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A REVISION OF THE SPHAERIIDAE OF NORTH AMERICA
(MOLLUSCA: PELECYPODA)

ALTHOUGH the present taxonomy of many groups of North American fresh-
water mollusks bears evidence of badly needing revision, the systematics of
none is in a more chaotic state than that of the sphaeriid clams. These
small clams are abundant and widespread, but an understanding of their
relationships has been encumbered by the great variation within species
and the many names applied to these variants. Because of the existing con-
fusion, identifications are difficult or impossible. Clear-cut descriptions of
diagnostic characters which take into account ranges of variation, compari-
sons of related species, and adequate illustrations are rare, or, more usually,
lacking altogether. Furthermore, much of the scattered literature is often
inaccessible to many students of mollusks. It is hoped that this publication
will not only serve as a long overdue taxonomic revision, but will help make
identification a simple matter.

The events and experiences leading up to this publication are as follows:
In 1938 the author went to the Royal Ontario Museum of Zoology in Tor-
onto to compare specimens in his personal collection with those the museum
had received from Chief Justice Latchford. Most of the specimens in the
Latchford collection had been examined, and determinations corroborated,
by Victor Sterki, a past authority on these small clams. John Oughton, then
at the Royal Ontario Museum, encouraged the author’s interest in the
sphaeriids, and in 1940 began sending him numerous sets from the Latch-
ford collection.

My contacts with people interested in sphaeriid clams and with museums
housing them grew. In 1942 I spent a week studying Sterki’s collection at
the Carnegie Museum in Pittsburgh. In 1948 ten days were devoted to the
Temple Prime (Sterki’s predecessor as a sphaeriid authority) collection in
the Museum ol Comparative Zoology at Harvard University. In 1950 I
visited A. W. Stelfox in Dublin, Ireland, and accepted his fine collection
for the Museum ol Zoology, University of Michigan. While in the British
Isles, a month was taken to go over the sphaeriid collection in the British
Museum (Natural History). In 1954 a month was devoted to studying the
collection in the Academy of Natural Sciences of Philadelphia as an Ameri-
can Philosophical Society Fellow, and in 1959 a month was spent as a
consultant in the Museum of Zoology, University of Michigan.

I not only visited these various museums, but also received generous
loans from most of them, especially from the Carnegie Museum (Sterki’s
collection) and from the Museum ol Zoology, University of Michigan.

5




6 H. B. HERRINGTON

Specimens were exchanged with a number of collectors, including W. J.
Eyerdam, Seattle, Washington, A. E. Ellis, England, J. G. ]J. Kuiper, the
Netherlands, Jules Favre, Geneva, Switzerland, and others. Moreover, many
specimens, sent by collectors for determination, from Canada as well as
from the United States, were compared with my own extensive collections
made in both these countries during the past twenty years.

Consequently, 128 named species, until now commonly arranged under
three genera, are consolidated into 34 species under two genera; 13 distinct,
apparently ecological, forms are recognized for North America.

The impetus for presenting the present exposition on sphaeriid syste-
matics has been furnished by the many malacologists and students who have
encouraged me to publish the assembled information with my ideas on
species, relationships, and synonomies in this group of mollusks.

A considerable part of the material on which this investigation is based
(the author’s own collection, that of Stelfox, and that of the Royal Ontario
Museum of Zoology, incorporating Latchford’s) have recently been trans-
ferred to the Museum of Zoology, University of Michigan. The UMMZ
catalog numbers have been quoted in the descriptions of the species.
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GENERAL

The purpose of this study is to revise the family Sphaeriidae (commonly
referred to as fingernail and pea clams) of North America, north of Mexico,
using as a basis characters of the shell. While it is desirable to include char-
acters of the soft anatomy of the animals, too little is known at present in
a comparative way to utilize such information. Indeed, anatomical char-
acters may in the future change, or strengthen, many of the species concepts
presented here. But this revision is desirable, or even necessary, to lay a
foundation for such future studies.

The Sphaeriidae have been divided into five genera: Sphaerium, Muscu-
lium, Pisidium, Byssanodonta, and Eupera. Most authors, in the past, have
considered Eupera to be a synonym of the earlier Byssanodonta. However,
according to Klappenbach (1960) these two genera are distinct and well
defined, the main characteristic of Byssanodonta being an entirely smooth
hinge and the total absence of teeth. Since this genus appears to be limited
to South America it does not fall within the scope of this study. Eupera,
although records exist for the occurrence of one species in the southern
United States, is rare and has not been well studied. For this reason it will
not be considered in any detail in this monograph. Instead, I shall deal with
the rernaining three cosmopolitan genera, the species of which constitute
the principal North American sphaeriid fauna. The validity of one genus
(Musculium) is questioned and will be discussed in the following section.

Sphaerium and Pisidium are clearly marked genera conchologically and
anatomically. In Sphaerium the posterior end of the shell is longer than the
anterior end, while in Pisidium just the reverse is true, the anterior end
usually being decidedly longer than the posterior (Fig. 1). Sphaerium has a
distinct anal and branchial siphon, but in Pisidium only the anal siphon is
developed; the branchial siphon is represented by a cleft in the mantle. The
siphonal characters of Pisidium were used by Baker (1928) to distinguish
a subfamily Pisidiinae from the Sphaeridiinae (comprizing Sphaerium,
Musculium, and Eupera).

VALIDITY OF THE GENUS MUSCULIUM

The genus Musculium is not as clearly defined as Sphaerium and
Pisidium. Morphologically it is like Sphaerium and hence the posterior end
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B
Fic. 1. Shells of Sphaerium (A) and Pisidium (B).

of the shell is longer. Spaeriids with such features fall naturally into five
groups: (l) striatinum (Lamarck) and sulcatum (Lamarck); (2) corneum
(Linné), nitidum Clessin and rhomboideum (Say); (3) patella (Gould) and
fabale Prime; (4) occidentale Prime; and (5) lacustre (Miiller), partumeium
(Say), securis Prime, and transiersum (Say).

Group 5 has been given the status of a genus under the name Musculium
Link (1807) by various autho's for the following reasons: their shells have
thin walls; the beaks are capped (calyculate); the cardinal teeth are small;
and the adults carry a greater number of embryos. However, the species of
groups 2 and 4 also have thin walls; the thickness of the shells of Sphaerium
nitidum and S. occidentale is like that of the average Musculium. Many
M. partumeium from the southern United States have heavier shells than
any S. corneum, S. nitidum, S. occidentale, or S. rhomboideum 1 have ever
seen, and heavier than some Michigan S. sulcatum.

All four species of the Musculium group have specimens with capped
beaks, but my observations agree with Sterki’s diagnosis concerning this
character. In 1909 he wrote (19090): “These mussels [Musculium] are
described as having their beaks calyculate, or ‘capped’, and the genus has
been established mainly on that feature. But in most and probably in all
species, specimens and forms are found with slightly or non-calyculate
beaks, and such are the rule rather than the exception in M. transversum
Say. By the way, it may be said that calyculate beaks are found occasionally
in specimens of Pisidium and Sphaerium.” Capped beaks are found on
some specimens of P. casertanum from creeks that dry up in summer. I
have frequently found P. obtusale form rotundatum with capped beaks.
They are common on S. nitidum and not uncommon on S. corneum.

The small size of the cardinal teeth of Musculium is in general a con-
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stant character. This feature is associated with narrowness of the hinge-
plate. Specimens with a heavy hinge-plate have heavier cardinals. For
example, some M. partumeium of the southern states have heavier cardinals
than I have ever seen in any Sphaerium corneum, S. nitidum, or S. occiden-
tale, and as heavy as in some S. sulcatum from northern Michigan or S.
striatinum from Lake Winnipeg, Manitoba.

Van Cleave, Wright, and Nixon (1947) compared the number of em-
bryos found in Musculium partumeium (8 to 18) with that found in M.
truncatum (== partumeium) (24; Gilmore, 1917) and Sphaerium solidulum
(=striatinum) (2 to 4; Foster, 1932). They concluded that this supported
the generic status of Musculium. But my experience shows that the number
of embryos in each species of the Musculium group needs to be compared
with the number in such species as S. corneum, S. occidentale, and S. rhom-
boideum before this approach can have much bearing on the validity of
Musculium as a genus.

Furthermore, it should be stated here that the shells of the members of
each of the groups 1, 2, and 3 above are closer in appearance to the other
members of their respective group than is Musculium securis to M. trans-
versum.

Therefore, it is my opinion that the so-called genus Musculium is in
reality a division of the genus Sphaerium, and cannot be separated on the
basis of present information from that genus. In this respect I am in harm-
ony with earlier American and European opinion. If species of the Muscu-
lium complex are proven to comprise a distinct group worthy of generic
rank it will surely have to be done by a study of the anatomy of the animals.
In the meantime it is my intention to treat all the species (four) of this
group as Sphaerium.

THE SPHAERIID SHELL

The shell of sphaeriids as compared with the shells of larger freshwater
mussels (Unionidae) is small, often minute, and generally thin. The liga-
ment holding the two valves together is short and not well developed. The
pallial line, formed where the mantle attaches to the shell, is indistinct. The
muscle scars are also usually obscure. The hinge (Fig. 2) consists of two
sets of lateral teeth, one on each valve, and a more or less centrally
placed set of cardinal teeth, a set signifying a tongue and groove arrange-
ment, with one pair of teeth on one valve and a single tooth on the opposite
valve, to prevent displacement of the valves. There are two pairs of lateral
teeth in the right valve and two single laterals in the left, while just the
opposite is true concerning the cardinal teeth—two cardinals in the left
valve, one in the right. In some specimens the arrangement of teeth is
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reversed; there may be double laterals and a single cardinal in the left
valve, and single laterals and two cardinals in the right valve. A more
common arrangement in individuals with reversed hinge teeth, however,
is to have two laterals at the posterior end of the right valve and one at the
anterior end. Other irregularities are also known to occur.

Earlier writers, e.g., Baudon (1857), Prime. (1865), Clessin (1879), West-
erlund (1886-90), claimed that Pisidium amnicum and/or P. dubium had
two cardinal teeth in each valve, and Clessin established the group Fluminina
mainly on the strength of this character. But Sterki (1911) pointed out the
error in this concept, and in 1922 elaborated on it: “But it (double cardin-
als in the right valve) was a misconception, due to careless examination . . .
this mistaken view has been applied indiscriminately to all species of
Pisidium by some authors, e.g., T. Prime, and even to all Sphaeriidae
(Prime, 65, pp. 2, 33, 36, etc.), and it was copied, evidently without exam-
ining a specimen, by some American writers, e.g. R. E. Call (1900, p. 438
etc.).” This mistake is still being perpetuated (e.g., Clench, 1959).

In order to simplify discussion it has been customary since the time of
Bernard (1895-97) to use symbols, especially for the cardinal and lateral
teeth, when describing sphaeriid shell characters. These symbols are illus-
trated in Figure 2.

The various characters of the shell have different values in regard to
their usefulness for systematic purposes. In the genus Pisidium the hinge is
the most important character to consider. The characteristic outlines of the
hingeplates in the various pisidia are shown in Plates III-VI and the
shapes of the cardinal teeth in Plate VII. In Sphaerium, however, there is
little variation in the hinge between most species. In the latter group the
shape of the shell and degree of striation is of prime importance (Pls. I-11).
Although the important characters of some species vary but little between
individuals and populations, in other species the variation is considerable.
In regard to variation, I have usually had in mind the average or typical
in describing the diagnostic characters of species treated in the Systematic
Account of Species. The descriptive terms used are defined in the glossary,
p. 5.

INFLUENCE OF HABITAT ON THE SHELL

Some information has been gathered on the influence of habitat on
such characters as degree of dullness or gloss, coarseness of striae, and size
and shape of the shell. In a small creek a few yards above where it empties
into Hughes Lake, Lennox and Addington Co., Ontario, Pisidium adamsi
has the usual size and shape, but the periostracum is very dull and almost
colorless. This may result from a pulpy mass of decaying vegetable matter
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including rotting wood in the bottom of this creek. At the outlet of Irvine
Lake into the Mississippi River (seven miles south of the above station)
the vegetation for several rods is of rank growth on a hard sandy bottom.
Here I collected P. adamsi that ranged from the average shape to the short
form which Sterki named P. sargenti. These were rather dark in color.
About four miles farther down stream, in soft sand and vegetable growth,
is found the common, dark colored P. adamsi. About a mile below this spot
is Mazinaw Lake (I found a depth of 325 feet, and one of 650 feet has
been reported) with cool shore water after a strong wind. The bottom near
shore is rocky or sandy with a minimum of vegetation. Here P. adams:
ranges in size and shape from very close to the average to the small stunted
form that Sterki named P. deflexum.

I have found that type of bottom affects other species. For example, the
specimens of P. ferrugineum collected on the sandy bottoms of lakes always,
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or nearly always, have been the typical form with the tubercular beaks and
moderately heavy striae. But the specimens found in a lake that is filling
up with marl, or other soft material, tend to be more inflated (perhaps to
keep them from sinking into the bottom) and have less prominent striae;
their beaks, although high and swollen, are closer in appearance to those
found in other species.

GEOGRAPHIC DISTRIBUTION

The distribution of the North American sphaeriids has not been fully
studied. In Canada, aside from the older settled parts of the Province of
Ontario, relatively little collecting has been done; even in Ontario, only
a few counties have been collected thoroughly. D. S. Rawson has collected
mollusks in the course of fisheries investigations in Saskatchewan, including
Lake Athabaska, and also in Great Slave Lake in the Northwest Terri-
tories. Throughout the rest of the country the collecting has been very
spotty. There are only a few records from Newfoundland, New Brunswick,
Quebec, Manitoba, and Alberta. Similar gaps in collecting are also found
in large portions of the United State. No doubt there are in museums and
private collections many unidentified sphaeriid specimens from parts of
North America from which, as yet, we have no printed records. If these
specimens could be studied and the species represented were published, our
knowledge of the geographic distribution of these little clams could be
considerably increased.

The Sphaeriidae, as presently understood by the author, are represented
in North America by 35 species, 12 of which belong to the genus Sphaerium,
22 to Pisidium, and one to Eupera. These species are listed below.
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Sphaerium Pisidium

. adamsi Prime

. aequilaterale Prime

. amnicum (Miiller)1,2
. casertanum (Poli) 1,2,3,4
compressum Prime
conventus Clessinl
cruciatum Sterki

. dubium (Say)

. fallax Sterki
ferrugineum Primel

. henslowanum (Sheppard)1
idahoense Roper
insigne Gabb

. lilljeborgi Clessinl

. milium Heldl
nitidum Jenyns!,2
obtusale Pfeiffert
punctiferum Guppyl
subtruncatum Malm1
. ultramontanum Prime
. variabile Prime

. walkeri Sterki

. corneum (Linn¢) 1

. fabale Prime

. lacustre (Miiller)1,3
. nitidum Clessinl

. occidentale Prime

. partumeium (Say)

. patella (Gould)

. thomboideum (Say)
. securis Prime

. striatinum (Lamarck)+
. sulcatum (Lamarck)
. transversum (Say) 1

[ I IR I 7 R T I B~ N R ]

Euperad

o]

. singleyi Pilsbry

R R R R R EREREREREREE R R

Nineteen of the species listed are confined to the North American conti-
nent, whereas 15 are found in both North America and Eurasia. The limited
geographic distribution of Sphaerium corneum, Pisidium amnicum, and
P. henslowanum in North America indicates that they may have been
introduced from Europe, probably since the coming of the white man.
Sphaerium transversum, on the other hand, appears to have been intro-
duced to England from North America, perhaps during the first half of the
19th century.

Most of the named forms of Pisidium casertanum, P. conventus, P.
lilljeborgi, P. milium, P. nitidum and P. subtruncatum, as well as Sphaerium
lacustre and S. nitidum found in North America are also found in Eurasia.
However, the following forms are peculiar to North America, or are but
rarely found in Eurasia: P. ferrugineum, P. ferrugineum. form medianum,

1 Found also in Eurasia.
2 Known from Africa.
3 Known from Australasia.

4 Known from Central and/or South America.

5 Outside of North America the genus is reported to occur in the West Indies, Central and
South America, and in Africa. The range of the species E. singleyi (under the name of
Byssanodonta singleyi) is given as northern Florida, Georgia, west into Texas, and south
into México (Clench and Turner, 1956:218) .




14. H. B. HERRINGTON

P. ferrugineum form costatum, P. lilljeborgi form cristatum, P. nitidum
form pauperculum, P. nitidum form contortum, P. obtusale form rotunda-
tum, and P. obtusale form ventricosum. The only North American species
not found in Eurasia that appears to be related to a Eurasian species is S.
rhomboideum, which belongs to the S. corneum group.

Some species show a distributional pattern that appears to be correlated
with general climatic conditions, while others appear to be influenced more
by local environmental factors. I have found that S. partumeium thrives
in the United States, but reaches only the southern border of Canada. P.
idahoense extends from Great Bear Lake in the north to the Great Lakes
in the south, except in mountainous areas where its southward extension is
greater. Temperature seems to be the influencing factor here. This also
applies to P. conventus, which is found only in mountainous areas, or in
deep water when as far south as the Great Lakes. The influence of local
environmental conditions shows up in the case of P. obtusale. The form
rotundatum is found most frequently in the shallow water of ponds and
lagoons, among grass and leaves. The form ventricosum thrives in small or
large lakes and in rivers.

A number of species, such as Pisidium compressum, P. nitidum, P.
obtusale, and Sphaerium striatinum, are known to occur in México also.

Some species, e.g., P. casertanum, are scattered over much of the earth’s
surface, but S. patella is limited to the northwestern United States. P.
ultramontanum is also limited to a small part of this area, and apparently
has survived in it or in contiguous areas since at least early Pliocene times.
It is quite unlike other American species, but may be closely related to
P. chankense Shadin from Lake Khanka, Manchuria-Primorye.

More detailed data on distribution in North America and some avail-
able indications on occurrence elsewhere are given with each species.

GEOLOGIC DISTRIBUTION

Very little information is available on the geologic range of the Recent
North American Sphaeriidae. Most of what is reliably known is available
in publications by Herrington and Taylor (1958), Taylor (1957, 1960a,b),
and Hibbard and Taylor (1960), dealing mainly with the High Plains
region (southwest Kansas and northwest Oklahoma) and also the north-
western U. S. A. Additional unpublished information was also provided by
Taylor.

Many or most of the Recent American species of Sphaeriidae probably
have some antiquity. The earliest record for Pisidium casertanum, P.
nitidum, and P. ultramontanum are from the Early Pliocene; for P. com-
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pressum, the Middle Pliocene; and for P. henslowanum form supinum, P.
punctiferum, and Sphaerium striatinum, the Late Pliocene. S. lacustre

for
fro
P.

m rykholti, S. partumeium, S. sulcatum, and §. transversum are known
m the Early Pleistocene; P. obtusale from the Middle Pleistocene; and
ferrugineum, P. lilljeborgi, P. subtruncatum, P. walkeri, and S. occi-

dentale from the Late Pliocene.

