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BOME OBSERVATIONS OF THE GERITAL ORGANE OF UNIORIDZE,
WITH REFERENCE TO CLABBIFICATION )

BY DR, V., 8TERK!L,

The classification of the Unionidae ‘is undergoing considerable
changes, owing to & closer study of their anatomy, and we are await-
ing Mr. Simpson’s publication with cousiderable interest.  In the
meantime s few ohservations made on many of our species, espe-
cially from the Ohio river drainage, may be worth communicating,

1. The difference in the season of maturing ova and sperma, and
discharging the young, in the different groups, has been confirmed
by the examination of thousands of specimens from different waters,
In Lampsilie®, the ova and speriua are matured, and the former trans-
ferred to the branchiz, during summer. The young are mature in
fall, and a part of them discharged during October and November,
but most of them are retained until spring, Some of the branchial
sacks, single, or in groups of several, were found empty before win-
ter, e, ¢. in L. alatus and subovatus, and the same was found enrly
in spring; but in most species, the marsupium was still fully charged
at that time.  Very probably the time of spawning, as it has heon
called, depends, to a certain degree, on the weather and the tempes-
ature of the water. It would be of value to make such observations
in the south, and also on the Cireat Lakes.

Quite different it is with the other Uniones, with a fow exceptions,
Their branchiz are invariably found empty during fall, winter and
early spring, while the ovaries are charged with ova and the testes
with mature sperma. Their season of charging the branchi, bring-
ing the young to maturity and dismissing them, is in the summer,
and naturally lasts a considerably shorter time than in Lampsilis
and the other winter breeders.

This discrepancy in the season of propagating, in connection with
the difforent types of the uterus sacks, aud the characters of the
ehell, I consider very significant and pointing at a different phylo-
genetic origin of the several groups.  They probably originuted at

different geological ages and under different climatic conditivna,

In many species, the ovaries and testes were seen beginning
renewed metivity while the young were still in the braunchiz, and
this is probably so in general,

8ee the articlen of M., €. T, f:.iimp.non In A.n';mlzi';mlruli:!z.., Apnl, ESU?)NNS
the NauTius X1, p. 19, and by the writer, the NavrrLus 1X, p 41,
EA well characterized and well defined genus,
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THE NAUTILUS. 19

Sometimes mature, or apparently mature glochidia and quite un-
developed ova are found mixed upin the branchial sacks, Whether
the Jatter will develop into embryones later, or remained unchanged
for want of impregnation, remains to be studied up.

2. Bronehial sacks, or uteri. On Lampsilis, the branchial sacks
are differentiated even when not charged with ova or young. They
are situnted in the posterior part of the cuter branchia, in a group,
the ssusupivm, which, when charged, is very considerably enlarged,
often exeeeding balf the length of the shell, and crowding away the
unchunged anterior and posterior parts of the branchim. It has
already been said that the number of sacks is, to a certain degree,
charflcteristic for each species, yet rather variable even in individ-
uals bf the same size, and it is alse bardly ever the same on the two
sides:  In the young, there are only a few, and their number is
increasing with the age of the animal. They are also not all of the
spme size, and-each one may occupy a smaller or greater numher of
braathisl filaments. .

In younger animals, there are always a number of small, empty
sacks adjacent to the gravid ones, preformed to be charged in the
following year. '

Tte shape of the uterus sacks in UL irroratus Lea is known from
the author’s description and figure. There is considerable variation
in their numbers. Of three specimens from the same place, all
medium sized, one had seven sacks on one side, four on the other,
the second had eleven and ten, the third, ten and eight. At the
proximai ends there were exclusively ova; at some distance, those
in the periphery had transformed into glochidia, and at the distal
ends the fatter were In excess, while a great number of ova had still
remained unchanged. Tn aecordance with this, the flesh color was
much more intense at the proximal than at the distal ends, s the
ova dire colored, the young colorless.” The ova are packed closely
togetlier and coherent by some intermediate substance, so that the
whols worm-like eylinder can be extracted in toto from the enclos-
ing rhembrane. :

The young, in the uterus, show marked differences from those of
all ofiher species seen, 28 to soft parts and shell.  The lntter is con-
sidernbly longer than high sed has numerous distinet, crowded, con-
centric lines of growth. Its length is 021, alt. 017, diam. 0-14 mill-
imeteérs.

