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An Introduction to the Study of the Bcology and Life History of
Valvata tricarinata .

This problem was undertaken as a summer study which would possibly
serve as an introduction to a more complete and thorough investigation in
the future.

The species under consideration, Valvata tricarinata, is a small
univalve Gastropod belonging to the subclass Streptoneura, Order Ctenobranch-
iata, suborder Flatypoda, superfauily Taenioglossa, family Vaivatioae. There
is only one genus in the family.¥*

Aside from general'descriptions of external shell characters in

most reference books, and a more specifkc descrijtion of the internali anatony,

shell characters, Wisconsin records of the species and subsjpecies in F. C. Baker's

Ereshmater kollusca of Wisconsin, very littie ajjears in the literature, and

not much work has been done on the species.

This reprort will review the work done during the suumer in locating
the snail in its natural habitat, and stuaying its morphclogy and benavior
and making general observations.

Because the sjecies is sﬁy}osed to be very general and nuwerous in
distribution, it was thought that not mucn difficuity would be encounterea in
locating and collecting individuals for study. However, the areas investigated
during the summer indicated a comjlete absence of living sjecimens in most
of these places, a paucity in Douglas Lake, and a moderate number in Lancaster
Lake. |

Aress exemined for Valvata tricarinate

' Collections were made from late Jume through early August. A semi-
circular di} net with a long handle, and a skeve were used for colilecting.
Douglas Lake was studied for the jresence of Valvata.than any other

#Classification according to F.C. Baker
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body of water in the region.

From June 23 to July 1, trips were taken alwost every day by foot
and boat along the Fine Foint and Grapevine Foint shores of Douglas Lake‘ip
gePths of water up to six feet. Dead snells, but no living specimens were found.
On July 2, some living Valvata wewe located aloug the cove near Grajevine Foint
about six feet from shore in water from l.5-20feet deep. The botitom was séndy,
interspersed with small stones and without rooted vegetatio#. The water was calm,
the aie temperature about 687F., and the wind slignt. On July 4, more collectkng
was done in the same area under the same weather conditions. Specimens were
rresent, but in very small nuﬁbers. On July li, no liming individuals were found
in this same region which had previously yielded a small number. Some of the »
shells arreared to be from animals which had recently died, but even these were
not numerous. Two subsequemt trips to the same place in late July and early
A_ugust indicated an absence of living Valvata.

On July 5, the opjortunity to examine Lancaster Lake with the Invertebrate

Zoology Class arose. Here, the first moderately nuuwerous sampling of V. tricarinata ws

The east shore south of the Hedman Cottage was surveyed. The morning temperature
was about 80°F. and the sky was clear. The afternocn 8Ky was overcast, teruinatipg
in rain, and the wind was high. Two types of habitat situations were present.

In one, the bottom was composed mostly of smail rocks and large rocks covered
with marl, and some clay and mud. A snarp slope in the basin occurred about

4 feet from snore. The vegetation was abundant, particularly in S-eirjus, Chara,

Nurhea and Fotamogeton. The temperature of the water was quite warﬁ. In the

other area, the sloye occurred about 10-15 feeﬁ from shore, the bottom was .

sandy, a nd the vegetation not s. abﬁndant. The water was cooler than tnat of abvuwe.
Collecting was better in the first area. Some sieclwens were found on the
vegetation, but most of them were in the bottom material.

Cn July 12 and 26, the same area yielded a fair nuwmber of sjeciuens.
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On August 2, a different part of the same shore, thias time nortn
of the cottage, was examined, covering three tyres of habitats. The first had
a gritty, stong bottom with a plentiful growth of Scirpus,and Equisetuw. Here,
the population seemed to be the same as otuer collecting areas had been. The
second tyre was a circular area about six feet in diameter about two feet from
shore in the midst of a bulrush growtn. Its bottom was a mass of dead saells,
and it contained no vegetation. No live species were )resent. The third region
had very little rooted vegetation. The bottom was an algal, marly, stony,

detritic mass. The vegetation cdbistéd of fotamogeton, Anacharis and Chara.

There seemed to be mote V. tricaringta here than any other moiluscan species.

The shore aiong Pine Yoint which is sandy and has some grass ana
bulrushes yielded nv speciuens, nor did the shore between Houk end Seage roints.
whre the pottom is silty ana stony and the vegetation growta heavy. such evidence
of dead shells, some freshly dead, aj}eared in this area.