Further details are given in the sections dealing with the respective

species.
KEY TO THE NORTH AMERICAN SPHAERIIDAE
(Genera Sphaerium and Pisidium)®
la. Beaks anterior, or if subcentral, on the anterior side of center (Sphaerium)...... 2
1b. Beaks posterior or, if subcentral, on the posterior side of center (Pisidium) ..... 16
2a. Shell sculptured with coarse striae (8 or less striae per mm, in the middle of
the shell) ... .. ... .. 3
2b. Shell sculptured with fine striae (12 or more striae per mm. in the middle of
the shell) ... 5
3a. Striae evenly spaced ............. ... il §. sulcatum
3b. Striae not evenly spaced .............. ... 4
4a. Surface even, except for rest marks and striae; shell inflated; striae not weaker in
region of the beaks ........ ... ... ... .. ... §. striatinum
4b. Surface uneven; shell compressed; striae weaker in region of the beaks .... §. fabale
5a. Shell large, more than 8 mm. long ............... ... ... .. ... ... 6
5b. Shell small, less than 8 mm. long ........................................... 11
6a. Beaks prominent, distinctly raised above the dorsal margin ..................... 7
6b. Beaks not prominent, only very slightly raised above the dorsal margin .......... 9
7a. Shell long in outline, height 34 or less of length .................... §. transversum
7b. Shell higher in outline, height 74 or more of length .......................... 8
8a. Dorsal margin rather straight; posterior end more or less at right angles to the
dorsal margin; striae very fine ........... ... ... . Lo S. partumeium
8b. Dorsal margin more rounded; posterior end at a greater angle to the dorsal
margin; striae COaYSer ................ ... ...l S. lacustre
9a. Shell more or less rectangular in outline .......................... §. rhomboideum
9b. Shell with more rounded ends ............... ... ... ... ... .. i 10
10a. Ends of shell rounded in outline ............ ... ... ... ... ... ... .... S. corneum
10b. Ends of shell distinctly tapering toward the beaks ....................... S. patella
11a. Posterior end nearly at right angles with dorsal margin ........................ 12
11b. Posterior end and dorsal margin rounded or forming an obtuse angle .......... 13
12a. Anterior ventral margin of shell slopes sharply upward; surface dull; striae
CORTSEY . ...ttt t ettt ettt e e e 8. securis
12b. Anterior ventral margin of shell slopes upward, but only slightly; surface glossy;
strige fINEY ... ... ... S. partumeium
18a. Striae maintain their spacing and height in the region of the beaks .... S. nitidum
13b. Striae fade out in region of beaks ........... ... ... ... ... 14

6 Eupera not included.
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14a.

14b.

15a.

15b.

16a.

16b.
17a.
17b.
18a.

18b.
19a.
19b.
20a.

20b.
2la.
21b.
22a.
22b.
23a.
23b.
24a.

24b.
25a.
25b.
26a.

" 26b.
27a.
27b.
28a.
28b.
29a.
29b.
30a.
30b.

3la.

31b.

32a.

32b.

33a.

33b.

H. B. HERRINGTON

Beaks prominent, distinctly raised above the dorsal margin ................... 15
Beaks not prominent, only slightly raised above the dorsal margin ... ... S. corneum
Anterior and posterior ends of shell round; beaks not swollen ........ S. occidentale
Posterior end of shell truncate; beaks swollen ....................... . 8. lacustre
Shell large, adults 6 mm. or more long .......... ... 17
Shell medium or small, adults less than 6 mm. long .....................ooone 20
Striae coarser (10 or less per mm.); cusp of P I distal of center ................ 18
Striae finer (15 or more per mm.); cusp of P I distal ........................0. 19
Striae fade out in region of beaks; cardinals nearer posterior cusps; cusp of A

II distal or on distal side of center ............ ... ... ... P. dubium
Striae do not fade out in region of beaks; cardinals near anterior cusps; cusp
of A II proximal or on proximal side of center ........................ P. amnicum
Shell long in outline, height less than 90 per cent of length; surface dull; cusp

of P II on distal side of center ........... ... ... ... ... P. adamsi
Shell higher in outline, height 90 per cent of length; surface glossy; cusp of P II
central or on proximal side of center .............. ... ... P. idahoense
Anterior cusp of left valve twisted toward the interior, and the corresponding
sulcus in the right valve twisted correspondingly ........................ P. fallax
Anterior cusp of left valve not twisted, but parallel to the dorsal margin........ 21
Ventral aspect of shell very truncate (inend view )...................... P. milium
Shell tapering ventrally ............... ... ... il 22
Hinge long (more than 84 shell length) ...............................oonn 23
Hinge short (less than 84 shell length) ........... ... .. ...t 33
Anterior end terminating in a long blunt point ...................... P. insigne
Anterior end rounded .............. ... 24
Shell with heavy ridges which usually go beyond the beaks; California and

OFEEOM . ... P. ultramontanum
Shell without heavy ridges or, if present, only on the beaks .................. 25
Cardinals central or subcentral ........... ... ... .. ... . i 26
Cardinals near anterior CUSPS ... ..............ouuiininmonnmaeeannenaeeaane . 32
Shell usually shaped like a parallelogram, i.e., anterior and posterior ends sloped

at the same angle; found only in cold waters ......................... P. conventus
Anterior and posterior ends sloped at different angles, not parallel ............. 27
Shell dull ... e 28
Shell oSSy ... ...t 30
Shell with ridges on the beaks ........ ... ... ... .. ... . . i 29
Shell without ridges on the beaks ................................. P. punctiferum
Ridges U-shaped ............... ... ... i P. cruciatum
Ridges straight or slightly curved, but not U-shaped ................ P. compressum
Beaks prominent; moderately striate (less than 30 striae per mm.) ............. 31
Beaks not prominent; finely striate (more than 30 striae per mm.) and frequently
with several coarse striae at outer edge of embryonic shell .............. P. nitidum
Beaks subcentral ........... ... .. P. aequilaterale
Beaks posteriorly placed ... P. variabile
Cusp of A II shaped like a toothpick, i.e., with nearly vertical and parallel

SIS . .o P. ferrugineum
Cusp of A II with steeply inclined sides, but not toothpicklike ... ... P. casertanum
Cusp of P II central or on proximal side of center ............................. 34
Cusp of P II distal or on distal side of center ................................ 36
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34a. Surface glossy; finely striate (more than 30 striae per mm.) ................... 35
34b. Surface dull; moderately striate (less than 30 striae per mm.) ......... P. walkeri
35a. Anterior (proximal) end of posterior sulcus in right valve closed ...... P. obtusale
35b. Anterior (proximal) end of posterior sulcus in right valve not

closed ... P. subtruncatum
36a. Anterior end joining dorsal margin at an angle ..................... P. lilljeborgi
36b. Anterior end curves gently into the dorsal margin ............................ 37
37a. Cusp of P II central or on distal side of center; beaks never ridged ............ 38
37b. Cusp of P II distal; beaks usually ridged ....................... P. henslowanum
38a. Dorsal margin almost straight or only slightly curved .............. P. casertanum
38b. Dorsal margin well rounded ................ ... ... ... ... . .. ... P. obtusale

SYSTEMATIC ACCOUNT OF SPECIES
GENUs SPHAERIUM scoroLi, 1777
Type: Tellina cornea Linné, 1758

Sphaerium corneum (Linné)
(PL. 11, Fig. 2)

1758, Tellina cornea Linné.

MEASUREMENTS8. —UMMZ 200802, Rice Lake, Peterborough Co., Ontario. Length:
8.6, 6.5, 4.5, 3.1. Height: 7.1, 5.5, 3.7, 2.4. Diameter: 5.2, 3.6, 2.4, 1.3. Some European speci-
mens are much larger; one valve from Lake Etailleres, Jura, Neuchétellois: L: 13.5; H: 11.0.

DiacNostic CHARACTERs?.—Shell rather small to medium size, walls thin, considerably
inflated, resembling an elongated sphere; beaks very low and broad, about central; striae
fine, evenly spaced, smaller on the beaks and becoming very fine or fading out; periostra-
cum moderately glossy; dorsal margin of moderate length, gently curved; ventral margin
fairly long, a little more openly curved than the dorsal; anterior end rounded, joining the
dorsal margin without an angle and the ventral margin with either a much rounded angle
or more steeply rounded angle; posterior end rounded or roundly truncate, usually joining
the margins imperceptibly, but sometimes extending downward (in which case the ventral
margin is somewhat flattened), and forming a blunt angle with the ventral margin; hinge
rather long, evenly curved, of fairly even width, ie., it widens very little at the cusps;
hinge-plate rather long; in the right valve and at anterior end of the left valve in well-
inflated specimens there is a slight dip as the cusps are approached; cusp of A II rises
rather steeply on each side, cusps of P II resemble an inclined plane (but in well inflated
specimens the sides are steep); the cusps are all distal or on the distal side of center.
Some laterals appear longer either in front or behind the cusps. The cardinals are slim,
clear-cut and distinct, and near the anterior cusps; C 3 is parallel with the hinge-plate
and is a rounded curve with the posterior end enlarged and somewhat bifurcate. Some-
times the anterior end is lengthened by a straightening or slight outward curve. C 2 is

7 The species are in alphabetical order.

8 Unless otherwise stated, 13 specimens were selected to represent size range, then arranged
in a graded series. From these the first, fifth, ninth, and thirteenth were chosen to measure
and are recorded under each species. Measurements are in millimeters.

9In this section I have usually had in mind the average of the respective species.
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parallel with the hinge-plate, varying much in shape, straight to considerably curved, or
has posterior end extending more toward inner edge of hinge-plate, and/or anterior end
has an extension parallel with the hinge-plate. C 4 is straight or somewhat curved, about
the length of C 2 or a little longer, and begins outside C 2, directed at or inside cusp
of P IL.

COMPARISONs.—S. nitidum is a member of the same group as S. corneum, and looks
like a small form of that species with a shorter hinge. However, the striae of S. nitidum
go right up over the beaks, the hinge is short, C 2 is nearly straight, and it lives in colder
water. Odhner (1939: 79) stated: “The two species are different also in the soft part,
e.g. the proportion of gills and shape of nephridium, as I have shown in 1929.”

There is also considerable external resemblance between S. corneum and S. occiden-
tale. However, S. corneum is larger, the dorsal margin more curved, the height in front
of and behind the beaks more unequal, the ends less vertical, the hinge less uniformly
curved, and most of the cusps are distal or on the distal side of center. In S. occidentale
none of the cusps are distal but all are proximal, central, or on the distal side of center.
Also, S. occidentale is a swamp or pond species.

The shell walls of S. corneum are much the same as in S. rhomboideum, and the
nepionic young show a close relationship. However, S. rhomboideum is much larger, the
ventral margin less curved, and the ends show a more pronounced slope. The height of S.
rhomboideum in front and behind the beaks is more nearly equal so that the outline of
the shell is more rectangular. No difference in the hinge characters can be detected.

Some S. striatinum with faint striae have some resemblance to S. corneum, but they
are longer than most S. corneum, the shell walls are heavier and not so inflated, the
end slopes more pronounced, and the width of the hinge at the anterior cusps of the
right valve is much greater.

HaprraT.—It has not spread far enough in North America for our statements to be
of much value, but so far has been found in large rivers and lakes (including the Great
Lakes). It has been collected from fine, soft sand near the shore of Rice Lake and the Bay
of Quinte.

GEOGRAPHIC DISTRIBUTION.10—CANADA: Ontario (St. Lawrence River, Lake Ontario, Bay
of Quinte, Rice Lake, and Lake Erie). uNITED STATEs: New York (Lake Champlain)
and Ohio (Lake Erie). It appears to be an introduced species. EURASIA.

Sphaerium fabale Prime
(PL. 11, Fig. 3)

1851, Cwyclas fabalis Prime.
1865, Spaerium fabalis Prime.
1916b, Sphaerium fabale Sterki.

MEASUREMENTs.—UMMZ 200803. Salmon River, Richmond Twp., Lennox and Adding-
ton Co., Ontario. Length: 11.25, 10.0, 6.2, 4.6. Height: 9.0, 8.0, 5.0, 3.8. Diameter: 5.9,
4.9, 2.9, 16.

Diacnostic CHARACTERS.—Shell of medium size, little inflated, rather high in outline;
beaks toward anterior end, very low, narrow on top; striae faint at beaks, becoming gradu-
ally more prominent and coarser as the shell grows (before half-grown the striae are

10 The statements about geographic distribution for North America are based on speci-
mens I have personally examined, unless specifically indicated to the contrary.
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coarsc and irregular, as in many specimens of S. striatinum); periostracum dull; dorsal
margin moderately long and rather steeply rounded, a slight bend immediately in front
of the beaks; ventral margin of moderate length, rounded or somewhat flattened; anterior
end beginning immediately in front of the beaks, a gently curved slope, descending rather
low and joining the ventral margin with or without a rounded angle, and joining the
dorsal margin without an angle; posterior end a rounded slope joining the ventral margin
low and without an angle, and also joining the dorsal margin without an angle; hinge
almost full length of the shell, gently rounded with a distinct bend between the cardinals
and the anterior laterals, widening only slightly at the laterals and dipping slightly at the
proximal end of the anterior laterals; hinge-plate very long, moderately narrow, laterals
moderately short, but distinct; cusps rather blunt on top, only those of A I and A II
rising with any prominence (in the rest the laterals and cusps are an inclined plane);
cusp of A I and A II distal or on distal side of center, the other cusps are all distal;
cardinals near anterior cusps, small and not very distinct; anterior end of C 3 near outside
of hinge-plate, short and much curved, posterior end enlarged so the cardinal is diagonal to
hinge-plate; C 2 back from inner edge of hinge-plate, short, low, blunt, shaped like a
peg or an inverted letter D; C 4 longer than C 2, slim, beginning outside center of C 2,
curving slightly, or straight, and directed well inside cusp of P IL

CoMPARISONS.—S. patella of small diameter; resembles S. fabale closely in shape; the
two appear to belong to the same group. However, S. patella has very fine striae over the
whole shell, and a gloss. Most of the shell of S. fabale has rather heavy, uneven striae or
growth marks, and the periostracum is dull.

Therc are some fairly high S. striatinum of small diameter that may be confused with
§. fabale. The shape and hinge characters are much the same, but S. fabale has only
fine striac on the beaks, and never has heavily striated beaks.

Hasrrat.—Creeks and small rivers. I have found it only in coarse gravel or in gravelly
sand in cracks on a flat limestone bottom.

GEOGRAPHIG DISTRIBUTION.—CANADA: reported from only five counties in Ontario, all
within 125 miles of Toronto. UNITED STATES: New York, New Jersey, Maryland, Pennsyl-

vania, Virginia (Prime), West Virginia, Tennessee, Albama, Georgia (Prime), Ohio,
Michigan, and Illinois.

Sphaerium lacustre (Miiller)
(PL. 11, Fig, 1)

1774, Tellina lacustris Miiller. 1892, Spaerium raymondi Cooper.
1844, Cyclas ryckholti Normand. 1909c, Musculium winkleyi Sterki.
1851, Cyclas rosacea Prime. 1910c, Musculium pusillum Sterki.
1851, Cyclas jayensis Prime. 1912a, Musculium WQeclive Sterki.

1865, Sphaerium lenticula Prime.

MrAsUREMENTS.—UMMZ 199636. Hay Bay, Adolphustown Twp., Lennox and Adding-
ton Co., Ontario. Selected specimens of form jayense Prime. Length: 9.0, 7.0, 5.5. Height:
7.2, 5.7, 45. Diameter: 5.4, 4.5, 3.0. UMMZ 199599. Sunnyside, Lake Ontario, Toronto,
Ontario. Collected by Latchford. L: 14.0; H: 11.5; D: 8.2. UMMZ 196266. Lake Sammam-
ish, King Co., Washington. Form ryckholti. Collected by W. J. Eyerdam. L: 7.5; H: 7.0;
D: 5.0.

Di1AGNOSTIC CHARACTERS.—Shell small to medium size, walls thin, little to considerably
inflated, anterior end not so high as the posterior; beaks somewhat toward anterior end,
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swollen and full, varying in height, usually capped, but not always, caps vary from large
to small; striae moderately fine to fine, uneven (not as smooth as in S. partumeium);
periostracum a slightly dulled gloss; dorsal margin long, slightly to considerably curved;
ventral margin varying from considerably curved to a little flattened; anterior end round-
ed or with a rounded slope (in which case it joins the ventral margin with a slight
angle), joining dorsal margin with a small angle; posterior end almost straight, joining
the dorsal margin with a sharp or slightly rounded angle and the ventral margin with
a slightly rounded angle. The ends are seldom parallel, but slope up toward the dorsal
margin. Sometimes the posterior end has a much longer slope than the anterior, in which
case the lower part extends farther out. Hinge very long, slightly to considerably curved,
usually with a bend behind the cardinals; hinge-plate fairly long and very narrow,
sometimes almost absent and then the laterals seem to be attached to the walls and the
cardinals are partly suspended over space; laterals slim but distinct; there is a slight dip
at the proximal end of the anterior ones, and A I and A II appear to swing under the
hinge-plate at their proximal ends; the posterior laterals form a gentle inclined plane; all
cusps are distal, only those of the anterior laterals have any degree of prominence; car-
dinals weak, closer to cusps of anterior laterals; C 3 short, parallel to hinge-plate, more
or less roundly curved, posterior end enlarged and usually bifurcate; C 2 short and slim;
C 4 also short and slim, straight, roughly parallel with C 2, directed at or outside cusp
of P II. The hinge-plate is so narrow that the cardinals are delicate and vary greatly in
shape and direction.

The apparently ecological form, S. lacustre form ryckholti (Normand), has higher
beaks and a pronouncedly curved hinge, the dorsal margin proportionately much shorter,
the ventral margin long and greatly curved; the ends have a more rounded slope, and
C 2 and C 4 are directed outside both the posterior and anterior cusps. In some western
specimens of ryckholti the beaks attain a proportionately enormous size.

The ecological form S. lacustre form jayense Prime has a more nearly straight dorsal
margin with ends more truncate and the ventral margin is but little curved. This form is
roughly rectangular except that the dorsal margin is shorter than the ventral, giving a
slope to the ends.

CompArIsONs.—Some shells of S. lacustre have something of the shape of S. partumeium,
i.e., a rather straight dorsal margin at right angles to the posterior end. However, the
anterior end of S. lacustre is less rounded and joins the ventral margin lower down, the
ventral margin is less curved, the striae are coarser and less even, and the shell has less
gloss. In §. partumeium the striae are fine and the surface smooth, and both the anterior
end and the ventral margin are more rounded.

Some §. lacustre have a fairly straight dorsal margin with the posterior end placed
at right angles to it as in S. securis. But in S. securis the striae are more uniform and
heavier, and the anterior end of the ventral margin swings much higher, making the
shell much less high at the anterior than at the posterior end. When §. securis and S.
lacustre live in the same habitat the periostracum of S. securis has less or no gloss.

HaABITAT.—Most plentiful in small lakes and ponds, but also found in large lakes,
rivers, and creeks. It appears to have preference for a muddy bottom. I have collected the
§. lacustre form ryckholti from ponds and bog-ponds, and S. lacustre form jayense from
the mud of Rice Lake, Peterborough Co., Ontario, and in Hay Bay, Lennox and Adding-
ton Co., Ontario. In the latter place most specimens were obtained from black ooze a
quarter to a half mile from shore, at a depth of 6-8 meters.

GEOGRAPHIC DISTRIBUTION.—CANADA: Cape Breton Island, Quebec, Ontario, Manitoba,
Saskatchewan, British Columbia, and Northwest Territories (Great Slave Lake). uNITED
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sraTEs: Maine, New Hampshire, Massachusetts, Rhode Island, New York, New Jersey,
Pennsylvania, Delaware, Virginia, Tennessee, Alabama, Georgia, Florida, Ohio, Michigan,
Indiana, Wisconsin (Baker 1928a: 359), Illinois, Minnesota, N. Dakota, S. Dakota, Ne-
braska, Iowa, Louisiana, Montana, Wyoming, Washington, Oregon, Idaho, Colorado,
California. FAR EAST AND PACIFIC AREA: Japan, Hawaii. EUROPE.

S. lacustre form ryckholti has been found as a fossil in Early and Middle Pliocene
deposits (Dixon, Cudahy, and Berends faunas) of Kansas and Oklahoma, U.S.A.

Sphaerium nitidum Clessin
(P1. 1, Fig. 6)

1876, Sphaerium nitidum Clessin, in Westerlund. 1901, Sphaerium walkeri Sterki.
1886, Sphaerium uintaense Call. 19165, Sphaerium tenue walkeri Sterki.
(The reasons for dropping the name tenue Prime are given by Herrington, 1958)

MEASUREMENTS.—UMMZ 200407. False Pass, Unimak Id., Aleutian Islands, Alaska.
Collected by W. J. Eyerdam. Length: 6.1, 5.5, 3.5, 2.4. Height: 5.1, 4.5, 3.0, 2.0. Diameter:
3.8, 3.2, 1.8, 08.