" In ome apecimen, the ovs, and so the whole cylinders, were colorieiy, a rare
exception.
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In cornutug Bar, the sacks are also permanently diﬁ'eremiated,
about six op BEVel on eapsh side, near the middle of the suter

branchim, apd considerably Projecting over their edges, much g ip
rrovatus. Byt while the latter we

ber): the ovaries were filled with ova angd ¢}
More observations T¢ Decessary,

U. phaseolus is gq different, from g

ght in regarding it gy the
Tepresentative of 5 distinet genys, The outer branchiz, i thejr

whole extent, are Permanently differentiateq, much less high thap
the inner 0nes, and with » brownish edge. Thin ang even while
barren, they are much larger when gravid, and heavily, somewhat
irregalarly plaited, the folds being caused by the considerable increass
of the length of the branchim, The sacks are Very numerous; ip »
large specimen, 283 were counted on one gide, Each one iy formed
+ by a thin, translucent, yet rather strong and somewhag rigid mem.
brane, enclosing the Ova, or the young, loosely insertod in the gub-
stance of the branchiz, with 5 Projecting, halfglobular head. Iy
ean easily he extracted, and, when the young are mature, probably
is expelled in toto, '
The young, although in the shape of the
from other species, shows marked peculiarities of the soft paris,
The uteri' were found charged from July, or Augugt to April, in
Dumercus specimens, More exact datg must still be obtained,
Most of the rémaining species of the old genyg Unio show no
differentiation of the branchiw or Perts of them which are destined
o ledge the ova ang the young animals,  The Guter branchin, in
adulg specimens, are charged in their whole extent, and ofiept also
the inner pair; while gravid, they show only a general bulging,
but 1o differentinted o Promipent barts, and after gle Youny are
discharged, they are in ng way different from, “common gills,
except a somewhat ragged margin pow and then in olg gpecimens,
Of & number of apecies, those citeqd by Lea, ang s0ne othery, we
know that alse their inner branchiz were found charged, but we do
not know whethey this ig constantly so gp bot, and whether ip all
Bpecies it may be found oceasionally,  Thi, uncertainty iy parily

“In the writer's article, L ¢., p. g1 there jy a
eited by My, Sinpaon (L e}, about thig poing;
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due fo external causes ; probably nine-tenths, or more, of all collect.
ing has been done during late summer and full, singe in spring and
early summer the water ig asually high, muddy and cold, and col-
Jecting is difficult, and in many places almost impossible.  Now ig
is necessary that we overcome those difficulties and secure large
numbers of muscles just in the time when the Lampsilis discharge
their young and those under consideration become gravid,
(T be continued.)

DEsc;gvmox oF A& NEW/ﬁELIx.

¥ C. F. ANCEY.

Holix disparilia Ancey, (D1, 1, fig. 13). /

Testa imperforata, lentic arig, noljﬂuia, subnitida, carinata, su-
perne et infra subtus carinamlote fulds et maculis strigisque virenti
lateis irtegulariter Conspersa circy regionem umbilicarem luteo-
virens, concolor. Spira depresso-fyrnicata, convexa, valde obtuss.
C8/ perparum convexi, sutura lineari
et superficiali discreti; embryo dles lawvigati, concolores, gequentes
oblique striatuli, ultimus lineig i ressis spiralibus confertisquie, sub-
tus preesertim perspicuis striatus ®qualiter utringue convexus, caring
acuta medisna insignis, antice eniéfime vixque deflexus, in umbilici
loco impressus.  Apertura erobliqua, diagonalis, securiformis,
fruce pallidula, marginibus distanti ug, callo tenui ad insertionem
subincrassato junctis, superp antice rotundatim producto, deelivi,
obtusato, basali elliptico, subincrassate Peristoms haud, nisi infra
carinam expansivseulum,

Diam. max. 174, min,

Locality unknown. \ ;

This is & very ambigyous and highly ini;resting shell.  I¢is un.

