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In riouglas Lake, Michigan, Goniabasia 1ivescensclIenkeL - 
is an i n h a b i t a n t  bf t h e  sandy s h a m  i n  which the deacent i n t o  

. deep water  is  abrup t  and reasonably c l o s e  t o  t h e  shore.  It a l s o  
-. 

t h r i v e s  bes t  on t h o s e  s h o a l s  which a r e  p ro tec ted  Erom t h e  sweep 

af the  s t r o n g  prevai i t ing  winds from €he west end northwest. 

This  spec ies  of s n a i l  belongs t o  t h e  sub-class S t reptoneura  

and fami ly  Pleurocera.  It i s  s t r i c t l y  a fresh-wzter mollusk . 
Poniabasis  l ivescena  mas unknown i n  Goggles Lake u r t i l  

about twenty f i v e  s e a r s  ago when it w a s  introduced i n t o  t h e  

l a k e  by Prof .  H. B. Faker. Since t h z t  t i n e  i t  hes t h r i v e d  i n  t h e  

regions of t h e  l a k e  vrhere it was in t roduced and nay be ; t t h s r e d  i n  

q u a n t i t i e s  a t  any t ime dur ing  t h e  pe r iod  i n  nhich  t h e  C n i v e r s i t y  

o f  z ichigan  E i o l o g i c a l  S t a t i o n  i s  i n  sess ion .  

Since t h e  t ime of i t s  i n t r o d u c t i o n  i n t o  t h e  l ake ,  it hzs 

been a f a n i l i a r  s n a i l  among t h e  s t u d e n t s  of t h e  S t a t i o n  and a 

sub jec t  of a cons iderable  amount of . s tudy by t h e  p a r e s i t o l o g i c a l  

group, iiowever, t h e  ques t ions  of i t s  food,  ecology, l i f e  c y c l e ,  

d i s t r i b u t i o n ,  etc. ,  has  never  been a  m a t t e r  of s e r i o u s  s t u d y  b y  

enybociy connected with t h e  a t a t i o n ,  ' *e i the r  h a s  aEy completed Eork 
\ 

been done on t h e  d e t a i l e d  phases  of t h e  l i f e  c y c l e  by znybody 

e l s e  a s  f a r  as t h e  w r i t e r  h a s  been e b I e  t o  l eb rn .  The work of 

I 
':'an Cleave and Jewel1 a p p a r e n t l y  l e a v e s  t h e  f i e l d  open f o r  f u r t h e r  

d e t a i l e d  study. 



' .  
As a beginner '* a t t empt  i n  t h e  field of r e s e a r c h  a;' s tudy  . - 

. . 
d the various p h a s e s  af Xatura l  E i s t o r g  of uohiabasimr l i v e s c e n e  

we8 begun under t h e  d i r e c t i o n  of ilr, Frank E. Eggletan. The pe r iod  . & 

during which the S i o l o g i c a l  S t a t i o n  was i n  ~ ~ a l f m ,  June 88 t o  
..3,2 

,%;; 3 

August 21, 1937 inc luded  t h e  t i a e  of t h e  stndqr, 
- - -*:3 

%*3 - J "  

. , 

The k i n d l y  c r i t i c  i s m  and h e l p f u l  saggest iona of Dr. s g g ~ e t o n  
$ .LF 

I .  
- ---j 
2- 3%- 

and thw a s s i s t a n c e  of the b i r e c t o r ,  P ro f ,  G.  R. LaRue i n  .placing 

c-ol lect ing n a t e r i a l a  at  t h e  w r i t e r 1  s d i sposa l ,  a r e  g r e a t l y  apprec- 
K 

ia ted.  

DI STRI BTJTIOM 

I n  Douglas Goniabas is  l ivescene  i s  e s s e n t i a l l y  an 
narrom 

inhcBit&nt of thensandy shoa l s ,  and t o  da te  h28 no t  been found i~ any 

p a r t  o f  the  lake except  South F i s h t a i l  Bay , end i n  t h a t  Bay only 

f r o n  Grapevine P o i n t  southward and eastward t o  t h e  o l d  s i t e  of  thw 

Eiologiuel S t z t i o n .  survey of t h e  l e k e  e t  a l l  poinps ct which 

it night  occur  i s  as y e t  incon?le te ,  kut none have been found in the  

zreas near  Eryant  1 s, F a i r y  I s l z n d ,  iJar l  uay, I n g l e s i d e ,  Sedge P o i n t ,  

o r  Earth F i s h t a i l  8ay. (See a t t a c k e d  nap9 

CF POINTS 

( South F i s h t a i l  Zay not  included ) 

I k r l  zay 

On Ju ly  6 t h  t h i s  r eg ion  w<s explored f o r  t r a c e s  of t h e  s n a i l  

i n  cuestion. T k i s  i s  e region  of l o o s e  n a r l g  enc rus ted  sand wi th  

a wide s h e l f ,  g e n t l e  s l o p e  and r l e l l  p ro tec ted ,  Segges, e s p e c i l l y  

s p ~ c i e s  of Sc i rpus  and a l d e r  z s s o c i ~ t i o n s  of h igh  bush shrubs  

occupy t h e  l i t t o r a l  r eg ions .  I n  t h e  s u b - l i t t o r e l  r e g i o n s  Sci rpus  





3 
, - .  

validus and p l a n t s  of t h e  lnha a a s o c i a t i o n ~  occupy a 

place, Potamogetan beds and ex tens ive  a r e a s  af Chare f e t i d a  

are a t  t h e  edge of the  1inneti .c zone. 30 specinena of Gonia- 

b ~ s i s  were found a t  a l l .  Kuil acreens , a s p e c i a l '  d i p  net ilsed in 

snell c o l l e c t i n g ,  and a g l a s a  bottaar bucket were used  in the 4 -  

I 

sanp l ing  , Campelom rufm, C. - decisum, fikellsoma sp. and Sphearidae 

w e r e  found in abundance. The l i t t l e  bay a t  t h e  mouth a Besseg 

Creek was g iven  e s p e c i a l l y  c z r e f n l  searching. 

