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BREEDING RECORD OF MISSOURI MUBSELS,

BY W. I, UTTERRACK.

The following record includes twenty-six of the most repre-
wntalive gpecies of the different subfamilies of Nedades for
Misourh,  Actual numbers of mussels are vecorded for those
collected in north and northwest Migsouri butb no definite rec-
ard of munbers of sterile and gravid individuals conld he kept by
the author in his survey of the Osage River from the latter part
dldune to the middle of August while under the direction of
the 4. 8. Fisheries Biological Station, Fairport, Towa.! The
revised womenelature for the Nasedes is followed in this report
rince the revival of Rafinesque® hag been aceepted by the leading
sAudents, and since, too, it has been found that the glochidial and
uidrsupted charactors are the best bases for classification ;" however,
for the sake of clearness, the more familiar names appear ag
eynenyms in parentheses after the revised names.

Inthe following tables the kinds of glochidia are indicated thus:
Leomp. == Lampsilis type (1. e., suboval - gubelliptic, spineless

glochidia).
A Anodonta type (i e., subtriangular, spined glochidia).
Prop.=Proptera. type (1. e, axe-shaped, spined-spineless glo-
chidiay.
PUL B Bu. Figh., Beon. Cir., No, 10, 1914,
'L 5. Frierson, 1914 a, (Navrinus, xxviii, pp. 6-8; E, G. Vanaita, 1916
a, (Proc. Acad, Nat Seb. Phila., pp. 540-550).
FDre A 3 Ortmann, 3911 b, ( Mers, Carpegie Mus., iv, pp. 279-339 ; 1912
by (Ao Our. Mus., viil, pp. 222-865).
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Special attention would be directed fo the fact that thig
secord includes four inwtencee of the male dlscharging spetay,
aanigoma complanati {Bay), two lnstances of

one in cage of L
Fastens, suborbiclate (523) el one of Lempsilis cardia U Raf.),
iy case of hoth coa

all obperved in the laboratory squarinm.
fewletn this physiologic {act disproves the
et allies, Lasmigond compressd (Tea)
Another in-

planate snd suborb
report that, Jike their ne
and Lastens ohtensis {Baf), ore hermaphroditic.
stance of sperm discharge for Lampsilis cardia Was pbeerved 0
Thin discharge was observed as a tiny stream of milky
Upon ovapiingiion with a lens, me rnifying 385
diumetcers, these Cysts Wexe observed to be holiow globular
masges of sperid, vach cyst revolving through the watcr by
mesng of the fAagella of hundreds of sperm cells thrust oul
ghrough ths matrix. Tt wos the pleasure of the anthor to vei-
ify the obuervations of Dr. A, I8 Ortmann, (141ta, p. 3197%,
in diccovering on several instances the temale of this same
(cardia}, buried in the gravel with only the siphons,
aps and two blackish ovisacs exposed. The ribbon-
andalating manner and 0ccas-

nature.
white cysts.

BPUCLER,
mantle
like (laps waved to and fro in an
sionally a white teaf-like conglutinate would be discharged. It
was noted that the marsupia of this species wers sterile and
receptive on occasion of the sperm discharge.

Another physiologic ohservation, mede in the laboratory,
should be mentioned here in connection with the reproductive
functions of the Naiades and that was in case of the rotary
motion of the late embryos of Pleurobema obliguum  COCCUREUTM:
(Conrad) and of Lastena ohiensis (Raf.). These arc poted to
pe revolving clock-wise around one axis at therate of about fifty
times per minute. This phenoisenon may be comrmon with all
gpecies of Naiades and the reason why only seldom seen may
he because of the short duration of this embryonic activity
which may be necessary in the final development inte the
glochidial stage, for it was only in this structuzal stage that this
rotary motion was seel.

