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Cotype No. 2, width, 14 mm.; height, 11 mm, Univ. Colo.
Mus.

Cotype No. 8, width, 12.8 mm.; height, 10.6 mm. Univ.
Colo. Mus.

Cotype No., 4, width, 13 mm.; height, 10.8 mm, niv. Colo,
HMus.

Cotype No. 5, width, 13.5 mm.; height, 12 mm. Univ. Cole.
Mus.

Cotype No. 6, width, 14 mm.; height, 10.8 mm. A. N. 8.
Phila.

No. 5 is a melanistie example with no light band.

GLOCHIDIA IN BURFACE TOWINGS,

BY ¥, W. CLARK AND SAMUEL STEIN.

In their article on “‘Reproduction and Parasitism in the
Unionidse,”” by LeFevre and Curtis (Journ. of Experimental
Zoology, Vol. IX, Ne, 1, p. 98), under the caption, ‘' Behavior
and Reactions of Glochidia,” occurs the following statement:

At the time of spawning the glochidia, already free from
the egg-membranes and more or less loosely held together in
slimy strings, are discharged at irregular intervals through
the exhalent siphon. Being heavier than water, they sink
rapidly to the boitom, coming to rest with the outer surface
of the shell directed dewnward and the valves gaping widely
apart.’”” The belief was formerly general that they ‘‘swim’’
about by rapidly opening and closing the valves, after the
manner of Pecten, and in spite of frequent denials by Sehier-
holz (’88), Latter (’91) and others, the same statement is
stit] oceasionally eneonniered, In the recent volume on Mel-
Tuses in the Treatise on Zoology, edited by Lankesier, this
inexcusable error is represented. *‘‘The glochidia,”’ we are

again informed, ‘‘swim actively by eclapping together the
valves of the shell’’ (p. 260). They are, on the contrary, as
is now well known, entirely incapable of locomotien and re-
main in the spot where they happen to fall, and that ““The
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glochidia remain in this helpless situation until they die, un-
less they happen to ecome in contact with the host on which
they pass through the post-embryonie development ag para-
sites,”” The same statement occurs in the ‘Studies on the
Reproduction and Artifieisl Propagation of Freshwater Mus-
sels”’ by the same anthors in the Bulletin of the 1], S, Bureau
of Fisheries, Vol. XXX (Document No. 756, page 152).

The occurrence of glochidia in plankton is noted and com-
mented on in some fullness of detail by Kofolid in his report
on the Plankton of the lilinois River, Part 2, page 287, where,
under the heading ‘‘Lamellibranchiata’ he remarks: ‘‘This
group is represented in the plankton by the larval stages or
glochidia of the Undonide, which form an impertant part of
the bottom fauna of the stream and its tributaries.”’ Among
those mentioned as occurring in the plankton are Anodonte
corpulente Cooper, glochidia “‘referred with some uncer-
tainty’’ to Lampsilis anodontoides, and glochidia presumably
belonging to Arcidens confrogosus.

Kofoid’s remarks concerning the abundance, numbers and
percentage of oceurrence, temnperature relations and seasonal
distribution, as well as his remarks on identification of the
glochidia encountered, preceding as it does the strenuous
attempts at description and identification of glochidia and
ascertainment of breeding seasons of different species of mus-
sels later entered into with such avidity in behalf of mussel
propagation, form one of the most fascinating episodes in
seientific research. His discussion is unfortunately too long
to quote in a brief artiele like that intended here, but too
interestingly precious to be missed by anyone studying the
history of mussel propagation.

Peremptorily dismissing the temptation to quote remarks
illuminating other but what would anciently be called imper-
tinent phases of the subject here, it only remains to remark
that - what is really the one pertinent guery, that of the rela-
tion of the glochidia to the surface, is left in doubt. The
wording of the one introductory sentence quoted, doubtless
perfectly clear when written, develops an ambiguity which
increases with a growing interest in glochidia rather than
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mussel, Kofoid took his plankton by means of a pump, and
at all depths, from near the bottom to the surface. He may,
therefore, have obtained his glochidia anywhere between
those extremes of depth.

During the spring and summer of 1920, in an atfempt to
ascertain the relation, quantitastively and qualitatively, be-
tween the river, the reservoir and the various ponds of the
Fisheries Biological Station at Fajrport, lowa, occasional
surface towings were made with & fine bolting-cloth net in all
the places mentioned. On April 12, ten short hauls were
made at the surface of the Reservoir near its outlet, in about
12 feet of water. In the portion of the haul examined (im
most cases, especially where a congiderable amount of mate-
rial was taken, enly a small' portion, usually about one-tenth,
was examined carefully) a glochidium of the Anodonta type,
probably that of Anodonta corpulenie, was taken. It was at
first supposed that it was dead, but four hours after capture
it was observed to snap its valves.

