwoderma georgiana Weller, 1907, Geol. Survey of New Jersey, Pal,

vol. iv, p. 617, pl. 1xx, figs. 4-6.

Deseription.— Shell small, thin, flattened ; clongate, beaks subeentral
in one easc in the middle, in another a little posterior; eardinal margins
sloping about equally towards both ends. Anterior end prominently and
narrowly rounded ; posterior rounded, subtruncate ; base hroadly and regu-
larly eonvex. Surfaece marked by fine, regular eoncentrie lines. Hinge
eomposed of minute teeth. Length 1.2 in, width 0.8 in.”—Gabb, 1876.

Type Locality—Pataula Creck, Georgia.

Shell rather large for the genus, compressed, ovate, trigonal in outline;
umbones flattened, ineonspieuous, not over-topping the dorsal margius,
slightly posterior; umbonal angle approximately 135°; dorsal margins
oblique, the anterior very gentle, the posterior moderately steep; anterior
lateral margin broadly and smoothly rounded, the posterior obscurely
truncate ; base line broadly areuate ; external surfaee senlptured with very
thin, eoneentrie lamin, their dorsal edges free, but elosely appressed;
ligament external, opisthodetic, mounted on a nymph almost half the
length of the dorsal margin ; hinge eoneentrated, that of the right valve
armed with two short, divergent eardinals and an auterior lateral; hinge
of left valve and characters of adductor sears and pallial sinus unknown.

Weller suggested that this species might properly be referred to Tellina,
‘but he hesitated to do it beeause Gabb’s name was already preoecupied by
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another of his speeies which he had deseribed at the same time from
Pataula Creek.

Occurrence—MoxaouTi ForaatioN, ? Mouth of Turner’s Creek,
Kent County; Brightseat, Brooks estate near Seat Pleasant, Friendly,
1 mile west of Friendly and MeNeys Corner, Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Seiences, New Jersey Geological Survey.

Outside Distribution.—Matawan Formation. Woodbury elay, Weno-
nah sand, New Jersey. Monmouth Formation. Red Bank sand, New
Jersey. Ripley Formation. Exogyra costata zone. Extreme top of zone,
Pataula Creek, Georgia.

Genus TELLINIMERA Conrad
[Am. Jour. Conch., vol. vi, 1870, p. 173]

Type.—Tellinimera eborea Conrad.

A more perfeet hinge of the left valve of this genus gives the following
charaeter: Cardinal tecth two; anterior one V-shaped, nearly direet, or
slightly directed anteriorly; the posterior tooth bifid, oblique; posterior
lobe thick, and longer than the anterior lobe; eardinal plate compara-
tively broad laterally, posteriorly channeled ; anteriorly with a small pit.
apparently for the reeeption of a lateral tooth.”—Conrad, 1870.

Conrad took the unwarranted liberty of changing the name 7Tellintmera
to Tellimera when he elevated the subgenus to the rank of a genus.

The genus is restrieted in its known distribution to the Cretaceous.

TELLINIMERA EBOREA Conrad
Plate XLIT, Figs. 5, 6

Tellina (Tellinimera) eborea Conrad, 1860, Jour. Acad. Nat. Sci., Phila., 2d
ser., vol. iv, p. 278, pl. x1viii, fig. 14.

Tellina (Tellinimera) eborea Meek, 1864, Check List Inv. Fossils, N. A,
Cret. and Jur., p. 14.

Tellinomera eborea Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Tellimera eborea Conrad, 1870, Am. Jour. Conch., vol. vi, p. 73.

Tellinimera eborea Tryon, 1884, Struct. and Syst. Conch., vol. iii, p. 169,
pl. cxii, fig. 100.

Etymology: Tellina; uépos, part, share.
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Tellimera eborea Whitfield, 1885, Mon. U. 8. Geol. Survey, vol. ix, p. 164,
pl. xxiii, figs. 12, 13.

Tellinimera eborea Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 16.

Tellinimera eborea Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 621, pl. Ixx, figs. 19(?), 21(?).

Description—* Equilateral, subtriangular, compressed ; reflexed pos-
teriorly, and subangulated ; anterior end rounded ; dise with concentric,
regular, slightly impressed lines; substanee very thin; anterior cardinal
tooth slightly oblique, the posterior one very oblique.”—Conrad, 1860.

Type Localily—Alabama.

Shell thin, fragile, polished, compressed, inequilateral, transversely
trigonal-ovate in outline; wmbones flattened, opisthodetie, conspicuous
only by reason of their position at the summit of an angle of not far from
100°; posterior area flattened, the keel rather ill-defined, however, and
evanescent toward the ventral margin; anterior dorsal slope very gentle,
the lateral margin rounding evenly into the horizontal base; posterior
dorsal slope very steep, the posterior lateral margin obseurely truneate;
external surface sculptured with sharp, concentric striations which are
absent in the umbonal region, but grow increasingly deeper toward the
ventral margin; ligament external, opisthodetie; hinge with the char-
acters of the genus.

The species superfieially resembles #nona eufalensis Conrad but is
more compressed, more inequilateral and more strongly striated eoncen-
trically.

Ocenrrence.—MoxyouTit FormarioN. One-half mile east of Millers-
ville, Anme Arundel County; Brightseat. Brooks estate near Seat Pleas-
ant, 1 mile west of Friendly, 2 miles south of Oxon Hill, Prince George’s
County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.

Outside Distribution.—Matawan Formaiion. Merchantville clay marl,
Woodbury elay, Wenonah sand, New Jersey. Cretaceous. Alabama.
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Genus AENONA Conrad
[Am. Jour. Conch,, vol. vi, 1870, p. 74]
Type—Tellina eufalensis Conrad.
“ Equivalved, without fold; hinge eharacter, two ecompressed very
small, widely diverging teeth in the right valve; lunule very narrow,
laneeolate, and marked by a deeply impressed line.”—Conrad, 1870.

Restrieted in its known distribution to the Cretaeeous.

AixoNa EUrALENSIS Conrad
Plate XLII, Figs. 3, 4

Tellina eufalensis Conrad, 1860, Jour. Acad. Nat. Seci., Phila., 2d ser., vol.
iv, p. 277, pl. xlvi, fig. 15.

Tellina eufalensis Meek, 1864, Check List Inv. Fossils, N. A., Cret. and Jur,,
p. 14.

Anong eufaulensis Conrad, 1870, Am. Jour. Conch., vol. vi, p. 74.

Enona eufaulensis Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 168.

pl. xxiii, figs. 2, 3. (Hinge incorrectly drawn.)

Anona eufaulensis Johnson, 1905, Proe. Acad. Nat. Sci., Phila., p. 16.

Ainona eufaulensis Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,

p. 623, pl. 1xx, figs. 24, 25. (Hinge incorrectly drawn.)

Description.— Subtriangular, eonvex, entire, inequilateral; anterior
end subtrunecated ; hinge margins equally deelining ; summit not promi-
nent; posterior end aeutely rounded; left valve furnished with one bifid
and one rudimentary eardinal tooth ; lateral distinet.”—Conrad, 1860.

Type Locality.—Lufaula, Alabama.

Shell thin, poliched, very fragile, rather compressed, transversely elon-
gated, subtrigonal in outline, subequilateral ; umbones slightly bulbous at
their tips, orthogyrate, plaeed a little behind the median line; umbonal
angle not far from 135°; anterior slope a little more gentle and a little
more produced than the posterior; base line evenly and gently arcuate;
external surfaee smooth, cxeepting for a few ineremental striations near
the base; bands of eoneentrie eolor markings frequently retained, the
umbones being, as a rule, darker than any other portion of the shell ; liga-
ment external, opisthodetic, the nymph short and rather slender; hinge
plate narrow ; armature of left valve moderately eoneentrated, eonsisting
of a short laminar eardinal fused anteriorly with the dorsal margin and,
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on the other side of the triangular pit, a very short, trigonal eardinal,
feebly suleated longitudinally; anterior and posterior laterals subequal,
symmetrically plaeed with respeet to the umbones. double, more elevated
medially than toward the extremities ; two ecardinals developed in the right
valve, the anterior short, thin, and laminar, the posterior placed directly
beneath the umbones, short but stout and broadly suleate ; dorsal margins
bevelled to funetion as laterals but no true laterals developed ; musele sears
rather large but obseure ; pallial sinus very broad, reaching approximately
to the median vertical not confluent with the pallial line.

The species differs from T'ellinimera eborea Conrad, which it super-
fieially resembles, in the more nearly equilateral outline due to the rela-
tively shorter and more angular anterior end of the latter. 1t differs,
furthermore, in the absenee of the sharp, concentrie striations which char-
acterize 7', eborea.

Occurrence—MoxyouTii Formariox., Brightscat, Brooks estate near
Seat Pleasant, Friendly, 1 mile west of Friendly, McNeys Corners, and
? miles southwest of Oxon Hill, Prince George’s Clounty.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Seieneces, New Jersey Geological Survey, U. S. National Mugeum.

Outside Distribution.—Matawan Formation. Woodbury elay, New
Jersey. Ripley Formation. Exogyra costata zone, Quitman County,
Georgia; Eufaula, Alabama; Union and Tippah counties, Mississippi.
Extreme top of zone, Pataula Creck, Georgia; (‘hattalioochee River, Ala-
bama.

Genus LINEARIA Conrad
[Jour. Acad. Nat. Sei., Phila., 2d ser., vol. iv, 1860, p. 2791

Type—Linearia metastriata Conrad.

“Oval or oblong; eardinal teeth in the left valve two, the anterior one
elongated, very oblique, the other under the apex small and bifid."—
Conrad, 1860.

“The hinge shows two small, diverging, nearly equal teeth, dirceted
obliquely forward, the anterior one very oblique: and two rather long

Etymology: Linearis, lineated.
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lateral very distinct pits, the posterior one very distant from the apex.
The pallial sinus is rounded and extends to a direct line between the apex
and ventral margin, according to d’Orbigny’s figure 5, and beyond that
point in figure 17. The present species approaches figure 5 most ncarly
in outline, but the radiating lines over the whole disk is a distinguishing
character, and the height of the shell is proportionally less.”—Conrad,
1870.

The shell is rather small, cquivalved and subequilateral, moderatecly
heavy, more or less elongated transversely, with well-rounded lateral
margins. The characteristic sculpture is a radial lineation with inter-
secting concentric strize. The genus is restricted in its known distribution

to the Cretaceous.

Linearta METASTRIATA Conrad

Linearia metastriata Conrad, 1860, Jour. Acad. Nat. Sci.,, Phiia., 2d ser.,
vol. iv, p. 279, pl. xlvi, fig. 7.

Linearia metastriata Meek, 1864, Check List Inv. Fossils, N. A., Cret. and
Jur., p. 14.

Linearia metastriata Conrad, 1870, Am. Jour. Conch., vol. vi, p. 73, pl. iii,
fig. 11.

Linearia metastriata Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p.
165, pl. xxiii, figs. 6, 7.

Linearia metastriata Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 16.

Linearia metastriata Weller, 1907, Geol. Survey of New Jersey, Pai., vol.
iv, p. 618, pl. Ixx, figs. 8, 9.

Description.— Oblong-oval, convex, subequilateral ; posterior end sub-
truncated ; disk with finc concentric lines and distinet radiating lines
anteriorly, and larger crenulated radii posteriorly; the rest of the surface

with microscopic radiating lines; cardinal tooth under the apex widely
bifid ; lobes small and slender.”—Conrad, 1860.
Type Locality—Eufaula, Alabama.

Shell transversely oval in outlinc; anterior cnd evenly rounded, pos-
terior obscurcly truncate; external surfacc very finely cancellated, con-
centric sculpture of fifty to sixty acutc lirations, which evenly override the
radials in the medial portion of the disk but are minutely undulated by

1 Am. Jour. Conch., vol. vi, 1870, p. 73.
46
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them anteriorly and even more sharply posteriorly ; radial seulpture con-
fined to striations on the interspaces between the eoneentrie lire on the
medial portion of the disk, appearing posteriorly as six to nine low,
radiating lire, unequal in size and spaeing ; radial seulpture on anterior
portion of shell mueh finer and sharper ; radials twelve to fifteen in num-
ber, approximately uniform in size and spaeing, nodulated by the over-
riding coneentrie laminz ; ligament external, opisthodetie, mounted on
rather a slender nymph which is separated from the rest of the shell by
a linear suleus; hinge of left valve armed with two laminar eardinals, the
posterior a little more slender than the anterior, their inner faces flattened
and proximate, diverging at a very small angle and subparallel to the
dorsal margin; a single moderately robust, posteriorly directed cardinal
developed in the right valve with rather a deep pit in front of it and
a more shallow one behind it for the reeeption of the eardinals of the left
valve; a feeble elevation on the forward margin of the anterior socket,
probably the analogue of the anterior eardinal in the right valve; dorsal
margins of right valve bevelled to funetion as laterals, reeeived in the left
by double grooves which arc developed at the distal extremitics of the
hinge plate ; characters of musele scars and pallial sinus obscure.

Occurrence—Moxyournr Formarion. Brightseat, Brooks estate ncar
Seat Pleasant, Friendly, Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Aecademy of
Natural Seienees, New Jersey Geological Survey.

Outside Distribution.—Magothy Formation. Clifftwood elay, New
Jersey. Matawan Formation. Merchantville elay marl, Woodbury clay,
Marshalltown clay marl, Wenonah sand, New Jersey. Monmouth Forma-
tion. Red Bank sand, New Jersey. Black Creek Formation. North and
South Carolina. utaw Formation (Tombigbee sand member). Ezogyra
ponderosa zone, Mortoniceras subzone, Stewart County, Georgia. Ripley
Formation. Exogyra costata zone, Quitman County, Georgia; Eufaula,
Alabama ; Union, Tippah and Alcorn counties, Mississippi. Eztreme top
of zone. Pataula Creek, Georgia.
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Family PSAMMOBIIDAE
Genus SOLYMA Conrad
[Am. Jour. Conch., vol. vi, 1870, p. 75]

Type.—Solyma lineolatus Conrad.

“Two direct approximate teeth under the apex of right valve. The
anterior tooth thick and rounded anteriorly. This genus is allied to
Leptosolen Conrad, but wants the internal rib of that genus and differs
also in having two teeth in the right valve.”—Conrad, 1870.

Shell equivalve, inequilateral, thin, transversely ovate in outline; an
obtuse posterior earina more or less obscurely developed ; external surfaee
feebly seulptured concentrically; pallial sinus apparently profound.

If Weller was right in his observation on the pallial sinus of the type
species the genus would be allied to the Psammobiide rather than with
the Solenidew. Restricted m its known distribution to the Upper Cre-
taceous.

SoLYMA LINEOLATA Conrad
Plate XXXVI, Figs. 20, 21

Solyma lineolatus Conrad, 1870, Am. Jour. Conch., vol. vi, p. 75, fig. 9.

Solyma lineolatus Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 305.

Solyma lineolatus Tryon, 1884, Struct. and Syst Conch., vol. iii, p. 134, pl.
cv, fig. 89.

Solyma lineolata Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 182,
pl. xxv, figs. 11-13.

Solyma lineolata Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 17.

Solyma lineolata Weller, 1907, Geol. Survey of New Jersey, Pal,, vol. iv, p.
629, pl. 1xxi, figs. 3-5.

Description.—* TLquilateral, ventricose, substance very thin; anteriorly

slightly contracted, end margin rounded; posterior margin obtusely
rounded ; umbonal slope rounded ; ventral margin nearly straight in the
middle: disk ornamented with minute and very elosely arranged lines.
Length 1% in., height 4 in. The figure represents the hinge of the right
valve. Left valve unknown.”—Conrad, 1870.

Type Locality—Haddonfield, New Jersey.

“The dimensions of the type speeimen are: Length 26 mm., height

5.5 mm. Shell subquadrangular in outline, a little broader behind than
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in front; beaks broad, rather strongly elcvated above the hinge line,
nearly central in position and dirccted anteriorly. Hinge line nearly
straight, the anterior and posterior portions sloping very gently on each
side of the beak ; antcro-cardinal margin concave ; anterior margin round-

ing from the cardinal into the basal margin ; basal margin nearly straight

or slightly convex in the middle, curving upward a little more abruptly in
front than behind; postero-basal extremity rounded; posterior margin
nearly vertically truncatc; post-cardinal cxtremity obtusely subangular;
post-cardinal margin straight. Valves moderately convex, with an
obscure, rounded, umbonal ridge along both the anterior and posterior
umbonal slopes ; the cardinal margins inflected both in front of and behind
the beaks. Surface of both valves in the casts marked by rather fine, more
or less irregular, concentric lines of growth.

“This shell, in its general outline, somewhat resembles Periplomya
elliptica, but with the extremities of the shell reversed, the anterior
cxtremity of that species being the broader and the beak being directed
backward. In Solyma lineolaia, however, the posterior margin is truncate
while the anterior margin of P. elliptica is rounded, and the anterior
extremity is much broader than the posterior extremity of that shell.
The two more or less obscure umbonal ridges are also a distinguishing
mark of this species, but these ridges have been made too conspicuous in
Whitfleld’s illustration of the species. Upon one of the internal casts of
this species which has come under observation, there seems to be an impres-
sion of a very deep pallial sinus extending forward to the center of the
shell.”—Weller, 1907.

Ligament, as implied by Conrad’s figure, external, opisthodetic, scated
upon a marginal nymph, armature of right valve consisting of two slender
laminar tceth, diverging at a small angle from beneath the umbone.

Represented in Maryland by a single imperfect cast.

Occurrence—MacoTrHY FormATION. Good Hope Hill, District of
Columbia.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey, U. S. National Museum.
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Outside Distribution—Magothy Formation. Cliffwood clay, New
Jersey. Matawan Formation. Merchantville clay marl, Woodbury clay,
Wenouah sand, New Jerscy. Monmouth Formation. Red Bank sand,
New Jersey.

Superfamily SOLENACEA
Family SOLENIDAE
Genus LEPTOSOLEN Conrad
[Am. Jour. Conch., vol. iii, 1867, p. 15]

Type—Siliguaria biplicata Conrad.

“ Elongated, thin in substance, straight with the dorsal and ventral
margins parallel ; plicated anteriorly ; open at both ends; beaks not nearly
terminal ; hinge of the right valve with one direet tooth, convex anteriorly,
truncated behind; an internal rounded direct rib commences under the
cardinal margin, gradually becomes less prominent and disappears towards
the ventral margin.”—Conrad, 1867.

The ligament is external mounted on elongated nymphs. The pallial
sinus is very shallow. Dall* considers that the shell characters are inter-
mediate between those of Solen and Siliqua.

The genus is restricted in its known distribution to the Middle and
Upper Cretaceous.

A. Clavicular rib vertical............ ... i, Leptosolen biplicata
B. Clavicular rib oblique, directed backward............ Lcptosolen elongata

LerTosoLEN BrericaTa Conrad
Plate XL1I, Figs. %, 8

Siliquaria biplicate Conrad, 1858, Jour. Acad. Nat. Sei., Phila., 2d ser., vol.
iii, p. 324, pl. xxiv, fig. 17.

Siliquaria biplicata Gabb, 1861, Syn. Moll. Cret. Form., p. 226 (170).

Siliquaria biplicata Meek, 1864, Check List Inv. Fossils, N. A, Cret. and
Jur., p. 15.

Leptosolen biplicata Conrad, 1867, Am. Jour. Conch., vol. iii, pp. 15, 138.

Leptosolen biplicatus Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Etymology: Xerrés, thin; solen.

! Dall, 1900, Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. v, p. 950.
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Leptosolen biplicate Gabb, 1876, Proc. Acad. Nat. Seci., Phila., p. 304.

Leptosolcn biplicata Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p.
183, pl. xxv, figs. 1, 2.

Leptosolen biplicata Johnson, 1805, Proc. Acad. Nat. Sci., Phila., p. 17.

Leptosolen biplicata Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 624, pl. 1xx, figs. 30, 31.

Description.—* Thin, convex, with two radiating folds or depressions
anteriorly ; basal line slightly contracted or incurved ; anterior side short;
extremity truncated; posterior margin obtusely rounded, posterior sidc
concentrically lineated ; valves somewhat contracted obliquely from beak
to base.”—~Conrad, 1858.

Type Locality—Owl Creek, Tippah County, Mississippi.

Shell very thin, porcellanous, compressed, rudely cylindrical in outlinc ;
dorsal and ventral margins parallel, the posterior symmetrically arcuate,
the anterior rounding, somewhat obliquely, into the base; lunule and
escutcheon not defined ; umbones very inconspicuous, scarcely rising above
the dorsal margin, set back from the anterior extremity a distance of
approximately one-fourth the total latitude; posterior area differentiated
by the abrupt strengthening of the concentric sculpture along a line
extending from the umbones to the posterior extremity of the basal mar-
gin, concentric sculpture reduced to faint and rather irregular incremental
striations upon the anterior and medial portions of the shell, least feeble
medially and appearing upon the posterior area as sharp-edged, regularly
overlapping concentric lamin ; radial sculpture not developed ; ligament
marginal, opisthodetic, seated upon a nymph about one-eighth as long as
the posterior dorsal margin ; a single very prominent subumbonal cardinal
in each valve ; shell reinforced within by a rather heavy deposit of calcite
along a vertical dropped from the umbones, the ridge thus formed broadest
and most elevated dorsally and gradually evanescing toward the base;
muscle scars subequal, inconspicuous ; pallial sinus profound.

Casts of the interior are remarkable for their cylindrical outline and for
the deep sulcus formed by the internal rib, which cuts across the umbone
and persists a little more than half-way down to the ventral margin.
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Occurrence—MonMouTH ForMaTioN. Brightscat, Brooks cstate near
Seat Pleasant, 1 mile west of Friendly, 2 miles southwest of Oxon Hill,
Prince George’s County.

Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey, U. S. National Museum.

Outside Distribution.—Magothy Formation. Cliffwood clay, New
Jersey. Matawan Formation. Merchantville clay marl, Woodbury clay,
Wenonah sand, New Jersey. Monmouth Formation. Navesink marl,
Red Bank sand, New Jerscy. Black Creek Formation. North and South
Carolina. EButaw Formation (basal). Ewzogyra ponderosa zone, Chatta-
hoochee County, Georgia. (Tombigbee sand member.) Ezogyra ponder-
osa zone, Mortoniceras subzone, Stewart County, Georgia. Ripley Forma-
tion. Ezogyra ponderosa zone, Stewart County, Georgia. Exogyra
costata zone, Eufaula, Alabama; Union, Tippah and Alcorn countics,
Mississippi. Ewtreme top of zone, Pataula Creek, Georgia ; Chattahoochee
River, Alabama. .

LEPTOSOLEN ELONGATA Weller

Leptosolen ? elongata Weller, 1907, Geol. Survey of New Jersey, vol. iv, p.
627, pl. 1xx, figs. 27, 28. g

Description.— The dimensions of the type specimen, a cast of the left
valve, are: Length 24 mm., height 8 mm., convexity 2.5 mm. Shell
elongate, dorsal and ventral margins subparallel; anterior margin
rounded, its greatest extension above the mid-height; posterior margin
probably rounded or truncate, not completely preserved. Beaks small,
terminal, but little elevated above the hinge line. Valves closed in front,
apparently gaping behind ; the surface regularly convex from the dorsal to
the ventral margin, curving a little more abruptly above and inflected to
the hinge line in the anterior half of the shell; curving abruptly to the
anterior margin in front. In the cast a strong, deep, sharply defined
furrow extends downward from the beak towards the ventral margin, and
a little obliquely backward, curving a little posteriorly near its lower
extremity; another much less conspicuous furrow originates beneath the
beak with the first one, and extends backward, parallel with the hinge line,
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becoming obsolete near the center of the shell. Surface of the cast appar-
ently smooth.”—Weller, 1907.

T'ype Locality.—Middletown, New Jersey.

Leptosolen elongata is much smaller than Leptosolen biplicaia Conrad.
The casts the only form in which the species is definitely known are
readily separable from those of the latter by the posteriorly inclined rather
than the vertical suleus produced by the internal rib.

Occurrence.—MoxMouTH FormatioN. Brightseat, Prince George’s
County.

Collections—Maryland Geological Survey, New Jersey Geological
Survey.

Outside Distribution.—Monmouth Formation. Red Bank sand, New
Jersey.

Superfamily MACTRACEA
Family MACTRIDAE
Genus SPISULA Gray
[Mag. Nat. Hist., n. s. vol. i, 1838, p. 372]

Type—Macira solida Linné.

“Shell small, subequilateral, trigonal, with a thin epidermis, adjacent
beaks and concentrically grooved dorsal areas ; pallial sinus small, rounded ;
gape obsolete ; valves eonvex ; ligament sagittate, set in a callous area close
to the dorsal margin and not set off from the chondrophore by any shelly
ridge; dental armature normal, strong, not concentrated ; the opposed sur-
faces of the laterals transversely grooved ; left cardinal small, prominent,
with a small posterior accessory lamella, the posterior ends of both pro-
jecting over the chondrophore; right cardinal with the arms ecoalescent
above, the anterior arm close to the dorsal shell-margin ; hinge plate thiek
and flattish ; exterior smooth or eoncentrically striated ; the dorsal arcas
ill-defined.”—Dall, 1898.*

The absence of a shelly lamina between the chondrophore and the liga-
ment separates Spisula from Macira. Furthermore, the laterals of the

Etymology: Spissus, thick.
! Trans. Wagner Free Inst. Sei., Phila,, vol. iii, pt. iv, p. 878.
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latter are smooth or finely granular, while those of the former are, as a
rule, transversely striated.

The genus extends well back into the Cretaceous, and, though not
abundantly represented in the recent seas, its occurrence is almost uni-
versal.

Subgenus CYMBOPHORA Gabb!

Type.—Mactra ashburnert Gabb.

“The hinge is composed of a rather heavy hinge plate, bearing a
cartilage-pit, not sunk into its substance, as in the others of the Maciride,
but, as it were, built up on its surface; a small, delicate, spoon-shaped
process, laid obliquely under the beaks, its base being on, or slightly
above the level of the hinge plate; in the right valve the cardinal tooth is
single, very delicate, and nearly at a right angle with the anterior wall of
the cartilage-pit ; in the left valve the tooth is V-shaped, entirely separated
from the pit, very slender, and articulated between the tooth and the pit
of thc opposite side; the lateral teeth are large and comparatively very
robust.”—Gabb, 1869.

A careful study of the typical species of this group shows that it differs
from Spisula only in the following features: The attached ends of the
resilium were convex instead of flat (as is sometimes seen in recent
species), and the margins of the pit are thercfore elevated ; while the pos-
terior sinus, instead of being (as usually in the later types of Spisula)
roofed over or filled up with a solid mass of callus at the apex, upon which
the ligament is attached, is vacant, so that the ligament was fixed on the
convex margin of the pit, or on the side of the ventral lamina, or partly
on both, all being very close together. This character would scem to be
trifling until it is observed that all the Mesozoic species are characterized
by this feature, though, as in recent Spisula, the external form may vary,
the dorsal areas be smooth or grooved, the teeth suleate or smooth. As it
is common to all the Cretaceous Mactride of which I have been able to
examine a hinge, I have thought it best to retain the name in a subgeneric
sense for that stage of development of the group.”—Dall, 1898.*

1 Geol. Survey of California, 1869, Pal., vol. ii, p. 180.
?Trans. Wagner Free Inst, Sei., Phila., vol. iii, pt. iv, p. 879.
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The group is restricted to the Cretaceous.

A. Latitude of adult shell rarely exceeding 25 mm.; outline ovate-tri-
gonal Cymbophora berryi
B. Latitude of adult shell exceeding 25 mm.; outline high-trigonal.
Cymbophora wordeni

Spisuna (CYMBOPHORA) BERRYI N. Sp.
Plate XLIII, Figs. 2, 3

Description.—Shell very thin and fragile, rather small for the genus,
transversely ovate-trigonal in outline, smoothly inflated ; umbones small
but rather prominent, evenly rounded, overtopping the dorsal margin, the

apices incurved and feebly prosogyrate, medial or slightly anterior in posi-

tion; umbonal angle usually exceeding 90°; dorsal margins oblique or
somewhat convex, the anterior slope as a rule a little more gentle than the
posterior ; anterior extremity rather narrow but symmetrically rounded ;
posterior obscurely truncate obliquely ; base line quite strongly and sym-
metrically arcuate; external surface sculptured with faint, incremental
striations, less feeble and more crowded toward the ventral and lateral
margins ; anterior area cut off by a shallow and sublinear depression which
persists from the umbones to the base; incremental sculpture much less
feeble in front of the sulcus than behind it; posterior area evenly rounded
but differentiated by a linear liration which margins a cuneate area ; area
clearly differentiated by the very fine evenly crowded concentric striez;
incrementals behind this oblique wedge the most elevated of any on the
shell; resilium lodged in a spoon-shaped chondrophore beneath the
umbones, posteriorly directed, its margins raised and quite strongly rein-
forced ; hinge armature rather concentrated, two cardinals in the right
valve, partially fused beneath the umbones and diverging at an angle of
little less than 90°, anterior arm very close to the dorsal margin and
diverging from it at a very small angle, posterior arm at the margin of
the chondrophore ; laterals double, the dorsal lamina distinet from the
dorsal margin though fused with it basally ; inner faces of clasping laterals
transversely striated; left cardinal short but heavy, A -shaped; left
laterals double, the inner lamine elevated and flattened upon their sum-
mits, transversely striated; adductor muscle scars rather small and
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obscure; pallial sinus linguiform, symmetrically rounded, obliquely
ascending not reaching the median vertical of the shell.

Dimensions—Altitude 15 mm., latitude 21 mm., diameter 10.2 mm.

Type Locality.—DBrightseat, Prince George’s County.

Cymbophora berryi is characterized by its rather small size, evenly
inflated valves and regular ovate-trigonal outline.

This prominent member of the Monmouth fauna is named for Prof.
Edward W. Berry' of Johns Hopkins University.

Occurrence—MoNMouTil ForMaTION. Brightseat, Brooks estate near
Seat Pleasant, 1 mile west of Friendly, 2 miles south of Oxon Hill, Fort
Washington, Prince George’s County.

Collection.—Maryland Geological Survey.

Srisura (CYMBOPHORA) WORDENI n. sp.
Platc XLIII, Figs. 4, 5

Description.—Shell rather large, not very thin but very fragile, trigonal
in outline, modcrately inflated; umbones submedial, well rounded, the
apices full, incurved, prosogyrate ; umbonal angle not far from 90°, dorsal
margin very stecep, the anterior oblique, the posterior feebly convex ; maxi-
mun latitude of shell very near the ventral margin ; lateral margins very
short, squarely truncate; ventral margin fecbly but evenly arcuate; both
anterior and posterior areas cut off by obtusely angulated carine, the
anterior outlined by a linear sulcus, the posterior by an irregular raised
line which marks the anterior boundary of a roughened area which origi-
nates at the umbones and gradually widens so that its wider extremity is
coincident with the posterior lateral margin; anterior area and posterior
portion of posterior arca quite sharply sculptured incrementally; sculp-
ture on medial portion of disk restricted to rather inconspicuous and
irregular incrementals; hinge armature rather concentrated, the hinge
plate extending less than half-way down the margin; ligament internal,
lodged in a scoop-shaped chondrophore with very strongly upcurved
edges; right cardinals diverging at an angle of a little less than 90°, fused
at the umbonal extremity of the anterior dorsal margin ; lateral lamina:
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double, the dorsal plate probably discrete in the young but larger and fused
with the dorsal margin in the adults; left cardinal A -shaped, placed
directly in front of the chondrophore; lateral lamine prominent, the
anterior shorter and more elevated than the posterior, both of them flat-
tened upon their summits and striated transversely ; adductor muscle scars
obscure, the anterior broadly lenticular and falling below the median hori-
zontal, the posterior larger and rudely quadrilateral ; pallial line very near
the base; sinus short, uniform in width throughout its extent, obliquely
ascending and rounded at its extremity, not attaining the median vertical.

Dimensions.—Altitude 31.5 mm., latitude 37 mm., semi-diameter,
11.5 mm.

Type Locality.—Brightseat, Prince George’s County.

This species is well characterized by its high trigonal outline and
obtusely angulated anterior and posterior carinz. The species was at first
mistaken for C. appressa Gabb from Pataula Creek, Georgia, but it is
readily separable, whenever interiors can be obtained, by the transversely
striated laterals. It is named for Stanley Worden, who has so greatly
assisted in the study of the Upper Cretaceous mollusca.

Occurrence.—MoxMouTH Formarion.—Brightseat, Brooks estate near
Seat Pleasant, Friendly, 1 mile west of Friendly, ? McNeys Corners,
Prince George’s County.

Collection.—Maryland Geological Survey.

Superfamily MYACEA
Family CORBULIDAE

Genus CORBULA Bruguiére
[Encyclopédie Méthodique, 1792, pl. cexxx]

Type.—Corbula gallica Lam.

Shell small, thick, ovate, more or less rostrate ; valves unequal, the left
usually the smaller and the flatter ; umbones prominent, prosogyrate or
erect, the right usually higher than the left ; hinge line of right valve fitted
with a single prominent tooth in front of the resilial pit; lateral lamine

Etymology: Corbula, a little basket.
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absent; left valve with a deep cardinal socket and a rudimentary posterior
tooth ; surface sculpture variable, offen diserepant on the two valves of the
same individual, usually concentrie, never strongly radial ; adductor scars
distinet ; pallial line indistinet ; sinus feeble or obsolete.

A prominent genus among the small bivalves sinee the beginning of
the Mesozoic. The recent Corbule include some seventy species of almost
universal distribution but more prolifie in the warmer waters, particularly
in the China seas.

The Corbule of the Upper Cretaceous of the East Coast and Gulf are
sadly in need of revision. Many of the species have been described from
casts and have a doubtful right to stand. The Tertiary and recent Cor-
bule are so difficult to determine with any degree of assurance, even with
all their characters preserved, that it seems farcical to attempt to make
accurate specifie separations from casts of the interior, excepting in
unusually well characterized species, suel as C. bisulcata Conrad.

A. Area within the pallial line conspicuously inflated...... Corbula bisulcata
B. Area within the pallial line not conspicuously inflated.
1. Valves very strikingly dissimilar, right valve highly Inflated, very
coarsely plicated concentrically..Corbula crassiplica
2. Valves not very strikingly dissimllar.
a. Radial sculpture absent.
1. Latitude of adult shell exceeding 9 mm., concentric
sculpture fine, sharp, crowded.

Corbula monmouthensis
ii. Latitude of adult shell not exceeding 9 mm., concen-

tric sculpture more or less obtuse.
a’. Valves not conspicuously compressed. Concentric
plications exceeding 25 in number.

Corbula terramaria
b’. Valves conspicuously compressed. Concentric pli-
cations not exceeding 25 in number.
Cordbula percompressa
b. Radlal sculpture present upon the disk in the form of faint
linear striations................ Corbula subradiata

CorBuLA BISULCATA Conrad

Cordbula bisulcata Conrad, 1875, Kerr’s Geol. Rept. of North Carolina, App.,
p. 11, pl. ii, figs. 13, 14.

Corbula foulkei Whitfield, 1885, Mon. U. S. Geol. Survey, vol. 1x, p. 180, pl.
xxiii, figs. 27-29. (Not C. foulkei Lea.)

Corbula bisulcata Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 638, pl. Ixxii, figs. 15-22.
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Description.— Shell ovate-acute, equilateral, concentrically striated,
with two or three distant large concentric furrows; posterior extremity
acute.”—Conrad, 1875.

Type Locality.—Snow Hill, North Carolina.

“The dimensions of a partially restored specimen, a plaster cast taken
from a natural mould, are: Length 13.5 mm., height 8 mnm., thickness
6.5 mm. Shell subcuneate behind, full and rounded in front. Beaks
small, incurved, situated back of the middle, pointing posteriorly. Antero-
cardinal margin long, straight near the beaks and curving gently down-
ward in front, subparallel with the basal margin; anterior margin regu-
larly rounded; basal margin nearly straight, curving upward in front;
postero-basal extremity angular; post-cardinal margin concave. Valves
strongly ventricose in front, compressed behind, the ventral margin of
the right valve overlapping that of the left and its posterior extremity
more produced, beaks of the two valves subequal; an angular umbonal
ridge is present on the right valve, with a narrow, slightly concave post-
umbonal slope; on the left valve the umbonal ridge is obsolete. Surface
of the valves marked by rather fine, concentric lines of growth.

“ Perfect internal casts are subcuneate, but not so greatly produced
posteriorly as the shells, the muscular impressions are conspicuous, the
whole area of the casts between the muscular impressions and the pallial
line being strongly inflated. Johnson states that the specimens from
Haddonfield, which were illustrated by Whitfield as C. foulket, are not that
species but C. bisulcate Conrad. An examination of the type specimens in
the collection of the Philadelphia Academy of Natural Sciences has con-
firmed the statement of Johnson. The species occurs in abundance in the
Cliffwood clays, and it seems to be one of the most characteristic species in
the fauna of that horizon. They occur usually in the form of internal
casts, some of which are very perfect, and some good moulds of the
exterior have been found.”—Weller, 1907.

The species is represented in Maryland by a single cast apparently of an
immature individual.

Occurrence.—MATAWAN ForMaTION. Three-quarters of a mile south-
cast of Ulmstead Point, Anne Arundel County.
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Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.

Outside Distribution.—Magothy Formation. Cliffwood clay, New
Jerscy. Matawan Formation. Merchantville clay marl, Woodbury clay,
New Jersey. Black Creek Formation. Snow Hill, North Carolina.

CorBULA CRASSIPLICA Gabb
Plate XLIII, Figs. 6, 7

Corbule crassiplica Gabb, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser., vol.
iv, p. 394, pl. 1viii, fig. 25.

Corbula crassiplicata Meek, 1864, Check List Inv. Fossils, N. A., Cret. and
Jur,, p. 15.

Corbule crassiplicata Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Corbula perbrevis Conrad, 1875, Kerr's Geol. of North Carolina, App., p. 11,
pl. ii, fig. 5.

Corbula crassiplica Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 178,
pl. xxiii, flg. 30.

Corbula crassiplica Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 17.

Corbula crassiplica Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv,
p. 641, pl. Ixxii, figs. 27, 28.

Dcscription.— Subtriangular, heavily ribbed, thick; beaks large and
incurved ; umbones large and round ; umbonal ridge small and marked
by a distinet groove immediately in advance of it, rest of the shell marked
by about a dozen very coarse transverse ribs except on the umbones which
are smooth apparently from attrition. Inside hinge large, caudal pro-
longation marked by two pit-like depressions. Length .15 in., width .2 in.,
height of right valve .07 in.”—Gabb, 1860.

Type Locality.—* From a cut on the Memphis and Charleston R. R.,
where it crosses the Tennessee and Mississippi State Line.”

Shell small, high, trigonal, slightly inequilateral, very conspicuously
inequivalve ; right valve almost as high as it is wide, strongly inflated in
thie umbonal region, the apices incurved, acute, prosogyrate and placed a
little in front of the median vertical; left valve oblong trigonal in out-
line, the altitude usually less than three-fourths of the latitude, the shell
evenly inflated and the umbones rather low and subcentral; anterior

dorsal and lateral margins of both valves evenly rounded, posterior dorsal
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margin oblique, much more produced in the right valve than in the left:
lateral margin obliquely truncate ; base line broadly and evenly rounded in
the left valve, quite strongly arcuate in the anterior portion of the right
but feebly constricted in front of the posterior keel, which cxtends in the
form of a sharply elevated ridge from the umbonal region to the posterior
basal margin; area bchind the keel sharply differentiated from that in
front of it, its lateral margin in the right valve thin and slightly reflected ;
external surface of right valve corrugated with fifteen to twenty promii-
nent concentric plications about half of which are confined to the umbonal
region and become increasingly fine and sharp toward the apiccs, the other
half very coarsc and heavy, often somewhat irregular in size and spacing
toward the base, but approximately uniform m prominence from the ante-
rior margin to just in front of the posterior keel where they abruptly
evancsce ; keel and area behind it sculptured only with strong incre-
mentals; left valve smooth excepting for irregular incremental sculpture :
ligament internal, supported by a rather prominent lamelliform chondro-
phore in the left valve ; resilial pit in right valve quite profound ; dentition
restricted to a single, subumbonal, sharply conical tooth in the right valve
and a subumbonal socket for its reception in the left; adductor scars not
very distinet, quite well up toward the dorsal margins, pallial sinus broad
but not very dcep, pallial line much more distant from the base in the
right valve than in the left, because of the overlapping ventral margin of
the larger valve. '

Dimensions.—Right valve, latitude 5 mm., altitude 4 mm.; left valve,
latitude 3 mm., altitude 2.7 mm.; maximum diameter of double valves
2.5 mm.

This species 1s by far the most abundant representative of the genus in
the Upper Cretaccous faunas of Maryland, and is one of the most prolific
of the smaller bivalves in the Monmouth of Prince George’s County. It
is readily recognizable by the strong discrepancy of the valves in size,
outline and sculpture and by the robust concentric plications upon the
disk of the right valve.

Weathered individuals of this species present a most deceptive appear-
ance ; the entire external sculpture and posterior keel and arca are decor-
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ticated, leaving a high, trigonal subequilateral shell with no trace of con-
centric plications or posterior keel.

Occurrence—MoxyMouTH Formatiox. Brightseat, Brooks estate near
Seat Pleasant, 1 mile west of Friendly, MeNeys Corners, Prinee George’s
County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Seiences, New Jersey Geological Survey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
Woodbury clay, Wenonah sand, New Jersey. Monmouth Formation.
Navesink marl, Red Bank sand, New Jersey. Black Creek Formation.
North and South Carolina. Eutaw Formation (Tombighee sand member).,
Exogyra ponderosa zone, Prentiss County, Mississippi. Mortoniceras
subzone, Stewart County, Georgia. Ripley Formation. Ezogyra costata
zone, Schley County, Georgia; FEufaula, Alabama; Union, Tippah and
Alcorn counties, Mississippl. Ezireme top of zone, Pataula Creek,
Georgia.

CORBULA MONMOUTHENSIS . Sp.
Plate XLIV, Figs. 4-8

Description.—Shell rather large for the genus, ovate trigonal in out-
line, incquilateral and inconspicuously inequivalve; umbones subeentral
in position, subequal in the two valves, somewhat flattened upon their
suminits, the apices acute and prosogyrate ; right valve more inflated than
left in the anterior portion, and with a wider posterior area which is
angulated near its dorsal margin and slightly reflected over the left valve;
anterior margins of both valves broadly and evenly rounded; posterior
dorsal slope more gentle in the right valve than in the left; the lateral
margin produced and obtusely angulated in the right, obliquely truncate
in the left; base line more strongly arcuate in the larger valve; external
sculpture in both valves of very fine, sharp lamellae closely overlapping,
the free edges directed toward the umbones, least feeble on the anterior and
ventral portions of the disk, very faint in the umbonal region and evan-
esceut near the posterior keel; ligament internal, supported by a rather
inconspicuous lamelliform chondrophore behind the umbone in the left

47
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valve; resilial pit in the right valve broad but rather shallow, the solitary
tooth subumbonal in position, stout, obtusely eonieal ; receiving soeket in
left valve also subumbonal, long but not very decp ; addnetor musele scars
relatively long, rather indistinet; pallial sinus broad, shallow ; pallial line
rather near the bhasal margin.

Dimensions.~—Altitude 6.9 mm., latitude 11.4 mm., maximum diameter
of double valves 5 mm,

This is the largest of the Corbule in the Maryland Cretaceous.

Occurrence.—MoxymouTH FormaTioN. Brooks estate near Seat Pleas-
ant, Prinee George’s County.

Collection.—Maryland Geologieal Survey.

CORBULA TERRAMARIA n. sp.
Plate XLI1I, Figs. 8-10

Description.—Shell rather small, moderately inflated, ovate-trigonal in
outline, inequilateral, inequivalved ; medial and posterior ventral margins
and the posterior lateral margins overlapping; anterior ends broadly
rounded in both valves; posterior keel more produeed in the right valve,
the area behind it wider than in the left and obtusely angulated near the
dorsal margin; base line in the right valve quite strongly arcuate ante-
riorly and medially, rceurved and slightly eontraeted toward the posterior
keel ; in the left valve feebly and somewhat obliquely areuate; umbones
not very prominent, of cqual altitude in both valves, flattened upon their
summits, incurved and prosogyrate; posterior arca cut off by a sharply
rounded ridge which extends from the apiees to the posterior basal line;
external surface of both valves seulptured with about thirty rounded
obtuse concentric ridges, which are strongest upon the disk but which per-
sist with diminished strength aeross the posterior area, growing gradually
finer and eloser toward the umbones; ligament internal, supported by a
chondrophore in the left valve, which judging by the resilial pit in the
right is rather small ; cardinal tooth in right valve stout and eonieal, sub-
umbonal in position ; adductor impressions distinet, the anterior a little

ventral and the posterior a little dorsal to the median horizontal ; pallial
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sinus very shallow ; pallial line rather distant from the base; body cavity
deeply excavated.

Dimensions.—Of double valves: Altitude 4.2 mm., latitude 6.4 mm,,
maximun diameter 2.8 mm. Right valve of a second speeimen: Altitude
5 mmni., latitude 6.9 mm.

Type Locality.—Brightseat, Prinee George’s County.

Occurrence.—MoxyourH FormaTioN. Brightseat, ? Friendly, Prinee
George’s County.

Collection—Maryland Geological Survey.

CORBULA PERCOMPRESSA N. €.
Plate XLIV, Figs. 1-3

Description.—Shell small, ovate-trigonal, both valves strongly and
almost equally eompressed, slightly inequilateral, very slightly inequi-
valve ; umbones subeentral, much flattened upon their suminits, prosogy-
rate; lunule feebly defined, less so in the left valve than in the right;
anterior end rather narrow, the dorsal slope moderately steep for the
genus ; lateral margin evenly but strongly rounded ; posterior dorsal slope
a little steeper than the anterior ; lateral margin obliquely truneate; base
line gently arcute and in the right valve very feebly contraeted in front
of the keel ; posterior keel acute and persistent from umbones to base, but
not very conspicuous because of the compression of the valves; external
surface sculptured with about twenty broad but not greatly elevated
coneentric plications, which become increasingly finer and more crowded
toward the umbones, and which override the keel and persist to the
posterior dorsal margin but with diminished vigor; ligament internal;
chondrophore, judging by the resilial pit in the right valve, quite narrow
but considerably produced; right cardinal tooth rather small; adductor
sears rather small, the posterior placed well up under the dorsal margin:
pallial sinus very shallow, pallial line distant from the base.

Dimensions—Altitude 4.4 mm., latitude 6 mn., diameter of double
valves 2.3 mn.

Type Locality.—Brightseat, Prince George’s County.
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C. percompressa is scparated from C. terramaria by the mueh higher
eompression of the valves and the fewer and coarser eoneentrie plications.

Occurrence.—MonyouTH Formariox. Brightscat, ? Brooks estate
near Seat Pleasant, Prince George’s County.

Collection.—Maryland Geological Survey.

('ORBULA SUBRADIATA I. 8p.
Plate XLIV, Figs. 9-15

Description.—Shell of medium size, rather thin, ovate-trigonal in out-
line, moderately inflated, inequilateral, inequivalve, right valve slightly
overlapping the left along the posterior half of the base line and the dorsal
aund posterior lateral margins; anterior cnds of both valves broadly
rounded ; posterior cnd obliquely truncate; ventral margin arcuate in the
right valve and feebly contraeted in front of the rostrum, slightly patulous
anteriorly in the left valve ; umbones of equal altitude, moderately inflated,
flattened upon their summits, incurved, prosogyrate ; posterior keel devel-
oped along a line extending from the umbones to the posterior ventral
margin, the angulations becoming increasingly acute toward the base;
posterior area slightly wider in the right valve than in the left and slightly
depressed, obtusely angulated near the dorsal margin of the right valve;
external surface sculptured with fine and irregular concentrie undulations
which sharpen toward the ventral margin but evanesce toward the umbones
and are absent altogether upon the posterior area, excepting near the base;
eoneentric sculpture overridden by microscopieally fine radial striations
developed only upon the disk and at tlie ventral margin of the posterior
area ; ligament internal, supported by a laminar chondrophore in the left
valve; resilial pit in the right valve broad and shallow ; cardinal tooth in
right valve stout, conical; adductor muscle scars obscure: pallial sinus
broad but very shallow.

Dimensions.—Altitude 4.5 mm., latitude 6.5 mm., maximum dianieter
of double valves 3.2 mm.

Type Locality.—Brooks estate near Seat Pleasant, Prince George’s
County.
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There are a number of valves of uncertain relationships occurring with
C. subradiata and at nearby localities. Their affinities are undoubtedly
with subradiate, but whether they are properly referable to the same
species, or subspecies or an entirely distinct specics, only the collection
of further material will establish. They differ from the type in the greater
compression of the valves and the cousequently more obtusc posterior keel.
Some arc more sharply sculptured, others less sharply, but there is an
aspect of consanguinity about the group that makes it seem probable that
they are isolated representatives of an unbroken series.

Occurrence.—MoxarouTH FormatioN, Brightseat, Brooks estate, near
Seat Pleasant, ? McNcys Corners, ? 1 mile west of Friendly, Prince
George’s County.

Collection.—Maryland Geological Survey.

Family SAXICAVIDAE
Genus PANOPE Menard
[Mém. Nouveau Gen. Coq. Biv., 1807, p. 31]

Type.—Lanope aldrovandi Menard.

Slhell equivalve, oblong, gaping at both ends; surface smooth or con-
centrically furrowed ; ligament cxternal, conspicuous; a single prominent
conieal tooth in each valve; pallial sinus decp.

A genus that has been in existence since the close of the Cretaceous, cul-
minated in the Tertiary and is represented to-day by about a dozen speeics
occurring chiefly in cooler waters.

Dall has given the following diseussion of the genus:

“This well-known genus, after the cxclusion of the Saxicavoid species,
forms a very natural group, related to the Myacide on the one hand and
to Sazicava on the other. Some pcarly forms formerly confounded with
it have long been eliminated, and have relations, no doubt, with Ana-
tinacea. :

“1 havc had the advantage of an opportunity to study several Pacific
Coast forms in lifc and in their natural surrounding, as wcll as a very

Etymology: Panopea, a sea-nymph.
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large series of our Tertiary speeies, and also a fair series of most of the
recent exotie speeies. For that reason, perhaps, the following eonelusions
will have a certain value, whieh is only derived from a somewhat extended
range of observations of the animals themselves.

¢ All boring mollusks in whieh the shell has so degenerated that it no
longer eovers the whole adult animal when retraeted are more liable to
variation in minute details than those in whieh the valves meet distally,
and dynamieally influenee their own development by fixing for it eertain
definite limits. This is markedly the ease in the present genus. Those
shells whieh live in an easily movable medium, such as sand or fine, soft
mud, are thinner, better developed, more elongated and less distorted than
their eogeners who are obliged to eonfine themselves to a gravelly or stony
situs. So marked is the differenee that 1 have several times been presented
with supposed new species based on these dynamie eharaeters, anud by a
eurious reversal of logie, have been assured that the differenees must be
speeifie, beeause the animals inhabited, respectively, the different kinds
of ground alluded to.

“ I have observed, also, that where the ground into whieh the burrowers
retire is a eomparatively thin coating over a stony or rocky layer which
they cannot pierce, the tendeney in Panopea, Mya, ete., is for relatively
short and broad shells, with shorter siphons, to survive; which naturally

have a wider, shorter, and more rounded pallial sinus and shorter and

more ineurved nymphs. I believe the influenee of the environment is

direct and not selective; at all events, the association of situs and speci-
mens so characterized is, as far as T have been able to determine, quite
uniform, whether seleetive or not

“In addition to the differenees more or less evidently due to situs there
is a series of differenees which oceur among specimens of a single species
from apparently the same situs, both in the fossil and recent forms. These
inelude a nearly reetilinear as eompared with an areuate hinge line, and a
short as opposed to a long insertion of the ligament. The length of the
ligament is perhaps eo-ordinated with the heaviness of the valves, but the
differenees alluded to oecur so eonstantly that I have been led to suspect
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that they might be due in part to differenees eorrelated with sex in this
genus.”—Dall, 1895

A. Posterior lateral margin obliquely truncate.
1. Umbones anterior; anterior dorsal margin gently sloping.
Panope decisa
2. Umbones subcentral; anterior dorsal margin approximately
stralght ............00 i, Panope monmouthensis
B. Posterior dorsal margin smoothly arcuate............... Panope bonaspes

Paxore nrcisa Conrad

Panopaae decisa Conrad, 1853, Jour. Acad. Nat. Sci., Phila., 2d ser., vol. ii,
p. 275, pl. xxiv, fig. 19.

Panopea decisc Meek, 1864, Check List Inv. Fossils N. A. Cret. and Jur,,
p. 15.

Glycymeris decisa Conrad, 1868, Cook’s Geol. of New Jersey, p. 7217.

Panopca decisa Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 181, pl.
xxiv, figs. 5-8.

Panopea decise Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 18.

Panopea decisa Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv, p.
646, pl. 1xxiii, figs. 3, 4.

Description.—* Oblong, veutricose, coneentrically waved or furrowed;
slightly contracted posteriorly; posterior hinge line nearly parallel with
the base; posterior margin truneated obliquely inwards; basal margin
nearly straight; beaks situated about one-third the shell’s length from the
anterior margin.”—Conrad, 1853.

Type Localily—? Burlington County, New Jersey, or ? Chesapeake
and Delaware ('anal, Delaware.

“ Shell moderately large and ventrieose, with moderately large project-
g beaks, which are situated a little nearer the anterior end. widely
gaping at the posterior end and closed anteriorly. Anterior extremity
rounded, longest below the middle, anterior end trunecated, projecting near
the cardinal line and receding below. Surfaee of the shell marked by very
strong, broad, concentric undulations most strongly developed on the
middle of the valves and becoming ncarly obsolete on some- speeimens
both anteriorly and posteriorly. The valves are also often depressed along
the posterior winbonal slope, showing a distinet furrow at the bending of

the undulations of the surface at this point.

! Trans. Wagner Free Inst. Sci., Phila., vol. iii, pt. iii, p. 827.




TR SYSTEMATIC PALEONTOLOGY

“The internal features of the species are not easily made out from the
imperfeet easts under examination, the shell having been too fragile to
leave the impressions of pallial line or museular sears so as to be traced
with any degree of certainty. The hinge, however, has been eonsiderably
thickened and has left the imprint of its features on some of the speei-
mens, so that by the use of gutta-pereha its features have been fairly
shown. There is positive evidenee of only a single projeeting tooth in cach
valve, which has been long and ineurved.”—Whitfield, 1885,

The shell is represented in the area under discussion only by a single
cast colleeted from along the eanal, one of Conrad’s original localities.

1t differs from Panope monmouthensis in the more eompressed valves,
the more prominent and more anterior umbones and the more oblique
anterior dorsal margin.

Occurrence.—MaTawaN FomuaTrox. Post 105, Chesapeake and Dela-
ware Canal, Delaware.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Seiences, New Jersey Geologieal Survey, U. S. National Museum.

Outside Distribution.—Matawan Formation. Merchantville elay marl,
Woodbury elay, Wenonah sand, New Jersey. Monmouth Formation.
Navesink marl, Red Bank sand, New Jersey. Peedee Formation. North
and South Carolina. Eutaw Formation (Tombighce sand member).
Exogyra ponderosa zone, Prentiss County, Mississippi. Ripley Formation.
FEzogyra costata zone, Warrior County, Georgia; Owl Creeck, Tippah

County, Mississippi.

PANOPE MONMOUTHENSIS n. sp.
Plate XLV, Figs. 4, 5

Description.—Shell large, subeylindrieal in outline, inequilateral, gap-
ing posteriorly, apparently closed in front; umbones subeentral, not very
prominent; dorsal margins straight; anterior lateral margin broadly
rounded, or obseurely truneate, posterior obliquely truneate from the dor-
sal margin to the ventral so that the former margin is more produced pos-
teriorly than the latter; base line approximately straight and parallel to
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the cardinal margins, rounding smoothly into the anterior lateral margin
and more abruptly into the posterior ; external surface undulated concen-
trically, rather sharply and regularly in the immediate vicinity of the
umbones, broadly and irregularly over the medial portion and more closcly
toward the ventral and lateral margins; ligament external, opisthodetic,
mounted on a short but very robust nymph; no hinge plate developed,
armature restrieted to a single cardinal tooth in each valve, the cardinal of
the right valve in front of that of the left when interlocked ; characters of
muscle scar and pallial line unknown.

Dimensions—Altitude 65.6 mm., latitude 100.5 mm., semi-diametecr
19 mm.

Type Locality.—Brightseat, Prince George’s County.

The form differs from Conrad’s decisa in being more compressed, with
less prominent, more central umbones and a more constricted anterior
dorsal margin.

Occurrcnce~MoNyouTH FormaTioN. John Higgins farm, 2 miles
west of Delaware City, Delaware ; ? Cayots Corners, Ceeil County ; Bright-
scat, Brooks estate near Seat Pleasant, ? MeNeys Corners, Prinee George’s
County, Maryland.

Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Scienccs, New Jersey Geologieal Survey, U. S. National Museum.

PANOPE BONASPES n. sp.
Plate XLV, Fig. 2

Description.—Shell rather small, elliptieal in outline, almost twice as
high as wide, moderately aud evenly inflated ; umbones compressed ; sub- -
central, overtopping the dorsal margin; anterior portion of shell sym-
metrically rounded, the posterior slightly wider and more broadly arcuate ;
base line approximately straight ; cxternal surface sculptured with irregu-
lar, concentrie eorrugations which are most pronouneed ou the medial
dorsal and posterior portions of the shell, evanescing anteriorly and
broader and more shallow ventrally; characters of interior of shell not
known.
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Dimensions.—Altitude 26 mm., latitude 49 = mm.; semi-diameter
8§ mm.

Panope bonaspes is smaller than either of the other Panopee repre-
sented within the area under discussion and differs from them both in
the smoothly rounded rather than obliquely truncate posterior margin.

The species is perhaps the most conspicuous member of the Magothy
bivalve fauna.

Occurrence.—MacoTHY ForMaTION. Good Hope Hill, District of
Columbia.

Collection.—Maryland Geological Survey.

Superfamily ADESMACEA
Family PHOLADIDAE
Genus PHOLAS Linné
[Systema nature, ed. x, 1758, p. 669]

Type.—Pholas dactylus Linné.

Shell thin, brittle, often strengthened externally by accessory plates,
elongate, cylindrical, gaping anteriorly; valves reflected at thc umbones,
the space beneath divided by radial septa into cellular chambers; hinge
plate furnished with myophorial proeess; sculpture not uniform over the
surface of the valve; pallial sinus long and deep as would be inferred
from the long siphons which are united excepting at the ciliated
extrcimities.

The genus has been in existence since the Jurassie. It is represented
to-day by about twenty spccies, all of them burrowers in clay, wood or

even rock, and all possessing the property of phosphorescence.

Prroras peEcTOROSA Conrad
Plate XI.V, Fig. 1

? 2 Pholas cithara Morton, 1834, Syn. Org. Rem. Cret. Group, U. S., p. 68,
pl. ix, fig. 10.

Pholas pectorosa Conrad, 1854, Proc. Acad. Nat. Sci., Phila. for 1852-53, p.
200.

Etymology: ¢wids, lurking in a hole,
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Pholas pectorosa Conrad, 1854, Jour. Acad. Nat. Sci., Phila,, 2d ser., vol. ii,
p. 299, pl. xxvii, fig. 9.

? 7 Pholas cithara Meek, 1864, Check List Inv. Fossils, N. A., Cret. and
Jur.,, p. 16.
? ? Clavipholas cithara Conrad, 1868, Cook’s Geol. of New Jersey, p. 728.
? ? Martesia cithara Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 304.
Pholas cithara Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 187, pl.
xxv, figs. 14-16. (Synonymy excluded.)

Pholas pectorosa Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 18.

Pholas cithara Weller, 1907, Geol. Survey of New Jersey, Pal,, vol. iv, p.
651, pl. 1xxiv, fig. 7 (ex parte).

Description.—* Ovate-cuncate ; anteriorly inflated, eontracted in the
middle ; posterior side cuneiform; disk with radiating ribs, largest ante-
riorly, and interrupted by coneentrie furrows; anterior side very short,
margin obtusely rounded or subtruncated; basal margin rounded ante-
riorly, contracted medially, straight posteriorly.”—Conrad, 1851.

Type Locality—Tinton Falls, Monmouth County, New Jerscy.

“ Shell triangularly ovate, acutely pointed behind and subtruncate in
front. Valves very ventricose, the depth and thickness when united
about equal, giving a nearly round section. Anterior umbonal ridge
inflated and nearly subangular in some cases, always sharply rounded, and
the anterior surface somewhat flattened or but little convex. Central
region of the valves sulcated obliquely, more or less constricting the front
margin at about or just behind the center. Hinge line straight, deeply
sunken betwen the large, inflated and enrolled approximate beaks. Surface
of the shell marked by strong radiating ribs, numerous but somewhat
irregular posterior to the umbonal angle, but few and distant in front;
also by comparatively strong concentric ridges, which are distinetly
deflected at the mesial sulecus and pass obliquely upward in front of it.
These concentric ridges form flattened nodes of the radiating ribs by
crossing them on the anterior part of the shell.

“T have seen scveral casts of this speeies, and noticed considerable
variation in their characters, especially in the strength of the surface
markings, in the form of the anterior end, and in the strength of the mesial
suleus of the valves, and espeeially in the strength and character of a
sometimes deeply impressed but narrow line marking the bottom of the

suleus and dividing the anterior and posterior sections of the shell, it
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being in some instances almost obsolete. Mr. Morton’s type specimen,
which I have not seen, scems to have been very small, and to have had the
anterior end rounded from below, while Mr. Conrad’s type of P. pectorosa
is full and round below and sloping above, while a cast of a single valve
which is figured appears to have been quite sharply truncate in front and
angular on the umbonal ridge. There is also mueh difference in the pro-
portional strength of the two sets of ribs in the different examples.”—
Whitfield, 1885.

Morton’s type of P. cithara has, apparently, been lost and his descrip-
tion is so meager and his figure so inadequate that it is impossible to deter-
mine with absolute assurance its relationship to the P. pectorosa of Con-
rad. Conrad’s type now in the Philadelphia Academy of Natural Sciences
is from the Monmouth at Tinton Falls, New J ersey, and there is no doubt
whatever about the specific identity of this form and the casts from the
Monmouth of Prince George’s County. It secms not at all improbable,
though by no means established, that Conrad’s species is distinct from
Morton’s and possibly its deseendant, sinee in New Jersey and Maryland
the former is restrieted apparently to the Monmouth, the latter to the
Matawan. )

Occurrence.—MoxNMouTH ForymarioN. Brightseat, Brooks estate near
Seat Pleasant, Prince George’s County.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jerscy Geological Survey, U. S. National Museum.

Outside Distribution.—Monmouth Formation. Tinton beds, New
Jersey. Ripley Formation. Ewxogyra costata zone, ? Chickasaw, ? Union,
and ? Tippah counties, Mississippi.

Genus MARTESIA Leach
[Blainville, Man. Mal., vol. i, 1825, p. 632]

Type—~Pholas clavata Lamarck = Pholas striata Linne.

Shell ovate-oblong, euneiform, strengthened by three aecessory plates;
young forms gaping anteriorly; valves closed at the completion of the
burrow with a calcareous septa or “ callum ”; surface decply sculptured
by a single radial sulcus.

Etymology: Unknown.




MARYLAND GEOLOGICAL SURVEY (20

The genus has been reported from deposits as early as the Carboniferous.
The eustomary habitat of the present day speeies is in burrows excavated
in the floating timber and driftwood of the warm and temperate seas.

MARTESIA CRETACEA Gabb
Pholas cretacea Gabb, 1860, Jour. Acad. Nat. Sci., Phila., 2d ser., vol. iv, p.
393, pl. Ixviii, fig. 18.
Pholas cretacea Meek, 1864, Check List Inv. Fossils, N. A, Cret. and Jur,
p. 16.

Pholas ? cretacea Conrad, 1868, Cook’s Geol. of New Jersey, p. 728.

Martesia cretacea Gabb, 1876, Proc. Acad. Nat. Sci., Phila., p. 304.

Martesia (Pholas) cretacea Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix,

p. 190, pl. xxv, figs. 20-23.

Pholas cretacea Johnson, 1905, Proe. Acad. Nat. Sci., Phila., p. 18.

Martesia cretacea Johnson, 1905, Ibidem, p. 18.

Martesia cretacea Weller, 1907, Geol. Survey of New Jersey, Pal,, vol. iv, p.

654, pl. Ixxiv, figs. 8-11.

Description.—* Tube conieal, rounded at the widest end, surface
marked by oblique lines; shell (?)."—Gabb, 1860.

Type Locality—Raritan Bay, New Jersey.

‘ Shell small, subhemispherical in front, euneate behind, the beaks
strongly incurved, umbones prominent. The anterior margin rounding
regularly from the anterior extremity of the hinge line into the straight
basal margin, posterior margin subtruncate, post-cardinal margin sloping
backward from the posterior extremity of the hinge line. Surface of each
valve marked by a deep, narrow groove extending from the heak obliquely
backward to the ventral margin which it meets in front of the middle of
the shell ; in most individuals a seceond groove close to and parallel with
the first, but a little wider and shallower, is introdueed a short distance
below the beak and continues to the margin. The anterior region of the
shell is marked by fine eoste which bend abruptly upward in front of the
oblique grooves, continuing to above the middle of the shell, where they
make a nearly rectangular turn and continue in a horizontal direction to
the anterior margin, surrounding two sides of, and sharply differentiating,
a smooth, triangular, slightly raised arca in the antero-ventral region of

each valve. The posterior region of the shell is marked by broader.

rounded costw, parallel with the margin of the valves.
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“The dimensions of a speeimen of average size are: Length 7 mm.,

height 4.5 mm., greatest thiekness 4.8 mm.

“The name Pholas cretacea was originally applied to a group of casts
of the tubes of one of the Pholadide, without any knowledge of the shell
characters. At a later date the original author of the speeles deseribed a
single individual of a shell and referred it to the same species as the pre-
viously deseribed tubes, ‘ beeause it is of about the proper size to form
such tubes.” In themselves, the tubes of this group of pelecypods possess
no charaecters which ean be used for speeific determination, and conse-
quently the species Pholas cretacea, afterwards referred to the genus
Martesia, may be eonsidered as founded upon the shell deseribed by Gabb.
Whitfield has illustrated Gabl’s specimen and redeseribed it, but he saw
no additional specimens. In the recent eollections of the Survey, fifty ox
more individuals of this speeies have been observed in a fragment of fossil
wood from 1 to 1} in. in diameter and 8 in. long. The entire surface
of this wood is filled with the burrows of this species, and in each burrow
is a well preserved shell or the internal east of a shell. These specimens
show some variation in several characters, but a comparison with Gabb’s
type of M. cretacea has shown them to be not essentially different from
that speeies. Some of the examples are shorter than usual and conse-
quently taper more abruptly to the posterior extremity than the average
form, but the most important variation is the presence or absence of the
supplementary oblique furrow in front of the primary onec extending
from the beak to the ventral margin. In the majority of individuals this
furrow is present and its absence is more apt to be a feature of the smaller
and presumably the younger shells. In a few specimens of nearly maxi-
mum size this furrow is nearly obsolete, being noticeable only near the
ventral margin, and in one speeimen it is absent from one valve, although
faintly indicated on the other.”—Weller, 1907.

The speeies has a doubtful representation within the Delaware-Maryland
areca. A single somewhat distorted tube referred tentatively to this
species was eollected along the canal. A cast of the interior with frag-
ments of the substance still adhering has even more dubious affinities.
The surface eharacters are apparently very similar to those of M. cretacea,
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but the valves are smaller and so much more compressed that it seems
hardly probable that the limits of variation even in Martesia arc wide
enough to include both forms.

Occurrence.—MaTawaN FormaTioN. ? Marl pit near Post 236,
Chesapeake and Delaware (anal. Delaware. MoNymouTH FORMATION.
? Brightseat, Prince George’s County, Maryland.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.

Outstde Distribution.—Matawan Formation. Merchantville clay marl,
Marshalltown clay marl, New Jerscy.

Family TEREDINIDAE

Genus TEREDO Linné
[Systema Naturae, ed. X, 1758, p. 651]

Type—Teredo navalis Tinné.

Shell much reduced ; valves trilobed, widely gaping anteriorly and pos-
teriorly ; surface concentrically striated; hinge margin reflected, edentu-
lous; spoon-shaped process projecting from interior of hinge for attach-
ment of pedal muscle; anterior adductor degenerate; pallial line
coincident with the margins of the valves.

The recent representatives of the species, the so-called ship-worms, have
been notorious since the days of the Roman Empire. To-day they occur in
the tempcrate and tropical seas in numbers sufficient to endanger all sub-
marine wooden constructions, whether ships, wharves, piers, bridges, piles
or dikes. Protection is gained only by metal sheathing or by treatment
with creosote.

The genus has a long pedigree. Certain burrows from the Carbonifer-
ous have been referred doubtfully to the Teredo, and there is no question
that it existed in the Mesozoic.

A. Posterior extremity of shell lobate dorsally; tubes circular in cross-

SECLION o iivt it e et Teredo irregularis
B. Posterior extremity of shell slightly produced dorsally but not lobate;
tubes lenticular in cross-section...................... Teredo rhombica

Etymology: Teredo, a name given by Pliny to a worm that gnaws wood.
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TEREDO IRREGULARIS Gabb

Teredo tibialis Morton, 1834, Syn. Org. Rem. Cret. Group U. S, p. 68 (ex
parte).

Teredo irregularis Gabb, 1860, Jour. Acad. Nat. Sci., Phila., 24 ser., vol. iv,
p. 393, pl. Ixviii, fig. 19.

Teredo eontorta Meek, 1864, Check List Inv. Fossils, N. A., Cret. and Jur,,
p. 16.

Teredo irregularis Meek, 1864, Ibidem.

Teredo contorta Conrad, 1868, Cook’s Geol. of New Jersey, p. 727.

Teredo irregularis Conrad, 1868, Ibidem.

Teredo irregularis Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 191,
pl. xxv, figs. 18, 19.

Teredo irregularis Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 18.

Teredo eontorta Johnson, 1905, Ibidem. :

Teredo irregularis Weller, 1907, Geol. Survey of New Jersey, Pal., vol. iv,
p. 656, pl. Ixxiv, figs. 1-3.

Description.—“ Tube irregular, tortuous, dilated in plaees and some-
times transversely wrinkled. Shell twiee as large as that of 7. tibialts,
morc abruptly truncate anteriorly.”—Gabbh, 1860.

Type Locality—? New Jersey.

“Tubes as shown by their casts gregarious, cxcecdingly tortuous and
contorted, sometimes annulated, inereasing gradually in size from their
point of origin, the larger ones reaching a diameter of 10 mm. or more.
Shell subglobular, eordate in outline from in front, the heaks a little in
front of the middle of the hinge line, widely gaping behind and open in
front; the postero-eardinal extremity somewhat produeed in a rounded
lobe. Anterior margin rounding from the hinge line above into the upper
margin of the large, deep, subrectangular, antero-basal hiatus whieh
reaches above the mid-height of the shell; basal margin short; posterior
margin obliquely subtruneate below, bent abruptly baekward near the
hinge line and continuing around the postero-eardinal lobe of the shell.
Valves ventrieose, the beaks prominent, much elevated above the hinge line
and strongly incurved or enrolled ; the surface curving steeply towards the
antero-eardinal extremity and then deflected shortly before rcaehing the
margin, eurving less abruptly to the postero-eardinal extremity. In the
easts a very deep and prominent furrow passes from the hinge line just

back of the beaks to the posterior margin just below the post-cardinal lobe
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of the shell ; another faint groove, which is less conspicuous upon the larger
individuals, crosses the post-umbonal slope in a nearly vertical direction
from the lower margin of the deep groove already described behind the
beaks to the posterior extremity of the basal margin; surfaee of the
anterior half of the shell, as shown in impressions of the exterior, marked
by exceedingly fine, regular, concentric strie, parallel with the shell
margin, twenty or morc of which occupy the space of 1 mm. These strie
towards the antero-cardinal extremity are crossed by finer radiating strie,
whicli produee an cxceedingly fine reticulate pattern upon the shell sur-
face. Markings of the posterior half of the shell unknown.

“ (asts of the irregular burrows of this species are sometimes of eom-
mon occurrence in the Merchantville clay, penetrating masses of fossil
wood, and on traeing these burrows to their termination easts of the shell
ean usually be found, sometimes in exeellent eondition. Some masses of
the tubes are all mueh smaller than those in other masses, but all the tubes
in one group are usually of approximately the same dimensions. 1t was
at first thought possible that the different sized tubes indicated different
species, but the shells are all essentially the same, whether from large or
small tubes, in all masses observed in the Merchantville clay marl. A
mass of esscntially identical tubes has been found in the Marshalltown
clay marl, however, associated with many individuals of Martesia bisulcala,
which have a very different shell, described in this report as Turnus
Jitmmeli, Other similar tubes oeeur sometimes in the Navesink marl, but
the accompanying shells have not been obscrved. These tubes, however,
seem to be straighter and they probably belong to another speeies.

“The type speeimen of 7' irregularis is without data as to loeality or
horizon, and the deseription of the shell itself is too meager to be of any
use in identifieation. Inasmuch, however, as the Merehantville clay marl
is the horizon where burrows of this sort most frequently oeeur, and as
Gabb described numerous fossils from this horizon in Burlington County,
New Jersey, it is altogether probable that the type spceimen is specifically
identical with the shell here described.

“Morton evidently applied the name Teredo fibialis to all the T'eredo-

like tubes he found in New Jersey, but the name is still retained for the
48
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tubes like those which he illustrated, which are found only in the Vineen-
town limesand. The specimens which he referred to from ¢ the friable
marls > which are preserved as ¢ casts in lignite > were in all probability
representatives of the species 7. irregularis.

“The type of T'eredo contorta Gabb, which is preserved in the collection
of the Philadelphia Academy of Science, has been carcfully compared with
the recently collected examples which are here referred to 7. wrregularis,
and there can be no doubt as to their specific identity; it also is without
doubt a Merchantville clay marl specimen, and it is safe to conclude that
it is a synonym of T irreqularis.”—Weller, 1907.

The species is represented in Maryland only by a few fragmentary
tubes, the largest of them embedded in a mass of wood from near Post 218
on the Chesapeake and Delaware Canal.

Occurrence—MarawaN FormarioN. Post 218, Chesapeake and Dela-
ware Canal, Delaware ; Ulmstead Point, Anne Arundel County, Maryland.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, New Jersey Geological Survey.

Outside Distribution.—Matawan Formation. Merchantville clay marl,
New Jersey.

TEREDO RHOMBICA n. sp.
Plate XLV, Fig. 3

Description.—Shell composed of two small plates gaping widely at both
cxtremitics, feebly convex and rhombic in outline; umbones small,
rounded, inconspicuous, not overtopping the dorsal margin; anterior
dorsal margin horizontal, approximately parallel to the base, slightly pro-
duced behind ; posterior dorsal margin oblique, diverging from the ante-
rior at an angle of not far from 140°, merging smoothly into the trun-
cated lateral margin; posterior lateral margin obliquely truncate, pro-
duced but not lobate at the dorsal extremity; base line straight, less
abruptly upcurved behind than in front ; posterior area differentiated by a
linear sulcus dropped from the umbones to the posterior ventral margin ;
incremental sculpture in front of the diagonal fecble and irregular,

behind it sharp and minutely laminar, the dorsal edges free and closely
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and regularly overlapping; ligament obsolete; hinge margin reflected,
cdentulous; produced under the umbones into a minute linguiform
process for the support of the pedal muscle ; characters of interior obscure ;
tubes compressed, corrugated, lenticular in cross-section.

Dimensions.—Altitude 5 mm., latitude 3.2 mm., maximum diameter
4 mm.

The valves are scparated from those of the co-existent Teredo irregularis
Gabb by the non-lobate posterior dorsal extremity, while the tubes differ
from the irregular cylindrical tubes of Gabb’s species in being compressed
and corrugated.

Occurrence—MoNMoUTH ForMATION. Brightseat, Prince George’s
County.

Collection.—Maryland Geological Survey.
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MOLLUSCOIDEA

cuss BRACHIOPODA
order TELOTREMATA

Superfamily TEREBRATULACEA

Family TEREBRATULIDAE
Genus TEREBRATULA Miiller (Buckman emend.)

TEREBRATULA HARLANI Morton.
Plate XLVII, Figs. 1-5

Terebratula harlani Morton, 1829, Am. Jour. Seci., 1st ser., vol. xvii, p. 283;
vol. xviii, p. 250, pl. iii, fig. 16.

Terebratula harlani Morton, 1827, Jour. Acad. Nat. Sci., Phila., 1st ser., vol.
vi, p. 73, pl. iii, figs. 1-7.

Terebratula perovalis Morton, 1827, Ibidem, p. 77, pl. iii, figs. 7, 8. (Not
T. perovalis Sowerby.)