Diacnostic CHARAcTERS.—Shell small, considerably inflated, walls very thin, somewhat
spherical in outline; beaks about central, low; striae moderately fine, uniformly spaced and
maintaining their size right up over the beaks; periostracum a dull gloss; dorsal margin
rounded, rather short; ventral margin much longer than dorsal and not so steeply rounded;
anterior end round, joining ventral margin with a slight angle only slightly below median
line and joining dorsal margin at anterior cusps with or without a slight angle; posterior
end rounded, but descending low where it joins ventral margin far down in a distinct
angle; joins dorsal margin with or without a slight angle; hinge short, narrow, and only
slightly widening at cusps; cusps all distal, moderately sharp on top; cardinals near
anterior cusps; hinge-plate very narrow with all the cardinals slim and rather faint; C 3
parallel with hinge-plate, almost straight and only slightly enlarged at posterior end;
G 2 straight, parallel with hinge-plate and close to its inner edge; C 4 beginning outside
C 2, but not quite parallel to it, slightly curved and directed slightly inside cusps of P II.
§. nitidum has roughly the appearance of a small, well-inflated S. corneum.

ComprARISONS.—See S. corneum.

HasrraT.—Requires cold water, hence found only in deep water, at considerable alti-
tudes, or quite far north.

GEeOGRAPHIC DISTRIBUTION.—CANADA: Newfoundland, Quebec, Ontario (Lakes On-
tario, Superior, and Nipigon), Saskatchewan (northern lakes), Alberta (Amethyst Lake),
British Columbia, and Northwest Territories (to Great Bear Lake). UNITED STATES:
Maine (Androscoggin River), New York (Lake Champlain and Cayuga Lake), Michigan
(Lake Michigan), Washington, Idaho, Utah, and Alaska (Aleutian Islands). EURASIA.

Sphaerium occidentale Prime
(PL. 1, Fig. 4)

1853, Cyclas ovalis Prime (Preoc.)
1860a, Sphaerium occidgntale Prime.
1865, Sphaerium occidentale Prime.
MEASUREMENTS.—UMMZ 200804. Creek one-half mile SE Thomasburg, Hastings Co.,
Ontario. Length: 7.0, 5.9, 4.5, 2.3. Height: 6.0, 4.9, 3.8, 1.8. Diameter: 4.1, 3.2, 2.2, 1.0.
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DiacNostic CHARACTERS.—Shell small, rounded, a little longer than high, moderately
inflated, “rest periods” prominent, walls of shell thin, about as high in front of beaks
as behind; beaks moderately narrow and not very high, about central; striae fairly fine,
becoming finer as beaks are approached; periostracum dull or having a dull gloss; dorsal
margin moderately long, very gently curved, usually joining ends with the slightest angles;
ventral margin long, gently curved, joining ends without an angle; anterior end a broad
curve, posterior end sometimes a little more flatly curved than the anterior; hinge very
long (almost full length of shell); hinge-plate long, slim (slightly heavier in ditch and
pond forms), very gently, evenly curved and of uniform width; laterals fairly slim, those
of the left valve and the inner ones of the right valve moderately long; cusps of left
valve and inner cusps of right valve sharp or only slightly blunted on top; cusp of A I cen-
tral or on proximal side of center, of P I and P II central or on proximal or distal side
of center, of A II proximal to central; A III and P III are very short with cusps at distal
end; cardinals near anterior cusps, slim but distinct; G 3 moderately long, somewhat
curved or straight, at outside of hinge-plate, somewhat enlarged at posterior end; C 2
straight (top sometimes curved slightly by bending outward), in heavier specimens curved
or bent at its posterior end, parallel with the hinge-plate, or posterior end slightly
farther from its inner edge; C 4 less distinct, straight or with the slightest curve, beginning
at the outside of the posterior end of C 2 and angling gently across hinge-plate (C 2
and C 4 not parallel to each other). The proximal end of all laterals remain on top
of the hinge-plate. In many specimens A II extends along the hinge-plate in front
and behind the cusp, making the lateral appear very long. There is a ridge on the inside
of the shell about midway between the ends, and reaching from near the beaks to the
ventral edge of the shell. This ridge has not been found in any other species. It was
also a distinctive feature in specimens of the Sangamon Interglaciation. The dorsal margin
of the nepionic young is almost straight, and the ends are well rounded.

Comprarisons.—There is some resemblance between Sphaerium occidentale and S.
partumeium. They are both fragile and are sometimes found together. Both have a round-
ed anterior end and rounded ventral margin. However, S. occidentale has a rounded;, not
truncated, posterior end; the height of the shell is pretty much the same in front of
the beaks as behind; the hinge-plate is of even width, evenly curved, and lacks the bend
behind the cardinals; the dorsal margin is curved about as much as the ventral; the
shell is almost free from angles; the laterals are different, with the cusps about central.

Occassionally a swamp form of Pisidium casertanum is mistaken for very young of
Sphaerium occidentale, but the beaks of the pisidia are more posterior (seec also S.
corneum) .

Hasirat.—Stillwaters of swamps, ditches, and ponds; among grass and leaves. This
species has a preference for, or requires, a habitat that dries up for part of the year.

GFEOGRAPHIG DISTRIBUTION.—CANADA: New Brunswick, Quebec, Ontario (north to
Thunder Bay District, Lake Superior). UNITED sTATEs: Vermont, Massachusetts, Connecti-
cut, New York, New Jersey, Pennsylvania, Delaware, Virginia, S. Carolina, Tennessee,
Alabama, Georgia, Ohio, Michigan, Indiana, Wisconsin, Illinois, Montana, Wyoming,
Washington, Oregon, Idaho, Utah, and Colorado.

Fossil specimens of S. occidentale have been identified in Late Pleistocenc deposits
of Sangamon age (Jinglebob fauna) in Meade Co., Kansas, U.S.A.
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Sphaerium partumeium (Say)
(P1. 1, Fig. 5)

1822, Cyclas partumeia Say. 1902b, Calyculina hodgsoni Sterki.
1841, Cyclas elevata Haldeman. 1902b, Calyculina ferrissi Sterki.
1848, Cyclas truncata Linsley, in Gould. 1913, Musculium orbiculare Sterki.
1865, Sphaerium contractum Prime.

MEASUREMENTS.—UMMZ 200807. Creek northwest of Newburgh, Camden Twp.,
Lennox and Addington Co., Ontario. Length: 7.0, 5.5, 3.8, 2.6. Height: 6.1, 4.6, 3.3, 2.2.
Diameter: 3.5, 3.0, 1.9, 1.4, Specimens from the United States attain a much greater size
than any found in Canada. One specimen from Massachusetts, in Prime’s collection at
the Museum of Comparative Zoology, Cambridge, Massachusetts (MCZ 19480) , measured:
L: 12.5; H: 10.5; D: 8.0. In the deep south there is a tendency for the walls to be thicker,
the shell larger, and the dorsal margin more curved. UMMZ 199649, Parson’s Slough,
Trinity River, Kaufman Co., Texas, measured: L: 13.5; H: 11.5; D: 9.0

Diacnostic CHARACTERS.—Shell rather small to medium size, somewhat short in
outline, walls thin; beaks about central or slightly anterior, low and but little swollen;
striae fine and evenly spaced; periostracum glossy and smooth; dorsal margin almost
straight and about as long as ventral margin; ventral margin well curved; anterior end
usually well rounded, but sometimes slightly truncate, joining the dorsal margin with an
angle and the ventral margin without an angle (except when slightly truncate; then it
has a very slight angle); posterior end truncate, slightly rounded, vertical (i.e., at right
angles to the dorsal margin, but at times the end is less steep and the lower part extends
out somewhat), joining the dorsal margin with a sharp angle and the ventral margin with
a less sharp one; hinge slightly rounded, long, same length as dorsal margin; hinge-plate
rather long and very narrow (sometimes causing laterals to appear to be clinging to
walls of shell), having a very slight bend behind cardinals; laterals of moderate length
(those of left valve and the inner ones of right valve are slim but very distinct; the proxi-
mal ends of anterior ones dip slightly; none appear to swing under hinge-plate at proximal
end); the very low posterior cusps are at distal end of laterals, which form a gentle in-
clined plane; anterior cusps rise more distinctly from the dip, and are distal, but some-
times on distal side of center; cardinals much closer to anterior cusps, weak; C 3 short,
slightly curved, enlarged a little at posterior end, parallel to hinge-plate which is so
narrow that this cardinal usually partly overhangs the valve cavity; C 2 short, sometimes
little more than a peg, usually with a slight curve at posterior end (sometimes this cardinal
is located on proximal end of A II); C 4 very slim, about as long as or a little longer
than C 2, directed toward cusp of P II or a little inside.

In the large, heavy specimens from the southern states the shell is heavier than in
either those from the northern states or from Canada; the dorsal margin and posterior
end of these are more curved and since the hinge is heavier the laterals extend beyond the
cusps. This makes the cusps appear less distal and A I and A II show some tendency to
swing under the hinge-plate at their proximal end. Most specimens found in Canada are
very fragile, some transparent.

CoMPARISONs.—S. partumeium and S. securis are much the same in size and in position
and shape of beaks; in both, the dorsal margins and posterior ends are at right angles.
When the periostracum is gone some specimens are hard to place because the anterior
end of the ventral margin in S. partumeium also tends to swing upwards. However, the
striae of S. securis are heavier, and the anterior end of the ventral margin swings higher.

Some short S. transversum may be confused with S. partumeium, but the coarser
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striae, longer shell, and less curved ventral margin of S. transversum should serve to
distinguish these two species. See also sections under S. lacustre and S. occidentale.

HagiTAT.—Ponds, swamps, small lakes, and slow-moving streams. It has a preference
for a muddy bottom, and is fairly common.

GEOGRAPHIC DISTRIBUTION.—CANADA: New Brunswick, Quebec, Ontario (southern part
only), Saskatchewan. UNITED sTATEs: Maine, Vermont, Massachusetts, Rhode Island, Con-
necticut, New York, New Jersey, Pennsylvania, Delaware, District of Columbia, Virginia,
N. Carolina, S. Carolina, Tennessee, Mississippi, Alabama, Georgia, Florida, Ohio, Michi-
gan, Indiana, Wisconsin (Baker,,19284:354) , Illinois, Minnesota, Nebraska, Iowa, Missouri,
Kansas, Oklahoma, Louisiana, Texas, Montana, California, and Nevada.

Early Pleistocene fossils of Late Nebraskan age have been found in the Sand Draw
and Dixon faunas and in Late Pleistocene strata (Jinglebob fauna) in Kansas, U.S.A.

Sphaerium patella (Gould)
(PL. 11, Fig. 4)

1850, Cyclas patella Gould.
1878, Sphaerium primeanum Clessin.

For information about Sphaerium nobile Gould (1855), as used by Sterki, see Herring-
ton (19500).

MEASUREMENTS.—UMMZ 200805, 200806. Selected specimens from Washington State—
two stations. Length: 14.5, 12.5, 8.2, 5.5. Height: 10.7, 9.0, 6.5, 4.6. Diameter: 8.0, 6.3, 4.0,
2.0.

DiacNosTic CHARACTERS.—Shell fairly large, moderately to considerably inflated, rather
long in outline, walls of medium thickness; beaks slightly anterior, low, enlarged in well-
inflated specimens, narrow; striae very fine on and near beaks, becoming somewhat coarser
and uneven as growth continues; periostracum somewhat glossy; dorsal margin fairly
long, considerably rounded, passing into ends without an angle; ventral margin long and
more openly rounded; anterior and posterior ends slope to join ventral margin with a
well-rounded angle. The two ends are much the same with the posterior end usually
beginning a little higher and somewhat steeper. The hinge is rather long, considerably
curved, with a small bend between the cardinals and the anterior laterals caused by the
hinge-plate narrowing here and the hinge widening somewhat at the anterior laterals;
hinge-plate long, of moderate width, usually with a very slight widening at cardinals
and a dip at proximal end of anterior laterals; laterals distinct, short or moderately short,
all remaining on top of hinge-plate; cusps of A I, A III, and P III distal, of P I and A TI
central or on proximal or distal side of center, of P II distal or distal side of center;
cardinals near anterior cusps; C 3 at anterior end near outside of hinge-plate, short, and
much curved; posterior end considerably enlarged, the whole diagonal to hinge-plate;
C 2 back from inner edge of hinge-plate, short, curved; C 4 slightly longer than C 2,
beginning outside posterior end of C 2, straight or very slightly curved and directed well
inside cusp of P II.

COMPARISONS.—See S. fabale.

HasiTaT.—Sloughs, lakes, creeks, and rivers.

GEOGRAPHIC DISTRIBUTION.—UNITED STATFS: Washington, Oregon, Idaho, and Cali-
fornia (Modoc Co.).




SPHAERIIDAE OF NORTH AMERICA 25

Sphaerium rhomboideum (Say)
(PL. 1, Fig. 3)

1822, Cyclas rhomboidea Say.

MEASUREMENTS.—UMMZ 200808. Marsh Creek, Adolphustown Twp., Lennox and
Addington Co., Ontario. Length: 13.1, 8.3, 6.5, 3.6. Height: 10.5, 6.7, 5.6, 3.1. Diameter:
8.5, 5.2, 3.1, 1.6.

DiacNosTic CHARACTERs.—Shell moderately large, much inflated, walls thin; beaks
central, low and broad, but begin rather narrow; striae fine and regular (very fine on
beaks) ; periostracum glossy; dorsal margin gently curved and moderately long; ventral
margin almost straight and very long; anterior end somewhat pointed and rounded join-
ing dorsal and ventral margins without an angle; posterior end somewhat truncate, join-
ing dorsal margin with a slight angle, and ventral margin with a greater angle. These
angles vary in different specimens. The ends tend to taper outward as they descend, and
the greatest length of the shell is rather low. Hinge long, gently but not evenly curved,
bending between the cardinals and the anterior laterals; hinge-plate long, of even width,
with considerable dip where the anterior laterals begin and a somewhat lesser dip where
the posterior laterals begin; laterals clear-cut, of moderate length but. thin; cusps rather
steep and mostly sharp on top, those of the left valve high; cusp of A I and A II on
distal side of center or rather distal, of P I, P II, A III, and P III distal or somewhat so;
cardinals near anterior cusps; C 3 slim, weak, and varies greatly (sometimes a gentle
curve; more rarely the anterior end curves outward slightly and then the cardinal
assumes the shape of a slim S), with a slight thickening at posterior end, which is some-
times bifurcate; C 2 slim, curved (when anterior end curves outward the cardinal becomes
slightly S-shaped; sometimes the posterior end is more steeply hooked); C 4 is longer
than C 2 and extends outside of it for about two-thirds of the latter’s length and then
curves slightly toward the inside of the shell. Most specimens of this species have definite
bands of color, the latest growth being lighter than the older part of the shell. The
nepionic young are somewhat square in outline with the anterior end not so vertical as

the posterior.
COMPARISONS.—See §. corneum.

Hapirar.—Eddies in creeks and rivers; ponds; sheltered places in small lakes. Has a
preference for muddy bottom with weeds and algae. The specimens used above for mea-
surements were collected from such a habitat in a limestone region. They were distributed
through the algae from top to bottom in water from 12 to 18 inches deep.

GEOGRAPHIC DISTRIBUTION.—CANADA: Ontario (as far north as James Bay). UNITED
STATES: Maine, Vermont, Massachusetts, Rhode Island, Connecticut, New York, Pennsyl-
venia, Ohio, Michigan, Minnesota, Iowa, Montana, Idaho. Sterki (1916b: 438) gives, in
addition, “Wisconsin . . . Manitoba, Alaska, British Columbia (?), Nevada (?).” The Alas-
kan record is probably based on a confusion by someone with §. nitidum, which is plentiful
in Alaska and is a smaller member of the same group.
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Sphaerium securis Prime
(P1. 1, Fig. 2)

1851, Cyclas securis Prime, 1909¢, Musculium parvum Sterki.
1853a, Cyclas sphaerica Anthony, in Prime. 1916b, Musculium australe Sterki.
1865, Sphaerium securis Prime.

MEASUREMENTS.—UMMZ 199715. Moira River, E of Chapman’s Corners, Hungerford
Twp., Hastings Co., Ontario. Length: 6.3, 5.0, 2.8, 2.1. Height: 5.2, 4.4, 2.2, 1.7. Diameter:
3.9,28,1.6, 1.1.

Diacnostic CHARACTERS.—Shell small, considerably inflated, much higher at posterior
than at anterior end; walls fairly light; beaks subcentral, of moderate height and some-
what swollen (they do not readily blend into the shell, but frequently form a faint ridge
extending across the shell toward the lower part of the posterior end; a slighter ridge is
also sometimes discernible at the anterior end); striae fairly coarse to moderately fine,
distinct and evenly spaced; periostracum dull, sometimes glossy. Those with coarser striac
have a duller gloss and frequently live in a habitat that produces an accretion of foreign
matter, often rusty brown, on most of the shells. In some waters this accretion is not
on all of the shells; in other places (e.g., the Bay of Quinte at Carrying Place, Ontario,
where the shells have a high gloss and very fine, distinct striae) it can scarcely be detected.
Specimens that show considerable gloss and are free from the coating of foreign matter
appear to be on the margin of the customary habitat of this species. The dorsal margin
is almost straight to slightly curved, fairly long; ventral margin a little longer than dorsal,
well curved, and swinging high at anterior end, resulting in a greater disparity between
the height of the anterior and posterior ends, in this species, than in any other Sphaerium;
anterior end well rounded, sometimes with a slight slope, and joining the ventral margin
without an angle, but frequently having an angle where it joins the dorsal margin;
posterior end truncate, at right angles to dorsal margin, but sometimes extending out
a little (then not quite vertical), joining dorsal margin with a fairly distinct, rounded
angle, and ventral margin with a less distinct angle; hinge almost full length of shell,
gently but not evenly curved, a slight bend behind the cardinals; hinge-plate very narrow,
but widening a bit as laterals are approached, with a slight dip at the proximal end
of interior laterals; laterals of medium length or fairly long, all in an inclined plane,
anterior ones a little steeper; cusps but little elevated above laterals and all distal;
cardinals subcentral to near anterior cusps, indistinct; C 3 rather short, about straight,
posterior end slightly enlarged (enlarged part overhangs interior of shell); C 2 short,
straight, and directed at or inside cusp of P II; C 4 short, straight, about parallel with
C 2 or directed a little more outward.

The form sphaericum Anthony is usually heavily coated with a rust-colored accretion,
inflated, and the dorsal margin is considerably curved.

COMPARISONs.—See §. partumeium.

HagpiraT.—Ponds, lakes, and rivers. Frequently found in fine sand.

GEOGRAPHIC DISTRIBUTION.—CANADA: Newfoundland, Nova Scotia, New Brunswick,
Quebec, Ontario (southern part only, north and east of Toronto), British Columbia.
UNITED STATES: Maine, Massachusetts, Rhode Island, Connecticut, New York, New Jersey,
Pennsylvania, Maryland, Virginia, N. Carolina, S. Carolina (Sterki), Tennessee, Mississippi,
Alabama, Florida, Ohio, Michigan, Indiana, Wisconsin, Illinois, Minnesota, Nebraska,
Towa, Arkansas, Louisiana, Texas, Montana, and Washington.
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Sphaerium striatinum (Lamarck)
(PL. 11, Fig. 5)

1818, Cyclas striatina Lamarck. 1863, Sphaerium tumidum Baird.
1829, Cyclas-triangularis Say. 1863, Sphaerium spokani Baird.
1834, Cyclas staminea Conrad. 1898, Sphaerium lilycashense F. C. Baker.
1841, Cyclas dentata Haldeman. 1903, Sphaerium jalapense Pilsbry.
1851, Cyclas flava Prime. 1906, Sphaerium hendersoni Sterki.
1851, Cyclas emarginata Prime. 1909a, Sphaerium pilsbryanum Sterki.
1851, Cyclas acuminata Primec. 1913, Sphaerium acuminatum Sterki.
1851, Cyclas solidula Prime. 1913, Sphaerium ohioense Sterki.
1851, Cyclas modesta Prime. 1916b, Sphaerium torsum Sterki.
1851, Cyclas aurea Prime. 1922b, Sphaerium declive Sterki.
1861, Sphaerium vermontanum Prime. 1927, Sphaeriumn notatum Sterki.