44, slt. 74 mill,

kuown to Mr. E. A. Sthith of the British Museum, to whom it was
submitted by Mr. Jolin Ponsonby, of London. Its color is very
atriking, reminding dne of that of Halix parilis Reng, while ths
form ia nearly that df Heliz Josephine, but i\} has no teeth on the
peristome and the schlpture is peculiar. Notwithstanding its external
fncies, I however tiiink the true affinities of this\remarkable specics
are with Dendrotfochus Pilsbry, such as . ¢ i, Fva, ete., and
Mr. Ponsonby s}(area my opinion. The absence'of locality ia un-
fortunate, as it would, perhaps, enable us to guess Yo what group it
might belong. 5\

3w
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eular aspect, and ‘?tg the young are much obscured bf the polish of
the base of the shell; base rounded moderately, ghout as much as
the spire, slightly depressed, with a very thin, brilliantly polished
callus near the axis; apérture with the upper P projecting consid-
erably beyond the Iower»\qne, moderately thickened and rounded,
overrunning the keel at thé, inner (':.ornqxrf%here there is a narrow,
sharp suleus, of which the terﬁination i fully adult shelis makes a
a decided noteh in the edge of the li}y";ﬁ lower lip receding, flexuous
slightly thickened ; throat with hvée basal, one axial and two par-
ietal, strong, subequal, spiral | ﬁfﬁ;m, much as in O salleana, the
pillar very short, rendered fleuous by the end of the keel ; the in-
ternal wails of the preceding/whorls anq roost of the axis, sbsorbed.
Lat. of base (major) 30, Qtﬁinor) 26, alt. 531 mm.

Habitat, Pilitla, SanLuis Potosi, Mexito, E. W. Nelson,

This is the finest gpecies of the genus, moke evenly divided by the
keel, more depresgéﬁd, and larger than € salleana or . eolina, the
only species hithgrto known,

SOME OBSERVATIONS ON THE GENITAL ORGANS OF UNIONIDE,
WITH REFEBENCE TO CLASSIFICATION. - -

BY DR, V. 8TERKI.

{ Concluded.)

“ Margaritana.” . Considerable changes will be necessary about
those species hitherto ranged under this genus, and some evidently
related forms, e, 9. Unido pressus Lea and Anod. edentula Bay. The
latter two species seem to stand near Marg. truncata, rugosa and
complenate.  In all of them, the soft parts are of rather the same
appearance, and especianlly so are the branchin, of which the outer
are gravid, in almost their whole extent, from fal} to spring,
pressus, Marg. rugosa and A. edentuln were found with the posterior
halves of the branchim empty-—evidently just, emptied, the anterior
part still filled with young, inspring.  Some of them were seen with
the branchim empty, the gonads charged, in July,

In edentula, the young are arranged in a singular way, apparently
different from others. There are smali, eylindrieal, worm-like, whit-
ish masses, of about one mill. diameter, lying transversely in the
‘branchim, elosely packed together. In them, the young are lueated,
#ix to ten or move in each one, in single or double file, eael one in
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an isolated cavity, which is evidently corresponding with, and de-
geendant from au ovum. These cylinders seem to be not bomologous
with the “sacks™ in Lampsilis and other groups, and may properly
be called placente. When removed from the branchim and sur-
rounded by water, they swell up, at the same time becoming more
translucent, aud each embryo is dislodged from its cavity, evidently
expelled by the swelling of the surrounding substance, and the exit
facilitated by its softening. Dut each one is still hanging on the
eylinder, held by & short byseus ihread, whose proximal end is
attached to the soft parts of the young, the distal to the inner lining
of the ovum cavity.  Very probably these placents are discharged
as such by the parent, with the young first enclosed, and then
attached for some time.

fn the other species named above, the arrangement is rather
simitar; the young are attached to and held together by filaments
which scem to be homologous with the placente of edentuls.  And
the same byssus has been seen in the young of mergineta, coiled up
at the distal end. ‘

The embryonic young of these species as well known, are all of
the same iype, 4. e pointed below and strongly * hooked,” qguite
different from those of other groups, a very significant character.
The shells of the adult show some common features, and their nacre
is of rather the same appearance.  All these qualities combined seem
to prove that the severnl species under consideration, with some
nenrly velated forms, constitute o rther well charncterized geaus.
That the hinge of edenlule s still more rudimentary than that of
muat of the others, cun be no valid argument fo the contrary, and
also the more developed placents are, in my opinien, of secondary
asipnificance.