» Oo July 16, trijps were uade to the east shore of Nortn Fishtuili Bay, tne
Sedée, Beek, Hook Foint Area agaiin, and a beach pvol. Some dead snells were
found in the point area, but none in the bay area.

Ogqueoc Hiver at the bridge on Highway ub8, having a bottom compe S=d
of large and sﬁall stones, Ogueoc Fails with a limestone bottom, intersyersed‘
with sandy and silty areas, and Ogueoc Leke wére vis.ted on July 1%. The lake
shore was in some places sandy with sparse vegetation, and atv otuer jarts,
the bottom was soft and mucky, and the vegetation dense. No living speciuens
were found in any of these rlaces, but some dead shelis weie picked up in toe
laks.

The east shore of Vincent Lake was investigatea on Juiy 25. Soue
yarts of the shore were sandy with no vegetation, and other areas were soit

and oozy with abundant growtn. Again, tnere were no living Valvata.
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A summary of the foregoing data wili be found on Table I.
Ieborgto;z observations .
Descrirtion of smail
Sige: The énail is swall, its shel. measurements indicating a variation

in diameter of 1.6mm.—4.6ms., and in height from O.8mm.-5.5mm. The smailer snails
are probably baby' snails, and should not be considered as rart of the range in
size of the sdult populaticm. |

Megsurements were made by placing each sheil on a ruler‘under the

binoculer microscope (dissecting tyre) in the manner shown in the sketen below.

Diameder ’ \-\ur\ht

The technigue is poor, but serves as a n indzkcation of varisztions in size witnin
a collection. ]

Grarh I shows the numbers of snails in each size group both for diameter-
end height. The curves are strikingly similar. Since ﬁhe 107 specimens here
rerresented are only from one collection tri}, no conclusions can be drawn, but
it is an indication of the correlation between the two diﬁensions. The curvss
also indicate for this group a peak in number among the Z.l-Z.5LGe., 2.0-2.5mue
grou} with a shar}p dro} towards the smaller size and a less shar} dro; towarcs
the larger size. Tnis may indicate that most of the young have grown to almost
maximun size, and that some of the parent snails aré stil¢ alive.

Table I1I gives the data for these messurements.

Shell and orerculum:

sha\l . - . . . . -
The,colcer is genera.ily deer buff with some specimens having e greenish

-al}earanng; Davk medtlings ceeur which are not jresent in the dead sheils indicat-
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ing thet the spots are probably on the soft perts snd showing through thre Bhell,
The srire is elevztecd, but th: first two whorls are flattened so thet they lie
in one rlcne, thess widening out to form the third whorl above which the first
two zre eievated. fP2ete I fig. 2) The number of whorls is 23-3 2/3 with the
groeotest nuzber folling between "3;-3%. There are three carinae, the outer two
being distinct aﬁd the middle one veorying from indistiﬁct through very distinct.
In n=ny c:=ses where the middle czrinz is indistinct, it bscomes more so toward
the end of the last whorl than it it is near the apex. They zre unmarked =nd
light in color. On = nu:zber of shells, & distinct grovti line which represents
lest vear's growth can be sesn., The unbilicus is deep, and the aperture is
rovnc ¢nd cozplete, the cerinse ferming little projccﬁions, zs showmn in the
ccceaptnying sketch.

The sutures of the whorls of the opsreuluvx cre very distinct in the
living sp cisen, more so nezr the nuclcus, but in the mounted spscimen the
v erls brcome difficult to distinguwish. Zere the ouvtzr vwhorls cre more e:sily
notsd thrin those surrouncing the nuclsus, Froa vhzt co.1ld be observsd, ihsrs
ver:z 10-11 whorls in tl:z npereukum.,

<

oxroszd soft rorts: The only anstony of the soft pzrts studicd wherc

o

i-ose visible when the snril wes normelly ext.nd.d, The foot is o shori,wids,

floshy irsg, bifurcctec «t the cnterior ent ~nd roun.ed ot the vpostirior end.