MEASUREMENTS.—UMMZ 206760. Bridge over Ousec River on highway from Hastings
to Keene, Aphodel Twp., Peterborough Co., Ontario. Length: 12.5, 10.1, 7.2, 3.9. Height:
9.6, 8.0, 5.5, 3.1. Diameter: 7.3, 6.0, 4.0, 2.5. Some creek specimens are larger: UMMZ
200809. Bethany Creek, Bethany, Peterborough Co., Ontario. L: 15.5; H: 12.5. The lake
form is relatively higher: UMMZ 206761. Lake Ontario, 1 mi. W of Outlet, Athol Twp.,
Prince Edward Co., Ontario. Shore debris L: 10.0; H: 8.5.

DiagNostic CHARACTERs.—Shell medium to large, moderately inflated, shell wall
moderately thin to fairly thick; beaks somewhat toward anterior end, low to prominent;
striae irregular; some specimens heavily striated over whole shell, some have heavy striae
on beaks, but they almost fade out toward outer part of shell; in some, striae are faint
on beaks, but become heavier farther out; in other sets, striae can hardly be seen; perios-
tracum dull (the lake form sometimes attains some gloss); dorsal margin of medium
length, roundly and fairly evenly curved; ventral margin long and more openly curved;
anterior end roundly curved, joining dorsal margin without an angle and ventral margin
with or without a rounded angle; posterior end usually a slope joining margins with or
without an angle; hinge fairly long, considerably and unevenly curved, with a slight
dip at proximal end of anterior laterals, the inner anterior laterals projecting considerably
into interior of shell; hinge-plate fairly long, narrow, a little wider at posterior end;
laterals rather short, proximal ends of A I and P I frequently appear to dip under
hinge-plate; anterior laterals short, posterior ones moderate in length; cusps of right
valve low and blunt on top, central or on distal side of center or even distal; cusps
of left valve rather high and blunt, of A II central or on proximal or distal side of
center; cardinals near anterior cusps, short but distinct; C 3 almost parallel with hinge-
plate, more or less curved, somewhat enlarged at posterior end (this end is nearer the
inside of the hinge-plate); G 2 short, near inner edge of hinge-plate, a curve or bend
with posterior end nearer inner edge of hinge-plate (when the top bends outward
it takes on the appearance of a peg); C 4 slim, longer than C 2, begins outside center
of C 2, straight or slightly curved, directed at cusp of P II or inside.

There is a great lack of uniformity in size and outline of the shell; river specimens,
which appear to be the typical form, are rather long in outline; lake specimens are often
relatively higher. However, the young of all forms are much the same in outline. In
the younger specimens the shell is more rectangular in outline, with the dorsal and ventral
margins somewhat flattened, and the ends take on more slope and join the dorsal margin
with angles.
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CoMPARISONS.—Some large, long S. striatinum, particularly those of the central United
States, reaching into Kansas, resemble S. sulcatum in outward appearance, but the usual
S. sulcatum differs in that, although the striae on the beaks are coarse as in S. striatinum,
over the rest of the shell the striae are less coarse and are uniform in size and spacing.
In S. striatinum there is no uniformity in the striae. The ends of §. sulcatum are steeper,
and the hinge is more nearly straight; the nepionic young are longer, more nearly rec-
tangular and the margins less curved.

There is a large, long form of S. striatinum in the central states that has considerable
resemblance to S. transversum. But in S. transversum the difference in height in front
of and behind the beaks is much greater, the shell walls are thinner, the dorsal margin
less curved, and there is a distinct jog in the hinge-plate behind the cardinals. Sec also
§. fabale.

HasITAT.—Creeks, rivers, large and small lakes. I have never found it in ponds, swamps
or anywhere in stagnant water, but in sand or sandy gravel in creeks and rivers (even in
sandy gravel in cracks in flat rocks), in sandy mud, but not in fine, soft mud. I have
collected it in fine sand in two or three inches of water in small lakes, and Kenneth G.
Wood collected many specimens in Lake Erie down to a depth of 13.5 meters. This specics
is our most common Sphaerium.

GEOGRAPHIC DISTRIBUTION.—CANADA: New Brunswick, Quebec, Ontario (north to
Moosonee, James Bay), Manitoba, Saskatchewan, Alberta, British Columbia, and North-
west Territories (Great Slave Lake). UNITED STATES: Maine, Vermont, Massachusetts, Rhode
Island, New York, New Jersey, Pennsylvania, Delaware, Maryland, District of Columbia,
Virginia, N. Carolina, Kentucky, Tennessee, Mississippi, Alabama, Georgia, Florida, Ohio,
Michigan, Indiana, Wisconsin, Illinois, Minnesota, N. Dakota, S. Dakota, Nebraska, Iowa,
Missouri, Kansas, Arkansas, Louisiana, Texas, Montana, Wyoming, Washington, Oregon,
Idaho, California, Nevada, Utah, Colorado, Arizona, and New Mexico. MEx1co: Vera Cruz.
CENTRAL AMERICA: Panama.

The oldest fossils of S. striatinum have been reported from the Middle Pleistocenc
(Saw Rock Canyon fauna) Seward Co., Kansas, US.A. Various records exist for later
periods.

Sphaerium sulcatum (Lamarck)
(PL. 1, Fig. 1)

1816, Cyclas similis Say (F. C. Baker, not Say, cf. Herrington, 1950b; 117).
1818, Cyclas sulcata Lamarck.

1901, Sphaerium crassum Sterki.

1910a, Sphaerium lineatum Sterki.

1930, Sphaerium fallax Sterki.

MEASUREMENTS.—UMMZ 200810. Scott Graham Creek, Carleton Co., Ontario. Length:
20.0, 14.5, 10.0, 7.2. Height: 145, 10.8, 7.6, 5.5. Diameter: 11.0, 7.6, 5.5, 3.1.

DiagNosTic CHARACTERs.—Shell large, heavy, long in outline; beaks low, subcentral;
striae heavy, more widely spaced around beaks than farther out, and of fairly uniform
height; periostracum a dull gloss; dorsal margin long, slightly rounded; ventral margin
long, a little more openly rounded; anterior end slightly rounded, steep but not vertical
slope, joins dorsal margin with or without an angle and ventral margin low with a much-
rounded angle: anterior and posterior ends similar; hinge long, very openly curved,
narrowing somewhat and with a slight dip between cardinals and anterior cusps; hinge-
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plate rather long, moderately narrow; laterals short to medium in length; sometimes A I,
and less frequently P I, dip below hinge-plate at their proximal ends; cusp of A 1
distal, moderately high but blunt on top, of P I somewhat distal or on distal side of
center, low, an inclined plane, of A II central or on proximal or distal side of center,
high, blunt on top; cusp of P II distal or on distal side of center, fairly prominent but
blunt; cardinals nearer anterior cusps; C 3 parallel with hinge-plate, sometimes the anterior
end long and extending along hinge-plate, sometimes (when shorter) curving slightly out-
ward, a rounded curve followed by a slightly enlarged posterior end; C 2 parallel with
hinge-plate and fairly close to its inner edge; C 4 weak, beginning outside C 2 and
curving well toward interior of shell. In specimens with a heavy hinge-plate C 2 is farther
back from the inner edge of the hinge-plate and more curved.
ComrArisons.—See S. striatinum.

HaBiTAT.—Small lakes, also eddies in rivers and creeks. It has a preference for soft
sand with vegetation; never found in swamps or ponds.

GEOGRAPHIC DISTRIBUTION.—CANADA: Quebec, Ontario (north to James Bay), Manitoba,
Saskatchewan, and Alberta. UNITED STATEs: Maine, Massachusetts, New York, New Jersey,
Pennsylvania, Virginia, Ohio, Michigan, Indiana, Illinois, Minnesota, S. Dakota, Iowa,
Montana, Wyoming, and Washington? (one old valve). Apparently it does not now extend
south of the area covered by the glaciers.

Known as a fossil in the Sand Draw local fauna of Nebraskan age (Pleistocene),
Kansas, U.S.A.

Sphaerium transversum (Say)
(P1. 1, Fig. 6)

1829, Cyclas transversa Say.
1856, Sphaerium pallidium Gray.
1860b, Sphaerium subtransversum Prime.

MEASUREMENTS.—UMMZ 200811. Rideau Canal, Hartwell Locks, Carleton Co., Ontario.
Length: 12.5, 9.9, 8.0, 8.9. Height: 89, 7.6, 5.9, 3.0. Diameter: 6.0, 5.1, 3.8, 1.8. Specimens
from some localities are much smaller. Specimens from Lake Ontario are larger; e.g., Sun-
nyside, Toronto, Ontario. L: 14.3, H: 10.5; D: 6.9.

DiacNosTic CHARACTERs.—Shell quite large (but in some marginal localities rather
small); long in outline; posterior end higher than anterior, walls thin; beaks nearer anter-
ior end, the percentage with caps very small and then only weakly marked off; striae
moderately fine, somewhat irregular; periostracum dull to slightly glossy; dorsal margin
rather long, little curved, a jog at the beaks; ventral margin very gently curved, consid-
erably longer than the dorsal; anterior end a steep slope with curvature of varying
degrees or rounded, frequently joining dorsal margin with an angle, ventral margin
without an angle; posterior end begins quite high, sloping outward with a somewhat
rounded slope descending fairly low (adding to length of ventral margin) and joining
margins with a rounded angle, or both margins without an angle; hinge long, slightly
and irregularly curved; hinge-plate long, narrow, and forming a distinct jog behind
cardinals; laterals distinct; laterals of right valve rather short, anterior one of left valve
short; posterior lateral somewhat longer, a long inclined plane (there is a slight dip
at the proximal end of the anterior laterals which gives them a shorter appearance and
gives prominence to the cusps, all of which are blunt on top); cusps of P I, P II, and
P III at distal end, of A III and A II usually distal, sometimes on distal side of center,
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of A I distal, on distal side of center, or central; cardinals near anterior cusps, weak; C 3
moderately short, parallel with hinge-plate, straight or slightly curved and only slightly
enlarged at posterior end; C 2 short, straight or, rarely, curved outward at the ends; C 4
weak, short, very close to shell margin, straight or slightly curved, almost parallel with
C 2, but space between them wider at anterior end, directed at or slightly inside or out-
side cusp of P II.

CoMPARISONs.—See §. partumeium and S. striatinum.

Hasirat.—Large lakes, rivers, and sloughs. Sterki (1909b) adds: “[S. transversum]
is also found in rivers with strong current, with stony and rocky bottom.” I have collected
very few specimens of this species; it is rather scarce.

GEOGRAPHIC DISTRIBUTION.—CANADA: Quebec, Ontario, Manitoba, Saskatchewan, Alberta,
and Northwest Territories (a small form in Tathlina Lake). UNITED STATEs: New York,
New Jersey, Pennsylvania, W. Virginia, North Carolina, Kentucky, Tennessee, Mississippi,
Alabama, Georgia, Florida, Ohio, Michigan, Indiana, Wisconsin, Illinois, Minnesota, North
Dakota, Nebraska, Iowa, Missouri, Oklahoma, Arkansas, Kansas, Louisiana, Texas, Mon-
tana, and Colorado. MEXICO. EUROPE. About 1850 this species was introduced into England
and became known as S. pallidium Gray (1856). It was first collected in England in 1856
in a canal. It was afterward recovered from other localities. I have only one set from
Exmouth and another from Lancashire.

8. transversum is known as a fossil from the Sand Draw and Dixon faunas (Early
Pleistocene, Late Nebraskan age) and from the Late Pleistocene (Butler Spring fauna),
Kansas, U.S.A.

GENUS PISIDIUM PFEIFFER, 1821
Type: Tellina amnica Miller, 1774

Pisidium adams: Prime
(P1. 111, Fig. 5; P1. VII, Fig. 5)

1851, Pisidium adamsi Prime. 1912¢, Pisidium sphaericum Sterki.
1865, Pisidium adamsi Prime. 1916b, Pisidium adamsi affine Sterki.
1901¢, Pisidium affine Sterki. 1922b, Pisidium deflexum Sterki.

1901¢, Pisidium sargenti Sterki.

MEeasureMENTs.—Cotype from Maine, Prime’s collection. Museum of Comparative
Zoology, Cambridge, Massachusetts. MCZ 19782. Length, 7.2; Height, 6.3; Diameter, 4.7.
UMMZ 198889. A dried up lake, 4 miles NW Keene, Otonabee Twp., Peterborough Co.,

Ontario, Canada. Length: 7.3, 5.6, 3.7, 1.6. Height: 6.3, 4.5, 3.2, 1.2. Diameter: 4.5, 3.1.
2.0, 0.7.

DiacNosTic CHARACTERS.—Shell very large and considerably inflated; beaks broad and
full, many specimens with a flattening best seen in juvenile and nepionic shells; striae
rather heavy and uniformly spaced; periostracum very dull; dorsal margin long and
gently curved; anterior end rather steep, the slope slightly curved; posterior end truncate
and vertical; ventral margin long and gently curved. Hinge long, openly curved and
heavy; laterals heavy with heavy cusps, broad on top. Cusp of A I on the distal side
of center; cusps of P I distal, of A II proximal, of P II on distal side of center; cardinals
central or on anterior side of center; C 3 long, considerably curved, its posterior end a
little enlarged; C 4 as long as, or longer than C 2, slightly curved and usually not directed
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toward interior of shell, but toward cusp of P II or just inside of it; C 2 varies in.length,
greatly curved or bent.

In the specimens described as P. sargenti and P. sphaericum the dorsal margin and
hinge are considerably shorter. I do not recognize these as nomenclatorial entities.

The terms P. sphaericum and P. deflexum apply to extreme forms of P. adamsi.
Both show signs of deformity, but intergrade with P. adamsi. The habitat of each is on
the border of that of the average P. adamsi.

CompARIsSONs.—Some large P. casertanum may easily be confused with P. adamsi
as there is some resemblance in outward appearance, and the location of the cusps on the
laterals is much the same. However, P. adamsi is very large with rather coarse striae,
dull periostracum, long dorsal margin (except in the above mentioned P. sargenti and P.
sphaericum), distinctly sloped anterior end, heavy laterals with blunt cusps, subcentral
cardinals, and C 4 is directed toward cusp of P II or just inside instead of curving
downward.

HaspITAT.—Small lakes, ponds, rivers, and (rarely) creeks. It has a preference for muck
and decaying vegetable matter.

GEOGRAPHIC DISTRIBUTION.—CANADA: New Brunswick, Quebec, Ontario, and Saskatche-
wan. UNITED STATEs: Maine, New Hampshire, Massachusetts, New York, New Jersey,
Pennslyvania, Delaware, Virginia (Sterki), Tennessee, Alabama, Georgia, Florida, Ohio,
Michigan, Indiana, Wisconsin, Illinois, Iowa, Missouri, and Montana.

Pisidium aequilaterale Prime
(PL. V, Fig. 1; PL VII, Fig. 18)

1851, Pisidium aequilaterale Prime.
1865, Pisidium aequilaterale Prime.

MEeASUREMENTs.—UMMZ 187792. Lake at mouth of small creek, Campbell’s Bay,
Mazinaw Lake, Lennox and Addington Co., Ontario. Length: 3.5, 3.0, 2.2, 1.6. Height: 3.4,
2.9, 1.9, 1.2. Diameter: 2.8, 2.2, 1.5, 1.0.

DiacNosTIC CHARACTERS.—Shell medium size, short, heavy; beaks central, large, broad,
very high, full, and usually flattened a bit on top; striae moderately fine but distinct;
periostracum moderately glossy; dorsal margin rather long and somewhat steeply rounded;
ventral margin almost as long, but not quite as steeply rounded as dorsal; anterior end
short and very steep, beginning at, or below, the anterior cusps and joining the ventral
margin with an angle; posterior end round, joining dorsal and ventral margins without
an angle; hinge well curved, long, almost full length of shell; hinge-plate heavy; laterals
heavy, rather short, cusps blunt on top; cusps of A I distal, of P I on distal side of center or
central, of A II distal or on distal side of center, of P II central; cardinals central, C 3
steeply curved, anterior end rather slim, C 2 varies in size, C 4 almost straight, directed
toward cusp of P II; space between C 2 and C 4 is a slit directed toward cusp of P II.
When a single valve is viewed from the inside, P. aequilaterale comes nearest to being
round in outline of any of our Pisidium.

CowmpARIsONs.—Some heavy P. nitidum with a steep anterior end are much like some
immature P. aequilaterale, but the beaks of P. aequilaterale are more prominent and
swollen, the striae coarser, and the periostracum has less gloss.

The short, high form of P. variabile looks much like P. aequilaterale with respect
to color, thickness of shell wall, height, hinge characters, and shape of the nepionic young.
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However, the anterior end of P. variabile is not as steep and the slope begins higher,
the ventral margin is longer, the beaks are more toward the posterior end, the space
between the posterior end of C 2 and C 4 is much greater, and the beaks of the nepionic
young are not swollen at the middle in the same way.

HasitaT.—Creeks, rivers, and lakes. Prefers small weeds on a fine sandy bottom.
Almost all my specimens are from igneous rock formations. In the Mississippi River
(Ontario) drainage system it is fairly abundant. Over 500 specimens were collected from
a spot a rod square in the mouth of a creek in Mazinaw Lake.

GEOGRAPHIC DISTRIBUTION.—CANADA: Quebec and Ontario (east of Toronto). UNITED
STATES: Maine, Vermont, Massachusetts, Rhode Island, New York, New Jersey, Penn-
sylvania, Virginia (Sterki), Michigan (Sterki), and Illinois.

Pisidium amnicum (Miiller)
(PL. 111, Fig. 2; P1. VII, Fig. 2)

1774, Tellina amnica Miiller.
1832, Pisidium amnicum Jenyns.

MEASUREMENTS.—UMMZ 194229. St. Lawrence River, in mouth of small creek, west
side of Hudson’s Pt., Leeds County, Ontario. Length: 9.7, 6.2, 4.7, 2.9. Height: 7.2, 4.6,
3.5, 2.1. Diameter: 5.3, 3.1, 24, 1.2. UMMZ 194277. Fiskebok, Sjolland Oht, Denmark.
Collected by M. Steenberg. L: 11.9; H: 9.2; D: 7.5.

DiacnosTic CHARACTERs.—Shell large, heavy, long; striae very coarse and rather uni-
form (specimens from some localities in Europe are almost free of these heavy striae);
periostracum glossy; beaks rather far back, medium in height, and moderately narrow;
dorsal margin very short, uniting with the anterior and posterior ends without an angle;
anterior end a long slightly curved slope rounded at extreme end; ventral margin very
long and slightly curved; posterior end truncated or extending outward somewhat; hinge
of medium length, moderately heavy, rather far back, and evenly curved; cusp of A I
and P I on distal side of center, of A II proximal or on proximal side of center, of P II
central or on distal side of center; cardinals fairly close to anterior cusps; C 2 resembles
a large peg flattened on the anterior side, rounded on the posterior and outside; C 4 a
thinly curved wedge with thin end out; C 3 fits around C 2 with a rounded hollow,
having a heavy posterior arm reaching to the inner edge of hinge-plate and a lighter
anterior arm reaching half-way across hinge-plate; C 3 openly and steeply curved, making
a good inverted U.

CompaRrisons.—The resemblance to P. adamsi is chiefly in size. P. adamsi has a dull
periostracum and the cardinals resemble those of P. casertanum.

There is a slight resemblance to P. dubium in size, shape, and surface appearance.
However, P. amnicum differs from P. dubium in that the beaks are narrower and not as
far back, the dorsal margin is shorter and the anterior slope not as straight and steep, the
heavy uniform striae found on most P. amnicum cover most of the upper part of the
shell, the cusp of A II is proximal (making the hinge appear short), and the outer side
of C 2 is bluntly rounded, removing the cut-in-two appearance of C 3 and making C 3
have a rounded bend.

