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A STUDY OF TRITOGONIA TUBERCULATA,
' THE PISTOL»GRIP_MUSSEL :

Davin T. Jones : /

v

The incentive to study certain animals comes, not because of
their utility, but hecause thejr uniqueness arouses curiosity. 'The
blade-beaked skimmers {Rhynchopide), duck-hilled platypus (Or-
nithorhynchus), the dog’s head butterfly (Zerene CESONIL) are
familiar examples. Among mollusks, the buckhorn or pistol-grip,

 Tritogonic tuberculate (Barnes), likewise never fails to arouse
curiosity.  Children wonder ““what is the matter with it’' and
usually regard it as a freak. The noticeable feature about the
shell is the surface, studded with protuberanees which makes the
pame ‘‘pistel-grip” applicable. Call speaks of the surface ag

" #podulous,”’ while Baker calls the prominences ‘““tear-like pus-
fnles.”” Simpson® regarded this shell as peculiar enough to merit
a separate genus Irifogonia. Ortmann? thinks it resembles the
Quadrulas enough in internal anatomy to be called Quadirula fuber-
culofa (Barnes). Ag to the pustulate surface, he calls attention
to the fact that Quadrulae lachrymosa (Lea}, the maple-leaf is
searcely less pustulose. Walker,? however, as late as 1918, is
content to let it remain aloof in its own genus Trilogonia,

Simpson gives two species and one variety of Pritogonia for
the United States, In distribution Tritogonia tuberculate is cou-
fined to the Mississippi Valley and Quif drainages. Call* gives
its range as ““ Western New York to Minnesots, Iowa and Nebraska;
te Kansas and central Texas; to Georgia and Alabama. The
species was originally deseribed from Wisconsin.” In most older
works it goes under the name Unio fuberculadus {Barnes), which
nume dates from 1823, :

Economic reports on Tritogonia tuberculata for the most part

~pousider it along with other shells, It is used to & certain extent

S
s 8ynopsis of the Naindes, p. 608,

tFamilies and Genera of the Najades, p. 254.

tA Synopsis of the Classification of the Fresh Water Molluses of North
America, p. 45, . . N :
¢ The Unionide of Arkansas, p. 55.
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4 IOWA STUDIES IN NATURAL HISTORY

in the pearl-button industry. Coker® reporis it as having ‘‘white
nacre of good texiure and quality, but is often spotted. It is
thinnish at the tip and has a very rough back; some shells have
a pinkish tinge.”” Baker® reports that the Salt Fork and Sangamon
species (Ilinois) are of good quality for buttons, and ecalls atten-
tion to the fact that ‘‘abnormalities and pearly growths due to
injuries or parasitism are rare in specimens of this species exam-
ined.’” Call reports the nacre as usually white, but often blotehed
in large specimens with irregularly distribunted, brownish spots.
. He says that more than half the specimens irom the Cahaba River,
" Alabama, have purple nacre.

The following extracts from deseriptions bring out the main
features of the shell and animal.

Ward and Whipple™— ¢ All four gills serving as marsupia. Shell
large, solid, rhombeid, truncated posteriorly in the male, elongated
with a strong posterior ridge, sexes dissimilar in shape, the poster-
ior region being rounded or subcompressed in the female; hinge
complete, surface pustulose, except.on the extended portion of
the female.”” Walker—*‘Epidermis dark olive, hinge plate rather
narrow ; pseudocardinals strong, rugged ; laterals long and straight,
near to the psendoeardinals.’”’ Simpson— " Well developed lunule

filled with epidermal matter. . . . . Inner gills much larger than

outer, generally free from abdominal sae.”’

The periostracum is thin and tough, not scaling readily; the
prismatic layer thin, and the nacreous layer thick. All three
layers enter into the composition of the nodules. On the inside
of the shell the nacre iz smooth showing no econformity to the
rough exterior except slight undulations in the posterior region,
and an arched furrow corresponding to the umbonal ridge. The
latter is sometimes so great as to pull the mantle away from the
shell, thus breaking the pallial Iine as in fiz. 3. The nodules are
irregular, but often elongate and pointed radially in the opposite
direction from the beak. Back of the posterior umbonal ridge
especially of the short shells, the nodules are extremely large and
united in huge foids. &

A good start has been made on the ecology of Tritogonta tuber-
culate in the Fisheries Bureau Report on ‘‘Natural History and

