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introduction t o  the Study ot tbe Bcology and Lrf'e U s t o q  of 
Vdvata  t r i ca r ina ta  

This p r o b l a  was undertaken as a s m e r  study which would p o s s i b i ~  

serve as an introduction t o  a more complete and thorough invest igat ian in 

the future. 

The species under consiaeration, Valvata t r i ca r ina ta ,  is  a small 

mivalve  Gastro~;od belonging t o  t h e  subclass Streytoneurh, 6rder Ctenobranch- 

iata, suborder F la tygda ,  su~erfaru* Taenioglossa, f a m a  Valvatlaae. There 

is only one genus i n  the family.* 

Aside from general d e s c r ~ & t ~ o n s  of external shell characters in 

niost reference books, and a more skeclfkc descriktion of t h e  internal anatony, 
1 -  

she= characters, Risconsm recoras of the species and subskecles m F. C. Jkser ' s  

Beshsiater i..oliusca of Tilsconsm, vary l l t t l e  a l j e a r s  in the  h t e r a t u r e ,  ana 

not ~ u c h  work has been done on t h e  species. 

This report  w i l l  review t n e  work done during the  sumher in locating 

the  snail i n  i t s  na tura l  habitst ,  and stuaylng i t s  mor&hciogy and b e m v ~ o r  

and making generai observations, 

Because the s iec ies  IS .&uptosed t o  be very general and nwerous in 

d ~ s t r i b u t i o n ,  it m a s  thought t h a t  not njucn d r f f l c u t y  would be encouuterea m 

locating and col lect ing individuals f o r  study, However, t he  a reas  mvestigated 

during the  summer indicated a corqlete absence 01 L i ~ r n g  si ecimens m most 

of these places, a paucity in Douglas U e ,  ana a moaerate number m m c a s t e r  

Laire, 

Areas exmined for Vaivata t r l c a r u l a t c  

Collections xere made from i s t e  June through early August. A seml- 

C i r cu la r  d i l  ne t  wlth a long hancile, ana a skeve were used for collectmg, 

Douglas L a i s  w a s  studied f o r  the iresence oi  Valvata,than any other 

Wlassif icat ion accorciing t o  F.C. Bairer 

-I- 
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body of w a t e r  in the  region. 

From Juae 23 t o  July 1, t r i p s  were taken h o s t  everg day by foo t  

and boat along the F3ne Point and Grapevine Foist  ahores of Douglas Lake in I 

de pths of w a t e r  up t o  six f ee t .  ilead snel ls ,  but no l ivhg  s p e c h s  were found. 

Q July 2, some living Valvata were located aioug the cove near Graievine Point 

about six  f e e t  from share in  water from 1.5-2efeet ueek. The bottom w a s  sauw, 

i n t e r s p r s e d  with amall stones and without rooted vegetation, The water =as calm, 

the  air temperature about 68:~. , and the wind skqgnt. On July 4, more co l lec t ing  

w a s  done in the same area  under the  same weather conditions. &ecimens were 

present, but in very small numbers. 0x1 July 1L, no l h @ g  individuals were found 

in this same region which had previously yielded a QoaLl number. Some of' the 

she l l s  a~geared  t o  be from animals wiuch had recent* died, but even these were 

not numerous. Two subsequent t r i p s  t o  the  sanie piace in ;Late July and early 

ugust indicated an absence of living Valvata. A 

On July 5, the  o ~ ~ o r t u n i t y  t o  examine Lancaster L a u  n t h  the  Invertebrate 

Zoology C l a s s  arose. Here, the  f i r s t  moderately nmerous sam&lmg of V. t r i c a r i n a t a  "45 
~ d c  - 

The eas t  shore south of the  Heciaan Cottage was surveyed. The morning temperature 

K a s  about 8obi?. and the  sky w a s  c lear ,  The af te rnow slry was overcast, teriulnatlgg 

in rain,  and tne  wind w a s  high. Two tykes of habitat  s i tua t ions  viere 1.resent. 

In one, tne bottom w a s  coqosed  nostly of s m d  rocks ana l a rge  rocks covered 

with marl, and some clay and m u i .  A snarp siope in the basm occurrea about 

4 f e e t  from snore. The vegetation w a s  abundant, par t icu lar ly  in S-eirkus, C h a r a ,  

Nu~hea and Fotamogeton. The temperature of the  water was qui te  aarm. i n  the 

other area, toe s l o i e  occurred about 10-15 f e e t  from shore, the  bottom was. 

~andy, a nd the vegetation not  s- abundant. The  ~ a t e r  w a s  cooler than t f f i t  of aome. 

CoUecting was be t t e r  in t h e  f i r s t  area. Sone sLecuens se re  found on tne 

vegetation, bilt host of them &ere in the bottom material. 