On July 3, the river, which was high and muddy, showed a
slightly greenish cast, suggesting an abundanee of plankton.
Accordingly several short draws, almost dips, were taken at
11:15 a. m. from the end of the pier, from the surface in
shallow water near shore. One glochidium, provisionally iden-
tified as that of Lampsidis anodontoides, and 12 shorter,
rounder, probably of some species of Quadrula, were taken.
On July 29 a towing was taken in water a considerable dis-
tance from shore, from a boat and in the current. Only a
small amount of the material — mostly silt - was examined ;
but in the part serutinized was found a glochidiuzﬁ.

On July 80, the townet was held under the edge of the mass
of water eoming up from the river and falling in an inverted
bowl-shaped mass from the vertieal inlet pipe, where it enters
the Reservoir. The net was held here only about 3 minutes,
and naturally strained only a small portion of the water fall-
ing from the pipe—bhardly a hundredth part. A good deal of
material, chiefly detritus, was obtained and only a small
amount of this examined; but in this small amount was ob-
tained 8 glochidia of the Lampsilis type.
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On August 14, twenty-five liters of water was dipped from
the surface out in the river in fairly deep water and in the
channel. In the part examined one very minute glochidium
was taken.

On August 19, in taking a surface towing by dragging the
townet from a boat going down stream from a bar above the
station, and in fairly deep water, three glochidia were cap-
tured.

To sum the matter up, there was not a single collection of
surface plankton taken from the river in which there was not
one or more glochidia, and indeed, until the river became low
and calm, permitting the development of plankton organisms,
the glochidia usually outnumbered any other organism; the
river, except during the conditions above mentioned, being
remarkedly plankton-poor. In every instance, too, where ex-
amined repeatedly and at long enough intervals, the glochidia
proved themselves alive by a feeble snapping of their valves.
The flapping of the valves was always too feeble and too
widely separated in time intervals to be effective as & means
of locomotion. 1t may, of course, have been much more vigor-
ous and frequent for a time after first discharged, but there
is no probability that it could ever have resnlted in swim-
ming.”’ )

On the assumption that the glochidia lie on the bottom
where discharged, and there die unless they become attached
to a fish, one of the most important advantages served by
paragitism is that of dissemination. In the light of the obser-
vations recorded above, it becomes evident that distribution
down stream is common and that perhaps many, if not most,
natural infections take place some distance from and below
the place of discharge. The importance of parasitism as re-
gards dispersal is therefore confined chiefly to up-stream
migration, although of course dispersal in other directions is
greatly assisted and accelerated by means of the fish,

The surface-floating habit of glochidia explains also the
occurrence of Anodenta imbecillis, & species which is capable
of developing without parasitism, in floating crates, the bot-
toms ¢f which are considerably above the level of the bottom
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FLOBRIDA WEST COABT L1GTYA.

R

BY CHARLES TORREY SIMPEON.
T

number of the NauTILUs, Mr. M. ¢
t. W. D. Collier, long a resident of Bey
Marco, brought tree gnails from Middle Cape Qable and
“planted” them st Caxambas, (loodland Point, and Mareo,
all on Key Marco. This was dene torty-eight years ago and
there were no [iguus snails on Marco previous to this, but

they multiplied and spread rapidly.
As a matter of fact {here have bee
subspeeies of Liguus pelonging to two 8

of Ozystyla in the Marco region and
southeast of it. Liguus fusciotus roseatus has been found on

Marco Key, Horr's Island, near it, at Gomez Old Place, ten
miles southeast, at Caxambas, and at Chokoloskee farther
down the coast. The form of Liguus which 1 have called
Lincolatus has been found af geveral places ol Marco Key,
Horr's Istand, Gomez Old Tlaee, Ruuneil’s Key, Turner's
River, Caxambas and Chokoloskee. Liguus fasciotus castaneo-
sonatus has been sound at Rabbit Key, just pelow Choko-
loskee, and on the istand of the latter name, but nowhere 1o
the northwest of these places, 80 far as 1 know. Taguus cre-
natus Marmoratus, the ‘‘black snail”’, wds obtained by Mr.
Clarence B. Moore, who got it from 2 Mr. O. G. McEinney
from land which he oleared somewhere near (hokoloskee, ac-
cording to Pilsbry in his “Study of the Liguus of Florida,’”
page 453. GQome five years age 1 visited Chhokoloskee and was
taken by 2 regident to the istand where he said the black
snails which Mr. Moore cbiained were found. The hammock
had been cleared but diligent search hrought to light some
{ragments and three dead, badly-faded specimens, one of
which s marmoratus, 1 believe. Ozysiyle floridensis has been
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