There is a long slim form of P. idahoense in Great Slave Lake, Northwest Territories,
which has a strong resemblance to P. amnicum. These can be distinguished by the car-
dinals which, in P. idahoense, are much as in P. casertanum.
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HABITAT.—On this continent it appears to have a preference for sandy bottoms ot
big waters. P. amnicum is not very plentiful in Europe, and very scarce in North America.
It appears to be an introduced species here.

GEOGRAPHIC DISTRIBUTION.—CANADA: St. Lawrence River, Ottawa River (around
Ottawa), Bay of Quinte, and Lake Ontario. UNITED sTATEs: Lake Ontario (New Yoik,
F. C. Baker, 1901), Lake Erie (Ohio), Lake Huron (Michigan), Pennsylvania, New
Jersey (Delaware R.), and Lake Champlain (New York or Vermont, Pilsbry, 1921). “Lake
Ontario, probably introduced from Europe.” Sterki (1916: 446). AFrRicA: Egypt. EURASIA.

Pisidium casertanum (Poli)
(P1. 1V, Fig. 1; PL VII, Fig. 7)

1791, Cardium casertanum Poli. 1906d, Pisidium subrotundum Sterki.
1838, Pisidium cinereum Alder. 1906d, Pisidium friersoni Sterki.
1841, Pisidium abditum Haldeman. 1906f, Pisidium neglectum Sterki.
1841, Cyclas minor Adams, in Mighels 1906, Pisidium abditum huachucanum
and Adams. Pilsbry and Ferriss.
1842, Cyclas steenbuchi Mbéller. 1907b, Pisidium superius Sterki.
1843, Pisidum roseum Scholtz. 1907b, Pisidium succineum Sterki.
1851, Pisidium regulare Prime. 1911b, Pisidium albidum Sterki.
1853, Pisidium noveboracense Prime. 19115, Pisidium dispar Sterki.
1865, Pisidium occidentale Newcomb. 1912¢, Pisidium alleni Sterki.
1895¢, Pisidium politum Sterki. 1913, Pisidium columbianum Sterki.
1896a, Pisidium randolphi Roper. 1913, Pisidium furcatum Sterki.
18964, Pisidium trapezoideum Sterki. 1913, Pisidium nevadense Sterki.
1898b, Pisidium roperi Sterki. 19164, Pisidium elevatum Sterki.
1901a, Pisidium streatori Sterki. 1916b, Pisidium ovum Sterki.
1902a, Pisidium strengi Sterki. 1916a, Pisidium hannai Sterki.
1903b, Pisidium ashmuni Sterki. 1916b, Pisidium fabale Sterki.
1903¢, Pisidium complanatum Sterki. 1922b, Pisidium parodoxum Sterki.
1903¢c, Pisidium rowelli Sterki. 1922b, Pisidium griseolum Sterki.
1903¢, Pisidium cuneiforme Sterki. 1922b, Pisidium orcasense Sterki.
1905b, Pisidium atlanticum Sterki. 1923, Pisidium lucidum Sterki.
1906b, Pisidium proximum Sterki. 1923, Pisidium mirum Sterki.

MEASUREMENTS.—UMMZ 187048. Small roadside creek where road west from Keene
crosses XII Concession of Otonabee, Ontario. Length: 4.1, 3.3, 2.7, 1.7. Height: 3.4, 2.8,
2.1, 1.3. Diameter: 2.8, 2.0, 1.6, 0.7. UMMZ 190461. Kitchen Creek, Lolo National Forest,
Granite County, Montana. Collected by Royal Brunson. L: 8.2; H: 6.5; D: 4.5.

Diagnostic CHARACTERS.—The average shell is rather long in outline. Shell of moder-
ate weight; beaks subcentral to a little farther back, not high; striae rather fine; perio-
stracum moderately dull to slightly glossy; dorsal and ventral margins parallel and gently
curved, dorsal margin usually joins ends with slight angles; anterior end moderately long
and rounded; posterior end truncate; hinge-plate moderately long, fairly broad, laterals
distinct, but not long; cusps on laterals rather sharp; cusp of A I on distal side of center,
of A II proximal or on proximal side of center, of P II on distal side of center; P I and
P TIT short, cusps distal; cardinals near anterior cusps; C 3 slightly curved and somewhat
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enlarged at posterior end, C 2 usually an inverted D, C 4 thin and more or less curved,
directed toward interior of the shell.

Comparisons.—The hinge characters are much the same as in P. fallax; some P.
casertanum have almost the same outline. However, the beaks of P. fallax depart more
or less from the smooth form, some are flattened on top and some have incipient ridges.
The shell is high rather than long, and the anterior end lacks the characteristic rounded
end of P. casertanum. The periostracum has a degree of dullness never found in P.
casertanum, and the hinge-plate is broad. The cusp of A II is twisted so that it is not
parallel with the shell margin, but directed somewhat to the inside of the shell. This
affects the cusp of A I and makes it extend inward causing the sulcus between A I and
A III to be V-shaped.

There is a form of P. ferrugineum found in enlargements of creeks, among grass and
weeds, and in association with a small, inflated form of P. casertanum, that resembles the
young of P. casertanum. But the shell of these P. ferrugineum is long and well inflated.
The beaks are low and about central, the anterior end round, the anterior laterals of the
right valve short, the cusps sharp on top and a little more central than in P. casertanum,
and the cusp of A II is high and toothpick-like, not a steep incline.

P. insigne can be mistaken for nepionic young of P. casertanum, but the beaks of P.
insigne are almost central and more developed than in P. casertanum of the same size.
The dorsal margin of P. insigne is more curved, the anterior slope not as steep, the anterior
end more pointed, and the ventral margin not as curved. The posterior half of the shell
is higher than the anterior; the highest part of the dorsal margin is immediately behind
the cardinals and in many specimens this is conspicuous; the hinge is long; the cusps on
A I and P I are distal; on A II the cusp is distal or on the distal side of center.

One form of P. casertanum has a long, downward-sloping anterior end that has some
resemblance to that of P. subtruncatum and P. walkeri form mainense. But the hinge of
P. casertanum is parallel with the ventral margin, and C 4 is curved downwards, so C 2
and C 4 are not parallel as in P. subtruncatum and P. walkeri form mainense. The
periostracum differs in each of the three species.

The variety P. casertanum ponderosum Stelfox approaches P. wvariabile somewhat
closely in outline. But these short, high P. casertanum differ in that the cusp of A I
is more central and that of P II is proximal. Also, the cardinals are usually nearer the
anterior cusps.

For comparisons see P. adamsi.

HABITAT.—P. casertanum has succeeded in adapting itself to a wide variety of habitats.
One finds it in bog ponds, ponds, swamps that dry up for several months of the year,
swamp-creeks, creeks with considerable current, rivers, and lakes, including the Great
Lakes. This is by far the most common Pisidium.

GEOGRAPHIC DISTRIBUTION.—CANADA: There are records for the occurrence of P.
casertanum throughout the country from Newfoundland and Labrador to British Colum-
bia, and as far north as the Arctic Circle. UNITED STATES. It is found in all of the States
except Hawaii, Kentucky, and North Dakota. MEXICO. CARIBBEAN AREA: Cuba, Puerto
Rico. CENTRAL AND SOUTH AMERICA: Honduras, Brazil, Patagonia. EURAsIA: the most widely
distributed Pisidium. AUSTRALIAN AREA: Australia, New Zealand, Tasmania. AFRICA: as
far south as Rhodesia.

Quite modern looking specimens have been recorded as fossils from the Laverne
Formation of the Lower Pliocene in Beaver Co., Oklahoma, U.S.A.
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Pisidium compressum Prime
(P1. V, Fig. 2; P1. VII, Fig. 14)

1851, Pisidium compressum Prime.
1865, Pisidium compressum Prime.

MEASUREMENTS.—UMMZ 199141. Rice Lake, Birdsall Beach, Otonabee Twp., Peter-
borough Co., Ontario. Length: 3.8, 8.1, 2.4, 1.8. Height: 3.8, 2.8, 2.1, 1.6. Diameter: 2.7,
2.0, 1.3, 1.0.

Diacnostic CHARACTERS.—Shell of medium size, heavy, varying from short and high
to moderately long; beaks rather prominent, quite far back, narrow and usually with
ridges; striae of medium coarseness to moderately fine; periostracum dull; dorsal margin
short and round; anterior end begins near beaks without an angle, has a rather steep
slope becoming almost straight, the steeper end near proximal side of cusps descending
low to where it joins ventral margin with an angle; ventral margin long (three times that
of the dorsal) and considerably curved, passing into the posterior end without an angle;
posterior end broadly rounded, vertical or slightly cut under; hinge long, heavy, and
moderately to steeply curved; laterals rather short, being incorporated into the hinge-
plate; A III and P III tend to curve around the pit of the sulcus, cusps blunt on top;
cusp of A I distal, of P I, A II, and P II central or on distal side of center; cardinals
central; C 3 short, considerably curved, posterior end much the larger; C 2 short and
stout like an inverted D; C 4 rather short, slightly curved, and directed toward cusp of
P II; space between posterior end of C 2 and C 4 considerable.

Comparisons.—The general outline of the shell is much the same as in P. henslow-
anum form supinum. Both have ridges on the beaks, a steep anterior slope, and a heavy,
much-curved hinge. However, the ridges on the beaks of form supinum resemble those in
P. lilljeborgi form cristatum and P. henslowanum; the striae are morc widely spaced,
the hinge shorter, and the cusp of A II is proximal.

The hinge characters are almost exactly the same as in P. ultramontanum. But P.
ultramontanum is considerably larger, more nearly round in outline, the diameter is
Iess, and many shells have a number of ridges interspersed among the finer striae.

The hinge characters and outline of the shell of most specimens are the same in
P. variabile, but the periostracum of P. compressum is dull, not glossy, and the beaks
narrow and usually ridged. The striae also differ considerably.

Hasrrat.—Crceks, rivers, and lakes. It has a preference for sandy bottoms with vege-
tation, and shallow water, but Kenneth G. Wood collected it at 16 meters in the western
end of Lake Erie, and I brought it up from a depth of 20 meters in Mazinaw Lake,
Lennox and Addington Co., Ontario. Sterki (1916b: 447) states: “the river and creek
form is regarded as typical.” Next to P. casertanum it is the most common Pisidium in
North America.

GrOGRAPHIC DISTRIBUTION.—CANADA: Prince Edward Island, Quebec, Ontario, Saskatch-
cwan, Alberta, British Columbia, and Northwest Territories to Great Slave Lake. UNITED
sTATES: Maine, Vermont, Massachusetts, New York, New Jersey, District of Columbia,
Tenncssee, Georgia, Alabama, Ohio, Michigan, Indiana, Wisconsin, Illinois, Minnesota,
North Dakota, South Dakota, Iowa, Texas, Montana, Wyoming, Washington, Oregon,
Idaho, California, Nevada, Utah, Colorado, Arizona, New Mexico, and Alaska. MEXICO.

Fossil P. compressum is known from the Middle Pliocene onwards. The earliest record
is from the Ogallala Formation (Pre-Buis ranch fauna) of the High Plains region, U.S.A.
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Pisidium conventus Clessin
(P1. VI, Fig. 6; P1. VII, Fig. 22)

1877, Pisidium conventus Clessin.11
1898a, Pisidium abyssorum Sterki.
1928, Pisidium hendersoni Sterki.

MEASUREMENTS.—UMMZ 194656. Amethyst Lake, Jasper National Park, Alberta (Alti-
tude 6451 feet). Collected by D. S. Rawson. Length: 3.2, 2.5, 1.8, 1.3. Height: 2.8, 22, 1.6,
1.0. Diameter: 2.0, 1.3, 1.0, 0.5.

Diacnostic CHARACTERs.—Shell small, thin; specimens vary greatly in outline when
occurring in deep water of small lakes, or in large lakes; shells from small lakes of high
altitude tend to be larger and less angular; beaks subcentral to somewhat posterior, broad
and not prominent; in some specimens there is a flattening, the beginning of a wrinkle
or ridge; striae fine, but usually even and distinct; periostracum dull to a dull gloss; the
so-called “rest periods” are distinct, evenly spaced and like those in some small-creek
specimens of P. casertanum; dorsal margin rather long, openly curved, with something
of a bend at the beaks; anterior end a long slope, sometimes rounded; posterior end fre-
quently sloped at same angle as anterior end, making ends parallel, but sometimes more
rounded, and even vertical; ventral margin gently curved; hinge usually slightly bent at
beaks, long, and the plate narrow; laterals long and slender; cusps of A I, P I, and A II
distal or on distal side of center, of P II distal; cardinals central or subcentral; C 2 at or
on proximal end of A II, short, close to inner edge of hinge-plate or overhanging, and
cither about parallel with hinge-plate or with posterior end slightly morc interior; C 4
slightly longer than C 2, slimmer, straight or slightly curved, beginning above center
of C 2 and parallel with it, or its posterior end directed a little more toward the interior;
C 3 moderately long, slightly curved, almost parallel with hinge-plate, posterior end en-
larged somewhat, therefore, nearer inner edge of hinge-plate.

Comrarisons.—The cold-water habitat scparates P. conventus from all other spccics
it otherwise resembles.

The hinge in both P. conventus and P. insigne is long, but the cardinals of the left
valve of P. insigne are anterior, the shell is longer in outline and has a pointed anterior
end, and it is a small-creek species.

P. conventus is much the same in size as P. punctiferum, but is differently striated
and is a cold-water species found only at high altitudes, in deecp water, or in high lati-
tudes.

HABITAT.—P. conventus apparently cannot stand warm water. It is found only in the
Far North where it will be found even along the shore or, when collected farther south,
at high altitudes or in deep water (Herrington, 1950: 81). On July 2, 1947, D. S. Rawson’s
party brought up a live adult from a depth of 219 mcters in Hearne Channel, Great Slave
Lake, Northwest Territories (Herrington, 1950: 26) .

GEOGRAPHIC DISTRIBUTION.—CANADA: Quebec, Ontario, Saskatchewan, Alberta, and
Northwest Territories (north to Great Bear Lake). UNITED staTEs: Alaska, Washington,
Colorado, New York (Cayuga Lake), Lake Superior, and Lake Michigan. rurasiA: as far
north as Novaya Zemlya.

11 The European species P. clessini Surbeck, 1899, P. tornense Odhner, 1908, P. pusillum
Woodward (non Jenyns), 1913, and P. conventus Odhner, 1923, are considered identical
with P. conventus Clessin by Odhner (1921, 1923b) on the basis of anatomical investi-
gation.
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Pisidium cruciatum Sterki
(P V, Fig. 5; Pl. VII, Fig. 16)

1895b. Pisidium cruciatum Sterki.

MEASUREMENTS.—A juvenile from Joliet, Illinois. Length, 1.3; Height, 1.1; Diameter 0.7.

DiacnosTic CHARACTERs.—Shell heavy, very small; beaks prominent, far back, with
ridges; striae fairly coarse; periostracum dull; dorsal margin very short and round; anterior
end, beginning at or above anterior cusps, a long, straight, or slightly curving slope join-
ing the ventral margin low with a rounded angle; ventral margin long and but little
curved; posterior end truncate to slightly curved, vertical or even sloping backward, and
joining ventral margin with an angle; hinge long and steeply curved; hinge-plate heavy;
laterals heavy and short, little more than cusps; cusps of A I and P I distal, of A II
central or on either proximal or distal side of center, of P II on distal side of center;
cardinals central; C 2 heavy, usually an inverted D; C 4 slim, slightly curved and directed
toward cusp of P II or slightly inside; C 3 parallel with hinge-plate, curved somewhat on
the outside, the (greatly enlarged) posterior end making the inside considerably curved;
ligament pit very short and wide, width almost equalling length, and deepening as it
approaches inside of hinge-plate where it breaks through, resembling in this respect the
European species P. vincentianum.

CoMpARISONS.—P. cruciatum appears to have no close resemblance to any other
Pisidium.

Haprrar—“They live in mud among aquatic plants and dead leaves, and, as a rule,
arc covered with a black or brown coat, sometimes so thick that they appear to be globules
of dirt ... " (Sterki, 1895b: 98-99).

GEOGRAPHIC DMSTRIBUTION.—CANADA: I have two specimens from two stations on the
Thames River, London, Ontario. UNITED STATES: Ohio, Michigan, Illinois. Sterki (1916b:
149) adds “Missouri, Arkansas, Alabama”; Baker (1928a: 377), “Wisconsin.”

Pisidium dubium (Say)
(P1. 111, Fig. 1; P1. VII, Fig. 1)

1816, Cyclas dubia Say. 1851, Pisidium dubium Prime.
1820, Phymesoda equalis Rafinesque. 1865, Pisidium virginicum Prime.
1841, Pisidium abruptum Haldeman. 1916b, Pisidium virginicum Sterki.

(See Nautilus 59: 8687, for Pilsbry’s statement.)

MrAsUREMENTS,.—UMMZ 194128. Ouse River, Asphodel Twp., Peterborough Co. On-
tario. Length: 9.0, 7.0, 5.0, 3.0. Height: 8.0, 5.75, 4.0, 2.25. Diameter: 5.5, 4.0, 2.25, 1.25.

Diacnosric CHARACTERs.—Shell very large, heavy, moderately long and considerably in-
flated; beaks very broad, rather prominent, smooth on top, and placed so far back that in
adults there is no dorsal margin behind them; striae coarse, irregular, showing very little on
upper part of shell, which is rather smooth; periostracum dull to slightly glossy; dorsal
margin gently curved toward anterior end, but steeply curved at posterior end, joining
posterior end at about middle of ligament pit; posterior end truncate and vertical (a
steep flexure between cardinals and posterior cusps; posterior cusps become part of
posterior end of shell and are parallel with anterior end, whereas anterior cusps are
parallel with ventral margin); anterior end rather steep from anterior cusps down to
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where it joins ventral margin by a curve; ventral margin rather long, considerably curved,
joins ends without an angle; hinge heavy, widened at cardinals and greatly bent behind
them; laterals rather short, little more than cusps, and cusps blunt; laterals of right valve
divided by a deep pit to receive cusps of left valve; cusps of A I and P I on distal side
of center, of A II on distal side of center or distal, of P I1I distal; cardinals central or
even somewhat toward posterior cusps (this condition has been noticed in no other
species) . The cardinals are unusual; there is a strong resemblance between those of the
left valve and the one of the right valve; the inner ends of C 2 and C 4, and the posterior
end of C 3, all reach the inner edge of the hinge-plate; the outer ends of C 2 and C 4,
and the center of C 3 reach or almost reach the outer edge of the hinge-plate. Some-
times the anterior end of C 3 starts at the inner edge of the hinge-plate; the explanation
is that C 2 is broad where it is incorporated with the hinge-plate at its inner edge, and
curves slightly as it extends across the hinge-plate almost to the outer edge. Here, this
cardinal ends in a fairly sharp curved point. C 4 (to start at the opposite end this time)
starts very narrow, almost touches the outer point of C 2, curves slightly as it swings
away from C 2 in crossing thc hinge-plate, and ends rather broadly. There is almost
no outer space between C 2 and C 4; the inner space is approximately the same width
as the inner end of C 2 or C 4. The greatly curved C 3 fits into the cavity between these
two and is almost cut in two by the outer sharp ends of C 2 and C 4. (This may have
led to the earliest statement that the cardinal of the right valve of Pisidium is “‘double.”)
C 4 is usually a curved wedge. Because the beaks are so far back the ligament pit is
pretty much a part of the posterior end rather than of the dorsal margin, making the
shell open more endways than off the dorsal margin.

COMPARISONS.—See P. amnicum.

HABITAT.—P. dubium has a preference for large, muddy crecks. But I have found live
individuals in fine sand near shore in Rice Lake, Peterborough Co., Ontario, and in 34
fect of water in the St. Lawrence River near Grenadier Island.

GEOGRAPHIC DIsTRIBUTION.—Sterki (1916b: 446) states; “East of the Rocky Mountains,
north to Yukon and Alaska.” But all the records I have arc: cANApA: Outario (Lake
Ontario and St. Lawrence River drainage, and Ottawa River near Ottawa); UNITED STATES:
Vermont, Massachusetts, New York, New Jersey, Pennsylvania, District of Columbia,
Virginia, South Carolina, Tennessce, Alabama, Georgia, Florida and Michigan.