3. Gonad and gravid branchie in the young and old; Parasile.—
[t has alrendy been stated that in young individuals, two, three, or
poessibiy four years old, the gonads are not yet developed at all, and
at that period the shells show no distinction of sexes, even in Lamp-
gifis.  The animals scem to be asexurl and, in this regpect may be
regarded as larvie.  There are very few animals, of higher or lower
order, showing this peculinriiy in their apparently definite state,
exeept possibly some of their eongeners, marine Pelecypods.. When
the penads commence growing, there are at first few ncini developed,
producing small quantities of either ova or sperma. It is & ques-
tion, however, whether at that juvenile age the future sex of an in-
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dividual he already established in some way, or becomes 5o only
with the development of the gonad,

On the other hand, in very old gpecimens, the ovaries and teston
seem to become atrophied, and lose their capacity of producing
ova and sperma, respectively.  There is 2 maes of fibrous, connec-
tive tissue, while the glanduiar elements are considerably diminished
or entirely lost. ’

Yet it must be mentioned here that there is another cause of that
degeneration. In the ovaries and testes of many specics and differ-
ent genera, from the Obio and Tuscarawss Rivers, the Chio canal,
and other places, I have found g singular, polymorphous, worm-like
parasite, of microscopic size and low organization, sometimes in im.
mense numbers, It is Very common, in old apd middle-aged spec-
imens, and wherever it oceurs, the produets of the gonad are con-
siderably diminished or entirely suppressed.  Detailg will be found
in another place,

It has been stated that in young Lampsilis the number of sacks in
the marsupium is considerably smalier than in older ones. In the
Younger specimens of most other groups only a small area of the
outer branchizm may be charged, and slightly so, usually about the
middle. The same is found in phaseolus.  One specimen, 62 mill,

. long, had 12 sacks on one side, 38 on the other; all of them were
quite small, but of rather unequal sizes,

4. Hermaphroditism, ete.—It has been asserted, by different writers,
partly long ago, that some, if not all, of the Unionidme are herma-
phroditic, as some other groups of Pelecypods are,  ¥From my own
observasions I can say that it is found occasionally, rather an ey.
ception than the rule, in the large majority of our species. Ip p
number of specimens, ova and aperma were found in the same gonad,
but usually one product was greatly in excess of the other. Very
probably it has been overlocked in many instances, as there may he
only a few acini producing sperma in an ovary,” or vice versa. Ig
takes a very keen eye to see that unaided, and to look over gvery
parcel of a large gonad, requires an undue smount of time, when
scores and hundreds of specimens are to be examined, And so it
would be with microscopic examination, either by looking over
samples from all parts of the gonad, or by section series on hardened
specimens.  Yet the question should be studied carefully, especislly
85 to Anod. imbecillis and some other species. That would be a taal
for persons having » good deal of time at their disposal.
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One specimen of U, rubiginosus Lea, (Ohio Canal, May) had s
few acini producing ova in the gonad charged with copious sperma.
In that instence the distinction was easy, for the bright crimson
eolor of the ova.  Among 120 specimens of UL pyramidatus, from
the Ohio River, collected late ih September, two were found contain-
ing ova and sperma in the same goneds.  Of U pervws Barnes one
specimen had & good quantity of sperma beside ove in sbundance.
This cane espectally needs revision,  Among a limited number of
Anod. imbecillis foirr specimens (Ohio Capal, May) were found with
ova and gperma in various proportions.

The qnestion whether such individuals are capable of self-im-
pregnation, might be decided by ezperiment on such species where
hermaphroditiam ia frequent. ‘

It has also been said that & total change of the sexes may take
place iz an individual, and that guestion also could be seitled only
by long continued observation and experiments.  Or a large num-
ber of specimens might be marked in some way, in a pond or certain
place of & river or creek, and as many as can be found again, would
be controlied yesr afier year. That, however, would he necessary
only for such forms in which the shells show no sexual differences.
While such a change is @ priori improbable in all Uniones, it ap-
pears really absurd in regard to those forms in which the sexes are
ostablished and manifested by permanent characters of the branchise,
and also the shells, ns in Lampsilis and some others,

It may be mentioned here that, 2s to my knowledge, observations
on the question ‘of possible agamogenesis und parthenogenesis, in
Unionide, buve not been made. Carefully conducted experiments
might give interesting results in that direction. They would neces-
aarily be difficult, for the pessibility of hermaphroditism and self
fmpregnation, in every instance.