The urrer surfeee ic derker then tle lower surfree, “nd & gronulor arrscrince

©

is much zor:z evident in the urper éﬁrface. The opercilun is azttnched by oniy

¢ sa2ll pert of its =zree to the urrer, posterior surfice of the foot, the end

of ¥ e foot extending = litile bevond the orsrculuri.

zhrlic rezicn eepep-tes froa the bose of 1 e foot just = little

rosterior t¢ the beginning of th: bifurcstion. It the :oint of serrr:tion, it

is r lcnc tibe-like structure wiiening out into two side pouch-liks ¢res&g, one
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on coch side Just back of the eyes. The protrubercnces seem t: heave &n orening eon
the under sids. The eyss are anteriorl; located at the base, and dorszl to the
tentacles. The tentzcles are long end slender with & clear region along the
outer edge and a grsnnlar region zlong tre center. A long extrudible rostrun
projects out fraom between gnd e little below the eyes. It has & seg;ented gy pesr-
ence, =nd endsin ¢ little flzp-liBe mecrgin enteriorly. The color is lighier
then the rest of the hesd vhich is generclly dark’aboveo;(giaté I fig. 3) 4
buccal mess czn be seen in the interior. This opens into‘a lzngthwise slit et
the end of the rostrum. (Plate I fig. 6) Two gills extend out from uncer the
upper surfoce of the cperture, and ere usuclly particlly relected back over the
shell, The left gill somstimes mprears crborous with & narrow, filzmentous
shcft ond t-in brznches. At other times, it cppecrs cs a wide filiform structurc

(Pate T 414 §)
with cn internsl pettern. It ssems to be ctiached to = amembrane clong

, (Mate 3 +4-%)
dors:1 side of “hc shell, = short distence fr:m the orifkce., The right gill is

2
vne

rudinmentscry, locking nmuch like = tent:icle vt its intcrnol structure is different.
? =) 2

Tt hes = diffused gronulcr crpecrince, except for & few spots thot vuriously

dot the lenzi! of it.

sh2ll follows tre line of

o

The body of the sncil when pulled from th
te vhoris. L lcrze grzen meds is obviois in ths :id;section of the body. The
most distcl énd becc.es blcoek in cclor. The srotson the body cre rrobsbly tlhoze
whick show throush the shell.

ilovement and locoriotion

The sn=il o=y te quiescent for long periods of time, or is very zctive.
Then the foot first eppecrs =s the sncil expcnds, it is folded clong ids iid-
{trensvarse line, ile tvo hkelvss of tle under surfzce opposing ecch otler. 4is

Fa ey

he he-d begins to zprior, th: foot is cozrletely uvnfcelded cnd flzttened, The

sn-il eiter szoothly crzwls olon- on it, or slowly folds cnd unfolds it. The ivo
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front lotcs arc frequently used as feel:rs. They were once observed in mse as
as bracers, vierz 1 e sncil prushed itself beck znd fprth in the saxe spot by
bracing iiself ageinst t'c sand. Usually this jerky movement is not noted, its
movement generzlly being smooth.
The tentacles are constantly used to investigate th: surrouncing arez,
The rostrum is zlmost alweys used in excmining the eﬁvironment, and the rudiment-
ary gill seems to be utilized 2s a feeler too. Once it wzs seen in zn undulested
position insteul insteed of the ordinarily cur¥ed or straight position.
The snail expands Jjust as readily wi.en lying on its back as in its
normel pesition. Generzlly, it quiclkly rolls over, 2nd continues on its:way.
One sneil wcs observec to mcke no sffort to turn over, but constahily moved
arounc wiile on its beck
iiost generslly, the entire heed is not extended, and only the tent-clss,
pert of the rostrum , and gills can be scun.

9

Thz snoils sceean to be just ©s hoppy on ihe undsr surfece of the weter
as on the bottom smnd, =nd lie cuietly suspenied with tie foot in en urpermost
position, or crzwl zround in this manner,

Locomotion in ond zround vesgeiation is ofion seen.

Generel bchovic

“hen mezny sncils =rz kst in = fingsr borl, they seem to be evenly
z g ’ 3 3

distribuvted clong the bottom s=nd, on the sides of the bowl, on the under

surfece of the water cnd on the vegetation. hen kepi in & stender dish, =z sneil

&

e

generz1liy migrotes to ii2 side of <" e dish, znd up tc the surface ¢f 1he water
The snzils ere usually quite sensitive to disturbances such as sudcen
movenent of tle water, znd being touched vwit:k cn instruszent or finger. They

. 3 - - 3 - B . . 1 ' h”':;"’_ ;.
conirect ro~idly, :nd if in an zctive condition, they very quickly expent cgoih.