Ing les  i d e  Beach 

l juring t h e  t i n e  the  B i o l o g i c a l  SShtion people have g iven  any 

cons ide ra t ion  it has been commonly taken f o r  granted  t h a t  Gonia- 

b a s i s  l i v e s c e n s  bas not  spread  t o  wfder  shoz l s  of t h e  l a k e  becense it 

could not  support  i t s e l f  an  t h e  loose sznds i n  t h e  f a c e  of t h e  

wsve z c t i o n .  i i i t h  t h i s  p o i n t  in  mind, I n g l e s i d e  tieach was also 

s-:rvepd f o e  f;rsc_es of Goniabesis, This i s  a be-ch with zz ger,t le 

s lope a ~ d  many smz'II b o ~ i l d e r s  renging i n  s i z e  from e vol-me of 

E f e n  cub ic  inches  t o  a volume of 200 o r  nore cQ1:ic inches .  
2 

1; view of K r e c ~ e r ' s  f i n d i n g s  i n  regard  t o  exposnre and s t r o n g  

aeve e s t i o n ,  t t i s  s i t e  should be we l l  s 2 i t e d  t o  t h e  spec ies .  It i s  

- e l l  p r o t e c t e d  and the re  is  p len ty  of s u 2 ~ o r t  f o r  t k e  s n z i l s .  

Sedges f r i n g e d  th-e shore and beds of Chera a ~ d  Potamogeton . . 1-ire 

conmon z t  t h e  ~ d g e  of t h e  s h a ~ l l o s  n z i e r .  h o  k c weve f o u n d .  

Grzpevine P o i n t  ( S t z t i o n  6) 

'he nnne S t z t i o n  6 ;:zs given t o  t h e  f i r s t  l i t t l e  bzy - e s t  

of G r ~ p e % i n e  ?o in t .  The des igna t ion  of e r e a s  by s t a t i o n s  nzs 

e r b i t r z r i l y  adopted 2.s s s i n p l e  means of recording  l o c ~ t i o n s  i n  t h e  

f i d d  n o t e s  and t h e  evoidznce of Oesc r ip t ive  l o c z t i o n s  i n  t h e  
zr i te -ups  which r e r e  t o  f o l l a c .  S t a t i o n  6 IS s o  c l o s e  t o  



St - t lon  4 (see naps) t h a t  Uoniabasis n i g h t  v e r y  eesily hzve -- 
migrzted a-d t h e  p o i n t  end become w e l l  establ ish;?& i f  diatanca alone ?:? . I 
is t o  be considered.  S t a t i o n  6 is  sell exposed t o  prevaih ing  

b 

winds and e b o n s i d e r a b l e  enount of aava act lon .  fioneret, it i a  ael l  
a 

l i t t e r e d  with boulders  a t  euch depths that t h e  spai la  could easily f i n d  -4 
*? < - t. 29 

support  deeply enough t o  avoid disturhanco of the eqnilibrtum, which, 4. - 5 
, . 3 , < : &  - .Ye& 

according t o  ~ r e c h e r '  is a very  important factor i n  the ' A n t e n -  - ".g 
< 2, 57 ," , n . 2~ 

ance of the s n a i l  i n  rough r a t e r s ,  The boulders  and sends of 5.g ! 2 

t h i s  bay ere deeply encrus ted  r i t h  natl .  So specimens of  

G o n i e b ~ s i s  e e r e  t o  be found. Eielisoma campanda ta  -a8 found i n  

OtLer S i t u a t i o n s  O b s e r v e  

20 s p e c i f i c  d e t ~ i l e d  survey cas nade of t h e  o the r  r e , i o r ~ s  ob- 

~ C - , - : - G .  - + Zoaever,  on f i e l d  t r i p s  csnnected n i t 5  course nork,  a c l o s e  
i 

vetch c2s mede of t h e  shallot v a t e r s  of Sedge p o i n t ,  North F i s h t a i l  

Bay, the  lzaters  r l o n g  Pine  P o i n t ,  and ill t h e  region  from a- S t e t i o r  6 

t o  Sog~rdus Poinf .  ;To spec iaens  of Gonisbaais were found i n  

any cf t h e  p l e c e s .  I n   vie^ of z populzt ion introduced trientp five 

ys2rs  ego, t l l e re  hea  been zn- l e  time f o r  es tabl i shnel r t  a t  any 

of the  regions  wi th  t h e  except ion  of t h e  h d  Ezg and I n g l e s i d e  

ilegions. A l l  o f  these  a r e a s  appear t o  be such as the s n a i l  

might f i n d  s u i t e d  t o  i t s  needs,  but f o r  reasons  2~ ye t  unknown 

t t e y  do not  t 5 r i v e  t h e r e .  
4 

The z r e z s  i n  mkich Goniabzs i s  nss found nos t  abundant a t  

a l l  t i c e s  dur ing  t h e  s-dy a r e  b e s t  shown on t h e  enlarged  ske tch  nap 

of the n e s t  shore  of 30utB 3is~tsi . l  Bzy. T ? i s  reg ion  was ~rtitrarilg 



Photo of S t e t  ion 4 showing t h e  absence of boulders  o r  any n a t e r i a l s  
which n i g h t  IE. used for oviposition as is common supposed. A l s o  
t o  show a agenefial view of a well pro tec ted  a r e a  in which Goniabasis 
is very  conman.' 