The most probific and continuous breeder, fo

writer, is Lasmonos fragikis. This mussel, being the predomi-

pant form in northwest Missouri and thus being the most |

und by the
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aeeessible, ample opportunity was given to obtain the most
complede record and has heen found gravid with ripe glochidia
every manth of the year excopt for March and August.  How-
ever, high water prevented the keeping of a complete record for
any specles during Mareh.,  In all probability fragilis heurs
glochidia throughout this month also as more individusls of this
species were found in glochidial gravidity during the month
immediately precoding than at any other time of the year.
Henee, we would conclude that this specieg is bradytictic (i, e,
t long-period breeder) with an overlapping breeding season.
Lastena chionsis and Strophitus edentulus way be classed likewise
because of the same character in that thev also overlap in their
brecding season.  The fact of non-parasitism as the normal
habit of these Iast mentionad may account for their eccentricities
of breeding season,  We may also account for the very peculiar
marsuplal stracjures of 8 cdentulus becanse of this independent
metamnorphosis pf its Iorva. As far a8 now known all specios of
Nedadss, pxcept the last named, are dependent upon fish-hosts
as their natura] distributors ; however, the wide distribution
of both 8. edentulus and L. ohiensis has been considered o be
due to the buoysney of the plocentulae, {gelatinous cords holding
glochidia), discharged by the former and also to the very light
papery sliells of both juvenile and adult of the latter,

Probably this aceount will show the smallest gravid inddr dual
o record.  On March 8, 1913, a gravid Proptera laevissima,
bearing matare glochidia, was collected by the writer in Lake
Contrary, 8t. Joseph, Mo., mensuring 39 mm. in length, and on
September 10, 1914, 61 luevissima were collected, 32 of which
were found gravid with ripe glochidia. Strange to say, these

fonale shells were all smaller than the other 29 males ; however,

none in this collection exceeded 4% mm. in length, two being
only 39 mm. long. Upon further study it may be found that
thess so-called laevissima are reslly distinet species and that the
occurrence of smaller shells may be found to be normal; aa seen
in case of Oblquario reflexa and of Plagiola lineclata (Raf.)
(=P, securis {Leal).

The Breeding Record kept herein corresponds with those of
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Ortmarm, Sterkd,! Surber,® Howard,* Tefovre and Curtis ¢ in the
exceptions which these authors mizke for the general rule that
the species of the sab-family Unionimas are short-period bireeders
{tachytictic) and those of the sub-familics Anodonting: and
Lampadinee are Jong-period breeders (bradytictic). The weiter
agrees with Sarber® and Howaed * that Hegrdonaias hevos should
be clapsed as doubtfully bradyiictie.  Probably it would be
more nearly correct to consider heros as tachuticiic with the latest
breeding seasom known,  Another vase of cecentricity of breeding
season 15 that eof Obliguarie reflern.  Although this species
belongs to the sub-family possessing long period of pravidity ag
the role, et the writer bas only found it sterile during every
month of the winter sesron.  Amygdalonarias denaciformis has
also been {ound to be sterile in a fow Instances throughout the
winter months, yet this knowledge may be too meagre to estab-
ligh it as @ short-period breeder.  ¥Mowever, being fonad gravid
with mature glochidia the early part of June may be partial
evidence that this species is bradyticic. The writer is able to
verify Surber’s dizcovery that denaciformis produces the sniallest
glochidivm (0.060x0.063 mm.} on record,” and also that, in itg
metamorphosis, the encysted young shows the unusual growth
of adult ¢hell beyond the margin of the glochidial shell.

In keeping this record it was occasionally noted that in a {ew
cases, especially as found in Lasmigone complanata and Lasmonos
Sfragilis, thay the margupia would contain early and late embryos,
and even mature plochidia, at the same time. However, this
irreglarity is deubtless abnormal since uniormity of develop-
ment and mwaturity is the rule for all species.

It may bp of interest here to state how the auihor has been
enabled to ¢istinguish sterile females from males of those species
which have no sexual dimorphism of shell and no definite dif-
ferentiation of marsupium and of pest-veniral maniel margin
as seen in the Unioninae and Anodonfinae. In most cascs, as

L1003 (American Naf,, xxvil, pp. 308-118).
T1912a (U, 8. Bu. Fish., Doec. 771).

21915 (Nautilus, zxix, pp. 4-11).