Terebratula harlani Morton, 1834, Syn. Org. Rem. Cret. Group, U. S, p. 70,
pl. iii, fig. 1, pl. ix.

Terebratula camilla Morton, 1834, Ibidem, p. 70.

Terebratule harlani Marcoun, 1853, Expl. Text to Geol. Map U. S. and Brit-
ish Provinces of N. A., p. 47, pl. vii, fig. 8.

Terebratula harlani Gabb, 1862, Proc. Acad. Nat. Sci., Phila., for 1861, p. 18.

Terebratula harlani Cook, 1868, Cook’s Geol. of New Jersey, p. 375, text
figs.

Terebratule harlani Conrad, 1868, Ibidem, p. 723.

Terebratula harlani Credner, 1870, Zeitsch, Deutsch. Geol. Gesell., vol. xxii,
p. 221.

Terebratula harlani Whitfield, 1885, Mon. U. S. Geol. Survey, vol. ix, p. 6,
pl. i, figs. 15-23.

Terebratulae gorbyi Miller, 1892, 17th Ann. Rept. Dept. Geol. and Nat. Res.
Indiana, p. 687, pl. xiii, figs. 3, 4.

Terebratula harlani Bagg, 1898, Am. Geol,, vol. xxiii, p. 370.

Terebratula harlani Clark and Martin, 1901, Maryland Geol. Survey,
Eocene, p. 204, pl. lviii, figs. 2, 3.

Terebratula harleni Johnson, 1905, Proc. Acad. Nat. Sci., Phila., p. 6.

Terebratula harlani Weller, 1907, Geol. Survey of New Jersey, Pal,, vol. iv,
p. 367, pl. xxviii, figs. 1-8.

Description.— Shell large, about twice as long as broad, sides straight
and imperfectly parallel ; upper valve plano-convex, obscurely biplicated
except near the margin, which has three inconsiderable sinuses; lower
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valve very convex, with a longitudinal ridge and slight lateral depres-
sions ; beak ineurved ; umbo prominent.”—>Morton, 1829.

“Shell large, the dimensions of a large individual being: Length
59 mm., width 36 mm., thickness 36 mm. ; elongate oval in outline with sub-
parallel sides, often becoming more or les eylindrieal in old specimens ; the
front margin more or less truncated, sometimes bilobate from a flattening
or lobing of the valves anteriorly. Pediele valve very ventricose, hecoming
almost gibbous in old individuals, the beak large, strong, incurved, trun-
cated at the apex by the large foramen whose diameter is greater externally
than within, the truneation in full-grown shells being parallel with the
axis of the valves; lateral margins of the beak subangular; the median
portion of the valve often flattened or somewhat econcave toward the front
and the lateral slopes sometimes impressed. Brachial valve mueh less
convex than the pedicle, the beak small and strongly ineurved ; the median
portion of this valve flattened or eoncave anteriorly, the flattened portion
being hounded on each side by a more or less distinet angular ridge whieh
separates it from the lateral slope, this feature often being exaggerated
to so great an extent as to give the anterior half of the shell a decidedly
plicate apearanece ; internally the crura are slender near the junetion with
the valve, and expand rapidly to form a broad loop from 8 mm. to 15 mm.
in length, with the width more than two-thirds of the length, the loop
sharply angular at the points of recurvature. Surface of both valves
marked by numerous lines of growth whieh are often erowded towards the
front of old specimens so as to form distinet variees. Shell substance finely
punctate, the punete usually visible under a hand lens, always more dis-
tinetly seen upon exfoliated surfaces.

“ Remarks.—This species is perhaps the largest Terchratuloid shell
known in any of the American faunas, and at the horizons where it is
found in the Cretaceous formations of New Jersey it usually oceurs in
great numbers. It usually forms a very constant bed at the summit of the
Hornerstown marl where, through several feet of sediments, the shells
occur almost to the exclusion of everything else. The speeies also oceurs
in the quartz sand faeies of the Vincentown formation, sometimes in great

numbers, but always in the form of internal casts.”—Weller, 1907.
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The young are much broader relatively than the adults. None of the
Maryland individuals that have come under observation exhibit the strong
radial plieation which characterizes the variety fragilis. There is secareely
an individual which is less feebly plieate than Morton's type of 7' harlani,
sensu stricto.

The species oeeurs assoeiated with the Eocene, and quite a little litera-
ture has grown up around the question of whether or not the speeies is
reworked.

Occurrence.—RaNcocas FormatioN. Drawyer Creek, near Odessa,
south side of Appoquinimink Creek between Odessa and mill-dam,
Noxonville, Noxontown Millpond, Delaware; head of Sassafras River
on Jaekson farm and Jacobs farm, Maryland.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences.

CLass BRYOZOA

order CYCLOSTOMATA

Family DIASTOPORIDAE
Genus STOMATOPORA Bronn
STOMATOPORA REGULARIS (abb and Horn
Plate XLVI, Fig. 11

Stomatopora regularis Gabb and Horn, 1862, Jour., Acad. Nat. Sci., Phila.,
(2) vol. v, p. 172, pl. xxi, fig. 63.

Stomatopora regularis Weller, 1907, Geol. Survey of New Jersey, Pal., vol.
iv, p. 313, pl. xx, figs. 1-3.

Alecto regularis Meek, 1864, Check List Inv. Fossils, N. A., Cret. and Juras-
sic, p. 4.

Description.— Zoarium encrusting, ramose, the branches filiform and
usually very regular, from 0.4 mm. to 0.6 mm. in width, the surface
slightly eonvex, the sides sloping gently towards the lateral margins,
rarely or never abrupt. Zoceeia regular in shape, usually a little wider
Just behind the aperture and the sides converging slightly posteriorly,
this difference in width, however, is frequently scareely noticeable and is
never suffieient to sharply separate the sueeessive zocecia from each other.




MARYLAND (GEOLOGICAL SURVEY Y37

Zocecial apertures circular, tubular and inclined a little forward in
unworn specimens.”—Weller.

The type specimens were obtained from the Vincentown limesand of
the Rancocas formation of New Jersey, wherc the species occurs quite
abundantly.

Occurrence.—RaNcocas Formarion. South side of Appoquinimink
Creck between mill-dam and Odessa, and at Noxontown Millpond, Dela-
ware.

Collectton.—Maryland Geological Survey.

StomaToPORA KUMMELI Ulrich and Bassler
Plate XLVI, Fig. 10

Stomatopora kiimmeli Ulrich and Bassler, 1907, Geol. Survey of New Jer-
sey, Pal,, vol. iv, p. 314, pl. xx, fig. 4.

Description.—Zoarium encrusting, ramose, the branches very fine
and delicate, from 0.15 mm. to 0.2 mm. in width, the surface transversely
convex, the slope from center to lateral margins never abrupt. Zocecia
regular in form, scarcely differentiated, although the sides converge
slightly posteriorly. Zocwecial apertures circular, in unworn specimens,
with the rim slightly elevated and inclined a little forward.

This species is a very close ally of S. regularis, but may be distinguished
from that species by its more dclicate growth and smaller zocecia.

Occurrence—RaNcocas FormarioN. Noxontown Millpond, Delaware.

Collection.—Maryland Geological Survey.

Genus BERENICEA Lamarck
BereniceAa aMEeicana Ulrich and Bassler

Plate XLVI, Tig. 14

Berenicea americana, Ulrich and Bassler, 1907, Geol. Survey of New Jersey,
Pal,, vol. iv, p. 315, pl. xx, fig. 7.

Description.—Zoarium encrusting, growing in more or less irregular
patches upon the surfaces of other bryozoa. Zocecia contiguously arranged
in more or less regular spreading series, each zocecium about 0.5 mm. in
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length and from 0.1 mm. to 0.13 mm. in width, the lateral boundaries
sharply defined by impressed grooves, the surface gently eonvex trans-
versely. Zocecial apertures ncarly terminal, circular, a little narrower
than the zocecia, directed slightly forward, with a slightly elevated rim-
like border.

This species cannot be confused with any associated bryozoa, the other
American species of the genus being mainly of Ordovieian age. The
specics is particularly charaeterized by its small, narrow, clongate
zocecia, with cach zocecium sharply marked laterally.

Occurrcnce.—RaNcocas FormaTIoN. Noxontown Millpond, Delaware.

Collection.—Maryland Geologieal Survey.

Family IDMONEIDAE
Genus CRISINA d’Orbigny

CRISINA STRIATOPORA Ulrich and Bassler
Plate XLVI, Fig. 15

Crisina striatopora Ulrich and Bassler, 1904, Maryland Geol. Survey, Mio-
cene, p. 406, pl. cxvii, figs. 1-4.

Crisina striatopora, Ulrich and Bassler, 1907, Geol. Survey of New Jersey,
Pal, vol. iv, p. 319, pl. xxi, figs. 15-18.

Description.—Zoarium crect, ramosc, probably not exceeding 1 em. in
height, dividing dieliotomously at intervals of about 1.5 mm.; branehes
subovate in cross-section, thickest uniformly eonvex and traversed longi-

tudinally by {rom sixtcen to twenty punetate strize on the reverse side,
narrower and carrying alternating series of zocecial apertures on the
obverse side. Zocecial apertures rarely three, usually four in each series,
in contaet laterally, the inner one of cach scries largest, most prominent
and subeircular, the outer one smallest, drawn out distally and apparently
grading into the pores lying between the longitudinal ridges of the
reverse side. Series of zocecia eurving first forward then slightly back-
ward, separated by a deep interspace averaging about 0.2 mm. in width;
about five rows in 2 mm. Over the basal part of the zoarium the zoceeial
apertures are covered one after the other by the growth of thc striato-
punctate dorsal integument,
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The type speeimens were obtained from the Mioeene of Maryland, but
apparently the same speeies oeeurs rather rarely in the Vineentown lime-
sand of the Upper Cretaceous at Vineentown, New Jersey.

Occurrence—Raxcocas Formarion. South side of Appoquinimink
Creek between mill-dam and Odessa, Delaware.

Collection.—Maryland Geological Survey.

Family FASCIGERIDAE
Genus FILIFASCIGERA d’Orbigny

FirirasciGEra MEGZERA (Lonsdale)
Plate XLVI, Fig. 12

Tubulipora megera Lonsdale, 1845, Quart. Jour. Geol. Soc., London, I, p.

69, figs. a, b.
Filifascigera megwra Gabb and Horn, 1862, Jour. Acad. Nat. Sci.,, Phila,,

(2) vol. v, p. 165, pl. xxi, fig. 53.
Filifascigera megara Ulrich, 1896, Zittel-Eastman, Textbook Pal., vol. i, p.

263, fig. 421.

Filifascigera megera Ulrich and Bassler, 1907, Geol. Survey of New Jer-
sey, Pal., vol. iv, p. 325, pl. xxii, figs. 12-15.

Filifascigera megara Ulrich, 1913, Zittel-Eastman, Textbook Pal., vol. i,
p. 332, fig. 451.

Description.—The enerusting zoarium of this species may very readily
be reecognized from all eyclostomatous bryozoa by the faseieulate zoce-
eia, arranged in groups of from two to five, arising from the eenter of the
broadest portions of the zoarium.

This is a eommon and charaeteristic species of the Vineentown lime-
sand in New Jersey and Delaware.

Occurrence.—RANcocas ForaatroN. Noxontown Millpond, Delaware.

Collection.—Maryland Geologieal Survey.

Family LICHENOPORIDAE
Genus LICHENOPORA Defrance.
LICIEENOTORA PAPYRACEA (d’Orbigny)

Plate XLVI, Fig. 13

Unitubigera papyracea D’Orbigny, 1852, Pal. Franc., Terr. Cret. Tom. 5,
p. 761, pl. 643, figs. 12-14,

Lichenopora papyracea Weller, 1907, Geol. Survey of New Jersey, Pal., vol.
iv, p. 27, pl. xxii, fig. 20.




740 SYSTEMATIC PALEONTOLOGY

Description.—The small encrusting subcircular eolonies of this species
with a maximum diameter of 4 mm. readily separates this form from all
other associated species.

Occurrence.—RaNcocas FormaTioN. Noxontown Millpond, Delawarc.

Collection.—Maryland Geological Survey.

Order CHILOSTOMATA

Family MEMBRANIPORIDAE
Genus MEMBRANIPORA Blainville
MEMBRANIPORA ANNULOIDEA Ulrich and Bassler
Plate XLVI, Fig. 3
Membranipore ennuloidea Ulrich and Bassler, 1907, Geol. Survey of New
Jersey, Pal., vol. iv, p. 335, pl. xxiii, fig. 16.

Description.—Zoarium encrusting. Zocecia from 0.5 mm. to 0.65 mm.
in lengtl, their width about three-fourths their length, more or less hex-
agonal in outline, sharply defined by depressed furrows. Zocecial aper-
tures about 0.2 mm. in length, subovate in outline, surrounded by a rather
broad, somewhat elevated, rounded marginal rim which is marked by a
series of from ten to thirteen small subcircular pits with raised borders.
Ovieells variable in their distribution, either abundant or much scattered,
usually a little broader than long with the side next the zocecial aperture
somewhat flattened, about 0.15 mm. in width.

When worn, the marginal ring of pits about the zoceeial apertures is
more or less obseure and sometimes wanting entirely. The species some-
what resembles the Italian Tertiary species M. annulus Manzoni, but
differs in having more rounded zocecia and more numerous pores.

Occurrence.—Rancocas FormaTioN. Noxontown Millpond, Delaware.

Collection.—Maryland Geological Survey.

Genus AMPHIBLESTRUM Gray
AMPUIBLESTRUM IETEROPORA (Gabb and Horn)
Plate XLVI, Figs. 5, 6

Reptoflustrella ¢ heteropora Gabb and Horn, 1862, Jour. Acad. Nat. Sci.,
Phila. (2), vol. v, p. 162, pl. ii, fig. 50.
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Reptoflustrella ¢ heteropora Ulrich, 1901, Maryland Geol. Survey, Eocene, p.
213, pl. 1x, figs. 8, 9.

Amphiblestrum heteropora Weller, 1907, Geol. Survey of New Jersey, Pal,
vol. iv, 1907, p. 333, pl. xxiii, figs. 14-16.

Description.—Zoarium encrusting in irregular patches, usually grow-

ing upon other spceies of bryozoa. Zoceeia in a single layer, usually

arranged with but little regularity, but sometimes exhibiting a tendency

to grow in radiating lines, longer than wide, pointed in front, broadly
subtruncate behind ; aperture about 0.15 mm. in width, subtriangular in
outline with convex sides, often approaching an oval form in very long
zoweeia ; bordered anteriorly and laterally by a slightly elevated, rounded
ridge which becomes obsolete posteriorly. Just in front of the anterior
angle of the zoweial aperture is a small subcircular pore, probably the
point of attachment of an avicularium. Posterior portion of the zoccia
covered with a regularly convex, smooth wall, which in old zoaria is con-
tinued over the entire surface, totally obliterating the aperture.

Not uncommon in the Vineentown limesand at Vincentown, Mullica
Hill and Timber Creck, New Jersey, and at Noxontown Millpond, Dela-
ware. Rare in the Focene (Aquia) at Upper Marlboro, Maryland.

Occurrence.—~Rancocas FormaTioN. Noxontown Millpond, Delaware.

Collection.—Maryland Geological Survey.

Genus ESCHARINELLA d’Orbigny
ESCHARINELLA ?? ALTIMURALIS Ulrich and Bassler
Plate XLVI, Fig. ¥
Escharinella altimuralis Ulrich and Bassler, 1907, Geol. Survey of New Jer-
sey, Pal.,, vol. iv, p. 339, pl. xxiv, figs. 9, 10.

Description.—This very characteristic species may be readily distin-
guished by its suborbicular zocecia averaging 0.5 mm. in length with their
extremely thin walls and with a very large subelliptical avieularium at
each zocecial angle. The generie placement in Escharinella is entirely
provisional until this group of spceies can be thoroughly studied.

This is an abundant species in the Vineentown limesand at Vincen-
town, New Jersey.

Occurrence—Raxcocas ForauarioN, Noxontown Millpond, Delaware.

Collection-——Maryland Geological Survey.
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Family CRIBRILINIDAE
Genus CRIBRILINA Gray
CRIBRILINA sAGENA (Morton) Weller
Plate XLVI, Figs. 1, 2

Flustra sagena Morton, 1834, Syn. Org. Rem. Cret. Group, N. A, p. 79, pl.
xii, fig. 7.

Escharina ? sagena Lonsdale, 1845, Quart. Jour. Geol. Soc., London, I, p.
Ixxi, figs. a-c.

Pliophlwra sagena Gabb and Horn, 1862, Jour. Acad. Nat. Sci., Phila. (2),
vol. v, p. 150, pl. xx, fig. 34.

Oribrilina sagena Weller, 1907, Geol. Survey, of New Jersey, Pal., vol. iv,
p. 34, pl. xxiv, figs. 11, 12.

Description.—Zoarium consisting of rather broad, irregularly branch-
ing, more or less tortuous plates composed of several layers of zocceia
superimposed one upon another. Zoeeia in close contact all around,
elongate-subelliptical or subquadrangular in outline; from 0.3 mm. to
0.4 mm. in length, the width usually about one-half the length, arranged
more or less regularly in longitudinal lines and in quincunx. Zowcial
apertures terminal, small, 0.1 mm. or less in diameter, subeireular or sub-
quadrate in outline; back of the aperture the outer surface of the zocceia
1s covered by a thin, nearly flat or slightly convex wall, whieh is marked
by about sixteen straight rows of fine perforations, which extend inward
from and at right angles to the margin of the zocceium. Avicularia
small, subeireular or subelliptical in outline, two in number for cach
zocecium, situated one on either side of the zocecial aperture. Ovicells
scattered irregularly over the surface of the zoarium, usually not abundant;
they are smooth, dome-shaped bodies, considerably larger than the zoceeial
apertures just above which they are always situated.”—Weller, 1907.

This species is very abundant in the Vineentown limesand at Vincen-
town, Mullica Hill and Timber Creek, New Jersey, but not so abundant
at Noxontown Millpond, Delaware.

Occurrence—RAaNcocas FormarioN. Noxontown Millpond, Delaware.

Collection.—Maryland Geological Survey.
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Genus MEMBRANIPORELLA Smitt
MEMBRANIPORELLA ABBOTTI (Gabb and Horn) Weller

Plate XLVI, Fig. 4

Escharipora abbottii Gabb and Horn, 1862, Jour. Acad. Nat. Sci., Phila.
(2), vol. v, p. 149, pl. xx, fig. 33.

Reptescharipora marginata Gabb and Horn, 1862, Ibidem, p. 151, pl. ii, fig.

Memif';miporella abbotti Weller, 1907, Geol. Survey of New Jersey, Pal.,
vol. iv, p. 342, pl. xxiv, fig. 13, 14.

Description.— Zoarium encrusting or growing in bifoliate plates.
Zocecia elongate-subelliptical or subhexagonal in outline, usually arranged
in more or less regular longitudinal series and in quincunx, about 0.5 mm.
m length, the length about twice the width. Zocecial apertures subeir-
cular or subquadrate with rounded angles, sometimes rounded in front
and truncate posteriorly; they arc situated anteriorly and occupy about
one-third of the length of the zoceeium ; back of the aperture the surface is
covered by a thin, flat or slightly convex wall slightly depressed below
the zocecial margin, which is marked by about fourteen or fifteen lateral
grooves radiately arranged posteriorly, leaving a narrow, smooth area
along the median line, these grooves are either slit-like openings through
the wall or they are pierced by lines of pores, it eannot be determined
which from the specimens observed. Avicularia usually two to each
zocecium ; subovate in outline and situated one on each side of the zooecial
aperture, from the lateral margins of which they are directed obliquely
outward and backward. Ovicells present or absent, subglobular in form,
situated just in front of the zocecial apertures.”—Weller, 1907.

Occurrence—RaNcocas ForyaTtioN. Noxontown Millpond, Delaware.

Collection.—Maryland Geological Survey.

Family ESCHARIDAE
Genus MUCRONELLA Hincks
MuecroNELLA ASPERA Ulrich
Plate XLVI, Figs. 8, 9

Mucronella aspera Ulrich, 1901, Maryland Geol. Survey, Eocene, p. 221, pl.
1x, figs. 17, 18.
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Description.— Zoariuin encrusting, consisting of onc or more layers;
surface under a low power of magnification presenting a decidedly rough
aspect. Zocecia varying from ovate-hexagonal to subrhomboidal, indis-
tinet externally, arranged more or less irregularly, though the rows are
more regular than may appear at first sight; about six in 2 mm. Aper-
tures rounded or subquadrate, 0.13 mm. in diameter, rendered oblique by
the elevation of the more or less strongly swollen posterior margin and
the depression of the anterior part. The central portion of the raised lip
forms a “mucro ” of greater or less thickness and prominence, the same
hiding a minute central tooth beneath it, and forming with the rest of
the thickened portion of the lip a more or less obscure resemblance to the
figure W. Behind the lip, the surface slopes rapidly and in the most nearly
perfect example is granulose. In the depressed space in front of the
aperture there are, normally, three small raised avicularia (? vibracula),
while a few larger avicularia, differing further from the others in being
divided into two unequal parts by a cross-bar, are scattered without order
among the zocecia. Ocecia are not often seen. When present they occupy
the depressed space in front of the aperture, are cucullate, about as large
as the zocecial aperture, and usually bear a furrow running from the
summit to the concave edge.”—Ulrich, 1901.

The encrusting zoarium, mucronate aperture, and the small raised
avicularia will serve for the recognition of this species.

This species is not uncommon in the Vincentown limesand of the Upper
Cretaceous at Vincentown, New Jersey. Common at the same horizon in
Delaware. The species also occurs rarely in the Lower Eocene (Aquia)
at Upper Marlboro, Maryland.

Occurrence—RaNcocas FormaTION. South side of Appoquinimink
Creek between mill-dam and Odessa, and at Noxontown Millpond, Dela-
ware.

Collection.—Maryland Geological Survey.
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Family HIPPOTHOIDAE
Genus HIPPOTHOA Lamouroux
HrrrorrOA TENUICHORDA (Ulrich and Bassler)
Plate XLVI, Fig. 16

Stomatopora tenuichorda Ulrich and Bassler, 1907, Geol. Survey of New
Jersey, Pal.,, vol. iv, p. 314, pl. xx, figs. 5, 6.

Corynotrypa tenuichorda Bassler, 1911, Proc. U. S. Nat. Mus., vol. xxxix,
p. 513, fig. 11.

Description.—* Zoarium adnate, frequently braneching, consisting of
uniserially arranged zoceeia. Zocecia elongate-pyriform, or club-shaped,
0.45 mm. to 0.5 mm. in length, about 0.02 mm. in width at the posterior
extremity, increasing very gradually in size through about one-half their
length, and then somewhat abruptly to about 0.15 mm. at the rounded
anterior end. Zoceeial aperture nearly terminal, small, circular, with a
slightly elevated, rim-like border, from 0.035 mm. to 0.05 mm. in diam-
eter.”—Ulrich and Bassler, 1907.

This neat little species was at first thought to belong to the Cyclosto-
mata, although its relationship to Hippothoa was noted under the remarks
in the original description. Further study has shown that in all proba-
bility the species is actually one of the genus Hippothoa.

Occurrence—Raxcocas ForaarioN. Noxontown Millpond, Delaware.

Collection.—Maryland Geological Survey.

VERMES

CLass ANNELIDA
order POLOCHAETA

Suborder TUBICOLA

Family SERPULIDAE

Genus SERPULA Linné
[Systema Nature, ed. x, 1768, p. 786]

Type.—~Serpula seminulum Linné.
Solitary or gregarious tubicolous annelids; tubes frec or adherent,
asually more or less eontorted or convoluted.

Etymology: Serpula, serpent.
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The genus has been reported from strata as early as the Silurian. In
the Purbeck beds of northwest Germany one member of the genus Serpula
attains considerable importance as a rock-builder. Recent Serpule are
world-wide in distribution.

The classification of the fossil annelids is of necessity in a lamentable
state, sinee only the most superficial characters are available for determin-
ing the identity of species. In many cases it is impossible to tell whether
the tube in question was seereted by a worm or a molluse, although, as a
rule, the latter can be isolated by the presence of internal septe and of
only two instead of three constituent layers of shell substance. However,
it is highly probable that a large number of tubes have been referred to
this group which are properly referable to the tube-secreting univalves.

A. Tubes free; subcircular in cross-section................ Serpula whitfieldi
B. Tubes adherent; tubes triangular in cross-section...... Serpula trigonalis

SErPULA WHITFIELDI Weller

Diploconcha (Serpula?) cretacea 7 Whitfield, 1892, Mon. U. S. Geol. Survey,
vol. xviii, p. 170, pl. xx, fig. 25. (Not Diploconcha cretacca Conrad.)

Serpula whitfieldi Weller, 1907, Geol. Survey of New Jersey, Pal, vol. iv, p.
308, pl. xix, fig. 2.

Description.—* Tubes irregularly arcuate, slightly flexuose, increasing
in diameter very gradually; surfacc of shell lamellose where partially
exfoliated, in eross-section appearing to be made up of eoncentric lamella.
The dimensions of the largest tube observed are: Total length 70 .,
maximum diameter 6.5 mm.”—Weller, 1907.

Type Locality.—Crosswicks Creek, New Jersey.

Occurrence—MoNaouTn Forarariox. Brightscat, Brooks estatc ncar
Seat Pleasant, Prince George’s County.

Collections—Maryland Geological Survey, Columbia University.

Outside Distribution.—Monmouth Formation. Navesink marl, New
Jersey.

SERPULA TRIGONALIS N. Sp.
Plate XLVII, Fig. 15
Description.—Tubes of two layers, recumbent, contorted, adherent in

the type to the inner surface of a bivalve; tapering from a fine cord to a

mere thread, eross-section slightly ovate, medial carina developed along
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the entire length of the tube, inereasing slightty in prominence with the
growth of the shell; external sculpture absent, excepting for fine incre-
mental corrugations; 1o traee of internal laminge detected.
Dimensions.—Longitude when straightened 23 mm., maximum diam-
eter 2.02 mn1., minimum diameter 0.04 mm.
Occurrence.—Rancocas ForaarioN. Noxontown Millpond, Delaware.
Collection.—Maryland Geological Survey.

Cenus HAMULUS Morton
[Morton, Syn. Org. Rem. Cret. Group, 1834, p. 73]

Type—IHamulus onyx Morton,

“ Tubular, regular, involuted; volutions distinet; aperture eireular.”
—Morton, 1834,

A solitary form characterized by a falcatc or involuted and frequently
alate tube, closed at the smaller end. The genus is apparently eonfined
to the Cretaceous.

Haxurus onyx Morton.
Hamulus onyx Morton, 1834, Syn. Org. Rem. Cret. Group, p. 73, ? pl. ii, fig.
8; pl. xvi, fig. 5.

Hamulus onyxr Gabb, 1859, Cat. Inv. Fossils, Cret. Form,, U. S. p. 1.

Hamulus squamosus Gabb, 1859, Ibidem, U. S. p. 1.

Hamulus squamosus Gabb, 1860, Jour. Acad. Nat. Sci., Phila,, 2d ser.,, vol.

iv, p. 398, pl. Ixviii, fig. 45.

Description.— With six clevated, angular, longitudinal ribs extending
from base to apex. Length about an inch. The imperfect specimen
figured on plate ii was obtained by Dr. Blanding at Tiyneh’s Creek, South
(arolina, in the green sand, and on a former oceasion was supposed to be
a Denlalium. Pl xvi, fig. 5, however, represents the perfeet shell from
the older cretaceous deposits at Erie, Alabama. T have a sinall individual
from New Jersev. It has never been found attached.”—DMorton, 1834.

Type Locality—Xrie, Alabama.

HTamulus squamosus was deseribed by Gabb as “ very closely allied to
H. onyz, but differing in having a strongly marked raphe, which nearly
doubles the width of the shell.” Apparently Gabb’s species was described
from a young form, while Morton’s H. onyx represents the normal adult.

49
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Thus the posterior portion of the shell in fully developed individuals
represents H. squamosus Gabb, the anterior portion H. onyz Morton.

The species is widely distributed in the Monmouth of Prince George's
County, but it is cxceedingly brittle and difficult to separate from the
matrix.

Occurrence.—MATAWAN ForMATION. Ulmstead Point, Anne Arundel
County. MoxmouTH ForMATION. Brightseat, Brooks estate near Seat
Pleasant, Friendly, 1 mile west of Friendly, Prince George’s County.

Collection.—Maryland Geological Survcy.

INCERTAE SEDIS
Family SERPULIDAE (?)
Genus ORNATAPORTA n. gen.
Type.—Ornataporta marylandica Gardner n. sp.
Tube small, tapering gradually toward the aperture ; operculum reticu-
lately sculptured.

ORNATAPORTA MARYLANDICA n. Sp.
Plate XLVII, Figs. 16-19
Description.—Tubes rather small, usually more or less arcuate, slightly
tapering, smaller end of tube in two individuals obliquely truncated at an
angle of about 30°; truncated surface in cast subcircular to broadly
elliptical in outline, elaborately sculptured both radially and concentri-
cally; radials fine, well rounded liree, diverging in all directions from a
strongly cccentric nucleus, possibly a little coarser on the shorter side,
number more than doubled near the margin by intercalation and bifur-
cating ; concentric sculpture in part incremental in character, two to five
prominent growth stages usually visible; very fine and crowded thread-
lets also developed, not overriding the radials but closely dissecting the
interradials.
Dimensions—Length, 18.6 mm.; diamcter of larger end, ¢ mm.;
diameter of smaller (operculum-bearing) end, 4.5 mm.
The nature of these extraordinary impressions is very obscure. When
the first was found it was thought that the association of the tubc with
the sculpture might be fortuitous, but the discovery of a second similarly

Etymology: Ornata. elaborate; porta, a door.
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sculptured and bearing the same relation to the enclosing tube made the
theory of chance association untenable. Nothing like these forms has been
observed in any branch of the animal kingdom, but they are less unlike
the worms than any other phylum. There is, too, a wider range of
variation in the Vermes than in any other of the major divisions. There
are groups in which a calcarcous operculum is sccreted and groups in
which the tube is gradually constricted toward the aperture and, although
the combination of these two rather unusual characters is not known, yet
it is not without the range of possibility. The sculpture, however, is much
more rcgular and elaborate than any observed on the opercula of rccent
worms.

Professor Grabau, of Columbia University, to whom squeezes of the
ornamented ends were shown, suggested that they might be the impres-
sions of a test of a degenerate gastropod, possibly allicd to the Acmeas, a
hypothetical genus, which, when it lost the power to coil through lack of
vitality, continued to grow in a plane at a high angle to that of the shell.
So little is known of degenerate gastropods that one cannot define their
limits of variation, and there is a possibility that this may be a bizarre
type which arose, together with many other degenerate mollusca near the
close of a great era. The writer is also under obligations to Mr. J. E.
Bencdict and Mr. Austin H. Clark for their suggestive interest in these
organisms,

Occurrence.—MoNMouTir ForMaTION. Brooks estate near Seat Pleas-
ant, Prince George’s County.

Collection.—Maryland Geological Survey.

ECHINODERMATA

CLAss ECHINO[DEA

order CIDAROIDA
Family CIDARIDAE
Genus CIDARIS Leske
CIDARIS sp.

Description—Scveral fragmentary spines belonging to this genus were
found amongst other materials from Appoquinimink Creek, Delaware.
Two of the specimens show the basal portions of the spine with the collar
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and condyle, but all the specimens lack the outer points. All of the frag-
ments are nearly straight with slight taperings and are covered with rows
of straight granules elosely joined so as to impart a fluted appearance to
the spines. The larger spines show twelve or more such lines.

Dimensions.—Length of longest specimen 14 mm., diameter of spine
2.5 mm.

Occurrence—RaNcocas ForMATION. South side of Appoquinimink
Creek between Odessa and mill-dam, Delaware.

Collection.—Maryland Geological Survey.

Family CASSIDULIDAE
Genus CASSIDULUS Lamarck
CASSIDULUS sp.

Description.—Test small, clevated, slightly truncated at the posterior
eud ; upper surface very convex, sides nearly straight, ends rounded ; under
surface nearly flat but much broken. Ambulacral areas narrow. Apical
system small, slightly anterior of the center. Peristome lacking. Peri-
proet small and a long shallow sulcus.

Dimensions.—Length 12 mm., width, 9.5 mm., height 7 mm.

The single specimen of this form that has been found has the lower
surface badly damaged, but there is little doubt that it is a representative
of the genus Cassidulus so widely found in Upper Cretaceous strata farther
south. 1t is, however, quite distinet from any other kuown species, but
because of its fragmentary character it seems unwise to give it a name at

the present time.

Occurrence.—MoxmovuTiz FordratioN, Bluff northeast of mouth of
Turner’s Creek, Ceeil County, Maryland.
Collection.—Maryland Geological Survey.

Family ECHINOCORYTHIDAE
Genus CARDIASTER Forbes
CARDIASTER MARYLANDICA 1I. sp.

Plate XLVII, Figs. 6-10

Description.—Test small, cordate, with pronounced anterior grooves;

upper surface slightly convex, lower surface flat. Ambulaera wide. Apiecal
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system moderately clongated. DPeristome very near anterior margin.
Periproct oval and situated rather high on truncated posterior margin.

Dimensions.—Length 18 mm., width 18 mm., height 11.5 mm.

Several well preserved casts of this species have been collected. They
show some points of similarity to Cardiaster smockt from the Matawan of
New Jersey, but the Maryland form is more sharply eontracted posteriorly
and has a more pronounced anterior surface.

Occurrence—MoxMmoUuTH FormaTION. Brightseat, Prince George’s
County.

Collection.—Maryland Geological Survey.

Family SPATANGIDAE
Genus HEMIASTER Desor

HEMIASTER DELAWARENSIS 1. sp.
Plate XLVII, Figs. 11-14

Description.—Test small, nearly circular, slightly cordiform, truncated
nosteriorly ; upper surface slightly convex, elevated posteriorly; lower sur-
face nearly flat; sides inflated ; apex nearly central, slightly posterior of
the center; ambulacra slightly depressed, posterior pair short, anterior
surface broad. Peristome slightly depressed. Periproct small, high above
posterior margin. Peripetalous fasciole narrow, distinct.

Dimensions—Length 22 mm, ; width 22 mm. ; height 17 mm,

A single well preserved specimen of this form was collected by Dr. M. W.
Twitchell. Tt presents some points of similarity to Ilemiaster bexeri from
the Washita group of Texas, but the height of the present specimen is
somewhat greater and the ambulacral furrows are on the whole less
depressed. 1t is also somewhat similar to Hemiaster stella from the Ran-
cocas formation of New Jersey, but the latter species has not the broad
depressed anterior surface of the present species.

Occurrence.—MaTawax Formarron. Marl pit south side of Delaware
and Chesapeake Canal 1 mile east of St. George’s Delaware.

Collection.—Johns Hopkins University.
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HEMIASTER sp.

Description.—A few imperfect and fragmentary specimens of a Hemi-
aster have been found in the indurated layers of the Matawan formation
on the Chesapeake and Delaware Canal. Two specimens show quite
clearly the anterior ambulacral furrow with part of the adjacent anterior
path. These forms may belong to the species Hemiaster wellers from the
Matawan of New Jersey.

Occurrence—MATAWAN ForMAaTION. One and one-half miles east of
the Maryland-Delaware Line, Chesapeake and Delaware Canal, Delaware.

Collection.—Maryland Geological Survey.

COELENTERATA

Crass ANTHOZOA
Subclass HEXACORALLA
Order MADREPORARIA

Suborder APOROSA

Family TURBINOLIDAE
Genus TROCHOCYATHUS Miine Edwards and Haime
TROCHOCYATHUS (?) VAUGHANI sp. Nov.

Plate XLVIII, Figs. 5, 6

Description.—Corallum cuneiform, with no recognizable scar of attach-
ment; viewed from the side it is subtriangular in outline and a little
elongated in the direction of the height; cross-section lenticular with dull
acute angles at the ends.

Theca well developed. Corresponding to the septa are strong, sub-
acute, tuberculated ribs with deep intercostal depressions; new ribs are
intercalated as new septa are formed; on the sides bordering the acute
edges are tuberculated bands broadest below, narrowing to the serrated
edge above.

Septa about thirty-six, of which about twenty-four extend inward to
the columella. The septa are in threc or four cycles, but the different
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cycles cannot be clearly differentiated. The members of the last eyele are
very thin and frail. The inner edges of the principal septa are fused to
the columella and to adjoining septa by trabecular-like processes. There
is a suggestion of paliform lobes, though the upper edges of the septa are
too imperfect to permit positive determination of this feature. Sides of
septa sct with small tubercles and spine-like proeesses, the arrangement of
which cannot clearly be seen in the specimen.

There is doubt as to the mode of origin of the eolumella, but it appears
to be spongy and trabecular.

Dimensions.—Longest transverse axis at top, about 5 mm.; shortest
transverse axis, 2.5 mm. ; hicight, 4.5 mm.

Named in honor of Dr. T. Wayland Vaughan.

Occurrence.—Moxyouru ForyamoxN (Fzogyra costata zone). Bed of
small branch about seven-eighths of a mile southwest of Brightseat and
three-eighths of a mile south of the Sheriff road, Prince George’s County.

Collection.—Maryland Geological Survey, on deposit in the U. S.
National Museum.

Suborder FUNGIDA
Family MICRABACIIDAE
Genus MICRABACIA Milne Edwards and Haime
MICRABACIA ROTATILIS Sp. NOV.

Plate XLIX, Figs. 1-4

Description.—Corallum subdiscoidal; moderately high with flat to
rather strongly concave base; sides steep below, rounding evenly into the
subflattish top ; axial depression 1.5 mmn1. to 2 mm. deep.

The coste on the base are thin, sharply defined, and alternate with the
septa; they start with six at the center, and by suecessive bifurcations
increase to ninety-six on the periphery; they are nearly smooth and
inerease slightly in thiekness from the eenter to the periphery. The coste
are in six groups corresponding to the groups of septa. Each group starts
with one costa (first eyele), which bifurcates near the center to form two
coste (second cycle) ; these bifurcatc 0.5 mm. from the center to form
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four costee (third eyele) ; the four bifurcate about 1 mm. from the center
and produce eight costee (fourth cycle) ; and the eight bifurcate 1.5 mm.
to 2 mm. from the center, producing sixteen coste (fifth eycle) ; in the
last cyele the bifurcations producing the two outer and the two middle
pairs of the group take place nearer the center than do those of the other
four pairs; in the largest specimens the pairs of cost in the last eycle are
2.5 mm. to 3 mm. long. The ends of the costax are prow-like, but scarcely
projeet beyond the edges of the septa. The intercostal loculi are narrow
and are crossed by small synapticule separated by radially elongated per-
forations; in the type the perforations in the intercostal loculi extending
to the center number eighteen ; the intercostal synapticule and perfor-
ations are roughly arranged in concentrie rows.

The septa are thin and form five complete cyeles arranged in six groups,
one group in cach of the interspaces between the primary septa. Total
number of septa ninety-six. The secondaries extend to the columella ; the
tertiaries fuse against the sccondaries near the columella; the two
outer quaternaries of the group fuse against the tertiaries nearer tlhe
center than do the two inner ones; the two outer quinaries of each of the
subgroups formed about the tertiaries fuse agaiust the quateruaries nearer
the center than do the two inner ones. The primary septa are a little
higher than the members of the higher eycles, and the septa of the sue-
ceeding cyeles appear to be each a little lower than those of the preceding
eycles. The edges of the septa are finely and distinetly denticulate, the
number of denticulations being eight or nine to 1 mm. ; the inner edges of
the primaries and secondaries are bifid, each presenting a trough-like
depression with serrated margins descending to the top of the columella;
sides of septa with striee, tubereles, and rows of synapticulx radiating fan-
like from near the base of the columella. Each septum is joined to the wall
(base) by synapticulee which eouneet with the intercostal synapticule.
These are separated by perforations which connect with the intercostal
perforations.

Columella elliptical in cross-section, spongy, trabecular, some of the

trabecula: terminating above in more or less scattered, irregularly dis-
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tributed, smmall papille ; length of eross-seetion about one-sixth the diam-
eter; width about one-twentieth the diamecter.

The speeies differs from other speeies of Micrabacia from the Coastal
Plain in the greater sharpness and smoothness of the basal coste, the
greater irregularity in the distance of the bifurcations of the several eyeles
fromn the eenter, the greater length of the coste of the last eyele, the greater
number of intercostal perforations, and the greater size attained by the
adults. It is distinguishable from M. rofatilis var. georgiane™ by ite
smoother and slightly thieker costee. M. americana Meck and Hayden,
and its variety, mullicostata,’ have more strongly denticulate bases. In
M. coronula (Goldfuss) of the European Cretaceous the dentieulations of
the septal edges are markedly coarser than those of any of the American
species.

Dimensions (of the type).—Diameter 9 mm., height about 4+ mm.

Occurrence.—MoNMOUTH ForMaTION (FKzogyra costate zone). Bed

of small braneh about seven-cighths of a mile southwest of Brightseat

and three-eighths of a mile south of the Sheriff road; near McNeys
Corners, about a mile west of Friendly; questionably near Seat Pleasant,
Prince George’s County.

Collection.—Maryland Geological Survey, on deposit in the U. S.
National Museumn.

MICRABACIA MARYLANDICA Sp. NOV.
Plate XLVIII, Figs. 1-4

Description.—Corallum low to moderately high, subdiseoidal ; base flat
or slightly eonvex; top evenly convex with a small axial depression about
1.25 mm. deep in the type.

The underside of the base or wall is ornamented with a system of
radiating bifurcating eostze whieh alternate witli the septa; the system
starts with six costee which, by successive bifurcations, form cycles of
12, 24, 48, and 96 coste. Each of the original six eostee (first eyele) is the
focus of a group ; the original of each group splits near the center into two

1 Described by the writer in Prof. Paper U. S. Geol. Survey, No. 98J, now in
press.
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(second cycle), and these split 0.5 mm. from the center into four (third
cycle) ; about 1.5 mm. from the center each of the four coste divides to
form cight (fourth cycle), and about 2.5 mm. from the center in the type
cach of the eight divides, producing sixtecn costee (fifth cycle) on the outer
rim. The bifurcations of each cycle are at nearly equal distances from the
center. The coste up to the cycle of forty-eight are relatively thick and
coarsely nodular; those of the last cycle are thin, finely denticulate, and
form a band about § mm. wide, bordering the outer margin ; they appecar
not to project beyond the edges of the septa. The intercostal loculi are
very narrow and are occupicd by twelve or thirteen synapticule separated
by perforations, most of which are slightly elongated radially; the syn-
apticule and perforations are arranged in concentric rows.

The septa are very thin and are arranged in six groups, one group in
cach of the interspaces between the priniary septa. Total number of septa
ninety-six. The secondaries extend to the columella; the tertiaries fuse
against the secondaries near the columella ; the two outer quaternaries of
the group fuse against the tertiarics nearer the center than do the two
inner ones; in cach of the two subgroups formed about the tertiaries the
two outer quinaries fuse against the quaternaries nearer the center than
do the two inner ones. The primary septa are slightly higher than the
members of the higher cycles which appear to be of about equal height.
On the sides of the corallum the septa distinctly alternate in prominence.
Margins of the scpta finely denticulate, the number of denticulations
being about ten to 1 mm. Sides of septa with strizz and rows of syn-
apticule and tubercles radiating from near the base of the columella.

Columella elliptical, spongy, trabecular, some of the trabecul® termi-
nating in more or less scattercd, irrcgularly distributed, small papille;
length of cross-section between one-fifth and one-sixth the diameter ; width
about onc-tenth the diameter.

This speeics differs from the other species of Micrabacia as follows:®
M. hilgardi differs in size, form, and ornamentation of the base. The
corallum is smaller, the sides straighter and more inclined, and the septal

*The species mentioned in this paragraph, with the exception of M. ameri-

cana and M. coronula, are described by the writer in Prof. Paper U. S. Geol.
Survey, No. 98J, now in press.
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edges on the sides of the corallum do not alternate in prominenee. The
bifureations of the separate eyeles of eoste are at more irregular distanees
from the center and the ecostae are thinner and more finely denticulate. In
M. cribraria the eoste and perforations of the base are largely obseured by
irregular caleification and the costz projeet more prominently on the
periphery. In M. mississippiensis the basal coste are narrower, smoother,
and flatter, the bifureations of each eyele are more irregularly spaced with
referenee to the eenter, and the profile of the side of the eorallum is not so
steep and is slightly truncated. In M. rotatilis the basal coste are thinner,
sharper, and much smoother. In M. americana the coste are narrower
and sharper, and the bifurcations producing the last cyele take place mueh
nearer the center and at less regular distances from the eenter. In M.
coronula the corallum is higher and the septal dentieulations coarser.
Dimensions (of the type).—-Diameter 7 mm., height 3 mm.
Occurrence.—MoNdMoUTH FormaTION (Ezogyrae costata zone). Bed
of small branch seven-cighths of a mile southwest of Brightseat and
three-eighths of a mile south of the Sheriff road; about a mile west of

"Friendly, Prince George’s County.

Collection.—Maryland Geologieal Survey, on deposit in the U. S.
National Muscum.

THALLOPHYTA

Ccuss FUNGI
order PYRENOMYCETES

Genus SPHAERITES Unger
[Gen. et Sp., 1850, p. 37]

SPH.ERITES RARITANENSIS Berry
Plate LXXXI, Fig. 3

Spherites raritanensis Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
p. 62.

Description.—Viewed megaseopiecally these remains appear as oval or
circular umbilicate dots from .25 mm. to .5 mm. in diameter, with

depressed margin and enlarged eentral portion, the latter oecupying two-
thirds of the total diameter.
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This species was based upon a leaf-spot fungus found in abundance on
the under side of leaf fragments (sp. indet.) in the matted layers of fossil
leaves from the upper Raritan at the Hylton pits in New Jersey. Identical
remains are not uncommon in the Magothy formation of Maryland. Their
characteristic appearance is indicated on the photographic reproduction
of a leaf of Eucalyptus geinitzi (Heer) Heer.

These remains are conclusively congeneric with the forms usually
referred to this genus and very similar to Spherites problematicus
(Knowlton) Knowlton from the Dakota group of Kansas. The latter is,
however, more irregular in outline, larger in size, and infests Sterculia
which is not the host of the present species. While remains of this sort
are of little botanical interest to some, they nevertheless have a consider-
able biological significance in the evidence which they afford of the exist-
ence during the mid-Cretaceous of fungi of this order.

Occurrence.—Macoruy FormarioN. Sullivan’s Cove, Anne Arundel
County.

Collection.—Maryland Geological Survey.

Cuass A LG A E

Genus ALGITES Seward
[Wealden Flora, Part I, 1894, p. 4]

A generic term proposed by Seward for those fossil remains which are in
all probability those of Algw, but which from their nature cannot be
decisively compared with any one genus of known botanical affinity.

Fossil alge are common fossils at some geological horizons, but they
are usually indecisive in their characters, especially when preserved as
impressions, so that comparisons with modern genera altogether lack
certainty. As has been pointed out by Seward (loc. ¢it.) for the type of
this genus, Algites valdensis of the English Wealden, these forms suggest

various modern genera such as Chondrus, Zonaria, Dictyota, cte.

ALGITES AMERICANA Berry
Plate L, Fig. 1
Algites americana Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 401.
Description.—Thallus as preserved, in the form of dichtomously divided
branches ranging in width from 2 mm. to 5 mm., thin and undulating
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as preserved, but rather coriaeeous in life, with slightly wavy margins.
These branches are 1ot preserved for lengths of more than a few centi-
meters, during which interval they are observed to divide but onee or not
at all. They have the appearalee in some speeimens of radiating from a
ecommon eenter, but as their proximal parts are invariably missing this
supposition eannot be verified.

The Maryland remains are rare and in the form of impressions, along
which reeent rootlets have often permeated the argillaceous matrix, some-
times giving the speeimens the appearanee of having midribs. The North
Carolina remains, which are abundant in the Blaeck Creek heds at certain
localities along the Black River, often show eonsiderable earbonaceous
residuum indieating that in life the thallus was of eounsiderable con-
sisteney.

" Occurrence—Macorsy Fomuarrox. Round Bay, Anne Arundel
County.
Collection.—U. S. National Museum.

PTERIDOPHYTA

order LYCO PODIA LES

Family LYCOPODIACEAE
Genus LYCOPODIUM Linné
[Sp. Pl., 1753, p. 1100]

Lycoropiva CRETACEUM Berry

Plate L, Figs. 10, 11
Lycopodium cretaceum Berry, 1910, Amer. Jour. Sci., 4th ser., vol. xxx, pp.
275, 276, figs. 1-6.
Lycopodium cretaceum Berry, 1914, Prof. Paper, U. S. Geol. Survey, No.
84, pl. ii, figs. 1-6.

Description.—Spikes loosely imbrieated, of modified foliage leaves or
braets. The largest spike, which is nearly eomplete, is 5 em. in length and
5 mm. in diameter, and is probably somewhat flattened, the bulk of the
speeimens indieating somewhat smaller dimenstons. Axis stout. Braets
several ranked, peduneled, with a cordate or retuse base and an abruptly
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narrowed acute recurved apex, with an entire margin, each bract sub-
tending a large spheroidal sporangium which may possibly be reniform,
though in the impressions preserved in the clays it appears to be globular.

This unique species is represented by rather scanty material in the
Maryland area which, however, shows the outlines of sporangia in the axis
of the bracts. It was described from very abundant remains preserved in
the clays of the Middendorf member of the Black Creek formation in
South Carolina. It is also sparingly represented in the lower Tuscaloosa
beds of western Alabama and is thus shown to have had a considerable
geographic range. Preparations have failed to reveal any traces of sporcs
in the sporangia.

Fossil remains of foliage resembling that of the modern club mosscs
have becn frequently described, either as Lycopodium or Lycopodites
Brongniart, but the majority of such determinations lack certainty in
that they show neither anatomical nor fruiting characters, so that the
present species is of great interest as the only post-Paleozoic fossil known
to the writer which is referable with absolutc certainty to the genus
Lycopodium. No remains of foliage have been discovered in these clays
which can be correlated with these fruiting spikes.

Occurrence.—MaGorriy FormaTiov. Little Round Bay, Anne
Arundel County.

Collection.—Maryland Geological Survey.

order FILICALES
Family GLEICHENIACEAE
Genus GLEICHENIA Smith
[Mem. Ac. Turin, vol. v, 1791, p. 418]

GLEICHENIA zIPPEI (Corda) Heer

Pecopteris zippei Corda, 1846, in Reuss, Versteinerungen, p. 95, pl. xlix,
fig. 1.

Pecopteria zippei Unger, 1867, Kreidepflanzen aus Oestereich, p. 8, pl. ii,
fig. 1.

Qleichenia zippei Heer, 1868, F1. Foss. Arct., Bd. i, p. 79, pl. xliii, fig. 4.
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Qleichenia zippei Heer, 1874, Ibidem, Bd. iii, Ab. ii, pp. 44, 90, 97, pl. iv;
pl. v; pl. vi, figs. 1-3; pl. vii, fig. 2; pl. xxv, figs. 1-3; pl. xxvi, figs. 10-13.

@leichenia zippei Heer, 1877, Ibidem, Bd. iv, p. 49, pl. xxxii, figs. 6, 7.

@leichenia zippei Heer, 1882, Ibidem, Bd. vi, Ab. ii, p. 36, pl. iii, fig. 2.,

GQleichenia zippei Velenovsky, 1888, Farne bohm, Kreidef., p. 6, pl. iii,
figs. 3-7.

Gleichenia zippei Newberry, 1896, Mon. U. S. Geol. Survey, pt. ii, p. 664, pl.
clxii, fig. 9.

Gleichenia zippei Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 67, pl.
iv, fig. 6.

Qleichenia zippei Berry, 1906, Ibidem, vol. xxxiii, p. 164.

Gleichenia zippci Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 64.

Description.— Gl. foliis bipinnatis, pinnis valde approximatis, elon-
gatis, linearibus, parallelis, pinnatisectis, pinnulis obliquis, lanccolatis,
acutiusculis, integerrimis, basi vix unitis; nervis pinnatis, nerv. secund.
utrinque 3-5, inferioribus furcatis,”—Heer, 1868.

The determinations of this species in the Atlantic Coastal Plain are ali
based upon very fragmentary specimens, although some of them have traces
of the sori preserved. In sharp contrast is the beautiful Gleichenia mate-
rial obtained by Professor Heer from Greenland. As far as the Coastal
Plain material goes it corresponds exactly with the more typical material
from other regions, and until specimens are collected showing adequate
grounds for separation, it is justifiable to assume that this species was
present along the Middle Atlantic Coast in Raritan and Magothy time.
The genus Gleicheniz was a prominent onc during the Cretaceous with
many characteristic species, some with a wide range. The present species
which ranges through the Greenland Cretaceous serics from the Kome
beds (Lower Cretaceous) to thosc of Patoot (Upper Cretaceous) occurs
also in the Lower Cretaceous of Spitzbergen and the Black Hills; the

Cenomanian of Bohemia; the Senonian of Bohemia, Saxony, and Bul-

garia ; the Magothy formation of New Jersey and Delaware; and it has

recently been collected in the Upper Cretaceous of the Western Interior.

It is not contained in any recent collections from the Raritan.
Occurrence.—MacoTHY FormaTION. Deep Cut, Delaware.
Collection.—Maryland Geological Survey.
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GLEICHENIA DELAWARENSIS Berry
Plate L, Figs. 5, 6

Gleichenia delawarensis Berry, 1907, Johns Hopkins Univ. Cire., n. s., No.
7, p. 82, figs. 3, 3a.

Gleichenia delawarensis Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii,
p. 20.

Description.—Frond unknown ; pinnules subopposite, obovate, 2 mm.
to 3 mu. long by 1 mm. to 1.5 mm. wide, attached by their greatly nar-
rowed bases to the rather slender rachis; venation of the (leichenia type
rather indistinet in most of the pinnules.

This fragment of a pinna is 2¥ mm. It is doubtfully referable to
Gleichenia, to whieh sueh a large number of fern impressions of Cre-
taceous age have been assigned. The most similar among previously
deseribed speeies is, perhaps, Gleichenia nordenskioldi Heer known from
the Kome beds of Greenland, the Dakota of Kansas, and the Knoxville of
California, which differs markedly in the shape of the base of the pinnules.

While a knowledge of the structure or fructification is essential for
the eonclusive proof of the botanieal affinity of fern fragments such as
this, it is important for geologists that such characteristie types shall be
figured and deseribed in order that they may serve as horizon-makers.

Occurrence—MacoTHY ForMaTioN. Deep Cut, Delaware; Grove
Point, Ceeil County, Maryland.

Collection.—Maryland Geological Survey.

GLEICIIENIA SAUNDERSII Berry
Plate L. TFigs. 7-9
Qleichenia saundersii Berry, 1903, Amer. Nat., vol. xxxvii, p. 679, figs. 1-3.
Gleichenia saundersii Berry, 1906, Ann. Rept. State Geol. of New Jersey
for 1905, pp. 139, 141.
Gleichenia saundersii Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 163.
Description.—Pinnules broadly falcate-ovate, entire, bluntly pointed;
attached by a wide base, about as wide as the pinnule is long; length
4.5 mm. ultimately becoming much smaller, each with a stout mid vein
which sends off alternately on each side rather thick veins to the margin,
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those running distad are all simple exeept the basal one which is some-
times forked, those running proximad are usually onee forked; texture
thiek and eoriaeeous.

This speeies is elose to (. gracilis Heer, but the venation differs in the
number of veins and their habit of forking. It was described from Cliff-
wood Bluff on Raritan Bay, and has also been reecorded from Kinkora on
the Delaware River. It is known only from the Magothy formation.

Occurrence.—Macorry FormarioN. Round Bay, Anne Arundel
County.

Collection.—Maryland Geologieal Survey.

Family OSMUNDACEAE

Genus OSMUNDA Linné
[Sp. PlL., 1753, p. 1063]

OSMUNDA DELAWAREXsSIS Berry
Plate I, Figs. 2-4

Osmunda delawarensis Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p.
164, pl. viii, figs. 2-4.

Osmunda delawarensis Berry, 1907, Md. Geol. Survey, vol. vi, pl. xx, fig. 17.

Description.—Fronds pinnate. Pinne simple, alternate, elongate,
linear-laneeolate, inequilateral at the base. Borders undulate, very
slightly erenulate ; frond substanee thick. Pinng 7.5 em. long, 5-6 mm.
wide near the base, tapering to a long narrow point, elosely resembling
the sterile pinne of Osmunda presliana J. Smith of the east and south
Asiatie region, exeept that the latter has a narrowed base, while the pres-
ent speeies has a large base, more like that in Osmunda regalis Linné.

Whether the larger specimen figured is a pinnule of a bipinnate form
like the modern cosmopolitan “ Royal Fern ” it is impossible to judge
from the material thus far eolleeted.

The Osmundacee are Tather common and widespread in the older Meso-
zoie, represented by structural material as well as frond genera such as
Todites, ete. Various fossil species have been referred to Osmunda or
Osmundites, ineluding two or three forms from the Lower Cretaceous
deseribed by Fontaine from Virginia and showing supposed fruetification.

50




764 SYSTEMATIC PALEONTOLOGY

The genus Osmunda contains in the existing flora some six or seven
species of swamp-loving ferns, most of them confined to the northern
hemisphere, where they are wide-ranging. Three of these forms occur in
North America.
Occurrence.—MAGOTHY ForMaTION. Deep Cut, Delaware.
Collection.—Maryland Geological Survey.

Family POLYPODIACEAE
Genus ONOCLEA Linpé
[Sp. Pl, 1753, p. 1062]
OxocLEA INQUIRENDA (Hollick) Hollick

Plate LI, Figs. 1, 2

Osmundae obergiana Heer, 1874, F1, Foss. Arct., Bd. iii, Ab. ii, p. 98 (pars),

pl. xxvi, fig. 9d (non figs. 9-9b or pl. xxxii, fig. 7a).

Caulinites inquirendus Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii, p.

406, pl. Ixx, fig. 3.
Onoclea inquirenda Hollick, 1907, Mon. U. S. Geol. Survey, vol. i, 1906, pl. i,
figs, 1-7.

Onoclea inquirenda Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 401,

pl. xviii, figs. 1, 1a.

Onoclea inquirenda Berry, 1914, Prof. Paper U. 8. Geol. Survey, No. 84, p.

14, pl. ii, figs. 7, 8.

Description.—Tragments of fertile fronds, not showing any lamina,
which appears to be reduced to short pinnate branches bearing one or
more spheroidal bodies interpreted as sori. These are uniformly 1.5 mm.
or slightly less in diameter.

This species was originally described by Hollick (loc. ¢it.) and referred
to the genus Caulinites, but subsequently was removed to the ferns because
of its resemblance to the modern genus Onoclea, a resemblance that is
close and not at all fanciful. Earlier figured forms of the same character
were associated by Heer with his species Osmunda obergiana because they
were found in the same beds with the fronds of this species, although they
were not found in organic union with the fronds. These fruits are much
more like those of the modern forms of Onoclea than they are like those of
Osmunda, and they are identical with those which are the type of the
present specics to which the writer has referred them.
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The Long Island and Marthas Vineyard forms have these sori in a single
row on each side of an axis, and some of the South Carolina speeimens
seem to have a similar arrangement, while others have them definitely in
threes, one terminal and two lateral. This latter arrangement also pre-
vails exclusively in the Greenland specimen and in similar material from
the Magothy formation of Maryland. This variation is of minor impor-
tance and is mentioned simply becausc it is believed that the grouping

in threes is the normal arrangement, which has been obscured during fos-

silization in the instances where it is not clear.

As here understood this species ranges from the Atane beds of Green-
land southward in the Magothy formation of Marthas Vineyard, Long
Island and Maryland, to the Middendorf beds in South Carolina.

Occurrence—MacoTHY ForMATION. Round Bay, Maryland.

Collection—U. S. National Museum.

Genus CLADOPHLEBIS Brongniart
[Tableau, 1849, p. 25]

This genus, which is essentially a form-genus, is usually restricted to
certain fern-remains of Mesozoic age, a number of which are certainly
to be referred to the family Polypodiacee. Cladophlebis has been fully
discussed by the writer * in a recent volume of this serics and nced not be
recharacterized in the present connection. It is a waning and unimpor-
tant type in Upper Cretaccous floras everywhere, a fact due in all proba-
bility to generic evolution and consequent modernization of the Upper
Cretaceous Polypodiacez.

CrapoPHLEBIS s001ALIS (Heer) Berry

Pecopteris socialis Heer, 1882, F1. Fossils Arct., Bd. vi, Ab, ii, p. 34, pl. vii,
fig. 4; pl. viii, fig. 15; pl. xxxiii, fig. 9 (non Fontaine, 1890).
Cladophlebis socialis Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 409.

Description— P. foliis bipinnatis, pinnis oppositis, elongatis, lanceo-
lato-linearibus, inferioribus pinnatifidis, lobis, subtriangularibus, inte-

! Berry, Md. Geol. Survey, Lower Cret., 1911, pp. 239-259.
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gerrimis, apice acutis, ultimis simplicibus, lanceolatis, magnis,”—Heecr,
1882.

The present species was described by Professor Heer from the Atane
beds of western Greenland. Subsequently Fontaine identified as this
specics a very different form from the Patapsco formation of Virginia, a
form that the writer has referred to Cladophlebis browniana (Dunker)
Seward.'

Somcwhat {fragmentary remains that appear to be identical with Heer’s
type occur in the Raritan formation.

Occurrence.—RARITAN ForMarioN. Shannon Hill, Cecil County.

Collection.—Maryland Geological Survey.

Genus ASPLENIUM Linné
[Sp. P1., 1753, p. 1078]

ASPLENIUM CECILENSIS Berry
Plate LI, Figs. 3, 4

Asplenium cecilensis Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p.
p. 403, pl. xviii, figs, 4, 5.

Description.—Frond unknown. Pinnules linear-lanccolate, falcate,
subopposite, united to the stout rachis by their entire bases, with entire
margins and acute tips. The sterile pinnules are somewhat smaller than
the fertile, being about 12 mm. or 13 mm. in length by 3 mm. in maxi-
mum width, which is at their base. They show a stout midrib which gives
off about twenty-five branches on each side alternately above and below,
and is lost in the apical region by this repeated branching. These branches
subtend a eonsiderable angle and are recurved. They fork once near their
base and run directly to the margin. The fertile pinnules are somewhat
larger than the sterile, being about the same length and slightly wider.
They show stout midribs and the poorly preserved remains of numerous
linear-lanceolate sori extending nearly from the midrib to the margin

and obscuring the lateral veins, there being apparently a sorus to each
forked lateral.

! Berry, Md. Geol. Survey, Lower Cretaceous, p. 243, 1911.
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This speeies greatly resembles various forms from the Upper Cretaeeous
of Greenland, whieh Professor Heer referred to the genus Pteris, the
resemblanee to I’teris albertsit Heer being partieularly marked. The
latter is usually referred to the genus Cladophlebis, and this genus eon-
tains a number of forms that are comparable with Asplentum cecilensis.
The fertile pinnules of the latter, imperfeet as is their preservation, are
elearly unlike those known in Cladophlebis and are elearly of a type
allying this form with the Aspleniee.

Occurrenece.—MacoTHY ForMATION. Grove Point, Ceeil County.

Collection.—Maryland Geological Survey.

ASPLENIUM DICKSONIANUM Heer

Asplenium dicksonianum Heer, 1874, F1. Foss. Arct.,, Bd. iii, Ab. ii, p. 31,
pl. i, figs. 1-5.

Asplenium dicksonianum Heer, 1882, Ibidem, Bd. vi, Ab. ii, pp. 3, 33, pl. ii,
fig. 2; pl. xxxii, figs. 1-8.

Asplenium dicksonianum Dawson, 1883, Trans. Roy. Soc. Can., vol. i, sec.
iv, p. 11.

Asplenium dicksonianum Dawson, 1885, Ibidem, vol. iii, sec. iv, p. 5, pl. iii,
fig. 1.

Asplenium dicksonianum Dawson, 1886, Ann. Rept. Can. Geol. Survey, n. s.,
vol. i, p. 76.

Asplenium dicksonianum Dawson, 1892, Trans. Roy. Soc. Can., vol. x, sec.
iv, p. 91.

Asplenium dicksonianum Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 24, pl. i, fig. 1.

Asplenium dicksonianum Ward, 1894, Jour. Geol, vol. ii, pp. 259, 261,

Asplenium dicksonianum Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 39, pl. 1, figs. 6, 7; pl. ii, figs. 1-8; pl. iii, fig. 3.

Asplenium dicksonianum Ward, 1899, 19th Ann. Rept. U. S. Geol. Survey,
pt. ii, p. 704, pl. cIxx, fig. 1.

Asplenium dicksonianum Fontaine, 1899, Ibidem, p. 664, pl. clxii, figs. 6-8
(non Fontaine, 1888).

Asplenium dicksonianum Kurtz, 1902, Cont. Palzophyt. Argentina iii, Re-
vista Museo La Plata, vol. x, p. 49 (1899).

Asplenium dicksonianum Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii,
p. 409.

Asplenium dicksonianum Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
p. 68, pl. v, figs. 3, 4.

Deseription.— A. foliis triplicato-pinnatis, stipite firmo, rigido ; pinnis

primariis secundariisque ovato-laneeolatis, pinnulis anguste lanceolatis,
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inferioribus acute serratis, superioribus integerrimis, aeutis.”—Heer,
1874,

This species was deseribed originally by Heer from the Kome beds
(Lower Cretaceous) of Greenland and was subsequently identified by the
same author from the much later Atane beds (Upper Cretaeeous). Daw-
son reported it from a number of loealities in the Kootenai of British
Columbia, and Fontaine and Ward deseribed it from the Lower Creta-
ceous of the Blaek Hills. It is also reported by both Lesqucreux and Ward
from the Dakota group and by Kurtz from Argentina. It seems very
doubtful if these ean all refer to the same plant, and the geologie range
alone suggests that the earlier and later forms nay be distinct. The
Lower Cretaceous forms certainly suggest a relationship with those wide-
spread types of sterile fronds variously identified as Thyrsopteris or
Onychiopsis, and may be compared with Onychiopsis goepperti (Schenk)
Berry, while those from the Upper Cretaceous suggest Anemia rather
than Asplenium and are much like an undescribed Anemia from the
Lower Eocene (Wilcox) of the Mississippi embayment areas as well as
the widespread FEocene species Anemia haydenii (Lesquereux) and
Anemia subcretacea (Saporta) Gardner and Ettingshausen. However, in
the absence of representative material from the different horizons, it
seems unwise to attempt any segregation at the present time and the
synonymy is cited in full for the use of some future student who may have
access to enough material to enable an accurate revision and segregation
of this so-called specics. Attention should also be called to its resemblanece
to the form occurring in the Upper Cretaceous of Greenland, the Raritan
fromation of New Jersey and the Tuscaloosa formation of Alabama,
which gocs by the name of Dicksonia greenlandica Heer, although the
ground for considering it a Dicksonia is as entirely inconclusive as is the
reference of the present species to the genus Asplenium.

In addition to the loealities enumerated above, the present species is
abundant in the New Jerscy and Maryland Raritan, and material that is
absolutely identieal with the New Jersey material and that from the
Dakota sandstone occurs in the lower Tuscaloosa formation of Alabama.
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Occurrence—Rariran Formarion. Shannon Hill, Cecil County,
Maryland ; East Washington Heights, District of Columbia.
Collection.—Maryland Geological Survey.

CYCADOPHYTA

cuss CYCADOPHYTAE

order WILLIAMSONIALES

Family WILLIAMSONIACEAE
Genus WILLIAMSONIA Carruthers
{Trans. Linn. Soc. Lond., vol. xxvi, 1868, p. 680]
WILLIAMSON1A MARYLANDICA n. sp.
Plate LI, Figs. 5, 6

Description—Staminate bract or sporophyll of a Williamsonia-like
form of small size. Sporophyll flat and relatively thin, smooth, about
14 mm. in length and 4 mm. in maximum width, spatulate-lanceolate in
outline, ¢. e., lanceolate-acuminate, widest distad and constricted and
somewhat thickened proximad. It bears on its upper (adaxial) surface
a double row of papillose markings which become fainter and fainter
distad until they are finally entirely obsolete toward the tip of the
sporophyll. These are interpreted as the cicatrices of synangia or pollen
sacs of which the basal four to eight pairs appear to have been functional.

This form is of very great intercst since the bulk of the described
Williamsonte and all those showing any details of their organization are
from very much older horizons. The present form is capable of interpre-
tation in terms of the ordinary Williamsonia morphology as a single seg-
ment of the staminate disk, which may be directly compared with such
well-known forms as Williamsonia whitbiensis so admirably restored by
Nathorst.” A well-marked form of this type, named Williamsonia dela-
warensis by the writer, is present in the Magothy formation of Maryland
and Delaware. Certain facts suggest an alternative hypothesis of the
organization of this Upper Cretaceous sporophyll. These are the con-

! Nathorst, Kgl. Svenska Vetens.-Akad. Handl., Bd. xlvi, No. 4, 1911, pp. 9-14
‘(see text fig. 3).
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siderably narrowed and somewhat thickened lower portion of the sporo-
phyll; its isolated oceurrence without any evidence of its having been a
member of a disk; the funetional pollen sacs in the proximal instead of
the distal part of the series. These features all suggest that the eyelie
arrangement, if present in the ancestors of Williamsonia marylandica,
had been suceeeded by a spiral arrangement which approximated the
ordinary conifers or eyead strobilus rather than that organ as exemplified
in the familiar Cycadeoiden or Williamsonia types of the older Mesozoic.
There is the further possibility that Williamsonia was dicecious for if the
form be considered a fragment of a foreshortened disk, it is difficult to
explain the abortion of the distal pollen saes and the development of the
basal ones.

Williemsonia marylandica is relatively small, much smaller than the
majority of known forms, although Halle® has deseribed a still smaller
form as Walliamsonia pusilla from the Jurassie of Graham Land. It is
distinguished from Williamsonia delawarensis Berry by its smaller size,
constrieted basal portion, more acuminate tip and thinner texture. There
are a number of true Williamsonie that are deeply cleft as the present
form would have to be, as for example, Williamsonia oregonensis Fontaine
from the Oregon Jurassie or Williamsonia virginiensis Fontaine from the
Lower Cretaceous of Virginia, and the same feature is noticeable in the
allied genus Cycadocephalus of the Rhactic.

The only other possible interpretation of the present fossil is that it
may represent some unknown eoniferous type eomparable with the fruit-
ing specimens of Palissya described by Nathorst® from the Rhewtic of
Sweden. In any event it emphasizes the fact that the Upper Cretaceous
contains many unknown gymnospermous types that await the lucky dis-
covery of the field paleobotanist.

Oceurrence—Macoriiy FormarioN. Little Round Bay, Anne
Arundel County.

Collection.—Johns Hopkins University.

* Halle, Wiss. Ergeb. Schwed. Sudpolar-Exped. 1901-03, Bd. iii, Lief. xiv,
1913, p. 70, pl. vi, fig. 12.
* Nathorst, Kgl. Svenska Vetens.-Akad. Handl., Bd. xliii, No. 8, 1908.
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WILLIAMSONIA DELAWARENSIS Berry
Plate LI, Fig. 7
Williamsonie delawarensis Berry, 1907, Johns Hopkins Univ. Cire., n. s.
No. 7, p. 84, fig. 4.

Description.—Fructification stalked; the peduncle expanding above
into a conical disk 1.2 cm. in diameter and bearing peripherally about ten
thick and broad coriaceous bracts (staminate sporophylls ?) which are
about 5 mm. in width and 2 cm. in length, pointed above and incurving.
No further details can be made out from the specimens, which are not
uncommon in the sandy clays of the Magothy formation near the deep
cut of the Chesapcake and Delaware Canal near the Maryland-Delaware
Line. The very arenaceous character of these clays renders it almost
impossible to get out good specimens and the material rapidly disinte-
grates in drying, so that it has not been possible to secure permanent
material of any great value. Cycadaceous leaves have not yet been found
at this locality, although they are plentiful in the Magothy formation just
to the northward in New Jersey, while they are very common in the under-
lying Raritan formation throughout its extent. The latter formation
contains somcwhat similar remains which Newberry® has called Pala-
anthus problematicus and which he is disposed to regard as a helianthoid
flower, although recognizing the difficulty in the way of preservation of
an ordinary flower of this sort and the incongruity of a Composite in the
Mid-Cretaccous flora. The Delaware specimen differs chiefly in having
only about half as many bracts and these correspondingly wider. A com-
parison with Newberry’s fig. 8 will serve to bring out the resemblance of
these two forms.

Hollick has described * a very poorly preserved and doubtful spccimen
from the Staten Island Cretaceous, Williamsonia ¢ riesii, which is some-
what similar to Newberry’s Palwanthus and to undescribed specimens
from Cliffiwood, N. J. From the Dakota sandstones Lesquercux describes
Williamsonia clocata,’ a not very characteristic specimen. From the

1 Mon. U. S. Geol. Survey, vol. xxvi, 1896, p. 125, pl. xxxv, figs. 1-9.
:Trans. N. Y. Acad. Seci., vol. xii, 1892, p. 10, pl. i, figs. 2, 3.
* ¥1l. Dakota Group, 1892, p. 87, pl. ii, figs. 9, 9a.




773 SYSTEMATIC PALEONTOLOGY

Atane beds of Greenland Heer describes Williamsonia cretacea,® of which
species Seward says that the type specimens are very indistinet and
unsatisfactory, but this is doubtless due to subsequent desiccation and does
not impugn the accuracy of Heer’s figures. Williamsonia ? phanicop-
soides Ward * from the lower Cretaceous of the Black Hills and William-
sonia mintma Saporta ® from the Neocomian of Portugal are both very poor
and of doubtful affinities. Williamsonia virginiensis Fontaine, found in
the Patuxent formation of Virginia in the same layers with Dioonites
buchianus is a very characteristic form and one of the best marked
american Williamsoniee. Williamsonia ? gallinacea Ward® from the
Virginia Potomac and Williamsonia ? bibbinsis Ward ® from the Mary-
land Potomac are both very poor and doubtful and very probably repre-
sent fragments of Abietites cones.

Occurrence.—MacorHy ForMaTION. Deep Cut, Delaware; Grove
Point, Cecil County, Maryland.

Collection.—Maryland Geological Survey.

Genus PODOZAMITES F. Braun
[In Miinster, Beltr. Petref., Heft vi, 1843, p. 36]

PopozaMiTeEs LANCEOLATUS (L. and H.) F. Braun

Zamia lanceolata Lindley and Hutton, 1836, Fossils Fl., vol. ili, pl. exelll.

Zamites lanceolatus F. Braun, 1840, Verzeich. Kreis.-Nat.-Samml, Bayreuth
Petrefact, p. 100.

Podozamites lanceolatus F. Braun, 1843, In Miinster, Beltr. Petrefacten-
kunde, Bd. ii, pt. vi, p. 33.

Podozamites proximans Conrad, 1869, Amer. Jour. Scl. (il), vol. xlvll, p.
361, tf.

Podozamites lanceolatus Schimper, 1870, Pal. Végét.,, tome ii, p. 160.

? Podozamites minor Heer, 1882, Fl. Foss. Arct.,, Bd. vl, Ab. ii, p. 44, pl.
xvi, fig. 8.

Podozamites lanceolatus Velenovsky, 1885, Gymn. Béhm. Kreidef., p. 11,
pl. il, figs. 11-19, 24,

*FL Foss. Arct., Ab. 2, vol. vi, 1882, p. 59, pl. xii, fig. 1; pl. xiil, fig. 9.

?19th Ann. Rept. U. S. Geol. Survey, pt. ii, 1899, p. 668, pl. clxil, fig. 20.

* Fl. Foss. Port., 1894, p. 105, pl. xix, fig. 9.

.*Mon. U. S. Geol. Survey, vol. xv, 1889, p. 273, pl. exxxiil, figs. 5-7; pl. clxv,
fig. 5.

¢ I'bidem, vol. xlviii, 1906, p. 485, pl. cvii, fig. 4.

¢ Ibidem, p. 654, pl. cxv, fig. 11.
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Podozamites lanceolatus Dawson, 1886, Trans. Roy. Soc., Can., vol. iii, sec.
iv, p. 6, pl. i, fig. 3.

Podozamites distantincrvis Fontaine, 1890, Mon. U. S. Geol. Survey., vol.
xv, 1889, p. 179 (pars).

Podozamites lanceolatus Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 28, pl. i, figs. 5, 6.

Podozamites angustifolius Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 44, pl. xiii, fig. 2 (non figs. 1, 3, 4).

Podozamites angustifolius Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii,
p. 410, pl. 1xxi, fig. 8.

Podozamites lanceolatus Penhallow, 1905, Summary Geol. Survey, Can,,
1904, p. 9.

Podozamites lanceolatus Fontaine, 1906, in Ward, Mon. U. S. Geol. Survey,
vol. xlviii, p. 110, pl. xxiv, figs. 17-20.