I 

- - --A 
Photo of k a l i o n d d  t o  show t h ? - t g p m i n e  ~ n d  thebodlders  

r~h@ke eggs, ere  collinfonly 'supposed t o  be l a i d .  
L '  - 



t o  t h e  l eng thy  a r e a  occupying n o s t  of t h e  west shore  of t h e  bay. 
* - 

In t h e s e  a r e a s  t h e  s n a i l s  were abundant tLrougnout t h e  pe r iod  

of the.see&ion. One except ion occurred  t o  t h i s  g e n e r a l  s t a t e q a n t ;  

i smedia te ly  f f l o r i n g  a t h r e e  day per iod  of heavy winds, very feu 8 2 

snails were t o  b e  found, The cause uaa n o t  determined, hut,  in view . * . 

of l a t e r  obse rva t ions ,  bne is i n c l i n e d  t o  b e l i e v e  that during --:d - 
such per iods  M d i s tu rbance  they become q i i e s c e n t  and are bur ied  

s l i g h t l y  by the 'wave act ion.  

It m i l l  be  n o t e d  from t h e  ske tch  map t h a t  e l l  along t h i s  

g e n e r a l  reg ion  of the bay t h e  s h o a l  is  narrow, i n  no p lace  
tf. 

exceeding 100 t o  125 f e e t  i n  width. A t  S t a t i o n s  1,2, 3, and t h e  

nor the rn  f r i n g e  of S t a t i o n  4, t h e  f a c e  of t h e  d e c l e v i t y  is w i t h i n  

t e n  t o  twenty f e e t  of the shore,  The o u t e r  edge of t h e  shoal  i8  

marked by a n  abrup t  descent  i n t o  deep water ,  t h e  ang le  of which is 

t h e  angle  of repose  of f i n e  sand i n  mater. Th i s  descent  begins a t  

1% t o  12 meters .  

Reference t o  photos  $1 and ;2 w i l l  d i s c l o s e  t h a t  t b e r e  i s  

a decided d i f f e r e n c e  i n  the  s h ~ r e l i n e  of  S t z t i o n  4 and S t ~ t i o n  5. 

Tne shore l i n e s  o f  S t a t i o n s  1 ,2 ,  and 3 e r e  e s ~ e n t i a l l y  t h e  same 

as t h a t  of S t a t i o n  4. The shoal  zlong S t a t i o n s  4 2nd 5, and par- ' 

t i c u l a r l y  t h e  edge of t h e  d e c l e v i t y  i s  riel1 s p r i n k l e d  wi th  sunken 

t imber ranging from small  l imbs t o  l o g s  of t n e l v e  o r  nore inches  

i n  d iane te r .  S n a l l  bo--~lders  of 50 t o  SO0 cub ic  inches  i n  volune 

a r e  e l s o  t o  be found along t h e  shoa l  r a t e r s ,  bu t  a r e  not  a s  numer- 

ous a s  those  a l o n g  t h e  shore of S t z t i o n  5. These f o r  t h e  n o s t  pa r t  

a r e  bur i ed  f r o &  one half t o  two t k i r d s  of t h e i r  v o l w e s .  The exposed 

por t ions  & r e  h e a v i l y  n z r l  e n c r ~ s t e d .  I n  a l l  t h e  region  t h e  sand i s  

loose  b u t  i n t e r n i x e d  wi th  a cons iderable  a ~ o d  of n s r l  depos i t .  

Very l i t t l e  l o o s e  d e b r i s  i s  t o  be found except  z t  t h e  edge of t h e  

shoal  i n  t h e  deeper  n a t e r .  



%e in tens ive  s tudy  mzs undertaken i n  s e v e r a l  dLrectione 

somewhat s inu l t aneou l sy ,  no t  a l l  of which gave signifioant r e s u l t s  

as far as determinat ion of the l i f e  cyole aaa concerneit. coun t s  

mere made in an Btbernpt t o  learn why small local areaa arere SO maoh 

b e t t e r  adapted t o  Goniabasis tbah o t h e r s  and t o  determine if poaeib le  

t h e  cause and e x t e j  03' l o c a l  migrat ion.  Eggs, ~upposeal~ those of 

Goniabasia,aere t a k e n  with t h e  sbones t o  which they were attached, t o  

t h e  aquarium s h e l t e r  for hztching ,  Some brtef st* was made i n  t h e  

tempt t o  deterrminf? p o s s i b l e  hybridization in the.  twenty five g e a r s  
i 6 

nce t h e  s a a i l  mas introduced i n t o  Douglas Lake. 

An attempt was made t o  studr e x t e n t  end time of mignktions. 