(jn July 1 2  and 26, t5z  same area yielded a f w  number of st ecbens .  
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On August 2, a ciifferent p a r t  of the same shore, t h i s  time north 

of the cottage, w a s  examined, covering three t y ~ e s  of habitats. The f i r s t  had 

a cite, stan$ bottom w i t h a  plentiful growth of Scir~us,and Ehuisetum. Here, 

the population seemed t o  be the same as o t i~er  collecting areas had been, The 

second we was a circular  area about six f ee t  in diameter about two f ee t  from 

shore i n  ths midst of a bulruaki growtn. Its bottom was a mass of dead snells, 

and it contained no vegetation, bio l ive  s*ecies were lsresent, The third region 

had very l i t t l e  rooted vegetation, The bottom w a s  an algai, marly, s tow, 

de t r i t i c  mass. The vegetation ca:sist&d of f-otmoaeton. Anacharis anci Chara. 

There seemed t o  be mob V, t r icar inata  here than any other moduscan specles. 
.- 

The shore along Fine koint which IS ~ a m @  anti has some grass a n ~  

bulrushes yielded n;l specutlens, nor did the snore between BGUK am %age Points 

xkwe the bottom i s  s i l t y  an& stony and the vegetation groi-;tu heavy. b;u.cn evidence 

of dead shells, some freshly dead, agkeared in t h s  area. 

Ori July U, trl*s were ~l.ade t o  the east  shore of liortn F i sn tAi  bay, tne 

&dge, Be&, nook goint Area ag&, an6 a beacn b u d .  Some aead sneiis  fJere 

found in the point area, but none in tne bay area. 

Oqueoc IiiVer a t  the bridge on kgnviay h 8 ,  k v u g  a bot~oru con;p~,s~o 

of large and d stones, Oqueoc Fai l s  with a lixiiestone bottom, intersk.ersed 

w i t h  sandy and s i l t y  areas, and Oqueoc Lake were visited on July 15. The lake 

shore was in some ~ h 2 3 ~  sandy with sparse vegetztion, aua st ot l~er  *arts ,  

$he bottom %as soft  and mucky, and the vegetation dense. iio livmg skeciLiens 

were f ounc in any oi these $laces, but some dead shehs here iicked uk m tm 

lake. 

The ess t  snore 01 Vhcent Lake =as investigateri on J u l y  25. S o ~ e  

$a r t s  of the shore r:ere sandy witn no vegetation, and cther areas were sort  

and oozy with abundant grodn.  Again ,  t a r e  sere no hv ing  Vaivsta. 



A suam;larp of' the foregoing data WU be found c#l Tabla I. 

Iaboratom observations ,. 
Descrirtian of mail 

Sise: The snai l  is smal l ,  its s h e L  measurements i n b e a t i n g  a variation - 
in diameter of 1,6mm.4.6mm., and i n  height from 0,8mu.-;j.511im. Tm smder -6 

are probably ba* s n d l 8 ,  and should not  be considered as rar t  of the range in 

size of the  adult population, 

Measurements were made by placing each shed on a ruler under the 

binocular oicroscope (dissecting m e )  i n  the manner shown in the sketcn below. 

The tec'nnique i s  poor, but serves as a n Lnalcatlon of v a r i e t ~ o n s  m s ize  witnin 

a collection. 

Gragh I shoms t i e  nuzbers of s n a i l s  in each s ize  g r o q  both f o r  6iw~&er--  

and height. The curves sre s t r ik ingly  shilar. Since the 107 specimens here 

represented a r e  only from one col lect ion triis, no conclusions can be drszi ,  but 

i t  i s  an inuication of the correlertion between the tvzo dimensions. Tne curves 

a l so  indicate f o r  this groug a leak  m number anong tne 2.l-5.5~~. , : . C - ~ . ~ U - U .  

groui with a sharg droi tomaras the  m a i l e r  s l z e  and a l e s s  s m q  droh toaams 

the larger  size.  T h i s  m y  indicate that most of the  young have grow t o  almost 

rnaximxt size,  and t h a t  soEe of the parent snails ar6 s t i l l  d i v e .  

T a b b  11 gives the data f o r  these me~surements. 

Shell end o~erculum: -- 
sh4\ 

The,colcr i s  g e n e r a ~ l y  deel buff ~ i t h  some s~eciruens havitig a greenisn 

1 earalnpi  b k  ~c@%%%%p QQeW %&J) grg not 1 resent  in the dead s h e i l s  hciicht- 
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ing t h c t  t h e  spots =e probzbll- on t he  s o f t  ~ w t s  m d  shoxing through t k e  bhei l .  

The s r i r e  i s  elevc.te-, but  th ;  first two vhor i s  e r e  f l e t t ened  so th r - t  the; l i e  

i n  one ?lrne, t h e s s  v idsning out t o  fonn t h e  t h i r d  whorl e b w e  which t h e  first 

two m e  eievzted. 6&iEcte I f i g .  2) The m b e r  of whorls i s  *3 2/3 with t h e  

g r - c - t e s  nv:ber f r l l i n g  betreen.3;-e. There z r e  t h r ee  carinas, t h e  ou te r  two 

being d i s t i n c t  a d  the ziiddle one c r y i n g  from i n d i s t i n c t  throtlgh very d i s t i n c t .  