Podozamites pedicellatus Fontaine, 1906, in Ward, Mon. U. S. Geol. Survey,
vol. xlviii, p. 532, pl. cxiv, fig. 1 (non other references).

Podozamites distantinervis Fontaine, 1906, in Ward, Mon. U. S. Geol. Sur-
vey, vol. x1lviii, 1905, pp. 165, 281.

Zamia washingtonianag Fontaine, 1906, in Ward, Mon. U. S. Geol. Survey,
vol. xlviii, 1905, p. 503 (pars), pl. cxi, fiz. 2 (non. fig. 1).

Podozamites lanceolatus Knowlton, 1907, Smith. Misc. Coll,, vol. iv, pt. i,
p. 120, pl. xiv, fig. 4.

Podozamites lanceolatus Hollick, 1907, Mon. U. 8. Geol. Survey, vol. 1, p. 35,
pl. ii, fig. 1.

Podozamites lanceolatus Berry, 1911, Md. Geol. Survey, Lower Cret., p. 341,
pl. liii, figs. 6, 6.

Podozamites lanceolatus Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
p. 76.

Podozamites lanceolatus Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii,
p. 410.

Podozamites lanceolatus Berry, 1912, Ibidem, vol. xxxix, p. 391

Description.— Pinnis distantibus, alternis oppositisve, elongatis, basi
scnsim angustatis, inferioribus lanceolato-linearibus, superioribus elon-
gato-ellipticis ; nervis crebris.”—Schimper, 1870.

This species is probably composite since it is hardly possible that a
single species should range from the Jurassic into the Upper Cretaceous.
However, the remains, which in the Cretaccous are entirely detached
leaflets, furnish no characters by means of which they can be differentiated
from the Jurassic type. This is also the conclusion reached by Hollick
in this country and by Velenovsky in Bohemia.

Occurrence.—RARITAN FormaTioN, Shannon Hill, Cecil County.
Collection.—Maryland Geological Survey.
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PoDpozAMITES KNOWLTONI Berry

Zamites angustifolius Eichwald, 1868, Lethza rossica, tome ii, p. 39, pl. ii,
fig. 7.

Podozamites angustifolius Schimper, 1870, Pal. Végét., tome ii, p. 160 (non
Schenk, 1868).

Podozamites angustifolius Heer, 1876, F1. Foss. Arct.,, Bd. iv, Ab. i, p. 36,
pl. vii, figs. 8-11; pl. viii, figs. 2e, 5.

Podozamites angustifolius Heer, 1876, Ibidem, Ab. ii, p. 45, pl. xxvi, fig. 11.

Podozamites angustifolius Heer, 1878, Ibidem, Ab. ii, p. 22, pl. v, figs. 11b,
12.

Podozamites angustifolius Lesquereux, 1884, Cret. and Tert. Fl, p. 28.

Podozamites angustifolius Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 27, pl. i, fig. 4.

Podozamites augustifolius Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, 1895, p. 44, pl. xiii, figs. 1, 3, 4 (non fig. 2).

Podozamites angustifolius Moller, 1903, Kgl. Svensk. Vetensk. Akad. Handl.,
Bd,, ix, pl. i, figs. 8-12, 17b.

Nageiopsis recurvata Fontaine, 1906, in Ward, Mon. U. S. Geol. Survey.,
vol. xlviii, 1905, p. 552, pl. exvi, fig. 2 (non Fontaine, 1890).

Zamites tenuinervis Fontaine, 1906, in Ward, Mon. U. S. Geol. Survey, vol.
x1viii, 1905, p. 528.

Podozamites knowltoni Berry, 1909, Bull. Torrey Bot. Club, vol. xxxvi, p.
247.

}’odozamites knowltoni Berry, 1911, Ibidem, vol. xxxviii, p. 403.

Podorzamites knowltoni Berry, 1911, Md. Geol. Survey, Lower Cret., p. 339.

Podozamites knowltoni Berry, 1911, Bull. 3, Geol. Survey of New Jersey,

. 74,
Podolz)a;u'tes knowltoni Berry, 1914, Prof, Paper U. S. Geol. Survey, No. 84,
p. 16, pl. iv, fig. 5.

Description.—* Foliolis elongato-lineali-lanceolatis, centim. 6 circiter
longis, infra medium millim. 5 latis, basim versus margine inferiore
subitius angustatis quam superiore, decurrentibus, sat approximatis et
Schimper, 1870.

This species has a very wide range, both geological and geographical.
It is common in the Jurassic of high latitudes in Russia (the type
region), Siberia, Bornholm, and Spitzbergen. In the Lower and Upper
Cretaceous indistingnishable remains are rather widely distributed.
These occur in the Patapsco formation of the Potomac River Valley, the
Raritan formation of New Jersey, the Black Creek formation of North
and South Carolina and the Dakota group of Kansas. Whether or not

they were specifically identical with the Jurassic forms cannot be proven,

erecto-patentibus.”
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although they prescnt no character aside from difference in geological
horizon to warrant their separation.

Occurrence.—MacotHY FormaTioN. Round Bay, Anne Arundel
County.

Collection.—U. S. National Museum.

PoD0ZAMITES MARGINATUS Heer
Plate LI, Fig. 8

Podozamites marginatus Heer, 1882, Fl. Foss. Arct., Bd. vi, Ab. ii, fig. 10
(non Berry 1903).

Podozamites marginatus Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 44, pl. xiii, figs. 5, 6.

Podozamites marginatus Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii,
p. 410.

Description.— Pinnules rather large, varying from 15 cm. to 20 cm.
in length, very variable in width, which ranges from 1.5 cm. to 3 cm., the
Tusealoosa specimens of minimum rather than maximum dimensions.
Apex and base pointed, the angle dependent on the width of the pinnules.
Base somewhat thickened and more or less abruptly narrowed in wide
forms. Veins parallel, very fine and numerous, thirty or more in num-
ber. Texture thin but probably coriaceous.

This speeies was deseribed by Professor Heer from the Atane beds
of western Greenland and was illustrated by a single rather poor figure.
It was afterward tentatively identified by Newberry from the middle
Raritan of Woodbridge, New Jersey, and by the writer from the Tusca-
loosa formation of Alabama where it is abundant. Whether these oeeur-
rences are identical with the type is not certain, although such identity is
probable. The writer has recorded this same species from the Magothy for-
mation of New Jersey,’ but this material proves to be referable to the
subsequently discovered genus Doryanthites of the Blaek Creek formation
in North Carolina and homotaxial deposits in Georgia and Alabama.

The present species shows considerable similarity to the Lower Cre-
taceous species Zamites tenuinervis Fontaine, which is so eommon in the
Patapseo formation of the Potomae River Valley.

! Berry, Bull. N. Y. Bot. Garden, vol. iii, 1903, p. 99, pl. xlvi, figs. 1, 3.
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It is also comparable to the several nominal species of Phyllotenia, a
monocotyledonous genus described by Saporta® from the Cenomanian of
Portugal and compared with Rhizocaulon, Bambusa, etc.

Occurrence.—RARITAN FoRMATION. Drum Point Railroad, Anne
Arundel County.

Collection.—Maryland Geological Survey.

CONIFEROPHYTA

CLass CONIFERAE

order ARAUCARIALES

Family ARAUCARIACEAE
Genus DAMMARA Lamarck
[Encycl,, t. i1, 1786, p. 259]
DaMmaras crLirrFwoobpeNsts Hollick
Plate LIV, Fig. 3

Dammarae cliffwoodensis Hollick, 1897, Trans. N. Y. Acad. Scl., vol. xvi, p.
128, pl. x1, figs. 5-8.

Dammara cliffwoodensis Berry, 1903, Bull. N. Y. Bot. Garden, vol. iil, p. 61,
pl. xlviii, figs. 8-11.

Dammara.cliffwoodensis Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p.
69, pl. 1, fig. 11.

Dammara cliffwoodensis Berry, 1911, Ibidem, p. 400.

Description.—< Scales kite-shaped, abruptly narrowed from above the
middle downward, one and one-half inches long by one-half inch wide at
the top, abruptly short mucronate pointed, provided on inner surface with
numerous prominent resin glands and ducts which extend downward
almost if not quite to the base.”—Hollick, 1897.

This species was described from the Magothy formation of New Jersey,
where it is very common, from which horizon it ranges upward into the
overlying Matawan formation. Remains of this sort, closely resembling
the cone-scales of the modern species of Dammara, are widespread and

* Saporta, Fl. Foss. Portugal, 1894, pp. 216, 221, pl. xxxviii, figs. 6-8, 12, 13,
21; pl. xxxix, fig. 20.
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variable during the early Upper Cretaceous. Similar remains of smaller
size are said by Hollick and Jeffrcy to have been three-seeded, and in spite
of this feature to be related structurally to the Areucariacee.

The present species is not very different and may be identical with
Dammara borealis Heer, which ranges northward to Greenland (Atane
beds) and southward to Alabama (Tuscaloosa formation).

Occurrence.—MacoTHY FormATION. Little Round Bay, Anne Arundel
County. Marawax ForyarioN, Cuton the W. B. & A. Railroad, three-
quarters of a mile east of Millersville, Anne Arundel County.

Collection.—Maryland Geological Survey.

Genus ARAUCARIA Jussieu
[Gen. Pl,, 1789, p. 413]

ARAUCARIA BLADENENSIS Berry
Plate LIV, Fig. 1

Araucaria bladenensis Berry, 1908, Bull. Torrey Bot. Club, vol. xxxv, Dp.
265, pls. xii, xiii, xiv, figs. 1-3.

Araucaria bladenensis Berry, 1911, Ibidem, vol. xxxviii, p. 405.

Araucarie bladenensis Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84,
pp. 19, 105, pl. iii, figs. 6, 7; pl. xix, figs. 1, 2.

Description.—Foliage dense, phyllotaxy spiral, leaves decurrent, coria-
ceous, ovate-lanceolate, about 1.6 cm. by 8 em., the base rounded, apex
thickened, cuspidate; veins immersed, averaging sixteen in number,
straight, parallel, stomata small, in rows on ventral surface.

Leaves ranging from 1 cm. to 2.8 em. in length by 0.5 em. to 1.2 cm. in
width, averaging 1.6 cm. by 0.8 cm., obovate in outline, with a broad
rounded base narrowing abruptly and decurrent ; the blade broadest about
one-third of the distance from the base, above which point it narrows
rapidly to a thickened cuspidate tip; phyllotaxy spiral; leaf substance
represented by a thick shect of lignite about 0.5 mm. thick, in which
the veins are immersed. These veins average fourteen to sixteen in num-
ber, although occasionally there may be as many as twenty ; they are stout,
incurved at the base (forking not observed), becoming parallel and run-
ning directly upward until they abut against the leaf margin, . e., not
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convergent toward the tip of the leaf. In spite of their hopeful mega-
scopic appearance their microscopic structure is not preserved.

In one or two instances where the specimens are in a more argillaceous
matrix it has been possible to get rather inferior specimens showing the
arrangement and outlines of the stomata. These are broadly ovate in
shape with very thin guard cells (at least when viewed on the surface).
They are arranged in somewhat irregular rows on the ventral surface of
the leaf, the number of rows between the two veins being usually four.
Aside from the foregoing facts, the preservation is such that no other
details can be made out.

This species is most remarkably similar to the recent Araucaria bidwillt
of the Australian region. This resemblance in form, habit, and stomatal
characters, reinforced by the occurrence of characteristic Araucarian
cone-scales in the same beds at certain localities, renders the identification
reasonably conclusive.

The most nearly related form seems to be Araucarites ovatus described
by Hollick * from the Cliffwood clays of New Jersey, which differ merely
by their larger size, absence of basal characters, and much less pointed
tips; in fact, if the two were found in closer association or if in the abund-
ant material any specimens had approached Araucarites ovatus in size I
should be disposed to consider them as the variants of a single species. As
the case stands, it would seem better to institute a new series, since the
leaves in the material from the southern Coastal Plain are sufficiently
and uniformly different enough to be readily recognized, and there is the
further possibility that the New Jersey species may be more or less closely
related to the modern genus Dammara rather than Araucaria.

A European form, which must surely be considered as a nearly related
congener of Araucaria bladenensis, is Saporta’s® Araucaria toucasi
described from the Turonian of Bagnols and the Emscherian of Beausset
near Toulon, France. Another similar form is Araucaric macrophylla
described by Bozzi * from the Emscherian of Italy.

1Holliek, Trans. N. Y. Acad. Sei., vol. xvi, p. 128, pl. xii, figs. 3a, 4, 1897.

2 Saporta, L.e Monde des Plantes, p. 198, fig. 27, 1879.
* Bozzi, L., Boll. Soc. Geol. Ital.,, vol. x, 1891, p. 375, pl. xvi, figs. 1, 2.
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Both are strikingly similar to the American specics in cvery respect,
and likewisc closcly allied, in appearance at least, to the recent Araucaria
bidwillt of Australia.

Kerner * records Pachyphyllum (Pagiophyllum) rigidum Saporta aud
Pachyphyllum (Pagiophyllum)araucarium Saporta from the Cenomanian
of Lesina, an island in the Adriatic off the coast of Dalmatia, both being
originally Jurassic species from the French Corallion of Verdun. Both
are very similar to the American species and are of about the same age.
The probable identity of Cenomanian and Corallian species, it scems to me,
is extremely doubtful, and both of Kerner’s species should undoubtedly be
considered as new species of Aracauria, and nearly related, if not identi-
cal, with such Cretaceous forms as Araucaria bladenensis or Araucaria
toucasi. This species is represented by doubtfully determined detached
leaves in Maryland. Tt is exceedingly common in and characteristic of the
Black Creek formation in North Carolina. In South Carolina it is found
in the extension of these beds. It is present in the lower Eutaw and later
Cretaceous dcposits in western Georgia and along the Chattahoochee
River. Careful search has failed to discover this species in the very fossil-
iferous plant beds of western Alabama, of Tuscaloosa age, but it is present
there is great abundance at the very base of the Eutaw deposits in Hale
County.

Occurrence.—MacoTHY FORMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

ARAUCARIA MARYLANDICA D. SP.
Plate LIV, Fig. 2
Description.—Cone-scalcs narrowly elongate-obovate in outline with an
extended upturned distal acumen. ILength of shaft of ovuliferous scale
about 2 cm. Maximum width, which is not far from the thickened distal
end, about 8 mm. to 10 mm. Minimum width, at proximal end, about
5 mm. Acuminate upturned tip about 6 mm. in length and 2.5 mm.
broad at the base. Lateral margins of scale straight nearly to the thick-

t Kerner, Jahrb. k.k. Geol. 'Reichs., Bd. xlv, 1895, p. 49, pl. iv, figs. 1, 3.
51
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ened end where they curve inward, recurving to form the acuminate tip.
The ligule is prominent on the upper (ventral) surface of the scale to its
base, is somewhat thickened, and conforms in its outline to that of the
scale ; its distal margins are entire, and it ends medianly in a short mucro-
nate point. The enclosed seed is oblong-obovate with straight lateral mar-
gins and rounded ends.

The present species is clearly distinct from the rather numerous Arau-
carian remains that have been described from the Upper Cretaceous of the
Atlantic Coastal Plain. It is associated in Maryland with meagerly repre-
sented foliage of Aracauria blandenensis Berry, an exceedingly abundant
and well characterized form of the Araucaria bidwilli type, which is very
common in the Black Creek formation of the Carolinas and the Eutaw for-
mation of Georgia and Alabama. In the region of its maximum abund-
ance from North Carolina to Alabama Araucaria bladenensis is uniformly
associated with the large cone-scales described as Araucaria jeffrey: Berry,
and 1t has seemed very probable that they represented the foliage and
ovulate scales of the same Cretaceous tree. Araucaria jeffreyi is a much
larger, relatively wider and otherwise very different type of sporophyll
from Aroucaria marylandica. At the same horizon as the latter species
of cone-scale in the New J créey region there occurs foliage described as
Araucarites ovatus Hollick, which may be related to the former.

Among recent species there is some resemblance to Araucaria rulei, a
New Caledonian species of the Eutacta section of Araucaria, but on the
whole the present fossil form is more like the sporophylls of the Colymbea

section of the genus, especially those of Araucaria imbricata, the so-called
Chile pine.

Occurrence—MacorHY ForMatioN. Little Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.
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Family BRACHYPHYLLACEAE
Genus BRACHYPHYLLUM Brongniart

[Prodrome, 1828, p. 109]
BRACHYPHYLLUM MACROCARPUM Newberry

Plate LIV, Figs. 4, 5

Moriconia cyclotozon Heer, 1883, Fl. Foss. Arct., Bd. vii, pl. 1lv, fig. 1¢ (non
Heer’s other figures).

Thuites crassus Lesquereux, 1884, Cret. and Tert. Fl1, p. 32.

Brachyphyllum crassum Lesquereux, 1887, Proc. U, S. Nat. Mus,, vol. X, p. 34.
p. 34.

Brachyphyllum crassum Lesquereux, 1892, F1. Dakota Group, p.,32, pl. 1],
fig. 5.

Brachyphyllum crassum Newberry, 1896, Fl. Amboy Clays, p. 51, pl. vil,
figs. 1-7.

Brachyphyllum macrocarpum Newberry, 1896, F1. Amboy Clays, Ms. name
mentioned in footnote, p. 51.

? Brachyphyllum sp. Knowlton, 1897, Bull. Geol. Soc. Amer., vol. viii, pp.
137, 140.

? Brachyphyllum macrocarpum Knowlton, 1900, Bull. U. S. Geol. Survey,
No. 163, p. 29, pl. iv, figs. 5, 6.

Brachyphyllum macrocarpum Hollick, 1904, Bull. N. Y. Bot. Garden, vol.
iii, p. 406, pl. vii, figs. 4, 5.

Brachyphyllum macrocarpum Berry, 1905, Bull. Torrey Bot. Club, vol.
xxxil, p. 44, pl ii, fig. 9.

Brachyphyllum macrocarpum Berry, 1906, Ibidem, vol. xxxiil, p. 168, pl. ix.

Brachyphyllum macrocarpum Berry, 1906, Ann. Rept. State Geol. Survey
of New Jersey for 1905, p. 139.

Brachyphyllum macrocarpum Hollick and Jeffrey, 1906, Amer. Nat., vol,
x], p. 200.

Brachyphyllum macrocarpum Hollick, 1907, Mon. U. S. Geol. Survey, vol.
1, p. 44, pl. 11], figs. 9, 10.

Brachyphyllum macrocarpum Berry, 1911, Bull. 3, New Jersey Geol. Sur-
vey, p. 81, pl. vii.

Brachyphyllum macrocarpum Berry, 1914, Prof. Paper U. S. Geol. Survey,
No. 84, p. 21, pl. 11i, fig. 2.

Description.—Stout twigs with club-shaped, pinnately arranged

branches, covered with large, thick, rhomboidal, squamate, densely

crowded, appressed leaves attached by practically their whole ventral
surfacc. Phyllotaxy spiral. Leaf more or less striated, the strie con-
verging toward the obtuse papillate apex. Cones not positively deter-
mined.
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Brachyphyllum is chiefly an older Mesozoic type, but it remains abund-
ant through the Lower Cretaceous, two specics having becen described
from the Potomae group of Maryland and Virginia. Itisa waning type in
the Upper Cretaceous represented by but a single speeics, the one under dis-
eussion, and the following variety, which persist as high as the Senonian.
Both are widely distributed, and the type is recorded from Long Island,
New Jersey, Delaware, Maryland, and South Carolina, and from the
Dakota group of Kansas and the Montana group of Wyoming in the West.
It is probably represented in the Patoot beds of Greenland by the material
which Heer erroncously refers (loc. cit.) to Moriconia. While it is not
recorded from Europe, Velenovsky has deseribed remains from the Ceno-
manian of Bohemia which appear to be identieal with the Amecrican
rcpresentatives of this specics, referring them to the Jurassic genus
Echinostrobus of Schimper.!

Hollick and Jeffrey have recently argued from a study of speecimens
from Staten Island with structure preserved (loc. cit.), that this spccies
is related to the family Araucariacec.

This speeies is extremcly eommon in the upper Raritan beds at South
Amboy, New Jersey, and their eastward extension on Staten Island, but
has not been eollected from any of the plant-bearing horizons of the lower
Raritan. Professor Newberry described (loc. cit.) large cones which he
found associated with these twigs, and which he thought were rclated to
them, although this seems improbable. The cones are poorly preserved
and their affinities cannot be made out. They are very different from
previously described cones of Brachyphyllum, and the work of Hollick
and Jeffrey (loc. cit.) would seem to indieate that the present species had
small cones. The eones described by Professor Newberry, while they are
here retained in the synonymy of this species, are comparable to the
abundant cones from the older Potomae of Maryland which are referred
to the form-genus Abietites. No eones have been positively found asso-
ciated with the not uneommon oceurrences of this speeies.

! Velenovsky, Gym, Bohm. Kreidef., 1885, p. 16, pl. vi, figs. 3, 6-8; Kvétefia
¢eského cenomanu, 1889, p. 9, pl. i, figs. 11-19; pl. ii, figs. 1-3.
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Occurrence.—Magoriry FormarioN. Deep Cut, Delaware; Grove
Point, Cecil County, Maryland.
Collection.—U. S. National Museum.

BRACHYPHYLLUM MACROCARPUM FORMOSUM Berry
Plate LI, Fig. 1

Brachyphyllum macrocarpum Berry, 1910, Bull. Torrey Bot. Club, vol.
xxxvii, p. 183 (non Newberry, 1896).

? Brachyphyllum macrocarpum Berry, 1911, Ibidem, vol. xxxviii, p. 420.

Brachyphyllum macrocarpum formosum Berry, 1912, Ibidem, vol. xxxix,
p. 392, pl. xxx.

Brachyphyllum macrocarpum formosum Berry, 1914, Prof. Paper U. 8.
Geol. Survey, No. 84, p. 106.

Description.—Slender elongated twigs, pinnately branched, eovered
with medium sized, crowded, appressed leaves, spirally arranged. Leaves
bluntly pointed, smooth, thick.

In the eonsideration of the various specimens whiclt have been referred
to Brachyphyllum macrocarpum, a very eonsiderable variation within
certain fixed limits is at once obvious. This variation is usually one of
size, the more slender specimens being at the same time smoother. This
has been frequently noted by the writer and is commented upon in print by
Dr. Knowlton,' who in discussing the younger forms from Wyoming sug-
gests that the species on the verge of extinction became smaller in its pro-
portions. In studying the material from the South Atlantic and Gulf
states a constant difference in size was noticed. This may reflect a slight
difference in climatic conditions and all of the forms may be interpreted
as the variations of a single species; in fact, Newberry’s fig. ¥ (loc. cit.)
from the Raritan formation in New Jersey is approximately the same size
as the forms from the Montana group of the West and is associated with
the normal, stout club-shaped type. That the variety has no particular
stratigraphic significance is indicated by its abundance at a horizon as old
as the basal Tuscaloosa of Alabama, and its presence in the Woodbine for-
mation of Lamar County, Texas.

1 Knowlton, Bull. U. S. Geol. Survey, No. 163, 1900, p. 29, pl. iv, figs. 5, 6.
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In general the present variety occurs at later and more southern
horizons than the type, which might be aseribed to the fact that only the
slender terminal twigs are preserved. This is regarded as improbable,
however, since the same reasoning should hold good for the areas where
only thicker twigs have been found.

The remains are usually mueh macerated and broken and the imme-
diate eause for the recognition of a new variety was the discovery of a
relatively large spccimen from the Magothy formation of Maryland,
which showed such striking unlikeness to the type that separation was
demanded and specifie differentiation was even considered. In view, how-
ever, of the occurrence of both forms in association in Maryland and the
well-known variation of not only the type, but of coniferous foliage in
general, it seemed wiser to consider the present as a variety of the type,
whieh as time progressed supplanted it to a large extent, if not altogether.

The new specimen from Maryland shows the terminal part of two
approximately parallel and curved twigs about 12 em. in length, united
proximad. These in their largest portion are only 6 mm. in diameter. At
intervals of from 3 mm. to 5 mm. subopposite lateral branehes are given
off in a pinnate manner. These arc relatively much elongated, curved,
and slender, averaging about 4 cm. in length by 2 mm. in diameter,
bluntly pointed and not tapering to any appreciable extent. These have
been occasionally observed to fork pseudo-dichotomously and at times
they give off toward their distal ends tiny lateral branchlets less than a
centimeter in length and about a millimeter in diameter.

The general proportions are thus decidedly different from the sup-
posed parent type. The leaves are slightly smaller and smoother and
somewhat more elongated in their relative proportions, at the same time
lacking the apical papilla and the convergent stri. The form is much
more graceful in appearance, and in its general aspect snggests the
Lower Cretaceous genus Arthrotazopsis of Fontaine.

While tiny speeies of Brachyphyllum like Brachyphyllum microcladum
Saporta of the Neo-Jurassie have been deseribed, the new variety is even
more slender than Brachyphyllum gracile Brongniart of the Jurassic.
The most closely allied form known appears to be one from the Albian of
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Buarcos in Portugal described by Saporta * as Brachyphyllum obesiforme
elongatum. 'There is also considerable resemblance to Brachyphyllum
crassicaule Fontaine of the Patapsco formation in Maryland and Virginia.

The present variety is abundant throughout the Tuscaloosa formation
and in the basal part of the Eutaw formation in Alabama and western
Georgia, and occurs also in the Woodbine formation of Texas, but is
known only from a single locality in Maryland.

Occurrence.—MacotHy ForMATION. Sullivan’s Cove, Round Bay,
Anne Arundel County.

Collection.—Johns Hopkins University.

Order PINALES

Family PINACEAE

Genus SEQUOIA Endlicher
[Synop. Conif., 1847, p. 197]

SEQUOIA HETEROPHYLLA Velenovsky
Plate LIII, Fig. 2; Plate LIV, Fig. 7

Sequoia heterophylla Velenovsky, 1885, Gymnos. Bohm. Kreidef,, p. 22, pl.
xii, fig. 12; pl. xiii, figs. 2-4, 6-9.

Sequoia heterophylla Velenovsky, 1888, Sitz. k. Bohm. Gesel. Wiss., Prag,
p. 693, figs. 7, 8.

Sequoia heterophylla Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xii, p. 3,
pl. i, fig. 18.

Sequoia heterophylle Ward, 1895, 15th Ann. Rept. U. S. Geol. Survey, pp.
378, 380, 392.

Sequoia heterophylla Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi,
p. 49, pl. vi, figs. 1-13.

Sequoia heterophylla Knowlton, 1905, Bull. U. S. Geol. Survey, No, 257, p.
132, pl. xvi, fig. 5.

Sequoia heterophylla Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, pl
165.

Sequoia heterophylla Berry, 1906, Ann. Rept. State Geol. of New Jersey
for 1905, p. 139.

Sequoia heterophylla Berry, 1907, Bull. Torrey Bot. Club, vol. xxxiv, p. 189.

Sequoia heterophyila Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 41,
pl. iii, figs. 2, 3.

Sequoia heterophylle Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p.
95, pl. vi.

1 Saporta, F1. Foss. Portugal, 1894, p. 176, pl. xxxi, fig. 14.
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Description.—This characteristic specics, described originally from
the Cenomanian of Bohemia, may be readily recognized by the form of
the foliage—the flat, lanceolate, decurrent leaves above, and the short and
appressed leaves below. Newberry says of this species that it is one of the
most common conifers of the Amboy clays, but mentions no localities.
The writer has only found it in the Upper Raritan at South Amboy, New
Jersey, where it is very common, and at the Hylton pits, which are also
near the top of the Raritan, and it has been collected by Hollick from a
probably equivalent horizon at Kreischerville, Staten Island.

In the overlying Magothy formation it is a common species with a
recorded range from Marthas Vineyard to Maryland, and in the allicd
Black Creek formation of North Carolina. It occurs in the Tuscaloosa
formation of Alabama and in the West it occurs in the Judith River beds
of Montana. The form described by Newberry from the Cretaceous of
Nanaimo, Vancouver Island, as Sequoia cuneata is very similar to the
present species.

In 1888 (op. cit.) Velenovsky described additional twigs of this species
and cones from the Cenomanian of Iloubetin, Bohemia, although he does
not state that they were attached. The cones were of small size 2.3 em. by
1.5 em., elliptical in outline, and were made up of a relatively small num-
ber of slender, thomboidal, umbilicate scales of Sequoia type.

Occurrence—MacoTrry FormarioN. Deep Cut, Delaware; Grove
Point, Cecil County ; Litte Round Bay, Anne Arundel County.

Collections—Maryland Geological Survey, U. S. National Museum.

SEqQUoTA AMBIGUA Heer

Sequoia ambigua Heer, 1874, F1. Foss. Arct.,, Bd. iii, Ab. ii, pp. 78, 91, pL
xxi, figs. 1-11; pl. xxv, fig. 5.

Sequoia ambigua Heer, 1882, Ibidem, Bd. vi, Ab. ii, pp. 17, 52, pl. i, fig. 3.

Sequoia ambigua Bozzi, 1888, Atti Soc. Ital. Sei. Nat., vol. xxxi, p. 401, pl.
vi, fig. 2.

Sequoia ambigua Fontaine, 1890, Mon. U. S. Geol. Survey, vol. xv, 1889,
p. 245, pl. cxviii, fig. 2; pl. exx, figs. 1-6; pl. exxvii, fig. 5; pl. exxxii,
fig. 3.

Sequoia ambigua White, 1890, Am. Jour. Seci., vol. xxxix, p. 97, pl. ii, figs.
22

Sphenolepidium recurvifolium Fontaine, 1890, Mon. U, S. Geol. Survey, vol.
xv, 1889, p. 258, pl. exxvii, fig. 2; pl. exxx, figs. 2, 7.
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Sphenolepidium dentifolium Fontaine, 1890, Mon. U. S. Geol. Survey, vol.
xv, 1889, p. 258, pl. cxxviii, figs. 2-6; pl. cxxix, fig. 6; pl. cxxx, figs.
4-6, 10.

Sequoia ambigua Bozzi, 1891, Bol. Soc. Geol. Ital,, vol. x, p. 373, pl. xv, fig. 4.

Sequoia ambigua Nathorst, 1893, in Felix and Lenk, Beitr. z. Geol. u. P&l
Repub. Mexico, ii Theil, 1 Heft, p. 51, figs. 1-3.

Sequoia ambigua Hollick, 1895, Bull. Geol. Soc. Am., vol. vii, p. 13.

Sequoia gracilis Fontaine, 1899, in Ward, 19th Ann. Rept. U. S. Geol. Sur-
vey, pt. ii, p. 675, pl. clxvi, fig. 2 (non Heer).

Sequoia ambigua Uhler, 1901, Trans. Md. Acad. Sci., vol. i (1892), p. 207.

Sequoia ambigue Fontaine, 1906, in Ward, Mon. U. S. Geol. Survey, vol.
xlviii, 1905, pp. 272, 281, 538, 555, pl. Ixix, fig. 6; pl. cx, fig. 13.

Sphenolepidium dentifolium Fontaine, 1906, in Ward, Mon. U. 8. Geol, Sur-
vey, vol. x1viii, 1905, pp. 484, 528, 538, 546, 555.

Arthrotazopsis expanse Fontaine, 1906, in Ward, Mon. U. S. Geol. Survey,
vol. xv, 1889, pp. 533, 535, 538, 555, 573, pl. cix, figs. 12, 13 (non pp. 504,
520, 547, 571).

Sequoia ambigua Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 41, pl. iii,
figs. 7, 8.

Sequoia ambigue Knowlton, 1907, Smith. Misc. Coll.,, vol. iv, pt. i, 1907,
p. 126.

Sequoie ambigue Berry, 1910, Bull. Torrey Club, vol. xxxvii, p. 20.

Sequoia ambigue Berry, 1911, Proc. U. S. Natl. Mus., vol. x1, p. 310.

Sequoia ambigua Berry, 1911, Md. Geol. Surv., Lower Cretaceous, p. 449, pl.

Ixxviii, figs. 1-7.

Description.— S. ramis elongatis, foliis omnino tectis, ramulis alternis,
gracilibus, foliis decurrentibus, brevibus, crassiusculis, falcato-incurvis,
apice acuminatis, uninerviis, strobilis globosis, squamis peltatis, planius-
culis.”—Heer, 1874.

Remains of the foliage of this species are distinguishable from those
of contemporaneous conifers, which occur in the beds with them, by the
relatively short and very stout, acuminate, falcate or recurved, decurrent
leaves.

The cones are spheroidal and consist of relatively few, short scales with
longitudinally striated peduncles and suddenly expanded, quadrangular,
peltate, umbilicate tips. These cones are abundant in the Lower Creta-
ceous of Maryland, occurring usually as detached ferruginized mud casts,
and are fully described in the writer’s account of the Lower Cretaceous
flora of Maryland.

As recorded in the literature cited above, Sequoia ambigua is widely
distributed gecographically and it has an equally great geological range.
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Deseribed originally from the Kome beds (Urgonian) of Greenland by
Professor Heer, this author soon afterward reeorded it from the Upper
Cretaceous Atane beds of that eountry. It has been reeorded by Nathorst
from the Neocomian of Mexico and it is present in the Kootenai forma-
tion of Montana. It is a member of the Shasta flora of the Paeific Coast
(Horsetown beds), and is probably represcnted in the Fuson formation
of eastern Wyoming by what Professor Fontaine ecalls Sequoia gracilis.
In the Upper Cretaceous, remains in every way identical with these Lower
Cretaceous oceurrences are present in the Magothy formation at Gay
Head, Marthas Vineyard, and in Maryland, as well as in the Tusealoosa
formation of Alabama. A similar oeeurrenee is that in the Emscherian of
Ttaly recorded by Bozzi (op. cit.). After much comparison and study the
writer is unable to formulate good eharaeters for the separation of the
later from the earlier Cretaeeous forms that have been referred to this
speeies.

The Upper Cretaceous forms resemble greatly some of the homotaxial
remains referred by Heer and others to Sequoia subulata Heer and to
Sequoia fastigiata (Sternb.) Heer. They are, however, different from the
types of both these species, and it seems probable that the later identi-
fieations inelude diverse species under these names. The fragments
figured in 1876 by Lesquereux from the Dakota group as S. fastigiata arc
also quite similar to the eastern remains referred to Sequoia ambigua.

Occurrence—MagoTHY ForMATION. Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.

SEQUOIA REICHENBACHI (Geinitz) Heer’

Araucarites reichenbachi Geinitz, 1842, Charakteristik d. Schichten u.
Petrefacten sachs.-b6hm. Kreide, Heft iii, p. 98, pl. xxiv, fig. 4.

Cryptomeria primeve Corda, 1846, in Reuss, Versteinerungen béhm. Krei-
def., Ab. ii, p. 89, pl. xlviii, figs. 1-11.

* Three citations, involving a change in the specific name of this well-known
form, are here omitted as being too uncertain: Conites familiaris Sternberg,
Bergeria minuta Presl, and Sedites ! rabenhorstii Geinitz. A complete sy-
nonymy of this species has been given in the writer’s account of the Lower
Cretaceous flora of Maryland. After giving the earlier names, only Upper
Cretaceous citations are given in the present connection.
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Pinus exogyra Corda, 1846, in Reuss, Ibidem, p. 91, pl. xlviii, figs. 16-18.

Q@einitzia crctacea Endlicher, 1847, Syn. Conif., p. 281.

Pinites erogyrus Endlicher, 1847, Ibidem, p. 284.

Araucaria reichenbachi Debey, 1849, Entwurf. z. e. Geogn.-Geogenst. Darst.
d. Gegend v. Aachen (Nachtridge), p. 63.

Cryptomerites primavus Brongniart, 1849, Tableau, p. 74.

Piceites exogyrus Goppert, 1850, Mon. Fossils Conif.,, p. 208.

Cycadopsis cryptomerioides Miquel, 1853, Verh. Geol. Kaart. v. Nederl,, Deel
i, p. 42 (10), pl. iii.

Araucarites appressus v. d. Marck, 1863, Pal., Bd. xi, p. 80, pl. xiii, figs. 10, 11.

Sequoia reichenbachi Heer, 1868, F1. Fossils Arct., Bd. i, p. 83, pl. xliii, figs.
14, 2b, 5a.

Sequoia rcichenbachi Heer, 1869, Kreidefi. v. Quedlinburg, p. 9, pl. i, fig. 2
(Neue Denks. schweiz, Gesell. Naturw., Bd. xxiv).

Sequoia rcichenbachi Heer, 1872, Fl. v. Moletein in Méahren, p. 7, pl. i, figs.
1-9 (Neue Denks. schweiz. Gesell. Naturw., Bd. xxiii, Mém. ii).

Sequoia reichenbachi Lesquereux, 1874, Cret. Fl., p. 51, pl. i, figs. 10, 10a,
10b.

Sequoia reichenbachi Heer, 1874, Fl. Fossils Arct., Bd. iii, Ab. ii, pp. 77, 101,
126, pl. xii, figs. 7e¢, 7d; pl. xx, figs. 1-8; pl. xxviii, fig. 2; pl. xxxiv, fig.
1; pl. xxxvi, figs. 1-8; pl. xxxvii, figs. 1, 2.

Abietites dubius Lesquereux, 1878, Tert. Fl, p. 81, pl. vi, figs. 20, 21, 21a.

Sequoia reichenbachi Hosius and v. d. Marck, 1880, Pal., Bd. xxvi, pp. 132,
179, pl. xxxvii, figs. 145, 146,

Sequoia reichenbachi Heer, 1882, F1. Fossils Arct., Bd. vi, Ab. ii, p. 52, pl.
xxviii, fig. 7.

Sequoia reichenbachi Dawson, 1882, Trans. Roy. Soc. Can., p. 21,

Sequoia rcichenbachi Velenovsky, 1885, Gymn. béhm. Kreidef.,, p. 19, pl
viii, figs. 8, 9; pl. ix, figs. 5, ba, 6a, 7a, 10a, 12, 12a, 13, 14.

Sequoia couttsiw Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xii, p. 30, pl. i,
fig. 5 (non Heer).

Sequoia rcichenbachi Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xii, p. 30,
pl. i, fig. 18.

Sequoia rcichenbachi Lesquereux, 1892, Mon. U. S. Geol. Surv., vol. xvii,
p. 35, pl. ii, fig. 4.

Sequoia reichenbachi Smith, 1894, Geol. Coastal Plain in Ala., p. 348.

Sequoia reichenbachi Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi,
1895, p. 49, pl. ix, fig. 19.

Sequoia reichenbachi Krasser, 1896, Kreidefi. v. Kunstadt in Mahren, Pal-
®ont. Oest. Ung. u. d. Orients, Bd. x, p. 124.

Sequoia reichenbachi Knowlton, 1899, Mon. U. S. Geol. Survey, vol. xxxii,
p. 657.

Sequoia reichenbachi Berry, 1903, Bull. N. Y. Bot. Gard., vol. iii, p. 59, pl.
x1viii, figs. 15-18, 20.

Scquoia reichenbachi Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 69,
pl. iv, fig. 8.

Sequoia reichenbachi Berry, 1905, Bull. Torrey Bot. Club, vol. Xxx11, D. 44,
pl. i, fig. 3.
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Sequoia reichcnbdachi Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, 1906,
p. 166.

Sequoia reichenbachi Berry, 1906, Rept. State Geol. (N. J.), for 1905, p. 139.

Sequoia reichenbachi Hollick, 1906, Mon. U. S. Geol. Survey, vol. 1, p. 42,
pl ii, fig. 40; pl. iii, figs. 4, b.

Sequoia reichcnbachi Berry, 1910, Bull. Torrey Club, vol. xxxvii, p. 20.

Sequoia reichenbachi Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 93.

Sequoie reichenbachi Berry, 1911, Md. Geol. Surv., Lower Cretaceous, p.

444, pl. 1xxvii, fig. 7.

Sequoia reichenbachi Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84.

pp. 23, 107, pl. iv, figs. 14,

Description.—“S. ramis elongatis, foliis decurrentibus, patentibus,
falcato-incurvis, rigidis, acuminatis.”—Heer, 1869.

This is one of the most wide-ranging fossil plants, both geologically and

geographically, that is known, and it seems very probable that is is of a
composite character, the well-known difficulty in distinguishing between
coniferous twigs of this character prohibiting any satisfactory segregation.
Described originally as a species of Araucarites, certain of these remains
from the Staten Island Cretaceous have shown by their vascular structure
that they are related to the Araucariew, while on the other hand a large
number of exactly similar remains of leaf-bearing twigs bore cones which
are unquestionably those of Sequoia. Twigs of this sort are abundant
throughout the Potomac group, occurring also in the Fuson formation of
the Black Hills, the Kootenai of Montana, the Shasta of California, the
Kome beds of Greenland, and the Neocomian of Central Mexico. Abroad
they have been reported from the Upper Jurassic (?) of Portugal, the
Ncocomian of Belgium, the Barremian of Silesia, and the Albian of
Switzerland.

As might be expected from their great range, fossils of the Scquoia
reichenbachi type are of slight stratigraphic value, nevertheless the
remains are very abundant from New Jersey to Alabama at the Magothy-
Black Creek-Middendorf-Tuscaloosa-Eutaw horizons, apparently identical
in character and frequently cone-bearing, the cones being small, prolate
spheroids in shape, and consisting of relatively few, peltate, umbilicate,
Sequoia-like scales. Sequoia twigs are very resistant to maceration, and
frequently are about the last vegetable remains to disintegrate in marine
waters. This species is rare in the Raritan formation of New Jersey and
is unknown in the Maryland Raritan. It is common at later Upper Cre-
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taceous outcrops in New Jersey, Delaware, Maryland (foliage and cones),
North Carolina, South Carolina, Georgia, and Alabama.

Occurrence.—Macoriry FormMaTION. Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay and Little Round Bay, Anne Arundel
County, Maryland.

Collection—Maryland Geological Survey.

Genus CUPRESSINOXYLON Geeppert (?)
[Mon. ¥oss. Conif., 1850, p. 196]

CUPRESSINOXYLON ? BIBBINSI Knowlton

Cupressinoxylon § bibbinsi Knowlton, 1896, Science, n. s., vol. iii, pp. 682-
584, tf. 1-4.

Description.—This species was based on sections of poorly preserved
lignite from the type locality of the Magothy formation at Cape Sable.
The wood cells are almost obliterated by crushing: the radial sections show
the walls to have been thick and with a single interrupted series of large
bordered pits; the rays, as shown in tangential scctions, are crushed, but
appear to have been uniscriate and of about four cells.

The material upon which this species is founded is much too incom-
plete for cven successful generic determination. The genus Cupressi-
noxylon to which it has been referred was discussed by the writer in a pre-
vious report * and need not be amplified in the present connection.

Occurrence.—MacoTiry Foryation. Cape Sable, Magothy River,
Anne Arundel County.

Collections.—U. 8. National Museum, Goucher College.

Subfamily CUPRESSEAE
Genus THUJA Linné
[Sp. P 1753, p. 1002]

THUJA ORETACEA (Heer) Newberry

Libocedrus cretacea Heer, 1882, F1. Foss. Arct., Bd. vi, Ab. ii, p. 49, pl. xxix,
figs. 1-3; pl. xliii, fig. 1d.

Thuja cretacea Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 53,
pl. x, figs. 1, 1a.

tBerry, E. W., Md. Geol. Survey, Lower Cretaceous, 1911, pp. 413-415.
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Thuja cretacea Knowlton, 1905, Bull. U. S. Geol. Survey, No. 257, p. 133, pl.
xvi, figs. 3a.

Thuja cretacea Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 169.

Description—“1L. ramulis gracilibus, oppositis, compressis, foliis
quadrifariam, facialibus rhombeis, minutis, dorso argute carinatis.”—
Heer, 1882,

This species was described originally from the Atane beds of Greenland
as a species of Libocedrus. When Professor Newberry came to study the
abundant remains from the Upper Raritan he changed the generic ref-
erence to Thuja on what appears to be good evidence. Similar remains
have been identified by Knowlton from the Judith River beds of Montana.
and the writer has noted identical remains in considerable abundance in
the Magothy formation of Delaware and Maryland.

The twigs are strap-shaped with nearly parallel sides 2 mm. or slightly
less in width and with four rows of short appressed leaves.

Occurrence.—Magorry FormaTioN. Deep Cut, Delaware; Grove
Point, Cecil County, Maryland.

Collection.—Maryland Geological Survey.

Genus JUNIPERUS Linné
[Sp. pl., 1753, p. 1038]

JUNIPERUS HYPNOIDES Heer

Juniperus hypnoides Heer, 1882, F1. Foss. Arct., Bd. vi, Ab. ii, p. 47, pl. xliv,
fig. 3; pl. xlvi, fig. 18.

Juniperus hypnoides Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xii, p. 22,
pl. i, fig. 1.

Juniperus macilenta Newberry, 1896, Mon. U. S. Geol, Survey, vol. xxvi, p.
54, pl. x, fig. 7.

Juniperus hypnoides Hollick, 1902, Bull. N. Y. Bot. Garden, vol. ii, p. 403,
pl. xli, fig. 7, 7a.

Juniperus hypnoides Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 168.

Juniperus hypnoidcs Berry, 1906, Ann. Rept. State Geol. of New Jersey for
1905, p. 139.

Juniperus hypnoides Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 46, pl.
ii, figs. 26 (ex parte}, 27b, 28; pl. iii, figs. 12-13a.

Description.—* J. multiramosa, ramulis tenuissimis, congestis, foliis

oppositis, faleatis, apice acuminatis, uninerviis, 1 mm. longis.”—Heer,
1882.
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This conifer which is a common onc in the Raritan was referred by
Professor Newberry to Juniperus macilenta Heer, although if the two
species are to be kept separate, a not altogether certain proposition, it is
clearly more closely allied to Juniperus hypnoides, under which Hollick
has already placed it (loc. cit., 1907). Professor Newberry describes its
association at Woodbridge with Dammara scales and was evidently of the
opinion that the one was the fruit of the other. Material in the New York
Botanical Garden shows this association which is probably, however,
purely a mechanical one. The type material came from the Atane beds of
Greenland, and additional remains are also abundant in the Raritan of
Kreischerville, Staten Island and in the Magothy formation of Marthas
Vincyard, New Jersey and Delaware.

Occurrence—MAGOTHY ForMATION. Deep Cut, Delaware.

Collection.—Maryland Geological Survey.

Genus WIDDRINGTONITES Endlicher
[Synop. Conif., 1847, p. 271]

WIDDRINGTONITES REICHII(Ettingshausen) Heer*
Plate LV, Fig. 1

Frenelites reichii Ettingshausen, 1867, Kreidefl. von Niederscheena, p. 12
(246), pl. i, figs. 10a-10c.

Glyptostrobus gracillimus Lesquereux, 1868, Amer. Jour. Sei (ii), vol. xlvi,
D192, ]

GQlyptostrobus gracillimus Lesquereux, 1874, Cret. Fl, p. 62, pl. i, figs. 8,
11-11f,

Widdringtonites reichii Heer, 1882, Fl. Foss. Arct., vol. vi, Ab. ii, p. 51, pl.
xxviii, fig. 5.

Glyptostrobus gracillimus Lesquereux, 1883, Cret. & Tert. F1, p. 32, pl. i,
figs. 6-6b.

Widdringtonites reichii Heer, 1883, F1. Foss. Arct., vol. vii, p. 13, pl. 1ii, figs.
4, 5.

Widdringtonia reichii Velenovsky, 1885, Gym. bohm. Kreidef., p. 27, pl
viii, figs. 4-6; pl. x, figs. 1, 11, 12.

1The following earlier citations are included under this species by Ettings-
hausen: Lycopodites insignis Reich, in Geinitz, Charak. der Schichten u.
Petrefacten sachsbohm. Kreidegebirges, p. 98, 1842; Bronn. Lethaa geogn., p.
577, pl. xxviii, fig. 13, 1846. They are omitted in the present connection since
if they are positively identified as this species it would involve changing the
name of this widespread and well-known form.
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Widdringtonia reichii Velenovsky, 1887, Sitz. k. béhm. Gesell. Wiss., 1886,
p. 639, pl. i, figs. 14-16.

Widdringtonia reichii Engelhart, 1891, Isis, Ab. 7, p. 92.

Frenelites reichii Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xii, p. 29, pl. i,
fig. 23.

Glyptostrobus gracillimus Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 38.

Widdringtonites reichii Smith, 1894, Geol. Coastal Plain Ala., p. 348.

Sequoia gracillima Smith, 1894, Ibidem (nomen nudum).

Sequoia gracillima Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, 1895,
p. 50, in part (non pl. ix, figs. 1-3).

Widdringtonites reichii Newberry, 1896, Ibidem, p. 57, pl. viii, figs. 1-5.

Widdringtonia reichii Krasser, 1896, Beitr. Pal. Oest. Ung. u. Orients, Bd.
X, p. 126 (14), pl. xiv (iv), fig. 6; pl. xvii (vii),, figs. 4, T, 8.

Sequoia gracillimae Newberry, 1898, Mon. U. S. Geol. Survey, vol. Xxxv, p.
19 (ex partc), pl. xiv, fig. 6 (non pl. xxvi, fig. 9).

Widdringtonie reichii Marik, 1901, Prispevek k. fi. ceskeho cenomanu, p. 9,
pl. i, fig. 23; pl. ii, fig. 2.

Widdringtonites reichii Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p.
169.

Widdringtonites reichii Berry, 1906, Rept. State Geol. of New Jersey for
1905, p. 138.

Widdringtonites reichii Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 44,
pl. iv, figs. 6-8.

Widdringtonites reichii Hollick and Jeffrey, 1909, Mem. N. Y. Bot. Garden,
vol. iii, p. 29, pl. v, figs. 1-4; pl. viii, figs. 7-11; pl. xx, figs. 3-5.

Widdringtonites reichii Berry, 1910, Bull. Torrey Bot. Club, vol. xxxviii,
p. 21.

Widdringtonites reichii Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
p. 87, pl. viii, figs. 1, 2.

Description.—“ F. ramis suberectis fastigiatis, ramulis filiformibus
confertis, foliis appressis e basi ovata subulatis, strobilis axillaribus duplo
longioribus quam latis.”—Ettingshausen, 1867.

Medium-sized branches with more or less crowded, slender, elongated,
fastigiate twigs, bearing reduced ovate-subulate leaves, spirally arranged.
Both microsporangiate and megasporangiate eones have been found. The
eones are small oval bodies 5 mm. to 12 mm. long by 3 mm. to 7 mm. in
diameter, usually poorly preserved, said by Ettingshausen to be axillary
in position but evidently often terminal, as evinced by some of the Raritan
material as well as by some of the better preserved eones from the Ceno-
manian of Bohemia and Moravia. The latter material clearly shows
that the cones consisted of four scales. This would ally it with either the
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subgenus Widdringtonia of the genus Callitris Vent., to which Eichler in
his treatment of the living speeies in Engler and Prantl (1887) refers
Endlicher’s genus, or to the subgenus Fucallitris Brongn., which also is
characterized by four cone-scales. The latter has a single living species of
northern Africa and the former has three or four speeies of southern
Africa and Madagascar. The propriety of Eichler’s classification may
well be questioned, and in any event paleobotanists must necessarily prefer
the older segregation of Frenela and Widdringtonia and their respective
form-genera.

Therc seems to be but little doubt that the present speeies should be
referred to Widdringtonia, as Velenovsky and Krasser have done, but as
the term Widdringtonites is equally indicative of its true affinity, little is
to be gained by making the proposed change.

This species, which is probably the most common conifer of the Raritan
formation, was deseribed originally by Ettingshausen from the Cenom-
manian of Niederscheena, in Saxony, as a species of Frenelites. When
Heer discovered it in the Greenland material, where it has been eollected
from both the Atane and the Patoot beds, he transferred it to the present
genus. It has subsequently been reported from the Cenomanian of
Bohemia and Moravia, from the Magothy formation at numerous localities
and from the southern New England islands. 1t has also been reported
from the Tuscaloosa formation of Alabama, where it is abundant at a
number of localities. Heer made Glyptostrobus gracillimus Lesq., of the
Dakota group, a synonym of this species, and he has been followed by
many subsequent authors.

In a recent paper Hollick and Jeffrey (op. cif.) have studied the
anatomy of fragments of twigs from the Raritan formation of Staten
Tsland, New York. They are led to elaim a relationship with the Arau-
cariacee for this form. This is not at all conclusively shown by the speci-
mens studied and even were this evidence admitted for this material it
would scarcely affect the question of relationship of the great bulk of the
remains referred to Widdringfonites or Widdringtonia, since Ettings-
hausen and Krasser (op. cif.) have conelusively shown the relationship

with Widdringtonia by means of the megasporangiate cones. While these
52
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have not been found in organic union with the leafy twigs in the American
material, attached cones of this typc have been found by the writer * in the
closely related species Widdringtonites subtilis Heer.

Widdringtonites reichii is closely allied to and descended from, if not
identical with, a common conifer of the Patapsco formation of Maryland
and Virginia described by the writer * as Widdringtonites ramosus, and
based upon Tazodium ramosum and various other species of Professor Fon-
taine’s Flora of the Potomac Group.

Occurrence.—Macorny Fommariox. Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay, Anne Arundel County, Maryland.

Collections.—Maryland Geological Survey, U. S. National Muscum.

Family INCERTAE
Genus PROTOPHYLLOCLADUS Berry
[Bull. Torrey Club, vol. xxx, 1903, p. 440]
ProTOPHYLLOCLADUS SUBINTEGRIFOLIUS (Lesquereux) Berry (?)

Plate LVI, Fig. 2

Phyllocladus subintegrifolius Lesquereux, 1868, Amer. Jour. Sci., vol. xivi,
p. 92.

Phyliocladus subintegrifolius Lesquereux, 1874, Cret. Fl., p. 54, pl. i, fig. 12.

Thinnfeldia lesquereuxiaona Heer, 1882, Fl. Foss. Arct., Bd. vi, Ab. ii, p. 37,
pl. xliv, figs. 9, 10; pl. xlvi, figs. 11, 12a, 12h.

Phyllocladus subintegrifolius Lesquereux, 1892, Mon. U. S. Geol. Survey,
vol. xvii, p. 34, pl. ii, figs. 1-3.

Thinnfeldia lesquereuxiana Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xi,
p. 98 pl. iii, fig. 6,

Thinnfeldia lesquereuxiana Newberry, 1896, Mon. U. S. Geol, Survey, vol.
xxvi, p. 69, pl. xi, figs. 1-17.

Thinnfeldia subintegrifolia Knowlton, 1898, Bull. U. S. Geol. Survey, No.

152, p. 228.

Protophyliocladus subintegrifolius Berry, 1903, Bull. Torrey Bot. Club, vol.
XXX, p. 440.

Protophyliocladus subintegrifolius Berry, 1904, Ibidem, vol. xxxi, p. 69, pl.
i, fig. 5.

Protophyllocladus subintegrifolius Berry, 1907, Johns Hopkins Univ. Cire.,
n. s, No. 7, pp. 89-91, fig. 6.

* Berry, Bull. Torrey Bot. Club, vol. Xxxix, pp. 341-348, pl. xxiv, 1912.
“Berry, Md. Geol. Survey, Lower Cretaceous, p. 428, pl. Ixxiii, figs. 1-6, 1911,
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Protophyllocladus subintegrifolius Holl’ick, 1907, Mon. U. S. Geol. Survey,
vol. 1, p. 36, pl. v, figs. 1-6.

Protophyllocladus subintegrifolius Berry, 1911, Bull. 3, Geol. Survey of
New Jersey, p. 98, pl. ix.

Description—Leaves oblong to linear in outline and eoriaeeous in
texture, from 3 em. to 17 em. in length by 0.6 cm. to 3 em. in
width. Apex usually obtusc, rarely pointed. Base decidedly and narrowlv
cuneate to the short petiole. Margins entire below, above obtusely dentate
or undulate, with occasionally tecth which arc acute. Midrib stout below
becoming attenuated above and frequently disappearing some distance
below the apex. Laterals numerous, close, immersed ; they branch at an
angle of about 20°, running nearly straight and approximately parallel
to the margin, sometimes forking. Stomata scattcred on both surfaces,
with typical guard cells.

This is a widespread specics ranging in considerable abundance from
Greenland (Atane beds) to Alabama (Tuscaloosa formation), and west to
Kansas and Ncbraska (Dakota sandstone). Originally referred to Phyl-
locladus by Lesquereux, his type is almost identical with certain phyllo-
clads of modern members of this genus. Subsequently discovered remains
from Kansas-are considcrably larger than the type, as are also a number
of the Greenland specimens. Some of the Raritan forms have a somewhat
diffcrent aspect, being long and narrow; sometimes the margins are
entire, often they are more or less sharply toothed.

Much controversy has centered around these forms and especially
around the older Mesozoic forms referred to the genus Thinnfeldia
Ettingshausen, to which these later forms were once referred. The latter
genus has been referred sucecssively to the conifers, ferns and eyeads.
There has never been much doubt that the later forms were gymno-
spermous. The writer can positively affirm this conclusion, and also that
they arc true phylloclads and not leaves in the strict morphological sense.

Whether or not they arc closcly related to the modern genus Phyllocladus
is still in doubt, although there are some excellent arguments for such a
relationship. While fossil remains of undoubted relationship to Phyllo-
cladus arc extremely rare, Gothan has deseribed * wood of a similar type

! Gothan, Kgl. Svenska Vetens. Akad. Handl., Bd. x1ii, No. 10, 1907.
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from the Jurassic of the cast coast of Greenland under the name of Phyllo-
cladoxylon. The present species has not heretofore been recorded in the
Coastal Plain south of the New Jersey area, although it is apparently
represented by fragmentary material in the Magothy formation of Mary-
land and the Tuscaloosa formation of Alabama.
Occurrence.—Macory FormaTioN. Grove Point, Cecil County.
Collection.—Maryland Geological Survey.

PrororHYLLOCLADUS LOBATUS Berry

Thinnfeldia sp. nov. Berry, 1907, Johns Hopkins Univ. Circ., n. s., No. 7,

Protopz‘)hsyll.locladus lobatus Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii,

Protfz;h?l:;;)cladus lobatus Berry, 1914, Prof. Paper U. S. Geol. Survey, No.

84, p. 17, pl. ij, figs. 9-13. ’

Description.—Leaves (phylloclads) of large size, lanceolate or oval in
general outline, either entire with crenate margins, rounded apex and
narrowly euneate base or compound through the development of opposite
lateral lobes. Axial vaseular strand very stout below, becoming very
thin and finally disappearing apically. When lobate, subordinate opposite
vaseular strands form the axis of the lobes, and these are usually but not
always lost before reaching the tips of the lobes by giving off innumerable
sccondary branches. Margins in all cases arc rather remotely undulate-
crenatce and the tips are all rounded. Secondaries numerous and thin,
diverging from the main axis of the phylloelad on the axis of the lobes at
very acute angles, curving outward, either simple, more often diehoto-
mously forked, and occasionally several times forked. ILobes when present
scparated by cuneate narrowly rounded sinuses which terminate some dis-
tance from the main axis. The largest specimen, which is still incomplete
at both the apex and the base, measures 8 em. in length and 5 em. from tip
to tip of the lewer lobes, the upper entire portion measuring about 1.5 em.
in widtlh.

These remains are superficially like fern fronds, especially in specimens
that are compound, and were it not for the presence in the Cretaceous of
other Phyllocladus-like remains with a demonstrated gymmnospermous
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strueture (e. g., Aundrovettia) their referenee to this genus would seem
hazardous. The entire speeimens are strikingly like some of the forms
of Protophyllocladus subintegrifolius (Lesquereux) Berry of the Magothy
formations, or like Protophyllocladus polymorphus (Lesquereux) Berry
from higher western American horizons, and even the compound speeimens
have an unlobed apical portion of comparable length whieh is also similar
in appearance to the two speeies just mentioned. The compound forms
are superficially like Thinnfeldia rhomboidalis Ettingshausen,’ the type
of the genus Thinnfeldia, whose systematie position has been the oecasion
of so much eontroversy and whieh has been variously regarded as a fern,
a eycad, or a conifer. The present species shows important differences,
however, aside from its much younger age, and it is confidently believed
to be unrelated to the various older Mesozoie species of Thinnfeldia that
have been described.

It may also be compared with various forms from the Upper Cre-
taceous of Dalmatia which were discussed at great length by Kerner,” who
refers them to the genus Pachypteris. This he regards as cycadaceous in
nature, but it is believed to be elosest to Protophyllocladus subintegri-
folius, a speeics which is abundant in the Atane beds of Greenland, the
Dakota group of Kansas and Nebraska, the Raritan of New Jersey, and
the Magothy from Marthas Vineyard to New Jersey, and which often
assuntes a sublobate form. This is especially shown in unreported eol-
leetions made by the writer in the Magothy formation of New Jersey.

The present species is present in the Magothy formation and frequent
in the Middendorf beds of South Carolina. The latter oeeurrences will
be fully deseribed and illustrated in a fortheoming professional paper of
the U. S. Geological Survey.

Occurrence.—Magorny FormarioN. Round Bay, Anne Arundel
County.

Collection.—Maryland Geologieal Survey.

1 Ettings., Abhl. Geol. Reichsanstalt, Bd. iii, p. 2, pl. i, figs. 4-7, 1852.
2 Kerner, Jahrb. Geol. Reichsanstalt, Bd. xlv, p. 39, 1896.
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Genus RARITANIA Hollick and Jeffrey
[Mem. N. Y. Bot. Garden, vol. iii, 1909, p. 26]

Rarrrania gracitis (Newb.) Hollick and Jeffrey
Plate LV, Figs. 2, 3

Frenelopsis gracilis Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p.
59, pl. xii, figs. 1-3a.

Frenelopsis gracilis Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 167.

Raritania gracilis Hollick and Jeffrey, 1909, Mem. N. Y. Bot. Garden, vol.
iii, p. 26, pl. vi, figs. 4-7; pl. ix, figs. 1-4; pl. x, figs. 14-17; pl. xix, figs.
3-6; pl. xx, fig. 1.

Raritania gracilis Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 92.

Description.—Twigs of a conifer, represented in the clays by crowded
cylindrical branches of graccful aspect and slender forking habit. The
leaves are reduced almost to the vanishing point, in fact most specimens
fail to show any traces of leaves whatever, and it is possible that these
spirally-arranged scale-like leaves of Newberry’s description may have
been founded upon deceptive material.

These twigs are unjointed, an.objection against their former reference
to the genus Frenelopsis. It has been suggested that they represent decor-
ticated specimens of Widdringtonites reichii (Ettingshausen) Heer,
which is so common in the Raritan and overlying Magothy formation.
The present species is recorded from both Delaware and Maryland.

Hollick and Jeffrey have shown (loc. cit.) from anatomical prepara-

tions that the present species is not related to Frenelopsis or Widdring-
loniles, but constitutes a distinct genus.

Occurrence.—Magoray FormarioN. Decp Cut, Delaware; Grove
Point, Cecil County, Maryland.

Collection.—Maryland Geological Survey.
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Genus GEINITZIA Endlicher
[Synop. Conif., 1847, p. 280]

GEINITZIA FORMOSA Heer®
Plate LIV, Fig. 6

Geinitzia formosa Heer, 1871, Kreidfi. v. Quedllnb. Neue Denks. Schw.
Gesell., Bd. xxlv, No. 2, p. 6, pl. i, fig. 9; pl. ii.

Geinitzia sp. Newberry. 1873, Proc. N. Y. Lyc. Nat. Hist., 2d ser,, p. 10.

Sequoia reichenbachi Lange, 1890 (ex parte), Zeits. Deutsch. Geol. Gesell.,
Bd. xlii, p. 770.

Geinitzia formosa Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvj, 1895,
p. 51, pl. ix, fig. 9.

Scquoia gracillima Newberry, 1896, Ibidem, pl. ix, figs. 1-3 (non foliage
description on p. 50).

Qeinitzia formosa Hollick, 1897, Trans. N. Y. Acad. Sci., vol. xvi, p. 129, pl.
xii, figs. 1, 2.

Sequoia reichenbachi ? Stanton and Knowlton, 1897, Bull. Geol. Soc. Amer.,
vol. viii, p. 137.

Geinitzia formosa Knowlton, 1900, Bull. U. S. Geol. Survey, No. 163, p. 28,
pl. v, figs. 1, 2.

Geinitzia formosa Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 57.

Sequoia gracillima Berry, 1903, Ibidem, pl. X1viii, figs. 21, 22.

Sequoia gracillima Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 69,
pl. 1i.

Geinitzia formosa Berry, 1904, Ibidem, p. 68, pl. iv, figs. 2, 3.

Sequoia gracillima Berry, 1904, Amer. Geol,, vol. xxxiv, pl. 15.

Scquoia gracillima Berry, 1905, Bull. Torrey Bot. Club, vol. xxxli, p. 44.

Sequoia gracillima Berry, 1906, Ibidem, vol. xxxiii, p. 165.

Sequoia gracillime Berry, 1906, Rept. State Geol of New Jersey for 1905,
p. 139.

Geinitzia formosa Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 97.

Geinitzia gracillima Jeffrey, 1911, Bot. Gazette, vol. 1, pp. 21-27, pl. viii.

Description.— Strobile ovato-cylindrici, squamis rachi valide spiral-
iter insertis, apice peltatis, disco concavo, margine crenato, toroso; semina

sub quavis squama quatuor ( ?), squamarum stipite crasso inserta, striata.

1 This species is said to be represented by Carpolithes hemlocinus of Schlot-
helm. See also a work by Ernst von Otto entitled, *“ Additamente zur Flora
des Quadergebirges in der Gegend um Dresden und Dippoldiswalde,” etc., pt.
1, pl. v, figs. 1-3, 5, 6, 1852.

This species probably includes the cones from the Rarltan of Woodbridge,
New Jersey, ldentlfied by Newberry as Microzamia gibba (Reuss) Corda, Mon.
U. S. Geol. Survey, vol. xxvi, p. 45, pl. xil, figs. 6, 7, 1896. Berry, Bull. 3, Geol.
Survey of New Jersey, p. 78, 1911.
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Ramulis elongatis, virgatis, foliis omnino teetis, foliis subfalecatis,
angustis, apice valde attenuatis, uninerviis, ramis adultis pulvinis rhom-
beis obteetis.”—Heer, 1871.

The American occurrenees of eones of this speeies have heretofore been
referred to Sequoia gracillima Newberry, a composite made up of Geinitzia
eones and Widdringtonites foliage. These concs are exceedingly abundant
in the Magothy formation at Cliffwood Bluff, New Jersey, where those
that are more or less pyritized are washed out of the elays by storms and
high tides. When preserved as flattened lignitic inelusions they are some-
what different in appearanee, and it is believed that material of this speeies
in the latter eondition of preservation is the basis for the Raritan forms
which were identified as Microzamia gibba Corda by Newberry.' A single
eone 1s contained in the Magothy collections made along the Chesapcake
and Delawarc Canal.

The foliage, whieh resembles somewhat that of Sequoia reichenbachi
(Geinitz) Heer, as well as that of Cunninghamites squamosus Heer, shows
rather thick twigs with slender curved needle leaves interspersed with
small seale-like leaves. It has been found at a number of localities in this
country and is represented in the Tusealoosa formation of Alabama by
scveral doubtful specimens.

Occurrence.—MacoTHY FormarioN. Deep Cut, Delaware.

Collection.—Maryland Geologieal Survey.

Genus MORICONIA Debey and Ettingshausen
[Denks. Wienakad., Bd. xvii, 1859, p. 239]

MoORICONIA AMERICANA Berry
Plate LVI, Fig. 1

Moriconia cyclotoron Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 65,
pl. xliii, fig. 4; pl. xlviii, figs. 1-4 (non Debey and Ettingshausen).

Moriconia cyclotoron Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 70.

Moriconia cyclotoron Berry, 1906, Ibidem, vol. xxxiii, pp. 165-167.

Moriconia americana Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, pp.
20, 186.

Moriconia americana Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84,
p. 26, pl. vii, figs. 1-4.

* Newberry, Mon. U. S. Geol. Survey, vol. xxvi, p. 45, pl. xii, figs. 6, 7, 1896.
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Description.—Leafy twigs, apparently deeiduous in habit, bifacial, phyl-
loelad-like, eonsisting of eyelieally-arranged leaves. Along the main
axis on each flat face of the branch these leaves are relatively and elosely
appressed, with a narrow base and a broad semieireular apex. The cor-
responding lateral pairs of leaves are thin and pointed and transversely
compressed. In the axis of each of these marginal leaves 1s a redueed
branch flattened in the same plane as the main branch, so that the whole
arrangement is strietly opposite and distichous. These reduced lateral
branches have leaves of the same charaeter and arrangement as those of
the main braneh. The bifacial leaves are, however, somewhat smaller
and blunter and the marginal leaves are broader and less acute. They
hecome rapidly smaller distad, it usually requiring not more than five or
six pairs to eomplete the blunt lateral reduced twigs. The main vascular
arrangement is strietly opposite and distichous. These reduced lateral
branehes. The leaves fail to show any veins. The texture was apparently
eoriaceous but obviously thin in the majority of speeimens. No struetural
material or indieations of fruits or fruiting characters have been discov-
ered. This speeies, formerly eonfused with Moriconia cyclotozon of Debey
and Ettingshausen, differs from the latter, which is the type and only other
known speeies of the genus, in being more phylloelad-like and strietly
eomparable to a eupressineous genus like Libocedrus. It is also much
larger (about 100 per cent) than the type of the genus, the lateral twigs
are more reduced and the main axis is invariably leafy. It differs also in
its geologieal range, the two species not being anywhere eontemporancous
in Ameriea, although the type in Europe extends as high as the later larger
form of America.

Superficially these remains closely resemble fragments of fern fronds;
in faet, Debey, the original discoverer, always insisted that they were
ferns, and Heer deseribed the earliest eollected and poorly preserved
remains from Greenland as a speeies of Pecopferis. There ean be no
doubt, however, of their gymnospermous nature. For stratigraphie pur-
poses they are one of the most eharacteristie fossil plants known, sinee the
geometrieally arranged outline of the leaves is recognizable with certainty
in the smallest fragment.
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They arc strikingly like the curious genus Androvettia recently
described by Hollick and Jeffrey* and which these authors refer to the
Araucariee, although Moriconia has, ou the evidence of the foliage char-
acters, been invariably referred to the Cupressinee. The present speeies
is common in the Middendorf beds of South Carolina, and is a character-
istic post-Raritan species in the Atlantic Coastal Plain, having been
recorded by the writer from numerous localities in the Magothy formation
of the northern Coastal Plain, and from the Black Creek formation in
North Carolina.

Occurrence—MagorHY ForMATION, Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay, Anne Arundel County, Maryland.

Collection.—Maryland Geological Survey.

Genus CZEKANOWSKIA Heer
[Fl. Foss. Arct., Bd. iv, Ab. ii, 1876, p. 65]

CZEKANOWSKIA CAPILLARIS Newberry

Ozekanowskia capillaris Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi,
1895, p. 61, pl. ix, figs. 14-16.

Ozekanowskia capillaris Hollick and Jeffrey, 1909, Mem. N. Y. Bot. Garden,
vol. iii, p. 63, pl. vi, figs. 1-3.

Czekanowskia capillaris Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
p. 101.

Description.—Leaves deciduous, linear or capillary, striated, long and
slender, undivided (?) or dichotomously forked. TLength 8 em. to 10 em.

Thesc remains occur as closely packed masses, irregular fascioles and
isolated fragments, and when unforked or much broken might readily be
mistaken for pine leaves. Therc are not uncommon in the Raritan of
Maryland and are clearly identical with the remains deseribed under the
foregoing name from the Middle Raritan of New Jerscy and Staten Island.
No basal portions showing subtending scale-leaves like those of some of
the Jurassic species have been found.

The genus Czekanowski was founded by Heer® in 1876 with Czeka-
nowskia setacea from the Middle Jurassic (Bathonian) of Siberia as the

1 Hollick and Jeffrey, Mem. N. Y. Bot. Gard., vol. iii, p. 22, pl. iii, figs. 1-5,
ete.,, 1909.

? Heer, Beitr. z. Jura-Flora Ostsibiriens und des Amurlandes; Mém. 1’Acad.
Imp. Sci., St. Pétersh., Te série, tome xxii, 1876, p. 65; Fl. Foss. Arct., Bd. iv,
Ab. ii.
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type. He characterized the genus in the following terms: “ Folia numer-
osa in ranulo abbreviato, caduco fasciculata, subulata, rigida, dichotoma,
squamis compluribus persistentibus circumdata. Flores feminci racemosi.
Fructus pedunclo brevi insidens, nuculis duabus valde approximatis.”

The genus is discussed at length by Heer, who considers that the asso-
ciated small seeds represent the samec plant which is thercfore placed
among the Gymnospcrme and referred to the Ginkgoales. In this refer-
cnee most later students coneur (vide Schenk in Zittel, Paliophytologie,
p- 267, 1890 ; Seward, Jurassic Flora, pt. I, p. 276, 1900), although identi-
cal remains have constituted the genera Jeanpaulia of Unger,' Sclero-
phyllina of Heer,” and Solenites of Lindley and Hutton." These remains
in whole or in part have been variously referred to the Alge (Lindley and
IHutton), to the Rhizocarpacee (F. Braun, Unger, Brongniart), to the
Isoetace (Unger, Brongniart, Zigno, Schimper), and to the Filicales
proper (Shenk, Schimper, cte.).

The genus Czekanowskia, which is intimately rclated to T'richopitys
Saporta and Baicre F. Braun, is distinguished from both chiefly by the
less divided, or undivided, needle-like leaves. It is confined to the north-
ern hemisphere, appearing in the Rhaetic of Scandinavia (C. longissima
Nathorst), and becoming differentiated and widespread in Middle Jurassic
times (C. heerii Nathorst, C. sctacea Heer, C. palmatisecta Heer, C. rigida
Heer, and C. viminea (Phillips) Berry* It is rcpresented in the Lower
Cretaceous by C. dichotoma Heer of the Arctic regions and C. ncrvosa
Heer of western Europe. The latter survives into the Upper Cretaceous,
and a single species, C. capillaris Newberry, is present in the early Upper
Cretaccous of America. All these forms are very much alike megascopi-
cally.

The remains are often common but are usually poorly preserved and
resemble masses of long slender needle-leaves like those of Pinus, and this

1 Unger, Gen. et Sp., p. 224, 1850.

*Heer, Urwelt der Schweiz, p. 55, 1865.

* Lindley and Hutton, Foss. Fl. Gt. Britain, vol. ii, pl. exxi, 1834.

*This is the correct name for the form commonly called C. Murrayana (L.

and H.), since Phillips’ name antedates that of Lindley and Hutton by five
years,
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rescmblance is heightened by occasional specimens (Hecr) showing the
tuft of leaves subtended proximad by a few small scale-leaves, as in the
short shoots of Pinus. In Czekanowski, however, unmistakable dicho-
tomy is frequent, and this habit has been one of the main factors in its
reference to the Ginkgoales which are so abundant and varied during the
Mesozoic.

Occurrence.—RAaRITAN FomrmarioN. Forked Creek, Severn River,
Anne Arundel County.

Collection.—J ohns Hopkins University.

ANGIOSPERMOPHYTA
Cuass MONOCOTYLEDONAE

Genus DORYANTHITES Berry
[Bull. Torrey Bot. Club, vol. xxxviii, 1911, p. 406]

DoRYANTHITES CRETACEA Berry
Plate LVI, Fig. 6

Doryanthites cretacea Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p.
Dory:i)t(t;}zitcs cretacea Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84,
p. 108, pl. xvii, fig. 3.

Description.—Leaves, as preserved, linear, presumably lanceolate above
and sheathing below, 4.5 cm. to 6 cm. in width and preserved without any
diminution in width for a length of 50 ecm. Texture very coriaccous.
Margins entire. Veins simple and parallel, immersed, considerably less
than 1 mm. apart. I.eaves alike on both surfaces. In the hollows betwecn
the veins occur rows of small stomata with the guard cells all oriented in
a direction parallel with the veins and equally numcrous on both surfaces
of the leaf. TLeaf surfaces under the microscope appearing finely striated
parallel with the veins.

These curious remains, which call to mind the leaves of the Palcozoic
Cordaites or some modern giant Bromcliad, are not uncommeon in the
Upper Cretaceous. They were first diseovered by the writer in the Black
Creek formation of North Carolina, and it is from this material that the
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stomatal characters arc deseribed. Recently this same formn was dis-
covered in eonsiderable abundance at the Georgia locality near Buena
Vista, Marion County, in the Eutaw formation of Hale County, Alabama,
and in the Magothy formation of Maryland.

Referring to similarly appearing remains previously described, it may
be noted that Miquel * in 1853 described under the heading Phyllites mon-
ocotylei two sorts of parallel-veined leaf-fragments from the Upper Cre-
taceous of Aachen (Rhenish Prussia). The first (pl. i, fig. 3) he calls
Yuccites (?), and the second, which suggests the fossils under diseussion, is
designated “Palma vel Yuccites (?).” From the Valanginian of Portugal
Heer * described what he ealls Bambusium latifolium, which is also sug-
gestive of the Ameriean material. Krasser * described somewhat similarly
appearing remains from the Cretaceous (Cenomanian ?) of Moravia as
Typheloipum cretaceum. These are somewhat smaller than the American
forms and show transverse veinlets which are absent in the Ilatter.
Saporta * referred forms of this kind, which are 110t uncommon in the Ceno-
manian of Portugal, to a new monocotyledonous genus, which he calls
Phyllotenia, comparing it with Bambusa, Rhizocaulon, ete. Smaller but
otherwise eomparable Lower and Upper Cretaceous forms were named by

Sehenk * Kolirion, and similar older Mesozoic forms are commonly referred

to the form-genus Yuccites." Perhaps the most similar fossils known are
those referred to the genus Krannera, and fully described by Velenovsky,’
who does not, however, arrive at any satisfactory conclusion regarding
their relationship, although he thinks they are C'yeadaceous.