A s e r i e s  of neasurenenta w e s  made t o  d e t e m i n e  if t h e r e  mas any segre- 

g z t i o n  i n t o  d e f i n i t e  age g r o u p ,  sugges t ive  of t h e  lenghh of l i f e  span, 

Ezch sunner a large po9u la t ion  of t h e  s n a i l  appears  on t h e  wider  

s h o e l s  of S o u t h  F i s h t e i l  aey hu t  i s  never  ab le  t o  n a i n t a i n  i t s e l f  there- 

f o r  succeeding sezsons.  A s e r i e s  of cage experiments mas w d e r t a k e n  

t o  de tern ine  if t h e r e  qas 2ny o t h e r  f ~ c t o r  bes ides  lack of support  

e n t e r i n g  i n t o  t b e i r  f a i l u r e  t o  n a i n t e i n  the  populat ion f o r  n o r e  t h a n  a 

f e n  weeks. 

Anything p e r t a i n i n g  t o  t h e  general biology of t h e  s@l and not  

p e r t a i n i n g  t o  any p e r t i c u l a r  p a r t  of t h e  study c ~ s  observed as far 

a s  possibIe.  

Egg Deaelopaent . 
Eggs , supposedly those  of uoniabas is  l ivescens  , were t aken  

&long p i t h  t h e  boulders  on which they  occurred from S t z t i o n  5 znd 

placed i n  t h e  a q u e r i m  i n  t h e  t h e  zquarium s h e l t e r ,  They mere c o l l e c t e d  

Ju ly  6th.  A t  t h a t  t ime t h e  equar iun  m a s  BupgTied w i t h  meter from 

t h e  S t a t i o n  s e 3 l .  A f t e r  sbout  t e n  dzys the eggs 8eco~lposed. 



. By the  t ime t h e  aquarium s h e l t e r  was s u p ~ l i e d  w i t h  l ake  wa te r  
' . 

no more egga were t o  be found. imat appeared t o  be agg6 la ter  on 
,? 

tnrned ou t  t o  be c o l o n i a l  r o t i . f e r s . ! T h e  r e a r i n g  of yo- from 

eggs w i l l  have t o  await a n o t h e r  aeason. There is  evidence that , 

possiblgl two broods p e r  y e a r  a r e  hatched, bu t  no egga were f o w d  to 

aupportthe evidence. I n  f a o t ,  a statement as t o  where eggs are , % 

l a id  would be baaed e n t i r e l y  upon p reampt ion .  

Measurement S tud ies  

A s t u d y  of measurenents w a s  -mdertaken t o  determine hf p o s s i b l e  

w h a t  age groups =ere t o  be found during %he m0nths o f  J w  and 
* 

August, hs t h i s  w a s  t h e  f i r s t  a t tempt  a t  eny th ing  of a s t a t i s t i c a l  

n a m e  , t h e  mistake aas made of undertaking t o  measure t o o  many 

dinensions of t h e  s n a i l .  Thus too few specimens were measured f o r  t h e  

r e s a l t s  t o  be conclus ive ,  I n  a d d i t i o n  t o  t h e  measure of l e n g t h  

measurements f o r  d iamete r (0bes i ty )  and l e n g t h  and width of t h e  

apera ture  were made, Length ap?ears t o  be t h e  chief measure sn which 

age grouphngs n i g h t  be made. 

I n  measuring e v e r n i e r  c a l i p e r  wzs used. Length was cons idered  

a s  t h e  measure f r o n  t h e  zpex  t o  t h e  f u r t n e r  e s t r e n i t ; ~  of t h e  zppre ture .  

Diameter measure d i d  no t  r ep resen t  g r e a t e s t  d i e n e t e r  of t h e  body whorl, 

bdrt t h e  d i a m e h e r  ,just below t h e  upper ex t remi ty  of t h e  zperLture.  

Measured a t  t h i s  p o i n t  t h e r e  was le s :  chance of e r r o r ,  Length of t h e  

a p e r t u r e  was cons idered  as  t h e  d i s t a n c e  from upper  egge t o  t h e  extren-  

i t y  of t h e  l i p ,  Tlidth of t h e  e p e r t u r e  was cons idered  as t h e  d i s t a n c e  

f r o n  t h e  po in t  of unipn  of t h e  columella and t h e  body whorl t o  t h e  

  or ti on of t h e  l i p  d i r e c t l y  opposite.  This  measure mas probakly 

s u b j e c t  t o  a g r e a t e r  degree of e r r o r  than  any of t h e  o t h e r s  es t h e  

poin t  of u-ion of coll lmella and body whorl i s  of t e n  very hard t o  

s e e  i n  dark co lo red  specimens, 







. . .  
I I .  A populat ion measured July 8th was too  8-11 t o  have anr sig- 
I 

1 nif icance in statistias1 oount. 

Analysis  of th. peaaurement f i g u r e s  is shorn i n  F i g u r e s  1, 2, and 

t, 
3. A stud$- oi Figure 1. ind ica tes  t h a t  t h e  populat ion from S ta t ion  4, 

4 :+ * - 
md' the  largest one studied) FB af one age group, presumablg a d u l t s  : $. 

.I , o r  near adults, A s  t o - t h e  age of an adu l t ,  evidence is s t i l l  lacking, . .- 

I% is not t o  be  understood that the f i g u r e s  i n d i c a t e  s t r i c t l y  -A .. = 

1 4 * I * L  

t ha t ' no  o t h e r  age groups mere p k s e n t  Ln the area, A t  the da te  of 

co l l ec t ing  no screen had- been used which was f i n e  enough t o  &eta in  - 

+ miaute specimens such a s  were found some time l a t e r .  The personal e r r o r  

in t h i s  s e r i e s  of measurements l a y  in assuming t h a t  because no s n a i l s  -:' 

- l e s s  than t e n  t o  twelve mu. i n  l eng th  were t o  be seen, no smal ler  

ones &e there .  & a t e r  co l l ec t ing  showed they  were probably there  i n  

quan t i t i e s  a t  the time, The f a c t  t h a t  no b o g ~ d e r s  su i t ab l e  t a  ovi- 

posi t ions  were t o  be found along the  shore a l s o  probably had something 

t o  do with t h e  assunption t h a t  no small ones :-.were t o  be found i n  S t a t i oz  

4. It mas assunsd the  population there  was a migrant one. 

A study o f  Figure 2 indicated the presence of .two age groups. 