Pisidium fallax Sterki
(P 1V, Fig. 5; PL VII, Fig. 11)

1896¢, Pisidium fallax Sterki.
1899a, Pisidium kirklandi Sterki.

MEASUREMENTS.—UMMZ 194176. Indian River, Otonabec Twp., Peterborough Co.,
Ontario. Length: 3.5, 2.8, 2.3, 1.7. Height: 3.1, 2.5, 1.9, 1.5. Diamcter: 2.0, 1.4, 1.1, 0.8.

DiacnosTic ClIARACTERs.—Shell small to medium size, short, usually of little diameter,
walls of medium thickness; beaks subcentral, some fairly plain, some flattened a little and
some having low ridges; striae moderately coarse; periostracum very dull; dorsal and
ventral margins slightly curved; anterior end rather short, steep, the slope more or less
curved; posterior end truncated, vertical; hinge very broad and moderately long; laterals
not very long; cusps mostly low and not very sharp; cusps of A I central or on proximal
side of center, usually leaning inward (the hinge-plate is much widened here) ; cusps of
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P I central, of P II central or on proximal side of center, of A II central or on proximal
side of center, not at center of hinge-plate but well inside, which gives it the appearance
of a twist so that it is not parallel with the shell margin or directed across it, but directed
somewhat inward. This accounts for the great width at A I. A I and A III not parallel,
but somewhat V-shaped. The cardinals are subcentral to near the anterior cusps; C 2
an inverted D; C 4 straight or a little curved and directed slightIy inside cusps of P II;
C 3 mostly short, much curved and directed across the hinge-plate, but it varies con-
siderably.

CoMPARISONS.—See P. casertanum.

HasITAT.—P. fallax has a preference for coarse sand or gravel, even sandy gravel in
cracks on a flat rock bottom (specimens from sand are more apt to have the peculiar
P. fallax beaks than are those from gravel). It appears to like water in motion, i.e., large
creeks, rivers, or lakes and bays where there is considerable wave action. This species is
rather scarce, has a spotty distribution, and usually only a few specimens are found in
a place.

GEOGRAPHIC DISTRIBUTION.—CANADA: Ontario, Saskatchewan, and Northwest Territories
(Great Slave Lake). UNITED STATEs: Maine (Sterki), New York, New Jersey, Alabama, Ohio,
Michigan, Illinois (Sterki), Minnesota (Sterki), Iowa, and Washington.

Pisidium ferrugineum Prime
(P1. 1V, Fig. 6; P1. VII, Tig. 12)

1851, Pisidium ferrugineum Prime. 1899a, Pisidium medianum Sterki.
1865, Pisidium ferrugineum Prime. 1903a, Pisidium costatum Sterki.
1894, Fossarina hibernicum Westerlund. 1916b, Pisidium vexum Sterki.

MEASUREMENTS.—UMMZ 189986, Camden Lake, Camden Twp., Lennox and Adding-
ton Co., Ontario. A form with short dorsal margin and long slope. Length: 2.8; 2.4, 2.0,
1.3. Height: 2.5, 2.1, 1.6, 1.1. Diameter: 2.2, 1.9, 1.6, 0.9.

DiacNosTIC CHARACTERS.—Shell small, usually much inflated, walls thin; beaks sub-
central, tubercular, plain, or even low and broad; they usually do not blend into shell
readily; striae coarse to faint; periostracum glossy; dorsal margin rounded, length variable;
ventral margin rounded much as dorsal, but longer; posterior end rounded, vertical or
even extending outward near ventral margin, rarely cut under; anterior end with greater
or less degree of slope depending on length of dorsal margin, joins ventral margin without
an angle; hinge-plate narrow and light; laterals short with rather pointed cusps; some-
times inner laterals of right valve ave curved outward at their outer ends; cusps of A I
central or on distal side of center, of A II central or on proximal side of center, of P II
fairly distal (cusps of A II and P II are short and high with near-vertical ends); cardinals
straight or slightly curved, very small and near anterior cusps, particularly in specimens
with short dorsal margin; C 2 and C 4 roughly parallel with each other, but not with
the hinge-plate as the space between them more often runs diagonally across it.

The type specimens of P. ferrugineum in Prime’s collection at the Museum of Com-
parative Zoology, Cambridge, Massachusetts, are rather long, have a rounded anterior end
and tubercular beaks. Specimens of similar outline without tubercular beaks are common;
very common are specimens with the dorsal margin shorter, with tubercular beaks in
varying degrees of development, and with the anterior end having different degrees of slope
and making a certain angle where it joins the ventral margin. Specimens with the anterior
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slope and angle, but without the tubercular beaks, are also common (Herrington 1954:
100y .

Prime (1851) stated ““The specimens are generally found covered with a fine red mud,
much the color of oxide of iron.” And in 1865 he wrote “of large tubercles which are
generally coated with some dark ferruginous substance.” As this is not a constant feature
of the specimens of this species, and not peculiar to it (Jenyns uses this as a distinguishing
character of P. henslowanum—*" . . . at the apex, covered over with dirty rust colour”),
I have disregarded it in my diagnostic characters.

The ecological form P. ferrugineum medianum has subcentral beaks that are not
tubercular. The ecological form P. ferrugineum costatum is short and greatly inflated;
it has marked rest periods; the beaks are low, broad and rather posterior; and the hinge
is very narrow.

The European form P. ferrugineum hibernicum tends to be less inflated, with more
striae, prominent beaks, and a more curved, or even bent dorsal margin. All North Ameri-
can forms are found in Europe, but in smaller numbers.

Comrarisons.—There is a form of P. ferrugineum that is very much like a form of
P. nitidum. But the beaks of P. ferrugineum are more swollen and do not blend with
the body of the shell; the hinge is slightly shorter, the cardinals closer to the anterior
cusps, and the anterior cusps are not so distal and are more sharply pointed.

Prime’s type specimens were with P. nitidum form pauperculum (at least in Sterki’s
time; I separated them in 1948). This confused Sterki for some years (1896d: 64-66) . The
beaks of the form pauperculum are more posterior than in nitidum and are not marked
off from the shell; the posterior end is not vertical, but cuts under; the anterior end is
steep from the cusps down; the laterals are large and heavy with blunt cusps; and the
cardinals are central.

The form costatum is sometimes much like some P. obtusale. But P. obtusale is higher
toward the posterior end in proportion to the anterior, the anterior end is without a slope,
the hinge shorter, the cusp of A II proximal, and the posterior sulcus of the right valve is
blocked at its proximal end by a pseudocallus.

HaBITAT.—P. ferrugineum has a preference for cool climates. When found on a sandy
bottom the striae are prominent and the beaks more or less tubercular. Those specimens
obtained from lakes that are filling up with marl or developing a mucky bottom are
smoother, have a greater diameter, and the beaks do not have the tubercular appearance.
The varieties are much more common than the typical form with its strange tubercular
beaks. Found in lakes, creeks, and rivers.

GEOGRAPHIC DISTRIBUTION.—CANADA: New Brunswick, Quebec, Ontario, Manitoba, Sas-
katchewan, Alberta, British Columbia, Northwest Territories. UNITED STATES: Maine,
Massachusetts, New York, New Jersey, Ohio, Michigan, Indiana, Illinois, Montana,
Wyoming, Washington, Oregon, California, and Utah. EUROPE.

P. ferrugineum is also known as a fossil from Late Pleistocene deposits (Jones fauna),
Meade Co., Kansas, U.S.A.
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Pisidium henslowanum (Sheppard)
(P1. V, Fig. 4; PL. VI, Fig. 3; P1. VII, Fig. 20)

1825, Tellina henslowana, Leach MS., Sheppard.
1850, Pisidium supinum- Schmidt,

MEASUREMENTS.—UMMZ 198568. Bay of Quinte, Carrying Place, Ameliasburg Twp.,
Prince Edward Co., Ontario. Length: 4.0, 3.0, 2.3, 1.6. Height: 3.6, 2.5, 1.8, 1.3. Diameter:
24, 1.5, 1.0, 0.8. Lake Ontario, Prince Edward Co., Ontario. Shore debris. Form supinum.
L: 32,27, 22, 1.7. H: 3.0, 24, 20, 1.6. D: 2.0, 1.6, 1.3, 1.0. Specimens from the Ottawa
River, Ontario, are larger than those from Lake Ontario.

Diacnostic CHARAcTERs.—Shell light in weight, of medium size, usually of small
diameter, and usually rather long and pointed at the anterior end, the point toward the
ventral end; striae of medium coarseness; periostracum moderately dull; beaks narrow and
moderately high, usually with ridges; dorsal margin short, tilted somewhat backward,
joining ends with angles (best seen in immature specimens and in the form supinum);
anterior end a fairly straight slope beginning at cusps and joining ventral margin with
roundly pointed angle; ventral margin gently to much rounded, depending on length of
shell, joining posterior end without angle; posterior end truncate and vertical; hinge
rather short, gently curved, tilted backward; laterals mostly short; cusp of A I central
to somewhat distal, of P I distal or on distal side of center, of A II proximal, of P II
distal; cardinals near anterior cusps; C 3 considerably curved, enlarged at posterior end,
and almost reaching inner edge of hinge-plate; C 4 begins well above C 2, angles across
hinge-plate, but not as curved downward as in casertanum; C 2 somewhat as in casertanum,
posterior end much curved and anterior end begins back from inner edge of hinge-plate.

The form P. henslowanum supinum differs from P. henslowanum s.s. by being shorter,
heavier, with more widely spaced striae, and cardinals farther from the anterior cusps.

Comparisons.—P. lilljeborgi form cristatum Sterki has ridges on the beaks similar to
those of P. henslowanum and might be mistaken for a short form of the latter. But
it is more inflated with the striae coarser and of a different kind, the anterior end more
rounded, and the periostracum not so dull (aside from the ridges on the beaks, the form
cristatum is like P. lilljeborgi rather than P. henslowanum).

Both P. henslowanum and P. subtruncatum have a tilted dorsal margin and a long
anterior slope. However, P. henslowanum has narrower beaks, usually with ridges, and the
beaks are not as tilted, they are not marked on the body of the shell, and the periostracum
is not glossy but moderately dull. In addition, the cardinals usually show the following
differences: C 3 is more curved and its posterior end enlarged; C 2 and C 4 are diagonal
to the hinge-plate rather than nearly parallel; C 2 is considerably heavier than C 4 and
not lamelliform but much curved or bent.

HaBitaT.—In North America at least, P. henslowanum is not found in creeks, small
rivers, ponds, or small lakes. In Europe it appears to be fairly common, in North America,
rare. I have found it from only seven localities, mostly in shore debris.

GEOGRAPHIC DISTRIBUTION.—CANADA: Ontario (Lake Ontario, Bay of Quinte, Rideau
River, and St. Lawrence River—all connected). UNITED STATES: Michigan (Lake Michigan
oft Grand Haven; collected in 1960) . Sterki (1916b: 449) gives Lake Champlain and cites
Dall, “Lake Superior to Lake Winnipeg.” This species appears to be introduced. However,
fossil specimens that were typical for the form supinum were recovered in numbers by the
U.S. Geological Survey from the Upper Pliocene and Early Pleistocene of Idaho. EURAsIA.
ICRLAND,
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Pisidium idahoense Roper
(PL. III, Fig. 3; P1 VII, Fig. 3)

1890, Pisidium idahoense Roper.

MEASUREMENTS.—UMMUZ, 194204, Selected shells collected by Randolph, 1896. Washing-
ton State. Length: 10.3, 8.3, 6.5. Height: 9.5, 7.1, 5.3. Diameter: 7.0, 5.0, 3.7. UMMYZ
194209. Floor of drained lake, Seward Peninsula, Alaska. Collected by W. B. Quay. L, 11.7;
H. 9.8; D. 6.6.

DiagNosTIC CHARACTERS.—Shell very large (some high, short, of great diameter, and
very heavy; others high, of moderate diameter and weight, and longer); beaks low and
broad; periostracum glossy; striae fine; dorsal margin very short and steeply rounded,
joining anterior and posterior ends with very slight angle; anterior end a well-rounded,
rather steep slope, joining ventral margin without angle; posterior end rounded; ventral
margin well rounded; hinge moderately heavy, rather long and considerably curved;
laterals in large specimens short; cusps rather blunt on top; cusp of A I on distal
side of center or distal, of P I distal, of A II proximal or on proximal side of center, of
P II central; cardinals slightly nearer anterior cusps; C 2 very short and curved or forming
an inverted D; C 4 much longer, straight or but slightly curved and directed toward cusp
of P II or a little inside; C 3 rather long and considerably curved, about parallel with
hinge-plate, center frequently much thinner than ends, posterior end slightly more en-
larged than the anterior.

CoMPARISONS.—P. idahoense is so different in outline from all other species of Pisidium
that there is little danger of confusing it with anything else. Mention need be made only
of some specimens found in Great Slave Lake, Northwest Territories, that are longer in
outline than usual, and therefore have some resemblance to faintly striated P. amnicum,
but the cardinals easily distinguish them.

HasiTaT.—Apparently, it lives in cool water—in large lakes, mountain regions, and the
Far North. In Great Slave Lake, Northwest Territories, it has been collected at a depth of
24 meters (Herrington 1950a: 26) . Roper (1890) collected it “in a muddy slough . . .
northern Idaho.”

GEOGRAPHIC DISTRIBUTION.—CANADA: Prince Edward Island, Ontario, Saskatchewan,
Alberta, and Northwest Territories (north to Great Bear Lake). UNITED sTATES: Ohio
(Lake Ontario), Indiana, Michigan (Hunt Creek, Ogemaw Co.), Wisconsin (Baker 1928a:
369), Montana, Washington, California, Idaho, and Aleutian Islands (Unimak Island).

Pisidium insigne Gabb
(P1. VI, Fig. 5; P1. VII, Fig. 21)

1868, Pisidium insigne Gabb.

MEASUREMENTS.—UMMZ 188251, Spring Creek, Newburgh cheese factory, Camden Twp.,
Lennox and Addington Co., Ontario. Length: 22, 1.9, 1.7, 1.5. Height: 1.8, 1.6, 1.4, 1.1.
Diameter: 1.3, 1.1, 0.8, 0.7.

DiAgnosTic CHARACTERs.—Shell very small, long, small diameter, walls rather thin;
beaks low, only slightly posterior; striae fine to very fine, somewhat irregular; periostracum
slightly glossy, usually obscured by foreign substances; dorsal margin rather long and open-
ly curved, sometimes with a slight bend at the beaks: anterior end roundly pointed; ventral
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margin fairly straight; posterior end truncate to roundly truncate, sometimes with an
angle where it joins dorsal margin; hinge long and openly curved, sometimes with a bend
at or near the cardinals; hinge-plate narrow; laterals long and slim, cusps rather sharp on
top; cusp of A II distal or on distal side of center, of P II very distal (the distance from
this cusp to the cardinals seems very great), of A I distal or on distal side of center, of P I
distal; cardinals of right valve subcentral or nearer anterior cusps; C 2 small, almost
straight, parallel with inside of hinge-plate; C 4 small, rather indistinct, slightly curved,
almost parallel with C 2, posterior end a little nearer inside of hinge-plate and a little more
posterior than C 2; C 3 slim, straight, or slightly curved, frequently slightly enlarged at
posterior end, which is a little nearer the inside of hinge-plate.

CompArisons.—With nepionic shells of P. casertanum, see P. casertanum; with P.
conventus, see under that species.

HaBrTAT.—Mostly in creeks in low spots, i.e., slow-moving creeks or spring creeks.

GEOGRAPHIC DISTRIBUTION.—CANADA: Ontario (southern part, Muskoka District, east
of Toronto), British Columbia. UNITED STATEs: Maine, New York, Michigan, Montana
(Sterki), Wyoming, Washington, Oregon, Idaho, California, Nevada, Colorado, Arizona,
and New Mexico.

Pisidium lilljeborgi Clessin
(PL 1V, Fig. 2; Pl. VII, Fig. 8)

1886, Pisidium lilljeborgi Clessin, in Esmark and Hoyer.
1896d, Pisidium scutellatum Sterki.
1928, Pisidum scutellatum cristatum Sterki.

MEASUREMENTS.—UMMZ 195574. Rice Lake, Birdsall Beach, Otonabee Twp., Peter-
borough Co., Ontario. Length: 3.8, 3.1, 2.4, 1.7. Height: 3.2, 2.6, 2.0, 1.4. Diameter: 2.5,
2.0, 1.3, 0.9.

DiagNostic CHARACTERS.—Shell short, moderately large, walls thin, usually considerably
inflated, asymmetrical; beaks very prominent, fairly far back, broad and full, but more
upright and blending into the shell than is the case with P. subtruncatum; striae ranging
from moderately fine to rather coarse; periostracum slightly dull to moderately glossy;
dorsal margin very short, far back, openly curved and usually joining the ends with angles;
posterior end roundly truncate, vertical, joining ventral margin imperceptibly; anterior
end a very long, somewhat rounded slope, joining ventral margin low with a more or less
rounded angle; ventral margin long, well curved and swinging up at the posterior end
where it passes into the dorsal margin (in many specimens the posterior end and the back
part of the ventral margin make the segment of a circle); hinge short, openly curved;
hinge-plate moderately heavy; laterals A 1, A 11, and P II moderately long (A I and A I1I
form a V); cusp of A I proximal or on proximal side of center, or central (somewhat blunt
on top), of A II proximal (high and sharp on top), of P II distal (high, a rather steep
incline and sharp on top); cardinals close to anterior cusps; C 3 rather long, usually
bent with anterior end parallel with hinge-plate, posterior end quite expanded; C 2
short and broad; C 4 narrow, twice or more as long as C 2, beginning outside and ex-
tending straight (or in a gentle curve) back diagonally along hinge-plate to below its
center, placing the posterior end of C 2 and C 4 quite a distance apart.

In P. lilljeborgi the ventral margin swings high at the posterior end, thus making
the height of the posterior end of the shell much less than that of the anterior end; the
dorsal margin is not parallel with the ventral margin.
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There is a form of P. lilljeborgi, found plentifully in Michigan, that is much longer
in outline than the above, and longer than is usual for the species in other parts of the
world.

The form P. lilljeborgi cristatum differs from the type in having ridges on the beaks;
the shell is usually shorter.

CoMPARISONS.—See P. henslowanum. A North American form of P. subtruncatum
occurs in the western part of the United States and in Canada north to Great Slave Lake,
Northwest Territories, which may easily be confused with P. lilljeborgi. These P. sub-
truncatum have a longer, less curved, anterior slope; the beaks are farther back, have a
greater tilt and do not blend so quickly into the body of the shell; the cardinals of the
left valve are more nearly alike, and more nearly parallel; and the cusp of A I is more
proximal. On the whole these western specimens have a greater affinity with P. subtrunca-
tum than with P. lilljeborgi, and intergrade with it in Great Slave Lake and in Lake
Athabaska.

HaBrTAT.—Lakes and rivers, with a preference for lakes; found in fine sand containing
scattered small weeds. Fairly common in some localities; quite common in Europe.

GEOGRAPHIC DISTRIBUTION.—CANADA: Quebec, Ontario, Saskatchewan, Alberta, and
Northwest Territories (north to Great Bear Lake). UNITED STATEs: Vermont, Massachusetts,
New York, Michigan, Indiana, Wisconsin, Montana, Washington, California, Utah, Colo-
rado, and Aleutian Islands. EUROPE (north to Outer Hebrides). ICELAND.

P. lilljeborgi has been reported from Late Pleistocene deposits of Wisconsin age
(Vanhem formation, Jones sink and Jones faunas), Meade Co., Kansas, U.S.A.

Pisidium milium Held
(PL. 1V, Fig. 8; PL VII, Fig. 9)

1836, Pisidium milium Held.

MEASUREMENTS.—UMMZ 193966. Denbigh Lake, Denbigh Twp., Lennox and Addington
Co., Ontario. Length: 2.9, 2.5, 2.2, 1.7. Height: 2.3, 1.9, 1.7, 1.4, Diameter: 2.0, 1.6, 1.4, 1.0.