1t seems undesirable to refer the present material to Yuccites, since
while it is similar to the more aneicnt remains so named, it is entirely

improbable that it is eongenerie with the Triassic type upon which this

! Miquel, Verh. geoi. kaart. Nederl. 1, 1853, pp. 33-56, plates i-viL

2 Heer, Cont. Fl. Foss. Portugal, 1881, p. 22, pl. 19, figs. 1-3.

* Krasser, Beitr. z. Kennt. Foss. Kreidefl. v. Kunstadt, 1896, p. 15, pl. ii, £g. 4.

* Saporta, Fl. Foss. Port., 1894, pp. 216, 221, pl. xxxviii, figs. 6-8, 12, 13, 21; pl.
xxxix, fig. 20.

® Schenk, Pal., Bd. xix, 1869, p. 20.

¢ Schimper and Mougeot, Mon. Pl. Foss. Vosges, 1844, p. 42.

* Velenovsky, Gym. Béhm. Kreidefl,, 1885, p. L.
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genus was founded, and such an identification would consequently be very
misleading. Until the existing tropical Monocotyledone arc more abund-
antly represented in our larger herbaria, or more complete and decisive
Cretaceous material is discovered, the botanical aflinity of these anoma-
lous forms must remain undetermined. The name chosen indicates super-
ficial resemblance and does not imply actual relationship with the modern
genus Doryanthes of the order Liliales.

Little reliance can be placed upon a similarity of appearance in dealing
with {fragmentary remains of this sort, and the forcgoing are mentioned
merely as indicating the presence of undetermined Monocotyledone of
large size in the Cretaceous floras of the world.

Occurrence—MaGoTHY ForMATION. Round Bay, Anne Arundel
County.

Collections—Maryland Geological Survey, U. S. National Museum.

Order POALES
Family CYPERACEAE
Genus CAREX Linné
[Sp. PL, 1753, p. 972]
CAREX CLARKII Berry

Carex clarkit Berry, 1905, Amer. Nat., vol. xxxix, pp. 3-7, fig. 1.
Carex clarkii Berry, 1906, Ann. Rept. State Geol. of New Jersey for 1905,
pp. 138-141.

Carex clarkii Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 169.

Carex clarkii Berry, 1907, Johns Hopkins Univ. Circ., n. s. No. 7, p. 81.

Carex clarkii Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, p. 29.

Description.—Leaf fragments up to 6 cm. in length, varying in width
from 1.5 mm. to 4 mm., averaging between 2 mm. and 3 mm., slightly
keeled, becoming thicker and narrower proximad; midrib moderately
prominent. Lateral veins, which are parallel with it, very fine and
scarcely discernible cxcept in the larger specimens.

In common with other fossil remains of grasscs and sedges this species
has no botanical value, except as an indication of the presence of plants of
this type in the Cretaceous; it has, however, like so many fossils of vague
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botanical affinities, considerable stratigraphic valuc, since it is found to
characterize the Magothy formation at a large number of outerops from
New Jerscy to Maryland. It occurs also in the Middendorf beds of South
Carolina.

Occurrence.—MacoTity FormarioN. Deep Cut, Delaware; Grove
Point, Cecil County, Maryland.

Collection.—Maryland Geological Survey.

Order ARALES
Family ARACEAE
Genus PISTIA Linné
[Sp. PL, 1753, p. 963]
P1s114 NorpENskiorvr (Heer) Berry
Plate LVI, Fig. 3

Chondrophyllum nordenskioldi Heer, 1874, Fl. Foss. Arct., Bd. iii, Ab. ii,
p. 114, pl. xxx, fig. 4b; pl. xxxii, figs. 11, 12.

Chondrophyllum nordenskioldi Berry, 1907, Bull. Torrey Bot. Club, vol.
xxxiv, p. 198, pl. xiii, fig. 1.

Pistia nordenskioldi Berry, 1910, Ibidem, vol. xxxvii, p. 189, pl. xxi, figs.
1-16.
Pistia nordenskioldi Berry, 1911, Ibidem, vol. xxxviii, p. 405.

Description.—* P. foliis ovalibus, integerrimis, basi attenuatis, nervis
primordialibus quinque, duobus lateralibus basi connatis.”—Hecr, 1874.

This species, based on a few incomplete specimens from the Atanc beds
of Grecnland, was described by Heer in 1874. Thirty-threc years later
the writer identified it in a small collection from the Cretaceous of North
Carolina. In 1907 and 1908 it was found to be cxcecdingly abundant in
the Black Creek formation of North Carolina, and this abundant material
has enabled the writer to settle its botanical position and to somewhat
amplify Heer’s diagnosis.

The leaves are elliptical or orbicular in outline, with a broadly rounded
or slightly truncated apex and a decurrent base, which is broad and flat
for a distance of about 1 em. Total length of leaf varying from 3 cm. to
6 cm., averaging about 4.5 cm. Maximum width ranging from 2 cm. to
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4 em., averaging about 3 em. Margins entire, slightly irregular. Texture
coriaccous. A wide false midrib in the basal part of some of the leaves is
formed by the convergenee of the digitate veins which are thin and diverge
at acute angles in a flabellate manner and pursue a relatively straight
upward course, inosculating in the marginal regions. They send off fre-
quent pseudo-dichotomous inoseulating branches. An ultimate areolation
of thin transverse veins forms an open four or five-sided mesh. The epi-
dermis is preserved in some instances. The stomata are few and scattered
and are confined to one surface and arc altogether absent from the broad
leaf-bases.

In its size, outline, and venation this speeies is scarcely to be distin-
guished from the modern Pisfia siralioles Linné, which is eertainly a
variable and widely distributed, chicfly tropieal, species. In this eountry
it is found from Florida to Texas. Elsewhere it occurs in the West Indies
and southward through Mexico and Central Ameriea to Paraguay and
Argentina. In Africa it is found from Natal to Senegambia and Nubia,
occurring also in Madagascar and the Mascarene Islands. In Asia it
oceurs throughout the East Indies and northward to the Philippines.

The fossil fornis are more like the younger leaves of the modern plant
(possibly a phylogenetic character in the latter), the later leaves tending
toward a cuneate outline with a truncated apex and straighter sides.

But few fossils have been referred to this genus. Hosius and von der
Marck deseribed in 1880 what they called Pistites loriformis from the
Lower Senonian of Westphalia (Pal., Bd. xxvi, p. 182, pl. xxxviii, figs.
151, 152), but this is probably cycadean, as Schenk suggested (in
Zittel’s Handbuch, p. 378, 1890). Lesquereux in 1876 (Ann. Rept. U. S.
Geol. and Geog. Survey, Terr., p. 299, 1874) named a remarkably well-
preserved form from Point of Rocks, Wyoming, Pistia corrugata. This
was fully deseribed and illustrated in his Tertiary Flora (p. 108, pl. Ixi,
figs. 1, 3-7, 9-11, 1883) and included leaves of various sizes, and rootlets.
1t comes from beds belonging to the Montana formation (Senonian), which
are of about the same age as the French beds from which the only other

Cretaccous species is known. This latter, Pistia mazelii, was mentioned
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and figured from the lignites of Fuveau (Provence), France, by Saporta
and Marion in their popular work, L'Evolution du Régne Végéial, pub-
lished in 1885 {Phanérogames, tome ii, p. 37, figs. 114c, 114d), but has
never been adequately described.

Occurrence—MacoTHY ForMATION, Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

Order ARECALES

Family ARECACEAE

Genus SABALITES Saporta
[Etudes, tome ii, 1865, p. 77]

SABALITES MAGOTHIENSIS (Berry) Berry
Plate LVI, Figs. 4, 5

Flabellaria magothiensis Berry, 1905, Torreya, vol. v, tf. 1, 2,
Flabellaria magothiensis Berry, 1906, Ann. Rept. State Geol. of New Jer-
sey for 1905, pp. 139-141.

Flabellaria magothiensis Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii,
p. 170.

Flabellaria magothiensis Berry, 1910, Ibidem, vol. xxxvii, p. 21.
Sabalites magothiensis Berry, 1911, Ibidem, vol. xxxviii, p. 405.

Description.—Based on fragmentary remains of a large, palmetto-like
fan-palm. Rays numerous, broad, coriaceous, longitudinally striated by
thin veins, the stouter veins occurring at intervals of from 2 mm. to 4 mm.

Remains of these large flabellate palm leaves are very common at several
localities in the Magothy formation from Raritan Bay in New Jersey to
the Severn River in Maryland. They are invariably much broken, so that
they baffle precise description or determination. They are of great inter-
est, however, as being among the earliest known occurrences of undoubted
palms. They are associated in Necw Jerscy with petrified palm wood
(FPalmozylon cliffwoodensis Berry).

Occurrence.—MacoTHY ForMaTioN. Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay, Anne Arundel County, Maryland.

Collections.—Maryland Geological Survey, U. 8. National Museum.

53
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cuss DICOTYLEDONAE

order MYRICALES

Family MYRICACEAE
Genus MYRICA Linné
[Sp. Pl,, 1753, p. 1024]

Myrica voxga (Heer) Heer

Plate LVII, Figs. 1-3

Proteoides longus Heer, 1874, F1. Foss. Arct., Bd. iii, Ab. ii, p. 110, pl. xxix,
fig. 8b; pl. xxxi, figs. 4, 5.

Proteoides longus Dawson, 1883, Trans. Roy. Soc. Canada, vol. i, sec. iv, p.
22, pl. ii, fig. 8.

Myrica longa Heer, 1883, Fl. Foss. Arct.,, Bd. vi, Ab. ii, p. 65, pl. xviii, fig.
9b; pl. xxix, figs. 15-17; pl. xxxiii, fig. 10; pl. x1j, fig. 4d.

Myrica longa Heer, 1883, Ibidem, Bd. vii, p. 21.

Myrica longa Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 67, pl.
iii, figs. 1-6.

Myrica longa Bartsch, 1896, Bull. Lab. Nat. Hist., Towa Univ., vol. iii, p. 180.

Myrica longa Knowlton, 1901, 21st Ann. Rept. U. S. Geol. Survey, pt. vii, p.
314, pl. xxxix, fig. 7.

Myrica longa Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 170.

Description—Leaves of various sizes, linear to lanceolate in outline,
with a stout midrib, numerous thin, ascending, camptodrome secondaries,
entire margins, obtusely pointed apex, narrowly decurrent base and long
stout petiole.

This species was described by Heer as a Proteoides and subsequently
referred to the genus Myrica. It occurs in both the Atane and Patoot
beds of Greenland, in the Dakota sandstones of the West, in the Magothy
formation of Maryland, in the Woodbine formation of T'exas, and is very
comumon in the Tuscaloosa formation of Alabama. Abroad it has been
recorded ' from the lower Turonian of Bohemia.

Occurrence—MacoTHYy ForMaTiON. Grove Point, Cecil County;
Bodkin Point, Round Bay, Little Round Bay, Anne Arundel County.

Collections.—Maryland Geological Survey, U. S. National Museum.

*Fri¢, Archiv. Naturw. Landes Bohm., Bd. iv, No. 1, 1878, pp. 18, 94.
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Order SALICALES

Family SALICACEAE

Genus SALIX Linné
[Sp. Pl,, 1753, p. 1015]

Sanix rLEXvO0sA Newberry !
Plate LVII, Fig. 4

Salix flexnosa Newberry, 1868, Later Ext. Floras, p. 21.

Salix flexuosa Newberry, 1878, I1l. Cret. and Tert. Plants, pl. i, fig. 4.

Saliz protewfolia linearifolia Lesquereux, 1892, Mon. U. S. Geol. Survey,
vol. xvii, p. 49, pl. xliv, figs. 1-3.

Saliz protewfolia flexuosa Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 50, pl. xliv, figs. 4, 5.

Saliz protafolia flexuosa Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi, p.
50, pl. clxxiv, fig. 5.

Salix protewfolia flexuosa Hollick, 1898, Ann. N. Y. Acad. Sci., vol. xi, p.
59, pl. iv, fig. ba.

Saliz protewfolia flexuosa Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p.
67, pl. x1viii, fig. 12; pl 1, fig. 2.

Saliz flexuosa Berry, 1906, Ann. Rept. State Geol. Survey of New Jersey
for 1905, p. 145.

Saliz flexuosa Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 171.

Saliz protewfolia linearifolia Hollick, 1907, Mon. U. S. Geol. Survey, vol. i,
p. 52, pl. viii, fig. 12.

Salix proteafolia flexuosa Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p.
51, pl. viii, figs. b, 6a; pl. xxxvii, fig. 8b.

Saliz flexuosa Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 115.

Saliz flexuosa Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, pp. 32,
109, pl. vii, figs. 14-16; pl. xi, fig. 1.

Description.—Leaves narrow, linear-lanceolate in outline, equally
pointed at both ends, short petioled, ranging from 5 em. to 10 c¢m. in
length, and from 8 mm. to 13 mm. in maximum width. Margins entire.
Midrib stout below, tapering above, often somewhat flexuous. Secondaries
more or less remote, about ten alternate pairs, branehing from the midrib
at angles varying from 35° to 45°, camptodrome, of fine ealiber, often
obsolete.

This species was deseribed by Newberry from the Dakota group in
1868. Lesquereux subsequently made it one of the varieties of his Saliz
proteefolia, although it is obviously entitled to independent speeifie rank.
It is of rare occurrenee in the Raritan formation of New Jersey, where it
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is first found in the uppermost beds at South Amboy, New Jersey, and
it is pre-eminently a species which characterizes the Magothy formation
from New Jersey to Maryland, and homotaxial horizons to the southward.
It is recorded in beds of Magothy age from Marthas Vineyard to the
Potomac River. It occurs in the Black Creek beds of North and South
Carolina, and in the Middendorf member in the latter state. In Georgia,
while not especially abundant, characteristic leaves of this specics are
found from the base to the top of the lower Eutaw formation in the
western part of the state. In Alabama it is very common at a relatively
large number of localities from the base to the top of the Tuscaloosa for-
mation.

Occurrence—MacoTHY ForMaTIoN. Deep Cut, Delaware; Grove
Point, Cecil County; Sullivan’s Cove, Anne Arundel County, Maryland.

Collection.—Maryland Geological Survey.

SALIX LESQUEREUXII Berry
Plate LVII, Figs. 5-8

Saliz protewfolia Lesquereux, 1874, Cret. F1l, p. 60, pl. v, figs. 1-4.

Saliz protewfolia Lesquereux, 1883, Cret. and Tert. Fl, p. 42, pl i, figs.
14-16; pl. xvi, fig. 3.

Saliz protexfolia Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 49.

Salix protexfolia longifolia Lesquereux, 1892, Mon, U. 8. Geol. Survey, vol.
xvii, p. 50, pl. xliv, fig. 9.

Proteoides daphnogeoides Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 72 (pars), pl. xxxii, fig. 11.

Dewalquea greenlandica Newberry, 1896, Ibidem, p. 129 (pars), pl. xli,
fig. 12.

Salixz protexfolia Newberry, 1896, Mon. U, S. Geol. Survey, vol. xxvi, p. 66,
pl. xviii, figs. 3, 4.

Saliz protexfolia Lesquereux, 1898, Amer. Jour. Sci., vol. xlvi, p. 94 (non
Forbes).

Saliz proteafolia Berry, 1900, Ann. Rept. State Geol. Survey of New Jer-
sey for 1905, p. 139.

Saliz protewfolia Kurtz, 1902, Revista Mus. La Plata, vol. x, p. 51.

Saliz protexfolia Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 171, pl.
vii, fig. 2.

Saliz proteafolia Berry, 1907, Johns Hopkins Univ,, n. s. No. 7, p. 81.

Saliz protexfolia Berry, 1909, Bull. Torrey Bot. Club, vol. xxxvi, p. 252.

Salirz lesquereuxii Berry, 1910, Ibidem, vol. xxxvii, p. 21.
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Saliz lesquereuxzii Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 114.
Saliz lesquereuxii Berry, 1914, Prof, Paper U. S. Geol. Survey, No. 84, pp.
33, 109, pl. vii, figs. 11-13.

Description.—Leaves ovate-lanceolate in outline, somewhat more acu-
minate above than below, variable in size, ranging from 6 cm. to 12 cm.
in length, and from 1.1 cm. to 2.2 em. in greatest width, which is usually
slightly below the middle. Petiole stout, much larger than in Saliz
flezuosa, ranging up to 1.2 cm. in length. Midrib stout below, tapering
above. Secondaries numerous, sometimes as many as twenty pairs; they
branch from the midrib at angles of about 45° and are parallcl and camp-
todrome.

This is an exceedingly variable species, as might be expected in a Saliz,
and Lesquereux established several varieties of which at least one, 1. e.,
linearifolia, is referable to Saliz fleruosa Newberry, Some of Lesque-
reux’s forms are distinguishable with difficulty from the latter, and this
is especially shown in the leaves which he figures on plate 1 of his Cre-
taceous and Tertiary Flora. They are, however, larger and somewhat
more robust, of a thicker texture, and broadest near the base, from which
they taper upward to an exceedingly acuminate tip. In general, Saliz
lesquereuzii is a relatively much broader, more ovate form with more
numerous and better seen secondaries and a longer petiole.

This species is an exceedingly abundant Cretaceous type in both the
Last and the West, ranging in the Coastal Plain from the base of the
Raritan formation to the top of the Tuscaloosa formation, and possibly
through the Eutaw formation as well. It is abundant in the Magothy,
Black Creek, and Middendorf beds. In the West it is common in the
Dakota sandstone. It is one of the forms recorded by Kurtz from the
Upper Cretaceous of Argentina, indicating, if the identification is correct,
a very considerable migration during the early Upper Cretaceous. In
Alabama it ranges from the bottom to the top of the Tuscaloosa formation.

Occurrence.—RARITAN FormarionN. East Washington Heights, Dis-
trict of Columbia. Macorry FormaTioN. Deep Cut, Delaware; Grove
Point, Cecil County, Maryland.

Collection.—Maryland Geological Survey.
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Genus POPULUS Linné
[Sp. PL, 1753, p. 1034]

Porurus styara Heer

Plate LVILI, Fig. 1

Populus stygia Heer, 1873, FL. Foss. Arct., Bd. iii, Ab. ii, p. 107.

Populus stygia Heer, 1882, Ibidem, Bd. vi, Ab. ii, p. 64, pl. xvii, fig. 5; plL
xviii, figs. 5-8; pl. xxxix, fig. b.

Populus stygia Heer, 1883, Ibidem, Bd. vii, p. 30, pl. lv, fig. 6; pl. Ixiv,
fig. 10.

Populus stygia Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 44,
pl. iii, fig. 12.

Populus stygia Hollick, 1907, Ibidem, vol. 1, p. 49, pl. vii, fig. 30.

Description.— P. foliis cordatis, integerrimis, nervo primario valido,
nervis secundariis ramosis, basilaribus 5, infimis margine approximatis.”
—Heer, 1873.

This species is variable in size with a subcoriaceous texture, entire
margins, cordate base and obtuse tip, with a strongly defined venation. It
occurs in both the Atane and Patoot beds of west Greenland, the Dakota
sandstone of Kansas, and the Magothy formation of Marthas Vineyard.
It is represented in Maryland by very fragmentary material at Bodkin
Point, but rather more characteristic although scanty material from
Sullivan’s Cove on Round Bay, which is certainly identical with the
Dakota Sandstonc leaves which Lesquereux referred to this species.

Occurrence.—Magorniy Formation. Bodkin Point, Sullivan’s Cove,
Anne Arundel County.

Collection.—U. S. National Museum.

order FAGALES

Family FAGACEAE

Genus QUERCUS Linné

[Sp. PL, 1753, p. 994]
QUERCUS MORRISONIANA Lesquercux

Plate LVIII, Fig. 2

Quercus morrisoniana Lesquereux, 1883, Cret. and Tert. Flora, p. 40, pl.
xvii, figs. 1, 2.

Quercus morrisoniana Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii,
p. 55.
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Quercus morrisoniane Hollick, 1897, Trans. N. Y. Acad. Sei, vol. xvi, p.
131, pl. xiii, figs. 11, 12.

Quercus morrisoniana Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 72

Quercus morrisoniana Hollick, 1904, Ibidem, p. 411, pl. 1xxiii, fig. 5.

Quercus morrisoniana Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 56,
pl. viii, fig. 4

Quercus morrisoniane Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 21.

Description.— Leaves of medium size, coriaceous, petiolate, ovate-
lanceolate, acuminatc ; medial nerve strong; sccondary nerves numerous,
alternate, curved in passing to the borders, camptodrome, simple, or some
of them forking necar the borders.”—Iesquereux, 1883.

The present specics was described from the Dakota group of Colorado
and has been subsequently recognized in the Magothy formation of Long
Island, New Jersey, and Maryland. There can be no question of the
identity of the eastern forms with those of the West, but their relation to
the genus Quercus is entircly problematical.

Occurrence.—MacoTHy ForMATION. Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.

QUERCUS SEVERNENSIS Berry
Plate LVII, Fig. 9
Quercus severnensis Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 22,
pl. viii, fig. 3.

Description.—TLeaves of small size, ovate-lanceolate in outline, becom-
ing gradually narrowed apically, 7 cm. in length by 2.3 cm. in greatest
width, which is in the basal half of the leaf. Apex pointed. Base rounded.
Petiole short and stout. Margin entire for its basal fourth, above which
it is beset with distant, prominent, serrate teeth separated by inequi-
lateral rounded sinuses. Midrib stout. Secondaries remote, six to eight
pairs, subopposite to alternate, branching from the midrib at angles of
from 45° to 50°, but slightly curved, not prominent; basal ones sending
branches into the teeth, distal ones running direct to the marginal teeth.

This species is somewhat suggestive of the much older Quercophyllum
chinkapinensis Ward of the Patapsco formation, and it is closely related to
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Quercus holmesii Lesquereux of the Dakota group of the West and the
Magothy formation of New Jersey. Among modern oaks analogies may be
found among the scrub and live oaks of the Pacific Slope, as, for example,
Quercus wislizeni, Q. tomentella, and Q. chrysolepsis, especially the first;
and with @. ilex of Europe.

Occurrence—Macorny FormarioN. Round Bay, Anne Arundel
County.

Collection.—U. S. National Museum.

Order URTICALES

Family MORACEAE
Genus FICUS Linné
[Sp. PL., 1763, p. 1059]

Frcus parnnoaENoiDEs (Heer) Berry
Plate LVIII, Fig. 3
Proteoides daphnogenoides Heer, 1866, Phyll. Cret. d. Nebr., p. 17, pl. iv,

figs. 9, 10.

Proteoides daphnogenoides Lesquereux, 1874, Cret. Fl., p. 85, pl. xv, figs.
i, 2;

Proteoides daphnogenoides Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 90. .

Proteoides daphnogenoides Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xi,
p. 98, pl. iii, figs. 1, 2.

Ficus proteoides Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 77,
pl. xii, fig. 2.

Proteoides daphnogenoides Hollick, 1893, Ibidem, vol. xii, p. 36, pl. ii, figs.
4, 9, 13.

Proteoides daphnogenoides Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi,
p. 52; pl. clxxvii, fig. 1.

Proteoides daphnogenoides Smith, 1894, Geol. Coastal Plain Ala., p. 348
(determined by Ward).

Proteoides daphnogenoides Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 72, pl. xvii, figs. 8, 9; pl. xxxii, figs. 11, 13, 14; pl. xxxiii, fig. 3;
pl. xi1i, fig. 15.

Eucalyptus ? attenuate Newberry, 1896, Mon. U. S, Geol. Survey, vol. xxvi,
pl. xvi, fig. 5 (non figs. 2, 3).

Proteoides daphnogenoides Berry, 1903, Bull, N. Y. Bot. Garden, vol. iii
p. 74, pl. 1i, figs. 6-9.

Ficus daphnogenoides Berry, 1905, Bull. Torrey Bot. Club, vol. xxxii, p.
327, pl. xxi.
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Ficus daphnogenoides Berry, 1906, Ibidem, vol. xxxiii, p. 173, pl. vii, fig. 5.
Ficus daphnogenoides Berry, 1907, Ibidem, vol. xxxiv, p. 194, pl. xi, figs.
10, 11.

Proteoides daphnogenoides Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1,
p. 59, pl. xii, figs. 1-6.

Ficus daphnogenoides Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p.
122, pl. xii, fig. 4.

Ficus daphnogenoides Berry, 1912, Bull. Torrey Bot. Club, vol. xxxix, p.

394.

Description.—* Les feuilles sont coriacés, a la base atténuées, entidres;
la nervure médiane est forte; elle porte deux nervures secondaires faibles,
acrodromes, qui sont presque paralléles au limbe; mais elles ne sont pas
opposées, comme chez les Daphnagéne et Cinnamomum.”—Heer, 1866.

This species was described by Heer from the Dakota group of Nebraska,
and was based upon very incomplete material. His specimens have some
long ascending secondaries, but Lesquereux’s more complete specimens
from the same horizon and region show that these secondaries were not
acrodrome but camptodrome. The species in this feature, and also in
other respects, differs from Protea and its allies which are more eoriaceous,
with the secondaries branching at acute angles and massed toward the
often apetiolate base. On comparison with the genus Ficus it is found to
closely resemble a nuniber of different species from such widely scparated
localities as Central and South America and the Celebes. Especially
among the Mexican and Central American forms are very similar leaves
seen, e. ¢., Ficus fasciculata Watson, Ficus lancifolia Hooker and Arnott,
Ficus ligustrina Kunth and Bouche, and Ficus sapide Miquel, especially
the latter, which has much the samec outline and consistency, the same
prominent midrib, and the same venation. Placed in the genus Ficus,
where these fossil forms properly belong, they find their affinity in the

group which includes, among others, sueh species as Ficus elongata
Hosius, Ficus berthoudi Lesquereux, Ficus suspecta Velenovsky, Ficus
kraustana Heer, ete. :

This species has been found to be quite variable in size, ranging in length
from 11 em. to 22 cm. and in width from 1.9 em. to 3.7 em. It is usually
widest in the lower half of the leaf, although sometimes the base is quite
narrow and the widest part is toward the middle. In all unequivocal
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material the upper half of the leaf is narrow and is produced as a long,
slender, often recurved tip, which is one of the characteristic features of
the species. This tip is strictly comparable with the “ dripping points ”
developed on various leaves in the modern tropics where precipitation is
heavy.

Ficus daphnogenoides is a widespread and common form ranging from
Marthas Vineyard to Texas in eastern North America, and from North-
west Territory to Kansas and Nebraska in the Western Interior.

Occurrence.~—MagoTHY FormaTioN. Deep Cut, Delaware; Grove
Point, Cecil County, Maryland.

Collection.—Maryland Geological Survey.

Frous ovarirorra Berry
Plate LIX, Fig. 4

Ficus ovata Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 70, pl.
xxiv, figs. 1-3 (non Don 1803).

Ficus woolsoni Berry, 1907, Bull. Torrey Bot. Club, vol. xxxiv, p. 194, pl.
xii, fig. 1.

Ficus ovatifolia Berry, 1909, Bull. Torrey Bot. Club, vol. xxxvi, p. 253.

Ficus ovatifolia Berry, 1911, Ibidem, vol. xxxviii, p. 410.

Ficus ovatifolia Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 123,
pl. xii, fig. 3.

Ficus ovatifolia Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, p. 111,
pl. xix, figs. 5-7.

Description.—Leaves ovate in outline, 8 cm. to 13 cm. in length by
4 cm. in width, petiolate. Apex extended, acute. Base rounded or some-
what descending. Margins entire. Principal veins threc, from the base,
the midrib being the stoutest and slightly flexuous. The lateral veins
diverge at angles of about 45° and curve upward, traversing somewhat
more than the basal half of the leaf and connecting with branches from
the lowest pair of camptodrome secondaries, of which there are several
alternating pairs branching from the midrib at wider angles. The laterals
give off on the outside eight to ten camptodrome veins. Quadrangular
areoles formed by nearly straight transverse nervilles fill all the inter-
vening space.
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This species is very elose to Ficus woolsoni Newberry, which is a much
less elongated comparatively broader leaf, often with a cordate base in
eonscquence.

Occurrence.—RARITAN FormarioN. East Washington Heights, Dis-
trict of Columbia.

Collection.—Maryland Geological Survey.

FIcus CECILENSIS n. sp.
Plate LVIII, Fig. 4

Description.—Leaves of medium size, broad-lanceolate in general out-
line, with a narrowed but bluntly pointed tip and a somewhat more gradu-
ally narrowed, pointed base. Length about 13 em. Maximum width, in
the middle part of the leaf, about 3.75 em. Margins entire. Texture sub-
coriaceous. Petiole very stout, its length unknown. Midrib very stout
and prominent. Secondaries thin, about seven alternate pairs; they
diverge from the midrib at irregular intervals at angles of about 40°,
curving upward, camptodrome. Tertiarics thin, well marked, at approxi-
mately right angles to the midrib, forming large, quadrangular, usually
transversely elongated, areoles.

The generic reference of this new form is not certainly determined, as
it partakes of the features of lauraceous, ericaceous, and rhamnaceous
leaves as well as those of the extensive genus Ficus. It is rcadily distin-
guishable from the speecies of the latter with which it is assoeiated.

Occurrence—MagoTHY FormarioN. Grove Point Cecil County

Collection.—U. S. National Museum.

Ficus crassipes (Heer) IHeer
Plate LVIII, Fig. 5; Plate LIX, Figs. 2, 3

Proteoides crassipes Heer, 1874, Fl. Foss. Arct,, Bd. iii, Ab. ii, p. 110, pl.
xxxi, figs. 6-8a.

Ficus crassipes Heer, 1882, F1. Foss. Arct., Bd. vi, Ab. ii, p. 70, pl. xvii,
fig. 9a; pl. xxiv, figs. 1, 2.

Ficus crassipes Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 79,
pl. xiii, fig. 3.
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Ficus crassipes Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 172.

Ficus daphnogenoides Berry, 1907, Johns Hopkins Univ. Circ.,, n. s. No. 7,
p. 81.

Ficus crassipes Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, pp. 37,
110, pl. x, fig. 4; pl. xii, figs. 8-10.

Description—Leaves entire, narrowly lanceolate in outline, about
equally tapering to the acuminate apex and base. Length 12 cm. to 20 cm.
Greatest width, which is in the middle part of the leaf, 1.8 em. to 2.5 cm.
Texture coriaceous. Midrib stout, often extraordinarily so. Secondaries
thin, open, ascending, camptodrome.

This species was described originally from the Atane beds of Western
Greenland, the first rather fragmentary specimens collected suggested a
relationship with the genus Proteoides. Subsequently the original
describer referred it to Ficus, where it undoubtedly belongs. Lesquereux
has recorded it from the Dakota group and it is common in the Magothy
formation of the northern Atlantic Coastal Plain and in the Black Creek
formation of North Carolina. It persists into the Eutaw formation of
Georgia and is especially common in the Middendorf beds of South Caro-
lina. It is not especially common in the Tuscaloosa formation, and is a
species which is especially characteristic of the post-Raritan and pre-
Montana horizons of eastern North America.

The leaf substance is partially preserved in part of the Alabama mate-
rial and shows in microscopic preparations the spiral tracheids of the leaf
veins and numerous lactiferous cells. Both lower and upper epidermal
layers are well preserved. They are thin and highly cuticularized, the
epidermis consisting of very small, nearly equilateral, quadrangular, thick-
walled cells. The stomata are few and scattered and are confined to the
lower surface. They consist of two rather thin, sausage-shaped guard
cells set on edge (i. e., much higher than wide), the length equal to two
epidermal cells.

Occurrence.—MacoTHY ForMmATION. Deep Cut, Delawarc; Grove
Point, Cecil County ; Little Round Bay, Anne Arundel County, Maryland.

Collection—Maryland Geological Survey.
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Frcus KrAvUsIaNA Heer
Plate L1X, Fig. 1

Ficus krausiana Heer, 1869, Neue Denks, Schw. Ges., Bd. xxiii, p. 15, pl. v,
figs. 3-6.

Ficus krausiana Fric, 1878, Archiv. Naturw. Landes, E6hm., Bd. iv, No.
1, pp. 18, 94.

Ficus beckwithii Lesquereux, 1883, Cret. and Tert. Fl, p. 46, pl. xvi, figs.
5; pl. xvii, figs. 3, 4.

? Ficus suspecta Velenovsky, 1885, Fl. Bohm, Kreidef., Theil iv, p. 10, pl
v, figs. 6, 9.

Ficus atavinag Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xi, p. 103, pl. iv,
figs. 4, 6 (non Heer).

Ficus krausiana Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 81,
pl. i, fig. 5.

Ficus krausiana Hollick, 1895, Bull. Geo. Soc. Amer., vol. vii, p. 13.

Ficus krausiana Hollick, 1898, Ann. N. Y. Acad. Sci., vol. xi, p. 59, pl. iii,
fig. 1.

Ficus Lkrausiana Fri¢ and Bayer, 1901, Archiv. Naturw. Landes Béhm., Bd.
xi, No. 2, p. 117.

Ficus krausiana Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 68, pl. ix,
fig. 9; pl. x, figs. 1-3.

Ficus krausiana Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 172.

Ficus krausiana Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, pp.
38, 110, pl. xi, figs, 4-7; pl. xix, fig. 4.

Description.—Leaves of large size, ovate-lanceolate in outline, broadest
at or below the middle. Apex and base acutely pointed, the apex often
extended and attenuated. Petiole and midrib stout. Secondaries regu-
lar, open, thin, ascending, camptodrome, branching from the midrib at
angles of 45° or more. Length about 17 em. Greatest width about 4 cm.

This well known Upper Cretaceous species was described originally
from the Cenomanian of Moravia, and it has been subsequently recorded
from both the Cenomanian and Turonian of Bohemia. It occurs at a
large number of American localitics. In the West it occurs in the
Dakota sandstone, while in the East it is common from Marthas Vineyard
to Alabama, and is present between these limits in Maryland, North
Carolina, South Carolina, and Georgia. These occurrences are all in beds
of Magothy age or younger. In both North and South Carolina Ficus
fruits are associated with this species, but whether they are to be referred
to it or to some of the other rather numerous species of Ficus which
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occur at the same localities cannot be determined. The present species

is one of the commonest post-Raritan and pre-Montana fossils in the

Coastal Plain, and it is especially abundant in the Middendorf forma-

tion of South Carolina. In Alabama it is not uncommon in the Tusca-

loosa formation and it persists into the basal Eutaw beds in Hale County.
Occurrence.~—~MaGorrHY ForMATION. Grove Point, Cecil County.
Collection—Maryland Geological Survey.

Order PLATANALES

Family PLATANACEAE
Genus PLATANUS Linné
[Sp. PL, 1753, p. 999]

PraTanus HEERII Lesquereux
Plates LXV, LXVI, LXVII

Platanus heerii Lesquereux, 1872, Ann. Rept. U. S. Geol. Survey, Terr.
(Hayden) for 1871, p. 303 (non Ward).

Sassafras recurvatus Lesquereux, 1873, Ann. Rept. U. S. Geol. Survey,
Terr. (Hayden) for 1872, p. 424 (non Heer 1882).

Platanus heerti Lesquereux, 1874, Cret. F1, p. 70, pl. viii, fiz. 4; pl. ix,
figs. 1, 2.

Platanus recurvata Lesquereux, 1874, Cret. FL, p. 71, pl. x, figs. 4, 5 (non
fig. 3).

7 Platanus heerii Lesquereux, 1878, Rept. on Clays in New Jersey, p. 29.

Platanus heerii Heer, 1882, Fl. Foss. Arct., Bd. vi, Ab. ii, p. 72, pl. vii, figs.
1, 2; pl. viii, figs. 1, 2a; pl. ix, figs. 1-4.

! Platanus heerii Lesquereux, 1883, Cret. and Tert. FI, p. 44, pl. iii, fig. 1;

pl. vii, fig. 5.

Sassafras (Araliopsis) recurvatum Lesquereux, 1883, Cret. and Tert. FI, p.
57 (pars).

Sassafras cretacewm recurvatum Berry, 1902, Bot. Gazette, vol. xxxiv, p.
438.

Pilatanus heerii Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 23.

Platanus heerii Berry, 1911, Ibidem, vol. xxxviii, p. 411.

Description.—Leaves broadly rhomboidal in outline, more or less trilo-
bate. Lobes, when developed, short and obtuse. Base decurrent. Petiole
long and stout. Margin sublobate, undulate or irregularly dentate.
Texture coriaceous. Primaries three, stout, diverging at acute angles.
The lateral primaries are as stout as the midrib from which they branch
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in an opposite or subopposite position, either from the extreme base or a
eonsiderable distance above the base. In the latter ease there is often a
prominent seeondary given off from the midrib on either side below the
primaries. The primaries may give off a few rather long, straight, cras-
pedodrome secondaries to the rather full lateral margin, or they may send
off a stout lateral branch at varying distanees above the base. Seeondaries
from the midrib few in number, stout, irregularly spaeed, eraspedodrome.
Tertiaries transverse, platanoid.

This species was deseribed from the Dakota sandstone of Kansas by
Professor Lesquereux in 1872, who subsequently in his Cretaceous Flora
eonfused it with Platanus or Sassafras recurvatum. The latter, if it
really designates a species, must be restricted to the form figured by Les-
quercux on pl. x, fig. 3 of the Cretaceous Flora, which is decidedly differ-
ent from his other figures on that plate. The latter are leaves of Platanus
heerii, while the former must be referred to Sassafras cretaceum or mira-
bile. Not only is it distinctly trilobate but the margin is entire and the
venation camptodrome, while in the lcaves of Platanus heerii on the same
plate the form and margin are different and the venation is eraspedo-
drome. Professor Heer corrcctly identified Platanus heerit from the
Atane beds of Greenland, and the forms which he figured from these beds
as Sassafras recurvatum are distinct from Platanus heerii and resemble
Lesquereux’s fig. 3 mentioned above. The writer some years ago (1902,
loc. cit.) in discussing Sassafras recurvatum pointed out the eomposite
nature of this form and suggested that those forms which are here
referred to Platanus leerii were refcrable to Platanus, while the other
type was eomparable with Sassafras cretaceum or mirabile.

Professor Ward in 1887 * after sending figures of some leaves which he
had colleeted at Blaeck Buttes, Wyoming (a probably basal Loecene
locality) to Lesquereux, who insisted that they were not Platanus heerit,
persisted in identifying them as this species, although they are obviously
not closely related to it.

* Ward, Bull. U. S. Geol. Survey, No. 37, 1887, p. 34, pl. xv, figs. 3, 4.
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Platanus heerii was identified by Lesquereux from the New Jersey
Raritan in collections made from Pettit’s pits, South River, but as the
material was poor and the species has not since been detected in the New
Jersey Raritan this occurrence is usually ignored, although the abundance
of this species in the Raritan of Maryland renders its presence in New
Jersey probable. Fragments of this species in the Maryland Raritan are
very common, but they are usually in a bad state of preservation. The
species extends northward to the west coast of Greenland and it shows
considerable resemblance to Credneria rhomboidea described by Vele-
novsky from the Cenomanian of Bohemia,' and subsequently transferred
by him to Platanus.

Occurrence—RARITAN ForMATION. Drum Point Railroad near head
of Severn River, Anne Arundel County, Maryland; East Washington
Heights, District of Columbia.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus ASPIDIOPHYLLUM Lesquereux
[Ann. Rept. U. S. Geol. Survey Terr. (Hayden) for 1874, p. 361, 1876]

ASPIDIOPHYLLUM TRILOBATUM Lesquereux
Plate LX, Figs. 1, 2; Plate LXI, Figs. 1, 2

Aspidiophyllum trilobatum Lesquereux, 1876, Ann. Rept. U. S. Geol. Sur-
vey, Terr. (Hayden) for 1874, p. 361, pl. ii, figs. 1, 2.

Aspidiophyllum trilobatum Lesquereux, 1883, Cret. and Tert. Fl, p. 87, pl.
xii, fig. 1; pl. xiii, figs. 1-5; pl. xiv, fig. 1.

Aspidiophyllum trilobatum Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 212,

Aspidiophyllum trilobatum Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii,
p. 410,

Description.—Medium to large sized leaves, thomboidal in general out-
line, obtusely trilobate. Length 10 cm. to 25 cm. Maximum width,
which is across the lobes in the basal half of the leaf, 10 em. to 30 cm.
Base truncate or broadly cuneate, markedly peltate. Lobes broad and
rounded. Sinuses open and rounded, extending less than half-way to the

! Velenovsky, Fl. Bohm. Kreidef., Theil i, 1882, p. 11, pl. iii, figs. 2, 3; pl. iv,
fig. 1.
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base. DPetiole and midrib very stout. Lateral primaries stout but some-
what less so than the midrib, opposite, curved, diverging from the midrib
at an angle of about 45°, or more rather than less, inscrted some distance
(about 1 em.) above the peltate base. Secondaries numerous, rather
strong, approximately parallel, diverging from the primaries at angles of
about 45° or more, camptodrome. Tertiarics well marked, transverse, of
a style common to Ficus, Platanus, Sassafras, etc. Margin entire, some-
what undulate or sublobate in some specimens. Texture coriaceous. The
basal peltate shield varics from broadly rounded to suborbicular and in
some speeimens it is sublobate with a craspedodrome downwardly directed
secondary running to the tip of cach lobule. Where it is simply rounded
the secondaries are all camptodrome.

This species was described by Professor Lesquereux in 1874 and was
based upon material from the Dakota sandstone of Kansas, to which
horizon the genus has been hitherto confined. This species is, however,
not uncommon in the Raritan deposits of Maryland where it is associated
with representatives of the genus Protophyllum, another peculiar Dakota
sandstone series of forms. The material is unfortunately rather poorly
preserved, having been much macerated before fossilization, but it is com-
plete enough, as is shown by the specimens figured, for certainly in
identification.

The genus Aspidiophyllum, in which threc species have been described
has never had its botanical affinity satisfactorily determined, although
it is probably related to Protophyllum. Professor Lesquereux fancied
that it was related to his Dakota species of Sassafras (Araliopsis),
and he also pointed out its resemblance to some of the European forms
referred to Zenker’s genus Credneria. Professor Ward was disposed to
regard it as related to Platanus, and certainly the species Aspidiophyllum
dentatum Lesquereux is very close to those species of Platanus, which, like
Platanus basilobata Ward or Platanus appendiculata Lesquereux, have a
peltate basilar shield, a condition exhibited as an atavistic character in
occasional leaves of the modern Platanus occidentalis Linné, Schenk
was disposed to consider Aspidiophyllum as a member of the family

54
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Urticacee. 1t must be eonfessed, however, that the data are still lacking
from whieh to settle the question.

Occurrence.—RARITAN FormaTioN. Shannon Hill, Ceeil County;
Forked Creek, Severn River, Anne Arundel County, Maryland; East
Washington Heights, Distriet of Columbia.

Collections.—Maryland Geologieal Survey, U. S. National Museum.

Genus PROTOPHYLLUM Lesquereux
[Cret. F1., 1874, p. 100]

PROTOPHYLLUM STERNBERGII Lesquereux
Plate LXTI, Figs. 1-3; Plate LXIII, Figs. 1, 2 ; Plate LX1V, Fig. 3

Pterospermites sternbergii Lesquereux, 1873, Ann. Rept. U. S. Geol. Survey,
Terr. (Hayden), for 1872, p. 425.

Protophyllum sternbergii Lesquereux, 1874, Cret. Fl, p. 101, pl. xvi; pl
xviii, fig. 2.

Protophyllum sternbergii Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 189, pl. xlii, fig. 1.

Protophyllum sternbergii Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii,
p. 411. '

Description.—Leaves of large size, ranging from 13 em. to 25 em. in
length by from 10 em. to 20 cm. in maximum width, which is at a point
below the middle ; broadly oval in outline, with an obtusely pointed apex
and a cordate or slightly subpeltate base. Margins entire, somewhat
undulate. Midrib stout. Secondaries stout, about ten or cleven sub-
opposite to alternate pairs, the lower pairs branching from the midrib at a
wide angle which becomes acute in the upper pairs. The sceondaries are
all craspedodrome and send off one or two strong craspedodrome branches.
Tertiaries fine, transverse. Texture coriaceous.

This speeies, which has not hitherto been found outside of the Dakota
sandstone, from which horizon it was described as a species of Ptero-
spermites by Professor Lesquereux as early as 1872, is not uncommon in
the Raritan deposits of Maryland. The specimens, partly because of the
large size of the leaves, are rather fragmentary, some of the more complete
fragments being figured. There can be no question of their identity with
the western forms of Protophyllum, although the true systematic position
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of the genus remains unsettled. There is considerable resemblance to
Lesquereux’s genus Aspidiophyllum and also to the European forms
referred to Zenker’s genus Credneria, both of which are genera of unde-
termined botanical affinity. Lesquereux referred a number of Dakota
group species to this genus, which may possibly be regarded as a synthetic
type.

Occurrence—RaRITAN FormartroN. Shannon Hill and Bull Moun-
tain, Cecil County, Maryland; East Washington Heights, District of
Columbia.

Collections.—Maryland Geological Survey, U. S. National Museum,
N. Y. Botanical Garden.

ProToPHYLLUM MULTINERVE Lesquereux
Plate LXIII, Fig. 3; Plate LXIV, Figs. 1, 2

Pterospermites multinervis Lesquereux, 1872, Ann. Rept. U. S. Geol. Sur-
vey, Terr. (Hayden) for 1871, p. 302.

Protophyllum multinerve Lesquereux, 1874, Cret. F1,, p. 105, pl. xviii, fig. 1.

Protophyllum multinerve Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 191, pl. xliii, fig. 2; pl. Ixv, fig. 1.

Protophyllum multinerve Berry, 1911, Bull, Torrey Bot. Club, vol. xxxviii,
p. 411, :

Description.—Leaf of medium size, averaging considerably smaller
than the preceding species and more nearly orbicular in outline, 9 cm. to
15 ent. in length by 9 cm. to 13 em. in maximum width, which is about

midway between the apex and the base. Apex rounded or obtusely pointed.

Base rounded truncate, subpeltate. Margin entirc or regularly undulate,
usually constricted at the end of each secondary and branch of a sccon-
dary, with usually two slight, rounded undulations between adjacent con-
strictions. Midrib stout, becoming thin above. Secondaries relatively
thin, numerous, craspedodrome, sending off from one to three craspedo-
drome branches. Tertiaries very numerous, thin, mostly transverse.
Texture coriaceous.

This species has hitherto been known only from the Dakota sandstone
of southern Kansas, from which area it was described by Professor Les-
quereux in 1871, Tt is rather common in the Raritan clays at Cedar Point,
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but the remains are very fragmentary, some of the larger fragments being

those figured. They clearly represent a species of Profophyllum distinet

from the preceding species and are identical with Protophyllum multi-

nerve in their observed characters, especially in the peculiar margin.
Occurrence.—RARITAN Formarion. Cedar Point, Baltimore County,

Maryland ; East Washington Heights, District of Columbia.
Collection.—Maryland Geological Survcy.

order POLYGONALES

Family POLYGONACEAE
Genus COCCOLOBITES n. gen.
COCCOLOBITES CRETACEUS D. sp.

Plate LXVIII, Fig. 1

Description.—Leaves of large size, elliptical in general outline, with a
broadly rounded, slightly emarginate tip, and a broadly cuncate base.
Length about 9 cm. Maximum width, near the middle of the leaf, about
6 cm. Margins entire, more or less prominently undulate, inequilateral,
occasionally approaching sublobate in the prominence of some of the undu-
lations. Petiole short and stout, or wanting. Midrib stout. Secondaries
stout, about seven camptodrome pairs. Tertiarics prominent, forming
open polygonal meshes.

This species is obviously new, although it resembles somewhat the
Raritan leaf described by Newberry * as Phyllites undulatus, which differs
principally in its finer venation.

The resemblance to the leaves of the Eoccne and existing species of
Coccolobis has suggested the proposal of a new genus allied to and
possibly ancestral to the latter. Coccolobis has about one hundred and
twenty species in the existing flora, many of which are coastal forms, and
all confined to the American tropics.

Occurrence~MacoTHY ForMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

* Newberry, Mon. U. S. Geol. Survey, vol. xxvi, p. 131, pl. xxiv, fig. 10, 1896.
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Order RANALES

Family MAGNOLIACEAE
Genus MAGNOLIA Linné
[Sp. Pl,, 1753, p. 535]
MAGNOLIA HOLLICKI Berry
Plate LXIX, Fig. 3

Dicotyledonous leaf impression Hitchcock, 1841, Geol. Mass., vol. ii, p. 430,
pl. xix, fig. 1.

Magnolie auriculata Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi, p. 61, pl.
clxxix, figs. 6, 7 (non Lamarck, 1783).

Magnolia auriculate Smith, 1894, Geol. Coastal Plain Ala., p. 348.

Magnolia auriculata Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p.
75, pl. lviii, figs. 1-9, 11 (non fig. 10).

Magnolia auriculata Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 174.

Magnolia auriculate Hollick, 1907, Mon. U. 8. Geol. Survey, vol. 1, p. 67, pl.
xix, fig. 6; pl. xx, figs. 5, 8.

Magnolia hollicki Berry, 1909, Bull. Torrey Bot. Club, vol. xxxvi, p. 253.

Magnolia hollicki Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 136,
pl. xv, fig. 3.

Description.—Xeaves orbicular-ovate in outline, 4 ecm. to 10 cm. in
length by 2 cm. to 5.5 cm. in width, petiolate. Apex acute, slightly
extended in one or two specimens. Base usnally pronounced auriculate.
Petiole and midrib stout. Secondaries few, six or seven pairs, subopposite,
camptodrome. Texture smooth and subcoriaceous.

This fine species is abundant and well preserved at Woodbridge in the
New Jersey Raritan and in the Magothy formation of Maryland and
Marthas Vineyard. Professor Newberry was somewhat uncertain as to its
relationship with Magnolic and compared it with Aristolochia, Polygo-
num, and Toxylon. The latter is the only genus which is at all sug-
gestive, and it furnishes no instances of auriculate bases, while this char-
acter of the base prevails in more than one modern species of Magnolia.
The outline, the consistency, and the venation are all in accord in point-
ing to Magnolia as the proper generic reference. This is one of those

forms mentioned from Marthas Vineyard by Professor Hitchcock in his
Geology of Massachusetts, published in 1841.
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It is sparsely represented in the Tuscaloosa formation of Alabama,
and has been confused with Magnolia speciosa by both Newberry and
Ward. ’

Occurrence—Macorsy ForMaTioN. Grove Point, Cecil County.

Collection.—Maryland Geological Survey. :

MaceNoLIs LACOEANA Lesquereux
Plate LXX, Figs. 1, 2

Magnolia lacoeana Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
201, pl. Ix, fig. 1.

Magnolia lacoeana Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 73,
pl lv, figs. 1, 2.

Magnolia lacoeana Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 65, pl.
xvii, fig. 2.

Magnolia lacoeana Berry, 1910, Bull. Torrey, Bot. Club, vol. xxxvii, p. 23.

Magnolia lacoeana Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 134,
pl. xvi, fig. 2.

Description.—Lcaves broadly oval to almost orbicular in outline, obtuse
or abruptly pointed above and rounded to a somewhat cuneate base below,
10 cm. to 12 cm. in length by 8.5 cm. to 9.5 cm. in maximum width.
Midrib stout, somewhat flexuous. Secondaries numerous, camptodrome
medianly stout, ten to twelve pairs ; they branch from the midrib at acute
angles, immediately curving outward, forming festoons near the margin,
which is somewhat undulate in one specimen which Professor Newberry
referred to this species.

This species differs from its contemporaries, especially in its nearly
round outline; Professor Lesquereux finds a resemblance to Magnolia
inglefieldi Heer from Greenland, and it also suggests some of the Arctic
forms which have been referred to Magnolia capellinii Hecr.

While this species is reported from such widely separated points as
Marthas Vineyard and Kansas, it is nowhere abundant and is usually
poorly preserved, suggesting that the leaves were rcadily macerated. In
Alabama it appears to be confined to the lower Tuscaloosa.

Occurrence—MaGoTHY FormarioN. Grove Point, Cecil County.

Collection.—U. S. National Museum.
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MaexorIa LongIpEs Hollick
Plate LXIX, Fig. 2

Magnolia longipes Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi, p. 60, pl.
clxxviii, fig. 3.

Magnolia alternans Ward, 1894 in Smith, Geol. Coastal Plain Ala., p. 348
(non Heer).

Magnolia longipes Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 76,
pl. liv, figs. 1 3. :

Magnolia longipes ? Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 64, pl.
xxi, figs. b, 6.

Magnolia longipes Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 23.

Magnolia longipes Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 135,
pl. xiv, fig. 1.

Description.—Leaves oblong-ovate in outline, apparently about 18 cm.
in length by 6 cm. or 7 cm. in maximum width, which was below the
middle. Apex obtusely rounded. Base usually cuneate. Midrib and
petiole very stout, the latter unusually long, reaching 12 c¢m. or 13 cm.
in some specimens. Secondaries camptodrome, relatively thin and remote,
ten to twelve pairs, branching from the midrib at angles of about 45°
and soon curving upward to join a branch from the secondary next ahove.
This forms a series of large arches which approximately parallel the mar-
gin, and constitutes one of the distinctive characters of this species,
others being the long petiolc and the oblong, almost straight-sided, shape.

This is a very striking Magnolia and is frequent in the middle Raritan
at Woodbridge, New Jersey. Fragmentary specimens which have been
correlated with these remains are reported from Long Island. It is
apparently quite different in appearance from-any of the other Cretaceous
species of Magnolia, although it suggests somewhat a gigantic form of
Magnolia woodbridgensis. It is found in the Magothy formation of
Maryland and the Tuscaloosa formation of Alabama. In the absence of
complete specimens, only the basal part being usually preserved, it is
quite possible that the present specimens are not distinct from some of
the associated Magnolias.

Occurrence.—MacoTHY ForMATION. Grove Point, Cecil County.
Collection.—U. S. National Museum.
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MAGNOLIA 0BTUSATA Heer
Plate LXVIII, Figs. 2-4

Magnolia capellinii Heer, 1874, Fl. Foss. Arct., Bd. iii, Ab. ii, pl. xxxiii,
fig. 4.

Magnolia obtusata Heer, 1882, F1. Foss. Arct., Bd. vi, Ab. ii, p. 90, pl. xv,
fig. 12, pl. xxi, fig. 3.

Magnolia obtusata Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
201, pl. 1x, figs. 5, 6.

Magnolia obtusate Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 76, pl
x1vii, fig. 4.

Magnolia obtusata Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 23.

Description.—Leaves of variable size, oblong-ovate or obovate in out-
line, entire, with a broadly rounded apex and a narrowed cuneate base,
ranging from 7 cm. to 14 cm. in length, and 2.4 em. to ¥ em. in greatest
width, which is above the middle. Petiole and midrib stout. Secondaries
few in number ascending, curved, camptodrome. Texture coriaceous.

This species was described from the Atane beds of Greenland by Heer,

and was based upon rather fragmentary material. Subscquently Lesque-
reux recorded some fine specimens from the Dakota group of Kansas.
It is present in the Magothy formation from New Jersey to Maryland,
and in beds of homotaxial age in South Carolina. In western Alabama
1t appears to be confined to the lower Tuscaloosa of Fayette County.
Occurrence.—MagoTHY FORMATION. Grove Point, Cecil County.
Collections.—Maryland Geological Survey, U. S. National Museum.

MAGNOLIA BOULAYANA Lesquereux
Plate LXIX, Fig. 1

Magnolia boulayana Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
202, plL. Ix, fig. 2.

Magnolia glaucoides Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi, p. 60.
pl. clxxv, figs. 1, 7.

Magnolia. glaucoides Smith, 1894, Geol. Coastal Plain in Alabama, p. 348.

Magnolia glaucoides Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p.
74, pl. lvii, figs. 1-4.

Magnolia boulayane Knowlton, 1901, Twenty-first Ann. Rept. U. S. Geol.
Survey, pt. vii, p. 318.

Magnolia glaucoides Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, fig. 6,
p. 67, pl. xix, fig. 6; pl. xx, fig. 6.
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Magnolia boulayana Berry, 1909, Bull. Torrey Bot. Club, vol. xxxvi, p. 254.

Magnolia boulayane Berry, 1910, Ibidem, vol. xxxvii, p. 23.

Magnolia boulayana Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, p.

112, pl. xx, fig. 5.

Description.—Leaves narrowly elliptical in outline, unusually uniform
in size and shape, 8.5 cm. to 13 cm. in length and 3.5 cm. to 4.5 ¢m. in
maximum width. Apex usually bluntly rounded, sometimes acute. Base
matching the apex. Petiole mediumly stout, 3 em. to 4 cm. in length.
Midrib mediumly stout. Secondaries slender, often obsolete, about eleven
pairs, equidistant, parallel, camptodrome, branching from the midrib at
an angle of about 40°. Tertiaries, when seen, transverse. Texture cori-
aceous.

This species was described originally from the Dakota group of Kansas
by Professor Lesquereux. Professor Newberry described the Raritan
remains which are abundant at the Woodbridge locality as a new species,
and it has been kept distinct by Hollick, who recognized, however, its
practical identity with the Dakota group plant. There can be no ques-
tion that they belong to the same species, and it seems: probable that
Magnolia van ingeni described by Hollick * should also be referred to the
same species.

In addition to the localities already mentioned this species is found
on Marthas Vineyard and Long Island, in the Butaw formation of
western Georgia, and in the Woodbine formation of the western Gulf
region (Texas). Characteristic specimens of this species are present in
the lower Tuscaloosa beds of Alabama. -

Occurrence—MacotHY FormaTION. Grove Point, Cecil County;
Round Bay, Anne Arundel County.

Collection.—Maryland Geological Survey.

MAGNOLIA TENUIFOLIA Lesquereux
Plate LXX, Fig. 2

Magnolia tenuifolia Lesquereux, 1868, Amer. Jour. Sci., vol. xlvi, p. 100.

Magnolia tenuifolia Lesquereux, 1874, Cret. Flora, p. 92, pl. xxi, fig. 1.

Magnolia tenuifolia Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
198, pl. xxiv, fig. 1.

‘ Hollick, Bull. Torrey Bot. Club, vol. xxi, 1894, p. 61, pl. clxxv, fig. 6.
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Magnolia tenuifolia Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 77, pl.
xlvii, fig. 10.

Magnolia tenuifolia Berry, 1904, Torrey Bot. Club, vol. xxxi, p. 76, pl. i,
fig.. 7. 2

Magnolia tenuifolia Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii, p. 413,
pl. 1xxiii, fig. 2.

Magmnolia tenuifolia Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 174.

Magnolia tenuifolia Hollick, 1907, Mon. U. S. Geol. Survey, vol. i, p. 64, pl.
xvii, fig. 1; pl. xviii, figs. 4, 5.

Description.—* Leaves large, oblong, entire, narrowed upward to a
blunt point, downward to a thick petiole; median nerve thick; secon-

daries open, parallel, alternate, inequidistant, forking at a distance from

the borders, camptodrome; the lower gradually shorter, at right angles to
the median nerve and like fertiaries, curving backward.”—Lesquerecux,
1892.

This species is widely distributed in the Dakota sandstone of the West.
Along the Atlantic border it is represented in post-Raritan deposits by
fragmentary and not positively identified material from Marthas Vine-
yard, through Long Island, New Jersey, and Delaware to the Maryland
border.

Occurrence.—MAaGoTHY ForMATION. Deep Cut, Delaware.

Collection.—Maryland Geological Survey.

MAGNOLIA CAPELLINII Heer
Plate LXIX, Fig. 4

Magnolia capellinii Heer, 1863, Phyll. Crét. d. Nebr., p. 21, pl. iii, figs. 5, 6.

Magnolia capellinii Heer, 1874, F1. Foss. Arct., Bd. iii, Ab. ii, p. 115, pl.
xxxiii, figs. 1-4.

Magnolia capellinii Heer, 1882, Ibidem, Bd. vi, Ab. ii, p. 90, pl. xxiv, figs.
3-5; pl. xxv, figs. 1-3; pl. xlv, fig. 1.

Magnolia capellinii Velenovsky, 1883, Fl. Bohm. Kreidef., Theil ii, p. 20, pl.
vii, figs. 8, 9.

Magnolia capellinii Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
203, pl. Ixvi, fig. 1. °

Magnolia capellinii Dawson, 1894, Trans. Roy. Soc. Canada, 1st ser., vol. xi,
sec. iv, p. 63, pl. xi, fig. 49; pl. xiii, fig. 49a. y

Magnolia capellinii Hollick, 1895, Trans. N. Y. Acad. Sci., vol. xii, p. 234,
pl. vi, fig. 6.

Magnolia capellinii Hollick, 1895, Bull. Geol. Soc. Amer., vol. vii, p. 13.
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Magnolia capellinii Fri¢ and Bayer, 1901, Archiv. Naturw. Landes. Béhm.,
Bd. xi, Nr. ii, p. 127.

Magnolia capellinii Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii, p. 413,
pl. Ixxviii, fig. 3.

Magnolia capellinii Berry, 1904, Bull. Torrey Club, vol. xxxi, p. 76, pl. iii,

fig. 3.

Magnolia capellinii Berry, 1906, Ann. Rept. State Geol. of New Jersey for
1905, p. 138.

Magnolia capellinii Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 63, pl.
xvii, figs. 3, 4.

Magnolia capellinii Berry, 1907, Bull. Torrey Bot. Club, vol. xxxiv, p. 195,
pl. xii, figs. 4, 5.

Magnolia capellinii Berry, 1911, Ibidem, vol. xxxviii, p. 406.

Magnolia capellinii Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, pp.
43, 112, pl. xx, fig. 6.

Description.—“ M. foliis coriaceis, late ovalibus, integerrimis, nervis
secundariis angulo acuto egredientibus, curvatis, camptodromis.”—Heer,
1866.

These leaves vary considerably in size, averaging about 13 cm. in
length by 7 cm. in width. Outline broadly ovate, the base and apex
usually about equally pointed, although occasional specimens have a some-
what obtuse apex. The texture is coriaceous or subcoriaceous. Midrib
and petiole stout. Secondaries usually seven or eight alternate or sub-
opposite pairs at regular intervals, approximately parallel, camptodrome.

This widespread species in some of its forms approaches quite close to
the less narrow and less apically extended forms of Magnolia speciosa
Heer. Ordinarily, however, the latter species may be readily distinguished
by its relatively narrower form with the produced apex and decurrent base.

Described originally from the Dakota sandstone by Heer, Magnolia‘r
Capellinii has been detected at a large number of localities of homotaxial
age, occurring in the Cretaceous of Greenland and of the Pacific Coast,
and in the Cenomanian of Bohemia. In the Atlantic Coastal Plain it char-
acterizes the Magothy formation and is present in the Black Creek beds of
North Carolina, the basal Eutaw of Georgia, and the Tuscaloosa formation
of Alabama. It was doubtfully recorded from the New Jersey Raritan by
Lesquereux in 1878, but it has never been detected in the abundant col-
lections of Raritan plants studied by Professor Newberry and the writer
and is not at present admitted to be a member of the Raritan flora.
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Occurrence—Macorry FormarioN. Grove Point, Cecil County;
Round Bay, Anne Arundel County.
Collection—Maryland Geological Survey.

Genus ILLICIUM Linné
[Syst., ed. x, 1759, p. 1050]

JLLICIUM DELETOIDES n. sp.
Plate LXX, Fig. 6

Description.—Leaves of relatively small size, lanceolate in general out-
line, with an acuminate apex and a narrowly decurrent base. Length
about 9 em. Maximum width, in the middle part of the leaf, about
1.5 cm. to 2 em. Margins entire, but usually more or less undulate.
Texture coriaceous. Petiole not preserved. Midrib stout, prominent,
more or less flexuous. Secondaries about ten subopposite to alternate pairs,
diverging from the midrib at wide angles (about 65°), pursuing relatively
straight courses two-thirds of the distance to the margins, where they turn
upward to form wide ascending camptodrome arches.

This species may be compared with a variety of described species in
unrelated genera, as, for example, in the genera Nyssa, Daphne, Apocy-
num, Andromeda, and various Lauracee; but it is believed to have more
in common with Illicium, in which only two other Cretaceous species are
known. These are Illicium deletum Velenovsky* from the Cenomanian
of Bohemia and Illicium watercensis Berry * from the Middendorf beds of
South Carolina. The present species differs from the latter in its less
numerous and less ascending secondaries. It is very close to the Bohemian
species, which fact has suggested the specific name of this form. It isa
more slender leaf with fewer secondaries, and would, but for its wide geo-
graphical separation, probably be considered to be merely a variant of the
Bohemian type.

Occurrence—MacorHY ForMATION. Grove Point, Cecil County.

Collection.—U. S. National Museum.

1Velenovsky, Fl. Bohm. Kreideform., Theil ili, 1884, p. 4, pl. iii, fig. 5.
*Berry, E. W., Prof. Paper U. S. Geol. Survey, No. 84, p. 44, pl. xiv, fig. 8,
1914.
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Genus CARPITES Schimper
[Pal. Végét., tome iii, 1874, p. 421]

CARPITES LIRIOPHYLLI Lesquereux
Plate LXX, Figs. 4, 5

Carpites liriophylli Lesquereux, 1883, Cret. and Tert. F1., p. 77, pl. xi, fig. 5.

Carpites liriophylli Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 174.

Description.—A ligneous winged seed or carpel, ovate in general out-
line, flattened, curved somewhat toward the thickened proximal end
which also shows a vertieal scar of attachment about 8 mm. in length.
Surface somewhat striated, 2.5 em. to 3 ¢m. in length, 6 mm. to 7 num. in
maximum width midway between the ends; distal end more narrowed than
proximal, acuminate ; proximal end obtuse.

This species was described by Lesquereux from the Dakota group and
based on a single specimen found in association with the problematical
genus Liriophyllum. It reappears in the Magothy in more typieal form
and appears to be definitely related to the genus Liriodendron.

Occurrence.—Macoriry FormaTioN. Deep Cut, Delaware.

Collection.—Maryland Geological Survey.

Family NYMPHAEACEAE
enus NELUMBITES Berry
[Maryland Geol. Survey, Lower Cret., 1911, p. 462]

"The genus Nelumbites was proposed by the writer in 1911 for aneestral
forms related to the modern genus Nelumbo, with Menispermites vir-
giniensis Fontaine* from the Patapsco formation of Maryland and Vir-
ginia as the type. One additional Patapsco species, Nelumbites tenui-
nervis (Fontaine) Berry, was deseribed. Additional species include the
following Magothy form and probably the large-leafed Nelumbo kempii
Hollick * from the same formation in New Jersey and on Long Island and
Marthas Vineyard. Small-leafed forms also occur at higher horizons in
the Montana group and in the Laramie and Shoshone group of the West.

! Fontaine, Mon. U. 8. Geol. Survey, vol. xv, 1890, p. 321, pl. clxi, figs. 1, 2.
?Hollick, Mon. U. 8. Geol. Survey, vol. i, 1907, p. 61, pl. xiii, figs. 1-4; pl.
xiv, figs. 1, 2; pl. xv; pl. xvi, figs. 1-6.
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Still other and mostly larger species are referred to the allied genus
Nelumbium of Jussieu.

While the Patapsco species have the characteristic peltate leaves they
are not radially symmetrical as are the later species, but have the petiole
attached near to one margin giving them an appearance much like that of
a number of supposed speeies of Memspermites. The venation is, how-
ever, nearer that of Nelumbo and its allies, the seeondaries being promi-
nent on the lower surfaee, obsolete on the upper surface, and forking after
the manner of the Nympheacee. If these leaves were not floating it is
surprising that a petiole stout enough to hold the leaf ereet is not found
fossil, unless the leaf normally abseissed from the apex instead of the base
of the petiole. It is hoped that sooner or later speeimens will be found
showing whether or not the stomata were eonfined to the upper surface
and thus eonfirming or disproving the assumption here made that they
were aquatie in habit. The existing speeies of Nelumbo are two in num-
ber, both large aquatie perennials, one North American and the other
Asiatic and Australian. It has seemed better to establish a new genus
for the reeeption of these Cretaceous forms, which, while expressing their
proper affinities, does not unduly extend our conception of the modern
genus.

It is interesting to note in this eonneetion that Saporta® has reported
two speeies of Nelumbium from the supposed Albian of Portugal, but as
these are not fully defined and are also unfigured their relation to the
American species is unknown, '

)‘TELUMBITES‘ PRIMZEVA (Berry) Berry
Plate LXXV, Fig. 4

Nelumbo primwve Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 75, pl
xliii, fig. 1.
Nelumbo primava Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 23.
Description—Leaves of variable size, peltate, orbicular or broadly
elliptical in general outline. Diameter ranging from 3 cm. or 4 cm. to
about 10 em. Margins entire, texture subcoriaeeous. Primaries eight,

1 Saporta, Comptes Rendus, tome cxix, 1894, pp. 835-837.
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generally straight, prominent on the lower surface of the leaf, forking
dichotomously at variable distances from their origin, giving off thin,
transverse more or less curved secondaries.

The present species, which is probably a descendant of Nelumbites
virginiensis, was described originally from Cliffwood Bluff, New Jersey.
It is only known from imperfect materials, but is much smaller and more
delicate than Nelumbo kempit Hollick (op. cit.). It is much like Nelumbo
laramtensis Hollick," which has, however, twelve primaries. Other com-
parable species are Nelumbo intermedia Knowlton * with twelve or thirteen
weak primaries, and Nelumbo dawsoni Hollick * with eighteen primaries.

Occurrence—MaGoTHY ForMATION. Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.

order ROSALES

Family LEGUMINOSAE

Genus LUGUMINOSITES Bowerbank
[Foss. Fr. and Seeds London Clay, 1840, p. 124]

LEGUMINOSITES CORONILLOIDES Heer
Plate LXXVI, Fig. 4

Leguminosites coronilloides Heer, 1874, Fl. Foss, Arct, Bd. iii, Ab. ii, p.
119, pl. xxxiv, fig. 14.

Colutea eoronilloides Heer, 1882, F1. Foss. Arct., Bd. vi, Ab. ii, p. 100.

Leguminosites eoronilloides Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 149, pl. xiii, fig. 10.

Leguminosites frigidus Hollick, 1892, Trans. N. Y. Acad. Sci., vol. xii, p. 34,
pl. ii, figs. 11.

Leguminosites eoronilloides Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 97, pl. x1ii, fig. 48.

Leguminosites eoronilloides Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1,
p. 86, pl. xxxii, figs. 16, 17. '

Leguminosites eoronilloides Berry, 1911, Bull. Torrey Bot. Club, vol. xxxvii,
p. 24.

Leguminosites eoronilloides Berry, 1911, Bull. 3, Geol. Survey of New Jer-
sey, p. 153.

* Hollick, Bull. Torrey Bot. Club, vol. xxi, 1894, p. 307.

*Knowlton, Bull. U. S. Geol. Survey, No. 163, p. 53, pl. xiii, figs. 3-5, 1900.

* Based on Brasenia antiqua Dawson, Trans. Roy. Soc. Canada, vol. iii, sec.
iv, p. 15, tf., 1886.
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Description.— L. foliolis parvulis, ovalibus, breviter petiolatis, nervis
secundariis distantibus, curvatis, subtilissimis.”—Heer, 1874.

Leaflets small, oval and unsymmetrical in outline. Length ranging
from 1.5 cm. to 2.8 cm. Width ranging from 8.5 mm. to 12 mm. Mar-
gins entire. Petiolule short. Midrib stout. Secondaries thin, remote,
three to five pairs, alternate, camptodrome, often obsolete.

Leguminous leaflets from a number of widely removed localitics have
been referred to this species, and while all of these are very similar in
gencral characters their positive identity cannot be affirmed with any
great confidence. Described originally from the Atane beds of Green-
land, they have been detected by Lesquereux in the Dakota group, by
Newberry in the Raritan formation, by Hollick at Marthas Vineyard and
Staten Island, and by the writer from Maryland. They are very similax
to other species of Leguminosites, as, for example, Leguminosites frigidus
Heer * described from the Patoot beds.

Professor Heer in his last report (loc. cit.) refers this form to the old
world genus Colutea, but it does not scem wise to follow him in this ref-
erence with no more evidence than is available.

Occurrence.—MAGOTHY ForMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

LLEGUMINOSITES CANAVALIOIDES I, sp.
Plate LXXVI, Fig. 6

Description.—Leaves compound, probably trifoliate. Leaflets large,
elliptical in general outline, with a rounded apex and base. Length
about 7 cm. Maximum width, in the middle part of the leaflet, about
6 cm. Margins entire. Texture subcoriaceous. Petiolule wanting. Mid-
rib stout, becoming attenuated diatad. Secondaries numerous, thin,
camptodrome, about ten pairs, diverging from the midrib at angles of
about 55°. Tertiary areolation papilionaceous, mostly immerscd.

This species Tespresents a leguminous leaflet of unknown generic
affinity named from its resemblance to the leaflets of the existing species

1 Heer, Fl. Foss. Arct.,, Bd. vii, p. 44, pl. v, figs. 21, 22; pl. Ixv, fig. 13, 1883.
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Canavalia, which number about a dozen, of the tropics of both hemis-
pheres. In the Lower Eocenc of southcastern North America there is an
undoubted species of Canavalia very close to the existing Canavalia obtusi-
folia (Lamarck) D. C., a common West Indian strand plant.
Occurrence—~—MacoTHY ForMaTioN. Grove Point, Ceeil County.

Collection.—Maryland Geological Survey.

LEGUMINOSITES OMPHALOBIOIDES Lesquereux
Plate LXXVI, Fig. 5

Leguminosites omphalobioides Lesquereux, 1892, Mon. U. S. Geol. Survey,
vol. xvii, pl. xxxviii, fig. 4.

Leguminosites omphalobioides Newberry, 1896, Ibidem, vol. xxvi, p. 97, pl.
x1ii, fig. 39.

Leguminosites omphalobioides Berry, 1910, Bull. Torrey Bot. Club, vol.
xxxvii, p. 24.

Leguminosites omphalobioides Berry, 1911, Bull. 3, Geol. Survey of New
Jersey, p. 155.

Description.—Leaflets elliptical in outline, 3.2 em. to 4 cm. in length
by 1.5 cm. to 1.7 em. in greatest breadth, which is about half-way between
the apex and the base. Texture subcoriaceous. Apex rather broadly
rounded. Base slightly narrowed and decurrent to the point of attach-
ment. Lesquercux speaks of a short petiole, but this is lacking in his
type figure and in all the specimens examined by the writer. The midrib
_is not cspecially wide, but is quite prominent. The sccondaries are thin
and alternate : they number about six pairs, and braneh from the midrib
at angles of 50°, or somewhat less, curving upward close to the margins,
camptodrome.

This species was described originally from the Dakota group of Kansas,
and subsequently found in the Magothy formation of Maryland and the
Tuscaloosa formation of Alabama.

Occurrence.~—MacoTaY FormarioN. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

55
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Genus LIRIODENDROPSIS Newberry
[Mon. U. S. Geol. Survey, vol. xxvi, 1896, p. 82]
LIRIODENDROPSIS CONSTRICTA Ward

Liriodendropsis simpler Hollick, 1893, Trans. N. Y. Acad. Sci., vol. xii, p.
235, pl. vii, fig. 3.

Liriodendropsis simplexr constricta Ward, 1896, 16th Ann. Rept. U. 8. Geol.
Survey, pt. i, p. 540, pl. ci, fig. 8.

Liriodendropsis constricta Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1. p.
71, pl. xxij, fig. 7; pl. xxvi, figs. 6-15; pl. x1, fig. 15.

Description.—Leaves ovate in general outline with a rounded ultimately
cuneate base, constrieted abruptly on each side the apieal portion nar-
rowed and straight-sided with an emarginate apex. Tength ranging
from 4 cm. to 9 em. Maximum width, in the basal part, ranging from
2 em. to 4 em. Secondary and tertiary venation indistinguishable from
that of Liriodendropsis simplex or angustifolia of onc or the other of
whieh it is probably a variant and not a distinet species.

Forms answering to the foregoing diagnosis are recorded from Marthas
Vineyard, Massachusetts, and Glen Cove, Long Island, where they are
associated with large numbers of leaflets of Liriodendropsis simplex and
angustifolia. A single leaflet is likewise assoeiated with these two species
in Alabama which fact lends emphasis to its doubtful specific rank. The
Maryland material is rare and not positively determined.

Occurrence—MacoTHY ForMATION., Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

Genus COLUTEA Linné
[Sp. Pl, 1753, p. 723]

CoLUTEA 0BOoVATA Berry
Plate LXXVI, Figs. 1, 2

Colutea obovata Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 175, figs.
5, 6.