¢1$12 (U. 8, Bu, Fish., xxx, Doe, Ne. 756).
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pointed out by Dr. Ortmann, even a macrospie examination

# will enable one (o note that the septa (vertieal partitions for the

ovisaes) of the sterile marsupivm are distinetly more crowded
than those that separate the gill chambers of the male gills,
A histologie study ghows five or ten pill ilaments between the
sepla of the storite marsupium or brood pouch,

Tables € and § are summarized aceounts made out from com-
plete individual records kept on the regular form issued by the
U. 8. Bureau of Fisheries for Biological Stations.  These indi-
vidual accounts of the different species comprehended the sterile
females as well as those gravid with early-late embryos and
mature-immature glochidia,  Ag proof of this record the author
sfll holds in his possession the prescrved anatomieal matering,
gravid with glochidia and also much that is gravid with early
and late embryos.  The soft parts have been preserved with the
thells, the latter having been cleaned in o solution of sodium
carbonate {Na,CO) made by dissolving five pounds of this
chemical in five gallons of water, Then the soft parts were
preserved in the marked shells after the right valves were cut
loose and ternporarily examined afield when the best studies
can be made before the tissues are contracted or discolored
by the preservative.  The hest preservative for the whole speci-
mens has been found by the author to be 70 or 50 per cent.
aleohol, sinee such preserving fluids as formaldehyde contain
gor much free acid that the shell is deteriorated by the chemical
reaction upon the linyy composition.

While the writer was engaged for over three years in procur.
ing data for his illnstrated and deseriptive catalogue of the
FMededes of Migsouri ' it was his good fortune to discover a few
glochidia, which follow in the descriptive table here, az the
first om actual record, The author is indebted to Dr. T. Surber
for his acknowledgement of the novelty and also for his verifi-
ration of measurements of these glochidia.

The author is confident that fertilization of the ova takes
place in the suprabranchial canals and when more data is at
hand this determinalion may be set forth as a well-proven phe-

P American Midland Nuturalist, Vol. iv, 1¢15-1916, Plates I-XXVIIL
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notienon, The phyeloiogpic preliminaries for ovulation have
beens noted by the writer on many hotasees in hiy dotailed
stindion of fwo most accessible species of this State, It waa
found that the ovisaes were frequently distendod with water

hefore being dlled with egee 2 reprodusgive function thas may
e necessiry inadl specios in order thab the ova may not be
mnjured, that greater nuwbers may be admitted and that the
fminae may be stretched to o thinness more suitable for the
acration of the embryos,

A& NEW GVOLA FEOWM CALIJORNIA.

BY & STILLMAN BEREY,

NEOSTMNTA CATALINENSIS, new species.

Shell very thin, fusiform, swoilen above the middle, maxi-
i dinmeter contained about 2% times in the length ; color a
nearly pure porcelain or pearly white, the extreme ends tinted
with brownish yellow for a distance of 2 to 3 mm.  Surface
pelished and glossy ; closely and finely longitudinally striate,
the strize readily visible to the eye and rather irregular, a few
being somewhat coarser than the remainder. Spiral seulpture
comprising some 20-25 low cords at each end, becoming min-
tlely wavy ag they are intersceled by the longitudinal striae ;
indications of an extremely faint wavy apiral striation over the
rest of the shell ave discovered by o strong lens.  Shell pointed
al Botl ends, but distinetly more produced at the apex than the
base.  Outer lip not greatly thickened, bordered by a narrow
white callus ; retracted at both ends, in each instance with an
ohscure angle.  Columella sinucus; a low spiral fold and
channel ut the summi¢ obliquely encircling the axis.

Length 23 mm. ; maximum diameter &% mm.

Type : Cat. No. 1224 of the writer's collection,

Type Loeality : 50 fathoms, off Avalon, Santa Catalina Island,
Culifornia (Avalon Aguarium, August 19063,

Remarks : The type and a young specimen from the same
locality taken by J. H. Paine in 1903 arp before me. N, cato-
thienais does not seem to be very similar to any of the related