If in ¢ nore sluzgish condition, they :zcy be much slewer in coming out .
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then zt the height of its zctivity, the sncils movcments arb quite

extensive. The bucczl mass is in constznt, repid motion foward and dback clong

.the rostrum. Each foward thrust is zccompznied by an opening end widening of i

tre slit (mbuth) at t72 end of the rostrum.The sides éf th®e dish, the surfaée

of the water, the vegetation,the wurfzce of the sand, and the interstices

batween the send rariicles . zre explorec with the rostrum fhis way. The move=-

ment is very repid, and the radule becomes very evideﬁt with each forwerd push

of the orgens. The individuzl teeth czn very clezrly be seens '
One snail was observed as it sprrocched e piece of leltuce a munber

of times, =nd retrezted from it. Finclly, as it necrec the letiucs lcef, the

movement of ths buccel moss became more violent ond th: redule wos thrist cleer
out throush tiz orifice, the tzeth sprezding cprrt cno scti ely scruping thé
lettuce surfece. Finally, pcrts of o very saall piece of lsttuce were druwm
ints the mouth by use of ile rodulc. Thz snzil wos off ti:c under surface of the
weter dvuring 11 this {ime, .

Anything will be uscd for cttschment when tho snail is not on the
bottan of ti:e bowl, or flotting on the under surface 5f e woter.

On onc occcsion, £ sncil wre se:n Bubasrgad just under the water surfece,
—it® % e lower surface of *le foct urpcrmost, end ike blun. end of the proboseis
on the szue rlcme vith + ¢ foot. 4s it moved tlong, constontly working its mouth
pcrts, it encountired a flocting mosquite. Afier & vhile, the sneil gresped =t
poris of the insect, prrticularl: t s legs, cnd siwllowcd them. At times, it
wes difficult to detosrain w ether the sncil wes gresting ot the sppendcge and
r.lessing it cgrin,or vheither i wos reskly being consumed.

Food

The only thin;s scen eztin in the leborctory were lettuce cne same
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unidentified aaterizl vhich zt first looked like excrezent, but uight have been
some decaying, filemintoms plant meterizl which nc longer had any chlorophyll.
The mosquito mentioned above may have been utilized es food.
Waste is excreted by the snzil in a tube-like hass which skeas to
heve little sand greins in its construction. smell pizces of waste are also

throwm off into the water et times

‘Perasites, commasnszls, tnoa cssocizizd orgcnisms

Some of the sneils in one bowl were heavily parcsitized by Chcetogester.

They were scen on the rostrua, entemn:c, ond gills. One sncil seemed tc lack ean
antenne, but Dr. Eggleton observed th:t it was complctely conirczeted with a

Chezctogester at its base.

An canelid wes found in the umbilicus of ons of the sncile being
gzsured.
Algee frecuently grov on thes bocks of sncils,

Anoncly obscrved

One sncil wes distinguishec from =11 the rest by hiving one bifurc-
eted entenne, ond on: noracl filiform snienar. Froo the interncl structure, it
seencd tc be.tn tno:rly rother than the result of zn zecid:nt or injiry. The
1. pe of bifufcation is shom in Flate IT. Tke sncil's behrvicr wes noracl in
cll rcspecis. It wos discloted on July S, cnd i: still living. perhiye itenpts

ccn be mads to “recd it in the futurs.

)

£ES
2500

t

Some sgg rizsses wers fount cn Jurust @ in the bovl cont:sining speci.ens
frem Lencester Loke, ‘nrust 2, 1948, It has nod be'n deter ins. whit srocies

the eggs belonz tc, but citearts will be .i-¢2 tec h-tch thsm. Soze of the mrsses

ers zitrched to tho sidss of th: bowl, vith one mcss citoched

to ¢ sncil's bocek. There ars thre: +- fivs round, gresn eggs in & roundg,
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gelatinous ccpsulc, The size of the ergs or corsulc wes not cetermined, Saxe
of the eggs seem=d to heve two polar nipple-like projections with thrac sr
four striations. Two eggs hoc hooks (one hook on an egg).
On #August 10, in another dish, single eggs in =n wnusually shzred

capsule wese observed stuck to the sides of the dish. Below zre skeiches -f

both types.