It w i l l  be noted t h a t  the re  i s  a d e f i n i t e  brezk i n  t he  graph a$ the  - 
t h i r t e e n  mm, length .  h comparison with k'igure 1 i n  which seventeen 

mn. s n a i l s  predominate shows t h a t  t he re  isla group i n  Figure 2 . 

corresponding c lose ly  wi th  those of Figure 1. Figure 1 shown no 

sgecimens s h o r t e r  than twelve nun, ks  t h e  l e f t  hand s i d e  of Figure 2 

shons a range from f i v e  t o  twelve rnmlin l eng th ,  it appears t h a t  t h i s  

represents  another  age group a l together ,  I t  i s - n o t  t o  be assumed t h a t  

t h i s  group was not present  on Ju ly  20th. Faul ty  sampling oar the  

p o s s i b i l i t y  t h a t  they were buried i n  the  sand probably accounts f o r  

t h e i r  not  being found. The question a r i s e s  a s  t o  whether they are 

spr ing hatched s n a i l s  a t t a i n e d  t o  a l eng th  of 5-12 mm o r  whether 



Y e . 
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L . .  
r: they a r e  juveniles  of last seaaonls  hatohing. The beat  that can be c- 

said i. that  improved technip tu  in measuring, sampling, and the 

nffinrr of l a r g e r  populations should by a l l  meana be continue&. 

On August 4th, while attemptlzlge&e being made t o  f ind eggu t h a t  
T 

might prove t o  be those of Goniabasis, minute specimens ware fa&a in ., 

< ,  & 

r-ter one t h i r d  meter i n  dep th  a t  S t a t i on  5. They mere just beyond 
J :d 
.- z?< 

t he  row o f  boulder8 and some six f e e t  f r &  shore, Bone were t o  be-. ig.4 - c; 

found on the  boulders o r  & the f i n e  sand among t h e  boulders. Further 
.> 

sampl- w L t h  a t h i r t y  mesh sc reen  showed t h a t  they w e r e  inhabi t ing 
C . . 

the  loose  sand from a depth of one t h i r d  meter t o  a meBer o r  more. 
- 

.s$ 

-5 
F ~ E  were t o  be found nea r  t h e  edge of t h e  declevi ty ,  *he g r e a t e r  por- ':,-: 

4 

t i o n  of t h e  population being found a t  a depth not t o  exceed one h a l  $f 

meter, 

The be l i e f  of some workers t h a t  the# young of Goniabasis 

I i v i s c e n s  i nhab i t  a d i f f e r e n t  region from t h a t  of the  adu l t s  is  

not borne out  i n  t h i s  czse. 

T 5 i  presence of minute f o m s  i n  t h i s  region of the  l ake  znd 

at  t h a t  time of the  year  ppinjrs t o  the  p o s s i b i l i t y  of t h e i r  having been 

hatched from a second egg deposi t ion i n  the  middle of summer. It only 

reemphasizes t h e  question: TJhere end when a r e  eggs l e i d  3 

Seerch f o r  micute specimens cas then undertaken i n  S t a t i on  4. 

here no boulders l i n e  t he  shore on which eggs n igh t  have been l a i d .  

S n a l l s  of t h e  same s i z e s  as those found i n  s t a t i o n  5 mere found even 

nore p l e n t i f u l l y ,  -and what seemed e spec i a l l y  %%%'?: w ~ p e  found i n  t h a t  

port ion of S t z t i o n  5 whe~e  the  adul t  specimans had not been found i n  

q u v l t i t y  a t  a l l .  I n  the  region where the  z d u l t s  hzd been p len t i fu l& '  

a l l  the  season, the7 were -espec ia l ly  numerous, No s t a t i s t i c a l  counts  

mere made as t o  t he  densi ty  of the  population. They were a l so  found 
t 

near the  subnerged logs a t  t he  fzce  of the  d e c l e v i t ~ m  

See ske tch  map of S t a t i on  4, 
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Ln the  l i g h t  of present  knowledge no s a t i e f a c t o r y  explanation . . .  

can be given of these  f ind ings .  Two p o s s i b i l i t i e s  suggest them- , 

selves: (1) There is a p o s s i b i l i t y  t h a t , i f  eggs a r e  l a i d  an bouldere, 
I - .  

thex may ahto be l a i d  i n  t h e  loose  sand of such hab i t a t s .  (2) There -!; -C 

- . -  

La the  p o s s i b i l i t y  that they may he l a i d  on subderged t imbers,  and t h d  ! 
. ~ 

young migrate shoreward i n t o  t h e  warmer waters soan a f t e r  hatching, 

The graph a s  shown in Figure  B shows t h e  s i z e  range of t h e  

mintrte forms, Ce t t a in ly  t hey  do not represent  the  same age group 

as the f i v e  t o  twelve mm. forms, and evidence is badly needed t o  

indicate i f  the--tweggroap$ represent  s n a i l &  from two d i f f e r e n t  

- years o r  d i f f e r e n t  broods from the  same year. The f a i l u r e  af 

having some of the  badly needed evidence l i e s  i n  f a i l u r e  t o  segregate  

and hatch eggs of Goniabas is  l ivescens  under con t ro l led  c ondit ions . 