Description.—Leaves small, ovate in general outline, inequilateral, with
rounded margins and apical auricles separated by a deep and rounded
sinus. The Tuscaloosa leaf is somewhat smaller than the type and
measures 1.3 em. along the midrib, 1.6 cm. from apices to base, and 1.2 cm.
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in greatest width, which is the distal half of the lcaf. Base cuncate.
Midrib slightly curved. Secondaries four or five subopposite pairs which
arc thin, ascending and camptodrome. Tertiaries fine.

This small spccies was described by the writer from material collected
in the Magothy formation of Maryland and it is also found in the Tusca-
loosa formation of Alabama. It appears to be entirely distinct from the
other known Cretaceous species, of which there are several. It resembles
more or less some of the various leaves which have becn identificd as
Colutea primordialis Heer from Greenland, the Atlantic Coastal Plain,
and the Western Interior.

Occurrence.—Macorny ForMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

COLUTEA PRIMORDIALIS Heer
Plate LXXV, Fig. 3

COolutea primordialis Heer, 1882, Fl. Foss. Arct, Bd. vi, Ab. ii, p. 99, plL
xxvil, figs. 7-11; pl. xliii, figs. 7, 8.

Colutea primordialis Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvij,
p. 148, pl. xiii, figs. 8, 9.

Colutea primordialis Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi, p. 56,
pl. clxxiv, fig. 2.

Colutea primordialis Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p.
97, pl. xix, figs. 4, 5.

Colutea primordialis Holllck, 1907, Ibidem, vol. 1, p. 84, pl. xxxii, figs. 14, 15.

Colutea primordialis Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 24.

Colutea primordialis Berry, 1911, Ibidem, vol. xxxviii, p. 407.

Colutea primordialis Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p.
156, pl. xx, fig. 4.

Description.— C. foliolis membranaceis, breviter petiolatis, pollicari-
bus, ovalibus, integerrimis, basi attenuatis, apice profunde emarginatis,
nervis secundariis subtilissimis, camptodromis.”—Heer, 1882.

This species was described from the Atane beds of west Grecnland and
subsequently recorded from the Dakota sandstone of Kansas, the Raritan
formation of New Jersey, and the Magothy formation of Marthas Vine-
yard and Long Island. Typical forms are not uncommon in the upper
part of the Magothy formation at Grove Point.

Occurrence—~—MAcoTHY ForMaTION. Grove Point, Cecil County.
Collection.—Maryland Geological Survey.
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Genus BAUHINIA Linné
[Sp. PL, 1753, p. 374]

Bauninia yarYLANDIOA Berry

Plate LXXYV, Figs. 5-7

Bauhinia marylandica Berry, 1908, Torreya, vol. viii, p. 218, figs. 1-3.

Description.—Leaves small, about 3 cm. in greatest length by 2.5 em. in
greatest breadth, elliptical in general outline, bilobate; the apical sinus
narrow and pointed, reaching one-half to two-thirds of the distance to
the base; lobes narrow, ascending, somewhat falcate in outline, obtusely
pointed ; midrib straight, giving off one, two or three sharply ascending
pairs of opposite, camptodrome secondaries, thesc give off a series of
broadly rounded inequilateral tertiary arches which are dirccted upward
and outward ; the upper pair of secondaries the most prominent ; from the
juncture of the midrib and sinus a pair of much reduced sccondaries is
given off and these join the secondary next below in one or two broad
arches.

The present species was described in 1908 from the Magothy formation
at Grove Point, Maryland, where it is abundant. It is sparingly repre-
sented in the lewer part of the Tuscaloosa formation of western Alabama.

The form and venation of these leaves are exactly like several of the
existing species of Bauhinia, and are so well marked that there can be no
doubt of the existence of a species of Bauhinia growing along the middle
and south Atlantic coast during the deposition of the Upper Cretaceous,
a species whose descendants along with those of its congeners migrated
finally to their present tropical habitat, perhaps gradually with the oscil-
lation of climatic conditions, and perhaps not until the Pleistocene glaci-
ation to the northward forced them to make a comparatively sudden
retreat to the southward.

Occurrence.—MAGoTHY ForMATION., Grove Point, Cecil County,
Round Bay, Anne Arundel County.

Collection.—Maryland Geological Survey.
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Genus DALBERGIA Linné, f.
[Suppl., 1781, p. 52]
DALBERGIA SEVERNENSIS Berry
Plate LXXVI, Fig. 3
Dalbergia severensis Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p.
407, pl. xix, fig. 2.

Description.—Leaflets of rather small size, oblanceolate in general out-
line, with a markedly emarginate apex, gently curved sides and narrowly
pointed basc. Length about 5 em. Maximum width, in the middle part
of the leaf, about 1.5 ecm. Margins entire. Texture subcoriaceous.
Petiolule wanting. Midrib stout below, thin above. Secondaries thin,
five or six pairs, diverging from the midrib at angles of 45° or less, the
lower ascending, the upper curved, all eventually camptodrome.

This handsome form is clearly distinet from related forms and is
identical in its characters with the fossil leguminous leaflets usually
referred to the genus Dalbergia. The modern species number about four
score distributed throughout the Oriental and Occidental tropics, and
there is a strong generic similarity in their foliage. The fossil species of
Dalbergia are numerous, extending from the Upper Cretaceous through
the Tertiary.

Occurrence.—~Macory ForMaTioN. Little Round Bay, Anne Arundel
County.

Collcction.—Maryland Geological Survey.

order GERANIALES

Family EUPHORBIACEAE
Genus CROTONOPHYLLUM Velenovsky
[Kvétena ¢eského cenomanu, 1889, p. 20]
CROTONOPHYLLUM CRETACEUM Velenovsky
Plate LXXVI, Figs. 7, 8

COrotonophyllum eretaceum Velenovsky, 1889, Kvétena Ceského cenomanu,
p. 20, pl. v, figs. 4-11.

Crotonophyllum cretaceum Frié and Bayer, 1901, Archiv. Naturw. Landes.
Bohm., Bd. xi, Nr. ii, p. 137, tf. 101.
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Description.—Lcaves of variable size and form, in genecral ovate to
lanceolate in outline, with a sharply pointed apex and decurrent base.
Length ranging from 9 cm. to 15 cm. Maximum width, usually in the
middle part of the leaf, ranging from 2 cm. to 5 cm. Petiole stout.
Midrib stout and slightly flexuous, prominent. Secondaries numerous,
camptodrome, their angle of divergence and subsequent course dependent
on the shape of the individual leaves; in general they diverge at an acute
angle and are ascending. Texture coriaceous.

These leaves exhibit a wide range of variation, some forms being
entire and lanceolate, with the margins but slightly undulate. Usually
these undulations are pronounced, one or morc on either one or both sides
of the lamina becoming cmphasized to form a pronounced constriction.
These sinuses are sometimes rounded, more often they are sharply pointed
and extend about half-way to the midrib. These constrictions may be in
the apical, median or basal region. Usually they are above the middle
and divide the leaf into a lower ovate portion and an upper linear-
lanceolate portion.

This species, which is the type of the genus, was described by Velenovsky
(in Bohemian) in 1889 from the Cenomanian of Vyserovic, Bohemia, and
compared with existing species of Croton, some of which it greatly
resembles. It remained the only species until recently when the writer
described * the closely related Crotonophyllum pandureformis from the
Middendorf beds of South Carolina and the Tuscaloosa formation of
Alabama. A previously described form which while much smaller is
otherwise quite similar to the widest Maryland specimen is Cinnamomum
membranaceum (Lesquercux) Hollick.*

The genus is also represented in the Lower Eocene flora of the Mis-
sissippi embayment.

Occurrence.—MaGoTHY ForMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

* Berry, Prof. Paper U. S. Geol. Survey, No. 84, p. 48, pl. vii, figs. 5-10, 1914.
? Hollick, Mon. U. S. Geol. Survey, vol. 1, 1907, p. 75, pl. xxix, figs. 5, 6.
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order SAPINDALES

Family ILICACEAE
Genus ILEX Linné
[Sp. P1, 1753, p. 125]
ILEX SEVERNENSIS Berry
Plate LXXVII, Figs. 1, 2

Ilex severnensis Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 407, pl.
xix, figs. 1, la.

Description.—Leaves of small size, oblong in general outline, with a
cuspidate apex and a narrowly rounded base. I.ength about 2 em. Maxi-
mum width about 6.5 em. Texture eoriaceous. Margins entire below;
above, with a few irregularly spaced salient serrate teeth. Midrib rela-
tively stout. Secondary venation thin and more or less obsolete, consist-
ing of a vein which forms a marginal hem all around and numerous trans-
verse veins between it and the midrib. The latter are for the most part
nearly straight, diverging from the midrib at angles of about 90°, giving
the leaf a scalariform appearanec, as shown in the enlarged figure of this
form.

Occurrence—MAacorrYy FormaTion. Little Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.

Family CELASTRACEAE
Genus ELAEODENDRON Jacques, f.
[Nova Acta Helv,, vol. 1, 1787, p. 36]
E1LEODENDRON MARYLANDICUM Berry
Plate LXXVII, Figs. 3-6

Elaodendron marylandicum Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvij,
p. 24, pl. viii, fig. 1.

Description.—Leaf orbicular in general outline, 6.5 cm. to 8.5 cm. in
length by 4.7 em. to 6.2 cm. in greatest width, which is about midway
between the apex and the base. Apex evenly rounded, somewhat emargi-
nate in one specimen. Base cuncate, slightly decurrent. Margin entire
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below, furnished above with a few irregularly-spaced and very small spine-
like teeth. Petiole extremely stout, 3 em. long in one of the smaller
specimens. Midrib also stout, thinning rapidly toward the tip. Sceon-
daries five or six pairs, alternate, camptodrome, branching from the mid-
rib at an angle of about 50° to 55° and eurving slightly upward to join
lateral branches from the secondaries next above. From the outer side
of these suecessive arches short tertiaries run to the marginal teeth in
those parts of the leaf in which the teeth are developed.

This very handsome and well-marked specics is represented by a num-
ber of specimens from Grove Point. It finds its nearest relative in eertain
of the larger and more orbicular variants of the upper Raritan and
Magothy species Celastrophyllum newberryanum Hollick; in faet, it
would seem reasonable to suppose that the present species which has thus
far been found at the extreme top of the Magothy formation at Grove
Point may be descended from Celastrophyllum newberryanum, which
charaeterizes particularly the upper Raritan at South Amboy, New Jersey.
The writer was long undecided whether or not to refer the new species to
Celastrophyllum or Eleodendron, and it may also seem preferable eventu-
ally to transfer C. newberryanum to the latter genus, with which it shows
many characters in common. The present species may be compared with
Elwodendron dioicum Grisebaeh from the West Indies.

The genus Eleodendron has mainly a Tertiary history, although
Hollick has described a Magothy species recently from Gay Head,
Marthas Vineyard (Elwodendron strictum).

Occurrence.—MacoruY FormaTioN. Grove Point, Cecil County.

Collection.—U. S. National Museum.

Genus CELASTRUS Linné
[Sp. Pl, 1753, p. 196]

CELASTRUS ARCTICA Heer

Plate LXXVII, Fig. v

Celastrus arctica Heer, 1883, Fl. Foss. Arct., Bd. vii, p. 40, pl. Ixi, figs. 5d,
be.

Celastrus arctica Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 98.
pl. xiii, figs. 8-18.
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Celastrus arctica Hollick, 1898, Ann. N. Y. Acad. Sci., vol. xi, p. 60, pl. iv,
fig. 8.

Cclastrus arctica Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii, p. 408, pl.
Ixx, figs. 12, 13.

Cclastrus arctica Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 88, pl.

xxxiif, figs. 9-11.
Celastrus arctica Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 407.
Cclastrus arctica Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 172,
pl. xxv, figs. 1-5.

Description—“C. foliis parvulis, lineari-lanceolatis, apicc longe
attenuatis, basi angustatis, denticulatis, nervis secundariis angulo acuto
egredientibus.”—Heer, 1883.

Teaves clongated and narrow, linear-lanceolate in outline, with an
equally acuminate apex and base and a short stout petiole.' Length rang-
ing from 4 cm. to 13 em., width ranging from 0.5 cm. to 1.5 cm. Mid-
rib stout. Secondaries numerous, parallel, nearly straight, branching
from the midrib at acute angles which range from 12° to 37°, inosculating

near the margin, short branches from this marginal hem entering the

tecth. Margin regularly and somewhat remotely dentate with shallow
rounded sinuses between the teeth, the cuneate base entire-margined.

This species, which is exceedingly abundant in the upper Raritan beds
at South Amboy, but which has not becn found elsewhere in the New
Jersey Raritan, was described originally from the Patoot beds of Green-
land which are usually correlated with the Senonian of Europe. It is
abundant at the top of the Magothy formation in Maryland. The Green-
land material was limited and the specimens were small in size compared
with the usual Raritan forms. There is, however, no question of their
identity.

Professor Heer (op. cit.) compared this species with Celastrus ettings-
hauseni® of the Buropcan Tertiary which resembles a number of modern
species of Celastrus of the East Indian region.

The present species exhibits considcrable resemblance to the leaflets of
the palmately compound Dewalqueas of the Upper Cretaceous and Lower

1 A single specimen from Little Round Bay has a petiole 2 cm. in length.
?Heer, Fl. Tert. Helv,, Bd. iii, 1859, p. 68, pl. cxxi, figs. 46, 46b (non Vele-
novsky, 1882).
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Eoeene, but no evidence of a similar habit is indicated among the large
number of speeimens eolleeted by the writer.

This species is recorded by Hollick from Bloek Island and Long Island,
and is also present in the Kreischerville beds of Staten Island.

Occurrence.~MacoTHY ForMaTION. Little Round Bay, Anne Arundel
County.

Collection.—Maryland Geologieal Survey.

Genus CELASTROPHYLLUM Goeppert
[Tertidrfl. Java, 1854, p. 52]

CELASTROPHYLLUM CRENATUM Heer (7)

Celastrophyllum crenatum Heer, 1885, F1. Foss. Arct., Bd. vii, p. 41, pl. Ixij,
fig. 2.

Celastrophyllum crenatum Smith, 1894, Geol. Coastal Plain Ala., p. 348.

Celastrophyllum crengtum Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 99, pl. Ixviii, figs. 1-18.

Celastrophyllum crengtum Berry, 1907, Bull. Torrey Bot. Club, vol. xxxiv,
p. 197, pl. xiii, fig. 5.

Celastrophyllum crenatum Berry, 1911, Bull. 3, Geol. Survey of New Jer-
sey, p. 178, pl. xxii, fig. 9; pl. xxiii, fig. 2.

Celastrophyllum crenatum Berry, 1914, Prof. Paper U. S. Geol. Survey, No.
84, p. 50.

Description.—Leaves very variable in size, 2 cm. to 8 em. in length by
1 em. to 5 cm. in width, ovate or elliptical in outline, broadly rounded
above, narrowed and generally inequilateral below. Margins entire below,
coarsely toothed above, with somewhat variable, rounded, crenate or
crenate-dentate teeth. Occasional specimens are entire throughout and
some have a markedly inequilateral base. Midrib mediumly stout. Secon-
daries numerous, nine or ten pairs, subopposite, branching from the mid-
rib at angles somewhat in excess of 45°, slightly curved upward and
parallel, branching near the margin to form festoons from which branches
enter the marginal teeth.

This species was described originally by Professor Heer from the Patoot
beds of Greenland, and unfortunately only a single small leaf was figured.
The Raritan leaves, which are abundant, grade into much larger forms
which are also present in the Black Creek formation of North Carolina

and the Tuscaloosa formation of Alabama.
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The species is rare in South Carolina, fragmentary specimens being
sparsely represented in the Middendorf beds. It is represented by
fragmentary and not eertainly determined specimens in the Maryland
Magothy. The genus is characteristie of the late Lower and carly Upper
Cretaceous of eastern North America.

Occurrence.—MacoTHY ForMaTION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

JELASTROPHYLLUM UNDULATUM Newberry (7?)

Celastrophyllum undulatum Smith, 1894, Geol. Coastal Plain. Ala., p. 348
(nomen nudum).

Celastrophyllum undulatum Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. xxxviii, figs. 1-3.

Celastrophyllum undulatum Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii,
p. 198.

Celastrophyllum undulatum Berry, 1911, Bull. 3, Geol. Survey of New Jer-
sey, p. 175.

Description.—Leaves of large size, 10 em. to 15 em. in length by 4 em.
to 8 cm. in width, ovate-oblong or ovate in outline, with an obtuse or
bluntly pointed apex and somewhat narrowed base. Margin strongly
undulate or broadly and coarsely crenate, somewhat variable in the char-
acter of its teeth. Midrib stout. Secondaries numerous, a dozen or more
subopposite pairs, which branch from the midrib at a wide angle and
fork near the margins to form festoons which eoineide approximately with
the marginal teeth.

This very large species resembles the larger leaves that are referred to
Celastrophyllum crenatum Heer, but is much larger and more elongate in
outline. Its size has apparently rendered perfeet specimens rare and the
recovered remains are usually fragmentary. Velenovsky hints at its
identity with the leaves named by him Myrica zenkeri from the Bohcmian
Cretaceous, although this resemblance is obviously slight, the present
species more ncarly resembling the Bohemian leaves which this author
identifies as a speeies of Ternstremia, as well as various lower Eocenc
species of Ternstroemites of the Mississippi embayment area.
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It was described originally from the New Jerscy Raritan and is repre-
sented by considerable fragmentary material in the lower Tuscaloosa beds
of Alabama. Large leaves of this species occur in the Black Creek beds
of North Carolina. Doubtfully determined material is present in Mary-
land.

Occurrence.—MaGoTHY ForMATION. Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.

order RHAMNALES

Family RHAMNACEAE

Genus RHAMNITES Forbes
[Quart. Jour. Geol. Soc. Lond., vol. vii, 1851, p. 103]

RHAMNITES APICULATUS Lesquereux
Plate LXXVIII, Fig. 3

Rhamnites apiculatus Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii,
p. 171, pl. xxxvii, figs. 8-13.

Rhamnites apiculatus Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 25.

Description—* Leaves small, coriaceous, short petioled, entire, ovate,
obovate or elliptical, rounded at apex to an apiculate point; primary
nerve narrow, secondaries thin, camptodrome, curving to and along the
borders.

“ Base more or less narrowly attenuated either acutely or broadly cunei-
form, apex rounded, tipped by a minute point or mucro. According to
the width of the cuncatc base the secondaries are at a more or less acute
angle of divergence, the lowest pairs branching and anastomosing in
areoles along the borders, the upper morc open, shorter and parallel. The
size of the leaves varies little, being from 3 cm. to 4 cm. in length, and
from 17 mm. to 25 mm. in width, mcasured either ahove or below the
middle ; some of the leaves are obovate, others nearly regularly oval, others
still more cnlarged above the base and ovate.”—Lesquereux, 1892.

Occurrence.—MaGoTHY ForMATION. Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.
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Family VITACEAE
Genus CISSITES Heer
[Phyll. Crét. Nebr., 1866, p. 19]

CISSITES FORMOSUS MAGOTHIENSIS Berry
Plate LXXVIII, Fig. 4

Cissites formosus magothiensis Berry, 1910, Bull. Torrey Bot. Club, vol.
xxxvii, p. 25.

Description.—Leaves trilobate, consisting of an elongated terminal lobe
and two lateral lobes which diverge from it at angles of about 45°. The
lobes may be entire or sublobate, with rounded tops, and separated by open
rounded sinuses reaching about half-way to the base which is broadly
cuneate. Length about 11 em. to 12 em. Maximum width, from tip to
tip of the lateral lobes, about 9 em. Margins entire. Midrib stout,
becoming thin distad. Lateral primaries supra-basilar, subopposite,
thinner than the midrib. Secondaries thin, numerous, camptodrome,
except for a craspedodrome one running to the broadly rounded tip of
each subordinate lobe.

Cissites formosus was deseribed by Heer * from the Atane beds of West
Greenland, and it has been recorded from the Dakota sandstone of the
West and the Raritan formation of New Jersey. The present variety
differs from the type in lacking the long bifurcated lateral lobes, in the
more elongated terminal lobe and the less development of subordinate
lobation. It is confined to the Magothy formation of Maryland, but may

be compared with Cissites dentato-lobatus Lesquercux of the Dakota

group, and Cissites vitifolia Velenovsky of the Cenomanian of Bohemia.

All of these forms are probably descended from Cissites parvifolius Berry,

which 1s so common in the Patapsco formation and the Albian of Portugal.
Occurrence—MacoTHY ForMATION. Grove Point, Cecil County.
Collection.—Maryland Geological Survey.

1Heer, Fl. Foss. Arct., Bd. vi, Ab. ii, p. 85, pl. xxi, figs. 5-8, 1882,




856 SYSTEMATIC PALEONTOLOGY

CISSITES NEWBERRYI I, sp.

Cissites crispus Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 108,
pl. xlii, figs. 20-23 (non Velenovsky, 1885).

Cissites crispus Berry, 1906, Bull. Torrey Bot. Club, vol. xxxii, p. 177.

Cissites crispus Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 186.

Description.—Leaves of variable but small size, narrowly elliptieal or
obovate to nearly orbicular in general outline. Length ranging from
5.5 mm. to 2 em. Maximum width, in the middle part of the leaf, ranging
from 4 mm. to 1.75 cm. Apex broad or narrow, bluntly pointed. Base
narrowly or broadly euneate. Margins with relatively very large, some-
what irregular teeth, whieh are either serrate or dentate. Texture sub-
coriaceous. Petiole relatively long and stout, about one-half the length
of the lamina. Midrib curved or flexuous, thin. Secondaries thin, two or
three opposite to alternate pairs, diverging from the the midrib at acute
angles, indifferently camptodrome or eraspedodrome. Tertiaries obsolete.

This species, while it resembles Cissites crispus Velenovsky ' and is
probably related to it, is entirely distinet. This is especially true of the
Magothy leaves contained in earbonate of iron nodules which the writer
has identified as this speeies from New Jersey and Delaware, both this
and the Raritan determinations are thereforc referred to a new speeies
named in honor of the late Professor Newberry.

It differs from Cissites crispus by its relatively longer and narrower
form; its serrate and dentate instead of crenate teeth; its more ascending
and frequently eamptodrome seeondaries; its obsolete tertiaries; and its
cuneate instead of markedly eordate base.

Occurrence.—MacoTHY ForMATION, Deep Cut, Delaware.
Collection.—Maryland Geological Survey.

! Velenovsky, Fl. Bchm. Kreidef. Theil iv, 1885, p. 12, pl. iv, fig. 6.
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order MALVALES

Family STERCULIACEAE
Genus STERCULIA Linné
[Sp. P1., 1753, p. 1007]

STERCULIA MINIMA Berry
Plate LXXX, Figs. 1-3
Sterculia mucronata Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 90, pl.
xliii, fig. 3.
Sterculia minima Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 177.
Sterculia minimae Berry, 1906, Ann. Rept. State Geol Survey of New Jersey
for 1905, pp. 139, 140, 141, 152.

Description.—Leaves of small size, digitately bilobate, trilobate,
quadrilobate (and probably quinquelobate, although the latter type has
not been discovered). Length ranging from 8.75 cm. to 6.5 cm. Maxi-
mum width from tip to tip of the lateral lobes ranging from 3 cm. to
7 ecm. Leaf substance subcoriaceous. Margins entirc. Lobes narrow,
acutely pointed, somewhat conical, diverging from one another at angles
of about 85°, separated by usually deep sinuses, rounded at their angles
and extending to or, usually, below the middle of the leaf. ILeaf base
broadly cuneate or rounded. Primaries two or three, of aproximately
cqual caliber, diverging from one another at angles of about 35° some dis-
tance above the base of the leaf. Petiole not preserved, probably relatively
long or it would not furnish sufficient leverage to break the lcaf across the
base of the primaries as is the case in nearly every specimen. Secondaries
mostly immersed in the leaf-substance, a few that are visible show that
they diverge from the primaries at wide angles, at frequent, more or less
regular, intervals and have their ends connected by flat wide arches close
to the margins.

The present species is the smallest of the American Cretaceous species
of Sterculia, although some of the smaller forms approach it in size and
appearance. It may be distinguished from the latter by its smaller size,
its less conical lobes, directed upward instead of laterally, and its supra-
basilar primaries.
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In common with numerous existing and fossil species of Sterculia it is
an exceedingly variable form in the number of its lobes, but is other-
wise well characterized. It is only known from the Magothy forma-
tion and ranges from Raritan Bay, in New Jersey, to Maryland. The
modern speeies of Sterculia number upwards of one hundred. They are
divided into three sections, Digitate, Lobate, and Integrifolie. The
first is almost entirely oriental (farther India to New South Wales) with
only one endemic American species (in Mexico). The second is found
in Asia, Africa, Australia, and America. It contains more existing
species in America than either of the other two sections and all of the
rather numerous Middle Cretaceous species of America, including the
present form, appear to belong in this section. The third scetion is repre-
sented in the modern flora of Asia, Africa, and America (five or six
species).

Tlie present species is not unlike some of the smaller forms of Sterculia
mucronata Lesquereux ® It is also very similar to and probably represents
an ancestral form of Sterculia labruscoides Berry, a Middle Eocene (Clai-
borne) species of the Mississippi embayment region. Several recent
tropical American species of the section Lobate resemble it more or less
.closely. Perhaps the most similar modern form is Sterculia diversifolia
Don, especially the variety occidenialis Bentham of the Australian region
as pointed out by the writer in 1903.

Occurrence.—Macoray FormaTioN. Grove Point, Cecil County,
Maryland ; Deep Cut, Delaware.

Collection.—Maryland Geological Survey.

STERCULIA CLIFFWOODENSIS Berry
Plate LXXX, Fig. 4

Sterculia cliffwoodensis Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 88,
pl. xliii, fig. 5.

Sterculia cliffwoodensis Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p.
178.

1 Lesquereaux, Mon. U. S. Geol. Survey, vol. xvii, 1892, p. 182, pl. xxx,
figs. 1-4.
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Description.—Leaves of relatively large size, palmately trilobate, with a
somewhat decurrent base, divided three-fourths of the distance to the base
by openly cuneate, ultimate rounded sinuses. Lobes diverging at angles
of from 45° to 50°, linear-lanceolate or slender-conical, elongated, acumi-
nate, the middle one the same size as or slightly wider than the later lobes.
Margins entire. Texture subcoriaceous. Length about 17 cm. Petiole
stout, its length unknown. Midrib straight, stouter than the lateral pri-
maries. Lateral primaries suprabasilar, never observed to be opposite, but
diverging from the midrib at angles of about 45° from 2 mm. to 4 mm.
apart, slightly curved at first and then straight to the tip of the lateral
lobes. Sccondaries thin, often obsolete, diverging from the primaries at
wide angles, often approaehing 90°, straight for two-thirds to three-
fourths of the distance to the margins where they turn abruptly upward
to form flat arches joining the secondaries next above. Tertiaries thin,
usually obsolete, forming relatively large three-sided, four-sided, or five-
sided, mostly 1sodiametric meshes.

This handsome species is unfortunately represented by very fragmentary
material, the long slender lobes being usually broken away. It was
described from Cliffwood Bluff, New Jerscy, in 1903, and subsequently
deteeted near the eastern border of Maryland. It is rather close to Ster-
culia lugubris Lesquereux * from the Dakota group, a species that has been
tentatively identified by the writer” from the Woodbine formation of
northeastern Texas. The latter has more ascending lobes, which are also
somewhat widened medianly. It has much stouter primaries, the laterals
being opposite and basal.

Occurrence—MacorrY FormarioN. Deep Cut, Delaware.

Collection.—Maryland Geological Survey.

1 Lesquereux, Cret. and Tert. Fl., p. 81, pl. vi, figs. 1-3, 1883.
* Berry, Bull. Torrey Bot. Club, vol. xxxix, p. 399, pl. xxxi, fig. 3, 1912.
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order THYMELEALES

Family LAURACEAE
Genus CINNAMOMUM Sprengel
[Anleit., Bd. ii, 1818, p. 340]

CINNAMOMUM NEWBERRYI Berry
Plate LXXI, Fig. 6

Cinnamomun sezannense Heer, 1882, Fl. Foss. Arct., Bd. vi, Ab. ii, p. 77,
pl. xix, fig. 8; pl. xxxiii, figs. 11, 12 (non Watelet).

Cinnamomum sezannense Heer, 1883, Ibidem, Bd. vii, p. 30, pl. Ixi, fig. la
(non Watelet).

Cinnamomum sezannense Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 107, pl. xii, fig. 7 (non fig. 6, which is a leaf of Cinnamomum
membranaeeum (Lesquereux) Hollick).

Cinnamomum sezannense Dawson, 1894, Trans. Roy. Soc. Canada, 1st ser.,
vol. xi, sec. iv, p. 64, pl. xiii, fig. 58 (non Watelet).

Cinnamomum sezannense Hollick, 1894, Bull. Torrey Club, vol. xxi, p. 53,
pl. elxxx, figs. 5, 7 (non Watelet).

Cinnamomum intermedium Smith, 1894, Geol. Coastal Plain in Ala., p. 348
(nomen nudum).

Cinnamomum intermedium Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi, p. 89, pl. xxix, figs. 1-8, 10 (non Ettingshausen).

Cinnamomum intermedium Hollick, 1901, Mon. U. S. Geol. Survey, vol. i,
p. 74, pl. xxix, fig. 7; pl. xxXx, figs. 1, 2 (non Ettingshausen).

Cinnamomum sezannense Penhallow, 1902, Trans. Roy. Soc. Canada, 2d
ser., vol. viii, sec. iv, p. 46 (non Watelet).

Cinnamomum sezannense Hollick, 1903, Ann. Rept. N. Y. State Mus., 55th
for 1901, p. r. 50.

Cinnamomum intermedium Berry, 1906, Rept. State Geol. of New Jersey
for 1905, p. 139, pl. xx, figs. 2-6 (non Ettingshausen).

Cinnamomum intermedium Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii,
p. 179, pl. vii, figs. 3, 4.

Cinnamomum intermedium Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii,
p. 27, (non Ettingshausen).

Cinnamomum newberryi Berry, 1911, Ibidem, vol. xxxviii, p. 423.

Cinnamomum newberryt Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
p. 150, pl. xvi, fig. 3.

Cinnamomum newberryi Berry, 1914, Prof. Paper U. S. Geol. Survey, No.
84, pp. 54, 117, pl. ix, figs. 12, 13; pl. xxi, figs. 9-11.

Description.—Leaves ovate-lanceolate in outline, 7 ¢cm. to 12 cm. in
length by 2.3 cm. to 4 cm. in width. Apex usually obtuscly pointed, some-
times acute. Below narrowed to an acute base. Petiole stout. Venation

stout. Primaries three, the laterals diverging from the midrib at acute
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angles usually some distance above the base, and {raversing at least more
than half the distance to the tip. Secondaries in the upper half of the
leaf, three or four pairs, alternate, camptodrome. The laterals give off
numerous camptodrome branches on the outside.

This species is quite common in the Raritan formation of New Jersey at
nearly all of the fossiliferous localities, and it has also a considerable addi-
tional range, cxtending eastward on Long Island and southward through
Delaware and Maryland to Alabama. A very similar leaf which is widely
distributed in the Cenonmanian of Bohemia is identified by Velenovsky * as

Numerous occurrences of Cinnamomum newberryt have been confused
with the European Lower Kocene species Cinnamomum sezannense
Watelet, although the two are perfectly distinct.

Occurrence—RarITAN ForMmATION. East Washington Heights, Dis-
trict of Columbia. MacoTHY ForamaTioN. Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay and Iittle Round Bay, Anne Arundel
County, Maryland.

Collections.—Maryland Geological Survey, U. S. National Museum.

Genus LAURUS Auct.
Lavurus pLuTOoNTA Heer
Plate LXXI, Fig. 5

Lawrus plutonia Heer, 1882, F1. Foss. Arct., Bd. vi, Ab. ii, p. 75, pl. xix, figs.
1d, 2-4; pl. xx, figs. 3a, 4-5; pl. xxviii, figs. 10, 11; pl. x1iii, figs. 4b.
Lawrus plutgnia Heer, 1883, Ibidem, vol. vii, p. 30, pl. xlviii, fig. 2; pl. Ixii,
fig. 1la.

Laurus plutonia Velenovsky, 1884, F1. Bohm. Kreidef. Theil iii, p. 1, pl. iv,
figs. 2-4.

Laurus plutonia Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 91,
pl. xiii, pt. i, p. 14; pl. A, fig. 6; pl. B, fig. 5.

Laurus plutonia Newberry, 1896, Mon. U, S. Geol. Survey, vol. xxvi, p. 85,
pl. xvi, figs. 10, 11,

Laurus plutonia Hollick, 1898, Ann. N. Y. Acad. Sci., vol. x1, p. 60, pl. iv,
figs. 6, 7.

Laurus plutonia Fri¢ and Bayer, 1901, Archiv. Naturw. Landes. Bohm., Bd.
xi, Nr. ii, p. 130, tf. 94.

Laurus plutonia Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 79, pl. i,
figs. 9-11.

! Velenovsky, F1. Bohm. Kreidef. Theil i, p. 30, pl. vii, figs. 5-8, 10; pl. viii,
figs. 1-5, 1882.
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Laurus plutonie Berry, 1906, Bull. Torrey Bot. Club, vol. xxxi, p. 77, pi. iii,

Laurii. ;iutom'a Berry, 1906, Ibidem, vol. xxxiii, p. 178.

Laurus plutonie Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 80, pl. xxvii,

figs. 9, 11; pl. xxviii, figs. 1, 2.

Laurus plutonia Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 26.

Laurus plutonia Berry, 1912, Ibidem, vol. xxxix, p. 401.

Laurus plutonia Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 86, p. 52,

pl. xi, fig. 2; pl. xiii, fig. 6.

Description.—Leaves lanceolate in outline, usually tapering almost
equally in both directions, but sometimes less acute at the base. Length
7 cem. to 11 em. Maximum width 1.5 em. to 2.5 cm. Midrib mediumly
stout. Petiole short and stout, 6 mm. to 15 mm. in length. Secondaries
slender, eight or more alternate pairs, camptodrome.

This species was described by Heer from the Atane beds of Greenland,
and a large number of somewhat variable and fragmentary specimens were
figured.

Subsequent to its description by Professor Heer, this species was
recorded from a very large number of Cretaceous plant beds so that its
present range, both geographical and geological, is rather wide. A num-
ber of these records are not entirely above question, and this appears to be
especially true of the forms from the Cenomanian of Bohemia which
Velenovsky so identifies (op. cit.).

Laurus plutonia is evidently a rare plant in the Raritan formation, but
becomes abundant in immediately succeeding floras, being common in
that of the Dakota group of the West, and in the Magothy formation of the
East, at a number of localities in New Jersey and Maryland. It is a com-
mon form in the insular Cretaceous floras, and also occurs in the Tusca-
loosa, Woodbine and Eutaw formations of the Gulf Coastal Plain. Sup-
posed fruits are figured by Heer (loc cit., pl. xlii, fig. 4b). In South
Carolina this species is represented by typical leaves which are not
at all uncommon in the Middendorf beds. It has not yet been detected in
the North Carolina Cretaceous.

Occurrence—MAacoTHY F oRMATION. Grove Point, Cecil County;
Round Bay, Anne Arundel County.

Collection—Marvland Geological Survey.
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Laurus HoLLICKII Berry
Plate LXXI, Fig. 4

Laurus hollickii Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 79, pl. lii,
fig. 4.

Laurus hollickii.Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 77, pl. iii,
fig. 2.

Laurus hollickii Berry, 1906, Ibidem, vol. xxxiii, p. 178.

Laurus hollickii Berry, 1906, Ann. Rept., State Geol. Survey of New Jersey
for 1905, pp. 138-141.

Laurus hollickii Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 26.

Description.—Leaves of variable size, lanceolate in general outline, the
apex and base about equally acuminate. Length ranging from 4 cm. to
8 cm. Maximum width, in the middle part of the leaf, ranging from
8 mm. to 14 mm. Margins entire, evenly rounded. Texture subcoria-
ceous. Midrib stout, straight or curved. Secondaries thin but prominent,
distant, usually evenly spaced, about five pairs, diverging from the midrib
at acute angles, ascending, evenly curved, dying out by diminishing camp-
todrome inosculations along the borders. Tertiaries obsolete.

This characteristic small lauraceous form is common in the Magothy
formation to which it is confined. It ranged from Raritan Bay in New
Jersey to the Severn River in Maryland, and suggests numerous modern
species of Nectandra as well as various early Eocene species of this genus.

Occurrence.—MacoTHY FormaTION. Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay, Little Round Bay, Anne Arundel
County, Maryland.

Collection.—Maryland Geological Survey.

LAvRUS PROTEZFOLIA Lesquereux
Plate LXXYV, Fig. 1

Laurus protewfolic Lesquereux, 1876, Bull. U. S. Geol. and Geog. Survey
Terr., vol. i, 1875, p. 393.

Laurus proteefolia Lesquereux, 1876, Ann. Rept. U. S. Geol. and Geog. Sur-
vey Terr, for 1874, p. 342, pl. v, figs. 1, 2.

Laurus proteefolia Lesquereux, 1883, Cret. and Tert. Flora, p. 52, pl. iii,
figs. 9, 10; pl. xvi, fig. 6.

Laurus proteefolia Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
92.

Laurus protecfolia Knowlton, 1901, 21st Ann. Rept. U. S. Geol. Survey, pt.
vii, p. 318.
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Laurus proteefolia Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 78, pl.
xlvii, fig. 9; pl. xlix, fig. 6.

Lawrus proteefolia Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 78, pl.
i, fig. 10.

Laurus protecfolia Berry, 1905, Ibidem, vol. xxxii, p. 46, pl. ii, fig. 3.

Laurus protewfolia Berry, 1906, Ann. Rept. State Geol. Survey of New Jer-
sey for 1905, p. 138.

Laurus protecwfolia Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 26.

Description.—* Leaves subcoriaceous, broadly lanceolate, gradually nar-
rowed from below the middle into a long acumen, more rapidly narrowed
to the base; middle nerve narrowly grooved and comparatively narrow;
lateral veins oblique, slender, curving to and along the borders, parallel,
except the lower pair, which is more oblique and ascends higher.”—
Lesquereux, 1876,

This species was described originally from the Dakota group and has a
considerable range in the American Upper Cretaceous, heing recorded
from the Woodbine formation of Texas and not at all rare in the Magothy
formation from New Jersey to Maryland. It greatly resembles certain
undescribed Wilcox Eocene species of Nectandra and Oreodaphne, as well
as various existing tropical American species in these two genera.

Occurrence—MacoTuYy ForMaTION. Grove Point, Cecil County;
Round Bay, Anne Arundel County.

Collection.—Maryland Geological Survey.

Genus LAUROPHYLLUM Goeppert
[Tertidrfl. Java, 1854, p. 45]

LAUROPHYLLUM ELEGANS Hollick
Plage LEXXI, Pigs, 1-8

Laurus plutonia Hollick, 1892, Trans. N. Y. Acad. Sei., vol. xi, p. 99, pl. {ii,
figs. 3, 4 (non Heer). .

Laurus plutonia Hollick, 1893, Ibidem, vol. xi, p. 236, pl. vi, fig. 1 (non
Heer).

Proteoides daphnogenoides Hollick, 1898, Ann. N. Y. Acad. Sei., vol. xi, p.
420, pl. xxxvi, fig. 2 (non Heer).

Laurophylium elegans Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 81,
pl. xxvii, figs. 1-5.

Laurophyllum elegans Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, pp.
26, 198.

Laurophyllum elegans Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84,
p. 63, pl. xii, fig. 6.
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Description.—Leaves elongate-lanceolate, somewhat flexuous, about
12 cm. to 13 cm. in length by about 2 cm. in greatest width, which is about
midway between the apex and the base; from this point they narrow
gradually apically into an attenuated acuminate, usually curved, tip ; and
basally into a long, narrowly euneate base. Midrib and petiole stout.
Secondaries numerous, usually less close and somewhat coarser than in
Laurophyllum nervillosum, branching from the midrib at an acute angle
below, which becomes more open above the base of the leaf ; they are usually
more curved than in L. nervillosum and more distinetly camptodrome.
Tertiaries transverse throughout.

These leaves were recorded originally by Hollick as Laurus plutonia
Heer and were later compared with Laurus angusta Heer, which latter
species they resemble more than they do the former. In outline they are
not unlike Laurophyllum angustifolium Newberry from the Raritan for-
mation of Woodbridge, New Jersey, but differ decidedly in venation. They
are also similar to, but quite distinet from, Laurophyllum nervillosum
Hollick of the Magothy and Laurophyllum reticulatum Lesquereux of the
Dakota group.

The types were from transported materials associated with the terminal
moraine, from which numerous specimens have been collected. Those
from Tottenville, Staten Island, are undoubtedly of Raritan age, while
those from Glen Cove were probably from the Magothy formation. The
species is certainly known from the upper Raritan at South Amboy, New
Jersey, and is common in the Magothy formation of Maryland. It is
sparscly represented in the Black Creek beds of North Carolina and is not
uncommon near Middendorf, South Carolina.

Occurrence—MagoTHY ForMATION. Grove Point, Cecil County;
Round Bay, Anne Arundel County.

Collection.—U. S. National Museum.

TLAUROPHYLLUM ANGUSTIFOLIUM Newberry

Laurophyllum angustifolium Newberry, 1896, Mon, U. S. Geol. Survey, vol.
xxvi, p. 86, pl. xvii, figs. 10, 11.

Laurophylium angustifolium Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii,
p. 80, pl. x1vii, figs. 1, 5, 8; pl. xlix, figs. 1-5.
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Laurophyllum angustifolium Berry, 1906, Bull. Torrey Bot. Club, vol
xxxiii, p. 178.

Description.—Leaves elongate-lanceolate, very symmetrical in outline,
10 cm. to 15 cm. in length by 1.5 cm. to 2 cm. in width, widest above the
middle, tapering with almost straight sides to the elongate-acute base.
Apex narrowed, subacute. Petiole short and stout. Midrib also stout.
Secondaries fine, often obsolete, twelve to fifteen pairs, branching from
the midrib at an angle of about 45° and curving upward, camptodrome.
Texture subcoriaceous.

This species was originally described from the middle Raritan of
New Jersey, where it is common. It has also been found in the overlying
Magothy formation in both New Jersey and Maryland and in the Tusca-
loosa formation of Alabama. In the absence of complete and well-marked
specimens it is often difficult to differentiate it from contemporaneous
species of other genera with similar lanceolate leaves.

Occurrence—MacorHY ForMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

Genus SASSAFRAS Nees
[Hand. Bot., vol. ii, 1831, p. 418]

SASSAFRAS ACUTILOBUM Lesquereux
Plates LXXTI; LXXIII; LXXIV, Figs. 1, 2; LXXYV, Fig. 2

Sassafras acutilobum Lesquereux, 1874, Cret. Fl,, p. 79, pl. xiv, figs. 1, 2.

Sassafras acutilobum Lesquereux, 1883, Cret. and Tert. F1,, p. 56, pl. v, figs.
1,45,

Sassafras acutilobum Velenovsky, 1884, Fl. Bohm Kreidef., Thiel iii, p. 2,
pl. ii, fig. 1.

Sassafras acutilobum Lesquereux, 1892, FIL. Dakota Group, p. 100.

Sassafras acutilobun Hollick, 1893, Trans. N. Y. Acad. Sei., vol. xii, p. 236,
pl. vii, fig. 1.

Sassafras acutilobum Newberry, 1896, Fl. Amboy Clays, p. 87, pl. xxv, figs.
1-10; pl. xxvi, figs. 2-6.

Sassafras acutilobum Fri¢ and Bayer, 1901, Archiv. Naturw. Landes,
Bohm. Bd. xi, Nr. ii, p. 129, tf. 93.

Sassafras acutilobum Kurtz, 1902, Revista Mus. La Plata, vol. x, p. 53.

Sassafras acutilobum Berry, 1902, Bot. Gazette, vol. xxxiv, p. 438.

Sassafras acutilobum Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, pl. 81,
pl. xlv, figs. 1, 2.
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Sassafras acutilobum Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, pl. i,
Sassaf;iz‘f'acutilobum Berry, 1906, Ann. Rept. State Geol. Survey of New
Jersey for 1905, p. 139, pl. xxii, figs. 4, 5.

Sassafras acutilobum Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 77, pl.
Xxx, figs. 8, 9.

Sassafras acutilobum Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 22.

Sassafras acutilobum Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p.
140, pl. xviii, fig. 2.

Description.—Trilobate leaves, variable in size and outline. Length
R.5 cm. (in young leaves which are preserved at Woodbridge, New Jersey)
up to 14 cm., averaging 10 cm. to 12 em. Width from the tips of the
lateral lobes likewise ranging from 1 em. to 15 cm., averaging about
10 cm. Lobes mostly conical and acute, the middle being usually slightly
the broadest and longest. ILateral lobes directed more or less laterally.
Base decurrent. The sinuses between the lobes are usually open and
rounded, the margins forming an angle of approximately 90°. There is
considerable variation, however, in this respect, some of the leaves having
comparatively narrow sinuses with the lobes directed upward, as in
Sassafras progenitor Hollick, while others at the opposite extreme of the
series have extremely shallow sinuses, so shallow that the leaf has the
appearance of a triangularly pointed, entire leaf. The lateral primaries
may branch from the midrib at or near the base, as they do in a majority
of the Raritan forms, or their point of divergence may be a considerable
distance above the base, as in modern Sassafras leaves. Their angle of
divergence from the midrib varies from about 30° to 40°. The secon-
daries are usually numerous, regular, camptodrome, and connected by
transverse tertiaries, although in the Raritan leaves this uniformity is
often lacking. Petiole stout and long. The margin vein along the
sinus, a marked feature in modern leaves of this genus, is generally want-
ing in this species, although present in occasional specimens.

This species is apparently widely distributed and almost as variable as
the modern Sassafras. Described originally from the Dakota group as a
variety of Sassafras mudget, it occurs also on Marthas Vineyard and Long
Island and in the Raritan and Magothy formations of New Jersey and
Delaware. It has been recorded from Cerro Guido, Argentina, and Vele-
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novsky identifies somewhat doubtful remains from the Cenomanian of
Bohemia as this species. Probable Sassafras fruit has been found in the
same strata with §. acutilobum,' tending to show that it is a true Sassafras,
notwithstanding its dissimilarities; however, this is not certain, as the
leaves and fruits were not found associated.

There is considerable doubt as to whether or not these Coastal Plain
leaves are generically related to Sassafras. Whether the Dakota group
forms are those of Sassafras it is not easy to decide. No modern Sassafras
leaves have the primaries and the lateral lobés so nearly horizontal ; the
secondaries are not so uniformly regular, nor do they curve upward to
join the next above at a point. In the modern leaf an outwardly and
downwardly directed branch from the latter is emphasized. There is
never such an open sinus, amounting as it does to nearly 90°, and the lobes
in the modern leaf have their margins inflated and not straight. In these
ancient leaves the sinus seldom has a marginal vein, the secondary in this
region usually forking and striding it, or curving to join its neighbor.
The secondary system seems to be uniform throughout the leaf, while in
the modern leaf there is always evidence of changed conditions in that
region around the sinus; the secondaries or their representatives from
both the primaries and the midrib are changed in size and direction, and
usually belong to the tertiary system. None of the Dakota leaves of this
species show the characteristic basal venation of the modern leaf. While
we should not, necessarily, expect Cretaceous species to conform to the
modern type, still the character of the secondary system in the former is
so different from what would obtain in a leaf descended from a simple
ancestor, such as Sassafras is thought to have done, that we are inclined
to associate these leaves with those trilobed forms which have been referred
to Araliag or Sterculia, laying aside, for the present, any consideration as
to whether or not they are true species of Aralia and Sterculia.

However, in view of the present uncertainty, and because of the havoc
to the stratigraphic value of these leaves which would be wrought by any
change of name, they are retained in the genus Sassafras pending more
positive evidence of their affinity.

* Lesquereux, Mon. U. 8. Geol. Survey, vol. xvii, p. 230, 1892,
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Occurrence.—RARITAN FormarioN. Brightseat, Prince George’s
County, Maryland; East Washington Heights, District of Columbia.
Macormy ForMATION. Grove Point, Cecil County, Maryland.

Collection.—Maryland Geological Survey.

order MYRTALES

Genus EUCALYPTUS Auct.

Evcaryerus ? ATTENUATA Newberry

Bucalyptus ? attenuata Smith, 1894, Geol. Coastal Plain Ala., p. 348 (nomen
nudum).

Eucalyptus ? attenuata Ward, 1895, 15th Ann. Rept. U. S. Geol. Survey, p.
371 (nomen nudum).

Bucalyptus ? attenuata Newberry, 1896, Mon. U. 8. Geol. Survey, vol. Xxvi,
p. iii, pl. xvi, figs. 2, 3 (non fig. 5).

Eucalyptus ? attenuata Berry, 1906, Ann. Rept. State Geol. Survey of New
Jersey for 1905, p. 138.

Eucalyptus ? attenuata Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p.
180.

Eucalyptus ? attenuata Berry, 1907, Ibidem, p. 203.

Eucalyptus ¢ attenuata Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
p. 195, pl. xxviii, fig. 6. ’

Description.—Leaves lanceolate in outline, 9 cm. to 12 em. in length by
1.5 cm. to 2 em. in greatest width, which is in the basal half of the leaf.
Margin entire, somewhat undulate in some specimens. Apex narrow and
produced, acutely pointed. Base cuncate. Petiole stout, 1 em. to 2 cm.
in length. Midrib stout, especially in its lower part. Secondaries numer-
ous, branching from the midrib at an acute angle, reticulate-camptodrome.

This species has little in comnion with the leaves usually referred to
this genus, except its outline, which is also that of a great many unallied
genera. Itis somewhat suggestive of some of the leaves referred to Lauro-
phyllum, in fact many possible relationships could be suggested, all of
which possess equal clements of uncertainty.

This species is common in the upper Raritan and has a recorded range

of considerable extent in somewhat later formations. It is recorded from
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the Magothy formation of New Jersey and Maryland, the Black Creek
formation of North Carolina, and the Tuscaloosa formation of Alabama.
Occurrence—MacoruY FormarioN. Grove Point, Cecil County;
Round Bay, Anne Arundel County.
Collection.—U. S. National Museum.

Evcaryprus rartrorra Hollick
Plate LXXXT, Figs. 6, ¥

Eucalyptus latifolia Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 97, pl.
xxxv, figs. 1-5.

Eucalyptus latifolia Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 26.

Description.—Leaves elongate-ovate in outline, tapering to a somewhat
abruptly attenuated and more or less curved or flexuous tip. Base cuneate.
Length about 15 cm. Maximum width, about half-way between the apex
and the base, about 5 cm. Midrib stout, flexuous. Secondaries thin,
numerous, diverging from the midrib at angles of from 45° to 50°, nearly
straight or flexuous, their tops joined by a marginal vein. Margins entire.
Texture subcoriaceous.

These large leaves occur in the Magothy formation of Marthas Vine-
yard, Long Island, and Maryland. They are not uncommon at one
locality in the lower Tuscaloosa of Alabama. Their relation to Eucalyptus
is extremely doubtful, but a change of generic reference is not considered
advisable at the present time.

Occurrence—MacorrY FormarioN. Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.

Evcaryerus crINtrzr (Heer) Heer
Plate LXXXI, Figs. 1-5

Myrtophyllum geinitzi Heer, 1872, FL. v. Moletein, p. 22, pl. xi, figs. 3, 4.

Myrtophyllum geinitzi Heer, 1874, Fl. Foss. Arct., Bd. iii, Ab. ii, p. 116, pl.
xxxii, figs. 14-17,

Myrtophylium geinitzi Fri¢, 1878, Archiv. Naturw. Landes, Béhm., Bd. iv,
Nr. i, pp. 18, 94.

Eucalyptus geinitzi Heer, 1885, F1. Foss. Arct., Bd. vi, Ab, ii, p. 93, pl. iv,
figs. 1, 13; pl. xix, fig. 1c.
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Eucalyptus geinitzi Engelhardt, 1891, Isis. Ab. vii, p. 102.

Eucalyptus geinitzi Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
138, pl. xxxvii, fig. 20.

Myrtophyllum warderi Lesquereux, 1892, Mon. U. 8. Geol. Survey, vol. xvii,
p. 136, pl. liii, fig. 10.

Eucalyptus ? angustifolia Newberry, 1896, Mon. U. S. Geol. Survey, vol.
xxvi (non Desv. 1822), p. 111, pl. xxxii, figs. 1, 6, 7.

Eucalyptus geinitzi Newberry, 1896, Mon. U. S. Geol, Survey, vol. xxvi, p.
110, pl. xxxii, figs. 2, 12 (non figs. 15, 16).

Eucalyptus geinitzi Krasser, 1896, Beitr. z. Kennt. Kreidef, Kunstadt in
Mahren, p. 22.

Eucalyptus geinitzi Hollick, 1898, Ann. N. Y. Acad. Sci., vol. xi, p. 60, pl. iv,
figs. 1-3.

Eucalyptus geinitzi Fri¢ and Bayer, 1901, Archiv. Naturw. Landes, Bohm.,
Bd. xi, Nr. ii, p. 142, tf. 110.

Eucalyptus geinitzi Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 87, pl
liii, fig. 3.

Eucalyptus ? angustifolia Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii, p.
408, pl. 1xx, figs. 8, 9.

Eucalyptus geinitzi Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 78,
pl. iv, fig. 5.

Eucalyptus geinitzi Berry, 1906, Ibidem, vol. xxxiii, p. 180.

Eucalyptus geinitzi Berry, 1907, Ibidem, vol. xxxiv, p. 201, pl. xv, fig. 4.

Bucalyptus ? angustifolia Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p.
95, pl. xxxv, figs. 9, 14, 15.

Eucalyptus geinitzi Hollick, 1907, Mon. U. S. Geol. Survey, vol. i, p. 96, pl.
xxxv, figs. 1-8, 10-12.

EBucalyptus geinitzi Berry, 1907, Johns Hopkins Univ. Cire., n. s., No. 7, p.
81.

Myrtophyllum warderi Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 97,
pl. xxxv, fig. 13.

Eucalyptus geinitzi Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 26.

EBucalyptus geinitzi Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 189,
pl. xxviii, fig. 7.

Bucalyptus geinitzi Berry, 1912, Bull. Torrey Bot. Club, vol. xxxix, p. 402.

Eucalyptus geinitzi Berry, 1914, Prof. Paper U. 8. Geol. Survey, No. 84, p.
56, pl. xiii, figs. 812; pl. xiv, fig. 1.

Description.—Leaves lanceolate in outline, broadest near the middle
and tapering almost equally in both directions to the acute apex and base.
There is considerable variation in size, averaging about 15 cm. in length
by 2.2 cm. in greatest width. The petiole is very stout, as is the prominent
midrib, which leaves a sharp groove in impressions showing the lower
surface. Secondaries numerous, thin, branching from the midrib at acute
angles, about 45°, and running with but a slight curvature to the marginal
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vein, which is either almost straight when the secondaries are close set, or
more or less bowed when the secondaries are some little distance apart, as
is often the case.

This species is especially wide-ranging. It was described originally
from the Cenomanian of Moravia and has since been recorded from the
Cenomanian of Saxony and the Cenomanian and Turonian of Bohemia,
from the Atane beds of Greenland, the Dakota sandstone of the West, and
from Marthas Vineyard to Texas along the Atlantic coast. Tt ranges
upward into the Black Creek formation of North Carolina and ismot rare
in the Middendorf beds of South Carolina. In the Tuscaloosa formation
of Alabama the species has not been commonly met with, but this may
simply be due to accidents of preservation.

Occurrence—Magory FormarioN. Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay and Little Round Bay, Anne Arundel
County, Maryland.

Collection.—Maryland Geological Survey.

EuoALyrTUS WARDIANA Berry

. Eucalyptus ! dubiea Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 87, pl.
lii, fig. 1 (non Ettingshausen, 1887).

Hucalyptus wardiana Berry, 1905, Bull. Torrey Bot. Club, vol. xxxii, p. 47.

Eucalyptus wardiana Berry, 1906, Ibidem, vol. xxxiii, p. 180.

Eucalyptus wardiana Berry, 1906, Rept. State Geol. of New Jersey for 1905,

pp. 138, 139, 141,
Bucalyptus wardiana Berry, 1914, Prof. Paper U, S. Geol. Survey, No. 84, p.
57, pl. xiv, figs. 3, 4.

Description.—Leaves linear-lanceolate in outline with a pointed base
and a gradually narrowed, acuminate tip. Length about 8 em. to 10 cm.
Maximum width about 1.8 em. Margins entire. Texture subcoriaceous.
Midrib of medium size. Secondaries very numerous, equally spaced, at
intervals of about 1 mm. ; they diverge from the midrib at angles of about
60° and pursue relatively straight courses to the immediate vicinity of the
margins where their ends are united by a straight acrodrome marginal
vein running close to and parallel with the margins. Tertiaries forming
a double series of nearly isodiametric four-sided or five-sided meshes in
each interval between adjacent secondaries.
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This species greatly resembles some of the smaller forms that have been
referred to Eucalyptus geinitzi, especially those with closely spaced secon-
daries. Tt is, however, quite different from the type of that species, and
may be distinguished by its thinner midrib, more numerous secondaries,
straighter marginal veins and more prominent tertiaries. It also greatly
resembles Bucalyptus angusta Velenovsky * of the Cenomanian of Bohemia,
which species has been recorded by the writer from the upper Raritan of
New Jersey and the later Upper Cretaceous in North Carolina and
Georgia. It is possible that the two species may be confused since much
of the material is fragmentary. Fucelyptus wardiana is, however, more
elongated, straighter, with more prominent tertiary areolation, and with
the secondaries diverging at a wider angle. It characterizes the Magothy
formation from Raritan Bay in New Jersey to the Severn River in Mary-
land, and also occurs in the Middendorf beds of South Carolina.

Occurrence.—Macoray ForMaTION. Deep Cut, Delaware; Grove
Point, Cecil County; Round Bay, Anne Arundel County, Maryland.

Collection.—Maryland Geological Survey.

order UMBELLALES

Family ARALIACEAE

Genus HEDERA Linné
[Sp. Pl,, 1753, p. 202]

HEDERA CRETACEA Lesquereux

Hedera cretacee Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 127,
pl. xviii, fig. 1.

Hedera cretacee Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 180.

Description.— Leaves subcoriaceous, broadly rhomboidal in outline,
obtusely trilobate, subcordiform at base; borders undulate between the
lobes, entire downward, nervation palmately five divided from the base;
lower primary nerves simple, short and thin, the upper thick, passing up
to the point of the lobes, branehing on the lower side and forking; secon-
daries four pairs, opposite, short, equidistant, and parallel with the upper
primaries.

1 Velenovsky, Fl. Bohm. Kreidef., Theil iv, p. 3, pl. iii, figs. 2-12, 1885.
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“The only leaf seen of this species is 7 cm. long, 8.5 cm. broad between
the points of the lobes, which are short and obtuse. The lower secondaries
are thick, forking at the apex and becoming effaced before reaching the
borders, being, however, apparently camptodrome like the branches of
the primaries.”—Lesquereux, 1892.

The present material is fragmentary and not certainly determined as
this species, although it is apparently distinet from the allied Hedera
cectlensis Berry.

Occurrence.—MacoTiry FormMATION. Deep Cut, Delaware.

Collection.—Maryland Geological Survey.

HEDERA CECILENSIS Berry
Plate LXXVIII, Figs. 1, 2

Hedera cecilensis Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 28, pl.
viii, fig. 2.

Description.—Leaves of medium size, orbicular in general outline with
a tendency toward trilobation, 6 cm. to 7 cm. in length by about 6 cm. in
greatest width. Margin entire, with shallow undulate lobes. Petiole and
midrib stout. Lateral primaries suprabasilar, not differentiated from the
secondaries in some specimens. Secondaries onc pair below the lateral
primaries and one or two remote pairs above, forking dichotomously and
craspedodrome in habit.

This species resembles in a general way several which Lesquereux
referred to the genus Cissites, as for example, Cissites harkerianus and
Cissites acuminafus. In appearance it suggests the somewhat larger
Dakota group leaf which Lesquereux christened Platanus cissotdes. It is
closely related to Hedera crefacea Lesqureux, differing in the suprabasilar
primaries and in the details of the general outline.

Hedera cectlensis is a very well marked species and is evidently allied
to Hedera, clearly differentiated, however, from any of the previously
described forms. The genus is rather prominent in Upper Cretaceous
floras, both in Europe and America, the present species and HHedera
cretacea Lesquereux resembling closely the existing species. The present
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material is from the upper Magothy at Grove Point in Cecil County,
from which it takes its name.
Occurrence—Macorny ForMaTION. Grove Point, Cecil County.
Collection.—U. S. National Museum.

Genus ARALIA Linné
[Sp. P1., 1753, p. 273]

ARALIA GROENLANDICA Heer

Aralia groenlandica Heer, 1882, F1. Foss. Arct., Bd. vi, Ab. ii, p. 84, pl
xxxviii, fig. 3; pl. xxxix, fig. 1; pl. xlvi, figs. 16, 17.

Aralia groenlandica Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p.
134, pl. liv, figs. 1-3.

Aralia groenlandica Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p.
116, pl. xxviii, fig. 4.

Aralia groenlandica Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 94, pl.
x1v, fig. 4.

Aralia groenlandica Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 98, pl.
xxxvii, figs. 3-6.

Aralia groenlandice Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 199.

Aralia groenlandica Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 408.

Description.—“ A. foliis magnis, coriaceis, leevigatis, hasi rotundatis,
lobis subzqualibus, lobo medio sinu lato, rotundato, separato.”—Ilcer,
1882.

This species is very poorly defined, both Heer and Lesquereux including
in it leaves showing a quite considerable range of variability. They are
all coriaceous, trilobate leaves of considerable size with long and short
petioles. Length 6 cm. to 10 em. Width 7 cm. to 12 em. Lobes ovate,
pointed or rounded, with open rounded sinuses, the lateral lobes showing a
tendency to become sublobate below. Primaries slender, camptodrome.
Lesquereux makes “ five nerved from the top of the petiole,” a character of
this species as it is in all the specimens which he figures and in one or
two of Heer’s figures. These extra laterals are much more slender than
are the regular primaries and are not constant unless the species be con-
sidered composite.

The Coastal Plain leaves referred to this species by Newberry, Hollick,
and the writer are as a rule somewhat smaller in size, with narrower
lobes. This species is infrequent in the Raritan, and the leaves referred

57
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to it are suggestive of what Newberry called Aralia patens. The species
is more abundant in the somewhat later Cretaceous deposits of Marthas
Vineyard, Clifftwood Bluff, and Sullivan’s Cove. It was described origi-
nally from the Atane beds of Greenland and is also present in considerable
abundance in the Dakota group of Kansas.

Occurrence.—MaGoTHY ForMATION. Round Bay, Anne Arundel
County.

Collection.—Maryland Geological Survey.

ARALIA RAVNIANA Heer
Plate LXXXTI, Fig. 4; Plate LXXXIII, Figs. 1-4

Aralia revniana Heer, 1882, Fl. Foss. Arct., Bd. vi, Ab. {i, p. 84, pl. xxxviii,
figs. 1, 2.

Aralia greenlandica Heer, 1882, Ibidem, pl. xlvi, fig. 17.

Aralie rovniane Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 92, pl. xliv,
fig. 7; pl. liii, fig. 2; pl. Ivii, fig. 1.

Aralia ravniana Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 79.

Aralia ravniana Berry, 1910, Ibidem, vol. xxxvii, p. 27.

Description.— A. foliis amplis, coriaceis, levigatis, quinquelobis, lobis
integerrimis, lobo medio maximo, basi valde contracto, ovali, lobis laterali-
bus oblongo-lanceolatis.”—Heer, 1882.

This most striking species of Aralia, because of its large size, has always
been found in a fragmentary condition. Specimens showing all parts of
the leaf have now been collected, the Maryland material conclusively con-
firming the restoration of this leaf made by the writer in 1903 (op. cit.).
It also confirms the supposition made from the venation of the New
Jersey material, that instead of a broadly ovate median lobe, as Heer
supposed, this middle lobe was sublobate by the greater or less develop-
ment of a lateral lobe on each side, as shown in the accompanying restora-
tion based on the Maryland material. The species may be more fully
defined in the light of all of the material as follows: Leaves of large size,
ranging from 16 cm. to 21 cm. in length and from 19 cm. to 23 cm. in
maximum width, orbicular in general outline, deeply pinnate-lobate.
Apex of the terminal and lateral lobes bluntly pointed. Base broadly

cuneate. Margins entire. Texture subcoriaceous. Lobes usually seven in
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number, separated by relatively narrow ultimately ronnded sinuses, com-
prising an ovate medium terminal lobe and two main lateral lobes on
either side, the lower pair being more or less divided. In the Maryland
material the auxiliary lobe on the lower side of each main lateral lobe is
feebly developed. In the Greenland material it is at least half as large
as the main lobe and the separating sinus extends half-way to the base.
Petiole stout, its full length unknown. Midrib very stout and prominent,
straight. Lateral primaries two on each side, stout and prominent, the
lower pair subopposite and suprabasilar, the upper pair sometimes sub-
opposite, oftener separated by a wide interval. The lower primary may
fork a short distance above its base, as it does in the Grecnland material
after an interval of only about 1 cm., or this fork may be at least 4 cm.
above the base as in the Maryland material, the distance depending on the
extent to which the auxiliary lobe is developed. The angle of divergence
of the primaries from the midrib is about 40°, but varies from specimen
to specimen, the basal pair in general being somewhat more divergent than
the upper pair. The secondary and tertiary venation is usually obsolete.
Some specimens show a few thin remote secondaries diverging from the
primaries at angles of about 45° and sweeping upward in ascending camp-
todrome curves.

This species was described by Heer from the Greenland Upper Creta-
ceous (Atane beds) and has been found by the writer in the Magothy for-
mation of both New Jersey and Maryland. The fragments from Marthas
Vineyard, Massachusetts, and Tottenville, New York, identified as this
species by Hollick,' are not this species in the writer’s judgment. There is
a great display of Aralia-like forms in the Middle Cretaceous both of this
country and Europe, and these forms are especially abundant in the
Dakota sandstone of the West. Among this diverse display of forms
Aralia ravniana is approached in both size and outline by Aralia towner:
Lesquereux of the Dakota sandstone, which is to be regarded as a closely
related geographical mutant. Comparisons with existing plants are not
so satisfactory, although many tropical Araliacee show suggestive resem-

1 Hollick, Mon. U. S. Geol. Survey, vol. 1, p. 99, pl. xxxvii, figs. 1, 2, 1907.
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blances. The Moracee in the genus Artocarpus and its allies also show
many features of this fossil species.
Occurrence.—MacoTHY FORMATION. Grove Point, Cecil County.
Collection.—Maryland Geological Survey.

ARALTA WASHINGTONIANA Berry
Plate EXXXII, Fig. 3

Aralia washingtoniana Berry, 1910, Bull, Torrey Bot. Club, vol. xxxvii, p.
27, pl. viii, fig. 4.

Description.—Leaves of medium size, broadly trilobate, about 9 cm. to
10 cm. in length by 8 em. in greatest width. Sinuses shallow and rounded.
Lobes broadly rounded. TPetiole and midrib stout. Tateral primarics
scarcely to be distinguished from the secondaries. Secondaries four or
five subopposite pairs, rather straight, indifferently camptodrome or cras-
pedodrome. Tertiaries well marked, transverse. Margins entire.

The remains of this species are numerous but fragmentary. In general
outline and venation they suggest a species of Aspidiophyllum, but they
lack the characteristic base of that genus. There is some resemblance,
not close, however, to Aralia rotundiloba Newberry and to Aralia nassau-
ensis Hollick.

Occurrence.~RariTAN FormaTiON. East Washington Heights, Dis-
trict of Columbia.

Collection.—U. S. National Museum.

Genus ARALIOPSOIDES n, gen.?
ARALIOPSOIDES BREVILOBA Berry
Plate LXXXVI, Fig. 2
Araliopsis breviloba Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 417.

Description.—Leaves of medium size, fan-shaped in general outline,
between 10 em. and 11 em. in length by the same dimensions in maximum

* Since proposing the very appropriate name Araliopsis (Bull. Torrey Bot.
Club, vol. xxxviii, 1911, p. 413) for this genus, the writer has discovered that
this name is preoccupied, having been used by Engler in 1895 for a monotypic
and little-known genus of Rutacew from Africa.
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width, which is from tip to tip of the lateral lobes. Trilobate. Apical
lobe very short and conical. Lateral lobes short and pointed, somewhat
recurved outward. Sinuses open, shallow and rounded, not extending
more than one-fifth of the distance from the apex to the base. Lateral
margins at first full and rounded, then curving inward to the decurrent
base. Primaries three in number, equally stout and curved, the laterals
subopposite and suprabasilar. Secondaries numerous, curved, campto-
drome, branching from the primaries at angles of less than 45°. Ter-
tiaries transverse. Margins entire throughout. Texture coriaceous.
This characteristic leaf is probably the end term of a series of forms
starting with Araliopsoides cretacea, but whether it represents an extreme
of variation of that species or a distinet but related species cannot be
definitely determined. The present form suggests various species from
the Dakota sandstone of the West, which Professor Lesquereux referred to
the genus Cissites. 1t is also similar to the form from the Cenomanian of
Bohemia described by Velenovsky * as Aralia anisoloba, differing slightly
in outline and lacking the remotely dentate margins of the latter.
Occurrence—RARITAN FormATiON. Bull Mountain, Cecil County.
Collection.—Maryland Geological Survey.

ARALIOPSOIDES CRETACEA (Newberry) ’
Plate LXXIV, Fig. 3; Plate LXXXIV, Figs. 1, 2 ; Plate LXXXYV, Figs.
1-5; Plate LXXXVIII, Figs. 1-3

Sassafras cretaceum Newberry, 1868, Ann. N. Y, Lyc. Nat. Hist., vol. ix, p.
14 (non Penhallow, 1904 and 1908).
Sassafras cretaceum Newberry, 1878, Ills. Cret. and Tert. Pl pl. vi, figs. 1-4.
Sassafras cretaceum Newberry, 1898, Mon. U. S. Geol. Survey, vol. XxXxv, p.
98, pl. vi, figs. 1-4; pl. viii, figs. 1, 2 (non pl. vii, figs. 1-3).
Sassafras cretaccum Lesquereux, 1878, Cret. F., p. 80, pl. xi, figs. 1, 2; pl.
xii, fig. 2.
Sassafras cretaceum ? Kurtz, 1902, Revista Mus. La Plata, vol. x.
Sassafras cretaceum Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 22.
Araliopsis cretacea Berry, 1911, Ibidem, vol. xxxviii, p. 413.
!Velenovsky, F1. Bohm. Kreidef., Theil i, 1882, p. 22, pl. v, figs. 4-6.
*This form was cited in 1878 by Saporta and Marion (Mém. Cour. Sav.
Etrang. Acad., tome xli, 1878, p. 78), as Araliopsis (Sassafras) cretacea, but
there is no evidence to show that they had any generic proposal in mind.
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Description—* Leaves petiolate, decurrent at base, very smooth above,
strongly nerved below ; three-lobed ; lobes entire and acute. The nervation
is all strongly defined ; the central nerve straight or nearly so; the lateral
primary nerve springing from it at an angle of 30°; secondary nerves
regularly arched till they approach the margin of the lobes, when they are
abruptly curved and run together. From these the tertiary nerves are
given off at a right angle, and from these the quaternary nerves spring
at a similar angle, together forming a network of which the areoles are
subquadrate.”—Newberry, 1868.

Professor Newberry includes under Sassafras cretaceum the various
forms described by Professor Lesquereux as S. mudgei, S. subintegri-
folium, S. integrifolium, S. obtusum, S. cretaceum dentatum, S. cre-
taceum obtusum, S. acutilobum, Cissites harkianus, and C. salisburie-
folius. While this shows the undoubted composite nature of S. cretaceum,
it also shows that the extremes of leaf form above mentioned are so closely
connected with the more typical leaf by a series of intermediate forms that
the question of where one species shall end and another hegin is an
extremely difficult one.

The writer considers the leaf figured by Prof. Newberry on pl. vi, fig. 1,
Later Ext. F1, to be the typical form of this species, thus agreeing with
Newberry’s original deseription and with his later opinion expressed in
1898. This type bears considerable resemblance to some modern Sassa-
fras leaves. A slight widening of the terminal lobe of some of these in the
basal region would give a leaf strikingly like Araliopsoides cretacea; or
were the sinuses of the latter slightly deeper we would have the typical
modern leaf. The basal portion of the leaf is like Sassafras, and the indi-
cations point to a similar venation in this region. The first pair of secon-
daries do not branch to form margins of the sinuses; the left one runs
directly to the sinus, however, and may possibly have conformed to the
margin and been effaced in the specimen ; the right one is stronger and
runs almost to the sinus where it makes a sharp turn upward, continuing
until it joins the next secondary. This feature is analogous to those in
the modern leaf, which may indicate the mode of origin of this peculiar
character. This leaf seems to form a central figure from which a series of
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forms grade in several directions, culminating in quite dissimilar leaves.
Lesquereux’s Sassafras cretaceum is a more planatoid leaf, with more
acute tips, a tendency to become dentate, and with the primaries inserted
nearcr the base. Closely allied to the preceding is his Sassafras (Arali-
opsis) mirabile, which serves as a connecting link with his Platanus
recurvata. From the aforementioned Sassafras cretaceum of Lesquereux
it is but a step to such a leaf as the one shown on pl. viii, fig. 2, Later
Bxt. FL, and to the trilobed forms referred to Cissites harkerianus, and
these in turn grade into the more Cissoid forms of this species, such as
those shown on pl. i, fig. 3, Cret. Flora. The primaries are basal and of not
much greater caliber than the regularly succeeding straight secondaries.
It is but a step from this leaf to that of Cissites heerii on the one hand,
with its palmately five-pointed blade, and to such forms as Cissifes
acuminatus on pl. v, fig. 4, Cret. and Tert. FL, on the other; which in
turn, by the elimination of the decreasing dentate points, gives us the
leaf shown on pl. v, fig. 3, Cret. and Tert. F1. In the second series of
leaves diverging from the typical Sassafras cretuceum, pl. viii, fig. 1,
Later Ext. Fl., is removed a slight distance by the shortening of the blade,
the thickening of the primaries and secondaries, and the shortening and
rounding of the lobes (Sassafras obtusum) ; while a smaller leaf would
be its logical descendant; and from these leaves to those referred to the
typical Cissites salisburiefolius is but a step. In the third series of
leaves diverging from the typical Sussafras cretaceum, we note that the
leaf has its lobes much produced, narrow and running to a sharp point,
as in the beautiful leaf on pl. vii, fig. 1, Later Ext. F1.,, which, however,
is still referred to Sassafras cretaceum. Lesquereux’s Sassafras acuti-
lobum does not differ greatly from the preceding except in the direction of
the lobes, which is a questionable specific character. From this leaf it is
no great jump to those trilobed forms which are referred to Aralia welling-
toniana, the chief difference being in the margin. Thus we have an inter-
related series connecting those leaves which seem to show affinity to
Sassafras with those which suggest Platanus on the one hand, and with
others which suggest Cissites and Aralia on the other.
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While it may be considered probable that from a biologic viewpoint the
forms mentioned in the foregoing paragraphs, as well as others not cited,
represent the variations of a single species of Upper Cretaceous tree, or
at least represent the leaves of closely filiated species, it seems best from
the viewpoint of systematic, and especially stratigraphic, paleobotany,
that most of the differentiations instituted by Lesquereux be perpetuated.
Consequently the present series is limited to the typical material as defined
and illustrated by the original describer.

Falling within these limits are a number of unrecorded occurrences
from the Raritan formation of Maryland.

Occurrence—RariTaN ForMaTroN. Bull Mountain and Shannon
Hill, Cecil County ; Brightseat, Prince George’s County ; Glymont, Charles
County, Maryland ; East Washington Heights, Overlook Inn Road, Dis-
trict of Columbia.

Collections.—Maryland Geological Survey, U. S. National Museum.

ARALIOPSOIDES ORETACEA DENTATA (Lesquereux) Berry
Plate LXXXVII, Fig. 1

Sassafras (Araliopsis) cretaceum dentatum Lesquereux, 1846, Ann. Rept. U.
S. Geol. and Grogr. Survey Terr. for 1874, p. 344.

Sassafras (Araliopsis) cretaceum Lesquereux, 1874, Cret. Fl., p. 80 (pars),
pl. xi, figs. 1, 2.

Araliopsis cretacea dentate Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii,
p. 416.

Description.—Leaves of small or medium size, trilobate in general out-
line, with euneate or decurrent base, and acuminate tips. Length ranging
from 6 cm. to 11 em. Maximum width, at a point about midway betwecn
the apex and the base, ranging from 5 em. to 10.5 cm. Sinuses separating
the broad and rapidly narrowed lobes, open and rounded, not reaching
half-way to the base. Margins entire below, more or less dentate above.
Teeth not prominent, widely and irregularly spaced, separated by very
shallow sinuses. Petiole stout, enlarged at the basc, about 3 cm. in length.
Midrib stout and prominent. Latcral primaries, one on each side running
to the tips of the lateral lobes, stout, prominent, diverging from the midrib
at acute angles (45° or less) above its base, slightly curved outward
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in their course. Secondaries relatively stout, numerous, subparallel,
camptodrome in those parts of the leaves where the margin is entire, a

lesser or greater number craspedodrome in leaves or parts of leaves where
the margin is dentate.