The source of these eggs may be mmmy,.such es the sncils living in the

dish, inssct eggs lzid in tle bovl, or ergs brought in with 1 ¢ lzke wcier,
? yg o

Bezker doscribes the eggs of zlvetc &s being ¢ green moss of riiad sgoe,

from 1(-3C in = mcoss, Thié hints thet onc of these twc grovrs of eg s o be
of the srecies,
Attexsrts will be mzde to hsoteh “her.

ieting ectivity

1 -

On July 29, at 12:55.,.. ., two sncils were noted in = :osition thet oy
hev: bzen the copulctiing position. Cne sneil erevled clcons the back of e other
until their soft rerts were in =pposition, end their hecd poris crossing ecch

other s shown in the skeich below.: They remzined almost cuiesceni until :i

—_—.

1:30/.il.y one of the sneils raridly pulled in its he-d, rossibly on belng
disturted, The other sncil remcined citeched for = vwhilz, tnd the two
finslly parted.

The two sn-ils wsre isclcied, cnd their dishes wrtch d for ks rrocsence

of epgs.:clons hove been found to this deie,
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Reacticn to zdverse conditions

Velvete tricarinate does not seem to withstand abnormel conditions

very well. Feat end crowding esre fztel &s proved by the death of & collection
of snexls which through circugstance were fprced to rémaip inra hot euto-
mobile for cn afternoon. Vithout frequent changes of mt:e'r, the snails do not
thrive tco well in compcrison tc imicola which remeains e.iive for wceks
without eny attention. Gould this possibly ‘bé one resson why 4 nicole is so
ebundant vhere Valveta is sccrce?

Sncils vhich were brought back with the zlgel mass in which they
wvere found, tnd kert in that mediuvm, seewed much more zctive and thrived
better thon sn-ils from the seae daf's collection kept in plain saﬁd.

L

liote

The snzils in the lzborctory werc kept in finger bowls with sand on
the bottoi, those of ecch collcciion trip kept sererete in onc bowl or more
? & <

ze of the collecti-n. The wrter wes chenged eviry aup or two

i

Gesrendéins cn the si
veing l-ke wrter from the caeriuvi. Sous vegetation fro: the neturel hebiict,
cnd lsttuce le:ves were adced. The bowls were nct coveored. If isolction of ¢«
ensil vt s nocesscr., © 2-inch stonder dish wes uscd.

o snrils were sosgtimes irensferred to ¢ 6-inch peiri dishes for

Zicroscere suilye

Slide rrepcroctiion

Redulc
.ony cttenrts were mcBle to mount rcéule with nc success. The grectest

difficulty wrs k.ering ths rcdule in sight in th: course of dshydretion,

Genertll:, it wcs lost somevhere in th" nrocess, ¢nd in on: cere, it wes lost
in the belscx: zfter being dehydrated, rnd trensferred to = slide. Cericzin

technicues were picked uvp, however, vhich in the future will be cn zid in




-12-
mounting. Use of & depression slids and cecpilkery tubte for dehydrztion, =nd =
cerel's heir brush for transfbrring from dish to slide or slice to slideAare.
helpful in ihe work. 1
The entire soft perts were soasked for 24 hours in 10% KOH, and wzshed
in c¢istilled weter, cs described in Gu:er. The dehydrzting elcohols were 505,
705, ©5%, then dioxen, and mounting in bel&tm. The,;peciman wes kept in scch
on for &t lezst ten minutes.,
One raduls wes mounted, end wcs recsonably clear zfter :ounting, but
turned blzck with time.
“Operculum
The =ethod sugzested by Dre ISsgleton wes used, nzmely putting the
orerculux through 50 end 7C. elcohol, dioxan, cnd mountin-. In case of lsck OF
tize, the speci:zen wes kept in 7C. elcohol.
Since not much could be distinguished, st:ining wes wittempted. “orax-
c.r.dine w e uvsed ¢s Geseribad In Guyer, r. 246, The only <diffirince in ic
stcineddsrecimen wes rorhops e derker color of the crystzls in th: orerculune.

nt o_ soft ports

~. -~
ITEIC. .