I n  =I--ny c r s e s  =here t ! - :c  middle c c r i n e  i s  i n c i s t i n c t ,  it bscomes z o r e  so tov:rxd 

t h e  end of t h e  l a s t  ~ h o r l  thzin it it i s  near t h e  apex. They r r e  vmz.rked -end 

l i g h t  i n  color. On e nK:ber of she l l s ,  a d i s t i n c t  gro7-t: l i a e  rrhich r a ~ r a s e n t s  

l ~ s t  : . ~ ? r ~ s  g'rodk? czn be sern. The c b i l i c u s  i s  deep, 2nd t h e  aper tu re  i s  

ro:nc a d  co.:?lst~, t h e  c c r i n r e  f c n ~ i n g  1 i t t ; e  projzctions,  zs shorn i n  t t e  

318 su tu res  of t h e  7:L:orls of t h a  os - rcdc-  r:-- psrl d i s t i n c t  ic  t h e  

l i v i n g  SF ci-;en, more so  n e r r  t h e  nucleus, but i n  t h e  n o ~ n t e d  sp sc i z tn  t ke  

. - .. , ,I-orls E . ~ S  xore  e: s i l p  c cr lx  b-CO-1: 5 i f f i cc . l t  t o  a i s t ingu ish .  :;ere t h e  o ~ t s r  --.- 
no t z i  tl::ll t:- ose surror.-.n~i:~z t h e  nic lz~; .s .  Fro;-~ y:hz_t G O : ~  l d  bs obssrvsd, %l--=rt 

r e r  3 i C 8 - l i  .::kc;-l s i n  'i::r: npereuhm. 

-7--- os.2d 
-.Jz. -- s o f t  .-::rts: mi]?.= od:; ,->1~.tc::.y of -:,j?z s o E  p t r t s  s t cd i cd  ~ Z . e r c  

. . -. . . ,.:ass yislble -.-&en t he  six-i l  cc.s nol-- ,Sly ex'; . 3 d > L .  m e  foot  i s  c shor-l,- l as, 

fl.:=::y ..;:-'- ,L, b i f u r c ~ t e :  :-t t!:c c l l t s r io r  ent  -nd r o w - e ~  r.t t & e  ?os t - . r i c r  an;. 

is ..'or? evident i n  t?a u;;er svrfrce.  O F S r C i  1 ~ 2  is z t t T C 3 ~ b  b~  o n l y  

5 s-;-ll prrt of its creK t o  t ! ; e  L-rTer, pos t e r i o r  surf cc of the foct, t::e clld 

of' ': foo-L e x t s n C i n ~  *- l i t t i e  beyone t k 5  01 crcfif *. 

-P - - - -  P c?:B-lZc =.e:izn s e p m - t e s  f r m  tile b-se  ef t e foot  j v s t  Z l i t t l e  

yos"rior t c  t h t  beginrLn5 cf t:- - bi fu rc r t i cn .  .'-t the  - oirit of s e f -  r tL333, it 

is r l c n ~  k b e - l i k , ~  s t m c t u r e  ~:-&iq out &nto t z o  s ide  ;oucl?-lik~ :reap, one 



on c r c h  s ide  just b a ~ k  of t h e  eyes. The protrubercnces s e m  t -  hzve c n  orenin: on 

t h e  under aids. Thz ey2s zre mter ior1; -  locz ted  at t h e  bzse, and dorse l  t o  t h e  

t en t ec l e s .  The t e n t t c l e s  m e  long m d  s lender  with e c l e w  region along t h e  

ou te r  edge and a f r z m i L ? x  region d o n g  t k e  center. A long extrudible  rostru;; 
v 

p ro j ec t s  out frw betzreen =d r l i t t l e  below the  eyes. It hcs a segnented e.:pe* 

a c e ,  ~ n d  endsin c- l i t t l e  f l~ -p - l i%e  nr.rgin ~ n t e r i o r l y .  The co lor  i s  l ighter  

t h r n  the  r e s t  of t h e  herd \-hick i s  gsnercl ly  d ~ r k  &bore. .(p$EEt& I f ig .  3) -4 

buccal ZESS czn be s e a  i n  t h e  in-lericr.  This opens i n t o  e. lzngthcise  slit zt 

t h e  end of t he  r o s t m ,  ( P l z t e  1 f ig .  6)'.'i'wo g i l l s  extend out from un t e r  t h e  

upper surfcce of t5s r - p r t u r e ,  mt F r e  u suz l l y  p r x t i r l l y  re lec ted  back over t h e  

s h r f t  m d  t- i n  br-r-nches. ,It .other t i s e s ,  it ::per-rs r.s n c i a e  f i l i f o m  s - t r~c tu r - .  
(-k 3 fi 5 )  

c i t k  c.;n i n - ; . e rn~ l  p~ t t e rn - .  It ssens t:, be ?-ti,-.eked t o  e ~ e a b r ~ n e  :.d.ong t t e  
(VL* 1 WI 4) 

dors,  l s ide  of f , l c  s h s l l ,  s shor t  c i s t ~ n c e  f r x  t t z  ol-ifkce., The r i g h t  g i l l  i s  

. . rcd5leilt  r: , i = c l r i n ~  2xcl; I1-1e E telik- c l e ,  bL.t i t s  intvril:l s- lmctcre i s  diI"ferzi1t. 