This species was described by Lesquereux from the Dakota sandstone
as a form of Sassafras. It may be distinguished from the type by its
usually smaller size and its more or less toothed margin. It is not com-
mon and may not be entitled to even varietal rank.

Occurrence.—RARITAN ForMATION. Bull Mountain, Cecil County.

Collection.—Maryland Geological Survey.

ARALIOPSOIDES ORETACEA SALISBURLEFOLIA (Lesquereux) Berry
Plate LXXXVI, Fig. 1; Plate LXXXVII, Figs. 2, 3

Populites salisburicfolia Lesquereux, 1868, Amer, Jour. Sei. (ii), vol. xlvi,
p. 94.

Sassafras obtusus Lesquereux, 1872, 5th Ann. Rept. U. S. Geol. Survey Terr.
(Hayden), 1871, p. 303.

Sassafras obtusus Lesquereux, 1873, 6th Ann. Rept. U. S. Geol. Survey, Terr.
(Hayden), 1872, p. 424.

Sassafras obtusum Lesquereux, 1874, Cret. FL, p. 81, pl. xiii, figs. 2-4.

Sassafras (Araliopsis) cretaceum obtusum Lesquereux, 1874, Cret. F1., p. 80,
pl. xii, fig. 3; pl. xiii, fig. 1.

Oissites obtusum Lesquereux, 1876, 8th Ann. Rept. U. S. Geol. Survey Terr.
(Hayden), 1874, p. 354.

Sassafras (Araliopsis) obtusum Lesquereux, 1883, Cret. and Tert. F1., p. b6.

Cissites salisburiefolius Lesquereux, 1883, Cret. and Tert. Fl., p. 66.

Oissites salisburiefolius Lesquereux, 1892, Mon. U. S. Geol. Survey, vol.
xvii, p. 164.

7 Sassafras cretaceum Newberry, 1898, Mon. U. S. Geol. Survey, vol. XXxv,
pl. viii, fig. 1.

Cissites salisburiefolius Ward, 1899, 19th Ann. Rept. U. S. Geol. Survey,
pt. ii, p. 707, plL. clxxi, fig. 5.

Araliopsis cretacea salisburiefolic Berry, 1911, Bull. Torrey Bot. Club, vol.
xxxviii, p. 416.

Description.—Leaves of variable size ; trilobate in general outline ; with
a decurrent base ; and broad, usually but slightly developed, rounded lobes.
Length ranging from 7 cm. to 13 cm. Maximum width, about midway
between the apex and the base, ranging from 6 cm. to 15 cm. Margins
entire. Texture subcoriaceous. Lobes usually wider than long, separated
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by open, usually shallow, rounded sinuses. Petiole very stout, at least
4 cm. or 5 cm. in length. Midrib stout, prominent. Lateral primaries
subopposite, suprabasilar, diverging from the midrib at acute angles,
stout, prominent, craspedodrome. Secondaries numerous, stout, in gen-
eral regularly spaced and subparallel, camptodrome.

This well marked variety was described originally from the Dakota
sandstone where it is not uncommon. It has been referred successively
to the genera Populites, Sassafras, and Cissites, but is a well marked form
of Araliopsoides close to Araliopsoides cretacea.

Occurrence—RARITAN ForMATION. Bull Mountain, Cecil County.

Collection.—Maryland Geological Survey.

Family CORNACEAE
Genus CORNUS Linné
[Sp. P, 1753, p. 117]
CorNUS CECILENSIS Berry
Plate LXXXII, Fig. 2
Cornus cecilensis Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 408,
pl. xix, fig. 4.

Description.—Leaves of medium size, broadly ovate or elongate-ellipti-
cal in general outline, 8.5 cm. in length by 4.75 cm. in maximum width,
at a point about half-way between the apex and the base. Apex bluntly
pointed. Base cuneate. Midrib stout. Secondaries about six pairs,
branching from the midrib at an angle of about 45°, curving upward
approximately parallel with the lateral margins, at length camptodrome.
Tertiaries obsolete. Texture subcoriaceous.

Several Cretaceous forms have been referred to the genus Cornus,
although this determination is not conclusively proven. Leaves of a
similar facies are found among the Rhamnales, representatives of which
order would be much more likely to occur under the climatic conditions of
the Upper Cretaceous than would those of Cornus.

Occurrence.—MacoTHY FORMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.
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CorNUS FORCHHAMMERI Heer
Plate LXXXII, Fig. 1
Cornus forchhammeri Heer, 1882, Fl. Foss. Arct.,, Bd. vi, Ab. ii, p. 85, pl.
xliv, fig. 13.

Cornus forchhammeri Berry, 1910, Bull. Torrey Bot. Club, vol. xxxviii.

Description.— C. foliis herbaceis, cllipticis, integerrimis, nervo medio
valido, nervis secundariis utrinque 4, oppositis, subtilibus, angulo acuto
egredientibus, distantibus, curvatis, camptodromis.”—Heer, 1882.

The Grove Point leaf is a trifle narrower than the type, otherwise the
two are identical. Cornophyllum vetustum Newberry ' from the Raritan
formation of New Jersey is possibly the same species. The features in
which the Maryland leaf differs from that of Newberry are its more lanceo-
late form ; the symmetrical base ; the fewer secondaries (four to six, instead
of six to seven), which form a much more acute angle with the midrib, and
are more regular in their course; the presence of the transverse tertiaries,
which are not visible in the Raritan leaf. The Grove Point leaf has a more
regular margin, a longer petiole, a stouter midrib and a more secondary
venation, all features in which the New Jersey leaf departs somewhat
from the typical leaves of Cornus.

The present species was described from the Atane beds of Greenland to
which it is confined except for its occurrence in the Magothy formation of
Maryland. The generic reference is not positive and it may well be
questioned if this and allied forms that are commonly referred to Cornus
are not more properly referable to the Rhamnacee.

Occurrence.—MacoTHY ForMATION. Grove Point, Cecil County.

Collection.—TU. S. National Museum.

order ERICALES

Family ERICACEAE
Genus ANDROMEDA Auct.
ANDROMEDA NOVE-CEASAREZE Hollick
Plate LXXXIX, Figs. 1, 2
Andromeda nove-casaree Hollick, 1896, in Newberry, Mon. U. S. Geol. Sur-

vey, vol. xxvi, p. 121, pl. xlii, figs. 9-12, 28-31.
Andromeda nove-ceserew Smith, 1894, Geol. Coastal Plain in Ala., p. 348.

1 Newberry, Mon. U. S. Geol. Survey, vol. xxvi, p. 119, pl. xix, fig. 10, 1896.
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Andromeda nove-cesaree Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii,
p. 181,

Andromeda nove-cesaree Berry, 1907, Ibidem, vol. xxxiv, p. 29, vol. xxxvii,
p. 29.

Andromeda nove-cesaree Berry, 1911, Bull. 3, Geol. Survey of New Jersey,
pl. xx, fig. 7.

Andromeda nove-cesaree Berry, 1912, Ibidem, vol. xxxix, p. 405.

Andromeda nove-cesaree Berry, 1914, Prof. Paper U. S. Geol. Survey, No.
84, pp. 58, 120, pl. xiv, figs. 5, 6; pl. xxiv, fig. 1.

Description.—Leaves small, thick, and entire, with stout petioles and
midribs and obscure secondary venation which is immersed in the thick
lamina. Length 2.5 cm. to 5 cm. Width varying from 0.9 cm. to 1.3 cm.
Venation, where visible, showing numerous parallel, camptodrome, rela-
tively long and thin secondaries which branch from the midrib at acute
angles. While the majority of these leaves are equally acuminate at both
ends, there is considerable variation in this respect, and a well-marked
tendency is shown in a considerable number of specimens which are rela-
tively broader, especially in the upper half, toward an obtusely rounded
apex, the termination of the midrib showing as a small mucronate point.
The base in these forms gradually narrows to the stout petiole. The
variations in outline of this species are well shown in the figures repro-
duced in Professor Newberry’s monograph, the specimens collected from
the South Atlantic Coastal Plain having an obtusely rounded apex scem-
ingly more often than those from New Jersey.

In the Raritan formation this species is only known with certainty
from the uppermost beds at South Amboy, New Jersey. It becomes more
abundant in the overlying Magothy formation, occurring from New Jersey
to Maryland in beds of this age. Farther south it is found as one of the
typical fossils of the Black Creek formation in North Carolina, being a
prominent but never abundant element in the dark lignitic laminated clays
of the upper beds associated with Araucaria, Cunninghamites, Pistia, etc.,
and a marine fauna.

It occurs in the Middendorf beds of South Carolina and is also present
in Georgia and the Woodbine formation of northeastern Texas. It has not
been observed to be common in the Tuscaloosa formation, being only
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known from near the base. However, the abundance of this species at
somewhat higher horizons in Georgia would indicate that its rarity in the
Tuscaloosa deposits may be more apparent than real.
Occurrence.—~MacoTHY ForMaTION. Grove Point, Cecil County;
Round Bay, Ann Arundel County.
Collection.—Maryland Geological Survey.

ANDROMEDA COOKII Berry
Plate LXXXIX, Fig. 3

Andromeda flexuosa Newberry, 1896, Mon. U. S. Survey, vol. xxvi, p. 121,
pl. xxxiv, figs. 1-5 (non Moon 1849).

Andromeda flexuosa Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii, p. 416,
pl. Ixxix, fig. 2.

Andromeda flexuosa Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 101,
pl. xxxix, fig. 6.

Andromeda cookii Berry, 1909, Bull. Torrey Bot. Club, vol. xxxvi, p. 261.
Andromeda cookii Berry, 1910, Ibidem, vol. xxxvii, p. 29.
Andromeda eookii Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 206,

pl. xxvi, figs. 3, 4.

Description.—Leaves of variable size, narrowly lanceolate and often
falcate in general outline, with an acuminate apex and a cuneate base.
Length ranging from 6 cm. to 12 cm. in the middle part of the leaf.
Margins entire. Texture coriaceous. Midrib stout and flexuous. Secon-
daries strong, somewhat flexuous, branching from the midrib at acute
angles and arching upward in ascending camptodrome curves. Tertiaries
mostly simple, transverse, forming oblong areoles.

This species is of the same general character as the other Cretaceous
species of Andromeda, with which it is strictly congeneric. It makes its
earliest appearance in the lower Raritan of New Jersey, where it is com-
mon. It is not uncommon in the overlying Magothy formation.

Occurrence.—MAaGoTHY FoRMATION. Grove Point, Cecil County;
Round Bay, Anne Arundel County.

Collection.—Maryland Geological Survey.
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ANDROMEDA PARLATORII Heer
Plate LXXXIX, Fig. 4

Andromeda parlatorii Heer, 1866, Phyll. Crét. d. Nebr., p. 18, pl. i, fig. 5.

Prunus ! parlatorii Lesquereux, 1868, Amer. Jour. Sci., vol. xxxvi, p. 102.

Andromeda parlatorii Heer, 1874, F1. Foss. Arct., Bd. iii, Ab. ii, p. 112, pl.
xxxii, figs. 1, 2.

Andromeda parlatorii Heer, 1882, Ibidem, Bd. vi, Ab. ii, p. 79, pl. xxi, figs.
1b, 11; pl. x1ii, fig. 4c.

Andromeda parlatorii Lesquereux, 1874, Cret. F1, p. 88, pl. xxiii, figs. 6, 7;
pl. xxvili, fig. 15.

Andromeda parlatorii Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii,
p. 115, pl. xix, fig. 1; pl. x1ii, fig. 6.

Andromeda parlatorii Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi,
p. 120, pl. xxxi, figs. 1-7; pl. xxxiii, figs. 1, 2, 4, 5.

Andromeda parlatorii Smith, 1894, Geol. Coastal Plain in Ala., p. 348.

Andromeda parlatorii Hollick, 1898, Ann. N. Y. Acad. Sci., vol. xi, p. 420,
pl. xxxvii, figs. 1-4.

Andromeda parlatorii Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 101,
pl. xxxix, figs. 2-5.

Andromeda parlatorii Berry, 1903, Bull. N. Y. Bot. Garden, vol. iii, p. 97,
pl. i, figs. 1-4.

Andromeda parlatorii Berry, 1904, Bull. Torrey Bot. Club, vol. xxxi, p. 79,
pl i, figs. 1, 2.

Andromeda parlatorii Berry, 1906, Ibidem, vol. xxxiii, p. 181.

Andromeda parlatorii Berry, 1907, Ibidem, vol. xxxiv, p. 203, pl. xv, fig. 2.

Andromeda parlatorii Berry, 1907, Johns Hopkins Univ. Cire., n. s., No. 7,
p. 81.

Leucothoe parlatorii Schimper, 1874, Pal. Végét., vol. iii, p. 11.

Andromeda parlatorii Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 29.

Andromeda parlatorii Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p.
206, pl. xxvii, figs. 1-4.

Andromeda parlatorii Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84,
p. 60.

Description.—Leaves ovate-lanceolate in outline, with a long and gradu-
ally narrowed apex, and a broad, somewhat rounded, but finally cuneate or
slightly decurrent base. Petiole and midrib stout. Length about 10 cm.
to 12 cm. Maximum width about 3 cm. in the lower half of the leaf.
Secondaries numecrous, rather thin, subparallel, branching from the mid-
rib at acute angles, long and ascending, at length camptodrome. Terti-
aries mostly straight, transverse. There is considerable variation in the
size of these leaves and in the angle which the secondaries form with the
midrib, and consequently in their length and degree of curvature. Some
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of the specimens approach quite closely to the small leaves of Andromeda
grandifolia Berry, which are more slender and apically attenuated than
in the normal sized leaves of the latter.

This species was first described by Professor Heer in one of the earliest
published accounts of the Dakota group flora, and it has since been found
to have a wide geographical range. It is one of the commonest fossils in
the Dakota sandstone, having been recorded from Minnesota, Kansas, and
Nebraska. In eastern North America it is recorded from the Atane beds
of Greenland, the Magothy formation on Marthas Vineyard, the Raritan
formation of New Jersey, the Magothy formation of New Jersey, Dela-
ware, and Maryland, the Black Creek formation of North Carolina, and
the Middendorf beds of South Carolina. In Alabama it is common in
the Tuscaloosa formation and extends into the lower Eutaw beds in Hale
County.

The genus Andromeda of Linné has been much segregated by the subse-
quent taxonomists, and this is reflected in Schimper’s proposal to refer
this species to the genus Leucothoe. However, the more comprehensive
name has obvious advantages for the paleobotanist in cases like this,
where it is impossible to discriminate between the various Ericaccous
genera with any degree of accuracy.

Occurrence.—MacoTHY FormaTIoN. Deep Cut, Delaware; Grove
Point, Cecil County ; Round Bay, Anne Arundel County, Maryland.

Collection.—Maryland Geological Survey.

ANDROMEDA GRANDIFOLIA Berry

Andromeda latifolic Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p.
120, pl. xxxiii, figs. 6-8, 10 (non fig. 9); pl. xxxiv, figs. 6-11; pl. xxxVi,
fig. 10 (non Wright).

Andromeda latifolie Smith, 1894, Geol. Coastal Plain in Ala., p. 348 (nomen
nudum).

Andromeda latifolia Hollick, 1904, Bull. N. Y. Bot. Garden, vol. iii, p. 416,
pl. Ixxix, fig. 3.

Andromeda latifolia Hollick, 1907 Mon. U. S. Geol. Survey, vol. 1, p. 100,
pl. xxxix, fig. 1. .

Andromeda grandifolia Berry, 1907, Bull. Torrey Bot. Club, vol. xxxiv, p.
204, pl. xv, fig. 3.

Andromeda grandifolia Berry, 1910, Ibidem, vol. xxxvii, p. 28.
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Andromeda grandifolia Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p.
205, pl. xxvi, figs. 1, 2.

Andromeda grandifolia Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84,
p. 59, pl. xiv, fig. 10.

Description.—Leaves thick and coriaceous, varying considerably in size
and shape. From 4 cm. to 20 cm. in length by 1.5 ¢cm. to 7 cm. in width.
Ovate-lanceolate in outline with an entire, usually somewhat undulate
or unsymmetrical margin. Apex obtusely pointed or sometimes rounded.
Base somewhat wedge-shaped. Midrib and petiole very stout. Secon-
daries relatively few, six to eight pairs, stout and flexuous, branching from
the midrib at acute angles and sweeping upward in long curves, eventu-
ally inosculating to complete the strictly camptodrome venation.

This species occurs from the lower Raritan of New Jersey to the top of
the eastern leaf-bcaring Cretaceous. It is a not uncommon fossil in the
Magothy formation from New Jersey to Maryland, the Black Creek beds
of North Carolina, and the Tuscaloosa formation of Alabama. It is larger,
relatively broader, and less regular than Andromeda parlatorii Heer.

Occurrence.—MacoTiy FormaTioN. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

order PRIMU LALES

Family MYRSINACEAE

Genus MYRSINE Linné
[Sp. Pl., 1753, p. 196]

MYRSINE BOREALIS Heer
Plate LXXXIX, Fig. 5
Myrsine borealis Heer, 1874, F1. Foss. Arct., Bd. iii, Ab. ii, p. 113, pl. xxxii,
fig. 23.
Myrsine borealis Heer, 1882, Ibidem, Bd. vi, Ab. ii, p. 81, pl. xxiv, figs. Tb,
8; pl. xxvii, fig. 1b; pl. xliv, fig. ba; pl. xlvi, figs. 19, 20.
Myrsine borealis White, 1890, Amer. Jour. Sci., vol. xxxix, p. 98, pl. ii, fig. 5.
Myrsine borealis Smith, 1894, Geol. Coastal Plain Ala., p. 348.
Myrsine borealis Newberry, 1896, Mon. U. 8. Geol. Survey, vol. xxvi, p. 122,
pl. xxiv, figs. 4-6.
Myrsine borealis Hollick, 1895, Bull. Geol. Soc. Amer., vol. vii, p. 13.
Myrsine borealis Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 102, pl.
xxxix, figs. 10, 11.
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Diospyros rotundifolia Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi, p. 53,
pl. elxxix, fig. 2.

Myrsine borealis Berry, 1910, Bull. Torrey Bot. Club, vol. xxxvii, p. 29.

Myrsine borealis Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 208.

Description.—“ M. foliis ovatis (?), integerrimis, nervis secundariis
numerosis, approximatis, ramosis, camptodromis.”’—Icer, 1874.

Leaves ovate-elliptical in outline, obtusely rounded above and slightly
cuncate below, 2.5 em. to 5 cm. in length by 1.2 em. to 3 cm. in maximum
width, with a stout pectiole about 1 em. in length. Margins entire.
Texture coriaceous, more or less obscuring the venation. Midrib stout.
Secondaries mediumly stout, five to cight alternate pairs, parallel, branch-
ing from the midrib at acute angles, camptodrome. Tertiaries fine, form-
ing an inosculating scries of elongated meshes, more or less parallel with
the secondaries. In specimens-in which the tertiary venation is visible
the appearance is very different from that shown in Professor Newberry’s
figures where ouly the secondaries are seen. These latter may be com-
pared with the similarly preserved leaves from Greenland figured by Heer
(pl. xxiv, fig. 8; pl. xliv, fig. 5a).

This species was described originally from the Atane beds of Greenland
by Professor Heer, and was subsequently collected in considerable abun-
dance from the Raritan formation in New Jersey. It has also been
recorded from Marthas Vineyard and Long Island, and from the Black
Creek formation in North Carolina. In Alabama it is, so far as known,
confined to the Lower Tuscaloosa of Fayette County, where it is 110t cspe-
cially common.

Occurrence—Macoray FormarioN. Grove Point, Cecil County.

Collections.—Maryland Geological Survey, U. S. National Museum.

MyRsINE GAUDINI (Lesquereux) Berry
Plate LXXXIX, Figs. 6, ¥

Myrsinites ¢ gaudini Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii,
p. 115, pl. lii, fig. 4.

Myrsine elongata Hollick, 1894, Bull. Torrey Bot. Club, vol. xxi, p. 54, pl.
clxxvii, fig. 2.

Myrsine elongata Hollick, 1898, Ann. Rept. N. Y. Acad. Sci., vol. xi, p. 420,
pl. xxxviii, figs. 3, 4.

58
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Myrsine elongata Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 102, pl.
viii, fig. 1b; pl. xxxix, figs. 13, 14.

Myrsine elongata Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 122,
pl. xxii, figs. 1-3.

Myrsine gaudini Berry, 1909, Bull. Torrey Bot. Club, vol. xxxvi, p. 262.

Myrsine gaudini Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 210, pl.
xxiv, figs. 3, 4.

Myrsine gaudini Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 408.

Myrsine gaudini Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, p. 61,
pl. xiv, fig. 9.

Description.—Leaves oblanceolate or elongate-obovate in outline, 5.5
cm. to 7 cm. in length by 1.9 em. to .5 em. in greatest width. Margins
entire. Apex obtusely rounded. Base somewhat elongated, narrowly
cuneate. Petiole present, stout. Midrib stout below, rapidly diminish-
ing in caliber. Secondaries numerous, eight to ten pairs, alternate, branch-
ing from the midrib at angles of from 40° to 45°, camptodrome. When
tertiary venation is distinctly preserved the venation is more typical of
the genus than when only the secondaries are partially visible.

This species is well distributed in the Raritan formation and has been
recorded also from Long Island and Staten Island. The identification of
Myrsinites ? gaudini Lesquereux with the eastern forms with which it is
obviously identical extends the range eastward from Kansas to Long
Island. It may be readily distinguished from the other.species of Myrsine
by its relatively narrow elongated form. It is present in the Black Creek
formation of North Carolina, the Middendorf beds of South Carolina, and
the Tuscaloosa formation of Alabama.

Occurrence.—MacoTry ForMATION. Grove Point, Cecil County.

Collection.—Maryland Geological Survey.

Order EBENALES

Family SAPOTACEAE
Genus SAPOTACITES Ettingshausen
[Abh. k. K. geol. Reichs., Bd. ii, 1853, p. 61]
SAPOTACITES KNOWLIONI Berry

Plate XC, Fig. 2
Sapotacites sp. Lesquereux, 1892, Mon. U. S. Geol. Survey, vol. xvii, p. 114,
pl. Ixv, fig. 3. o
Sapotacites Knowltoni Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p.
181, pl. viii, fig. 1.
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Description—Leaves clliptical in general outline, with a slightly
emarginate apex and full rounded margins to the broadly pointed base.
Length 5.5 em. Maximum width, in the middle part of the leaf, about
2.5 em. Margins entire. Texture subeoriaceous. Petiole stout, curved,
about 4 mm. to 5 mm. long, slightly expanded proximad. Midrib stout.
Secondaries thin, diverging from the midrib at angles of about 35°,
ascending, camptodrome, often obsolete by immersion in the leaf sub-
stance. Tertiaries obsolete.

The present well-marked species oecurs in the Magothy formation of
the Kast and the Dakota sandstone of the West. It is very similar to
Sapotacitcs obovata Velenovsky * of the Cenomanian of Bohemia, the latter
being a somewhat larger leaf and relatively narrower toward the base.
The present species also resembles Sapotacites retusus Heer as it oceurs in
the Raritan formation, but is less emarginate and widest across the middle
and not toward the base; the basal lateral margins are convex instead of
coneave and the secondaries are more ascending.

Occurrence.—MaaoTry FormatioN. Deep Cut, Delaware.
Collection.—Maryland Geological Survey.

Genus BUMELIA Swartz
[Prodr. Veg. Ind. Oc., 1788, p. 49]
BUMELIA PRENUNTIA 1. sp.

Plate XC, Fig. 1

Description.—I.caves of rather small size, obovate in general outline,
with a broadly rounded and sometimes faintly retuse tip, and a narrow
pointed base. Length about 4.5 em. Maximum width, above the middle
of the leaf, about 1.8 em. Margins entire, evenly rounded distad, rather
straight or only slightly curved proximad. Texture subcoriaccous. Mid-
rib stout and prominent, usually slightly curved. Secondaries numerous,
thin, camptodrome, diverging from the midrib at an angle of about 55°,
largely immersed in the leaf substance. Tertiaries obsolete.

This speeies resembles the form from the Raritan formation of New
Jersey described by Newberry as Dalbergia apiculata. It is named pre-

* Velenovsky, Fl. Bohm. Kreidef., Theil iii, p. 3, pl. iii, fig. 6, 1884.
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nuntia, since it is prophetic and probably ancestral to Bumelia lanugino-
safolia Berry of the Wilcox Focene. Tt is suggestive of several modern
species of Bumelia of the coastal region in the southern United States and
throughout tropical America to Brazil. There are a score of existing
species confined to America.
Occurrence.—MacoTiry ForaaTtiox. Grove Point, Cecil County.
Collection.—Maryland Geological Survey.

Family EBENACEAE
Genus DIOSPYROS Linné
[Sp. PL, 1753, p. 1057]

D10SPYROS PRIMAEVA Heer
Plate XC, Fig. 4

Diospyros primeva Heer, 1866, Phyll. Crét. d. Nebr,, p. 19, pl i, figs. 6, 7.

Diospyros primaeve Heer, 1882, F1. Foss. Arct,, Bd. vi, Ab. ii, p. 80, pl. xviii,
fig. 11.

Diospyros primeva Heer, 1883, Ibidem, Bd. vii, p. 31, pl. 1i, figs. 5a, 5b, 5c¢.

Diospyros primeve Engelhardt, 1891, 1sis, Abh. vii, p. 98.

Diospyros primeva Lesquereux, 1892, Mon, U. S. Geol. Survey, vol. xvii, p.
109, pl. xx, figs. 1-3.

# Diospyros primeva Frié, 1893, Archiv. Naturw. Landes. Béhm., Bd. ix, Nr.
i, p. 130, tf. 186.

Diospyros primevae Smith, 1894, Geol. Coastal Plain Ala., p. 348.

Diospyros primeva Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p.
124, pl. xxx, figs. 1-5.

Diospyros primevae Bartsch, 1896, Bull. Lab. Nat. Hist., Univ. Iowa, vol. iii,
p. 181.

Diospyros primeve Knowlton, 1901, 21st Ann. Rept. U. S. Geol. Survey, pt.
vii, p. 317, pl. xxxix, fig. 3.

Diospyros primeva Berry, 1905, Bull. Torrey Bot. Club, vol. xxxii, p. 46,
pl. ii.

Diospyros primeva Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 103, pl.
x1ii, figs. 2, 11.

Diospyros primeva Berry, 1911, Bull. Torrey Bot. Club, vol. xxxiv, p. 2C4.

Diospyros primeva Berry, 1911, Ibidem, vol. xxxviii, p. 417.

Diospyros primavae Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 211,
pl. xxix, fig. 1.

Diospyros primevae Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84, p. 61,
pl. xi, fig. 3; pl. xiv, figs. 12, 13.

Description.—Leaves oblong-ovate in outline, variable according to age,
ranging from 3 cm. to 15 cm. in length by 1.3 cm. to 5 cm. in greatest
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width, which is in the middle part of the leaf. Apex acute or obtuse. Base
cuneate. Margins entire. Petiole rather long and very stout. Midrib
also stout. Secondaries branching from the midrib usually at acute angles,
subopposite or alternate, parallel, camptodrome. Tertiaries forming
polygonal areoles whose relative prominence is one of the features of this
speeies.

This species, which is quite suggestive of the modern Diospyros vir-
giniana Linné, was deseribed by Heer from the Dakota group of Nebraska
ncarly half a eentury ago. It has proved to be a most wide-ranging form,
having been identified at both the Atane and Patoot horizons in Green-
land; in the Cenomanian of Saxony and the Turonian of Bohemia ; from
various localities within the Dakota group, including its southern exten-
sion, the Woodbine formation of Texas; and, with the exception of the
fragments from Marthas Vineyard and Long Island, which are of ques-
tionable identity, it is present, in cither the Raritan, or the Magothy, or
homotaxial formations, from New Jersey to Alabama.

Its most marked character is the prominenece of its tertiary areolation.
It is common at various localities in the lower Tusealoosa of western
Alabama and continues upward into those beds in Hale County which
have been placed in the basal portion of the Futaw formation.

Occurrence—RarITAN ForMaTION. Bull Mountain, Ceeil County.
Magoruy FormarioN. Bodkin Point, Anne Arundel County.

Collection.—Maryland Geological Survey.

D10oSPYROS ROTUNDIFOLIA Lesquereux
Plate XC, Fig. 3

Diospyros rotundifolia Lesquereux, 1874, Cret. F1, p. 89, pl. xxx, fig. 1.

Diospyros rotundifolia Lesquereux, 1892 Mon. U. S. Geol. Survey, vol. xvii,
p. 112, pl. xvii, figs. 8-11.

Diospyros rotundifolia Berry, 1906, Ann. Rept. State Geol. of New Jersey
for 1905, p. 139.

Diospyros rotundifolia Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p.
181.

Diospyros rotundifolia Berry, 1914, Prof. Paper U. S. Geol. Survey, No. 84,
p. 62, pl. xiv, fig. 14.

Description.—Leaves entire, variable in size, 4 em. to 10 em. in length

by 2 em. to 7 em. in maximum width, which is in the middle part. Outline
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broadly oval or elliptical. Apex broadly rounded. Base similarly rounded
or soniewhat narrowed and pointed. Petiole and midrib stout. Secon-
daries six or seven pairs, branching from the midrib at angles of from 50°
to 60°, arched, camptodrome. Texture subcoriaceous. Venation less
prominent than in Diospyros primeva Heer.

This species is a characteristic element in the post-Raritan flora of the
Atlantic Coastal Plain, although at times it is liable to be confused with
Muyrsine borealis Heer, or with some of the smaller, more orbicular, entire
leaves referred to Populus. The venation is markedly different, however.

Diospyros rotundifolia was described originally from the Dakota group
of Kansas, and it is common in the Magothy formation in New Jersey,
Delaware, and Maryland. In South Carolina it has been found only at a
single locality in the Middendorf beds. It is not rare in the lower
Tuscaloosa of western Alabama.

Occurrence.—MAGoTHY ForMarioN. Deep Cut, Delaware; Grove
Point, Cecil County, Maryland. |

Collection.—Maryland Geological Survey.

Drospyros VERA Berry
Plate XC, TFig. 5

Diospyros vera Berry, 1911, Bull. Torrey Bot. Club, vol. xxxviii, p. 418, pl.
xix, fig. 5.

Diospyros vera Berry, 1912, Plant World, vol. xv, p. 17, fig. 2.

Description.—Calyx small, four-parted, 11.5 mm. in diameter from tip
to tip of the lobes, which are obtusely pointed and nearly orbicular in out-
line, about 4 mm. or 5 mm. in width, contracted proximad and somewhat
reflexed, coriaceous, longitudinally veined. with inflexed margins which
give them a spoon-like form. Sinuses rather narrow and pointed, extend-
ing two-thirds of the distance to the peduncle. The central disk of the
calyx appears flat. There is a raised collar at the insertion of the peduncle,
the latter from its scar appears to have been relatively slender.

The present species is based upon the single specimen figured, which
shows the lower, peduncular face of the calyx. It is clearly referable to

this genus and was probably accrescent as in thc modern forms. It is
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much smaller than in our common American Diospyros virginiana L.,
but may be matched in some of the still existing species and is almost the
exact counterpart of some of the calices of Diospyros brachysepala Al.
Br., figured by Tlcer from the Swiss Tertiary. There can be no question
regarding its identity and in this respect it is much more conclusive than
the Calycites diospyriformis described by Newberry from the niddle
Raritan of New Jerscy, which has a five-lobed calyx. Its occurrence at
the same horizon at which the leaves of Diospyros primera Hceer arc so
abundant not only suggests that it may have been borne by the same tree
which furnishes the leaves found all the way from western Greenland to
Alabama, but also serves in a measurc to corroborate the identification of
these leaves.

The family Ebenacee has only five modern genera, but these include a
large number of species, a majority of which are referred to the genus
Diospyros. The latter has about one hundred and eighty existing species
distributed in both hemispheres. They are mostly tropical, a few species
extending beyond the tropics in eastern North Amedica, in the Mediter-
ranean region of Eurasia, and in eastern Asia where there is a considerable
massing of forms.

Occurrence.—RARITAN FormarioN. FEast Washington Heights, Dis-
trict of Columbia.

Collections.—U. S. National Museum.

Order POLEMONIALES
Family BORAGINACEAE
Genus CORDIA Linné
[Sp. PL, 1753, p. 1901
Corpia apicuraTa (Hollick) Berry

Plate XC, Fig. 6

Populus apiculata Hollick, 1892, Trans. N. Y. Acad. Sei., vol. xii, p. 4, pl. iii,
fig. 2.

Populus apiculata Smith, 1894, Geol. Coastal Plain in Ala., p. 548.

Populus apiculata Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi, p. 65,
pl. xv, figs. 3, 4.

Populus apiculata Berry, 1906, Bull. Torrey Bot. Club, vol. xxxiii, p. 172.
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Populus apiculate Hollick, 1907, Mon. U. S. Geol. Survey, vol. 1, p. 49, pl. vii,
figs. 28, 29.

Populus apiculata Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p. 111,
pl. xi, fig. 4.

Description.—Leaves variable in size and shape, ovate to orbicular in
general outline, 5 cm. to 10 cm. in length by 3 em. to ¥ em. in maximum
width, which is at or below the middle. Apex usually somewhat abruptly
produced into an acuminate tip. Base cuneate and slightly decurrent to
rounded or almost truncate. Margins entire, sometimes slightly repand.
Petiole of medium length, stout. Midrib mediumly stout, often flexuous.
Secondaries five or six pairs, subopposite below, alternate above, slender,
branching from the midrib at angles of from 45° to 50° and arching
upward, camptodrome. Tertiaries camptodrome in the marginal region,
percurrent internally.

Professor Newberry, the original describer of this specics in manuscript,
compared it with Populus hyperborea Hecr and Populus berggreni Heer,
but seemed doubtful of its real relation to Populus. This doubt secms
to be well founded, for while these leaves are not unlike those usually
referred to the genus Populus, this assumed relationship has by no means
been proven for a number of the Upper Crctaceous forms so identified.
While it is not impossible that species of Populus may have flourished
from New Jersey to the Gulf region during the Upper Cretaceous, the
association of a number of forms whose descendants are tropical led to an
extended search among cxisting tropical American forms, with the result
that the present species is referred to the genus Cordia. The latter has
upwards of two hundred existing species of the tropics and warmer extra-
tropical regions of both hemispheres, the majority being American, several
of which reach the Florida Keys, the Bahamas, and the valley of the Rio
Grande. The fossil specics in all its characters suggests most strongly the
existing Cordia sebestena Linné which ranges from the Florida Keys to
New Guinea. It also suggests Cordia tremula Griesbach of the West
Indies, and there is a gencral generic likeness to various other existing

specics of this genus. Cordia leaves arc variable and tend to have more or

less toothed margins as is sometimes the case in Cordia sebestena, but they
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are in general entire or slightly repand, and like the fossil somewhat
variable. Cordiu is certainly represented in the lower Eocene flora of the
Gulf region by forms that may be descendants of this Upper Cretaceous
species. The present form has been recorded from New Jersey, Staten
Island, Long Tsland, and Delaware, and is not rare in the lower beds of the
Tuscaloosa formation in the Alabama region.

Occurrence.—MacoTHY ForMATION. Deep Cut, Delaware.

Collection.—U. S. National Museum.

DICOTYLEDONAE INCERTAE SEDIS

Genus FONTAINEA Newberry
[Mon. U. S. Geol. Survey, vol. xxvi, 1896, p. 94]
FONTAINEA GRANDIFOLIA Newberry
Fontainea grandifolia Newberry, 1896, Mon. U. S. Geol. Survey, vol. xxvi,
1895, p. 96, pl. xlv, figs. 1-4.

Fontainea grandifolia Berry, 1911, Bull. 3, Geol. Survey of New Jersey, p.
219’

Description.—Specics based on relatively large leaves which may be

regarded as bilobate or as dichotomously compound with hilobate leaflets.
The latter are linear lanceolate and markedly unsymmetrical in outliue,
being narrowed and obtusely pointed distad and markedly inequilateral
proximad, one margin decurring for a distance of from 1 em. to 2 em.
below the opposite margin. The extremely stout midrib (or common
winged petiole of a double leaf) runs straight for a distance of 5 cm. to
6 cm. before forking dichotomously at an acute angle. Internally this
fork is often naked for a distance of 2 em. to 3 ecm. Secondaries fine,
numerous, subparallel ; they diverge from the midrib at wide angles and
become more or less lost in the leaf substance toward the margin, their
ends apparently united by flatly arched marginal veins. Areolation quad-
rangular. Margins entire. Texture coriaccous.

The present species was described by Newberry from the middle Raritan
of Woodbridge, New Jersey, to which locality it has hitherto been con-
fined. It is obviously dicotyledonous, although the writer knows of no
similar existing forms. Among previously described fossil specics it is
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very elose to the plant from the greensand of Niederschoena in Saxony
(Cenomanian) named Fucoides dichotomus by Reieh and renamed IHali-
serttes reichii by Sternberg * from its faneied resemblance to a recent sea-
weed Ilaliseris polypodotdes Agardh. Bronn® also figures this plant;
Rossmassler and Cotta refer it to Chiropteris, and Schimper transfers it
to the genus Delesseria beeause of its supposed resemblance to another
recent seaweed, Delessaria ruscifolio Agardh. Finally Rothpletz,’ recog-
nizing its dieotyledonous nature and unknown botanieal affinity, has pro-
posed that it be ealled Phyllites reichi.

There is no doubt but that the Raritan and the German plants are con-
generie but different specifieally.

Another somewhat similar form is Aralia furcata Velenovsky * from the
Perucer schichten (Cenomanian) of Bohemia, which is eompared with
reeent forms of Jatropha, Vitex, Cussonia, ete. It is hardly an Aralia,
and is probably eongenerie with Fontainca grandifolia Newberry and
Phyllites reichii (Sternberg) Rothpletz.

A single broken specimen represents the first of these in the Maryland
region.

Occurrence.—RARITAN ForMATION, Forked Creek, Severn River, Anne
Arundel County.

Collection.—Johns Hopkins University.

Genus CARPOLITHUS Allioni
[Oryctographiz Pedemontans Spec., 1757, p. 6]
CARPOLITHUS SEPTLOCULUS N. SP.
Plate LXXXIV, Fig. 3
Description.—Species based on the rather well preserved remains of
what appears to be a eompound ecapsular fruit, consisting of seven septi-
cidal valves. Length about 2 em. Diameter about 1.25 em. Pedunele
stout. Valves ovate-laneeolate in outline, pointed distad. Texture
coriaceous.

! Sternberg, F1. d. Vorwelt, Heft, ii, 1821, p. 34, pl. xxiv, fig. 7.

? Bronn, Lethea Geognostica, pl. xxviii, fig. 1.

‘ Rothpletz, Zeits. deutsch. geol. Gesell., Bd. x1viii, 1896, p. 904,
*Velenovsky, Fl. bohm. Kreidef., Theil iii, 1883, p. 13, pl. iv, fig. 1.
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This speeies is based on a single remarkably well-preserved speeimen
washed out of the sandy carbonaeeous elays of the Magothy formation.
Its botanieal relationship is uneertain sinee a variety of existing genera
have eomparable fruits. Among these might be mentioned various genera
of the Huphorbiaceew, Sterculiacee, Malvacem, ete. Somewhat similar
Eoeene fruits have been deseribed by the writer as speeies of Sterculio-
carpus, and by Viguier as speeies of Sezanella, both genera being referred
to the family Sterculiacee.

Ocourrence—MacoTaY ForMaTION. Deep Cut, Chesapeake and Dela-
ware Canal, Delaware.

Collection.—Johns Hopkins University.
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PLATE VIII

Figs. 1, 2. THORACOSAURUS NEOCASARIENSIS (DeKay).................. 347
1. Tooth, side view.
2. Transverse outline of same.
Matawan formation, Magothy River.

Figs. 3, 4. HYPOSAURUS ROGERSIE OWeN. ... v enntvnenrnenennneenennnens 349
3. Tooth, side view.
4. Transverse outline of same.
Monmouth formation, Bohemia Mills.

Figs. 5-7. LAMNA ELEGANS AgassSiZ.........c.ciitiiiiiiiinnnnnenanns 350
5. Front view of a worn tooth. X 1.
6. Inside view of another specimen. X 2.
7. Side view of a third specimen. X 2.
Monmouth formation, Seat Pleasant.

Figs. 8, 9. LAMNA CUSPIDATA AgaSSiZ........oovviiiivinnennenenn.. .. 351
8. Inside view. X 1. Matawan formation, C. & D. Canal.
9. Inside view of a small specimen. X 2. Monmouth formation,
Brooks’ Estate near Seat Pleasant.

Fig. 10. Side view of proximal part of a fish spine. X 3. Matawan
formation, C. & D. Canal.

Fig, 11. THORACOSAURUS SD. .« v etutternnronnenneneneenaneeennennennenss 348

Much worn vertebra, veatral view. Monmouth formation, Prince
George’s County.
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PLATE IX
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Fig. 1. CORAX PRISTODONTUS (Morton)...............covueiinunennnnnn 352
Inside view. Monmouth formation, Bohemia Mills.
Fig. 2. CORAX FALCATUS Agassiz...................... 354
Front view. Matawan formation, C. & D. Canal.
Figs. 8-5. ExNcHODUS DIRUS Leldy........coviiiiiiiiiiiinininnnnn., 357
3. View from outside. X 1.
4. Same from above.
5. Same from within.
Monmouth formation, Seat Pleasant.
Figs. 6-8, ISCHYRHIIZA MIRA Leidy..................... SO o S 358

6. View from side. X 1.

7. Same from behind.

8. View of base, anterior margin at the bottom.
Monmouth formation, Prince George’s County.

Figs. 9, 10. Proximal part of Batoid (?) fish ray
9. View from below. X 2.
10. View from side. X 2.
Matawan formation, Magothy River.
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PLATE X

PAGE
Figs. 1-4. HOLOPARIA GABBI Pilsbry......... ..o, 361
1. Proximal part of left manus. Deep Cut, C. & D. Canal.
2. Carpus with part of manus. Same locality.
3. Surface of manus. X 4.3. Lenola, N. J.
4. Manus, lacking proximal end. Length as broken 33.7 mm. Lenola,
N. J.
Fig. 5. CALLIANASSA CONRADI PilsbIy.... ... ..ot iinnnnnnn. 366
Manus and carpus. Brooks’ Estate near Seat Pleasant, Prince George’s
County.
Fig. 6. HOLOPARIA GLADBIATOR Pilsbry......... . ... ..o ... 362

Manus of holotype. Lenola, N. J.

Fig. 7. CALLIANASSA SP. UNA€t.....ooiit vt iiiennieennnnnnn. .... 369
Post 105, C. & D. Canal.

Figs. 8, 9. HOLOPARIA GABBI Pilsbry. TyDpe€......coviiiiinrvinnnennn 361
8. Edge of manus showing worn tceth of the pollex.
9. Side of manus.
Lenola, N. J.
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PLATE XI

Figs. 1-3. CALLIANASSA MORTONI Pilsbry

. Inner view of manus.
. Lateral view of manus.
. Outer view of manus.

0 o =

Head of Bohemia Creek.

Figs. 4, 5. CALLIANASSA CONRADI PUNCTIMANUS Rilsbry. . S0 8. e e

Figs. 6-8. CALLIANASSA CLARKI Pilsbry

6. Outside of manus, fingers broken off.

7. Carpus of another specimen.

8. Manus of type, the carpus almost all concealed.

Post 105, C. & D. Canal.

Figs. 9, 10. CALLIANASSA MORTONI MARYLANDICA Pilsbry. Holotype......
Lateral and outside views of cheliped, the merus and ischium in large
part concealed, and with the carpus, a little'foreshortened, in

Fig. 6a.
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PLATE X11

Fig. 1. Scarnires cONRADI (Morton)..........oiiiiniiiiiiniinnnnn, 383
Lateral view of fragment of whorl. Monmouth formation, Brightseat,
Prince George’s County.

Higs! FRSENBACUBITASNONATUS SAFi. o« cfefee oo o ofoiseansinnaoahioeceacosaea 375
2. Lateral view.
3. Posterior view of same.
Matawan formation, near Summit Bridge, Chesapeake and
Delaware Canal, Delaware.

Figs. 4-6. BELEMNITELLA AMERICANA (Morton)...........oovvviiiinn.. 394
4. Median longitudinal section of rostrum showing radial fibers and
cavity of phragmacone.
5. Ventral view of rostrum.
6. Ventral view of another specimen.
Monmouth formation, Bohemia Mills, Cecil County.

Fig. 7. MORTONICERAS DELAWARENSIS (Morton) Weller.................. 391
Peripheral view of portion of whorl. Matawan formation, near Sum-
mit Bridge, Chesapeake and Delaware Canal, Delaware.

Figs. 8, 9. BACULITES ASPER MOTtON........cvtitnrnnineniiannnannnnns 377
8. Lateral view. X 1.
9. Posterior view of same. X 115.
Matawan formation, Post 218 Chesapeake and Delaware
Canal, Delaware.
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PLACENTICERAS PLACENTA (DeKay) MeeK......ovvnininnnnen viennnnnn.
Fragment of an old individual from the Matawan formation of the
C. & D. Canal.
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PLATE XIII

Figs. 1, 2. PoLYNICES (EuUSrimra) HALLI (Gabb)........................ 499
1. Dorsal view.
2. Ventral view.
Monmouth formation, 2 miles southwest of Oxon Hill, Prince
George’s County.

Figs. 3, 4. AMAUROPSIS COMPACTA Gardner N. SP........c.oeteeeeuianeans 504
3. Dorsal view. X 3.
4. Ventral view. X 3.
Monmouth formation, McNeys Corners, Prince George’s
County.

Fig. 5. MARGARITES ELEVATA GAr@Ner . SP. . ...t v vrurreoonnennnnnnenen 506
Dorsal view of internal cast. X 5. Monmouth formation, Brightseat,
Prince George’s County.

Fig. 6. MARGARITES DEPRESSA Gardner n. Sp..........c.c.vitieinena s 505
Ventral view of internal cast. X 5. Monmouth formation, Brightseat,
Prince George’s County.

Fig. 7. SOLARIUM MONMOUTHENSIS Gardner n. SP..........cceveeueeennnn 494
View of spire. X 2. Monimouth formation, 2 miles southwest of Oxon
Hill, Prince George’s County.

Fig. 8 GYRODES PETROSUS (Morton) Gabb........... ... 496
Dorsal view of internal cast with adhering portions of shell. Mon-
mouth formation, Brightseat, Prince George’'s County.

Fig. 9. EUTREPHOCERAS DEKAYI (Morton) Hyatt........................ B2
Lateral view of young individual. Monmouth formation, Brooks’
Estate near Seat Pleasant, Prince George’s County.

Fig. 10. Spuexopiscus LoBATUS (Tuomey) MeeK....................... 288

Lateral view of one of the earlier whorls. X 2. Monmouth formation,
Brightseat, Prince George’s County.
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PLATE XIV

Figs. 1, 2. TURRIS SEDESCLARA GArdner M. SP...eeeuuunnrrresnnnonnnnns 418
1. Dorsal view.
2. Ventral view.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 3, 4. TURRIS MONMOUTHENSIS GArdner n. SP..........oeeeuunnn... 418
3. Dorsal view.
4. Ventral view.
Monmouth formation, Brightseat, Prince George's County.

Fig. 5. PYRIFUSUS WHITFIELD] GArdner N. SD.....uuuunrrsenennnnnnn... 461
Ventral view. Monmouth formation, Brightseat, Prince George’s
County.

Fig. 6. TURRIS TERRAMARIA GArdDer I SD...uuvroeneeneneneeennnnnnnns 416
Ventral view. X 6. Monmouth formation, Brightseat, Prince George’s
County.

Fig. 7. TURRIS WELLERI GArdler T SPe. s rnnn e e e ne e 417
Dorsal view. Monmouth formation, Brightseat, Prince George’s
County.

Figs. 8, 9. SURCULA AMICA GATANEr M. SP. vt tttenene e eeeeeaenn e, 420
8. Dorsal view. X 2.
9. Ventral view of another specimen. X 2.
Monmouth formation, Friendly, Prince George’s County.

Fig. 10. OLIVELLA MONMOUTHENSIS Gardner . SP........oeeeeeeeuno... 421
Ventral view. X 2. Monmouth formation, Brightseat, Prince George's
County.

Fig 11 - FABGIORARIAL 2 SP.« - e e vnnalonn oo ennn ol oiole oo g s e oe s B 438
Ventral view. Monmouth formation, Brightseat, Prince George's
County.

Fig. 12. FASCIOLARIA ? JUNCEA GArdNer N. SP. .. .vv et eennenennnns 438
Dorsal view. X 2. Monmouth formation, Brightseat, Prince George'’s
County.

Fig. 13. EXILIA CRETACEA GATANEr M. SD. o'ttt et e eeee e eeeaannnnns 464

Dorsal view. X 5. Monmouth formation, Brightseat, Prince George's
County.
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Fig. 1. ROSTELLITES MARYLANDICUS Gardner n. SP.........oeeuveeennnnnn. 424
Ventral view. Monmouth formation, Brightseat, Prince George's

County.
Figs. 2, 3. AXNCIHURA (?) MONMOUTHENSIS Gardner n. Sp................ 476

2. Dorsal view of cast of interior.
3. Ventral view of same.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.

Fig. 4. PYRIFUSUS VITTATUS Gardner M. SP........oueuniinirnnennnennnn. 458
Ventral view of a somewhat crushed specimen. Monmouth formation,
Brightseat, Prince George’s County.

Fig. 5. LIOPEPLUM CRETACEUM (CONrad).......o.vevievenenennencnnnn 431
Ventral view. Monmouth formation, Brightseat, Prince George's
County.
Figs. 6, 7. LIOPEPLUM MONMOUTHENSIS Gardner n. Sp.................. 432

6. Ventral view.
7. Dorsal view.
Monmouth formation, 1 mile west of Friendly, Prince George’s
County.

Fig. 8. VOLUTOMORPHA CONRADI Gabb.............c.ouiin i . 427
Ventral view of cast. Monmouth formation, 2 miles southwest of Oxon
Hill, Prince George’s County.

Figs. 9, 10. PyropsIS RETIFER (Gabb) Whitfield......................... 452
9. Ventral view of cast with portions of shell adhering. X 2.
10. Dorsal view of same. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 11, 12. EPITONTUM CECILIUM Gardner I. SP........eeeeueeennnenn.n. 479
11. Dorsal view of several whorls.
12. Basal view of same.
Monmouth formation, Bohemia Mills, Cecil County.
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Figs. 1, 2. Pyrorsis TROCNIFORM1S (Tuomey) Gabb.................... 446
1. Ventral view.
2. View of spire.
Monmouth formation, Brightseat, Prince George’s County.
Fig. 3. PYROPSIS LENOLENS1IS Weller..........coiiiivnitiennonncencnnens 453
View of squeeze of mold of exterior. Matawan formation, locality
unknown.
Bighds PYRrusws sp. (Immiabtane) ! .. . oa. b gl e s, L L SR . . 463

View of squeeze of mold of exterior. Monmouth formation, 2 miles
southwest of Oxon Hill, Prince George’s County.

Figs. 5, 6. PYRIFUSUS MONMOUTHENSIS Gardner n. sp............c.eeeu.. 459
6. Dorsal view.
€ Ventral view.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 7-9. PYRIFUSUS MARYLANDICUS Gardner m. Sp............c.ceveuen.. 437
7. Dorsal view of cast. X 2.
8. Ventral view of same. X 2.
9. View of squeeze of mold of exterior. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Fig. 10. PSEUDOMELANIA MONMOUTNENSIS Gardner n. Sp................. 480
Ventral view. X 3. Monmouth formation, Brightseat, Prince George’s
County.
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Fig. 1. TURRITELLA PARAVERTEBROIDES Gardner n. Sp..........cccoeueun.. 488
View of several whorls. Monmouth formation, Brightseat, Prince
George’s County.

Fig. 2. VOLUTOMORPIIA PERORNATA Gardner N. SP........eveveeeeenennns 428
Dorsal view. X 2. Monmouth formation, Brightseat, Prince George’s
County.
Figs. 3, 4. TURRITELLA DELMAR Gardner n. SP.......cveueeneneneenennnn 487

3. Squeeze of mold of exteriors. X 2.
4. Internal cast. X 2.
Matawan formation, Post 105, Chesapeake and Delaware
Canal, Delaware.

Figs. 5, 6. PUGNELLUS GOLDMANI Gardner n. Sp.......c..ooceveerneennnnns 469
5. Ventral view.
6. Dorsal view.
Monmouth formation, Brightseat, Prince George's County.

Fig. 7. EPITONIUM MARYLANDICUM Gardner n. Sp..........c.cocevuuennn. 478
View of several whorls. X 3. Monmouth formation, Brightseat,
Prince George’s County.

Figs. 8, 9. SERIPULORBIS MARYLANDICA Gardner n. Sp.............o...... 482
8. Upper surface of two constituent tubes. X 2.
9. Lower surface of same. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Fig. 10. TURRITELLA BONASPES GArdNer M. SP...vvvvteroeennnenneeanannnn 487

View of squeeze of mold. X 2. Magothy formation, Good Hope Hill
near Anacostia, D. C.
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Figs. 1, 2. RINGICULA CLARKI GArdner m. SP...........coeeerevnn... ... 400
1. Dorsal view. X 3.
2. Ventral view. X 3.
Monmouth formation, Brightseat, Prince George’s County.

Bigs: 3, 4.0 AcTHo® LINTEGS (Conrad)....cccoveedo e it .. 397
3. Dorsal view. X 3.
4. Ventral view. X 3.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 5, 6. AVELLANA PINGUIS GATdDer I. SP........cevuoueeemnneennnnn. 406
5. Dorsal view. X 2.
6. Ventral view. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Fig. 7. AVELLANA LINTONI GATANET N. SP.. v v veeeeee ctitene e sneanns 406
Dorsal view. X 2. Monmouth formation, 2 miles southwest of Oxon
Hill, Prince George’s County.

Figs. 8, 9. HAMINEA CYLINDRICA GATdNEr M. SP.....vvununsermnennennnn., 409
8. Ventral view. X 2.
9. Dorsal view. X 2.
Monmouth formation, Brightseat, Prince George’s County.

g SISO WINMIC T GHNN RROT A (Galbl. . . SIS S S S 411
10. Ventral view. X 3.
11. Dorsal view. X 3.
Monmouth formation, Brightseat, Prince George’s County.

Fig. 12. MOREA NATICELLA Gabb.......... 3 o 15 (e S TS, 465
Squeeze of mold of exterior. Matawan formation, locality unknown.

Fig. 13. MOREA MARYLANDICA GArdner M. SD.......c.uvuermeueenennnnnn.. 466
Ventral view. X 2. Monmouth formation, 2 miles southwest of Oxon
Hill, Prince George’s County.

Figs. 14, 15. PALADMETE CANCELLARIA (Conrad)...........ooovvevununn.. 413
14. Ventral view. X 2.
15. Dorsal view. X 2.
21, miles south of Dumas, Texas, U. S. National Museum.
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PLATE XIX

Hjies. D15 NIUGULA' SLAGRIA WA GADDE. . ot . o5 s e o s, o L 511
1. Exterior of left valve.
2. Ventral view of double valves.
3. Dorsal view of double valves.
4. Dorsal view of right valve. X 2.
Monmouth formation. 1 mile west of Friendly, Prince George’s
County.

Figs. 5, 6. Nucura amica Gardner n. 100010 0 0 OB OB 50 o BOIK0 9 o d o d a0 ] 514
5. Interior of right valve. X 3.
6. Exterior of same. X 3.
Monmouth formation, 1 mile west of Friendly, Prince George’s
County.

Fig. 7. NUCULA MICROSTRIATA Gardner n. TN S SR B ok oo o 4 o0 g 515
Exterior of right valve. X 3. Monmouth formation, Brightseat,
Prince George’s County.

Figs. 8, 9. LEDA ROSTRATRUNCATA Gardner n. £ 150 o) st o o o0 bt ol o I 517
8. Exterior of right valve. X 2. Monmouth formation, Brooks’ Estate
near Seat Pleasant, Prince George’s County.
9. Exterior of left valve. X 2. Monmouth formation, 1 mile west of
Friendly, Prince George’s County.

Figs. 10-12. Lepa wmTrierpr Gardner n. SPE! IE . L ek R ) e 516
10. Exterior of left valve. X 4.
11. Interior of same. X 4.
Monmouth formation, Friendly, Prince George’s County.
12. Dorsal view of double valves. X 5. Monmouth formation, Bright-
seat, Prince George’s County.

Fig. 13. YowLbiA LONGIFRONS (ConraaiiTelmsont. .. .. M. .. . o 518
Exterior of left valve. Ripley formation, Union County, Mississippi,
U. S. National Museum.

Fig. 14. YoLpia NoXoNTOWNENSIS Gardner n. B W e 521
Cast of right valve. Manasquan formation, South Feeder Noxontown
Pond, Delaware.

Fig. 15. NEMoDOX sTANTONI Gardner n. (1005 B JRESS, MR B e 527

Exterior of right valve. Monmouth formation, Brightseat, Prince
George’s County.
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Figs. 1, 2. PERISSONOTA LITTLII Gardner N. SP.......o.uvueeuenenunennns 523
1. Double valves from left side. X 2.
2. Dorsal view of same. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 3, 4. NEMopON EUFALENS1S (Gabb) Conrad....................... 525
3. Interior of left valve. X 3.
4. Exterior of same. X 3.
Monmouth formation, Friendly, Prince George’s County.

Figs. 5-7. NEMODON CECILIUS GAardner N. SP......ccceeeeoeroneacsonesns 528
5. Cast of a left valve. X 134.
6. Cast of left valve. X 2.
7. Squeeze taken from natural mold of sculpture. X 2.
Monmouth formation, Fredericktown, Cecil County.

Figs. 8, 9. CUCULL&A VULGARIS MoOrtomn................cooiieeaenennnn, 529
8. Interior of left valve of adult.
9. Exterior of same.
Ripley formation, Ripley, Mississippi, U. S. Natienal Museum.
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Figs. 1, 2. CUCULLAEA VULGARIS MOItOM. .. ...c.vvtveterornnnonneannnnns 529
1. Exterior of left valve of immature specimen.
2. Interior of same.
Ripley formation, Ripley, Mississippi, U. S. National Museum.

Figs! 354" ARGA SAFEORDIL'GABIY. . ..o . oottt et e o e e e e 537
3. Interior of left valve. X 6.
4, Exterior of same. X 6.
Monmouth formation, Brightseat, Prince George’s County.

Figs! 5,60 ARCA'UANDI GArdnerin. SP...... oot ot eanioetooneennnn 539
5. Cast of double valves from right side.
6. Anterior view of same.
Matawan formation, Camp U. & 1., Chesapeake and Delaware
Canal, Delaware.

Figs. 7-9. GrycYMERIS (POSTLIGATA) woORDENI Gardner n. sub. gen. et sp... 543
7. lnterior of left valve. X 5.
8. Exterior of right valve. X 3.
9. Posterior view of double valves. X 3.
Monmouth formation, Friendly, Prince George’s County.

Fig. 10. PtTERIA PETROSA (Conrad) Meek...........coiviiiiiniinnnn.. 548
Cast of left valve. Monmouth formation, Bohemia Mills, Cecil County.

Fig. 11. PTERIA RHOMBICA GardNer I. SP.......couitiritinreenneonnnnns 549
Hinge of left valve. X 5. Monmouth formation, 1 mile west of
Friendly, Prince George’s County.

IBEAT1 2 SR TRRAY ST AQUBATA CORTRA. . <« e 5o vvee e lolom o v oroohere e ore b ope 545

Broken cast of double valves. Matawan formation, Post 105, Chesa-
peake and Delaware Canal, Delaware.
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Figs. 1-3. PTERIA RMOMBICA Gardner n. 8D........c.oieemmurennneennnnn. 549
1. Exterior of right valve of young individual.
2. Exterior of left valve of adult.
3. Interior of same.
Monmouth formation, Brightseat, Prince George’s County.
Fig. 4. OSTREA LARVA SUBSP. FALCATA MOTtOD..........covevvrnnnennnn. 552

Exterior of right valve. X 2. Monmouth formation, Brooks’' Estate
near Seat Pleasant, Prince George’s County.

Fig. 5. OSTREA LARVA SUBSP. NASUTA MOTEON. . v vvnonoee e 554
Exterior of right valve. X 1%. Monmouth formation, Brightseat,
Prince George’s County.

Figs. 6-8. OSTREA LARVA SUBSP. MESENTERICA MOrton.................... 555
6. Exterior of left valve. X 4.
7. Interior of same. X 4.
Monmouth formation, McNey’s Corners, Prince George’s
County.
8. Exterior of left valve. X 2. Monmouth formation, Brooks’ Estate
near Seat Pleasant, Prince George’s County.
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Figs. 1, 2. OSTREA LARVA SUBSP. MESENTERICA MOItON.......covuuvvuvnnn.. 555
1. Interior of left valve. X 114.
2. Exterior of same. X 115,
Monmouth formation, Brightseat, Prince George’s County.
Fig. 8. OSTREA SUBSPATULATA' FOTbeS. ... 0.t eiiaioiaiieinnnnnson. 561

Interior of left valve. Monmouth formation, Brooks’ Estate near Seat
Pleasant, Prince George's County.

Figs. 4, 5. OSTREA MONMOUTHENSIS Weller.........coitviinriinnnnnn. 558
4. Interior of right valve.
5. Exterior of same.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.
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Pig:. 1. OSFREA SUBSPATULATA SFOTDES. . .. oo vuoe soielolae el s eae o bl 561
Exterior of left valve. Monmouth formation, Brooks’ Estate near Seat
Pleasant, Prince George’s County.

Figst 2-4. OSTRBA TECTICOSTATIGAMDL .« oo vieoiee oo aoiae ol oloiafole s asloeaneneas 560
2. Interior of left valve. X 2.
3. Exterior of same. X 2.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.
4. Double valves from the right side. X 2. Monmouth formation,
Brightseat, Prince George’s County.

Figs. 5, 6. OSTREA FABA GATdNET N. SP......overrrnnnnneeennnneennnnens 559
5. Exterior of right valve.
6. Interior of same,
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.
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PLATE XXV

Figs. 1-4. OSTREA (GRYPHOSTREA) VOMER (Morton) Meek
1. Exterior of left valve. X 2.
2. Interior of same. X 2.
Matawan formation, Camp Fox, Chesapeake and Delaware
Canal, Delaware.
3. Interior of right valve. X 2.
4. Exterior of same. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Fig. 5. EX0GYRA COSTATA Say 564
Exterior of left valve.
George’s County.
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Figs. 132! EX06YRA GOSTATANISAYA . . .. .o oeb ool bl sl
1. Interior of left valve.
2. Interior of right valve.
Monmouth formation, Brightseat, Prince George’s County.
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PLATE XXVII

PAGE
Figs. 1, 2. EXOGYRA COSTATA SAY.....ccvvueceeeeeecocasoasacosssoonass 564
1. Exterior of right valve. Monmouth formation, Brightseat, Prince

George’s County.
2. Exterior of left valve. Monmouth formation, Brooks’ Estate near
Seat Pleasant, Prince George’s County.

Fig. 3. EXO0GYRA COSTATA SURSP. CANCELLATA Stephenson................ 566
Exterior of left valve. Monmouth formation, head of Little Bohemia
Creek, Cecil County.



MARYLAND GEOLOGICAL SURVEY UPPER CRETACEQUS, PLATE XXVI

MOLLUSCA—TPELECYPODA




Figs. 1, 2.

PLATE XXVIII

GryPuuzA (PycxonontTE) vesicuLAris (Lamarck) Race A

1. Exterior of left valve.
2. Interior of same.
Matawan formation, Camp Fox, Chesapeake and Delaware

Canal, Delaware.
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Fig. 1. GrYrHEA (PYCNODONTE) VESICULARIS (Lamarck) Race A........ 575
Interior of right valve. Matawan formation, Post 198-199, Chesapeake
and Delaware Canal, Delaware.

Figs. 2, 3. GrYPHEA (PYCNODONTE) VESICULARIS (Lamarck) Race B..... 576
2. Interior of right valve.
3. Interior of left valve of same individual.
Matawan formation, Camp Fox, Chesapeake and Delaware
Canal, Delaware.
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PLATE XXX

Figs. 1, 2. GryPHZEA (PYCNODONTE) VESICULARIS (Lamarck) Race B..... 576
1. Exterior of left valve.
2. Exterior of right valve of same individual.
Matawan formation, Camp Fox, Chesapeake and Delaware
Canal, Delaware.

Figs. 3, 4. GrypHEA (PYcNOoDONTE) VESICULARIS (Lamarck) Race indet.
3. Exterior of immature right valve. X 2.
4. Interior of same, showing excentric posterior adductor of young.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.
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Figs. 1-3. GryruaA (PycNoDONTE) VESICULARIS (Lamarck) Race D.. .. 576
1. Exterior of adult left valve.
2. Interior of right valve.
3. Interior of left valve of same individual.
Monmouth formation, Brightseat, Prince George’s County.
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Figs. 1-3. GrRYPHZEA (PYCNODONTE) VESICULARIS (Lamarck) Race D.....
1. Interior of left valve of adult.
2. Exterior of left valve of younger individual.
3. Double valves of same viewed from right side.
Monmouth formation, Brightseat, Prince George’s County.
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Figs. 1-3. GryrHZEA (PycNoDONTE) VESICULARIS (Lamarck) Race E..... 576
1. Exterior of left valve.
2. Interior of same.
3. Interior of right valve.
Manasquan formation, Noxontown Mill Pond, Delaware.
Figs. 4-6. GryrniEA (PYCNODONTE) PUSILLA Gardner n. SP.............. 578

4. Exterior of left valve.
5. Interior of same.
6. Interior of right valve.
Monmouth formation, Great Bohemia Creek, Cecil County.
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Figs. 1, 2. TRIGON1A EUFALENSIS GabbD......oviurirn i irnernnennnnns 582
1. Exterior of right valve. X 2.
2. Interior of same. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 3-5. PECTEN ARGILLENS1S CONrad.....eoccvveevneennen. R N omht s 588
3. Exterior of immature left valve. X 2.
4. Exterior of adult left valve.
5. Portion of sculpture of same. X 5.
Monmouth formation, Brightseat, Prince George’s County.

Eigstiey 7% VEECTEN | VENUSTUS MOBEON,. . . o o okl oo bl el s A8 s, I et ois 591
6. Exterior of right valve. X 3.
7. Exterior of left valve. X 3.
Houston, Mississippi, U. S. National Museum.

Figs. 8, 9. PECTEN SIMPLICIUS CONrad........oiveuvuneneennenenennennns 595
8. Exterior of left valve. X 2.
9. Exterior of right valve. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Fig. 10. PECTEN QUINQUECOSTATA SOWEIDY.....ovvtueunenennenanennnnns 596
Cast of interior of right valve. Matawan formation, Camp Fox, Chesa-
peake and Delaware Canal, Delaware.

Fig. 11. LIMA OBLIQUA GArdNeTr I, SD.v.vvveeernenernnnnnnennneenennens 603
Exterior of left valve. X 3. Monmouth formation, Brooks’ Estate near
Seat Pleasant, Prince George’s County.

Figs. 12, 13. LiMA RETICULATA Forbes...........ccvevuieeirnennnnnnnn. 600
12. Exterior of right valve. X 5.
13. Interior of same. X 5.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 14, 15, LIMA SERRATA GArdNer M. SP....vvvevernrrrnnrnenneneneens 602
14. Interior of left valve. X 4.
15. Exterior of same. X 4.
Monmouth formation, 1 mile west of Friendly, Prince George’s
County.
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Figs. 1, 2. ANOMIA ARGENTARIA MOrtOn.........c.ocvviuiiineennennnenn, 608
1. Exterior of left valve. X 2.
2. Interior of right valve. X 2.
Monmouth formation, Brightseat, Prince George’s County.
Figs. 3, 4. ANOMIA TELLINOIDES MOTtON.........ocoivivennenennensnans 610

3. Exterior of right valve.
4. Interior of same.
Monmouth formation, Briar Point, Chesapeake and Delaware
Canali, Delaware.

Figs. 5, 6. ANOMIA ORNATA GaAbb.......iiititiniiiennenenenneneaannns 612
5. Interior of left valve. X 2.
6. Exterior of same. X 2.
Monmouth formation, 1 mile west of Friendly, Prince George’s
County.

Figs. 7-10. ANOMIA FORTEPLICATA GArdner N. SP.......cvuvveerrnenenenns 613
7. Exterior of left valve. X 1.
8. Interior of left valve. X 3.
Monmouth formation, 1 mile west of Friendly, Prince George’s
County.
9. Exterior of left valve. X 2.
10. Interior of same. X 2.
Monmouth formation, McNeys Corners, Prince George’s
County.

Figs. 11, 12. PARANOMIA LINEATA Conrad.............cceiiiiiininnen. 606
11. Exterior of left valve.
12. Exterior of another ieft valve.
Ripley formation, Ripley, Mississippi, U. S. National Museum.
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Figs. 1, 2. MODIOLUS SEDESCLARUS GArdNer M. SP.....ovvvnnneeeennnnnnns 616
1. Exterior of right valve.
2. Dorsal view of double valves.
Monmouth formation, Brightseat, Prince George’s County.
Fig. 3. MODIOLUS TRIGONUS GATANEr I SD.....vvrvererenneenneennnnnsens 616

Exterior of left valve. X 2. Monmouth formation, Brooks’ Estate
near Seat Pleasant, Prince George’s County.

Figs. 4-6. LITIIOPHIAGA RIPLEYANA Gabb.......coviininnnnnnnennnnnnnns 618
4. Cast of double valves from right side.
5. Front view of same.
Matawan formation, Post 198-199, Chesapeake and Delaware
Canal, Delaware.
6. Aggregation of casts. Matawan formation, Camp Fox, Chesapeake
and Delaware Canal, Delaware.

Figs. 7-9. LITIIOPHIAGA CONCHAFODENTIS GArdner M. SPe.....ooeeeeeerennn. 619
7. Cast of double valves from right side. X 3.
8. Dorsal view of same. X 3.
9. Left valve in situ.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 10, 11. LITNOPNACA JULLE (Le€a)......ootuiniiitiinreennnnnnens 620
10. Double valves from right side. X 2.
11. Front view of same. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 12, 13. LITHOPHAGA TWITCHELLI GATdNETr N. SDetvereenenornensnnss 622
12. Double valves from right side. X 115.
13. Front view of same. X 114.
Monmouth formation, railroad cut 1 mile west of Seat Pleas-
ant, Prince George’s County.

Fig. 14. L1TNOPITAOA LINGUA GATANET I. SD..v'vvien et e ae s nennnennn, 621
Exterior of left valve. X 3. Monmouth formation, Brightseat, Prince
George’s County.

Fig. 15. LiopisTiA PROTEXTA Conrad............... - Mot ad Jo 636
Exterior of left valve. Monmouth formation, Brightseat, Prince
George’s County.

Figs. 16-18. CRENELLA SERICA CONTA........ovieierneenenennnns bl d6 s o 624
16. Exterior of left valve. X 6.
17. Interior of same. X 6.
18. Dorsal view of double valves. X 6.
Monmouth formation, Brightseat, Prince George’s County.

Fig. 19. CRENELLA ELEGANTULA Meek and Hayden...................... 625
Cast of left valve. Monmouth formation, Brightseat, Prince George’s
County.
Figs. 20, 21. SOLYMA LINEOLATA CONTaA. . .....cvuueererennnnnennnnennns 701

20. Double valves from left side.
21. Dorsal view of same.
Chatfield, Navarro County, Texas, U. S. National Museum.
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Figs. 1-3. PHOLADOMYA OCCIDENTALIS MOPtON. ...........0ovvvrnunrenn.. 630
1. Cast of double valves from left side.
2. Same from right side.
3. Dorsal view of same.
Matawan formation, Post 218, Chesapeake and Delaware
Canal, Delaware.

Figs. 4, 5. CUSPIDARIA CUCURBITA GATFANEr M. SD.'vvvvveennvrneennnnnnns 641
4. Cast of double valves from right side. X 3.
5. Dorsal view of same. X 8.
Matawan formation, 3 mile southwest of Ulmstead Point,
Anne Arundel County.

Figs. 6, 7. CUSPIDARIA AMPULLA Gardner m. Sp................... S AGEE 640
6. Cast of double valves from left side. X 3.
7. Dorsal view of same. X 3.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 811, DREISSENA TIPPANA Conrad..............covviininnnnennnnnn. 628
8. Exterior of left valve.
9. Exterior of right valve.
10. Anterior view of double valves.
11. Interior of left valve.
Monmouth formation, Brightseat, Prince George’s County.
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Fig. 1. PIHOLADOMYA CONRADI Gardner M. SP................... 30 000 ot o 632
Cast of left valve. 114, miles north of Fort Deposit, Alabama, U, S.
National Museum.

Figs. 2-7. VENIELLA cONRADI (Morton) Stoliczka..............oounn.. o
2. Exterior of very young right valve. X 3.
3. Interior of same. X 3.
4. Interior of right valve.
Monmouth formation, Brightseat, Prince George’s County.
5. Exterior of adult left valve,
. Cast of right valve in apposition with left valve.
7. Dorsal view of same.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.
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Figs. 1-4. CRASSATELLITES VADOSUS (Morton) Johnson................... 649

1. Exterior of left valve.

2. Interior of same.

3. Exterior of left valve.

4. Anterior view of double valves.

Monmouth formation, Brightseat, Prince George’s County.

Fig. 5. CRASSATELLITES PTEROPSIS (Conrad)...............cooviiunnnnn.. 655

Exterior of right valve. Monmouth formation, near Oakland, Prince
George’s County, U. S. National Museum.

Figs. 6, 7. CRASSATELLITES LINTEUsS (Conrad) Johnson.................. 6563
6. Interior of right valve.
7. Exterior of same.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 8 9. PHACOIDES NOXONTOWNENSIS Gardner n. Sp..........ceeeuen.. 660
8. Cast of left valve.
9. Squeeze of mold of external sculpture.
Manasquan formation, Noxontown Mill Pond, Delaware.

Figs. 10, 11. MYRTEA STEPHENSONI Gardner M. SP..........coviveeeunenn. 659
10. Interior of left valve. X 4.
11. Exterior of same. X 4.
Monmouth formation, 1 mile west of Friendly, Prince George’s
County.
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PAGE
Figs. 1, 2. CARDIUM EUFALENSE Conrad..............ccoiviivinennnnnn. 664
1. Exterior of left valve.
2. Interior of same.
Monmouth formation, Brightseat, Prince George’s County.
Figs. 3, 4. ANTIGONA (APHRODINA) TIPPANA (Conrad).................. 681
3. Exterior of left valve.
4, Interior of same.
Monmouth formation, Brightseat, Prince George’s County.
Figs. 5-7. LEGUMEN PLANULATUM (Conrad) Gabb..........cooviveunn.. 684
5. Exterior of right valve.
6. Double valves from right side.
7. Dorsal view of same.
Monmouth formation, Brightseat, Prince George’s County.
Figs. 8-10. CyYPRIMERIA DEPRESSA Conrad.......... 0% clo s o T A 687

8. Interior of left valve. Monmouth formation, Brightseat, Prince
George’s County.
9. Exterior of left valve.
10. Dorsal view of same.
Monmouth formation, near Oakland, Prince George’s County.

Figs. 11, 12. - CYPRIMERIA MAJOR Gardner M. SP.. . eernnnennunenneenns 689
11. Exterior of right valve of young individual.
12. Interior of same.
Monmouth formation, Brightseat, Prince George’s County.
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Figs. 1-4. CYPRIMERIA MAJOR Gardner M. SP......c.ceveeeneenennnnnnnsns 689
1. Exterior of left valve of young specimen.
2. Interior of same.
3. Exterior of left valve of adult specimen.
4. Interior of same.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 5, 6. CYCLINA PARVA Gardber M. SP........covtvtieeenrrnnsnncrnnnns 678
5. Interior of right valve. X 6.

6. Exterior of same. X 6.
Monmouth formation, Brightseat, Prince George’s County.
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Fig. 1. CYPRIMERIA MAJOR GArdDer M. SP....ovvveereennvennenonenannnns 689
Exterior of gerontic right valve. Monmouth formation, Brightseat,
Prince George’s County, U. S. National Museum.

Fig. 2. TELLINA (ACROPAGIA) GABBI Gardner I. S8P........cvvveevuuneenn 694
Exterior of right valve. Monmouth formation, 1 mile west of Friendly,
Prince George’s County.

Figs. 3, 4. AENONA EUFALENSIS Conrad..........ccoiiiiiiiiiiennnennnns 697
3. Exterior of left valve. X 2. Monmouth formation, Brightseat,
Prince George’s County.
4. Exterior of right valve. X 2. Monmouth formation, near Oakland,
Prince George’s County, U. S. National Museum.