5 Fresh-water Mussels and Mussel Industries, p. 27,
¢ Fauna of the Big Vermillion River, p. 33.
7 Fresh Water Biology, p. 298,
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- Propagation of Fresh-Water Mussels®,”” There Tritogonia tuber-
culata is recorded as being found in sand, sand and gravel, gravel,
" mud and sand, soft mud ever firm bottom, mud, and elay and sand.
Authorities disagree as to which kind of bottom Tritogonia fuber-
* culata prefers, some believing ““mud’’ or ‘‘mud over firm hottom’’,
while others lLelieve ‘‘gravel’’. Drew? records it as common, es-
pecially on muddy bottoms, Baker found the largest specimens
. “on a mud bottom although it also lives on sand and gravel
bettom.”” The specimens on which this article is based were brought
up by the sand pump from the sand bed in Towa River just south
- of Benton Street bridge at Iowa City, Iown. Somewhere in the
- neighborhood of fifteen specimens were secured during the period
from September throuvgh December, 1925. When vock and gravel
were pumped up with the sand they seemed to be the most plen-
" tiful. They were thrown out very irregularly, more than half
the number being secured on two days between whichi several weeks
intervened. Ag the intake of the sand pump was swinging across
~ the river in ever-lengthening arcs, this would hint at gregarious-
" ness. Single specimens were secured while the pumping was con-
fined to the middle of the stream, but the two groups were struck
~ when pumping was approaching shore, yet in deep water and
current. Coker, Shira, and co-workers record T'ritogonia fuber-
_culata as occuring in little or no current, fair or good current, and
" strong or swift current, Two authorities think it prefers the
second situation; one, the last. While Tritogonia {uberculate seems
to prefer a current, it ean live in still water. Of the group on
which this article is based, one was kept alive from the latter part
- of September to the first of the following December in a vessel in
- which the water was changed once a day or once in two days.
Tritogonia fuberculata outlived other species (Quedrula plicata,
Q. pustulosa, and Lampsilis gracilis) kept under similar conditions.
 Of the other forms Quadrule plicata scemed to approach the en-
_ durance of Tritogontia tuberculata. .
As this study was made in the fall there was no opportunity to
observe glochidia for Trifogonia tuberculata is a summer breeder.®®
. Simpson, quoting Kelly, in **Synopsis of the Najades’ says that

& Coker, Shira, Clark, and Howard, p. 106,
% Unios of Iowa, Vel 2.

KS Coker and others. Natural History ané Propagstion of Fresh Water
ussels.
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the form with the compressed shell, having the expanded flap
behind, is the female” Very little seems to be known of the life
history of this species. Coker, Shira, and asspeiates give an illus-
tration of a glochidium, and chserved the growth made by a med-
ium sized specimen from July 31, 1911 to Nov. 14, 1913 during
which there was an increase in length of 0.36 inch. Baker, in Salt
Fork at Homer Park, IiL, found large males 115 mm. long and
females 145 mm. long, together with young specimens 46 mm. long.

Tritogonia tuberculata has been and is yet reported ag common in
regard to numbers throughout its vange. In the region of Iowa
City the f{ollowing are the most common mussels in the order of
their abundance, judging from what the sand pumps throw up
and from the shell piles along the shore.

1. Quadrula plicata (Q. undulale is less commeon than Q.
plicete and is usually not distinguished from it.)
Symphynota complanata
Lampsilis graeilis
Lampsilis ligamentina -~
Anodonta grandis
Quadrula pustulosa
Tritogonia tuberculata
Lampsilis veniricosa
Lampsilis anodontoides
Obliquaria reflexa

11. Plagiola donaciformis

12, Lampsilis alata ,

13. Quadrula trigona

14. Lampsilis eapax

15. Pleurobema ®s0pus

16. Quadrula coccinea

17. Lampsilis recta—1 lve specimen and 1 valve found

18. Quadrula metanevra—1 specimen—Coralville

19. Lampsilis subrostrata—1 specimen—near Amana

20. Quadrula ebenus—I1 valve

21. Quadrula lachrymosa?—1 valve. .

The following living mussels were thrown out of the same sand
bed where the specimens of Trifogonia tuberculale were secured-
These are given in the order of their abundance.

i, @Quadrula plieata .

2. Lampsilis gracilis
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Ancdonta grandis -

Quadrula pustulosa

Tritogonia tuberculata

Lampsilis anodontoides

Quadrula trigong--1 specimen

Pleurcbema sesopus—1 specimen.