It 9 1 s  c dif iksed grcnuizr  ~ ~ p e r r - n c e ,  e x c a ~ f i o r  r -  f e ~  spots  tkt ~ i r i o u s l j -  

do t  t?f of it. . 

s:e body cc;" t:-2 s n r i l  -,?hen ?z l l z a  f ro2 tk,? sk33.l f o l i c s  t:-e l i n e  of 

t: 5 r k o r l c .  i lcrge gr.;.en xz3s i s  obvioi s i n  tks ,id-section of tl?e bod:-. 

no s t  d i s t c l  Ini bscc -3s blfc!: i n  cc ior .  Thc s_rotson t!:e b o i p  r r e  ~ r o b r b i g  ;;:o~e 

rrl-iicl-. s>o- t::rourli t k c  she l l .  

- - 
I -ove;xent & i ocor~otion 

na s n 5 1  n::- Ye quiescent f c r  long ~ c r i o d s  of t h e ,  o r  i s  very zctive.  

;hen  t?--e focit f i r s t  q p e r r s  -.s t Z s  sn. il e x ~ r n d s ,  it i s  folded ?long i B s  I-Ad- 

J. br=sv;rss l i n e ,  ;: e t-,yo &lv's  of t' e t nder surfzce  o ~ ~ o s i n :  erch ot 2r. 2s 

t l ie  h e ~ d  begins t o  ;-r, t h  .. foot  i s  cozy le te ly  c3fclded cnd r"l~.ttened. The 

s n - 3  e i t - - e r  syoot?ly cr-yrzs ?Ion: on it, o r  slo-,:;)r fo lds  : n ~  unfolds it. The t ~ o  



fron? 1oS:s ? r c  f req ien t ly  used fis feels:rs, The:- vs r e  once observed i n  nse as 

as brzcers ,  e r s  t e sn- i l  p s h e d  i t s e l f  brzE a d  f u r t h  in t h e  s a e  spot by 

brzcing i t s e l f  e g i n s t  t' c sand. Usuallv t h i s  jerky norement i s  not  noted, i ts 

movenent g e n e r d l y  being smooth. 

The t e n t c c l e s  z r e  constznt ly  used t o  i n v e s t i g ~ t e  t h ;  rmrronncuing w e &  

The r o s t m  i s  r-host dvrr-ys used i n  exmin ing  t he  environment, and t h e  r u b e n +  

ak5- g i l l  s e e n  t o  be u t i l i z e d  e.s a f e e l e r  too. Once it wes seen in m und.d,?ted 

pos i t i on  ins tesL &%tee62 of t he  o r d i n m i l y  cu*ed or streibt posit ion.  

The sn - i l  e x p a d s  j c s t  rs r ezd i l y  v: en  l y i n g  on its back 2s in i t s  

normil pcs i t ion.  G=nerd.ly, it quickly r o l l s  over, a d  continues on its-way, 

One sn~il :??s 03serire=l t o  ~ c k e  no e f f o r t  t o  t a r h  over, but const&$ly noved 

rrocn.; a X l e  on i t s  bmk 

.- , . ,~st g e n e r ~ l l y ,  t h e  s n t i r e  he?.d i s  not sxtendcd, rlnL only tk5 t e n t - c l s s ,  

pa-t  of t l ie  r o s t m  , m d  g i l l s  can be se n, 

Tk.; s n : i l s  sse,.i t o  be j ~ s t  r s  h:~py on the under surfr-ce of t h e  ~ 1 2 t e r  

as on the bot-loz snnd, ~ n d  15s  c.r-ietly su.s~zn-.ed v i t h  t: e foo t  i n  E n  u ; ~ e m o s t  

Genercol b~h-vicr 

-,,hen n.rny s n r i l s  rr 2 k-;-a i n  - f i n g ~ r  bo-71, t k z ? ;  seen t o  be evenly 

d i s t r i b t t e d  :long t ke  botton s-nd, on tile s i de s  of t k c  b o d ,  on t h e  cnder 

s ~ r f s c e  of t h e  z z t e r  end on 55e vegetc?tion. , h e n  kep-- i n  a s tender  dish,  a s n s i l  

generzl ly  :5,-rr.tes t o  t ' s  sicie of ;' e dish ,  a d  up t c  ths =r@ce c f  i h e  nzter. 