Diacnostic CHARACTERs.—Shell small, long; walls thin, much inflated; beaks rather far
back, considerably swollen and prominent; periostracum very glossy; striae rather widely
spaced, but frequently low; “rest periods” quite prominent; dorsal and ventral margins
parallel; dorsal margin short and considerably curved; ventral margin long and almost
straight; posterior end truncate or rounded, almost vertical, and at right angles to both
dorsal and ventral margins; anterior end a long, rather steep slope descending very low
to where it joins the ventral margin with a sharp angle; hinge-plate narrow and not
very long; laterals rather short; cusps inclined to be sharp on top; cusps of left valve tooth-
pick-like, of A I and A II central or on distal side of center, of P II somewhat distal;
cardinals fairly near anterior cusps, but varying, sometimes subcentral; C 3 slightly curved
and uniform in width; C 2 and C 4 nearly same thickness and about parallel; C 4 begins
well over C 2, slightly curving or straight (C 2 is the shorter of the two).

Comrarisons.—Some P. nitidum approach P. milium in having the point of juncture
of the ventral margin and the anterior end low; both have a high gloss. But P. nitidum
has a greater altitude, a more curved ventral margin; the anterior cusps are more distal
and not as sharp on top.

Specimens of P. nitidum form contortum may have the juncture of the anterior end
with the ventral margin much as in P. milium, and the ventral margin straight. But P. n.
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form contortum is usually heavier; the anterior end is steeper and begins at, not above,
the cusps; the shell has a small diameter near the ventral margin, and is high at the beaks;
the dorsal margin is not a uniform curve; the anterior end extends farther beyond the
cusps, and the cusps are blunt on top; the cusps of A I and P I are more distal; and C 2
is heavier than C 4.

HapiraT.—Mud or ooze bottom in creeks and rivers, but mostly in ponds and small
lakes. Rather scarce with usually only a few in a habitat. Apart from one drainage area
in Lennox and Addington Co., Ontario, I have collected very few specimens. It appears
to be more plentiful in Europe.

GEOGRAPHIC  DISTRIBUTION.—CANADA: Ontario (north to James Bay), Manitoba
(Sterki), Saskatchewan, and British Columbia. UNrTED sTATEs: Maine (Sterki), New York,
Michigan, Minnesota (Sterki), Montana, Oregon, Utah, Colorado and Aleutian Islands.
EUROPE.

Pisidium nitidum Jenyns
(P V, Fig. 6; P1. VII, Fig. 17)

1832, Pisidium nitidum Jenyns. 1906d, Pisidium minusculum Sterki.
1865, Pisidium contortum Prime. 1918, Pisidium glabellum Sterki.
1896d, Pisidium pauperculum Sterki. 1918, Pisidium lermondi Sterki.
1898a, Pisidium splendidulum Sterki. 1916b, Pisidium latchfordi Sterki.
18995, Pisidium handwerki Sterki. 1922b, Pisidium limpidum Sterki.
1901a, Pisidium tenuissimum Sterki. 1922b, Pisidium prognathum Sterki

MEeASUREMENTS.—UMMZ 189604. Napanee River, 34 mi. above Colebrook, Lennox and
Addington Co., Ontario. Length: 3.0, 2.6, 2.2, 1.6. Height: 2.7, 2.2, 1.8, 1.4. Diameter: 2.0,
1.4, 1.3, 0.9. UMMZ 189639. Indian River, above Lang, Otonabee Twp., Peterborough Co.,
Ontario, form pauperculum. L: 2.8, 2.4, 2.0, 1.7; H: 2.6, 2.2, 1.8, 1.6; D: 1.8, 1.6, 1.3, 1.0.

Forms.—In addition to the typical species, two ecological forms are recognized: P.
nitidum form pauperculum and P. nitidum form contortum.

DiagnosTic CHARACTERS.—Shell moderately small, walls thin, rhomboid, of small diam-
eter; beaks subcentral, broad, not very prominent; periostracum glossy; striae moderately
fine, uniform and distinct (in some lots quite prominent), heavy striae around beaks not
as common in North American specimens as in European; dorsal margin long, evenly
curved, joins ends without angle; ventral margin more gently curved; anterior end with a
rounded slope joining ventral margin low in a rounded point; posterior end vertical or
undercut, joining ventral margin imperceptibly; hinge long, of moderate width and
somewhat curved; laterals of moderate length, straight or flaring outward at distal end;
cusps rather prominent, but inclined to be blunt on top; cusp of A I distal or on distal
side of center, of P I, P II, and A II rather distal; cardinals subcentral; C $ gently curved,
of uniform width except at posterior end, and almost parallel with hinge-plate; C 2
slightly heavier than C 4; C 4 straight or gently curved, about parallel with C 2, space
between the two of uniform width, straight or a little curved, and usually directed across
hinge-plate at a gentle angle. The cardinals of P. nitidum are much as in P. subtruncatum
but shorter.

The ecological form P. nitidum form pauperculum is rather short, high, heavy, with
dorsal margin much curved; beaks sometimes more prominent than in the typical form;
anterior end steep below the cusps; hinge-plate and teeth heavier; the cardinals more
nearly central.
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CompARIsONs.—Some P. nitidum form pauperculum might be mistaken for a small
form of P. variabile. But the form pauperculum is much smaller, its anteriox end steep
(the steepness beginning low, at center of cusp or lower), C 3 only slightly curved, pos-
terior end of C 2 comes nearer C 4 making these two more nearly parallel, cusp of A II
is more distal; the nepionic shell is short, not long as in P. variabile. The very young
specimens of variabile are much different.

For comparisons with P. aequilaterale, P. ferrugineum, P. milium, and P. variabile sec
appropriate sections under these species.

HasitaT.—Large ponds, bog ponds, lakes, creeks, and rivers. Seems to prefer shallow
water; fairly common.

GEOGRAPHIC DISTRIBUTION.—CANADA: Newfoundland, Cape Breton Island, Magdalen
Island, Prince Edward Island, New Brunswick, Quebec, Ontario, Manitoba, Saskatchewan,
Alberta, British Columbia, and Northwest Territories. UNITED STATEs: Maine, Vermont,
Massachusetts, Rhode Island, New York, New Jersey, Pennsylvania, District of Columbia,
Virginia, Ohio, Michigan, Indiana, Wisconsin, Illinois, Minnesota, North Dakota, Iowa,
Texas, Montana, Washington, California, Nevada, Utah, Colorado, Arizona, and New
Mexico. MEXICO. EURASIA. AFRICA: Egypt.

Fossils of P. nitidum of Early Pliocene origin (Laverne formation) have been re-
ported from Beaver Co., Oklahoma, U.S.A. Further records exist from Early Pleistocene
times onwards in the High Plains region.

Pisidium obtusale Pfeiffer
(P1. 1V, Fig. 4; P1. VII, Fig. 10)

1821, Pisidium obtusale Pfeiffer. 1865, Pisidium ventricosum Prime.
1851, Pisidium ventricosum Prime. 1865, Pisidium rotundatum Prime.
1851, Pisidium rotundatum Prime. 1896¢, Pisidium vesiculare Sterki.

Forms.—In addition to Pisidium obtusale ss (the European form) two forms are
recognized within the species: P. obtusale form rotundatum and P. obtusale form ventri-
cosum.

MEASUREMENTs.—Pond in creek, Lennox and Addington Co., Ontario. Form rotunda-
tum. Length. 2.7, 2.4, 1.7, 1.4, Height: 2.4, 2.1, 1.4, 1.1. Diameter: 2.0, 1.6, 1.0, 0.7. Hughes
Lake, Lennox and Addington Co., Ontario. Form ventricosum. 1.: 1.7, 1.7, 1.5, 1.2; H:
1.7, 16,12,1.1; D: 2.1, 1.7, 1.2, 0.7.

DiagNosTic CHARACTERS.—P. obtusale form rotundatum differs from the typical P.
obtusale of Europe in being shorter, more inflated, having the beaks farther back, and in
being higher at the beaks in comparison with the anterior end. However, I have numer-
ous specimens from Europe that correspond with these North American specimens. P.
obtusale form ventricosum has a heavy hinge and the beaks are very far back. My state-
ments below concern P. obtusale form rotundatum.

Shell very small, walls thin, more or less oval in outline, well inflated; striae moderate
to very fine, evenly spaced; periostracum glossy; beaks rather prominent and well posterior;
dorsal margin short and well rounded; ventral margin long and more openly rounded;
posterior end well rounded and vertical; anterior end descending rather low, round,
shell without an angle; hinge very short, far back but almost parallel with ventral
margin; hinge-plate narrow; laterals short; cusps short and high with near-vertical ends;
cusps of A II proximal, of P IT and A T central or on distal side of center; cardinals close
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to anterior cusps; C 3 curved, but not much enlarged at posterior end (in P. o. form
ventricosum it is much enlarged); G 2 and C 4 short; C 2 almost parallel with hinge-
plate, straight, sometimes slightly curved, or just a peg; C 4 straight or slightly curved,
sometimes parallel with hinge-plate, but more often directed slightly downward, then not
parallel with G 2; proximal end of posterior sulcus of right valve closed by a pseudocallus
on inner side of proximal end of P III and, therefore, does not run out on top of hinge-
plate.

P. obtusale form ventricosum looks like a P. obtusale form rotundatum with a heavier
hinge-plate, and with the ventral margin pushed forward, making the posterior end not
vertical but undercut. What Sterki called P. vesiculare is found in specimens in which the
process is not carried as far. P. obtusale form ventricosum sometimes has a slight angle at
the anterior end, and some specimens are greatly inflated.

ComrARIsSONS.—See P. ferrugineum.

Hasrrat.—The form rotundatum is found in sheltered spots in lakes, creeks, and
rivers, but is most commonly found in ponds and lagoons; it usually takes shelter among
dead leaves of trees. The form wventricosum is found principally in lakes and large rivers.

GEOGRAPHIC DISTRIBUTION.—CANADA: Quebec, Ontario, Manitoba (Sterki), Saskatchewan,
Alberta, and Northwest Territories. UNITED STATES: Maine, Massachusetts, New York, New
Jersey, Ohio, Michigan, Illinois, Minnesota, Montana, Washington, California, Utah,
North Dakota, South Dakota, and Colorado. MEXIco. EURAsIA (Ireland to Japan).

The earliest fossil records are from Middle Pleistocene deposits (Cudahy and Berends
faunas) in southwestern Kansas and Oklahoma, U.S.A.

Pisidium punctiferum (Guppy)
(P VI, Fig. 2; PL VII, Fig. 19)

1867, Cyclas punctifera Guppy. 1905a, Pisidium limatulum Sterki.
1895b, Pisidium punctatum Sterki. 19110, Pisidium inornatum Sterki.
1898a, Pisidium singleyi Sterki. 1918, Pididium tenuilineatum Stelfox.

There is some question about the specific validity of P. tenuilincatum. Two Europcan
authorities agree that it is a valid species; two say it is not.

MeAsurEMENTS.—UMMZ 200801. Bon Echo Creek, Barric Twp., Frontenac Co., On-
tario. Length: 2.2, 2.0, 1.8, 1.7. Height: 1.8, 1.7, 1.6, 1.3. Diameter: 1.2, 1.2, 1.0, 1.0. UMMZ
198653. Drift, Rio Culiacin, Sinaloa, México. L: 24, 2.0, 1.7, 1.3; H: 2.1, 1.7, 1.3, 1.1; D:
1.7, 1.1, 0.8, 0.6.

DiagNostic CHARACTERS.—Shell small with fairly thick wall, varying somecwhat in
shortness and height; beaks varying in prominence, subcentral to somewhat farther back;
striac faint to rather prominent, uniformly spaced; periostracum dull; dorsal margin
rounded, in large specimens more steeply and roundly curved; in somc specimens therc
arc angles wherc it joins the ends; ventral margin well rounded; anterior end has a slopc
more or less rounded and differing in degree of steepness, ending in a rounded point;
posterior end roundly truncate, vertical; hinge fairly long, moderately to considerably
curved; hinge-plate in some specimens very narrow at cardinals, of moderate breadth and
length; laterals rather long, with distinct cusps, of moderate height, but not very sharp;
cusp of A I fairly distal or on distal side of center, of P I distal or on distal side of center,
of A II about central or on distal side of center, of P II distal; cardinals subcentral; C 2
short, of moderatc width, parallel with hinge-plate, or almost so; C 4 a little longer than
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G 2, straight or slightly curved, and, beginning above center of C 2, directed toward or
slightly inside or outside the cusp of P II; C 3 straight or slightly curved and about
parallel with hinge-plate, ecnlarged posterior cnd frequently overhanging inside of
hinge-plate.

This species varies greatly. The specimens from Europe usually have a longer antcrior
slope. There is a tendency for northern specimens from both Canada and Europe to show
heavier striae than southern ones, but some southern specimens show a considerable
degree of striation, and some Canadian specimens are rather finely striated. A few speci-
mens have incipient ridges on the beaks. -Some southern specimens attain a rather large
size. In some specimens that have a heavy hinge the laterals are heavier and appear to be
shorter. But, in spitc of the variation, the hinge characters are constant, the anterior end
slopes, and the specimens are small. They impress me as all belonging to one species; I
cannot clearly separate them. Nils Hj. Odhner, Stockholm, after examining the animals
of some specimens of P. punctatum that I sent him, concluded that they were the same
specics as P. tenuilineatum.

CoMPARISONs.—See P. conventus and P. insigne.

HapiTAT.—Creeks (the more angular form), lakes, and rivers. It has been collected
from the St. Lawrence River at a depth of 34 feet.

GEOGRAPHIC DISTRIBUTION.—CANADA: Ontario. UNITED STATES: Massachusctts, Pennsyl-
vania, Virginia, Mississippi, Alabama, Florida, Ohio, Michigan, Indiana (Sterki), Illinois
(Sterki), Wisconsin, Texas, and Arizona. MEXICO. CENTRAL and SOUTH AMERICA: Guatemala,
Uruguay, and West Indies (including Trinidad). EUROPE.

What appcars to be an early form of this species was rccovered by the U.S. Geological
Survey from the Late Pliocenc of Utah and Idaho.

Pisidium subiruncatuin Malm
(PL. VI, Fig. 1; PL VII, Fig. 18)

1855, Pisidium subtruncatum Malm. 1918, Pisidium overi Sterki.
1909¢, Pisidium marci Sterki. 19226, Pisidium apiculatum Sterki.

MiAsuREMENTS, —UMMYZ 192442, Stoco Lake, Hungerford Twp., Hastings Co., On-
tario. Length: 3.4, 2.9, 24, 1.8. Height: 2.8, 2.4, 2.0, 1.5. Diameter: 1.8, 1.7, 1.8, 0.9.

DiagNosric CHARACTERS.—Shell varying in size from rather small to medium; walls
thin; long to rather short; periostracum usually glossy; striac moderately finc and cvenly
spaced; beaks narrow, prominent and far back, tilted back and not blending quickly into
body of shell; dorsal margin short, not parallel with ventral margin but far back, joining
anterior cnd above, or at, anterior cusps with an angle, also joining posterior end with
angle; anterior end usually long (but in short specimens it is short and stecp) with long,
almost straight slope, beginning above or at anterior cusps and joining ventral margin in
low rounded point; posterior end roundly truncate, passing into ventral margin without
angle; ventral margin gently rounded; hinge short and openly rounded; hinge-plate nar-
row; laterals rather long, cusps prominent; cusps of A I and A II proximal to central, of
P T and P II central; cardinals niear anterior cusps or subcentral; C 2 and C 4 roughly
parallel, posterior ends slightly nearer inner edge of hinge-plate; C 3 long and not much
curved; width of hinge-plate and size of shell influences cardinals considerably.

A North Amecrican form of P. subtruncatum in the western part of the United States
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and in Canada north to Great Slave Lake, Northwest Territories (which I have been
calling a “western form”), has considerable resemblance to P. lilljeborgi.

CoMPARISONS.—P. subtruncatum resembles P. walkeri in its tilted hinge and its long,
straight anterior slope. But P. walkeri has a silky, not glossy, periostracum; the cusp
of A I is not so proximal and the cardinals of the left valve are not parallel, but, as in
P. casertanum, C 2 is more like an inverted D. P. walkeri is flatter in appearance than is
P. subtruncatum.

For comparisons with P. casertanum, P. henslowanum, and P. lilljeborgi sce the scc-
tions dealing with those species.

HABITAT.—Streams, bays, and lakes, including the Great Lakes. In Europe they arc
abundant, but on this continent there are only a few at a station. The “western form” is
very abundant where found.

GEOGRAPHIC DISTRIBUTION.—CANADA: Ontario, Manitoba, Saskatchewan, Alberta, British
Columbia, and Northwest Territories (north to Great Slave Lake). UNITED STATEs: New
York, Ohio, Michigan, Wisconsin (Baker, 1928a: 429), South Dakota, Montana, Wyoming,
California, and Colorado. EUROPE.

P. substruncatum is known from Late Pleistocene deposits of Wisconsin age (Vanhem
formation, Jones Sink fauna), Meade Co., Kansas, U.S.A.

Pisidium ultramontanum Prime
(PL. V, Fig. 3; P1. VII, Fig. 15)

1865, Pisidium ultrammontanum Prime.

MEASUREMENTS.—UMMZ 198837. Shore drift, Eagle Lake, Lasser Co., California.
Length: 5.9, 4.7, 3.6, 2.1. Height: 5.6, 4.3, 3.2, 1.8. Diameter: 3.3, 2.5, 1.9, 1.1.

DiaGNosTIc CHARACTERS.—This species varies considerably. The shell is about medium
in size, moderately heavy, somewhat oval, and of small diameter; beaks subcentral, low
and rather sharp on top; periostracum dull; striae moderately fine, but beginning at the
beaks in many specimens there are two or more very coarse striae or ribs interspersed
irregularly among the fine striae. If there were only one on each beak it would be called
a “ridge” on the beaks (as in P. compressum and some others), but when this striation
occurs, there are usually two or more ridges and sometimes they cover most of the shell.
The dorsal margin is very short and steeply curved; the anterior end a long curve, some-
times becoming a moderately steep slope at the cusps (or slightly above or below) and
joining the ventral margin without an angle or with a slight and rather low angle; pos-
terior end rounded or truncate and inclined to swing outward; ventral margin very long
and well rounded, joining posterior end without an angle; hinge long, hinge-plate broad;
cusps rather low and blunt on top; cusps of A I, P I, and P II distal or on distal side of
center, of A II central or on distal side of center; cardinals central or slightly nearer
anterior cusps; C 2 in the shape of a peg or an inverted D; C 4 curves toward inside of
shell; C 3 rather steeply curved or bent, with posterior end much enlarged.

Prime made no mention of ridges on the beaks or over the shell. More than half of
my specimens are without these coarser striae or ridges. Somc of the specimens in Prime’s
collection at the Museum of Comparative Zoology also have these coarse striae.

COMPARISONS.—See P. compressum.

GEOGRAPHIC DISTRIBUTION.—UNITED STATES: Known only from a few localities in
northernmost California and southwestern Oregon.
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Further details may be found in Taylor (1960b). As far as known he collected the
first living specimens. P. ultramontanum appears to be a relict species. Fossil shells were
found by the U.S. Geological Survey in Lower Pliocene and later deposits east of its
present restricted distribution, as far as southern Idaho.

Pisidium variabile Prime
(PL 111, Fig. 4; P1. VII, Fig. 4)

1851, Pisidium variabile Prime. 1916b, Pisidium variabile cicer Sterki.
1853, Pisidium cicer Prime. 1922, Pisidium decisum Sterki.

1865, Pisidium compressum cicer Prime. 1923, Pisidium probum Sterki.

1865, Pisidium variabile Prime.

MeasurREMENTS.—UMMZ 187738. In creek, Hughes Lake, Denbigh Twp., Lennox and
Addington Co., Ontario. Length: 4.6, 3.8, 3.0, 1.8. Height: 3.9, 3.2, 2.4, 14. Diameter: 2.8,
2.3, 1.7, 0.9.