. Symphynota complanata—1 specimen.

10. ILampsilis recta—1 specimen.

Shimek’s *“Keys to the Mollusca of Towa’’ were used in classifica-
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- sten for the facilities provided in the laboratories of Animal Bi-
ology of the State University of Towa where this study was made,
as well as for the helpful suggestions offered.

- Missues for seetioning®® were fixed in Bouin’s picro-formol, Car-

2a

%= poy’s fluid, Chrom-aceto-formaldehyde,”* and Chrom-oxalic acid.®®

The paraffin method for delicate ohjeets was used. All sections
- were cut 10 micra thick except one thick free-hand seetion through -
the edge of the mantle to show the ealeareous bodies in the connee-

% tive tissue. Tor a detailed study of cell structure it would be

better to cut still thinner. Sections through the visceral mass were
floated out in warm water immediately after cutting to prevent
eurling. Delafield’s hematoxylin and erythrosin weve used as stains,
although mucin tests were made with thionin also. The ealeareous

* nature of struetures was tested by adding glacial acetic aeid to

freshly-stained sections and observing changes under the low power
of the compound microscope. Permanent sections were cleared In

‘11 8ee Guyer for techuique unless specifieally stated.
12 Formula used in Laboratories of Animal Biology, 8. U. L

Chromic Acid, 1% 640 ce.
Glacial Acetic 40 cc,
Pure Formaldehyde 320 ce.-

1C00 ece.

Wash out in water.
3Formula used in Laboratories of Animal Biology, 8. U, L

Oxalic Acid, B% ag. sol 800 ce.
959, Alcohol 600 ce.
Chremie Acid, 195 aq. sol. 600 ec.

‘ 2000 cc.

Mix in the order as named.
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xylol and mounted in balsam. Outlines of drawings of microseopic
sections, except figures 8, 9, 14, and 21 were made by the aid of
the projecting microscope. TFigures 8,9, and 14 were made under
oil immersion,
The ligament in Trifogonie tuberculale extends from the beaks
posteriorly about half the length of the hinge teeth. It is low,
~usually not rising above the level of the dorsal part of the valves.
Anterior and posterior to the ligament lie the anterior and poster-
ior lunules respectively. The former has more epidermal matter
and is better developed. Both hunules and the ligament have a
heavy outer layer corresponding to the periostracum of the valves.
The interior of each valve, if normal, is a mirror-image of the
other, except for the teeth. The eardinal teeth, normally two in
each valve, are large and jagged, the most anterior cardinal in
the left valve being usually largest. The broad, smooth, flattened
junetion between the cardinals and hinge teeth is well developed
in both valves. On the right valve it frequently bears a rudimen-
tary third cardinal. There are two hinge teeth in the left valve
and one tooth in the right. Of the former, the ventral tooth is
usually highest in its posterior extent. The hinge teeth are quite
straight but do not run parallel with the dorsal border of the shell.
Both anterior and posterior adduetor scars are well impressed,
the former being deeper. Continucus with its inner border is
the sear of the anterior retractor pedis. The impression of the
protractor pedis, immediately posterior to the anterior adduector,
is especially deep. The posterior retractor pedis sear, near the
dorso-anterior border of the posterior adductor, is very _mmvmwmmm&.
The pallial line normally extends from the lower outer portion
of the anterior adductor sear around to the outer border of the
posterior adductor scar, It does not run parallel to the border,
especially in the posterior part, but continues its oval course
without following the posterior bulge of the margin. Some mantle
vessel, probably the peripheral artery of the mantle, has impressed
a groove in the macre, starting where the pallial line meets ;.@
anterior adductor scar, then curving outward and running posterd
otly close to and parallel with the margin of the valve, THIS
groove becomes fainter as it proceeds posteriorly. A slight pearly
ridge, obliguely dorsal to the depression which corresponds 10 the
umbonal ridge is noticeable in some shells,
The mantle closely invests the inver surface of each valve. It
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* is attached st the musele sears by the piercing strands of the

muscles, and at the pallial line also by muscular strands. The

. mantle is thin and barely transpareni exeept the portion distal to
= the pallial attachment, which forms a thickened muscular edge. The

right and left lobes of the mantle are fastened together between

. the two siphons in the region of the posterior termination of the
- gills.