The s n r i l e  Ere usual ly  qu i t e  s e n s i t i v e  t o  d i e t ~ r b z n c e s  scch c-s std-en 

I f  i n  r z o r s  sluggish condition, t hey  ;;ry be x:ch s l c x r  i n  c a i n g  oct  , 



:hen- ~ . t  t h e  height  of i ts  z.ctivit;., t h e  s n d s  m o v e m e n t s  zr8 w i t e  

extensive. The b u c c d  nzss i s  in c o n s t x t ,  r ~ - p i d  motion foerd znd beck =long 

t h e  r o s t m .  Ezch fowzrd t h r u s t  i s  ~cca;lp&ed by  EL^ opening urd midening og 

t h e  sl i t  (301;th) at  Y- 2 end of t h e  rostmm.'=he s i de s  of t hee  dish, t h e  surface 

of *he v t t e r ,  t h e  v e g e t ~ t i o n ,  t h e  ru r fzce  of t he  smi, and t h e  i n t e r s t i c e s  

bhtneen t h e  s a d  ~ f + - i c l e s . z r e  e q l o r e ~  v i t h  th: rostrum - t h i s  wcy. The x o v e  

nen t  i s  very r q i d ,  and t h e  r a d u l t  becozes very evident  with each f o m t ~ d  push 

od t h e  o r g a s .  The i nd iv idue l  t e e t h  c m  -rery c l s rx ly  be seen; 

One sncil nes observed as it ~pr rocched  e: piece  of l e - ~ t u c e  a nuber 

of t i ne s ,  r e t r e c t e d  frm i%. F'inrll2-, zs it n e x e  the  l e t t u c z  l z z f ,  t h e  

;;ovezent ô f t h  ; b ~ c c d  nr ss  becp-111e xore v io len t  rni  tt r ~ i i u l c  -;r: s t h r L  st c l e ~ r  

ovt t!:x-OL yk t -. o r i f i c e ,  t k e  t = e t h  s@re:-din; :r;-xt tnc r c t i  e l y  scr-pin: t : :e  

l ~ t t u c e  s ~ r f c c e .  FincXg, pcrts  af :- vory sad1 ~ i e c e  o f  l s t t u c e  r c r e  d r ~ m  

in t r :  tl?~ nor k b:- use of ;' .c: r:6clt. Th: s n z i l  7:-s oa t: c undcr s c r f x e  of ;!:e 

x t e r  dvrin: ~ 1 1  this .PE. 

-An!-thin~ r;?ll be uscd f o r  rLttscbxent  ken t11z s n z i l  is net on h: 

bot tan  of t::e bc.::l, o r  f1o:tin: on t ke  unLer surf rc ;  of -;'e 17-tsr. 

On one occrsion, r znci.1 ..:- E se;n ai.b3;rg?d just un2er th: wzte;. s u r z ~ c e ,  

-..it l A - c 1cr;cr scrf~.ce of < :t fOz: :ly,-,,most, znc2 ~ k e  blvn- end of t ke  prcbosois 

on h e  &,,2 ~ l r n e  v i t h  t r foot. -Ls it .iovej. -ion=, cbnstr-ntip norking i t s  aouth 

p - r t s ,  it encmn-l-red a fro-tinz ;aosquits. Mtsr T -::bile, t h z  s n r i l  gr~szcd r-t 

s c r ~ s  oft!-? inzac t ,  2 : r t i cc lc r l :  t' 5 legs ,  znd s-,--110-d thezi. '-t t h s s ,  it 

. - 
T ~ S  d i f f i c v l t  t c  C:t=r..:ir, T -:.;tczr t ' - c  s n z i l  7::~s &z.sying z t  t he  r-g?ehdrge a i  

r le2sing it rgc in ,o r  d l e t k e r  i- wrs rel-lily being consmed. 

Food - 
'The or2; 'Yhiq-s szen s ~ t ~ n  i n  ; t ~  I r 5 o r r i o r ; .  s s r e  i c t t r c e  ~215 sane 
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unirientif ied  lateri id *icy rt first looksd l i k e  e x c r e ~ e n t ,  but  ;igi.;t have been 

sane dscnying, f i l cmin to i s  plant n c t e r i d .  which no longer  hr5 ins chlorophyll. 

The mosquito mentioned above mey heve been u t i l i z e d  food. 

Vaste i s  sxcre ted by t?& s n S l  i n  e. tube-l ike nc.ss which sdrms t o  

h ~ v e  l i t t l e  send g r e i n s  in i t s  construction.  S m z l l  pi-ces  of ~ s t e  nre &so 

thronn of f  i n t o  t he  water  &t tinsa 

' peras i tes ,  co=slsnsoJs, E ~ S O C ~ E ~  :;sd o r a r n i m s  

Sme of t h e  s n z i l s  i n  one b ~ l  aere  hezvi ly  ~ u c s i t i z e d  by Chce to~=s te r .  