5. Sexual differences of the shells.—In Loampatlis, as well known,
the posterior inferior part in the female mussel is dilated to make
reom for the marsupium, yet this dilatation is very various in kind
and degree.  But the differences sometlimes are in s certain measure
relstive, owing to the nature of the habitat, and to inberitance. L.
luteolus, €. g., in certain localities, is go short and inflated that the
malea may closely resemble the females from other places where the
mussels are more slender, . '

In wost other © Uniones,” the differences are little marked. Yet,
in geueral, the females are more inflated thau the males, as. in

§

i
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undulatus, pustulosus, ete. In I gibbosus the sexes may he rec-
ognized with a fuir degree of probabilicy by the more inflated shells
of the females,

A decided difference we find in . U, verrucosus Rall (tuberculatug
Barn.), where the older females are considerably elongated ot the
posterior end, that part of the shell being rather even, without the
characteristic undulations and warly prominences, In younger,
though fecund specimens, that fenture is yet fittle marked.

U. phascolus shows no constant differences in the sutural s
the shell, but a decided one on the inner surfaee, in older speci-
mens. The femnale hus, in each valve, a deep, obligue suleus corre-
spording with and leaving room for the grevid outer branchis,

In the female Murg. marginata the posterior end is directed
downward and more inflated {with a stronger umbonal ridge), and
the sume can be gaid of “ 4" edentula, although it is less marked.

6. Numerical proportion of Sexes.—In most species, the number of
males is in excess over that of the females, often considerably. 4
few examples may be cited. Of 50 specimens of L. subrostratus
Say, from a lake in Indians, only about one-third were females, and
the game must be said of & lot of L. nasuius from Ohio, Here, ns
in mauy species, the females were averaging eonsiderably snaller,
Of 115 1, ryramidatus, from .the Ohio River, 71 were males, and
of eight refusus, seven were males, the eighth was young with the
gonad undeveloped, It iz a question whether this be the normal
condition or due to local causes, or an evidence of beginning de-

generation,
In concluding, it may be said that the time has come when new
species should be based nat only upon the shells, but also the
soft parts, if such be obtainable.
New Philadelphia, Ohio, April, 1898, -

1pe of

& REW ©UHNIO.

BY BERLIN H. WRIGHT.

TUnie villosus &p. pov.

Shell ovate-elliptical, somewhat infiated, smooth, very inequi-
Iateral, bluntly rounded or subbiangular behind, subtruneate before,
umbonal slope uniformly rounded above, disappearing at the lower
margin.  Substance of the shell moderately thin; very slightly
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thickened before. Ligament long, thin and reddish, Beaks prom-
inent and surrounded by coarse, oblique undulations, about four in
namber and rather acute at suinmit. Epidermia fuscous, black.and
deeply striate; strong transmitted light shows a light-olive texture,
densely covered throughout with broad, greenish rays. Cardinal
teeth rather solid and deeply serrated. Lateral teeth long, slender,
straight, nearly smcoth and extending to the posterior cardinal.
Posterior cieatrices scarcely visible; anterior ones distinct.  Beak
cavities plight and rounded.  Nacre tinged with salmon under the
umbas, nnlky white antenor!y and of a bright blue and lrrxdea(:ent
behind, Width, 2} in, leogth 1} in., diam. { in.

Habitat.—Buwannee River, Suwannee County, Florida.

Type in National Museum,

Bemurks~~This species seems to be related to both the amygdalum
and poreus groups, is readily distinguishable from any of iissssociates
by its remarkable width, beautiful rays and pointed, compressed .
posterior. It reminds one most of U miner Lea, with which it is
found, having the same dark, fuscous epidermis, and like that species
ia disposed to be sub-truncate before, but the rays, light teeth, thinner
substance and greater size ai once distinguieh it.  Some forms of Ul
trossuius Lea approach it, but the beak sculpture, outline and teeth
are radically different, besides that species is mever rough, but is
smooth, polished and yellowish when taken from the water; the
rays of the two species are quite similar, except that those of our
species are only visible by the aid of transmitted light.

RECENT PUBLICATJONS.
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the geographical distribution of thespecies are given. By the way,