Diagnostic CHARACTERs.—Shell heavy, varying from short and high to moderately
long; beaks rather prominent, quite far back and broad; striae rather coarse to rather
fine; periostracum glossy; dorsal margin short and round; anterior end begins near beaks
without angle, has a rather steep, almost straight slope which begins near the proximal
side of cusps and descends to where it joins ventral margin with an angle; ventral margin
long (in the longer specimens three times that of the dorsal margin) and considerably
curved, passing into posterior end without angle; posterior end broadly rounded, vertical
or slightly undercut; hinge long, heavy and rather steeply curved; laterals rather short,
incorporated into hinge-plate; A III and P III tend to curve around pit of sulcus; cusps
blunt on top; cusps of A I distal, of P I, A II, and P II central or on distal side of centcr;
cardinals central; C 3 short, much curved, posterior end much the larger; C 2 short and
stout like an inverted D; C 4 fairly short, only slightly curved and directed toward cusp
of P I1; considerable space between posterior ends of C 2 and C 4.

ComprARrIsONs.—See sections dealing with P. aequilaterale, P. cuasertanum ponderosum,
P. compressum and P. nitidum form pauperculum.

HaprtaT.—Crecks, rivers, and lakes; usually in still water where soft scdiments
accumulate.

GEOGRAPHIC DISTRIBUTION.—CANADA: Prince Edward Island, New Brunswick, Quebec,
Ountario (north to James Bay), Saskatchewan, and British Columbia. UNITED STATES:
Maine, Vermont, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Penn-
sylvania, District of Columbia, Tennessee, Alabama, Ohio, Michigan, Indiana, Wisconsin,
Illinois, South Dakota, Iowa, Montana, Washington, Idaho, California, Utah, and Colo-
rado.
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Pisidium walkeri Sterki
(P1. 111, Fig. 6; P1. VI, Fig. 4; PL. VII, Fig. 6)

1895¢, Pisidium walkeri Sterki.
1903, Pisidium mainense Sterki.

MEASUREMENTS.—UMMZ 194908. Stoco Lake, Hungerford Twp., Hastings Co., Ontario.
Length: 5.9, 8.7, 3.0, 2.1. Height: 4.9, 3.0, 2.4, 1.7. Diameter: 3.6, 2.0, 1.4, 1.0. UMMZ
187161. Dry Lake, Marlbank, Hastings Co., Ontario. Form mainense. L: 3.1, 2.6, 2.1, 1.7;
H:25,22,1.7,14; D: 1.7, 15, 1.2, 0.8.

DiacNostic CHARACTERS.—Shell of medium size, long, moderate diameter, thin walls;
beaks far back, rather prominent, narrow; striae medium to somewhat heavy, uniformly
spaced; periostracum dull to slightly silky; dorsal margin tilted back, short, openly curved,
joining anterior end with small angle and posterior end with greater angle; anterior end
a long, slightly curved slope, joining ventral margin quite low with rounded angle; ventral
margin very long and not much curved, joining posterior end without angle; posterior
end vertical; hinge rather short, light, far back, tilted (not parallel with ventral margin) ;
laterals rather long; cusps moderately sharp; cusps of A I central or on distal side of
center; of P I distal, of A II proximal or on proximal side of center, of P II central; car-
dinals subcentral; C 2 short, much curved (sometimes an inverted D); C 4 much lighter,
short, curved, directed toward interior of shell; C 3 parallel with hinge-plate varying in
degree of curvature, its posterior end enlarged.

The form mainense is smaller with finer striae, the anterior slope a little more round-
ed and, usually, beginning a little nearer the beaks. The shell is relatively shorter and,
therefore, appears to be higher in outline. The cardinals of the left valve are more nearly
parallel (as in P. subtruncatum) and C 2 is longer than in the usual P. walkeri s.s.

A form found in Mazinaw Lake and vicinity, Lennox and Addington Co., Ontario, is
even higher for the length than the form mainense, of less diameter, and the beaks are
less prominent. The striae are also finer than in the usual P. walkeri.

ComraRrisons.—See sections dealing with P. casertanum and P. subtruncatum.

Haprrat.—Creeks, rivers, and small lakes. Scarce and usually not abundant in any
one place. P. walkeri form mainense is found in bodies of water having a soft bottom.
From the 19 stations that had yielded the specimens of the form mainense in my collec-
tion, 17 were small lakes or ponds; there was one creek and one small river. It is found
in relatively few places, but is abundant in some small lakes that are filling up with shells
and marl.

GroGrAPHIC DISTRIBUTION.—CANADA: Ontario, Saskatchewan, Alberta, and Northwest
Territories (Big Buffalo River at Great Slave Lake). UNITED STATES: Maine, New York,
Pennsylvania, Virginia (Sterki), Wisconsin (Baker, 1928a: 394), Minnesota, Michigan,
Iowa, Missouri (Sterki), S. Dakota (Sterki), Montana, and Arizona.

The form mainense has been found in Canada in Alberta, Saskatchewan, and the
southern part of Ontario. In the United States: Maine, Massachusetts, Rhode Island, New
York, Ohio (Sterki), Michigan and Illinois (Sterki).

P. walkeri is known from Late Pleistocene deposits of Sangamon age (Jinglebob and
Jones fauna) Meade Co., Kansas, U.S.A.
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SYNONYMY

abditum Haldeman, 1841 (Pisidium) = casertanum Poli, 1791.
abruptum Haldeman, 1841 (Pisidium) = dubium Say, 1816.

abyssorum Sterki, 1898a (Pisidium) = conventus Clessin, 1877,
acuminatum Prime, 1851 (Cyclas) = [Sphaerium)] striatinum Lamarck, 1818.
affine Sterki, 1901c (Pisidium) = adamsi Prime, 1851.

albidum Sterki, 19116 (Pisidium) = casertanum Poli, 1791.

alleni Sterki, 1912¢ (Pisidium) = casertanum Poli, 1791.

apiculatum Sterki, 1922b (Pisidium) = subtruncatum Malm, 1855.
ashmuni Sterki, 1903b (Pisidium) = casertanum Poli, 1791.

atlanticum Sterki, 1905b (Pisidium) = casertanum Poli, 1791.

aurea Prime, 1851 (Cyclas) = |Sphaerium)] striatinum Lamarck, 1818.
australe Sterki, 1916b (Musculium) = [Sphaerium] securis Prime, 1851,
cicer Prime, 1853 (Pisidium) = variabile Prime, 1851.

cinereum Alder, 1838 (Pisidium) = casertanum Poli, 1791.

columbianum Sterki, 1913 (Pisidium) = casertanum Poli, 1791.
complanatum Sterki, 1903¢ (Pisidium) = casertanum Poli, 1791.

crassum Sterki, 1901 (Sphaerium) = sulcatum Lamarck, 1818.
cuneiforme Sterki, 1903¢ (Pisidium) = casertanum Poli, 1791.

decisum Sterki, 1922b (Pisidium) = variabile Prime, 1851.

declive Sterki, 1912a (Musculium) = [Sphaerium] lacustre Miller, 1774.
declive Sterki, 1922b (Sphaerium) = striatinum Lamarck, 1818.

deflexum Sterki, 1922b (Pisidium) = adamsi Prime, 1851.

dentata Haldeman, 1841 (Cyclas) = [Sphaerium] striatinum Lamarck, 1818.
dispar Sterki, 1911b (Pisidium) = casertanum Poli, 1791.

elevata Haldeman, 1841 (Cyclas) = [Sphaerium] partumeium Say, 1822.
elevatum Sterki, 1916b (Pisidium) = casertanum Poli, 1791.

emarginata Prime, 1851 (Cyclas) = [Sphaerium] striatinum Lamarck, 1818.
equalis Rafinesque, 1820 (Phymeroda) = [Pisidium] dubium Say, 1816.
fabale Sterki, 1916b (Pisidium) = casertanum Poli, 1791.

fallax Sterki, 1930 (Sphaerium) = sulcatum Lamarck, 1818.

ferrissi Sterki, 1902b (Calyculina) = [Sphaerium] partumeium Say, 1822.
flava Prime, 1851 (Cyclas) = [Sphaerium] striatinum Lamarck, 1818.
friersoni Sterki, 1906d (Pisidium) = casertanum Poli, 1791.

furcatum Sterki, 1913 (Pisidium) = casertanum Poli, 1791.

glabellum Sterki, 1913 (Pisidium) = nitidum Jenyns, 1832.

griseolum Sterki, 1922b (Pisidium) — casertanum Poli, 1791.

handwerki Sterki, 1899b (Pisidium) = nitidum Jenyns, 1832.

hannai Sterki, 1916a (Pisidium) = casertanum Poli, 1791.

hendersoni Sterki, 1923 (Pisidium) — conventus Clessin, 1877.
hendersoni Sterki, 1906 (Sphaerium) = striatinum Lamarck, 1818.
hibernicum Westerlund, 1894 (Fossarina) = [Pisidium] ferrugineum Prime, 1851.
hodgsoni Sterki, 1902b (Calyculina) = [Sphaerium) partumeium Say, 1822.
huachucanum Sterki, 1916b (Pisidium) = casertanum Poli, 1791.
inornatum Sterki, 1911b (Pisidium) = punctiferum Guppy, 1867.
jalapense Pilsbry, 1903 (Sphaerium) = striatinum Lamarck, 1818.

jayensis Prime, 1851 (Cyclas) = [Sphaerium] lacustre Miiller, 1774.
kirklandi Sterki, 1899a (Pisidium) = fallax Sterki, 1896¢c.
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latchfordi Sterki, 1916b (Pisidium) = nitidum Jenyns, 1832.
lenticula Prime, 1865 (Sphaerium) = lacustre Miiller, 1774.
lermondi Sterki, 1913 (Pisidium) = nitidum Jenyns, 1832.
lilycashense Baker, 1898 (Sphaerium) = striatinum Lamarck, 1818.
limatulum Sterki, 1905a (Pisidium) = punctiferum Guppy, 1867.
limpidum Sterki, 1922b (Pisidium) = nitidum Jenyns, 1832.
lineatum Sterki, 190la (Sphaerium) = sulcatum Lamarck, 1818.
lucidum Sterki, 1923 (Pisidium) = casertanum Poli, 1791.

mainense Sterki, 1903 (Pisidium) = walkeri Sterki, 1895c.

marci Sterki, 1909 (Pisidium) = subtruncatum Malm, 1855.
medianum Sterki, 1899a (Pisidium) = ferrugineum Prime, 1851.
minor Adams, 1841 (Cyclas) = [Pisidium] casertanum Poli, 1791.
minusculum Sterki, 1906d (Pisidium) = nitidum Jenyns, 1832.
mirum Sterki, 1923 (Pisidium) = casertanum Poli, 1791.

modesta Prime, 1851 (Cyclas) = [Sphaerium] striatinum Lamarck, 1818.
neglectum Sterki, 1906b (Pisidium) = casertanum Poli, 1791.
nevadense Sterki, 1913 (Pisidium) = casertanum Poli, 1791.

nobile Gould, 1855 (Sphaerium) = patella Gould, 1850.

notatum Sterki, 1927 (Sphaerium) = striatinum Lamarck, 1818.
noveboracense Prime, 1853 (Pisidium) = casertanum Poli, 1791.
occidentale Newcomb, 1865 (Pisidium) = casertanum Poli, 1791.
ohioense Sterki, 1913 (Sphaerium) — striatinum Lamarck, 1818.
orbiculare Sterki, 1913 (Musculium) = [Sphaerium] partumeium Say, 1822.
orcasense Sterki, 1922b (Pisidium) = casertanum Poli, 1791.

overi Sterki, 1913 (Pisidium) — subtruncatum Malm, 1855.

ovum Sterki, 1916b (Pisidium)= casertanum Poli, 1791.
pallidium Gray, 1856 (Sphaerium) = transversum Say, 1829.
paradoxum Sterki, 1922b (Pisidium) = casertanum Poli, 1791.
parvum Sterki, 1909¢ (Sphaerium) = securis Prime, 1851.
pauperculum Sterki, 1896d (Pisidium) = nitidum Jenyns, 1832.
pilsbryanum Sterki, 1909a (Sphaerium) = striatinum Lamarck, 1818.
politum Sterki, 1895¢ (Pisidium) = casertanum Poli, 1791.
primeanum Clessin, 1878 (Sphaerium) = patella Gould, 1850.
probum Sterki, 1923 (Pisidium) = variabile Prime, 1851.
prognathum Sterki, 1922b (Pisidium) = nitidum Jenyns, 1832.
proximum Sterki, 19G6b (Pisidium) = casertanum Poli, 1791.
punctatum Sterki, 1895b (Pisidium) = punctiferum Guppy, 1867.
pusillum Sterki, 1910c (Musculium) = [Sphaerium] lacustre Miiller, 1774.
randolphi Roper, 1896a (Pisidium) = casertanum Poli, 1791.
raymondi Cooper, 1892 (Sphaerium) = lacustre Miiller, 1774.
regulare Prime, 1851 (Pisidium) = casertanum Poli, 1791.

roperi Sterki, 1898b (Pisidium) = casertanum Poli, 1791.

rosacea Prime, 1851 (Cyclas) = [Sphaerium] lacustre Miller, 1774.
roseum Scholtz, 1843 (Pisidium) = casertanum Poli, 1791.
rotundatum Prime, 1851 (Pisidium) = obtusale Pfeiffer, 1821.
rowelli Sterki, 1903¢ (Pisidium) = casertanum Poli, 1791.

ryckholti Normand, 1844 (Cyclas) = [Sphaerium] lacustre Miiller, 1774.
sargenti Sterki, 1901c¢ (Pisidium) = adamsi Prime, 1851.

scutellatum Sterki, 1896d (Pisidium) = lilljeborgi Clessin, 1886.
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similis Say, 1816 (Cyclas) = [Sphaerium] sulcatum Lamarck, 1818.
singleyi Sterki, 1898a (Pisidium) = punctiferum Guppy, 1867.

solidula Prime, 1851 (Cyclas) = [Sphaerium] striatinum Lamarck, 1818.
sphaerica Anthony, 1853 (Cyclas) = [Sphaerium] securis Prime, 1851.
sphaericum Sterki, 1912¢ (Pisidium) = adamsi Prime, 1851.
splendidulum Sterki, 1898a (Pisidium) = nitidum Jenyns, 1832.
spokani Baird, 1863 (Sphaerium) = striatinum Lamarck, 1818.
staminea Conrad, 1834 (Cyclas) = [Sphaerium] striatinum Lamarck, 1818.
steenbuchi Moller, 1842 (Cyclas) = [Pisidium] casertanum Poli, 1791.
streatori Sterki, 190la (Pisidium) = casertanum Poli, 1791.

strengi Sterki, 1902a (Pisidium) = casertanum Poli, 1791.
subrotundum Sterki, 1906d (Pisidium) = casertanum Poli, 1791.
subtransversum Prime, 1860b (Sphaerium) = transversum Say, 1829.
succineum Sterki, 1907b (Pisidium) = casertanum Poli, 1791.

superius Sterki, 1907b (Pisidium) = casertanum Poli, 1791.

tenue Prime, 19160 (Sphaerium) = nitidum Clessin, 1876.
tenuilineatum Stelfox, 1918 (Pisidium) = punctiferum Guppy, 1867.
tenuissimum Sterki, 190la (Pisidium) = nitidum Jenyns, 1832.

torsum Sterki, 1916b (Sphaerium) = striatinum Lamarck, 1818.
trapezoideum Sterki, 1896a (Pisidium) = casertanum Poli, 1791.
triangularis Say, 1829 (Cyclas) = [Sphaerium] striatinum Lamarck, 1818.
truncata Linsley, 1848 (Cyclas) = [Sphaerium] partumeium Say, 1822,
tumidum Baird, 1863 (Sphaerium) = striatinum Lamarck, 1818.
uintaense Call, 1886 (Sphaerium) = nitidum Clessin, 1876.
ventricosum Prime, 1851 (Pisidium) = obtusale Pfeiffer, 1821.
vermontanum Prime, 1861 (Sphaerium) = striatinum Lamarck, 1818.
vesiculare Sterki, 1896¢ (Pisidium) = obtusale Pfeiffer, 1821.

vexum Sterki, 1916b (Pisidium) = ferrugineum Prime, 1851.
virginicum Prime, 1865 (Pisidium) = dubium Say, 1816.

virginicum Sterki, 1916b (Pisidium) — dubium Say, 1816.

walkeri Sterki, 1901 (Sphaerium) = nitidum Clessin, 1876.

winkleyi Sterki, 1909c (Musculium) = [Sphaerium] lacustre Miiller, 1774.
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GLOSSARY

ANTERIOR END: In Pisidium this is the longer end of the shell; in Sphaerium it is the short-
er end. The foot of the animal is directed toward this end.

BEAKS (UMBONES) : The embryonic shell around which the later shell develops. The raised
part on the dorsal margin of the shell.

CALYCULATE (CAPPED) : Cup-like, as the beaks when separated from the rest of the shell
by being distinctly raised, as in “Musculium.”

CARDINALS: The small “teeth” under the beaks. There are usually two cardinal teeth in the
left valve and one in the right; sometimes this order is reversed.

comrRresseD: Flattened laterally; pressed together.

cusrs: The elevations on the lateral teeth.

prpresskD: Flattened dorso-ventrally.

pip: A downward inclination.

pIsTAL: Farthest from the beaks.

DORSAL MARGIN: The upper edge of the shell; includes the hinge.
EMBRYO: The unborn young, often still in the gill pouches.

HINGE: Includes the hinge-plate, the cardinals, and the laterals.
HINGE-PLATE: That part of the hinge between the laterals.

INFLATED: Swollen; opposite of compressed.

JuveniLes: This term covers all the young, from birth to less than half-grown.
LATERALS (LAMINAE): The long “teeth” at each end of the hinge-plate.

LEFT VALVE: When a shell is placed with the hinge up and the anterior end forward, the
valve on the left side is the left valve.

NEPIONIC: The young that have been born only a short time, or the very early young stage.

POSTERIOR END: The shorter end in Pisidium, and the longer end in Sphaerium; also the
end from which the siphons extend.

PROXIMAL: Nearest the beaks.

riBs: Very heavy striae.

RIDGES (APPENDICULAE): A wrinkle on the beaks of Pisidium forming a ridge or raised part.
RIGHT VALVE: Valve on right side (see under left valve).

sTrRIAE: Concentric raised lines or striations which vary from very fine to very coarse;
very coarse striae are often called ribs.

SUBCENTRAL: Not quite central.

suLcus: A longitudinal furrow, one on each end of the hinge-plate, usually on the right
valve, serving as socket for the teeth of the other valve.

TRUNCATE: Having the end cut off rather squarely.
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PLATE III
Hinges of Pisidium: (1) dubium, (2) amnicum, (3) idahoense, (4) wariabile, (5)
adamsi, (6) walkeri. Figures 1-3, X 6.5; figures 4-6, X 10.



PLATE IV

Hinges of Pisidium: (1) casertanum, (2) lilljeborgi, (3) milium, (4) obtusale, (5)

fallax, (6) ferrvgineum. Figures 1, 3, 4,5, and 6, X 15; figure 2, X 12.5.



6

PLATE V
Hinges of Pisidium: (1) aequilaterale, (2) compressum, (3) ultramontanum, (4)

henslowanum form supinum, (5) cruciatum, (6) mitidum. Figures 1 and 5, X 17; figures
2,3,4, and 6, X 13.



PLATE VI

Hinges of Pisidium: (1) subtruncatum, (2) punctiferum, (3) henslowanum, (4)

walkeri form mainense, (5) insigne, (6) conventus. Not to scale.



PLATE VII

Cardinal teeth of Pisidium: (1) dubium, (2) amnicum, (3) idahoense, (4) variabile,
(5) adamsi, (6) walkeri, (7) casertanum, (8) lilljeborgi, (9) milium, (10) obtusale,
(11) fallax, (12) ferrugineum, (13) aequilaterale, (14) compressum, (15) ultramontanum,
(16) cruciatum, (17) nitidum, (18) subtruncatum, (19) punctiferum, (20) henslo-
wanum, (21) insigne, (22) conventus. Not to scale.


