(™)

Fixotion of the entire lifinz sn=il in hot Souin's solution stte pted
cecording to Dr. Lggloton's diredtions, It wes hoped thet the shell woulc
Gisintigrcie leswving feirly =l fixcd the soft ports thot could later be
sectioned for internsl cnetomy study. The few thet were done ¢id not give good
restlte. liore work on this wiil hove te be done,

Conclucsicn

Since thc suier wee srant in becoling cou-intéd znd gensrelly obssrving

the sp:ciss,'nb”specificv?xpcrtnental'work wes dons. It is hcped that with the

‘gen>rcl knovledge grined, future work will te dons which will =dd tc the little
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knotn on the ecolory znd life cycle of Vzlvet:z tricerineste.
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Table I1

Eeasurerent of Snails
Kumber of Whorls and Type of Carinae (where done)

Lancaster Lake-August 2, 1948 (Habitat 1.)
Diameter Height Carinae Io. of Whorls D:Lameter Height Carmae No. of Whorls

hi1) 1/ p:11 118 X mme BE.
8.0 1.5 - 8.2 2.0 ad
5.3 1.8 ' T 2.7 1.8 2d 1s
2-08 1.5 502 2-2 Ad 18
5.0 1.1 3.1 1.9 23 L
505 log :":.0 l-? 24 ls
3.5 2.5 2.5 i.3 2d 1s
3.5 2.2 1.6 0.8 2d 1le
507 2.5 2.2 3.0 24 15
3.0 2.1 3.2 2.9 2d 1
3.5 2.5 2. 2.1 2d 1i
2.1 1.¢ Ze 2.7 2d 1s
4.0 2.2 2.9 2.0 2d 4i
%ol 2.1 3.7 2.0 2d 1i
z.7 2,5 2.5 1.5 2d 1i
%4 2.2 4.0 2.8 2d 1i
2.8 2.4 2.% 1.5 2d 1i
ZeZ 2.1 .7 2.5 2d 1s
Ze 2.9 2.5 2.0 24 1s
3. 2.2 5.2 2.2 3d
Z.4 1.0 2.5 1.5 > )
Z.8 2.8 2.7 1.2 2d 1i 3
4.C 22 Za7 L.z 2d 1i 3
Z.8 2.1 3 2.1 2.2 26 1i 3
Z.E 2.2 =d

Habitet 2.
2.2 2.7 4 z 4.0 2.8 24 s k)
2.7 2.2 ., 8 .- 3 2.4 1.5 24 1s e .
4.3 Z.C - 241 1s 35 Deb- - Ra2 2d 11 i3
4.0 2.0 2d 1i 25 4.0 2.5 3d 3z
4,0 2.C 3d 2% 4.2 BeZ 26 1s 24
345 2.4 2d 1s 4 2.5 2.8 2d 1s 2z
405 5.0 5d 52: 5.5 207 3d Ei
4.1 3.0 3d 3 2/% 2.5 1.2 4 3
5.2 3.0 2d 55 4.0 2.6 -3
z.7 2.6 = 5 4.1 3.0 24 1s 3%
4.0 2.0 od Iz 2.9 2.0 xd z
3.2 2.1 54 2 3/4 4.0 - 3.2 2¢ 1s iz
2.7 2.7 3d 5 3.5 2.2 4 23
4.1 2.7 2d 1s 3 3.3 2.2 3d b3
3.5 3.0 2d S 2.1 1.2 2d 1s 2,
4.5 3.0 24 1i 3 2.5 2.7 3d 55
4.0 2.0 24 1s 3z 3.8 2.5 24 1s té
Z.6 2.5 3d 33 3.7 2.7 3d
2.2 2.7 3d 3 3.2 2.0 2 1 iz
3.8 2.5 Z 3 2.9 1.9 24 1s 3
4.C 3.5 2d 1s 3z 2.2 2.2 24 1s 3
4,0 3.0 2d 1la . 33 2.2 2.2 2d 1l 2




Table II(concluded)

Diameter Height Caeinae No. of Whorls Diesmeter Heignt Carinae No. of Wnorls
nn. mm. n,.
4.0 2.8 ls
3¢5 2.4 1i
3.4 2.2 1i
4.6 3.0
2.6 1.8 1i
4.0 3.2 1s
2.5 2.C 18
T2 2.1 1i
2.7 1.6. li

2d 1li
2d 1ls
2d 1s
ad
2d 1ls
284 1s
2d 1s
24 11

. « o o o
HONMNO I
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No. of Snails Height No. of Snails
m.
2 0.5-1.0 1
9 i.1-1.5 45
i8 1.6-2.C 17
9 2ed=2.5 40
2.6-5.0 a0
Zed=3.5 :

107
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- Explenztion of -Plete I

l...¢c.co5hell of V. tricerinats
2ececesesShell with gills and tentacles ex“osed

‘Becececs.Heed of Bneil

4ecescse.iperture showing origin of gills
SeceesesDifferences in eppesrence of pluiose gill
6eeeesesInternal buccal mass and mouth (outline)
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