They a e r e  seen on t1.e r o s t n w ,  mtsnncs ,  ;nl gi l l s .  One sci il s c e ~ c d  t c  l c ck  m 

antznnr, b~ t D r .  Xggleton observed th7.t it nas co~p1;tel:- con5rc.cted a 

C h ~ s t o g ~ s t e r  z t  i 5 s  base, 

fin "--- - . -  ~ d ~ c i l c  zrs f 01 nd i n  t h e  ~ b i i i - u s  of on- of %]re s n z l l z  being 

rnzr_sL red. 

Algze f r ewen t ly  go-c 02 t k c  bccks of snc i l s ,  

lnezrly observed 

One s n r i l  nz-s d i s t i n g u i s h e i  f r o3  r l l  t h e  r e s t  b,- @ c v i n ~  ofis j i furc-  

z ted  ~ n t n m ~ ,  rr,d ona n o r , i S  f i l i f o r a  rntemi: . R-e..- t1.c ate:-hnl s-ln ctwra, it 

sesn2d t c  be rx r n o  .-k- rrtl1.r than ti;- r e s t l i  e l  cil rccFd,:-I; o r  in>: r:-. '3: 

t p-- of b i f u r c r t i o n  i s  s h o ; ~  in 'l,-,te :I. Y'E snrils s bzii v5zr 51'3s nor.-f l  i n  

r l l  r:sFec;s. It 77s i s z l r t e i  on J1.12 5 ,  r-fid i: z t i l l  l iv ing .  icr!t:;-c tte.:~ts 

c m  be Z L ~ S  t o  - r: 6 it i n  tk- f u t ~ r ~ .  

EFCS 

Saxe ~ Q E  ;,:sses -:-e:: fa--nc' cn - L - T Z ~  $' i n  tl?e bo-::l c o n t r F n i n ~  szeci-ens 

f r ~ 2 I  kilt. s > e r  L-kc, - u > s t  2, 1948. It h:.s no: bs n dz:er . ins- -,-:k-% srscies  

t k e  eggs b e l o n ~  t c ,  b:t - t t e q t s  -.:Zl b~ . - r :  t: I--* .. b ~ a ~  1 kk32. ZOJB of th-3 LIZ ssss 



gelatinous cqsule .  The size of the  eczs or c q s u l :  w.s not cetexmined 3-e 

o f  the eggs seen-d t o  htlve two pol- ni2ple-like projections ;;it!: t h r x  sr 

four s t r ia t ions.  Two eggs hsC hooks (one hook on zn egg). 

On August 10, i n  another dish, single eggs i n  rin unusudly skz:e6 

capsule vea  obserrred stuck t o  t h e  s ides  of the  dish. Belor; =e sketches r f  

b ~ t h  types. 

The source of %hese eggs ccy be mw,.=cf:  2s -:hc sn.l-ils li-Ang. i n  the 

dish, inszct e E s  l e d  i n  t l -e  5 0 ~ 1 ,  or er-gs brfight i n  ~ , i t l ?  t s l ~ k e  c r t= r ,  

v i  ' B ~ k e r  dzscribez t h s  egzs of d v c t r  ;s bsing r grzsn ::r ss  c T  2.:: ;;i = .-.-'- --- 9 

fro= lf-3C i n  z orss. This hirits tkt on- of these t ~ : c  ;;roirs of e t  s -. :- be 

of ths  s ~ e c i e s .  

;.;sting c c t i r i t p  

On July 29, zt 12: 5CL.. . , t ao  s n ~ i l  s cere noted i n  L : o s i 5 o r  - L k ~ t  -2c.y 

u n t i l  t h e i r  sof t  rzrts xsre i n  z?position, ~ n d  the5.r h e ~ d  g r r t s  cross%- etch 

other es shorn i n  the  sketch below: mey  rmr ined  e h o s L  quiescen-a u n t 3  rt 
-,. .I.: - 

1:3GL.:-., onc of tke snc.ils rq iCL:- pulleC i n  i t s  he-5 ,  yozsibly on b e k g  

d i s t ~ r b e d .  The othor sn: il renz incd : t t c  ched for  : -;:i-il: , ~116 t h e  i'x:~ 

f ',n~ 12- pzrt ed. 

+::o sn-51s -:?re isci:: ed, :nC t%sir d i s h e s  r ; ~ t c t  d f c r  r r rrecce 



3ezctic.n 5 c h e r s e  condi t ions  

Vzlvztr t r i c e r i x z % e  does not seen t o  withstand abnomel ccndi t ions  

\ 
2- 
\--- very c e l l .  Eezt ~ n d  crowding ere f z t d  ES proved by t h e  death of a co l l e c t i on  

of snc"ils which through c i r c e s t z n c e  -re forced t o  re=& in a ho t   to- 

mobile f o r  cn ~ ~ f t e r n o o n .  F i t hou t  frequent c h a g e s  of =ter ,  t h e  s d s  do not  

t h r i v e  t c o  n e l l  i n  c o ~ p z s i s o n  t c  k n i c o l a  which reams d i v e  f o r  urze8s 

c i t f i o~ - l  =Y z t t en t ion .  Cocld t h i s  pocsibly bs one rerson why A n i c o l c  i s  so 

tbundznt xhere V&;c.ta i s  s c ~ r c e ?  