Figs. 5, 6. TELLINIMERA EBOREA CONTad.......cvvunnnininnennunenennnns 695
5. Exterior of right valve, X 2.
6. Dorsal view of double valves. X 2.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.

Figs. 7, 8. LEPTOSOLEN BIPLICATA Conrad...........cccoviuiniiieneennnn. 703
7. Dorsal view of internal cast of double valves. Monmouth formation,
2 miles scuthwest of Oxon Hill, Prince George’s County.
8. Exterior of right valve. X 2. Monmouth formation, Brightseat,
Prince George’s County.
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Fig. 1. CYPRIMERIA MAJOR Gardner n. SP........cceeeevenenenns o c O A, 689
Hinge of gerontic right valve., Monmouth formation, Brightseat,
Prince George’s County, U. S. National Museum.

Figs. 2, 3. SpisuLa (CyMBOPHORA) BERRYI Gardner m. Sp................ 708
2. Exterior of right valve. X 2.
3. Dorsal view of double valves. X 2.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 4, 5. Spisuvra (CYMBOPHORA) WORDENI Gardner n. Sp............... 709
4. Interior of left valve.
5. Exterior of same.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 6, 7. CORBULA CRASSIPLICA Gabb.........ciuiiirinineneenenenennns 713
6. Exterior of right valve. X 5.
7. Double valves from left side. X b.
Monmouth formation, 1 mile west of Friendly, Prince George’s
County.

Figs. 8-10. CORBULA TERRAMARIA GArdner M. SP......ovueeeeeeeensnnennns 716
8. Exterior of right valve. X 3.
9. Interior of same. X 3.
10. Double valves from left side. X 3.
Monmouth formation, Brightseat, Prince George’s County.
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Figs. 1-3. CORBULA PERCOMPRESSA Gardner m. SP............vveveunnnnnns 717
1. Exterior of right valve. X 3.
2. Interior of same. X 3.
3. Dorsal vlew of double valves. X 3.
Monmouth formation, Brightseat, Prince George’s County.
Figs. 4-8. CORBULA MONMOUTHENSIS Gardner m. SP...............ovvvun. 715
4. Exterior of left valve. X 3.
5. Interior of same. X 3.
6. Exterior of right valve. X 3.
7. Interlor of same. X 3.
8. Dorsal view of double valves. X 3.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.
Figs. 9-15. CORBULA SUBRADIATA GATrdNer M. SD.....vvvunnreeeeennnnnnnns 718

9. Exterior of left valve. X 5.
10. Interior of same. X 5.
11. Exterior of right valve. X 5.
12. Interior of same. X 5.
Monmouth formation, Brooks’ Estate near Seat Pleasant,
Prince George’s County.
13. Double valves from left side. X 5.
14. Same from left side. X 5.
15. Dorsal view of same. X 5.
Monmouth formation, Brightseat, Prince George’s County.
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Fig. 1. PuorAs PECTOROSA Conrad..... BGE% M OE S50k o bloo RIS o0 oMo 38 724
Exterior of right valve. Monmouth formation, Brightseat, Prince
George’s County.

Fig. 2. PANOPE BONASPES Gardner N. SD.....vorreeenns e ennnnnnnnnnn., 23
Internal cast of left valve. Magothy formation, Good Hope Hill near
Anacostia, D. C.

Fig. 3. TEREDO RIIOMBICA GAaTdNer M. SD.........vvrvronnrrerrnnnnnn... 732
Exterior of imperfect right valve. Monmouth formation, Brightseat,
Prince George’s County.

Figs. 4, 5. PANOPE MONMOUTHENSIS Gardner M. SDP........ooeeeunnnen.. 122
4. Exterior of right valve.
5. Hinge of right valve.
Monmouth formation, Brightseat, Prince George’s County.
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Unless otherwise specified all the specimens illustrated on this plate are
from the Vincentown limesand of New Jersey.

PAGE
Figs. 1, 2. CRIBRILINA SAGENA (MOIFtON) .. ...ouvurenr s, 742
1. A characteristic zoarium. X 2.
2. Surface of a zoarium, much enlarged. (After Gabb and Horn.)
Fig. 3. MEMBRANIPORA ANNULOIDEA Ulrich and Bassler.................. 740
Surface of a zoarium. X 24.
Fig. 4. MEMBRANIPORELLA ABBOTTI (Gabb and Horn)................... 743
Surface of zoarium, much enlarged. (After Gabb and Horn.)
Figs. 5, 6. AMPHIBLESTRUM HETEROPORA (Gabb and Horn).............. 740
5. Portion of a zoarium. X 20.
6. A single zoccium, more enlarged.
Eocene (Aquia) Upper Marlboro, Md. (After Ulrich.)
Fig. 7. ESCHARINELLA ? ALTIMURALIS Ulrich and Bassler................ 741
A number of zoecia. X 20.
Figs. 8, 9. MUCRONELLA ASPERA Ulrich..........ooovuinonninnnn . 743

Two views showing zocecial characters. X 20. Eocene (Aquia) Upper
Marlboro, Md.

Fig. 10. StomaToPORA KUMMELI Ulrich and Bassler...........o..uoou..... a3
View of a portion of the type specimen. X 12.

Fig. 11. STOMATOPORA REGULARIS Gabb and HOrD............oovonno.... 736
Portion of a zoarium. X 6. Incrusting another bryozoan.

Fig. 12. FILIFASCIGERA MEGERA (Lonsdale) ...........voveomennnonnnnn, 739
Front and side views of part of a zoarium. X 12.

Fig. 13. LICHENOPORA PAYRACEA (D’Orbigny)..........c.veeuuunnnnnn. 739
A complete zoarium. X 12,

Fig. 14. BERENICEA AMERICANA (Ulrich and Bassler) . ... o¥. o Saue. e 737
View of the type specimen. X 12.

Fig. 15. CrisiNa sTriaATOPORA Ulrich and Bassler.............ooounnnn.. 738
The type specimen. X 12. Miocene of Maryland.

Fig. 16. HiproTHOA TENUlCHORDA (Ulrich and Basgler). . oL .o b aude . 745
Several zocecia of the type example. X 20.
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Figs. 1-5. TEREBRATULA HARLANI MOItON........couvuinniennnniienennns 734
. Exterior of dorsai valve.
. Interior of ventral valve.
Exterior of same.
. Ventral view of complete individual.
. Dorsai view of same.
Rancocas formation, Noxontown Pond, Delaware.

O B oo

Figs. 6-10. CARDIASTER MARYLANDICA Clark n. sD.........oovvuvinennnn.. 750
6. Oral view.
7. Aboral view of same.
8. Aboral view of another specimen.
9. Oral view of same.
10. Lateral view of same.
Monmouth formation, Brightseat, Prince George’s County.

Figs. 11-14. HEMIASTER DELAWARENSIS Clark n. Sp.......ovviiveninnnnn 751
11. Aboral view.
12. Lateral view of same.
13. Oral view of same.
14. Posterior view of same.
Matawan formation, south side of Chesapeake and Delaware
Canal, between Lorewood Grove and St. Georges, Delaware.

Fig. 15. SERPULA TRIGONALIS GArdNer M. SP.....coerenoncoooroncasaseenns 746
Type X 2.
Rancocas formation, Noxontown Pond, Delaware.

Figs. 16-19. ORNATAPORTA MARYLANDICA Gardner n.gen. et Sp............ 748
16. Lateral view of tube.
17. Operculum of same. X 4.
18. Operculum of another specimen. X 4.
19. Several radials. X 20.
Monmouth formation, Brooks’ Estate near Seat Pieasant,
Prince George’s County.
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PAGE

Figs. 1-4. MICRABACIA MARYLANDICA SP. IOV . .\t vtvuneeenenuneennenns
1. Calicular view of a typical specimen (X 4) from near Brightseat,
Md. The interseptal loculi are filled with matrix which obscures
the grouping of the septa, and which cannot be removed without
injury to the specimen. Collection of the Maryland Geologiecal

Survey, on deposit in the U. S. National Museum.

2. Side view of the specimen shown in the preceding figure. X 8. The
septal denticulations which are partly obscured by the matrix
have been partly restored by retouching.

3. Interior view of a typical specimen (X 8) from near Brightseat,
Md., showing the spongy columella, the synapticule, tubercles,
and striz on the sides of the septa, and the intercostal synap-
ticulee and perforations of the base.

4, View of the base of the type (X 8) showing the character and
grouping of the coste.

Figs. 5, 6. TROCHOCYATIIUS ? VAUGHANI SD. IOV. .. cvvterrneennennennnnn
5. Side view of the type (X 8) from near Brightseat, Md., showing the
costee, tubercles, and broken edge of the wall, and the uncovered
edges of some of the septa. Collection of the Maryland Geo-
logical Survey, on deposit in the U. S. National Museum.
6. Calicular view of the type (X 8), showing the arrangement of the
septa and the spongy character of the columella.
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Figs. 1-4. MICRABACIA ROTATILIS SP. DOV . e vt o v v esnveeeenneenennnnnenens

1. Calicular view of the type (X 4) from near Brightseat, Md. The

interseptal loculi are filled with matrix whiech cannot be re-

moved without injury to the specimen; the grouping of the septa

is therefore not clearly apparent. Collection of the Maryland
Geological Survey, on deposit in the U. S. National Museum.

2. Side view of the type. X 8. The septal denticulations are partly
obscured by the matrix and have been partly restored by re-
touching.

3. Interior view of the type (X 8), which is broken nearly directly
through the center, showing the spongy columella, the synap-
ticulee, tubercles, and strize of the sides of the septa, and the
intercostal synapticulze and perforations of the base.

4. View of the base of the type (X 8) from near Brightseat, Md., show-
ing the character and grouping of the costa.

945

7563




MARYLAND GEOLOGICAL SURVEY UPPER CRETACEOUS, PLATE XLIX

CEELENTERATA—ANTHOZOA




PLATE L

PAGE
Fig. 1. ALGITES AMERICANA BeITY.....ci.iiiiiiiiierneeneenneennennnns 758
Magothy formation, Round Bay.
Figs. 2-4. OSMUNDA DELAWARENSIS BeITY......0i.viiureiunninneneennns 763
2, 3. Portions of a frond.
4. Enlargement to show details of venation. X 3.
Magothy formation, Deep Cut, Del.
Figs. 5, 6, GLEICHENIA DELAWARENSIS BeITY. .. ....ccoivtiineninnnnennn.. 762
6. A pinna.
6. Pinnules enlarged to show venation. X 4.
Magothy formation, Deep Cut, Del.
Figs. 7-9. GLEICHENIA SAUNDERST BOITY.......coviiuiienernnennnennnens 762
7, 8. Portions of pinne.
9. Pinnule showing venation. X 5.
Magothy formation, Round Bay.
Figs. 10, 11. LYCOPODIUM CRETACEUM BeITY......oviiieeniuenneeennnan. 759

10. Portion of strobilus.
11. Drawing of single sporophyll from left side of preceding, showing
scale and outline of the sporangium. X 8.
Magothy formation, Little Round Bay.
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Figs. 1, 2. OxocLeEA 1NQUIRENDA (Hollick) Hollick

1. Fertile portion, natural size.
2. Same. X 6.
Magothy formation, Round Bay.

Figs. 3, 4 ASPLENIUM CECILENSIS Berry..........
3. Sterile pinnule. X 4.
4, Fertile pinnules. X 4.
Magothy formation, Grove Point.

Figs. 5, 6. WILLIAMSONIA MARYLANDICA Berry....
5. Speeimen, natural size.
6. Same. X 8.

Magothy formation, Little Round Bay.

Fig. 7. WILLIAMSONIA DELAWARENSIS Berry.......
Magothy formation, Deep Cut, Del.

Fig. 8. PODOZAMITES MARGINATUS Heer............
Raritan formation, Drum Point R. R.
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PAGE
Fig. 1. BRACHYPHYLLUM MACROCARPUM Newberry...................... 782
From Raritan formation at South Amboy, New Jersey. (After Hollick
and Jeffrey.)

Fig. 2. BRACHYPHYLLUM MAMILLARE Brongniart........ p e LB == ¥ 782
A specimen of this species which is the type of the genus, from the
Jurassic of France. (After Saporta.)

‘Fig. 3. BRACHYPIIYLLUM OBESUM Heer................. 5000 dc o SR © 0 782
From the Aptian of Portugal. (After Saporta.)

Figs. 4, 5. BRACHYPHYLLUM PARCERAMOSUM Fontaine................... 782

4. Telegraph Station, Virginia. (After Fontaine.)
5. From the Trinity of Texas. (After Fontaine.)
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PAGE

Fig. 1. BRACHYPHYLLUM MACROCARPUM FORMOSUM BeIrry................ 783
Magothy formation, Round Bay.

Fig. 2. SEQUOIA HETEROPUYLLA VeleNovsSKY..........ooovniuinennennn... 785

Magothy formation, Little Round Bay.
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Fig. 1.

Fig. 2.

Bligh 8.

PLATE LIV

ARAUCARIA BLADENENSIS Berry..............
Magothy formation, Grove Polnt.

ARAUCARIA MARYLANDICA Berry.............
Magothy formation, Little Round Bay.

DAMMARA cLIFFWOODENSIS Hollick..........
Matawan formatlon near Millersville.

Figs. 4, 5. BRACHYPHYLLUM MACROCARPUM Newberry
Magothy formation, Deep Cut, Delaware.

Fig. 6.

Fig. 1.

GEINITZIA FORMOSA Heer...................
Magothy formation, Deep Cut, Delaware.

SEQUOIA HETEROPIIYLLA Velenovsky.........
(After Newberry.)
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PAGE

Fig. 1. WIppRINGTONITES REIcHI (Ettingshausen) Heer................. 798
(After Newberry.)

Figs. 2, 3. RARITANIA GRACILIS (Newberry) Hollick and Jeffrey........ 800

2. Twigs, natural size. (After Newberry.)
3. Twig enlarged to show minute leaves. X 3.
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Fig. 1. MORICONIA AMERICANA Berry
(After Newberry.)

Fig. 2. PROTOPHYLLOCLADUS SUBINTEGRIFOLIUS (Lesquereux) Berry
(After Newberry.)

Fig. 3. P1stiA NorDENSKIOLDI (Heer) Berry
Magothy formation, Grove Point.

Figs. 4, 5. SABALITES MAGOTHIENSIS (Berry) Berry
4. Deep Cut, Delaware.
5. Grove Point, Cecil County.
Magothy formation.

Fig. 6. DORYANTHITES CRETACEA Berry
Magothy formation, Round Bay.
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PAGE
Figs. 1-3. Myrica 1.oNcA (Heer) Heer........... ..o, 812
1, 2. Bodkin Point, Anne Arundel County.
3. Grove Point, Cecil County.
Magothy formation.
Fig. 4. SALIX FLEXUOSA NeWDEIry. ... oo ttttriniiiriiinounoneeeennnnns 813
Magothy formation, Grove Point.
Figs. 5-8. SALIX LESQUEREUXI BeIry.......c.cuveiiiinniieiniiiiinnn, 814
5-7. Magothy formation, Grove Point, Cecil County.
8. Raritan formation, East Washington Heights, D. C.
Fig. 9. QUERCUS SEVERENSIS Berry...............cccieiiiiiiiiennnnnns 817

Magothy formation, Round Bay.
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PAGE

PoruULUS STYGIA HeEer. . ovveiii ittt itinerneennnenennns 816
Magothy formation, Bodkin Point.

QUERCUS MORRISONIANA Lesquereux................c.cvevvnnnn. 816
Magothy formation, Round Bay.

F1cUs DAPHNOGENOIDES (Heer) Berry............c.oovininnunnn. 818
Magothy formation, Grove Point.

PICUS sCECILENSTS BEITY il ot v oot i emmce teaeeoeaevennnoonnennns 821
Magothy formation, Grove Point.

Ficus crASSIPES (Heer) Heer. .. ...t iinnnnnnnnnnn. 821

Magothy formation, Deep Cut, Del.
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Fig. 1. FIcUus KRAUSIANA Heer. ....ovvtvnne e, o PN 823
Magothy formation, Grove Point.

Figs. 2, 3. Ficus crASSIPES (Heer) Heer......veeeeen e, 821
Magothy formation, Grove Point.

Fig. 4. FICUS OVATIFOLIA BeITY......ouutueiiii i, 820

Raritan formation, East Washington Heights, D. C.
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PLATE LX

Tigs. 1, 2. ASPIDIOPHYLLUM TRILOBATUM LesSquereuX............coeeueoes 826
1. East Washington Heights, D. C.
2. Shannon Hill, Cecil County.
Raritan formation.
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Figs. 1, 2. ASPIDIOPHYLLUM TRILOBATUM Lesquereux.................... 826
1. Forked Creek, Severn River.
2. Shannon Hill, Cecil County.
Raritan formation.
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PROTOPHYLLUM STERNBERGIT LesquereuX......................
Raritan formation, East Washington Heights, D. C.
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Figs. 1, 2. PROTOPHYLLUM STERNBERGII LeSQUETEUX............ouno..... 828
Raritan formation, East Washington Heights, D. C.

Fig. 3. PROTOPHYLLUM MULTINERVE LeSQUETCUX. ........0o0neennnnnn... 828

Raritan formation, Cedar Point, Baltimore County.
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Figs. 1, 2. PROTOPHIYLLUM MULTINERVE Lesquereux..................... S29
Raritan formation, Cedar Point, Baltimore County.

Fig. 3. PROTOPHYLLUM STERNBERGII Lesquereux........................ 828

Raritan formation, Shannon Hill, Cecil County.
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Figs. 1-6. PLATANUS HEERII LeSqQUereUX . ...uvuvtvntner e enenneneennnns 824
1-4. Drum Point R. R., Anne Arundel County.
5, 6. East Washington Heights, D. C.
Raritan formation.
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Figs. 1-6. PrLATANUS HEERII Lesquereux......... 3 S 0ld% 9 000 sgrts . 824
Raritan formation, Drum Point R. R., Anne Arundel County
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Figs. 1-7. PLATANUS HEERII LESQUEIEUX. ... uuuneinenenenennennneneennns
1-4. East Washington Heights, D. C.
5,7. Drum Point R. R., Anne Arundel County.
Raritan formation.
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Fig. 1. COCCOLOBITES CRETACEUS BeITY......ovvtineerneeaneeacaeanaanns 830
Magothy formation, Grove Point.

Figs. 2-4. MAGNOLIA OBTUSATA Heer. .. ... ..ciiiviiriintinnannnsanannnnn 834

Magothy formation, Point Grove.
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

PLATE LXIX

PAGE

MAGNOLIA BOULAYANA L@SQUEICUX. . . . ...uounnsneeunennnn.. 834
Magothy formation, Grove Point.

MAGNOLTA, LONGIPES HOITOK. . . . .of it i vt oten i e e e oo el e vt 833
Magothy formation, Grove Point.

MAGNOETAY HOLLIOKT BERLY.. . fvet LM . e, . e o AL 831
Magothy formation, Grove Point.

MAGNOETIAY GAPEELING HEEE. & . ..o b s oo L 436
Magothy formation, Grove Point. i
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PLATE LXX

Figs. 1, 2. MAGNOLIA LACEANA Lesquereux.................

Magothy formation, Grove Point.

Fig. 3. MAGNOLIA TENUIFOLIA LeSquereux...................

Magothy formation, Grove Point.

Figs. 4, 5. CARPITES LIRIOPHYLLI Lesquereux................

4. Ligneous carpel.

5. Proximal part of same viewed from within.

Magothy formation, Grove Point.

Fig. 6. ILLICTUM DELETOIDES BeIrY.......oovvuuesonnnnnnn. ..

Magothy formation, Grove Point.
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Figs. 1-3. LAUROPHYLLUM ELEGANS Hollick................

Magothy formation, Round Bay.

Fig. 4. LAURUS HOLLICKII Berry......c0o0ovuieiennnnnnnnnnn.
Magothy formation, Grove Point.

Figl 50 LAWRES PLUTONTA FIEOY. . Joro 5le o be oo oioiote® oo ois ool o o
Magothy formation, Grove Point.

Fig. 6. CINNAMOMUM NEWBERRYI Berry...................
Magothy formation, Grove Point.
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Figs. 1-4. SASSAFRAS ACUTILOBUM LeSqQUEreuX................ovvveennnnn
1-3. Brightseat, Prince George’s County.
4. Drum Point R. R., Anne Arundel County.
Raritan formation.
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SASSAFRAS ACUTILOBUM LESQUEreUX.........ccovenuennneennnnns
Raritan formation, Brightseat, Prince George’s County.
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PAGE

Figs. 1, 2. SASSAFRAS ACUTILOBUM LeSquereuxX.............c...ceoeeen. 866
Raritan formation, Brightseat, Prince George’s County.

Fig. 3. ARALIOPSOIDES CRETACEA (Newberry) Berry...........oocvvuvenn. 879

Raritan formation, Overlook Inn Road, D. C.
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PAGE

Fig: 1., LAURUS BRODEALOEIA JLeSqUEre Ul - e o rropn. Bilo e - <« e off]e oioie 863
Magothy formation, Round Bay.

Fig. 2. SASSAFRAS ACUTILOBUM LeSQUEreuX........cioeuenreneennneennns 866
Magothy formation, Grove Point.

Figa 3. "CoLUTEA PRIMORDTALIS: Feer ... 4. e oo o BE v oo iaiaa., 845
Magothy formation, Grove Point.

g, 45 *NBLUFBIDES: PREMAIVA: BEREY... LB ol cd b e et i 840
Magothy formation, Round Bay.

Figs. 5-7. BAUMINIA MARYLANDICA Berry...........ccoiveinieiiunnnnns 846

Magothy formation, Grove Point.
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BHgs! 8,82 HCOLUXEA OBOVATA BEITY . .« o oroote o hrels oo i s wot

2. Enlargement to show venation. X 3.
Magothy formation, Grove Point.

Fig. 3. DALBERGIA SEVERENSIS Berry............couuvveunnn..

Magothy formation, Little Round Bay.

Fig. 4. LEGUMINOSITES CORONILLOIDES Heer...................

Magothy formation, Grove Point.

Fig. 5. LEGUMINOSITES OMPHALOBIOIDES Lesquereux...........

Magothy formation, Grove Point.

Fig. 6. LEGUMINOSITES CANAVALIOIDES Berry..................

Magothy formation, Grove Point.

Figs. 7, 8. CROTONOPHYLLUM CRETACEUM Velenovsky
7. Round Bay.
8. Grove Point.
Magothy formation.
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Biigss 5 2. SIHEX ‘SEVERNENSIS | BETLY. % .5 . 0 o o5 ool oo o2 8 e

2. Enlargement to show venation. X 4.

Magothy formation, Little Round Bay.

Figs. 3-6. ELZODENDRON MARYLANDICUM Berry...............

Magothy formation, Grove Point.

Fig. 7. CELASTRUS ARCTICA Heer............covivvivennenen..
Magothy formation, Little Round Bay.

973




MARYLAND GECLOGICAL SURVEY

UPPER CRETACEOUS, PLATE LXXWI|
]

_-"-f ’
'.

7

ANGIOSPERMOPHYTA

~

4

= :'Ij




PLATE LXXVIII

PAGE

Figs. 1,%2. HEDERA GECILENSTS IBBETY . ¢ « ohec v o oo ool oo sle ofs ofes s omio s osnssse 874
Magothy formation, Grove Point.

Fig. 3. RHAMNITES APICULATUS L@SQUETeUX.........vvveerninnnnnnnnann 854
Magothy formation, Round Bay.

Fig. 4. CISSITES FORMOSUS MAGOTIIIENSIS BeITY. ... .'ovenererneneennnns 855

Magothy formation, Grove Point.
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PAGE

Hligs 1. CISSIres FORMOSUSHEICaRMe: V.. nll. Wi . o 5l bl e oL Bl 855
Restoration. (After Heer.)

Fig. 2. Restoration of a Raritan specimen of the same................ 855

Fig. 3. Restoration of CISSITES DENTATO-LOBATUS Lesquereux............ 855

A Dakota sandstone species.
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Bigs.. 153, ‘STERCULIAY MIRINAI BBBBEY " e o0 vold « b0 shiotors oheio s mliapore o o oslugalle iorese o 857
1, 2. Three- and four-lobed forms from Grove Point, Md.
3. Bilobate form from Cliffwood Bluff, N. J.
Magothy formation.
Fig. 4. STERCULIA CLIFFWOODENSIS BeITY.....vveeeeernreeunnnnocanenns 858

X %4. Magothy formation, Deep Cut, Del.
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PLATE LXXXI

Figs. 1-5. EucarLyrtus ceINiTzl (Heer) Heer
1. Grove Point, Cecil County.
2, 4. Round Bay, Anne Arundel County.
5. Deep Cut, Delaware.
Magothy formation.

Fig. 3. Showing SPHARITES RARITANENSIS Berry
Magothy formation.

Figs. 6, 7. EucaLyprtus rAaTiroLiA Hollick
Magothy formation, Round Bay.
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Fig. 2.

Fig. 3.

Fig. 4.

PLATE LXXXII

PAGE

CORNUS FORCHHAMMERI Heer........coviviiiiiiineininenennn, 885
Magothy formation, Grove Point.

CORNUS CECILENSIS Berry..... o o | BT YIS S R R S 884
Magothy formation, Grove Point.

ARALIA WASHINOTONIANA BOITY. .t vireteeennronoonnronesnnnnns 878
Raritan formation, East Washington Heights, D. C.

ARSI RAVINTANA JETEER. AP o oL Rl ool hvoie Folel o 5o oieeie o oais 8 o0 e o 876

Magothy formation, Grove Point.
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Figs. 1-4. Restorations of ARALIA RAVNIANA Heer.............ooounvo... 876
. Restoration of specimen from Grove Point, Cecil County.
. Restoration of Heer’s pl., xxxviii, fig. 2.
. Restoration of specimen from Cliffwood Bluff, N. J.
- Restoration of Heer’s pl., xxxviii, fig. 1.
All one-third natural size. The portion of the specimen pre-
served is shaded.
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PLATE LXXXIV

PAGE
Figs. 1, 2. ARALIOPSOIDES CRETACEA (Newberry) Berry................. 879
1. Brightseat, Prince George’s County.
2. East Washington Heights, D. C.
Raritan formation. -
I, 83 M ECARECEITH USNSBERTLOCUIGS IBERRYS sof 7 - o - e Felale g B B s 900

Magothy formation, Deep Cut, Del.
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PLATE LXXXV

Figs. 1-5. ARAL10PSOIDES CRETACEA (Newberry) Berry........ooeevenen..
1, 4. Glymont, Prince George’s County.
2, 5. Overlook Inn Road, D. C.
3. Brightseat, Prince George’s County.
Raritan formation.
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PAGE

Fig. 1. ARALIOPSOIDES CRETACEA SALISBURIZEFOLIA Benys e fa 0L L. . 883
Raritan formation, Bull Mountain, Cecil County.

Fig. 2. ARALIOPSOIDES BREVILOBA BeTTY.....ovvuervnssemnn e, 878

Raritan formation, Bull Mountain, Cecil County.




MARYLAND GEOLOGICAL SURVEY

UPPER CRETACEOUS, PLATE LXXXVI
ey

1 Py e
II il \ I' P,
T - T -
] | 2
N val
| 2 3
|
N 4 A
5 o
W \/
III - -_\)
% .
%

-\-\-'-\_
8
i T L
L} X,
II -. | IlIII
b I
(B
L
N
1

ANGIOSPERMOPELYTA




PLATE LXXXVII

PAGE

Fig. 1. ARALIOPSOIDES CRETACEA DENTATA Berry............... .......... 882
Raritan formation, Bull Mountain, Cecil County.

Figs. 2, 3. ARALIOPSOIDES CRETACEA SALISBURIZEFOLIA. . ....ovuvornnnnnns 883

Raritan formation, Bull Mountain, Cecil County.
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PLATE LXXXVIII

Figs. 1-3. ARALIOPSOIDES CRETACEA (Newberry) Berry................... 879
1. Bull Mountain, Cecil County.
2-3. Shannon Hill, Cecil County.
Raritan formation.
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PLATE LXXXIX

PAGE

Figs. 1, 2. ANDROMEDA NOVA-CESAREE Hollick................. ....... 885
Magothy formation, Grove Point.

Fig. 3. ANDROMEDA COOKIT BEOITY. .. ..vuvurneiiieieon e, 887
Magothy formation, Round Bay.

Fig. 4. ANDROMEDA PARLATORIT HeE€r...............c.ovuiiiunnnnnnin. 888
Magothy formation, Round Bay.

Fig. 5. MYRSINE BOREALIS HeEEI......\''vvrntninininiineeneneans 890
Magothy formation, Grove Point.

Figs. 6, 7. MYRSINE GAUDINI (Lesquereux) Berry...................... 891

Magothy formation, Grove Point.
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PLATE XC

PAGE

BUMELIA PRENUNTIA BeITY....vvrrnniiieiiiee e 893
Magothy formation, Grove Point.

SAPOTACITES KNOWLTONI Berry.........oooivuiniioeoneonnn. il 892
Magothy formation, Deep Cut, Del.

DIOSPYROS ROTUNDIFOLIA LeSQUereux....................... .... 895
Magothy formation, Grove Point.

[DIOSPYROBNERIMZEWAS, 5« ciufols o + o « o o oo Soialolo ol e e oo Sole o oaltin oo ol bulip. | 894
Raritan formation, Bull Mountain, Cecil County.

D10SPYROS VERA Berry......coovininiinin i iiinn . 896
Raritan formation, East Washington Heights, D. C.

Corp1a APICULATA (Newberry) Berry................... Sonry. 4897

Magothy formation, Deep Cut, Del.
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A

Aachen, Fiora from, 266.
Section at, 266.
Africa, Cretaceous piants from, 253.
Aix-la-Chapelle, Flora from, 266.
Section at, 266,
Alabama, Correlations wlth, 324,
Cretaceous plants from, 216.
Algm=, discussed, 758.
Aiga, Upper Cretaceous, 310.
Ammonites, discussed, 374.
Anglosperms, discussed, 808.
Angoumian, 185.
Annapolis, Well section at, 84.
Antarctica, Cretaceous piants from, 247.
Appoquinimlnk Creck, Fauna from, 91,
93, 95, 97, 99, 101,
Argentina, Cretaceous plants from, 245,
Argonne, Piants from, 258.
Arkansas, Correiations with, 330.
Arthropoda, dlscussed, 361.
Asla, Cretaceous plants from, 252.
Atane, Section at, 188,
Fossil plants from, 188.
Atane scrles, 188,
Age of, 192,
Flora of, 192,
Atlantic Coastai Piain, Fossil plants
from, 196.
Aturlan, 184,
Australla, Cretaccous plants from, 247.
Austria-Hungary, Cretaceous plants from,
285.

B

Barkentin, G. 8., Acknowiedgments to,
20.

Belemnites, dlscussed, 393.

Belly River formation, Flora of, 244,

Berry, E. W., Acknowiedgments to, 89.

Betterton, Analysis of sediment from,
124, 126.

Beusset, Piants from, 260.

Bibblns, A. B., Acknowledgments to, 19,
20,

Bibllography, 39.

Bivalves, dlscussed, 511.

Black Creck formatlon, Flora of, 213.

Bodkin Point, Fiora from, 102, 103, 104.

Bodkin Point, Section near, 81, 82.
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Bohemia, Cretaceous of, 285.
Cenomanlan flora of, 290.
Turonlan flora of, 295.

Emscherian flora of, 298.
Bohemla Creek, Fauna from, 90, 92, 94,
96, 98,
Bohemia Mills, Fauna from, 90, 92, 94,
96, 98, 100.

Brachiopoda, discussed, 734.

Brennen sand pit, Sectlon at, 83.

Briar Point, Fauna from, 90, 92, 94, 96,

98, 100,
Brightseat, Fauna from, 91, 98, 95, 97,
99, 101.
Flora from, 102, 103, 104.
Brooks estate, Fauna from, 91, 93, 95,
97, 99, 101.

Bryozoa, discussed, 736.

Bulgaria, Cretaceous plants from, 308.

Bulf Mountain, Flora from, 102, 103, 104.

Burklows Creek, Fauna from, 90, 92, 94,

96, 98, 100.

C

Campanlan, 184,

Camp Fox, Analysls of sediment from,
146, 149,

Canada, Cretaceous piants from, 240, 244.

Cape Sabie, Flora from, 102, 103, 104.

Scctlon near, 82,

Caretonian, 185.

Cassidys Landing, Fauna from, 90, 92,
94, 96,

Cayots Corners, Fauna from, 91, 93, 95,
97, 99.

Cedar Point, Fiora from, 102, 103, 104.

Cenomanian, 184, 185.

Cephalopoda, discussed, 371.

Chesapcake and Delaware Canal, Analysls
of sediment from, 132, 135, 137, 1486,
149,

Fauna from, 90.
Flora from, 102.

Chlomeker beds, Flora of, 299.

Ciassificatlon of Upper Crectaceous of
World, 184.

Climate of Upper Cretaccous, 312.

Coastal Plaln, Fossil plants from, 196,

Coastai Plaln, Physiography of, 23.

Geology of, 26.
Geological formations of, 27.
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Ceelenterata, discussed, 752.
Colorado, Cretaceous piants from, 237.
Coniacian, 184,
Conifcrs, discussed, 776.
Contents, 13.
Corals, dlscussed, 752.
Correiation of Cretaceous fioras, 313.
Correlation of Maryland Upper Cretace-
ous, 315.
Correlatlon tabie, 341.
Correiation with Aiabama, 324.
With Arkansas, 330.
With Georgia, 324.
WIth New Jerscy, 317.
With North Carollna, 324.
With Pacific Coast, 330.
With South Caroilna, 324.
With Texas, 330.
With Western Interlor, 330.
Cretaceous, Lower, 28,
Cretaceous, Upper, 29.
Cretaceous, Upper, Floras of, 183.
Crocodilia, discussed, 347.
Crustacea, discussed, 861.
Cycads, discussed, 769.

D

Dakota sandstone, Fiora of, 223.
Dalmatla, Cretaceous plants from, 303.
Danian, 184.

Deep Cut, Flora from, 102, 103, 104.
Deiaware City, Fauna from, 98.
Dlagrams of sedlments, 169, 170.
Dicotyledons, discussed, 812.
Distribution of Fauna and Flora, 89.
Dresden, Plants from, 280.

E
Eagie sandstone, Flora of, 234.
East Washington Helghts, Flora from,
102, 103, 104.

Well section at, 85.
Echinodermata, dlscussed, T749.
Engiand, Cretaceous piants from, 256.
Eocene, 30.

Europe, Correlatlons with, 335, 341.

Cretaceous plants from, 255.
Eutaw formation, Fiora of, 215, 220.

E

Fauna, Tables of distrlbutlon of, 90-101.

Ferns, discussed, 760, .

Flshes, discussed, 350.

Flora, Tables of distributlon of, 102-104.

Floras of Worid durlng Upper Cretaceous,
183.

Forked Creek, Flora from, 102, 103, 104.

Fort Dupont, Section at, 76.

Fort Washington, Fauna from, 91, 93, 95,
97, 99.

France, Aturian flora of, 260.
Cenomanian flora of, 257.
Emscherian flora of, 260.

Turonian flora of, 258.
Upper Cretaceous of, 184, 257.
Fredericktown, Fauna from, 91, 93, 95,
97, 99, 101.

Friendiy, Fauna from, 91, 93, 95, 97, 99,
101.

Fungi, discussed, 757.

Fuvcau, Piants from, 260.

G
Gardner, J. A., Acknowledgments to, 89.
Gastropoda, discussed, 397.
Genesis of Upper Cretaceous scdiments,
111.

Geologic Province, discussed, 105.
Geological Survey Commission, 7.
Geologicai Survey, scicntific staff, 9.
Georgia, Correiations wlth, 324.

Cretaceous piants from, 214.
Germany, Cretaceous piants from, 265.
Gibsons Island, Fauna from, 90.
Glauconite, discussed, 176.
Glymont, Fiora from, 102, 103, 104.

Good Ilope Hiii, Fauna from, 94, 96, 98,
100.

Gosau beds, Age of, 303.

Flora from, 306.
Grabau, A. W., cited, 749.
Greenland, Fossii plants from, 185,

Grove Polnt, Analysis of sediment from,
152,

Fiora from, 102, 103, 104.

H
Hartz, Plants from, 274.
Historical Review, 34.
Hokkaldo, Plants from, 252,
Hungary, Cretaceous plants from, 303.

I

Ile d’Alx, Plants from, 257.
Illustrations, 17.
Indla, Correlations with, 338.
Interpretation of Upper Cretaceous de-

poslts, 85.
Iser beds, Flora of, 297.
Italy, Cretaceous plants from, 264,

J
Japan, Cretaceous plants from, 253.

K
Kiimmel, H. B., Acknowledgments to, 20,
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Laramie formation, Flora of, 237.
Lesina, Cretaceous plants from, 303.
Letter of Transmittal, 11,
Liburnian stage, 307.

Ligcrian, 185.

Lloyd Creck, Section at, 81.

Local sectlons, 76.

M

Mestrichtlan, 184,

Magothy, Analysis of sedlments of, 124,
126.

Magothy formation, Age of, 313, 341,

Areal distrihution of, 61.

Lithologlc characters of, 61.

Name and synonymy of, 61.

Organic remalns of, 63.

Stratigraphic and structural reia-

tions of, 63.

Strlke, dip and thlckness of, 62,

Fossil plants of, 203.

Magothy River, Fauna from, 90.

Marsellles, Plants from, 258.

Matawan, Analysis of sedlments of, 132,
135, 137, 146, 149, 152, 156.

Matawan formation, Age of, 313, 341.

Areal dlstrlbutlon of, 65.

Lithologic characters of, 66.

Name and synonymy of, 65.

Organle remalns of, 67.

Stratigraphle and structural rela-

tlons of, 67.

Strike, dip and thickness of, 67.
Maulden Mountaln, Section at, 77, 78.
McNceys Corners, Fauna from, 91, 93, 93,

97, 99, 101,
Middendorf beds, Flora of, 213,
Mill Creek secries, Flora of, 241,
Millersville, Fauna from, 91, 93, 95, 97,
99, 101.
Fiora from, 102,
Mlocene, 31,
Mitscherlich, E. A,, cited, 114.
Mollusea, discussed, 371.
Molluscoldea, dlscussed, T734.
Monmouth, Analysis of sediments of, 159,
162,
Monmouth formatlon, Age of, 313, 341,

Arecal dlstrlbutlon of, 70.

Lithologle characters of, 70.

Name and synonymy of, 70.

Organlc remalns of, 72.

Stratigraphic and structurail reia-

tiones of, 71,

Strike, dip and thickness of, 71.
Monocotyledons, discussed, 806.
Montana group, Flora of, 234.
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Moravia, Cretaceous plants from, 300,
Cenomanian flora of, 301.
Mungo-schichten, Fiora of, 255.

N
New Caledonia, Cretaccous plants from,
252,
New Jersey, Correlatlons wlth, 317,
New Mexlco, Crctaceous plants from, 239.
New Zealand, Cretaceous plants from,
250.
Nlederscheena, Plants from, 276,
North Carolina, Correlatlons with, 324,
Cretaceous plants from, 210,
North Ferry Point, Section near, 82,
Noxontown Pond, Fauna from, 91, 93, 93,
97, 99, 101.
Nuhian sandstone, Age of, 254.
Flora of, 254.

(o]
Overlook Inn Road, Flora from, 102, 103,
104.
Oxon Hill, Fauna from, 91, 93, 95, 97,
99, 101.
Oysters, dlscussed, 551.

P

Paclfic Coast, Correlatlons with, 330.

Park Point, Sectlon at, 82.

Patoot serles, 193.

Age of, 196.
I'lora of, 193.
Lilthology of, 193.

Pcace River, Cretaceous plants from, 244.

Pelecypoda, dlscussed, 511.

Pcrucer beds, Flora of, 290.

I’ctrography of Upper Cretaceous sedl-

ments, 111,

Pllsbry, 1. A., Acknowledgments to, 20.

Pinc Rlver, Cretaceous plants from, 244,

Pivot Bridge, Section near, 78.

Plants, dlscussed, 757.

Pleistocene, 32,

Pliocene(?), 32.

Portugal, Ccnomanian flora of, 262.
Cretaccous plants from, 261.
Scnonian flora of, 263.

Turonlan flora of, 263.

P’reface, 19.

Prlesener heds, Flora of, 298.

Protocene stage, 307T.

I’'rovenclan, 185.

Prussia, Cretaceous plants from, 266.

R

Rancocas, Analysls of sediment of, 165,
Rancocas formation, 74,
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Raritan formation, Age of, 313, 335, 341.
Areal distribution of, 56.
Lithologic characters of, 57.
Name and synonymy of, 56.
Organic remains of, 59.
Stratigraphic and structural rela-
tions of, §9.
Strike, dip and thickness of, 58.
Fossii plants of, 199.
Recent, 33.
Red Hiii, Section at, 76.
Reptilia, dlscussed, 347.
Rhotomagian, 183.
Ripley formation, Fiora of, 216, 220.
Round Bay, Fauna from, 90, 92, 94, 96,
98, 100.
Flora from, 102, 103, 104.
Sections at, 83, 84,
Russia, Cretaceous piants from, 308.

S
Sabalites sandstone, Age of, 257.
Santonian, 184.
Sassafras River, Anaiysis of sediment
from, 156, 162,
Saumurian, 185.
Saxony, Cretaceous plants from, 271.
Seat Pileasant, Analysis of sediment from,
169.
Fauna from, 91, 93, 95, 97, 99, 101.
Sediments, discussed, 111,
Diagrams of, 169, 170.
Sequoia, dlscussed, 785.
Senonian, 184,
Shannon Hill, Flora from, 102, 103, 104,
Scction at, 76.
Silesla, Cretaceous plants from, 284,
South America, Cretaceous plants froni,
245,
South Carollna, Correlations with, 324.
Cretaceous plants from, 212,
Stanton, T. W., Acknowledgments to, 19.
St. George’s, Fauna from, 90, 92, 94, 96,
98, 100.
Stephenson, L. W., Acknowiedgments to,
19.
Stony Point, Section at, 83.
Sullivan Cove, Sectlon at, 83.
Summit Bridge, Fauna from, 90, 92, 94,
96, 98, 100.
Sections near, 79, 80, 81.
Sweden, Cretaceous plants from, 256,

T
Table of Correlatlons, 341.
Table of Formatlons, 27, 110.

Tables of Faunai distribution, 90-101,

Tables of Fioral distribution, 102, 103,
104,

Taxenomic Table, 38.

Teplitzer beds, Fiora of, 297,

Texas, Correlations with, 330.

Cretaceous plants from, 220.

Thoulet, J., clted, 113,

Turners Creek, Fauna from, 91, 93, 95,
97, 99.

Turonian, 184, 185.

Tuscaloosa formation, Flora of, 216.

Twitchell, M. W,, Acknowiedgments to,
20.

Tyroi, Cretaceous plants from, 305.

U

Upper Cretaceous Alga, 310.
Upper Cretaceous floras, Correlation of,
313.
Upper Cretaceous of Maryland, 23.
Classiflcation of, 184.
Correlation of, 315.
Description of, 50.
Interpretation of, &5.
Paleontologic characterlstics of, 50.
Petrography of, 111.
Stratigraphic characteristics of, 50.
Systematic paleontology of, 343.
Upper Cretaceous floras of world, 183.
Ulmstead Point, Fauna from, 90, 92, 94,
96, 98, 100.

v

Vancouver Island, Cretaceous plants
from, 242.

Vermejo formation, Flora of, 239.

Vermes, dlscussed, 745.

Vernasso, Plants from, 264.

Vertebrata, discussed, 347.

w

Washlta serles, Age of, 222.
Flora of, 222,
Waterbury, Fauna from, 91, 93, 93, 97,
99, 101.
Wehlowltzer beds, Flora of, 296.
Weissenberger beds, Flora of, 296.
Western Interior, Correlatlons with, 330.
Westphalla, Cretaceous plants from, 281,
Campanian flora of, 282.
Mestrichtian flora of, 283.
Turonian flora of, 282.
Woodblne formation, Fiora of, 221,
Worms, dlscussed, 745.
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IMigures In bold faee indicate princlpal discusslon.

A
Abies caicaria, 296.
chuchlensls, 290.
minor, 297.
upernivikensis, 191.
Abietites dubius, 239, 789.
ernestine, 223.
foliosus, 216,
gliickii, 274.
tyreili, 244.
valentini, 245.
Abiocaulis yezoénsis, 253.
Acaciaphyllltes grevilleoides, 213,
Acanthoceras manteili, 338.
trhotomagense, 338,
Acer amboyense, 199,
antiguum, 277.
caudatum, 193,
edentatum, 188, 193.
minuta, 199.
paucidentatum, 203.
saskatchewanense, 244,
Acerates amboycnse, 199, 211, 216,
arctica, 188, 193.
Acerites cretaceus, 256.
muitiformis, 223.
pristinus, 223.
Acrostichhum cretaceun, 290.
haddeni, 239.
primordiaie, 248.
trlstaniephyiium, 290,
Act@on biplicata, 398.
cretacea, 410.
forbesiana, 410.
Actaonia naticoides, 402,
Actaonina biplicata, 398.
Acteocina, 409,
forbesiana, 90, 410.
Acteocinide, 409.
Acteon, 397.
gabbana, 90, 397, 39S, 410.
iinteus, 90, 397, 914.
ovoidea, 410.
wetherilli, 409.
Actconide, 397.
Actinocamax pienus, 289,
quadratus, 264.
Actinopterygii, 358,
Adesmacea, 724,

Adiantites decaisneanum, 268.
prelongus, 242,
cassebeeroides, 268.

Adiantum densinerve, 193.

Aicidites steiiatus, 268.

Ainona, 697.
eufaiensis, 98, 327, 697, 938.

Alora cretacea, G679.

Akcratidse, 407.

Alaria rostrata, 471.

Alecto re~ularls, 736.

Alectryonia iarva, 552, 554, 555.

Alge, 758,

Algites americana, 102, 203, 211, 213,

T8, 0406,
valdensis, 758.

Alisma ? reticulata, 188.

Alnltes crassus, 223,
friesil, 256.
grandlfoiia, 223.
insignis, 241, 242,

Ainus kefersteinil, 299,
protogea, 193.

Amauropsls, 502.
compacta, 94, 504, 909A,
meckana, 94, 503.
paludinseformis, 503.

Ammonoidea, 374,

Ammonites compiexus, 378.
conradi, 383.
dane, 383.
deiawarensis, 391,
hippocrepis, 382.
lenticularls, 3S8.
lobata, 388.
nebrascensls, 383.
placenta, 385.
texanus, 390.
vanuxemi, 391.
vespertinus, 390.

Amelanchier whitei, 203.

Ampelophyllum attenuatum, 223,
firmum, 223.
ovatum, 223.

Amphiblestrum, 740.
heteropora, 100, 740.

Amusimmm burlingtoncnsis, 588S.
conradi, 594.
simplicum, 595.
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Amygdalus antecedens, 231,
Anacardites alnifoiius, 260.
amissus, 188.
Anatina elliptica, 633.
Anatinacea, 629.
Anatinide, 633.
Anchura, 470.
abrupta, 470.
compressa, 472.
hebe, 92, 471, 4735.
monmouthensis, 92, 476, 911.
pennata, 92, 320, 323, 471, 4%2.
pergracilis, 92, 471, 476.
rostrata, 68, 92, 321, 322, 471.
Andromeda, 8835,
acuminata, 223.
australiensis, 248.
cookii, 104, 199, 208, 887, 989,
cretacea, 215, 223,
euphorbiophylioides, 213.
flexuosa, 887. 0
grandifolia, 104, 199, 203, 211, 213,
216, 889,
latifolia, 889.
nove-cesarex, 104, 199, 203, 211,
213, 216, 221, 225, 326, 885, 989,
pariatorii, 104, 188, 199, 204, 211,
213, 216, 220, 223, 888, 989,
parlatorii longifolia, 224,
pfaffiana, 188, 221, 224,
snowli, 221, 224,
tenuinervis, 199, 224.
“wardiana, 215, 216, 224.
Androvettia carolinensis, 211, 216,
elegans, 215.
statenensis, 199,
Anemia elongata, 235.
haydenii, 768.
robusta, 239.
supercretacea, 237, 239,
Anglospermophyta, 806.
Anisophyllum semialatum, 224,
Anneiida, 745.
Anomalodesmacea, 629.
Anomaspis hispida, 199,
tubercuiata, 199.
Anomia, 607.
argentaria, 96, 331, 556, 608, 610,
931.
ephippium, 607.
forteplicata, 96, 608, 613, 931,
ornata, 96, 327, 608, 612, 931.
subtruncata, 608.
tellinoides, 96, 608, 610, 931.
Anomiacea, 604,
Anomiide, 604,
Anona cretacea, 224.
robusta, 237.
Anthocephale bohemica, 298.
Antholithus horridus, 244,

Anthozoa, 752.
Antigona, 681.
Antigona (Aphrodina) tippana, 98, 327,
G681, 930.
lamellaria, 681.
Apeibopsis cyciophyiia, 224.
thomseniana, 188.
Aphrodina, 681.
tippana, 98, 327, 681, 930,
Apocynophylium crenatum, 283.
cretaceum, 277.
sordiduin, 224,
subrepandum, 283.
warraghianum, 248,
Aporrhaide, 470,
Aporosa, 752.
Arace®, S09.
Arales, 809.
Aralia, 876.
anisoloba, 290, 308,
berberidifoiia, 224.
brittoniana, 204.
chiomekiana, 299,
concreta, 224,
coriacea, 204, 277, 308.
cottondalensis, 216.
daphnophylium, 290.
decurrens, 290, 301.
denticulata, 283,
eutawensis, 215.
formosa, 199, 224, 290, 301.
furcata, 290, 900.
greenlandica, 104, 188, 199, 203, 224,
875, 876,
kowaiewskiana, 290.
masoni, 224,
minor, 290.
mattewanensis, 204.
nassauensis, 204, 878,
newberryi, 199, 204.
dentifera, 290.
patens, 199, 876,
propinqua, 290.
quinquepartita, 224.
radiata, 224.
ravniana, 64, 104, 188, 204, 318,
876, 978, 979.
rotundata, 241.
rotundiloba, 199, 878.
saportana, 224.
saportana deformata, 224,
subemarginata, 224.
subformosa, 248.
tenuinervis, 224.
towneri, 204, 224, 877.
transitiva, 290.
triioba, 290, 301.
westoni, 241,
waigattensis, 193.
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washingtoniana, 60, 104, 199, 878,
978.
wellingtoniana, 199, 221, 224,
wellingtoniana vaughanii, 221.
wiesneri, 301.
quinquepartita, 199.
Araliaces®, 873.
Araliopsis breviioba, 878.
cretacea, 879.
cretaceum dentatum, 882.
cretaceum obtusum, 883. S
eretacea salisburizfolia, 883.
recurvatum, 824.
Araliopsoides, 878S.
breviloba, 60, 104, 199, 878, 982,
986.
cretacea, 60, 104, 199, 224, 879, 880,
884, 970, 980, 981, 984, 985, 988.
cretacea dentata, 104, 199, 224, 882,
983, 987.
cretacca salisburifolia, 104, 199, 224,
S83, 982, 983, 986, 987.
recurvatum, 192,
Araucaria, 777.
bidwilli, 278, 780.
biadenensis, 102, 204, 211, 213, 215,
216, 220, 304, 325, 797, 930.
bohemica, 290. .
brachyphylla, 298.
clarki, 211.
cretacea, 258.
dariingtonensis, 213.
frici, 298,
jeffreyi, 211, 213, 215, 216, 780.
imbricata, 780.
latifoiia, 264.
macrophylla, 264, 778.
maryiandica, 64, 102, 204, 779, 950.
spathulata, 224,
teucasi, 259, 260, 304, 778.
Araucariaces, 776.
Araucariales, 776.
Araucarioxyion sgypticum, 254.
gardonlense, 257.
keuperianum, 274.
nove-zeclandii, 251.
noveboracense, 199.
tankoense, 253.
Araucariopitys americana, 199,
Araucarites appressus, 789.
miqueli, 268.
ovatus, 204, 778.
patagonica, 245.
reichenbaehi, 274, 788.
zeilleri, 204.
Arca, 535.
barbatia, 537.
saffordi, 94, 535, 537, 917.
uandi, 96, 535, 539, 917.
concamerata, 529.

eufalensis, 524, 525.
glycymeris, 540.
noe, 535.
nucleus, 511.
obesa, 94, 535, 536.
Arcacea, 524.
Arcide, 535.
Arcopagia, 692.
gabbi, 98, G904, 038,
georgiana, 98, 692.
Ardisia glossa, 298,
Arecacem, S11.
Arccales, S11.
Arisma cretacea, 204, 224,
mattewanense, 204,
Aristoloehia tecomecarpa, 290,
Aristolochites dentata, 224.
Arthropoda, 361.
Artocarpophylium occidentalc, 242,
Artocarpidium eretaceum, 224, 277.
pseudocretaceum, 248.
guillemainii, 255.
Artocarpus dicksoni, 188.
lesslglana, 237.
undulata, 282.
Arundltes wohlfarthi, 280.
Arundo grinlandiea, 188, 193, 213, 264.
Asimina eocenfea, 235.
Aspidiophyilum, 826.
dentatum, 224,
dentatuwm, 827,
platanifolium, 224.
triiobatum, 60, 103, 199, 224, 826,
456, 957.
Asgpidlum cretaceo-zeelandicum, 251.
fecundum, 188.
jenseni, 188,
refichianum, 277, 307.
schouwii, 188.
Aspienites dubius, 299.
Asplenium, 766.
albertum, 241.
calopteris, 193.
brongniarti, 268.
cenopteroides, 268K,
ceciiensis, 64, 102, 204, 766, 947,
dicksonianum, 60, 102, 188, 199,
217, 224, 245, 309, 318, 325, 707,
forsteri, 188, 199, 268, 277, 291,
308.
Jerseyensis, 199.
lapideum, 301.
niobrara, 244.
nordstromi, 188.
pingellanum, 193.
raritanensis, 199.
scrobiculatum, 193, 274.
tenellum, 235.
velenovsky, 291,
wyomingense, 235.
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Astacide, 361.
Astartacea, 645.
Asterosoma radiciforme, 280,
Astrocaryopsis saintz-manehiide, 258,
Athieta leioderma, 430.
Auiacolepis rhomboidaiis, 248,
Auricuia globuiosa, 401,
ringens, 400.
Avellana, 408.
builata, 90, 403, 410.
costata, 90, 403, 405.
incrassata, 403.
ilntoni, 90, 403, 406, 914.
pinguis, 90, 403, 406, 914,
Avicula linguzformis, 548,
petrosa, 548.
Axinsea alta, 541.
mortonl, 540,
subaustraiis, 540.

B
Baculiites, 8374.
anceps, 328, 337.
asper, 90, 322, 326, 828, 332, 333,
336, 377, 908.
ovatus, 90, 333, 373, 908.
vertebraiis, 374.
Baiera grandis, 204.
incurvata, 188, 199.
leptopoda, 188.
saglttata, 188,
Bambusium latifoliumn, S07.
Bambusites australis, 251,
Banksla crenata, 248.
cretacea, 248,
iongifoiia, 277.
plagioneura, 248.
prototypus, 277.
pusilia, 204, 291,
subiongifoiia, 248.
Banisites saportanus, 204, 291.
Banisteriophyiiumn cretaceum, 248,
Barbatia, 537.
saffordi, 94, 535, 537, 017.
uandi, 96, 535, 539, 917.
Baroda carolinensis, 685.
Bauhinla, S46.
alabamensis, 220,
cretacea, 199, 217,
gigantea, 199.
marylandica, 64, 103, 204, 217, 323,
846, 971.
ripleyensis, 220.
Belemuitella, 39:3.
amerleana, 73, 90, 320, 322, 323,
334, 337, 394, 908,
bulbosa, 334.
mucronata, 73, 266, 337, 393, 394,
306,

paxiilosus, 393, 394,
subfusiformis, 393.

Belemnitellide, 8393.

Beiemnites americanus, 394,
subconicus, 304,

Belemnoidea, 398,

Beiodeudron graciiis, 268.
iepldodendroides, 268.
neesii, 268,

Benizia caiopteris, 193, 268.

Benthamia dubia, 291.

Benzoin masoni, 224,
venustum, 221, 224,

Berenicea, 737.
americana, 100, 737.

Betuia atavina, 193,
beatriciana, 224,
perantiqua, 242,
tremula, 193,
vetusta, 193,

Betuiites cuneatus, 224,
crassus, 224,
denticulata, 224,
grewiopsideus, 224.
hatcheri, 235.
insequiiateralis, 224,
ianceoiatus, 224.
iatifoiius, 224.
multinervis, 224,
oblongus, 2214,
obtusus, 224,
populifolius, 225.
Popuiiformis, 204,
populoides, 225,
quadratifelius, 223.
reniformis, 225.
rhomboidaiis, 225.
rotuudatus, 225.
rugosus, 225,
suowii, 225,
subintegrifolius, 2235,
westii, 225,

Blgnonia cordata, 291.
pulcherrima, 291.
sllesiaca, 299.

Bembax argillacemn, 291, 301,

Bonaventurea cardinalls, 268.

Borraginaces, S97.

Bowerbankia attenuata, 268,
enmarginata, 268.
maxima, 268.
repanda, 268,
rotundifolia, 268,

Brachiopoda, 73+,

Brachyoxylou notabile, 199.

Brachyphyllace=, 7S1.

Brachyphyllum, 781.
corallinum, 262,
crassicaule, 785.
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gracile, 784.
microcladum, 784.
minor, 292,
macrocarpum, 102, 199, 204, 211,
213, 225, 235, 239, 7S1, 948, 950,
macrocarpuin formosum, 102, 204,
215, 217, 220, 221, 783, 949.
obesum, 262, 948,
obeslforme elongatum, 785.
squamosus, 292,
Bresciphyllum cretaceum, 291,
Breviarca saffordl, 537.
Bromelia rhomboidea, 225,
tennifolia, 225.
Bryozoa, 736.
Buccinidwe, 463.
Bulla coniea, 407.
cylindracea, 411,
hydatis, 407.
mortoni, 407.
recta, 411,
Bumelia, S93.
prenuntla, 64, 104, 209, S93, 990.
lanuginosafolia, 894.
Butomltes cretaceous, 291.

Cc

Caesalplnla cookll, 199.
middendorfensis, 213.
raritanensis, 199.
Ceesalpinites marticensls, 259.
Calamitopsls konigli, 283,
Callianassa, 363.
antlqua, 363.
clarki, 90, 368, 907.
conradi, 90, 366, 906.
conradi, var. punctimanus, 90, 36s,
907.

mortoni, 90, 363, 907.

mortoni, var. marylandica, 90, 366,
907.

sp. indet., 90, 906.

Calllanasside, 363.

Calllsta, 681.

Callistemon cretacenm, 291,

Calllstemophyllumm bruderi, 291.
heerii, 225, 277,

Calycites alatus, 204.
diospyriformis, 199, 897.
middendorfensls, 213.
obovatus, 204.
parvus, 199.
sexpartitus, 217.

Camptonectes bellisculptus, 588.
burlingtonensls, 588.

Canavalia obtusifolia, S43.

Cancellaria alabamensls, 435.
septemllrata, 449.

Cancellariida, 412, 465,

Capparites orbiculatus, 217,
synophylloides, 217.
Cardiacca, 668.
Cardiaster, 730.
marylandica, 100, 750, 943.
Cardiide, 6G63.
Cardita intermedia, 657.
Cardltacea, 657.
Cardium, 663.
burlingtonense, ¢66.
costatum, 663.
dumosum, 98, 664, G6RK, (69, G75.
elegantulum, 635.
enfalense, 98, 663, 664, 669, 671,
936.
knappi, 75, 323.
kilmmeli, 98, 323, 664, 673,
multiradiatum, 669, 671.
protextum, 636.
spiilmani, 98, 663, GGG.
tenulstrlatum, 98, 664, 669, G75.
tippana, 675.
Carditldee, 657.
Carcex, 808,
clarkll, 64, 102, 204, 213, 318, S0S.
Carolopterls aquensls, 268, 274,
asplenioides, 268.
Carplnites arenaceus, 284,
microphyllus, 193,
Carpinoxylon compactus, 274.
Carpites, 839.
alatus, 233.
coniger, 225.
cordiformis, 225.
granunlatus, 262,
judithse, 235.
liriophylli, 103, 204, 225, S39, 966.
minutulus, 204.
prunl, 235.
rhomboidalis, 237.
tilia ceus, 225.
triangulosis, 235.
Carpolltes oblongus, 306.
Carpollthes meridlonalis, 242.
vyserovicensis, 291.
Carpolithus, 900.
bladenensls, 211.
cliffwoodensls, 204,
complanatus, 248,
cretaceus, 277.
curtus, 260.
drupeformis, 204.
euonymoides, 199.
fagiformis, 248.
floribundus, 199, 204, 217.
hemloclnus, 268.
hirsutus, 199, 204.
juglandiformis, 204,
longlpes, 193,
mattewanensis, 204.
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ostrysformis, 204.
oveformis, 199.
patootensis, 193.
provinciaiis, 261.
pruniformis, 199.
scrobicuiatus, 188.
scmisuicatus, 248.

septiocuius, 104, 204, 900, 980, 984,

silicuiseformis, 248,
tuscaioosensis, 217.
vaccinioides, 199.
woodbridgensis, 200.
Caryatis veta, 75, 323.
Cassla angusta, 189, 277.
antiquorum, 189.
atavia, 299.
etheridgei, 248.
ettingshauseni, 189, 193, 277.
insularis, 204.
melanophylia, 299.
prememnonia, 248,
prephascolitoides, 248.
problematica, 225.
vaughani, 217.
Cassiduiide, 750.
Cassidulus, 750.
sp., 100, 750.
Castaila duttouiana, 235.
stantoni, 235.
Casuarinites cretaccus, 251,
Casuarina primeseva, 248.
Caudex spinosus, 225.
Caulerpites bryoides, 268.
fastiglatus, 286.
incrassatus, 239.
montalbanus, 296.
Cauiinia mulleri, 268,
Cauiinites stigmarioides, 277.
Cauiomorpha heeri, 262.
Ceanothus constrictus, 204.
cretaceous, 242,
prodromus, 193,
Cedreia hazslinszkyi, 3035.
Cedroxylon aquisgranense, 274.
gardoniense, 257.
matsumurse, 253.
yendoi, 253.
Celastracce, 849,
Celastrophyllum alabamensis, 217.
australe, 251.
brittonianum, 200, 217.
carolinensis, 213, 217,
crassipes, 204, 225.

crenatum, 103, 193, 200, 204, 211,

213, 217, 852, 853.
crenatum ellipticum, 217.
cretaceum, 200, 225.
decurrens, 200, 217, 273.
elegans, 204, 213.
ensifoiium, 225,

grandifolium, 200, 204, 217.

gymindafolium, 217.

integrifoiium, 277.

lanceoiatum, 193, 277.

minus, 200.

myrsiroldes, 225.

newberryanum, 200, 204, 217,

obiiquum, 225.

obtusum 189.

precrassipes, 217.

serratum, 193.

shirleyensis, 217.

spatulatum, 200.

undulatum, 104, 200, 204, 211,
853,

Celastrus, 850.
arctica, 103, 193, 200, 204, 850,
ettingshauscni, 850.

Celtidophylium prseaustraie, 301,

Cephaiopoda, 871.

Cephaiotaxites insignis, 193.

Cephalotaxospcrmum carolinianum,

2113,.220.

Ceratopetalum primigeninum, 248.
rivuiare, 251.
australls, 249.

Ceratostrobus cchinatus, 291, 298,
formosus, 275.
sequoizphyllum, 259, 291.
strictus, 275.

Cercospora coriococcum, 291.

Cerithiide, 4S1.

Cerithium, 481.
piisbryi, 94, 481.

Chamacyparicites charonis, 291,

Chemnitzia normaniana, 480.

Chiiostomata, 740.

Chondrites bosqueti, 269.
bulbosus, 239.
divaricatus, 269,
eiegans, 269.
flexuosus, 200, 204.
furciiiatus, 281, 282, 297, 298,
furelllatus latior, 283.
intricatus, 280, 283.
jugiformis, 269, 283.
mantelli, 297.
polymorphus, 283.
riemsdyki, 269.
rigidus, 269.
subcurvatus, 283.
subintricatus, 269.
subsimplex, 239.
targionii, 296.
vagus, 269.

8350.

299,

Chondrophyllum grandidentatum, 274,

hedereforme, 274.
nordenskioldi, 809.
obovatum, 200.
orbicuiatum, 189, 200.
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reticuiatum, 200.
tricuspe, 274.
Chondrophyton disscctum, 259.
laceratum, 262.
obscuratum, 262,
Chrysodomin®, 463.
Chrysophyllum veicnovskyi, 277.
Cibota obesa, 536.
Cidaridse, T49.
Cidaris, 749.
sp., 100, 749.
Cidaroidea, 749.
Cimolichthys dirus, 357.
Cinnamomum, 860.
affine, 235, 237.
canadense, 242,
crassipetiolatum, 205.
eilipsoideum, 193, 225.
haastii, 249, 2351.
heeril, 205, 211, 215, 221, 225, 242,
245.
intermednum, 860.
marioni, 225.
membranaccum, 205, 221, 225, 848,
middendorfensis, 213.
newberryl, 103, 189, 193, 200, 205,
213, 215, 217, 225, 242, 318, 323,
860, 967.
personatum, 299,
primlgenium, 249, 278, 296.
scheuchzeri, 225.
sczannense, 263, 860, 861.
Cinulia, 401.
costata, 405.
naticoides, 90, 402,
Cissites, 833.
accrifolius, 223.
acuminatus, 225, 881.
acutiioba, 225,
affinis, 189, 193, 225, 241, 242, 245.
affinis ampia, 242,
alatus, 225,
hrownii, 225.
crispus, 299, 856.
dento-lobatus, 225, 855, 975.
formosus, 189, 200, 217, 223, 975.
formosus, var. magothiensis, 109,
205, S55, 074.
harkerianus, 225, 874, 880.
heerif, 225, 881.
ingens, 225,
ingens parvifoiia, 225.
insignis, 226.
newberryi, 104, 200, 205, S36.
obtusiiobus, 226.
parvifoiius, 855.
platanoidea, 226.
popuioides, 226.
salisburefolius, 880, 883.

vitifoiia, 855.
uraiensis, 309.

Cissophyllum exulum, 291,

Cissus browniana, 226.
vitifolia, 291.

Cladophiebis, 763.
ajabamensis, 217.
aibertsii, 294.
columbiana, 242.
sociaiis, 102, 189, 200, 763.

Ciaveilithes, 439.

Clavipholas cithara, 725.

Coccoiobites, S30.
cretaccus, 64, 103, 205, S30, 964.

Cocoopsis ovata, 258,
zeiileri, 258.

Coccuius assimiie, 259.
cinnamomeus, 205, 217, 291.
extinctus, 299.
imperfectus, 203.
inquirendus, 203.
mlnutus, 205.
polycarpafolius, 217.
problematicus, 217.

Ceelenterata, 752,

Colutea, S44.
coroniiioides, 189, 841.
obovata, 64, 103, 203, 217, 844, 972,
fangeana, 189.
primordialis, 103, 189, 200, 221, 226,

S43, 971.
protogea, 193.
valde-inequalis, 189.

Combretiphylium acuminatum, 255.

Comptonia microphylia, 193, 200.
tenera, 283.

Comptoniopteris intermedia, 259.
provinclails, 259.
saporte, 259.
vasseuri, 259.

Comptonites antlquus, 256, 305.

Confervites aquensis, 269, 282,
cespitosus, 269,
dubius, 205.

Conifers, 77G.

Coniferophyta, 776.

Conocarpites formosus, 217.

Conospermites hakesfolius, 278, 291.
linearifolius, 249.

Corax, 352.
falcatus, 90, 354, 905.
heterodon, 354.
pristodontus, 90, 352, 905.

Corbuia, 710.
bisulcata, 64, 100, 711.
crassiplica, 100, 323, 711, 713, 939,
crassipiicata, 713.
foulkei, 711.
gaiiica, 710.
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monmonthensis, 100, 711, 713, 940, engclhardti, 274.
perbrevis, 713. geinitziana, 278, 309.
percompressa, 100, 711, 717, 940. giandulosa, 274.
subradiata, 100, 711, 718, 940. grandidentata, 278.
terranarla, 100, 711, 716, 939. integerrima, 189, 274, 282,

Corbulide, 710. macrophylla, 205, 301.

Cordia, S97. microphyila, 226.
sebestena, 898, obionga, 274.
apicuiata, 104, 200, 203, 217, S97, peitata, 274.

990, posthuma, 274.
tremuia, 898. rhomboidea, 826.

Cornaceee, S84, subscrrata, 274.

Cornophylinin myrieeforme, 274, subtriloba, 282,
obtusatum, 217. superstes, 299,
vetustum, 200, 217, 221, 885. tenuinervis, 282.

Cornoxyion erraticum, 274. triacuminata, 274, 282,

Cornus, 884, velenovskyana, 309.
ceciiensis, 104, 205, SS4, 978. westfalica, 282,
forchhammeri, 64, 104, 189, 205, triloba, 274.

R85, 978, zenkeri, var. asymmetrica, 274.
hoimiana, 194. var. intermedia, 274.
obesus, 242, var. orbicuiaris, 274.
platyphyiioides, 226. var. trifoba, 274,
precox, 226. Creneila, 623.
studeri, 235. elegantuia, 98, 327, 331, 624, 625,
suborbifera, 238, 932.
thulensis, 194. serica, 73, 98, 327, 624, 932.

Corticites stlgmarioides, 291, Cretovarium japonicuin, 253.

Corynotrypa tenuieorda, 743. Cribilina, 742,

Cosmoceratide, 381. sagena, 100, 742,

Crassatelia gibbosa, 648, Cribllinide, 742,
lintea, 653. Criocardium dumosum, 668, 669.
pteropsis, 655. mnltiradiatum, 669.
ripleyana, 649. Crislna, 78S,
subplana, 651. striatopora, 100, 73S.
vadosa, 649, Crocodilia, 347,

Crassateiiina, 645. Croeodiius bassifus, 347.
carolinensis, 98, 322, 326, 646. clavirostris, 347.
oblonga, 645. Crotonophyllum, S47.

Crassateliites, 648. eretaceum, 103, 205, 291, S47, 972,
linteus, 98, 649, 653, 935, pandureformls, 213, 217, 848,
pteropsis, 98, 649, 655, 935. Crustacea, 361.
subplanus, 98, 649, 651, 633. Cryptomeria primeseva, 788,
vadosa, 73, 98, 323, 327, 649, 935, Cryptomeriopsls antigna, 253.

Crassatellltide, G15. mesozoica, 253.

Crategus aceroides, 226. Cryptomerites hungaricus, 305.
atavlna, 194, 226. Ctenidlum Integerrimum, 262,
laceei, 226. Ctenobranchiata, 412,
lawrenciana, 226. Cuenllen, 529,
fragaroldes, 194, antrosa, 94, 529, 534,
tenuinervls, 226. anrieuiifera, 529.

Credneria aecrifolia, 274, eapax, 330, 531.
acuminata, 274, caroiinensis, 69, 94, 327, 529, 332,
arcuata 274, 291. medians, 530.
atava, 274, tlppana, 530.
bohemica, 291. vuigaris, 73, 94, 529, 916, 917,
cuneifolia, 278, 309. Cnimites cretaccus, 269, 278.
denticnlata, 274, 282, Cunninghamia eiegans, 304,

elongata, 274. stenophyiia, 291, 296.
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Cunninghamites boreaiis, 189.
dubius, 306.
ciegans, 194, 205, 211, 213, 216,

235, 264, 274, 278, 279, 283, 2901,
301, 508, 331.
manteiii, 280.
oxycedrus, 274, 278, 280,
pulcheiius, 235.
recurvatus, 235, 282,
squamosus, 203, 269, 274, 282,
squamosus densifolius, 282,
sternhergii, 278.

Cunninghamiostrobus yubariensis, 253.

Cupanites novae-zeciandie, 2351,

Cuppressinea insignis, 280.

Cupresse, THO1.

Cupressinoxylon, 791.
bibbinsi, 102, 205, 791.
sequolanum, 274.
turoniense, 282,
ucranicum, 269.

Cupressltes acrophylius, 300.

Cupressoxylon hosli, 259.

Cuspidaria, 639.
ampulla, 98, 640, 933.
cuenrbita, 98, 640, G641, 933.

Cuspidariide, 639,

Cussonia partita, 291.

Cyathea angusta, 194.
fertilis, 189.
hammeri, 189.

Cyatheites nebraskana, 226.

Cyecadeoidea mirabiiis, 238.

Cycadeospermum eolumnare, 226.
lineatwn, 226.

Cycadinocarpus cirenlaris, 200, 211, 217,

Cycadites pungens, 226,
nilssonianus, 256.
unjiga, 244,

Cycadophyta, 769.

Cycadophytz, 769.

Cycadopsis aquisgranensis, 269.
araucarina, 269.
ceryptomerioides, 269, 789.
foersteri, 269.
monheimi, 269.
ritzi, 269.
thuyoides, 269.

Cycadoxyion westfalicum, 282.

Cyelina, 677.
parva, 98, 698, 937,

Cyclostomata, 736,

Cylichna, 411.
recta, 90, 411, 914,

Cylindrites conicus, 282,
eretaceus, 269.
spongloides, 274, 280, 284,

Cymbophora, 707.
berryi, 100, TOR, 939,
wordeni, 100, 709, 939.

Cyperace®, S0S,
Cyparissidium cretacemu, 306.
graciie, 189, 194, 200, 259, 260, 264.
274, 296,
minimum, 291,
pulchellum, 291, 295,
suessi, 306,
mucronatum, 194.
Cyperacltes ambiguus, 249.
Cypricardiacea, 642.
Cyprimeria, 686,
depressa, 98, 687, 936.
major, 78, 98, 689, 936, 937, 938,
939.
Cytherea, 681.
excavata, 686.
plana, 339.
Cystisus eretaceus, 275,
Czckanowskia, 804.
capiiiaris, 60, 102, 200, 318, SO+4.
dichotoma, 203.
nervosa, 262.
setacea, S04.