At the exhalant siphon there is little modifieation of the

7 mantle, but at the inhalant the margin is much thickened, and the
2 inner part is modified into papille, called siphonal tentaecles or

Fn

These are most robusi near the center of the siphonal

side of the siphon and twice that many small ones. The two lobes
“of the mantle meet near the posterior ends of the hinge teeth. A
‘thickened fold of the mantle (fig. 4x) lying dorsal to the hinge
teeth continues as thin sheets over the hinge teeth of both right
and left valves. Between the bases of the eardinal teeth the mantle

Tt
s
S

AT 5 thickened, and again becomes very thin over the jagged portion
, of the eardinals. : .

The function of the mantle in secreting the shell is an interesting
study, The edge of the mantle is modified, mot only at the inhalant
siphon, but to the lesser degree all around. In cross-section it
shows an outer, a middle, and an inner lobe (fig. 11). The peri-
ostracum is seereted from a groove at the junetion of the outer
and middle lobes. This groove is lined ventrally by a mound of

2 tall columnar epithelium and dorsally by cuboidal epithelium (fig.

13). The periostracum seems to come off of the latter as a secre-
tion, The cells of this groove are not pigmented as is the neighbor-
ng epithelium. This apparatus makes an excellent histological

matic layer and naereous layer is not so evident. Sinee the peri-
costracum is the outer layer, and is laid down first, the other two
mmmwmwm would have to be formed by the outer lobe of the edge or
\m.s outer epithelium of the mantle. No histologieal evidence was
found as to the origin of these two. Parker and Haswell make
“the statement that the prismatic coat is also formed by the edge
wcm the mantle and the nacreous coat by the whole outer surface of
5 »wm mantle. The outer epithelium consists of tall columnar epithe-
Lia] cellg (fig. 14) resting on a homogeneous basement membrane
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under which are the muscle cells and connective tissue. The inner
epithelium is similar but contains more mucous cells, many of
which are subepithelial (fig, 12). The inner lobe of the edge of
the mantle contains much amorphous material which stains blue
with hematoxylin, In the middle, connective-tissue layer of the
mattle, large masses of granules ealeareous in nature were found.
These disintegrate least in thick seetions.

A process, no less interesting than the activities of the mantle
edge, is going forward in the region of the hinge teeth and ecardinal
teeth. Drew, in “‘Unios of Towa™, Vol. 1, gives sections through
the teeth, showing the wndulating layers of naere deposited by
the Emsﬁm. + Coker and co-workers, in *‘Natural History and Pro-
pagation of Fresh-Water Mussels’”, say that hypostracwm is laid
down by the ends of the muscles in place of nacre. Since the
muscles retain the same relative position on the shell during the
life of the animal they must migrate to keep up with shell growth.
Thus a layer of hypostracum extends in a tapering vein through
the nacre from the beak to each muscle sear and to the palliial line.
Considering the process of enlargement of the teeth by the mantle
as going forward over these earlier deposits of hypestracum, the
explanation of the growth of this part of the shell becomes as
interesting as the marginal growth, It is interesting to note that
the thickest part of the mantle, which is in the region of the
inhalant siphon, produces the thinnest part of the shell. A fold
of the mantle, covering the anterior ends of the gills and the liver,
is ¢ontained in the umbonal cavity which in Tritogonia tuberculata
lies under the flattened junction of cardinal and hinge teeth,

The cuter gills are attached to the mantle. Keber’s organ, @
light brown body, lies along the mantle dorsal to the junetion. The
gills are generally considered as modified folds of the mantle.
There are four gills, one pair on each side of the central, viseeral
mass. The outer gill in Tritogonia tuberculate is much shorter than
the inner one, as shown in fig. 5. Each gill ig composed of two
lamelle with an intervening series of water tubes. The lamelle

are connected by interlamellar junctions between water tubes.
Bach lamella is finely striated vertically on its outer surface by
ridges and grooves. These ridges are the gill filaments. There
are ten to the millimeter in one specimen studied. In this speci-
men, interlamellar junections showed through the lamella so they
could be counted from the outside. There were twelve of these to
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one centimeter, Fig. 17 shows a cross section of the dorsal portion
of the gills. The filaments cut in section are margined with
ciliated epithelium. Spaces, called ostia, open between filaments
snd communicaie with the water tubes. Thus water, admitfed
through the inhalant siphon, circulates from the mantle cavity
through the ostia, through water tubes, to super-branchial chamber,
and out at the exhalant siphon. Through the substance of the
lamella and interlamellar junctions run many biood vessels.
Schwanecke, in 1913, worked out the relations of these vessels
- in Anodonta.  He finds that the venous net or reticwlum lies
vertically near the outer edge of the lamella and extends into each
gill filament. The arterial net is represented by a vertical network
of vessels near the water tubes. Between these two nets there are
eonnectives, The larger arieries come in through the interlamellar
junetions.  Supporting rods are found in the filamenis. In the
dorsal portion of the gill, mucous material was found. Masses of
mueous material seem guite common in the mantle and certain
parts of the body. Sometimes they are amorphous, sometimes
goblet cells, or long subepithelial mueous cells. The last case is
best illustrated in the long subepithelial mucous cells in the ventral
porticn of the foot (fig. 16).