An attempt was made t o  determine the r z t e  of gronth  of t he  

sna l l e s t  spec imens, but time did n o t  permit the  

any s ign i f i can t  f igures .  "eventy f ive(75) of the  s m ~ . l l e s t  rJere :2 

neasured by neans of t he  compomd nicroscdpe using thes ix t een  mn, 

object ive znd eyepiece f i t t e d  with ocular  n icroneter .  t i a l ib rz t ing  

mas done with t he  s tage  micrometer, 
found 

The smal les t  specimens wereqto be L.172 nm(two of them) .and 

the  longest mas 3.144 mn. The average of the  seventy f i v e  Eas 

found t o  be 2.019 n2. o r  37.88 oc-alcr %:?its. 

The s n e i l s  vlere the-  plzced i n  nrL h ~ , ~ ~ i * r i t ~ . ~  in t h e  aqukri-m 

s k e l f e r  on sand lrom the  sane region from which they  were kaken. 

Lake va t e r  t r i c k l e d  tFLro-ah t h e  fine c l o t h  cover of t h e  aquarium. 

I: 'weltre days l a t e r  they  were again zeasured i n  the  szne nan- e r  

as 
The second mezsurenents -shoned en avs r tge  of 3&11 
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ocular units or an average g a b  of 0.23 ocu la r  uni ts .  men the car- 
7i 

i .rT$ c 

E ibrathn rector was appl ied  t o  t h e  average gain it was found t o  be .;i ;q --. 
- - 

0.6I2 mm. o r  a g a i n  of one micron(Q.001 mm) per  day. R ,. 

I There is nothing of aignificanca in these  f igures ,  e spec i a l l y  in - 
f 

Fi * .  
view & the personal  error involved in the failure t o  prevent one th&$$ 

f? 
4 
L, 

af thf mils escaping through t h e  c l o t h  covering of t h e  aquarium or ' 

- 
rn- ' a raundthe  fas ten ing ,  A11 th ings  considered the  measurement s tud i e s  : 
2 7 

only paved the way f o r  more de t a i l ed  and sgstemztic s tudg  ~f growth a- a 
Z 
7- , -  

rates and age groups, TOQ many personal e r r o r s  were b v ~ l v e d ,  and the  *-i 

eliminatian of  meni of these  in fu tu re  w e  should show some 
~ 3 j  

worth while a t a t i s t i c s  regarding age groups, One of the  th ings  worst +-:y 
2 - 

needed is a group of f i gu rea  which w i l l  i nd i ca t e  age grouping in . 
c . .. 

such a manner a s  w i l l  give some h i n t  as  t o  t h e  length of l i f e  span. 

Foxr a t tempts  were mzde t o  a r r i v e  a t  some census f i gu re s  which 

would ces t  some l i g h t  upon the  l ack  of a popu-ation i n  the  por t ion  

of S t z t  ion 4 where snz ils mere so  few a l l  during the time of the  

study. Appzrently - t h e  condit ions i n  t h i s  pa r t  of the  erea  were no 

diff.erent from those  i n  the  por t ion  where they mere p l e n t i f d .  

(See sketch map of S t a t i on  4) KU f i g u r e s  of any s ign i f icance  were ob- 

tained except i n  one instence. A count was mzde along the  shallow 

a e t e r s  water of S t a t i o n  4 ; the  depth ranged from 0.1 t o  0.3 meter 

and the  sample i n t e r v a l s  were approxinately 1.5 meters, k sampler 

mzde of gzlvanized i ron  and shaped l i k e  a dust  pan was used. The 

bottom m ~ s  made of &-inch sand screen with a supplementarg l a y e r  

of s ix teen mesh galvanized window screen over t h a t ,  The a rea  was 

660 sq. cm. bxt i n  p r a c t i c z l  use about 1000 sq. c m ,  of the  surfzce  

sand nere removed as the  s c rzpe r  azs pushed gen t ly  fornard  a t  a , depth 
- 

of eigbt t o  t e n  centimeters .  



: l i - l e  t h e  chart shorir no th ing  af value ae a census it shows t&k 

t e n t  of tfie tendency t o  became bur ied  in l o o s e  aand, This tendency 

s n o t b e d  repeatedly  throughout t h e  t ime of t h e  study, 

4 

$ i n v i s i b l e  
. - 

" o ,  sampba  Snaila S n a i l s  v i~ i '2Xata l  $ v i s i b l e  
v i s i b l e  i n v i s l b l a  . 2 

i a k a  .>- 

64 10 21 31 33- 6 7 ~ 1 ~ 8  

The low t a b a l  count  i s  accounted far in t h e  next  chart.  ad) - 

Examination of specimen8 b u r i e d  i n  the sand and observat l  on8 

( Î  t h e i r  b e h a ~ i o r  urhen placed in  a d i f f e r e n t  h a h i t a t  i n d i c a t e  t h a t  

: . '_ex  are normal, and such burying Fs n o t  d m  to ang abnormal condi t ion .  

' e quest inn a r i s e a  as  t a  t h e  p o s s i b i l i t y  of t h e i r  feeding while they  

- 'lrr~w, PossLbly such is one normal nanner of feeding.  