D
Dacrydiniuin enpressinum, 251.
Dacrydites incertus, 291, .
Dacrydinm densifolium, 297,
Dactyolepis cryptomerioides, 200.
Dadoxylon pseudoparenchymatosum, 247,
zuftardii, 255.
Dan#ites schiotheimi, 269.
Davaliites richardsoni, 242.
Dalbergia, S47.
aplculata, 200, 893.
hyperborea, 189, 200.
irreguiaris, 205,
minor, 205.
rinkinna, 189.
severnensis, 64, 103, 205, 847, 972,
Dalbergiophyllum nelsonicum, 251,
rivuiare, 251,
Dammara, 776.
acicularis, 2335.
borealis, 189, 200, 205, 211, 217, 291,
clifwoodensis, 64, 102, 205, 209,
318, 776, 950,
macrosperma, 194,
manteiii, 251.
wicrolepis, 189, 194,
minor, 200, 2035.
northportensis, 205.
Dammarites aibens, 286.
bayeri, 308.
caudatus, 226.
crassipes, 284,
duhius, 242,
emarginatus, 226.
Dammarophyiium striatum, 291.
Daphnites gepperti, 278, 304.
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Daphnophyllum angustifoiium, 226.
crassinervum, 301.
dakotense, 226.
ellipticum, 301.
fraasii, 275, 301.
Debeya affinis, 249.
australiensis, 249,
serrata, 269,
Decapoda, 361,
Deiesseria fuiva, 238.
ruscifolia, 900.
Deciesserites thierensis, 269, 275, 282.
Deiphinuia fapidosa, 502.
Dentallide, 507.
Dentalium, 507.
danai, 508.
efephanticum, 507.
leai, 508.
pauperculum, 94, 510.
Dermatophyllites acutus, 189, 217.
boreaiils, 189.
Desmoceratide, 37S.
Dewaiquea aquisgranensis, 269.
coriacea, 291, 299,
dakotensis, 226,
gelindensis, 283.
greeniandica, 189, 194, 200, 205, 211,
814.
haldemiana, 194, 263, 275, 283.
haldemiana angustlfolla, 283,
haldemiana latifolia, 283.
insignis, 189, 194, 200, 263, 269, 275,
283.
nilssoniana, 275.
pentaphylla, 291.
primordiaiis, 226.
smithii, 213, 217.
trifoliata, 200.
Diastoporide, 736.
Dibranchiata, 393.
Diceras cenomanicus, 291.
Dicksonia conferta, 189,
greenlandica, 189, 194, 200, 217, 768.
munda, 242,
punctata, 189, 194, 286, 291, 303.
pterioides, 251.
Dicotyledonz, 812,
Didymosorus comptoniifolius, 269.
gleichenioldes, 269.
varians, 269.
Diemenia lancifolia, 249.
Dione tippana, 681.
Dioonites buchianus, 772.
cretosus, 291,
saxonicus, 304.
Dioscorea cretacea, 226,
Diospyros ambigua, 226.
amboyensis, 200, 217.
apiculata, 200, 205, 226.

brachysepala, 897.
cf. brachysepaia, 233.
calyx, 242.
celastroides, 226.
cretacea, 249.
eminens, 242,
judithe, 235,
nitida, 244,
primeva, 104, 189, 194, 200, 203,
211, 213, 217, 221, 226, 278, 298,
318, 323, S94, 990.
prodromus, 189, 205.
provecta, 205, 278, 291,
pseudoanceps, 205, 226.
rotundifoiia, 104, 2035, 213, 217, 226,
318, 325, 891, 8935, 990.
schweinfurthi, 254.
steenstrupi, 194, 221, 226.
vancouverensis, 242,
vera, 60, 104, 200, 896, 990,
virginiana, 895, 897.
Diphyilites membrannceus, 194,
Dipioconcha cretacea, 746.
Dipiodonte pariils, 661,
Dipteriphyilum cretaceum, 291, 301,
Discoheiix, 501.
caicuiiformis, 501.
iapidosus, 94, 502,
Doilopsis multifiratum, 452.
Dollum multiilratum, 452.
Dombeyopsis obtusa, 238.
trivialis, 238.
Doryanthites, 80G.
cretacea, 102, 203, 211, 216, 220,
326, 806, 952,
Dosinia, 676.
africana, 676.
depressa, 687.
gabbi, 661,
obliquata, 98, 676.
Dracanites jourdel, 259.
Dreissena, 627.
tippana, 98, 628, 933,
Dreisseniide, 627.
Dreissensia fanceofata, 627.
Drepanochilus compressa, 472.
rostrata, 471,
Driiifa tippana, 420.
Dryandra cretacea, 291, 301.
Dryandroides gelnogiypha, 299.
haidemiana, 275, 283.
macrophylla, 283,
pakawanica, 251.
quercinea, 205, 275, 299.
Dryophyilum alberti-magni, 269,
®drys, 269.
aquisgranense, 269,
bentbianum, 269.
campteroneurum, 269,
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crepini, 269.
cretaceum, 2735,
crenatum, 235.
cuspidigeram, 275.
dethimusianum, 269.
cxiguum, 269.
falcatum, 235.
graciie, 269,
hieracifolia, 191, 282.
heeri, 269.
lerschianum, 269.
lesquereuxianum, 269.
lesquereuxii, 249.
nelsonicum, 251.
regaliaquense, 269.
saportse, 275,
subfaicatum, 235.
tenuifoliun, 269, 275,
vittatum, 275.
Dryopteris intermedia, 238.
kennerleyi, 242.
lioydii, 235.
orstedi, 189, 194.
poiypodioides, 238.
Dryopterites stephensoni, 216.
Drynaria astrostigmosa, 291.
dura, 292.
fascin, 292.
Dysodonta, 614,

E

Ebenacesz, S94.

Ebenales, SO2.

Echinocorythide, 750.

Echinodermata, 749.

Echinoidea, 749.

Echinostrobus minor, 292,
squamosus, 292,

Tlmodendron, S49.
maryiandica, 64, 103, 203, 849, 973.
priscum, 249.
speciosum, 226,
strictum, 2035.

Elasmobranchii, 350.

Elopide, 358.

Embothriopsis presagita, 205.

Encephalartos cretaceus, 226.

Enchodontidse, 355.

Tnchodus, 350.
dirus, 90, 357, 905.

Engonoceratide, 3SS.

Eorhamnidium cretaceum, 217.
platyphylioides, 217.

Ensiphonacea, 635.

Tolirion nervosum, 283.
primigenium, 282, 283.
subfaleatum, 283.

Iiphedrites baccatus, 292,

Epitonium, 477.
annuiatum, 479.
cecilium, 94, 479, 911.
marylandicum, 94, 478, 913.
Equisetum amissum, 189, 194, 296.
ficerii, 306.
prelevigatum, 238.
zelileri, 275.
Eremophylium fimbriatum, 226.
Ericaceme, S83.
Ericaies, 883.
Eriocauion porosum, 238.
Eriphyia ienticularis, 339.
Escharide, 743.
Escharina sagena, 742,
Escharinella, 741.
aitimuralis, 100, 741.
Escharipora abbottii, 743.
Etea caroiinensis, 646.
Etheridgia subgiobosa, 249.
Eucaiyptus, 869.
angusta, 200, 213, 215, 216, 262,
278, 292, 299, 301, 873.
angustifoiia, 871.
attenuata, 104, 200, 205, 211, 818,
S69.
borealis, 189, 301.
choffati, 262,
cretacca, 249.
dakotensis, 226.
davidsonii, 249,
dubia, 872.
geinitzi, 104, 189, 200, 203, 211, 213,
218, 221, 228, 278, 279, 292, 296,
302, 758, 870, 873, 977.
geinitzi propinqua, 205.
gouldii, 226.
fiaidemiana, 283.
havenensis, 220.
inequiiatera, 283.
latifoiia, 104, 205, 218, 870, 977,
iinearifolia, 200, 206, 211.
oxleyana, 249.
parvifoiia, 200.
proto-geinitzi, 262,
schubieri, 206, 296, 302,
scoliophylia, 249,
wardlana, 64, 104, 206, 213, 872.
warraghiana, 249.
Tugeinitzia proxima, 200.
Eugenia primeva, 221, 226.
tuscaloosensis, 218.
Eulima, 480.
Euphorbiacex, 847.
Euphorbiophyiium antiquum, 239.
primordiale, 262.
Euomphaiide, 501,
Euowmphaius, 493.
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Euspira altispira, 94, 500.
halli, 94, 499.
Eusuchia, 347,
Eutrephoceras, 371.
dekayi, 90, 320, 323, 327, 331, 334,
337, 371, 372, 909A,
Exilia, 463.
cretacea, 464, 910.
pergraciiis, 463.
Exogyra, 363.
canceiiata, 69, 96, 326, 563, 366G,
923,
columbetila, 332,
costata, 73, 96, 320, 323, 329, 563,
564, 921, 922, 923,
interrnpta, 564.
laciniata, 266,
ieviuscuia, 333.
iateralis, 579.
ponderosa, 96, 321, 322, 326, 328,
331, 563, 5369.
Extrasiphonata, 374,

E
Fagacewr, S16.
Fagales, 816.
Fagophyllum nervosum, 242,
retosum, 242,
Fagoxylon hokkaidense, 253,
Fagus eretacea, 226,
leptoneura, 249,
nelsoniea, 251,
orbiculata, 226.
polycladus, 226.
preninnisiana, 249,
prenlmifolia, 249,
proto-nucifera, 244.
producta, 251.
Fascigeride, 739.
Fasciolaria, 437.
Juncea, 92, 437, 43S, 910,
sp., 92, 437, 438, 910.
Faseiolariide, 487,
Fasciostelopteris tanslell, 253.
Fegonlum dryandrzforme, 275,
schenki, 275.
Fieus, 818.
angustata, 226.
arenacea, 238.
arctica, 194.
asarifolia, 235,
atavina, 189, 194, 206, 213, 296, 823.
austiniana, 226.
beekwithii, 226, 823,
berthoudi, 819.
bumelioides, 278.
cecilensis, 103, 206, 821, 934,
ceeropiae-lobus, 298.
celtifolins, 213.
contorta, 243.

crassinervis, 282,

crassipes, 64, 103, 189, 206, 211, 213,
215, 218, 226, 318, 326, 821, 934,
955.

cretacca, 282,

erossii, 238,

dalmatica, 235, 238, 239.

daphnogenoides, 103, 200, 206, 211,
218, 221, 227, 242, 325, 818, 822,
054,

deflexa, 227.

dentata, 282,

denveriana, 238S.

densinervis, 283.

distorta, 227.

clongata, 282, 292, 819.

fascicuiata, 819.

fontanei, 218.

fracta, 299,

fructus, 211,

geinitzi, 278.

georgeana, 216.

glasceana, 221, 227.

gracilis, 270, 282,

hailiana, 227.

heerii, 103.

heiiandiana, 189,

hesperia, 235,

inequalis, 211, 218, 227,

ineompleta, 2335.

ipswichiana, 249.

irregularis, 235, 238.

krausiana, 103, 201, 206, 213, 215,
218, 227, 292, 296, 302, 318, 325,
326, 819, 823, 955.

krausiana subsimilis, 206.

lanceoiato-acuminata, 227,

lancifoiia, 819,

latifoiia, 238.

laurifoiia, 283,

laurophyilide, 243.

lesquereuxii, 227.

ligustrina, 819,

longlfolia, 282.

ucrophylla, 227,

magnoiiefolia, 227, 243,

matawanensis, 210,

melanophylla, 227,

nmissouriensis, 234.

mohiiana, 302.

niontana, 235,

mudget, 227.

multinervis, 235, 238.

myricoides, 201, 206.

navicularis, 238,

ovata, 820.

ovatifolia, 103, 201, 211, 215, 318,
325, 820, 855.

planicostata, 235, 23S,

populoides, 235.
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preeursor, 227.
primordialis, 227,
prisea, 278.
problematlca, 235.
proteoides, 227, 818.
protogsea, 189, 278, 300,
peruni, 292, 296.
reticulata, 206, 227, 278.
reuschii, 282,
rhamnoides, 235, 239.
rotundata, 243.
saplndifolla, 206.
shirleyensis, 218.
simllis, 251.
simithsonlana, 238,
stylosa, 292.
suspecta, 292, 819, 823,
sapida, 819.
spinosissina, 235, 239.
squarrosa, 233.
stephensoni, 211, 213,
sternbergii, 227,
tenuifolia, 282,
trinervis, 235.
unduiata, 227.
wardll, 235, 240.
welllngtonlae, 243.
willlsiana, 206.
woolsonl, 201, 206, 218, 820,
Fllleales, 760.
I"llicites lacerus, 261.
vedensis, 261,
Filifasclgera, 739.
wmagera, 100, 739.
I'labellaria chamseeroplfolia, 284.
magothiensls, S11.
longirhaehls, 261.
minima, 227,
sublongirhaehis, 251.
Flustra sagena, 742.
Folia fillcum involuta, 292,
Fontainca, 899.
grandifolla, 60, 104, 200, 318, S99,
Fragllla protexta, 636.
Fragum tenulstriatum, 669.
Fraxinus precox, 194.
Frenclltes relchli, 793.
Frenelopsis bohemnica, 292, 298.
graellis, 800.

hoheneggeri, 201, 206, 259, 261.
konigll, 264, 283.
occldentalis, 262, 263.

Fricla nobills, 296,

Fucoides dichotomous, 297, 900.
caullformis, 297.
columnaris, 297.
funiformis, 297.
strangulatus, 297.
strictus, 257.
tuberculosus, 257.

Fueus lignatum, 2335.
Fulguraria bella, 441.
conradi, 427.
nasutus, 422,

Fulgurld:e, 444.

Fungl, 757.

Fungide, 753.

Fusus dakotensls, 454.
retifer, 452.
scarboroughi, 439.

Galeocerdo faleatus, 354.
pristodontus, 352, 353.
Galeoldea, 350.
Galeus pristodontus, 352,
Galla quercina, 227,
Gastropoda, 397.
Gavialis neoceasariensis, 347,
Gelnitzia biformis, 235.
cretacea, 261, 275, 280, 296, 305,
308, 789.
formosa, 102, 201, 206, 218, 235,
240, 275, 325, S01, 930,
gracllllma, 801.
hyperborea, 194.
iongifolia, 238.
microcarpa, 275.
reichenbachll, 201,
Gelidinium trajecto-mosanum, 270.
Geranlales, 847,
Ginkgo baynesiana, 243.
laramlensls, 235.
multinervis, 189.
pusilla, 243,
primordialis, 189.
Ginkgoeladum novaezeelandie, 251.
Gleditsiaphyllum tricantholdes, 211.
Gleichenia, 760.
acutiloba, 189, 275, 292.
comptoniifolia, 189, 278, 299.
erenata, 278, 292,
delawarensls, 102, 206, 762, 946,
delicatula, 218, 240, 259, 292,
glesekiana, 189, 194, 201,
gracills, 189, 194, 206, 242, 278, 308,
kurriana, 227, 242, 278, 302,
micromera, 201,
multinervosa, 292,
unauckhoth, 189.
unordenskloldi, 227, 762,
obscura, 251.
obtusata, 190,
protogma, 206, 270,
rhomblfolia, 240.
rotula, 292.
saundersii, 64, 102, 206, 762, 940,
vahliana, 194.
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vidovlensis, 292.
zippei, 102, 190, 201, 206, 259, 275,
278, 292, 299, 307, 308, 760.

Gleicheniacez, 76GO.
Gleichenites coriaceus, 292,
Glycymeris, 540, 543.

decisa, 721.

mortoni, 96, 540.

wordeni, 96, 543, 917,
Glyptostrobus australis, 249.

debilis, 263.

europgeus cretaceus, 292.

gracillimus, 793.

intermedius, 194.
Goniopholide, 349.
Gonlosoma inflata, 643.
Grevillea constans, 292,

dvoraki, 292,

oxleyana, 249,

palmata, 269.

tenera, 292,
Grewlopsis squidentata, 227,

cleburni, 236.

flabellata, 227,

formosus, 218.

mudgei, 227,

paleauica, 251.

tuscaloosensis, 218.
Gryphw®a, 571.

angulata, 571.

aucella, 328.

convexa, 572, 573, 574, 576.

dilatata, 573.

dissimilaris, 574, 576.

expansa, 573,

mutabilis, 572, 574, 576.

pusilla, 96, 578, 929,

vesicularis, 69, 96, 336G, 337, 339,

572, 924, 925, 926, 927, 928, 929,

vomer, 36, 53, 96, 579, 921.
Grypheeostrea lateralis, 580.

subeversa, 579.

vomer, 36, 53, 96, 579, 921,
Guatteria cretacea, 206.
Gymnogramme bohemica, 292,

gardneri, 238.
Gyrodes, 496,

abyssina, 94, 496, 498,

altispira, 500.

obtusivolva, 500.

petrosus, 94, 323, 496G, 909A.

H

Haliserites graciiis, 270.

Halocharis longifolia, 270.

Halymenites major, 236, 240.
striatus, 240.

Halyserites contortuplicatus, 283.
reichii, 278, 280, 900.

INamamelites cordatus, 213, 227,
quadrangularis, 227,
quercifolius, 227,
tenuinervis, 227,

Haminea, 407.
cylindrica, 90, 407, 409, 914,
mortoni, 90, 407, 408.

Hamulus, 747.
onyx, 100, 747,
squamosus, 747,

Haplomi, 358.

Hastia speciosa, 251.

Hedera, 873.
cecilensis, 64, 104, 206, 874, 974.
crednerizefolia, 292.
cretacea, 104, 206, 227, 873, 874,
cuneata, 190, 194,
decurrens, 227,
macclurei, 194.
microphylla, 227.
orbiculata, 227.
ovalis, 227, 242.
platanoidea, 227.
primordiaiis, 190, 201, 211, 214,

292,
schimperi, 227,
simplex, 206.

Hedersphyllum peltatum, 292.

Hemiaster, 751.
bexeri, 751.
delawarensis, 100, 751, 943.
sp., 100, 732.
stelia, 751.
welleri, 752.

Heterofilicites anceps, 2086,

Heterolepis cretaceus, 214.

Hexacoralla, 752.

Himantites alopecurus, 270.

Hippothoa, 745.
tenuichorda, 100, 745,

Hippothoide, 745.

Holcodus acutidens, 849.

Holoparia, 361.
gabbi, 90, 861, 906.
gladiator, 90, 362, 906.

Hopopleurida, 355.

Hymen®a dakotana, 201, 206, 227,
elongata, 292, 299,
fayettensis, 218.
inequalis, 292,
primigenia, 206, 292.

Hymenophyliites heterophyiius, 306.
macrophylius, 3006.

Hymenophyllum cretaceum, 227, 278,

Hyposaurus, 349,
rogersii, 90, 349, 904.

Hysterites dubius, 270.

Hysterium protogzum, 190.
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ldmoneide, 738S.
ldonearca antrosa, 534.
carolinensis, 532.
medians, 530.
neglecta, 532,
tippana, 530.
vulgaris, 530.
Ilex, 849.
amboyensis, 201.
antiqua, 190.
armata, 227,
borealis, 194, 227.
dakotensis, 227,
elongata, 201,
masoni, 218, 227.
papiiiosa, 206, 227.
patootensis, 194.
perneri, 298,
scudderi, 227,
severnensis, 103, 206, S49, 973,
strangulata, 206, 227.
Ilicacez, 849.
Iilicium, 838.
deletoldes, 103, 206, 838, 966.
deletum, 292, 838.
watereensis, 214, 838.
Inga cottai, 278.
cretacea, 218, 221, 228,
latifolia, 292.
Inoceramus, 546.
barabini, 837, 547.
confertim-annuiatus, 96, 547.
cripsii, 274, 337.
cuvieri, 546,
exogyroides, 333, 336.
involutus, 833.
labiatus, 266, 296, 331, 338.
umbonatus, 333, 336.
Inolepsis aflinis, 194,
bohemica, 292,
Isehyriza, 358.
antiqua, 358.
mira, 90, 358, 9035.
Isodonta, 687,

J

Janira mortoni, 596.
quinquecostata, 596.
Jeanpaulia carinata, 292, 302,
Juglandinium longiradiatum, 275.
Juglandites cretacea, 242,
eiisworthianus, 228.
faiiax, 243.
laceel, 228.
primordialis, 22x.
sinnatus, 228.
Juglans arctica, 190, 201, 206, 211, 214,
215, 218, 228,

1005

crassipes, 194, 201, 206, 228, 302,

debeyana, 228,

elongata, 206.

harwoodensis, 243,

feconteana, 238.

missouriensis, 234.
Jugloxyion hamaoanum, 253.
Jungermannites cretaceus, 218.
Juniperus, 792.

hypnoides, 102, 190, 201, 206, 792.

macilenta, 190, 292,
Juranyia hemiflabeliata, 305.

K

Kalmia brittoniana, 201, 211, 218.

Kaidacarpum cretaceum, 194.
Keckia annulata, 280.

cylindrica, 280.

nodulosa, 280.

vesiculosa, 280.
Kirchnera arctica, 292.

dentata, 292.
Knightiophyllum primsevum, 251.
Krannera mirablilis, 292,

L
Levicardium perelongatum, 666.
spilimani, 666.
Lamenarites polystigma, 270.
Lamuna, 350. :
cuspidata, 90, 351, 904.
denticulata, 351.
dubia, 351.
elegans, 90, 330, 904,
hopei, 351.
Lamnide, 350.
Lamprocarpites nitidus, 190.
Lauraces, 860,
Laureiia primaeva, 228.
Laurus, 861.
aflinis, 284, 292, 299.
angusta, 865.
antecedens, 228.

atanensis, 190, 194, 206, 228.

attenuata, 262.

coifeti, 258.

colombi, 243.

crassinervis, 242.

cretaceus, 278.

holiz, 194, 201, 206, 228.
hollickii, 103, 206, 863, 967.
knowltoni, 228.
lesquereuxii, 228.
macrocarpa, 228.
microcarpa, 228,

modesta, 228,

nebrascensis, 201, 206, 228,
newberryana, 206.
notandia, 262.
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odini, 100,
palmocretacea, 262,
plutonia, 103, 190, 194, 201, 207,
214, 218, 220, 221, 228, 249, 293,
861, S64, 067,
protexfolla, 103, 207, 221, 863, 971,
prastans, 236.
cf. primnigenia, 236.
preeatavia, 259.
tellformis, 207, 228.
wardlana, 238.
Laurinium brunswicense, 275.
Laurinoxylon uniseriatuin, 247.
Laurophyllum, S64.
angustlfollum, 103, 201, 206, 218,
S63.
aquisgranense, 270.
deblle, 242,
elegans, 103, 201, 206, 211, 214, SG4,
967,
insigne, 243.
lanceolatum, 201, 206.
milnus, 201, 221,
nervillosnm, 201, 214, 218, 323, 8635.
ocoteeeoides, 206.
retlculatum, 863,
Laxispira, 484,
lumbricalis, 68, 94, 321, 322, 484,
4835,
TLeda, 515.
gabbana, 520.
longifrons, 518,
plnnaformis, 515.
protexta, 520, 522.
rostrata, 515.
rostratruncata, 94, 515, 517, 913.
slackiana, 511.
whitfieldi, 94, 515, 915,
Ledide, 515.
Legumen, GS83.
appressuin, 684,
carolinensis, 98, 683, 684, 683,
elllptlcus, 683, 684.
planata, 684,
piauulatum, 98, 683, 684,
Legunminos®, S41.
Leguminosites, S41.
alblzzioides, 255.
amissus, 190,
atanensis, 190, 201.
canavalioides, 103, 207, S42, 972,
convolutus, 207, 228.
coronilioides, 103, 201, 207, 228, 304.
841,
cretaceus, 278.
cultriformls, 228.
dakotensls, 228,
delagerl, 190.
dentatns, 194,

frigldus, 194, 841,
hymenophyllus, 228.
infracretacicus, 262.
ingafolia, 218.
insularis, 190, 228,
lanceolatus, 307.
maciientus, 190.
middendorfensis, 214.

omphaloboides, 103, 201, 207, 2i8

228, 843, 972,
orbiculatus, 190, 194,
ovatifolius, 190,
ovatus, 307.
patootensis, 194
pachyphyllum, 249,
phascolites, 228.
podogonlalis, 228,
prodromus, 190,
rarltanensis, 201.
robiniifolia, 211, 214,
shirleyensls, 218,
truncatus, 228,
tuscaloosensls, 218,

Lepldocaryopsls westphalent, 293,

Leptomya, 633.

L.eptosolen, 703.
blplicata, 98, 703, 238,
elongata, 100, 703, 7035.

Leptospermum cretaceum, 293,

Leucothee parlatorii, 888.

Libocedrus cretacea, 791,
salicornioides cretacea, 293.
veneris, 296,

Lichenoporlde, 739.

Lichenopora, 739,
papyracea, 100, 739.

Ligustrum subtlle, 207.

Lima obliqua, 96, 600, 603, 930,
retlculata, 96, 600, 930.
serrata, 96, 600, 602, 930,

Limidae, 600,

Limnophyllum lanceolatum, 282.
primevum, 282,

Limopsls, 543.

Linearia, 698,
metastrlata, 98, 699.

Liocardlum spillmani, 666.

Liopeplum, 429.
cretaceum, 92, 430, 431, 911,
leiodermmum, 92, 429, 430,

monmouthensis, 92, 430, 432, 911,

Liopistha, 635.

alternata, 68, 98, 321, 322, 326, 635,

637,

protexta, 73, 98, 320, 328, 327, 633,

626, 932,

Liquidambar Integrifolius, 228, 242, 243,

Lirlodendron acuminatum, 228.
acuminatuin bilobatum, 228,
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ajatum, 234, 240.
attenuatum, 207.
dubium, 211.
giganteum, 228,
giganteum cruciforme, 228.
intermedium, 228.
laramiense, 236,
meekii, 190, 218, 228, 2435, 278,
morganensis, 207.
oblongifolium, 201, 207.
pirnatifidum, 221, 228,
preetulipiferum, 243.
primevum, 201, 211, 228,
quercifolium, 201, 221,
schwarzii, 275.
snowii, 228,
succedens, 243.
weilingtonii, 228,
Liriodendropsis, S44.
angustifolia, 201, 207, 218.
constricta, 207, 218, 318, S+44.
retusus, 195, 201, 207.
simplex, 201, 207, 218, 844.
simplex constricta, 844.
spectabilis, 207,
Liriophyllum beckwithii, 228.
obcordatum, 228,
populoides, 229.
Lirofusus nodocarinatus, 455.
Lithothamnium cenomanicum, 258,
gosaviense, 260, 307.
palmatum, 260, 307.
recemosum, 260,
turonicum, 260.
Litbopbaga, 617.

conchafodentis, 98, 618, 619, 932.

julie, 98, 618, 620, 932,
iingua, 98, 618, 621, 932,
ripleyana, 98, 618, 932,
twitcheili, 98, 618, 622, 932,
Litsea bohemica, 293.
cxpansa, 245.
laurinoides, 282,
Lochmophycus caulerpoides, 270.
Lomatia saportanca, 229,
saportanea longifolia, 229,
Lomatites paleo-ilex, 278.
Lomatopteris schimperi, 260.
superstes, 259.
Luciide, 358.
Lucina, 658.
jamaicensis, 659,
Lucinacea, G58.
Lucinide, 658.
Lunatia altispira, 500.
halli, 499.
Lytoceratidse, 374.
Lycopodiace®, 759.
Lycopodiaies, 759.

Lycopodium, 759.

cretaceum, 64, 102, 207, 214, 218,

759, 946.
jiesquereuxiana, 236.
Lygodites anemiifolius, 275.

spatulatus, 275.
Lygodium compactum, 238.

cretaceum, 270, 278.

trichomanoides, 229.

M

Macciintockia appendicuiata, 190.
cretacea, 194, 229, 242,
trinervis, 243,

Macrodon eufalensis, 524, 525.

Macrotaeniopteris vancouverensis, 243.

Mactra ashburneri, 707.
solida, 706.

Mactracea, 706.

Mactride, 706.

Madreporaria, 732.

Magnolia, 831.
alternans, 190, 201, 293, 833.
ampliifoiia, 207, 229, 293, 302.
auriculata, 831.

boulayana, 103, 201, 207, 215, 218,

221, 229, 834, 965.

capellinii, 64, 103, 190, 207, 212,
214, 215, 218, 229, 243, 293, 318,

325, 326, 832, 836, 965.
elegans, 229,
glaucolides, 834.

hollicki, 108, 201, 207, 218, 325,

831, 965.
isbergiana, 190, 201, 207.

lacceana, 103, 201, 207, 218, 229,

832, 966.

longipes, 103, 201, 207, 218, 833,

965.
magnifica, 242.
marbodi, 302.
newberryi, 60, 201, 212, 214, 218.
obovata, 229.

obtusata, 103, 190, 207, 214, 218,

229, 318, 834, 964.
occidentails, 243.
paleocretacica, 263.
pseudoacumirnata, 207, 229.
pulchra, 236.

speciosa, 201, 207, 218, 221, 229,

302, 837.
tcionensis, 259, 260.

tenuifolia, 108, 207, 214, 229, 244,

835, 966.
vaningeni, 207, 835.
woodbridgensis, 202, 207, 833.
Magnoiiacez, S31.

Majanthemopbylium cretaceum, 190, 194,

302.
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lanceolatum, 194,

pusiiium, 194, 201.
Maiapoenna cottondaiensis, 218.

cretacea, 218, 229,

falcifoiia, 207, 218, 221, 229,

horreiiensis, 212, 215, 220.

macrophyiioldes, 236.
Maipighiastrum cretaceum, 249,
Maivaies, 857, =
Mammeites francheti, 258.
Manihotites georgiana, 212, 215, 216,
Marattia cretacea, 218, 293,
Margarites, 504.

abyssina, 94, 505.

depressa, 94, 505, 909A.

eievata, 94, 505, 506, 909A.
Marsiiia andersoni, 207.

attenuata, 236.

cretacea, 190, 293,
Marsupites miiieri, 339.

ornatus, 273.
Martesia, 726.

cithara, 725,

cretacea, 100, 727.
Masticura, 360.
Matonidium wiesneri, 302.
Meiastomites cuneiformis, 282.

parvuia, 305.
Meiophytum cyclostigma, 270.
Membranipora, 740.

annuioidea, 100, 740.
Membraniporella, 743.

abbotti, 100, 743.
Membraniporide, 740.
Menispermites acutilobus, 207, 229.

borealis, 190, 201.

brysoniana, 207.

cyclophyiius, 229.

dentatus, 190.

grandis, 229,

integrifoiia, 218,

knightii, 236.

menispermifolius, 229,

obtusiioba, 229, 245.

ovalis, 229,

popuiiformis, 229,

rugosus, 229,

salinee, 229.

triiobatus, 219.

variabiiis, 215.

virginiensis, 839.

wardiana, 202.
Menispermophyiium ceiakovskianum, 293,
Menispermum (Coccuius) assimiie, 259.
Meretrix, 679.

cretacea, 98, 679.

tippana, 681,
Metrosideros peregrinus, 190.

Micrabacia, 753.
americana, 755.
americana, var. muiticostata, 755.
cribraria, 757.
hiigardi, 756.
maryiandica, 100, 755, 944,
mississippiensis, 757.
rotatiiis, 100, 733, 945.
rotatiiis, var. georgiana, 745.
Micrabaciide, 753,
Microdictyon dunkeri, 293.
Microiepidium striatuium, 293.
Microzamia dubia, 207.
gibba, 202, 278, 293, 296, 307.
Mimusops baiioteoides, 278.
Mitridse, 433,
Mitropicea decheni, 270.
noeggerattii, 270.
Modioia juiie, 620.
Modiolus, 614.
buriingtonensis, 96, 322, 614, 618,
sedesciarus, 614, 616.
trigonus, 96, 614, G616,
Moiiusca, 371.
Moiluscoidea, T34.
Momisia caroiinensis, 214.
Monheimia aquisgranensis, 270.
poiypodioides, 270.
Monimia prevestita, 249.
Monocotyledonz, S0G.
Morace®, S18S.
Morea, 464,
canceliaria, 464.
maryiandica, 92, 465, 466, 914,
naticeiia, 92, 463, 914.
Moriconia americana, 64, 102, 207, 212,
214, 318, 802, 952.
cyciotoxon, 190, 194, 202, 270, 781,
807.
Mortoniceras, 390.
delawarensis, 68, 90, 321, 322, 328,
336, 391, 908,
inflatum, 338.
shoshonense, 333.
texannm, 328, 333, 390.
vermiiiionense, 333.
vespertinum, 333, 390.
Mucroneiia, 743.
aspera, 100, 743.
Muensteria schneideriana, 284,
Murex babylonius, 415,
tuiipa, 437.
Muscites cretaceus, 270.
Myacea, 710.
Myiiobatide, 360.
Myiiobatis, 360.
Myiiobatis obesus, 90, 360,
rugosus, 360.
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Myrica, S12.
acuta, 202.
acutiloba, 299,
aspera, 229,
brittoniana, 207, 214.
campei, 259,
cinnamomifolia, 202.
clifwoodensis, 207, 212.
cretacea, 275.
davisii, 202,
dakotcnsis minima, 219, 229,
elegans, 212, 214.
emarginata, 190, 202, 219, 221, 229,
fenestrata, 202.
fragififormis, 190, 279, 293.
gaudryi, 259.
graciiior, 262.
hollicki, 202.
indigena, 302,
lacera, 262,
liophylia, 275, 284.
longa, 103, 190, 194, 207, 219, 221,
229, 244, 296, 326, S12, 953.
newberryana, 202.
obliqua, 229.
obtusa, 229,
praecox, 195.
primeva, 284.
pseudo-lignitum, 249.
raritanensis, 202.
revisenda, 262.
ripleyensis, 220.
rougoni, 259.
schenkiana, 275.
schimperi, 229.
serratum, 275, 293.
sternbergii, 229,
thulcnsis, 190.
torreyi, 236, 238, 240.
torreyi minor, 238.
trifoliata, 229,
vernassiensis, 264.
zenkeri, 207, 853.
Myricaces, S12.
Myricales, 812,
Myricanthium amentaceum, 293.
Myricophylium asplenioides, 270.
giandulosum, 293.
haldemianum, 270.
{ongepetiolatum, 249.
Myrsinacez, 890.
Myrsine, 890,
borealis, 104, 190, 202, 207, 212, 219,
890, 896, 989,
caloneura, 298,
crassa, 207, 229,
elongata, 891.
gaudinii, 104, 202, 207, 212, 214,
219, 229, 326, 891, 989.

manifesta, 298.
oblongata, 202.

Mpyrsinites gaudinii, 891.

Myrsinophylium varians, 293.
venulosum, 262,

Myrtea, 6568,
stcphensoni, 98, 659, 935.

Myrtaies, 869.

Myrtophyllum cryptoneuron, 284.
geinitzi, 870.
latifollum, 249.
parvulum, 190.
sapindoides, 207.
warderi, 229, 871,

Mysiaparilis, 661.

Mytilacea, 614.

Mytilide, 614.

Mytiius decussatus, 623.
hirundo, 548.
lithophagus, 617.
modiolus, 614.
polymorphus, 627.

N

Nagelopsis recurvata, 774.
Natica alveata, 496.
concinna, 500.
crenata, 496.
obliquata, 500.
petrosa, 496.
Naticide, 496.
Nautilide, 371.
Nautiloidea, 371.
Nautilus bouchardianus, 373.
danicus, 339.
dekayi, 371, 372.
levigatus, 378.
orbignyanus, 373.
periatus, 372,
spheericus, 373.
Nechalea fobata, 270.
petiolata, 270.
serrata, 270.
Nectandra imperfecta, 207.
Negundoides acutifolia, 229,
Neithea quinquecostata, 597.
Neiumbites, 839.
primasva, 103, 840, 971,
virginienses, 839, 841.
arcticum, 190.
provinciale, 261.
saskatchewanense, 244.
schweinfurthi, 255.
Nelumbo dawsonli, 245, 841.
intermedia, 236, 841.
kempii, 64, 207, 839.
laramiensis, 841.
primava, 207, 8§40.
tenuifolia, 288,
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Nemodon, 524.
ceciilus, 94, 525, 528, 916.
conradi, 524, 526.
eufaiensis, 94, 323, 327, 523, 540,
916,
stantoni, 94, 525, 527, 915.
Neptuneiia, 456,
Nerita islandica, 502.
Nerium rohiii, 284,
Neuropteris castor, 243.
Neurosporangium foliaceum, 270.
undulatum, 270.
Newberryana riglda, 202,
Nicolla :gyptlaca, 254, 270,
Nllsonia bohemica, 293.
Johnstrupl, 190.
iata, 243.
orientaiis, 253.
Niponophyilum cordaitiforme, 253.
Noeggerathiopsls robinsi, 243.
Nordenskioldla boreaiis, 229.
Nothofagoxylon scalariforme, 247,
Nucuia, 511.
amica, 94, 511, 514, 915.
mlcrostriata, 94, 511, 515, 915.
percrassa, 511,
slackiana, 73, 94, 511, 915,
Nucuiacea, 511.
Nuculana gabbana, 520.
longlfrons, 518.
plnnaformis, 515,
Nuculide, 511.
Nuphar cordifollus, 191.
Nymphzacez, S39.
Nyssa snowlana, 219, 229,
vetusta, 229,

(o]
Ocotea nassauensls, 207.
Odontaspis cuspidata, 253.
elegans, 350.
hopei, 351.
Odontofusus, 442.
siacki, 442.
medlans, 92, 443.
rosteilaroides, 443.
typicus, 443.
Olea myrlcoldes, 262.
Oligoptycha natlcoides, 402,
Ollveila, 421.
danea, 421.
monmouthensis, 92, 323, 421, 910.
Olivlde, 421.
Oncopterls kaunlclana, 293,
Onociea fecunda, 238.
inqulrenda, 102, 190, 208, 214, 7G4,
947.
Onustus leprosus, 495.
Onychiopsis capsuiifera, 293, 302.
elongata, 302,

goepperti, 768.
psilotoides, 279.
Opegraphltes striato-punctatus, 270.
Ophiogiossum granuiatum, 195.
Opisthobranchiata, 397.
Oreodaphne alabamensls, 219, 221.
apicifoiia, 284.
cretacea, 229.
heerii, 245,
shirleyensis, 219.
Ornataporta, 748S.
marylandica, 100, 748, 943.
Orthochoanltes, 371.
Osmunda, 763.
arctica, 195.
delawarensls, 102, 208, 763, 946,
gerlni, 261.
haldemlana, 284.
montanensis, 236.
novae-cesares, 208.
obergiana, 190, 764,
Osmundacea, 763.
Osmundophyiium cretaceum, 293.
Ostracea, 551.
Ostrea diluviana, 328,
carlnata, 280.
congesta, 332.
convexa, 572.
denticuiifera, 556.
edulis, 551.
faba, 96, 551, 559, 920.
falcata, 552.
larva, 337, 551, 552, 554, 555.
subsp. falcata, 69, 96, 551, 552, 918,
subsp. mesenterlca, 96, 551, 553,
918, 919.
subsp. nasuta, 96, 5651, 554, 918.
monmouthensis, 96, 551, 558, 919.
piumosa, 96, 551, 55G.
pusllla, 560.
subeversa, 579.
subspatulata, 96, 329, 552, 561, 919,
920.
tecticosta, 96, 552, 560, 920.
torosa, 563.
unguiata, 339, 552, 554, 555.
vesicularis, 572, 573.
Otozamites ? grenlandica, 190.
Ottella americana, 236.

P

Pachycardlum burllngtonense, 666,
Pachydiscus, 378.
complexus, 90, 333, 37S.
goivlllensls, 339.
witteklndl, 378.
Pachypterls dalmatica, 304.
daimatica dentata, 304.
dimorpha, 304.
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Pachystima cretacca, 214.
Pachytherus pteropsis, 655.
Pagiophylium araucarium, 304, 779.
rigidum, 304, 779.
Pajadmete, 4312,
canceiiaria, 92, 413, 914,
Paismocassia laurinea, 219, 221, 229,
phaseolitoldes, 251.
Palmolepls cheiromorpha, 262.
multipartita, 262.
Paliurus affinis, 190, 194, 202,
anceps, 229.
cretaceus, 230,
Integrifolins, 208.
montanus, 242,
neiili, 243.
obovatus, 230.
ovaiis, 230, 242.
populiferus, 208.
upatoiensis, 215,
zizypholdes, 238.
Paimacites horridus, 302,
rimosus, 254.
varians, 280,
Palmocarpum cretaceum, 270.
Palmophyllum moietelnianum, 302,
Palmoxyion andegavcnse, 259,
cliffwoodensis, 208,
guillieri, 259.
iigerianum, 259,
parvifasciculosum, 275.
radiatum, 275.
scieroticum, 275.
variabile, 275.
Pandanus pscudo-inermis, 307,
trinervis, 307.
Panax cretacea, 191, 208, 219,
dentifera, 290.
globulifera, 195.
macrocarpa, 195.
I’anope, 719,
aldrovandi, 719.
bonaspes, 100, 721, 723, 942,
declsa, 100, 721.
monmouthensis, 100, 721, 722, 942,
Panopeea declsa, 721.
Papyridea protexta, 636.
P*aracallipteris potoniei, 275.
Paracredneria fritschii, 275.
Paralieiodontide, 524,
Paranomia, 604.
ilneata, 96, 606, 931.
scabra, 96, 603, G0G.
Paratihinnfeidia dubia, 275.
Passiflora antiqua, 202.
Parrotia canfieldi, 230.
winchelii, 230,
I’ecopteris bohemica, 191, 195, 278.
borealis, 191.
caiopterls, 275.

71

cuspldata, 275.
geinitzl, 278.
haidingeri, 308.
iinearis, 305.
iobifolin, 278, 293.
minor, 293,
murchisoni, 278.
osmundacea, 27h.
pfaffiana, 191.
soclalis, 765.
striata, 191, 278, 307.
zippei, 307, 760.
Pecten, 5S7.
argiliensis, 73, 96, 587, 58S, 930,
belilsculptus, 588.
cliffwoodensis, 96, 587, 592,
conradi, 96, 587, 593.
muricatus, 273, 274.
quadricostatus, 597.
quinquccostata, 52, 96, 339, G587,
396, 930.
simpiicius, 73, ©6, 323, 587, 595,
930,
simplicus, 593.
tenultestus, §589.
venustus, 96, 587, 591, 930.
verslcostatus, 596.
whitfleldi, 96, 587, 389.
Pectinacea, 587.
Pectinidee, 587.
Pectunculus austraiis, 540.
Peiecypoda, 311.
Peripioma applicata, 633.
cretacea, 208.
nccomiensis, 633.
robinaidina, ¢33,
simplex, 633.
Periplomya, 633.
eiliptica, 98, 63:3.
Perissoiax retifer, 452,
Perissonota, 322,
iittiii, 94, 522, 323, 916.
protexta, 94, 622, 523,
Perna julim, 620,
Perniide, 546.
Peronzoderma gceorgiana, 694.
Peronlceras westphallcum, 339.
Perrlsonota protexta, 522,
Persea hayana, 230, 246,
ieconteana, 208, 230, 243.
suessi, 302,
schimperi, 230, 246.
sternbergii, 230, 246.
valida, 208, 219.
Persoonia lesquercuxi, 202, 219, 230.
spatuiata, 202,
Perseophylium hauthaiianum, 246.
Perseoxylon autiquum, 305.
Petrospheria japonica, 253,
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Phaecidium circuwmseriptum, 293,
myrtophylli, 278.
palzocassie, 278.

Phacoides, 689.

noxontownensis, 54, 98, 660, 933.

Phaseolites elegans, 202,
formus, 212, 219, 230, 304.
manhassettensis, 202, 208.

Phasganodus dirus, 357.

Phegopteris grothiana, 195, 202.
jorgenseni, 191,
kornerupi, 195.

Phiilyrea engeihardti, 299.

Phlebomeris speetandra, 263.
wiiikoni, 263.

Pholadide, 724,

Pholadomya, G29.
eandida, 629.
conradi, 98, 630, 632, 934,
occldentalis, 98, 322, 630, 933.

Phoiadomyide, 629,

Pholas, 724.
cithara, 724.
clavata, 726.
erctacea, 727,
dactylus, 724.
pectorosa, 100, 724, 942,
striata, 726,

Phorus leprosus, 495.

Phragmltes cllffwoodensls, 208,
eordaiformis, 243.
pratti, 212, 214, 215,

Phycodes sericeus, 270,

Phyllites acuminatus, 284.
actinoneuron, 249,
amissus, 230.
amorphus, 230.
aristoloehiseformis, 230.
betuleformis, 230.
bipartitus, 293.
celatus, 230.
eliffwoodensis, 208.
dentieulatus, 236
durescens, 230.
ehrlichi, 307.
emarginatus, 285.
enervis, 285.
erosus, 230.
geinitzianus, 285,
granulatus, 191.
ilicifolius, 230.
incurvatus, 191.
inflexinervis, 262,
innceteus, 230,
intricata, 236.
laecei, 230.
levigatus, 191, 270.
lawreneianus, 230,
linguzeformis, 191.
longepetiolatus, 191, 219.

moncotyledoneca, 270.
monocotylei, 807.
obscurus, 261.
obtusi-lobatus, 230.
pelagicus, 307,
perplexus, 230.
pistiaformis, 219.
platanoides, 264.
poinsettioides, 202.
proteaeeus, 264,
protecides, 307.
reiehii, 278, 900.
reussi, 307.
rhoifoiius, 230.
rhomboideus, 221, 230.
sinuatus, 270.
snowii, 230.
stipuleformis, 230.
sturi, 305.
tenuis, 261.
testaceus, 285.
trapaformis, 202.
triloba, 236.
triplinervls, 262.
numbounatus, 230,
undulatus, 830.
vanone, 230,
zamimformis, 230.

Phyllocladites crenatus, 275.

Phyllocladoxylon antarcticum, 246,

Phyiioeladus iaciniosa, 275.
subintegrifoliug, 796.

Phyilotenia costuiata, 263.
demersa, 262,
elongata, 262,
nervosa, 262,
stipuiacea, 262.

Physostomi, 355,

Picea cretacea, 293.

Pieeltes exogyrus, 789.

Piestochilus, 439.
bella, 92, 441,

Pinacer, 785.

Pinales, T85.

Pinites exogyrus, 789.
patens, 270.

Pinna, 544.
lagueata, 96, 545, 917.
nobiiis, 545.
rudis, 544.

Pinnide, 544.

Pinus (Abies) upernlvikensis, 191.

Pinus andrei, 208.
eretaeea, 293.
delieatulus, 208.
exogyra, 280, 789.
grannjatum, 195, 202,
longissima, 293,
mattewanensis, 208.
monasteriensis, 284,
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nathorsti, 256,
olafiana, 191,
oxyptera, 261.
protopicea, 293, 302.
protoscieropitys, 208,
quenstedti, 195, 230, 236, 279, 293,
296, 302.
quinquefoiia, 202.
raritanensis, 202, 212, 214, 219,
staratschini, 191.
sulcata, 296.
tetraphyiia, 202.
triphyiia, 202.
vaginaiis, 191,
yvezoénsis, 233.
Piperites tuscaloosensis, 219,
Pisces, 350,
Pisonia atavia, 279, 299.
cretacea, 212,
DIistacia aquehongensis, 202.
Pistia, 809,
corrugata, 236, 245, 810.
mazell, 261, 810.
nordenskioldi, 102, 191, 208, 212,
S09, 952, 2
stratiotes, 810,
Pistites loriformis, 282.
Pitoxylon anomalum, 208.
cretaceum, 276,
foliosum, 208,
hollicki, 208.
statenense, 202,
Yityoidolepis staténensis, 202,
Piacenticeras, 385.
guadalopz, 328,
piacenta, 68, 90, 321, 322, 326, 32T,
333, 336, 339, 385, 909.
pianum, 328,
Placuna scabra, 604, 605.
Placunanomia iineata, 606.
saffordi, 604.
Plagiostomi, 3350.
Planera antiqua, 195.
betuioides, 208.
cretacea, 212.
knowitoniana, 202.
Platanacewe, S24.
Platanales, 824,
Plataninium subafline, 276.
Platanus, S24.
acute-triloba, 302,
aflinis, 195.
appendicuiata, 827.
aquehongensis, 202,
aralieeformis, 302.
asperaformis, 195, 219.
basiiobata, 827.
betuiefoiia, 302.
cissoides, 230, 874,
cuneifolia, 309.

cuneiformis, 302.
diminutiva, 230.
geinitziana, 309.
grandidentata, 302.
heeri, 60, 191, 202, 230, 241, 824,
961, 962, 963.
irreguiaris, 302.
kiimmeli, 208.
leevis, 293.
iatiioba, 230.
latior, 219, 230.
iatior grandidentata, 230.
latior subintegrifolia, 230.
moravica, 302.
newberryana, 1935.
obtusiioba, 246.
occidentalis, 827,
onomastus, 299.
platanoides, 239,
primeaeva, 221.
primeva grandidentata, 246.
pseudo-guiiieime, 302.
shirleyensis, 219.
velenovskyana, 293, 302, 309.
vyserovicensis, 293.
wardii, 234,
Y’icosporites shirainus, 253.
Pleurophoride, 642.
Pleurotoma, 414.
Jjavana, 419.
Plicomya, 633.
Pliophlea sagena, 742.
Piutonia cretacca, 293,
Poacites cretaceus, 293,
neisonicus, 251.
Poales, SOS.
Podalyriophyilum brochiodromum, 249.
Podocarpites tyreili, 245.
Podocarpium cupressinum, 231,
tenuifoiium, 251, 252,
ungeri, 251.
Podocarpus cretacea, 293.
Podogonium americanum, 236,
Podozamites acuminatus, 202.
aleantarina, 262.
angustifoiius, 230, 773, 7T74.
distantinervis, 773.
eichwaldi, 293.
haydenii, 230.
knowltoni, 102, 202, 208, 212, 214,
T4,
lanceolatus, 102, 202, 208, 212, 221,
230, 259, 293, 302, 317, 318, 325,

T2,

latipennis, 191, 252, 276, 293.

marginatus, 102, 191, 202, 208, 219,
318, 325, 326, 773, 947,

minor, 191.

oblongus, 231,

obtusus, 294.
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pedicellatus, 773.
pusiilus, 294.
stenopus, 231.
tenuinervis, 191,
Poicnioniales, 897.
Poiorthis tibialis, 75, 323.
Poiychzta, 745.
Polygonacex, S30.
Polygonales, 830.
Polynices (Euspira) aitispira, 94, 500.
halii, 94, 499, 909A.
Polypodiace®, 764.
Polypodites graciiis, 294.
zonatus, 294,
Polypodium graahianum, 195.
Polystichum hiilsianum, 240.
Polytenia quinquesccta, 239.
Populites amplus, 236.

trinervis, 243.

wardii, 236.
Poromyacide, 635.
Posldonia cretacea, 284.
Postiigata, 543,

wordeni, 96, 543, 917.
Potamogeton cretaceus, 195.

middendorfensis, 214.
Premnophyliuin trigonum, 208.
Prepinns japonicus, 233,

statenensis, 202.
Primuiaies, 890.
Prionodesmacea, S11.
Prionotropide, 390.
Protea haidingeri, 279.
Protcoides acuta, 231, 294.

affinis, 307.

anstraiiensis, 249.

cyclophylla, 244.
elegans, 231.
lancastriensis, 231, 24G.
fitigiosus, 231.
microphylius, 231,
probalsamifera, 243.
saiisburisefolia, 883.
sternbergii, 231.
tenuifolius, 208.
tuscaloosensis, 219.
winchelii, 231.

Populocaulus yezoénsis, 253,
Popuius, 816.

acerifolia, 246.

amissa, 191,

apiculata, 897.
aristoiochioides, 231.
berggreni, 191, 231, 898.
cf. cyclophyiia, 246.
cordifolia, 231.

cretacea, 236.
denticuiata, 193.
ciiiptica, 231.
harkeriana, 202, 231.
hyperborea, 191, 219, 231, 898.
kansaseana, 231,

leuce, 231.

longlor, 243.

conospermafoiia, 219.

crassipes, 821,

daphnogenoides, 304, 814, 818,

ettlngshauseni, 307.

greviileeformls, 231.

iancifoiins, 214, 231.

longus, S12,

major, 243,

neiilii, 243,

parvula, 214,

reussi, 294.
Protcophyllum coriaccum, 294,

cornutum, 294,

daphnoides, 262.

decorum, 294.

demersum, 262,

laminarium, 294,

launayi, 308.

obiongatum, 262.

paucidentatum, 294.

productum, 294,

saportanum, 294.

trifidum, 294.

truncatum, 262,
Proteopsis proserpine, 294.
I’rotocardium perelongatum, GGG,
P’rotocedroxylon paronai, 255.

864,

Protodammara speciosa, 202, 208. 219.

Iatidentata, 245. Protopteris punctata, 189, 194, 286, 201,
melanarioides, 236, 305.

microphylia, 231. singeri, 285,

mutabilis ovaiis, 236. P’rotophyiiocladus, 796.

cf, nebrascensis, 246, lobatus 64, 102, 208, 214, 323, TOS.
obovata, 236. polymorphus, 234, 799,

orbicuiaris, 202, 221, subintegrifolius, 102, 191, 202, 208,

protozadachii, 243.

rectinervata, 243,

rhomboidca, 243.

stygia, 102, 191, 195, 208, 231, 318,
816, 954,

tremuleformis, 284,

219, 281, 796, 952,
I’'rotophyilum, S28S.
boreale, 244.
credneroldes, 231.
crenatum, 231.
denticulatum, 231,
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dimorphnm, 231.
haydenii, 231.
integerrimum, 231,
ieconteanum, 231, 244.
winus, 231.
mudgel, 231,
muitinerve, 60, 103, 202, 231, S29,
959, 960.
nanalmo, 243.
nebrascense, 231,
preestans, 231.
psendospermoides, 231.
pterospermifolinm, 231,
quadratum, 231.
querciforme, 231,
rigosum, 231, 242, 246.
sternbergii, 60, 103, 203, 231, S28§,
938, 959, 960.
trifobatum, 231,
undulatum, 231,
Prunus ? acatifoiia, 203,
antecedens, 231,
ceraslformis, 299,
cretacea, 231.
parlatoril, 888.
Psainmobiide, 701.
Pseudeocycas dlcksoni, 191.
insignis, 191.
pumillo, 191.
stecnstrapl, 191.
Psendoasterophyliites cretaccus, 294,
Pseudomeiania, 480.
monmouthensis, 94, 480, 912,
Pseudogelnitzla sequoilformis, 203.
Ptenostrobus nebrascensls, 231.
Ptenoglossa, 477,
Pteria, 54S.
lIngulformis, 549.
petrosa, 96, 548, 917,
rhombica, 96, 548, 549, 917, 918,
Pteriacea, 544.
I'teridoieimma anelmlifolinm, 270.
antiquum, 270.
arborescens, 270.
benincas®e, 270,
deperditum, 270.
dictyoldes, 270.
dubiunm, 270,
elisabetha, 270.
durnm, 299.
gymnorhachis, 270.
haldlngeri, 270.
hessianum, 270.
kaltenbachi, 271,
koulnckiana, 271.
leptophyllam, 271,
mlichelisl, 271,
odontopteroldes, 271.
orthophyilumn, 271.
pecopteroides, 271,

psendadiauthum, 271,
ritzianum, 271,
scrresi, 271,
waterkeyni, 271,
P'teridophyta, 739.
Pteriide, 548.
Pteris albertini, 294.
aibertsii, 191, 294,
dakotensis, 232,
erosa, 240.
frigida, 191, 279, 294, 309.
giossopteroides, 243.
gronlandica, 191.
longipennis, 191, 195,
reichiana, 279.
russeiiii, 240.
slivenecensis, 294,
Pterophyilum cretosumn, 279, 280.
germari, 280.
reichianum, 279,
saxonicum, 279.
P'terospermltes aurlculatus, 191.
caroiinensis, 212, 219.
cordifoiius, 191.
crednerafolia, 212,
iongeacuminatus, 232.
modestus, 203, 232,
muitlnervis, 829,
obovatus, 203.
sternbergii, 828.
undulatus, 236.
wardii, 236, 240,
Pterospermum cretaceum, 305,
Puccinites cretaceus, 294.
Pugnellus, 467.
densatus, 92, 468.
goldmani, 92, 468, 469, 913,
Purpura naticelia, 4635.
Purpuride, 464.
Pycnodonte, 572.
pusiila, 96, 678, 929.
radiata, 572, 573.
vesicularis, 69, 96, 336, 337, 339,
572, 924, 925, 926, 927, 928, 929,
Pyrenomycetes, 737,
Pyrifusus, 456,
cuneus, 92, 457, 460.
elevata, 92, 457, 462,
marylandica, 92, 457, 912,
monmouthensis, 92, 457, 459, 912,
muilicaénsis, 460.
sp., 463, 912,
subdensatus, 456.
vittatus, 92, 457, 458, 911.
whitfieidl, 92, 457, 461, 9i0.
Pyropsls, 144,
alabamensls, 435.
clevata, 445.
ienolensis, 92, 445, 453, 912,
naticoides, 4065.
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octolirata, 451.

perlata, 92, 444, 4435,

relieyi, 92, 445, 448,

retifer, 92, 445, 452, 011.
richardsonl, 445, 447.

septemlirata, 92, 445, 449,
trochiformis, 92, 445, 446, 448, 912,
whitfieldl, 92, 445, 451, 454.

Pyrula trochiformis, 446.
Pyrus cretacea, 232,

Q

Quercus, 816,

alnoides, 232,
antlqua, 232,
asymetra, 284.
beyrichii, 279.
ealliprinoldes, 251,
castanoides, 284.
eharpenteri, 298.
coipophylla, 249.
cuneata, 232, 282,
cuspidigera, 195.
dakotensis, 232,
denticnlata, 195.
dentonoides, 236.
dryandrafolia, 284.
ellsworthlanus, 232.
eoprinoides, 208.
eucalyptoides, 249.
euryphlla, 284,
ferox, 191.
formosa, 284.
glascena, 232,
hexagona, 232,
hieracifolla, 191, 231, 284,
hollickl, 208,
holinesli, 208, 232, 243, §18.
hoslana, 232,
iliciformls, 284.
johnstrupl, 195.
judithee, 236.
kanseana, 232,
langeana, 195.
latlfolia, 232.
latissima, 282.
ledgensis, 282,
lesquereuxiana, 236.
longifolia, 282.
marloni, 193.
niontanensis, 234, 236.
morrisoniana, 103, 208, 232, 318,
816, 954.
multlnervis, 243.
myrtillus, 1935.
nelsonica, 249, 2351.
nove-cesaree, 203, 208,
oceldentalis, 243,
pachyphyla, 251.

ParroxTorogioarn INDEX

patootensls, 195.
paucinervis, 282,
platinervis, 244.
poranoides, 232,

pratti, 212,

primordialis, 246.
pseudochlorophylla, 249.
pseudodrymeja, 299.
pseudowestfalica, 212, 214,
raritanensis, 203,
rhamnoldes, 232,
rhomboidalls, 284,
rinklana, 191.

robusta, 276.
rosmarinifolla, 249,
sallcifolla, 232.
severnensis, 103, 208, 817, 953.
sinuata, 232,
sphenobasls, 284.
spurlo-llex, 232,

stokesil, 249.
sumtercnsis, 214.
suspeeta, 232.

thulensis, 191,
troglodytis, 191.
velenovskyd, 299.
victorie, 244,

wardiana, 232.
warmingiana, 191.
westfallea, 191, 276, 299.
westfalica latior, 284.
westfallea oblongata, 284.
westfalica obtusata, 284,
wilmsll, 282,

R
Rachiglossa, 421.
Radiolltes austlnensls, 328.
Radula dentleulieosta, 601.
reticulata, 600,
Ranales, S31.
Rapa septemlirata, 450.
Raphaelia neuropteroides, 195, 271.
woldrlehl, 294.
Raritania, 800.
gracllls, 102, 203, 208, 800, 951,
Ravenalospermum lncertissimum, 262,
Reptescharlpora marginata, 743.
Reptilia, 347.
Rteptoflustrella heteropora, 740.
Rhaecoglossum dentatuin, 271,
heterophyllum, 271.
Rhamnace, S54.
Rhamnales, 854.
Rhamnltes, 8541,

aplenlatus, 104, 208, 232, 854, 974,

minor, 203.
Rhamnus acuta, 191.
alatlformls, 263,
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discoior, 239.
efegaus, 239.
goldianus, 239.
inequiiateraiis, 208, 232,
mudgei, 232.
nove-cesarea, 208,
orstedi, 192.
pfattiana, 195.
prunifollus, 232.
revoiuta, 232,
salicifolius, 236, 239, 240.
tenax, 219, 221, 232, 279.
Rhizocauion macrophyllum, 261.
najadinum, 276.
subtiiinervium, 261.
Rhombopsis, 456.
Rhopala primseva, 279.
Rhopaiophyilum austraie, 249.
Rhus antiqua, 264.
cretacca, 208, 276, 299,
darlingtonensis, 214,
dens mortes, 298.
membranacea, 236.
powelllana, 232,
redditiformis, 221.
uddeni, 232,
westli, 232,
Rhytisma hedere, 192.
Ringicuia, 400.
clarki, 90, 400, 914,
Ringicuiide, 400,
Rosaies, 841,
Rosellenites lapidum, 240.
Rosteliaria- compacta, 472.
hebe, 475.
pennata, 472.
rostrata, 471,
spirata, 472,
Rosteilites, 422.
beiia, 441.
conradi, 427.
jamesburgensis, 92, 422, 4235.
marylandicus, 92, 422, 424, 911.
nasutus, 92, 422,
texanus, 422,
Royena desertorium, 254.
Rubzphyllum gaylussacese, 298,

S

Sabai imperialis, 244.

Sabaiites, S11.
carollnensis, 214.
magothlensls, 64, 103, 208, 811, 952,

Sabiocaulis, sakurali, 253.

Sagenopteris variabllls, 209, 294,

Sallcaces, S13.

Sallcales, S13.

Salicites hartigi, 276.
petzeldianus, 285,
wiathlbergii, 256.

Saiix, S13.
angusta, 236.
asshiiis, 262,
cuneata, 232,
defeta, 222, 237.
cutawensis, 215, 220,
flexuosa, 103, 203, 209, 212, 214, 215,
219, 232, 326, S13, 953.
fraglliforinls, 276.
getziana, 276.
hayei, 282,
ingequalis, 203.
Integra, 239.
iesquerenxii, 103, 203, 209, 212, 214,
215, 219, 232, 246, 318, 325, 814,
953,
mattewanensis, 209.
meekii, 209, 219, 232.
nerviijosa, 232,
newberryana, 203, 212,
perucensis, 294,
proteafolla, 813, 814.
protesfolia linearifolia, 813.
protesfolia longlfolla, 814.
pseudo-hayel, 203, 214.
purpuroldes, 209.
raritanensis, 208.
scheene, 279,
sioani, 214.
stantoni, 286.
vasscuri, 259.
Salvertia transyivanica, 303.
Sapindales, S49.
Sapindophyllum brevior, 262.
coriaceum, 251.
peiagicum, 294,
Sapindus apicuniatus, 209, 294, 302.
diverslfolius, 232.
imperfectus, 209,
inexpectans, 236.
morrisonl, 192, 195, 203, 209, 214,
219, 228, 282,
prodromus, 192,
saxonicus, 279, 302,
variabllls, 219.
Sapotaces, S92,
Sapotacites, S92,
ettlngshanseni, 219.
formosus, 219.
haydenil, 232.
hyperboreus, 195.
knowltoni, 64, 104, 209, 882, 990,
nervlllosus, 195.
obovata, 294, 893.
retusus, 195, S93.
shlrleyensls, 219.
stelzneri, 279.
Sassafras, S6G6.
acutilobum, 103, 203 209, 212, 219,
232, 246, 294, 318, 325, 866, 880,
968, 969, 970, 971.
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acutiiobum grosscdentatum, 233,
angustilobum, 209.
arctica, 192,
cretaceum, 246, 263, 879, S80, 881,
883.
crctaccum dentatum, 880, 882,
cretaceum obtusum, 880, 883.
crctaceum recurvatum, 824,
dissecctum, 233.
disscctum symmetricum, 233.
hastatum, 203.
integrifoiium, 880.
mirabiie, 233, 302, 867, 881,
mudgei, 233, 246, 880.
obtusum, 880, 883.
papiilosum, 233,
pfatiiana, 195.
platanoides, 233.
primordiale, 233.
progenitor, 203, 209.
recurvatum, 192, 824,
subintegrifoiium, 233, 246, 880.
Saururopsis niponensis, 253.
Saxicavide, 719.
Scala, 478.
Scalide, 477,
Scaphandride, 411,
Scaphites, 381,
@qualiis, 381.
binodosus, 273.
conradi, 72, 327, 334, 337, 383, 008,
cuvieri, 382,
hippocrepis, 68, 69, 90, 321, 327, 337,
382,
puicherrimus, 337, 383, 385.
simiiis, 382,
Scaphopoda, 306.
Schizeopteris mesozoica, 233,
Schizodonta, 541,
Sciadopitytes nathorstl, 192,
Scleropteris caiiosa, 276.
Selachii, 350.
Selaginella arctica, 1.2.
falcata, 236,
laciniata, 236.
Sequoia, 785.
acuminata, 239,
ambiqua, 192, 209, 219, 220, 264,
786,
breviloba, 246.
concinna, 193, 203, 209, 264, 2
condita, 233.
fastigiata, 187, 192, 195, 209, 219,
233, 247, 263, 294, 297, 302, 788.
formosa, 233.
gepperti, 276.
gracilis, 209, 787.
graciiiima, 233, 794, 801.
heterophyila, 102, 185, 203, 209,
219, 236, 260, 279, 294, 300,
783, 949, 950.

1
*

1

2,
26,

2
3

iegdensis, 282,
iepidota, 298.
longifolia, 236.
lusitanica, 262,
macrolepis, 195.
major, 294,
wmicrocarpa, 297.
minor, 212, 279, 294,
wmoravica, 302,
obionga, 294,
pectinata, 276.
reichenbachi, 102, 192, 203, 209, 212,
214, 215, 219, 220, 233, 238, 239,
240, 260, 261, 263, 269, 271, 276,
279, 283, 284, 291, 294, 297, 298,
299, 302, 307, 331, 788, 801.
rigida, 192, 195, 294, 307.
subuiata, 192, 788.
winchelii, 233.
Sequoites poiyanthes, 294,
Serpula, 743.
arenaria, 482,
circularis, 488.
rotuia, 483.
trigonalis, 100, 746, 943.
whitfieidi, 100, 746.
seminuium, 745,
Serpuiide, 743, 748.
Serpulorbis, 482.
marylandica, 94, 482, 013,
poiyphragma, 482.
Serrifusus, 454,
nodocarinatus, 92, 4535,
Siliquaria, 484,
biplicata, 703.
Simaba saxonica, 279.
Sinsycionema simpiieia, 593,
simpiicus, 595.
Smilax grandifoiia cretacea, 233.
panartia, 299.
raritanensis, 203, 209.
unduiata, 233.
Solariidse, 493,
Solarium, 493.
abyssinus, 5005,
monmouthensc, 94, 4904, 9094,
Solenacea, 703,
Solenide, 703.
Solidula buliata, 403.
mortoni, 407.
Solidulus linteus, 397.
Solymya, 701.
iineolata, 98, 701, 932,
planulata, 684,
Sparganium cretaceum, 192,
Spatangide, 751.
Spheeria cretacea, 193.
Spharites, 757.
alabamensis, 219.
probiematicus, 233,
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raritancnsis,
077,
solitarius, 271.
Sphaerococcites laubei, 294.
strioiatus, 280.
Sphenaspis statenensis, 203.
Sphenodiscus, 388,
lenticuiaris, 331, 334, 337, 390.
iobatus, 72, 322, 323, 327, 329, 331,
334, 337, 388, 909A.
Sphenolepidium dentifoiium, 787.
recurvifoiium, 786,
Sphenofepis kurriana, 260, 262, 304.
sternbergiana, 260.
Sphenopteridium tenerium, 294,
Sphenopteris angustiioba, 263,
corrugata, 233.
elongata, 244.
iesiuensis, 304.
wantelii, 263, 279,
picurinervia, 263.
Sphenosaurus basifissus, 347.
clavirostris, 347.
Spisula, 706.
berryi, 100, 708, 939.
wordeni. 100, 709, 939,
Spongia ottoi, 280.
saxonica, 280.
Steinhauera minuta, 286.
Sterculia, S57.
aperta, 233.
clifwoodensis, 64,
976.
zeinitzi, 279,
krejeii, 297.
labruscoides, 858.
limbata, 294,
lineariloba, 233.
lugubris, 222, 233, 858.
minima, 64, 104, 209, 857, 976.
wucronata, 233, 857,
prelabrusca, 209.
reticuiata, 233.
snowii, 209, 233.
snowll bilobatum, 209.
snowii disjuncta, 233.
tripartita, 233.
variabilis, 105.
vetustula, 242.
vinokurovii, 309.
Sterculiacere, 857,
Stalagmium serica, 624,
Stomatopora, 736.
kiimmeli, 100, 737.
regularis, 100,
tenuicorda, 745.
Straparolus lapidosus, 502.
Streptodonta, 477,
Strobites anceps, 214.

102, 203,

209, 757,

[ £

104, 20

=]
]
]
s

-

Strobifites davisii, 203,
inquirendus, 209.
microsporophorus, 203,
perpiexus, 209,

Strombid=, 467.

Strombus densatus, 467, 468,

Surcuia, 419,
amica, 92, 420, 910.

Sycophyllum dentatuin, 276.

T
Twenidium aiysioides, 284.
Teniopteris deperdita, 195.
plumosa, 244.
I'®enioxylon varians, 276.
Taxites pecten, 195.
Taxodium cuneatum, 244,
Taxodonta, 511.
Taxotorreya trinerva, 251.
Taxoxyium haternianum, 283.
Tectibranchiata, 397,
Tectospondyli, 360O.
Teleodesmacea, 642,
Teleostei, 355,
Teieotremata, 734,
Telilmera eborea, 696.
Tellina, 691,
gabbi, 98, 692, GH4, 938,
georgiana, 98, 692,
cuspidata, 639.
eufalensis, G97.
virgata, 691,
Teliinacea, 691.
Teilinide, 691.
Teilinimera eborea, 98, G953, 038,
Tempskya cretacea, 283.
variano, 294,
Tenea, 661.
parilis, 98, 601,
pinguis, 661,
Tetrabranchiata, 371.
Tetraphyliun dubium, 284,
oblongum, 192,
Tercbratuia, 734.
camilla, 734.
gorbyl, 734.
hariani, 36, 75, 100, 734, 943,
perovalis, 734.
Tercbratulacea, 734.
Terebratulide, 7:34.
Teredinide, T29.
Teredo, 729,
contorta, 730.
irreguiavis, 100,
navalis, 729.
rhowbica, 100, 729, 782, 942,
tibiaiis, 730.
Ternstreemia crassipes, 294, 308.
Terminalia rectinervis, 294.

729, T30,

1019
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Thaliasocharis bosqueti, 271.
muiieri, 271,
westfaliea, 283, 284,
Thailophyta, 757.
Thinnfeldia lesquereuxiana, 796.
subintegrifolia, 796,
Thoraeosaurus, 347.
grandis, 347.
neocasaricensis, 90, 347, 904.
sp., 90, 347, 904,
Thuites alienus, 286,
crassus, 781,
gramineus, 286,
meriana, 192, 203,
pfafiana, 192, 276.
wilkinsoni, 249,
Thuja, 791.
eretacea, 102, 192, 203, 209, 236,
791,
Thymeleales, 860.
Thyrsopteris grevilleoides, 209, 292,
Tomistomide, 347.
Tornatella, 410,
bullata, 408.
Tornatina, 409.
Torreya dicksoniana, 276.
oblaneeolata, 233.
Toxoglossa, 412,
Trapa borealis, 245,
euneata, 236,
mlcrophylla, 236,
Traehyeardium eufalense, 664,
Triealyeites major, 203, 209.
Papyraceus, 203, 209, 219, 222,
Triearpellites striatus, 203, 209,
Trichotropis eancellaria, 412, 413.
konincki, 339.
Trigonarca saffordi, 532, 537.
Trigonia, 582,
ceruiea, 96, 582, 584.
cufaiensis, 96, 582, 930,
margaritaecea, 582,
marionensis, 96, 582, 383.
Trigoniacea, 382,
Trlgoniidme, 5S2.
Trigonostoma, 465.
Triphyllumn bignonia silesiaca, 276.
geinitzianum, 276.
Triplaris cenomaniea, 279,
Trocheide, 504.
Trochus leprosus, 495.
perspectivam, 493,
Trochoeyathus, 752.
vaughani, 100, 732, 944,
Tubicola, 743,
Tubullpora megsera, 739.
Tudicla perlata, 445.
trochiformis, 446.

Tumion carolinianum, 212, 215,
densifolium, 244,
dicksonioides, 244,
Turbinella alabamensis, 433.
intermedia, 436.
vertiealis, 435,
Turbinolide, 752,
Turbinopsis alabamensis, 433.
elevata, 462,
Turbo scalaris, 477.
terebra, 486.
Turricuia, 433,
reileyi, 433,
scalariformis, 479,
Turris, 414.
monmouthensis, 92, 4135, 418, 910.
sedeselara, 92, 415, 418, 910,
terramaria, 92, 415, 416, 910.
welleri, 92, 415, 417, 910.
Turritella, 4S6.
bonaspes, 04, 486, 487, 913.
breantiana, 339,
corsieana, 489,
delmar, 68, 94, 321, 486, 487, 913.
encrinoides, 94, 486, 492,
jerseyensis, 487,
paravertebroides, 94, 320, 323, 327,
486, 488, 913,
pumila, 492,
tippana, 94, 486, 491,
triliveata, 489.
triiira, 94, 339, 486, 489,
vertebroides, 320, 327, 329, 4S9,
Turriteliidz, 486,
Turritide, $14.
Typhacites, kitsoni, 235.
levis, 261.
rugosa, 261.
Typheloipum cretaceum, 302,

U

CUlmus dubia, 244.
Ulmophyllum latifolium, 231.
plancrefolium, 251.

priscum, 244,
Tmbellales, 873.
Unitubigera papyraeea, 739.
Urticales, S18.

\"%

Vaside, 434,
Veniella, 642.

conradi, 98, G413, 934.

inflata, 643.

trigona, 643.
Venilia, 642,

conradi, 642, 643,
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eievata, 643.
trigona, 643.

Veneracea, 676.

Veneride, 676,

Venericardia, 657,
imbricata, 657.
intermedia, 98, 637.

Venus chinensis, 677.
meretrix, 679.
puerpera, 681.
sinensls, G677.
spinifera, 658.
verrucosa, 681,

Vermes, 715,

Vermetidae, 482,

Vermetus, 483,
adansoni, 483.
circuiaris, 04, 483.
glgas, 482,

Vertebrata, 347,

Viburnites crassus, 233.
evansanus, 233.
masonii, 233.

Viburnum anomalum, 236.
attenuatum, 195.
elisworthianum, 233.
grewiopsoides, 233.
hoiiickii, 209, 237.
integrifoiium, 203, 209.
lesquereuxi, 233.
iesquerenxi commune, 233.
fesquereuxi cordifoiium, 233.
lesquereuxi ianceointum, 233.
iesquerenxi latins, 233.
lesquercuxi iongifolium, 233.
lesquercuxi rotundlfoiium, 233.
lesquercuxi tenuifoiium, 233.
mattewanensis, 209.
montanum, 237, 240,
wuitinerve, 195.
problematicum, 237, 240.
robustum, 222, 233,
sphenopyllum, 233.
subrepandum, 283.
vetus, 262.
zyziphoides, 195,

Vitucewe, 855.

Vola qulnquecostata, 397,

Voluta pyrum, 434,
torneealis, 397.
vuipecula, 433.

Voiutide, 422.

Volutilithes beiia, 441.
conradi, 426, 427,
cretacea, 431.
lioderma, 430.
nasuta, 422,

Volutoderma jamesburgensis, 425.

YVoiutomorpha, 426.

beila, 441,

conradi, 92, 427, 911.

gabbi, 427,

peroruata, 92, 427, 428, 913.
Vulpecuia, 433,

reileyi, 92, 433.

w

Weichselia erratica, 256.
Widdringtonia compianata, 237, 240.
parvivalvis, 298.
Widdringtonites, 793.
compianata, 237, 240.
fasciculatus, 209.
fastigiatus, 305.
ramosns, 796.

relchil, G4, 102, 192, 195, 203, 219,
260, 279, 294, 302, 326, 793, TO4.
subtiils, 192, 203, 209, 214, 219, 796,

951.
Wiiilamsonia, 769.

bibbinsli, 772.

cretacea, 192, 772,

deiawarcnsis, 102, 209, 770,
047,

elocata, 233, 771.

galiinacea, 772.

marylandica, 102, 209, 769, 047.

minima, 772.
oregonensis, 770.
problematica, 203, 209.
recentior, 242,
riesii, 203, 771.
smockii, 203.
virginiensis, 770, 772.
whitbiensis, 769.
Wiliinmsoniacea, 769.
Wiiilamsoniaies, 769.
Woodwardia creunata, 237, 240.

X
Xancus, 434.
alabawnensis, 92, 435.
intermedia, 92, 435, 436.
Xeuophora, 494.
couchliophora, 494.
ieprosa, 94, 495.
Xeuophoride, 494.
Xyrlomites aggregatus, 192.
eilipticus, 279.

Y
Yoldia, 518.
arctica, 518.
gabbana, 94, 518, 520,

71.



1022

PaLroNTOLOGICAL INDEX

longifrons, 68, 94, 321, 322, 324,

518, 915,

noxontownensis, 94, 518, 521, 915,

Yezonia vulgaris, 253,
Yezostrobus oliveri, 253.

p4
Zamia laneecolata, 772.

washingtoniana, 773.
Zamiopsis brevipennis, 276.
Zamites angustifolius, 774.

bohemicus, 294,
familiaris, 297.
lanceolatus, 772,
tenuinervis, 774.

Zingiberites pulchellus, 192,
Zizyphus eliffwoodensis, 209,
dakotensis, 233, 309.

elegans, 209,
grenlandieus, 195, 209.
ianarensis, 219, 222,
laurifolius, 215.
lewisiana, 209,
oblongus, 209,

Zonarites digitatus, 233.
Zonopteris goepperti, 271,
Zosterites aquinervis, 271.

angustifolins, 249.
bellovisana, 257.
eaulinisefoiia, 257.
elongata, 257,
lineata, 257,
foryi, 260.
miqueli, 271,
orbigniana, 257.
vittata, 271,




FRRATA

Pages 91, 93, 95, 97, 99, 101, 103. The Manasquan formation is not recognized
in the Maryland area and occurrences so credited should be referred to the
Rancocas formation.

Page 159, line 8, for Mateawan read Monmouth.

Page 204, line 9, for raoniana read ravniana.

Page 238, line 22, for bavicularis read navicularis.

Page 239, line 31, for macricarpum read macrocarpum.

Page 241, line 7, for Lesquerex read Lesquereux.

Page 249, line 24, for plutonina read plutonic.

Page 262, line 5, for Branchyphyllum read Brachyphyllum.

Page 282, line 10, for Conferites read Confervites.

Page 301, line 17, for riloba read triloba.

Page 325, line 20, for bladensis read bladenensis.

Page 409, line 19, for wetherilla read wetherilli.

Page 429, line 19, last word should be in italics.

Page 745, line 25, for Polochaeta read Polychata.

Page 780, line 10, for blandenensis read bladenensis.

Page 880, line 13, for harkianus read harkerianus.

Page 892, next to last line, Knowltoni should be in italies.

Page 921, line 1, for Ostrea read Gryphaea.
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