- The visceral mass consists of two parts;—the viseeral mass proper
and the muscular foot which curves over the visceral mass ven-
trally and anteriorly. The foot in the Tritugonia fuberculata is
narrower and projects more anteriorly than the foot in mussels
of the Lampsilis type. A specimen kept in an aquarium quickly
buried itself in the sand on the bottom when the water hecame
. Stagnant, instead of pulling itself over the surface as Lampsilis
" gracilis and Quadrule plicate did. The foot in Tritogonia tubercu-
lata seems to be very efficlent, although it is less frequently pro-
- truded than in the Quadrulas.  Above the foot is the visceral
. Mass proper which in cross-section projects downward in longi-
 tudinal midiine into the foot (fig. 21). 'Transverse muscles pass
wrgcm& the viseeral mass from the museles of the foot on one side
to those on the other. BMost of the visceral mass proper is composed
of reproductive organs which give it a spongy appearance. In
- the viseeral mass are imbedded parts of other systems as deseribed
below. Dorsal to the visceral mass lie the organs of Bojanus,
. Eidneys op nephridia, two tubes one on each side consisting of
& ventral glandular and smooth dorsal portion. They lie just
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dorsal to the internal gill and lower, more internal, and more
posterior than Keber’s organs (fig. 4). A section through the
folds of the glandular portion (fig. 15) shows that these folds are
made up of a single Jayer of eclumnar epithelium, beneath which
is a thin layer of conneetive tissue. Under this are large spaces
containing many leucoeytes.

Dorsal to the organs of Bejanus, and in midline, is the heart,
composed of a tubular ventricle and two flaplike auricles (fig. 4).
The ventricle i hcﬁ& around the reetum, thus enclosing it. The
perieardium (fig. 5) eovers this organ loosely leaving a large peri-

cardial space, '

The mervous system consists of three pairs of ganglia. In
Tritogonie tuberculata the nervous system is white. In two of the
species disseeted, namely Syniphynota complanate and Plenrobema
@sopus, thig system had a salmon colored tinge which set it off
markedly from the surrounding tissues and faeilitated dissection.
In Tritogonia tuberculaia the cerebral ganglia lie on the ventro-
posterior surface of the anterior adductor muscle, the wvisceral
ganglia on the ventral surface of the posterior adduetor, and the
pedal ganglia in the musecles of the anterior foot region in midline
near the junction of the viseeral mass proper with the muscles
of the foot (fig. 4). The first two pairs are connected by ecommis-
sures (fig. 21) and the pedal are connected to the cerebral ganglia
by commissures. In a cross-section through the pedal ganglia
and anterior foot region, the nerve cells were torn apart in see-
tioning by transparent, elongate capsules, which were themselves
shattered by the razor. Some of these contained coarse, gran-
ular bodies which stained deep blue with hematoxylin, These
parasitic sporocysis (fiz. 9) seemed to be confined to the ganglia
as the surrounding muscles were free of them. Except for lacking
the long flaitened tail, they resembie the sporocysts of gregarines
which Helen P. Goodrich illustrated in a reeent mumber of :5
Quarterly Journal of Alicroscopical Sciencet

The labial palps are four in number and lie one pair on each
side of the visceral mass. They are joined dorsally for a greater
part of their length, The approximated sides of Iabial palps are fur-
rowed vertically by lateral furrows (figs. 6, 7, and 10). These for-
rows and the ridges between are lined with columnar, ciliated

1s Quarterly Journal of Microscopical Seience. Vol 69, Part IV, Oct. 1925, -

Plate 49, page €28, fig. 10.
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- epithelium which rests on conneetive tissue. (rooves project into

the ridges on either side of the furrows. These grooves are very
regularly arranged in T'rifogonia tuberculata. Many blood vessels

" run through the connective tissne of the palp. The outer epithe-

linm rests on a heavy basement membrane of homogeneous strue-
ture. The labial palps are united and fastened to the visceral
mass for about one-half their length as shown in figure 5. However,
the labial palps are joined together posterior to this and are
attached to the mantle for about fivesixths of their length, the
posterior one-sixth being free. In this region, where they are
joined to the mantle but mnot to the visceral mass, there is a
distinet dorsal furrow which extends dorsally to the ventral
margin of the inner gill. This furrow is lined with columnar
epithelium (fig. 8) which has very large cilia. Many goblet cells
also occur in this region. The two pairs of labial palps meet at
the mouth, thus forming upper and lower lips.