" e fol lowing f i g u r e s  are presented  as a n  example of t h e  -k 

i.dden leaving  off of a popuxation in a r e g i o n  which appears t o  

' .: equzl ly favorable  t o  t k e i r  h b i t a t i o n  zt ~ l l  po in t s ,  3y compar- 
s k e t c h  

'-on of the  count with the4nap of S t a t i o n  4 it w i l l  be seen 

' , ' ;at t h e r e  seems t o  be some r e l e t i o n  of n3nbers t o .  t h e  proximity 

of deep water. L a t e r  examinetions showed approx inz te ly  the same 

I tua t ion .  

' 8 -  , - 145 snai ls  p e r  s q k :  

S~.mples # 21 - 64 
?I 

0.00454 snails  p e r  sp.jm. 

The population i n  t h e  f i r s t  W e n t y  samples where t h e  deep w a t e r  

'-!-:>roached t h e  shore  was 34.1 t imes  as g r e z t  as  i n  t h e  l a s t  f o r t y -  .- *- 
^;;in samples where t h e  s h e a l  was wider,  



Although no atternpta were made to get  a census count  an d .  

...% 
nubmerged loga ,  s n a i l s  w e r e  abundant. t h e r e  at a l l  timen during the . K '-, 

, , 
-1. 

aeasion. They were to be seem on l o g e  extending lengthwise d o n  --~,3 

t h e  f a c e  of t h e  d e c l e v i t y  and 6s deep a8 it wes poaaible to spa with 

the glasa bottom bucket ,  The snails seamed t o  exhibit a dec ided  
, +  1 

pref erenca f o r  coni f  eroos  logs,  e a p e c i a l l ~  Thuja. Very f em were %to . . be $2 
. - 

found on o a k  lags. On t h e  l o g s  many s p e c h e n s  mere so marl e n c r u s t e b  - 

t ha t  they appeared ti  he m u c h  la rger  t h a n  t h e y  r e a l l y  were,' and n i t  t i  . "1 %;. 

, .: 9 

- -3 
have l e f t  t h e  l a g  for a lmg t ime, Thoae in t h e  loose  sand seldcm 

. -7; 

ahowed any e n c r u s t a t i o n ,  b u t  d id  shom t h e  pol i shed  e f f e c t s  of having a; 

-* P - :  

craaled about i n  t h e  sand. 

'$ 

STUDY OF VkRIBTION 
. - 

So f a r  a s  i s  known t h e r e  has  been no a t t e n p t  t o  s tudy v a r i a t i o n s  

i n  GoniabasLs s i n c e  t h e  t ime og  i t s  i n t r o d u c t i o n  twenty f i v e  yea r s  

ago. In  f ~ c t ,  i n  so f a r  2 s  it h ~ s  been p o s s i b l f  t o  leern, t h e r e  i s  

no a e s h a n e e  t h a t  P leurocera  - z c u t a  n igh t  not have a l s e  been i n t r o -  

duced along ~ i t h  the  popule t ion  of Gpniebasis. Close s tudy is 

requi red  t o  d e t e r n i n e  t h e  d i f f e r e n c e s  between t h e  t m  . l lpparently 

Prof .  Baker l e f t  no record  of t h e  i n t r o d u c t i o n  of the  s a n i l s .  

I n  the handl igg of many s n z l l s  unusuzl i n d i v i d u e l s  showed up 

f r o n  t i c e  t o  t ime Cf t h e s e  the  ~ o s t  no t i ceab le  f e e t u r e b  was t h e  

appearance of t h e  a p e r t u r e  nore t o  t h e  l e f t  of t h e  median l o n g i t u d i n a l  

l i n e  than  vias u s u a l  . This  f e s t u r e  d i d  not  show o f t e n  b u t  f r e q u e n t l y  

enough t o  arouse suspic ion , .zs  t o  t l e  p o s s i b i l i t y  of t h e r e  being 

znother  spec ies  o r  v a r i a t i o n  c a r r i e d  t o  a dedided ex ten t .  Time d i d  

not  p e m i t  ex tens ive  s e z r c h  f o r  such specinens,  b u t  a s t a r t  was mede 

on a  s t a t i s t i c a l  s t u d y  i n  connect ion wi th  l e n g t h  cnd growth measurements. 

Some s tudy i n  operculum s t r u c t u r e  was but  beczuse of f a u l t y  



tschniqPa in prepar ing  t h e  sl ide.  and the BW nunber oi spea- 
.- k 2 

* -  1 
2 . - i 

h e n s  s tudled,  no conmit t ing  s tz tement  c a n  be made as t o  apeciea.  

Out of the  l o t  of more than 300.:. measurel a few f i g u r e s  poin t -  
. f 

Lng t~ a cons iderable  degree of v a r i a t i o r ,  W ~ P C  obtained. 
- .  . 
,*j 
2 .  ., <- 
h y ?  

The f o l l o l r i n g - c h a r t  shows the, e x t e n t  of  v a i t a t i m  i n  t h r e e  dimen- - -7 
T- 

- c 

a ions in whtch the fourth La the same . 
Length Diameter t. a p c r t u r e  . - 

L. 23.3~~~ 8.5 mm 8.7 mm 

We a p e r t u r e  

Genera l  o b a e m a t i a n s  of t h e  neasurenents  and figures accoupanying 

were th6t if two specimens agreed in one d imens ian ,va r i a t i an  a f  t h e  

o t h e r  t h r e e  seldam exceeded more t han  0.5 mm. The o r i g i n a l  f i g u r e s  

are reserved f ~ - r  c l o s e r  s tndg  before  cont inuing  t h i s  phase of t h e  

work. 