Snr-5ls xhich m r e  brought bzck with  t he  d g d  nzss in S c h  they 

-. c e r e  f o~.nci, rnd k s r t  i n  tha-L seeizsd auch more rctive a d  t h r i ved  

b e t t e r  -tk-n sn- I i :  f r o2  t h e  s m c  dEyts co l l e c t i on  kept i n  rl,?in smd. 

t h e  bokto ., thos: o_" erch  co i l~c - c ion  t r i ~  Irer-~ seyzrzte i n  on; borrl c r  more 

- .  
C-,7,< ;::in-- c r  s i z e  of tha  c o l i s c t i  lie The s r t e r  r;is c l - r i l ~ ~ d  ev-r.;- 6: or  %;,a 

vein& 1-1:s i . - * t e ~  f r o z  t k e  : c r ; ~ r i ~ ;  A. Sor,s vs,-etr-tion fra.- t h e  n ~ t u r c l  h ~ b i - ~ r t ,  

rnd l s t t u c e  1s ves'--z;.e izdc.ed. 3ic b o d s  .:?;re nz t  covzred. If i s o l r t i o n  of : 

. - sn: IL 7.- s n- c s s s r r -  , E 2-inch s tznder  d i sh  n;s uscd. 

s2. 11; .--- 
--.- ..=re zo-:eti;cs -~: .msferred t o  : 6-5nci: p e t r i  cibshes f o r  

r repr r r  i Ton 

Generril: , it ai s l o s t  so i s rkere  i n  tl:; yroccss, ;nd ill 03: C E c a s  it V - s  l o &  

i n  t h e  b d s x  z f t e r  beFng dehgdrzted, :nd ti-=sferred to e. s l i d e ,  Ccr ' ;~ in  

t e c h ~ ~ e s  r e r e  picked t ' ~ ,  h o ~ m e r ,  r k i ch  i n  %fie f i t u r e  ~ 1 1  be .m r i d  in 



mounting. Use of a d e p r e s s i m  s l i d s  and c c p i l E q  tube  f o r  dshydrction, m d  c 

ci=zell s h e i r  brush f o r  t r ~ n s f e r r j g g  from dish t o  s l i d e  o r  s l i l e  t o  s l i d e  m 

helpfirl  i n  the  work. 

The e n t i r e  s o f t  perks were so&ed f o r  24 hours i n  10% KOH, and =shed 

i n  C i s t i l l e d  r c t e r ,  =s  described i n  Gu: er. The dehydrzting d c o h o l s  were SO$, 

?c:, $5$, then  dioxen, m d  ~ o u n t i n g  in bdstrn. me spechen  c ~ s  kept i n  ozch 

on fo r  &t l e a  t e n  a i m t e s .  

One rzdulr  vzs r;o~:nted, end  r:rs rersonzbly c l e a r  cfter ~ o u n t i n g ,  but 

The xethod SL g:c:te$ by Cr .  I ; ~ g l e t o n  :?cs ~;.seG, n a e l y  pu t t i ng  t k r  

Since n o t  CU-ch tor-li bc: i i i ~ t i : ~ i s h e c ,  st. i n k ,  6- c ~ t t e q t e d .  rorr3c- 

s t ~ i ~ e d l s ~ e c L : e n  .;?cs : -rh: ps r d: r k r  co lor  of thr c r y s t d c  i n  i h j  orLrculu:,. 

Trcct :fit o-' s o 2 t  ~ r r t s  - 
Fix t i o n  c: t k  e n t i r e  lifiil; sn- i l  i n  h o t  Eocin's so l c t i on  =rtte-pted 

dis in- l igrc te  l e ~ v i n , -  fL i r l y  -:,2 f ixl< ",he s o f t  ~ c r t s  tk:-t caul- l z t t r  be 

s ec t i one i  f c r  i n t e r n ~ l  ~nc.ton2: stt*:. T ~ E  fer: t h z t  .::ere donc < id  not  give good 

r e s ~ l t s .  f.iore cork  on %kis -.-ill 11ae t o  be done, 

t h e  s_r:ciz s, lib' spec i f i c  s x ~ : r b a n t d ' r ; o r k  ~ 2 . s  dona. It is hoped t h z t  x i t h  t h e  

gen - r r l  knorledgz g-inec,  f u tu r e  -i:ork riil -re dons diet rill ~ d d  t c  t h e  l i t t l e  
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knom on the e c o l o a  znd l i f e  cycle of V ~ l v e t r .  tricrrinete. 
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Table II 

kasure~ent of Rmils 
Nun,ber of Whorls and Sype of ~srinae(xhere done) 

Height C a r h e  Bo. of Xhorls Diameter Carinas No. of Whorls 



Height 
m e  

2.8 
2.4 
2.2 
3.0 
10 E 
3.2 
2.0 
2.1 
1.6 - 

Table I1 (cancluded) 

Diameter 
mm . 