The mouth opening is small. It leads into a short esophagus
which gradually enlarges and opens to the right into a sac-like
stomach which eontinues as a blind pouch anteriorly. Both esopha-
gus and the stomach are surrounded by the liver. The intestine
leads obliquely, from the ventral part of the stomach, in a U-shaped
loop ventro-posteriorly through the mass of reproductive organs to

- the ventral part of the visceral mass proper, then eurving dorsally
. to the postero-dorsal portion of the visceral mass. This U-shaped

portion is sometimes called the crystalline style portion, as under

eertain conditions it contains the erystalline style. Irom here the
- intestine bends sharply on itself, curving to the right and posteri-
_orly, Tt descends parallel to the ascending ramus of the U until
.1t reaches the most veniral portion of the viseeral mass; thence it
] aoﬂﬁbﬁmm anteriorly along the ventral margin of the visceral mass

until under the stomach, then curves m&mwﬁq on itself, turning to
.&m right and running posteriorly, crossing to the right of the de-

A momu%um. ramus of the U, This part is known as the thin-walled
. portion, After crossing to the right it curves between the two
.wEE of the U as the rectum, and passes into the pericardium and
; the ventricle of the heart where it takes a horizontal course poster-
orly, finally running dorsal to the posterior adductor and termi-
JDating in the anus which is bordered by scalloped folds. Starting
- In the last ascent of the intestine, or in the reetum, is a ventral
- folg, the typhlosole. The intestine is small in the erystalline style
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portion. The thin-walled portlon and rectum are much more
enlarged. The coiling of the intestine is remarkably uniform in
the different specles of mussels examined. Variations were noted
in T'ritogonin fuberculate in the anterior extent of the intestine in
the ventral portion of the viseeral mass, and in the nearness of
approach to the stomach of the typhlosolie portion of the rectum
(fig. 4).

A eross-seetion of the rectum in the region of the ventricle (fig.
20) shows an inner lining of ciliated, columnar epithelium with
many goblet cells, The typhlosole is composed of connective tissue.
The basement membrane of the epithelium is most pronounced
here. .

The liver, greenish in color, closely surrounds the esophagus
and stomnach and extends dorsally with the anterior poriion of the
gills inte that fold of the mantle which goes into the beak of the
shell (fig. 4). It is a compound tubular gland as shown by cross-
section (fig. 18). The larger ducts are lined by folded epithelium
composed of slender, ciliated, columnar cells and goblet cells, Some
of these felds are eansed by aetual folding while others are formed
by elongation of the eells. The tubes are lined with secreting
epithelium, composed of large cuboidal or columnar cells.
 Tritogonia tuberculate structurally presents a peculiar sheil,
some pecullarities of the gills, and a narrower and more anteriorly
projecting, blade-like foot than most freshwater mussels. Tt is
hardy, it can endure still water, and is of some economic value.
This combination recommends further investigation of its life his-
tory from the viewpoint of mussel culture, Dr. Frank A.
Stromsten suggests that an investigation of the correlation between
lime content of water and type of shell might be well worth while
in the trausplanfation of mussels Tt would be interesting tc have
data from certain parts of Jowa where streams flow over relatively
little limestone, and then similar data from limestone regions of
our state, and notice the difference in thickness and texture of
the shells of mussels from the two areas. Professor Shimek finds
snall collecting better in limestone regions than in sand dune areas,
even though the latter be wooded. Some similar correlation might
be found in mussel distribution. Mr. George Potter brought some
mussels from the Ckoboji and Little Sioux regions, an area of com-
paratively little limestone and near the headwaters of the drainage
systems. I notice that his specimens of Symphynote complanata
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are much more fragile than those we find here in the Towa River.
The number of species varies with different localities, and the
individuals of one species vary likewise with locality., The whola
question is one that calls for data which could be collected easily.
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