1.5-2.0 
2.1-2.5 
2.6-5.C 
5..1-E.5 
5.64.0 
4.1-4.5 

Bo. of Thhorls Diameter 
PUP. 

SZ 4.0 
3% 2 06 
% 3.2 
3% 3-0 
2 5/4 3.3 
3z 2.2 
3 3.8 
% 2.0 
% 

Heignt 
m. 
2-5 
1.7 
2.7 
2.4 
2.0 
1.2 
2.5 
1.1 

CaFhae No. of Rnorls 

No. of EZlad.8 





Mg. 1.. . . . . . .Shell of V. tr iccrinats  
Fig* 2.....i..Shell with gills a d  tentecles exrosed 
Fig. 3........Beed o f  &n&l 
fig. 4.. . . . . ..f:gerture showing origin o f  gills 
Fig. 5 . . . . . . . .Differenoi s in ezpe crtnce of pluiose gill 
fig. 6. . . . . . . .Internal buccd mass a-nd nouth (outline) 







Agersborg, H.P.K., The re la t ion  of temperature t o  continuous reprociuctia in 
the puhonate d, Wrina_, Bey, Nautills, 45:4, (19~2) 

Baker, F-C., Fresh 1Kater Molluscs of tffisconsinn, Par t  I-Gastrogda, 'ilisc. Acd 
Sci., Arts,  and letters, (1928) 

.........The gross anatonly of Limnafja emargina:ta Say, var. h ~ h e l s i ,  B d .  C&. 
Acad. Sci. 2: (1900) 

Baker, H-B., Minute U&.can land snails, Acad. H a t .  Sci, Phil., =:A, (1927) ............. Variatim in T.irrmnea re f lexa  Say from Huron County, Uch. &ad. Sci., 
12th Regort, (1910) 

Bartsch, Faul and Quick? Y.E., An anatomic study of Zonitbides arboreus Say, 
Jour. Agric. Res.,,x:8, (1926) 

Brown, C*J-D., Clark, C., and Gleissner, B., The s i z e  of cer ta in  h i a d e s  from 
western Lake Erie in re l a t ion  t o  shoal e q - o w e ,  b e r .  kidland Hat. ,  
19:3, (1938) - 

Cheat-, E.E., Limnological jnvestigations of res j i ra t ron ,  annual ~ l g r a t o r y  
cycle, and other re la ted  ghenct;.ena i n  f r e s h  water luhonate  snails, 
Trans. Biicrosco~. SOC., %:4, ( 1 9 s )  

.,.......Shell repa i r  in Folymra Texasiana, Field and Lab., 2:1, (is%) 

Cort, E.Z., ~II-wUen,  D.B., Olivier, L., mid Ereckett, S., ,Cu&es on Scnrst- 
osome dermatitis, V I I .  Seasonal incidence of Cerca r~a  s t s k n ~ c o ~ a e  Taibot, - 
1936, in relat ion tootne l i f e  cycle of i h s  s n d i  host, S t a m ~ c o l a  
emarginata &$data (Sowerby), h e r ,  J. @go, s : 2 ,  (1546) 

Goodrich, C., Lollusca of kichigan, hicn. Hmabook Sera 55, Un~v. cf c x n .  
h e s s ,  (1952) 

Guyer, E.F., A n d  gicrology, &iv. of Cnic. kress, 4th rev. e=. , ( i S b j  

Krull,W.B., Imiortance of laboratory rs i sed  snz i l s  in helrcmtuo~ogy . , l tn  ~ i i e  
his tory notes on G y r a u l u s y a m s ,  Cicc. Pagers ixs. Zoci. i?liv. of 
kzch., #226, (1951) 

Jeiveli,D.C., Observations on rekrociuctlon in the  snail Gonio~asis ,  itaut., 44:4, 
(193l) 

Van Cleave, H.J., The  seasonal l i f e  cycle of an arcl.hibious snail, Fossaria 
modicella, l iving on sandstone c l i f f s ,  Ecol., g:L, (1925) 

.........and Altringer, D.A., Stuaies on the  l i f e  cycle of Canieloma rufm,  a 
f r e sh  water snail, Amer. N a t . ,  z:, (1527) ......... and Chanbers, R., Studies $p tine m e  h i s t o r y  of a snall of' the genus 
Lioplax, Amr. W a n d  N a t . ,  =:6, (1535) 

iklch, P.E., Linmo1ogica.l Lethods, Blakiston Co,, (1548) 

W t n e y ,  &.Em, Some observations on the  reproductive cycle of a cornLon land 
snail, Vullonia rulchella.  Influence on ersvirolulental factors,  Ijekt. 
of 2,001., Univ. of h c h .  