A s tudy of t h e  f i g u r e s  was then approached f r o n  t h e  v a r i s t i o n  i n  

t h e  length  of t h e  paer ture .  I n  t h e  nork of mbaking nezsurements i t  w-s 
of t h e  shell 

noted t h a t  i n  genera l  t h e  d iamete rqand  l e n g t h  of t h e  a p ~ r t u r e  seldom 

vef ied  nore than  0.5 mm i n  a given specimen. Eonever, specimens i n  

which t h e  l e n g t h  o r  t h e  z p e r t u r e  and t h e  diameter  varied nore  t h a n  

0.7 mm weee not  uncommon. The t a b l e  below shov!s t h i s  t r e n d  i n  a s m a l l  

degree. , 

Specimen Length Diameter L. z p e r t u r e  .; .Daf  f eranee 

17.3mm 7 . 3 m  6 . l m m  lo&$) Xam. g r e k t e r  t h a n  
23.3nm 6.5m 7.4mm 1,lm) l e n g t h  of aper.  . 

18 .Omn 7.2mn E;,Smm 1.3nm) 
1 

1 9  -7mm 7.5mm b.5m 1,Omm) L. a p e r t u r e  g r e e t e r  
16,Onn 6,5mm 7 ,6mn 1,3nn;) t h a n  d i z n e t e r .  



I3 

;Vbile t h e r e  %s no th ing  p a r t i c u l a r l y  en l igh ten ing  i n  t h e  
2 

above f i g u r e a  o r  the  one8 Jut preceding, t h e y  point  t o  t h e  f a c t  . 
that  a n o t i c e a b l e  m o u n t  of v a e i a t i o n  occurs ,  end that c l o s e r  study 

of o p e r c u l a  of  unusual  s n a i l s  nay b r i n g  f o r t h  some c l e a r e r  'evidence 
iC5 rt 

. *  $3 

as t a  t h e i r  tnre identLty.  a;p$ 7 - 
'-1 

wention has been made e z r l i e r  in t h e  reporfi af t h e  f a c t  t h a t  

some a n a i l s  of this spec lea  dpparent ly do n o t  migrate t o  anx apprec- 

Fable e x t e n t  on t h e  l o g s  t o  which they c l i n g .  Cthers  on t h e  loose  sand 
>* 

show t r a c k s  af very d e f i n i t e  n i g r s t i o n  from day t o  dayc This r a i s e d  I I -  

t h e  @ s t i o n s  af t h e  e x t e n t ,  d i r e c t i o n ,  and t ime of migration; a l s o  

t h e  p o s s i b i l i t y  of there being a group of non-migrants among thesand 

dwel lers ,  e s p e c w l y  s i n c e  nunerous hur ied  specimens weere not  hard 

t o  f i n d  i n  zny sampling of t h e  shzllow wate r s  where t h e  spec ies  was 

 ell e s t a b l i s h e d ,  i n  t h e  s h ~ l l o w  s s t e r s .  
\ 

Cn July 1 2 t k  et 4:50 P . I .  t h r e e  equal  groups of s n a i l s  t o t a l i n g  

225 r!ere t lp lentedf l  ~ s r z l l e l  t o  t h e  f a c e  of t h e  d e c l e v i t y  ~ n d  Bbout 

t w o  neterd f r o =  it on  t h e  s:n,oal o- p o s i t e  t h e  f c m e r  camp s i t e .  A l i n e  

, a b ~ u t  f i v e  .:teters l cng  given eech group and narked wi th  a s t a k e  

2nd a t t s c h e d  flag. The y;;eter r . 2 ~  about f o u r  f i f t h s  meter deep, 

The grouping mere: . 
I s p i r e s  p o i n t i n g  shore7?;ard 

I1 s p i r e s  p o i n t i n g  l z k e w ~ r d  

LEL dropped mithout r e fe rence  t o  s p i r e  7 o s i t i o n  

During t h e  ensuing evening hours of d q l i g h t  t h e  ~ o p u l z t i o n ,  

apparen t ly  i n  response t o  r e l f e a s e  from crowded condi t ions ,  began 

migre t ion  wi th  t h e  except ion  of f i f t e e n  specimens. Some completely 

reversed t h e i r  - o s i t i o n s ,  sone hezded a s  t h e y  were pointed,  



o t h e r a  crossed and rec rossed  each o t h e r ' s  pa ths  in a l l  manner of 

p a t t e r n s .  Yhe f i f t e e n  remained qu iescen t  w i t h  a p e r t u r e s  downward 

a g a i n a t  t h e  sand. Tempereture condi t iona  and w s t e r  a c t i o n  in no k 

J- .+ 2% 
w w  mggeated cause  dor  any unusual behavion. The s n a i l s  mere unmarked;-\ 

h c e ,  pa tha  were the only  meens of r e c o r d i n g  d i r e c t t a n  Qr e x t e n t  aL -.:2i 

The fo l lowing morning observet ions  asere aga in  made wi th  no unus- 

ual weather c o n d i t i o n a  -revailbg, By t h i s  t ime no d i s t i n c t i o n  co 

could be made enong t h e  t h r e e  groups Ind iv idua l  t r a c k s  were a l l  . 

b u t  o b l i t e r a t e d .  The l o n g e s t  migration wes four n e t e r s  shoreward. 

No evidence was t o  be had 08 any i n d i v i d u a l  having passed over  t he  

f a c e  bf t h e  dec$evi ty,  Uunerous specimens a f t e r  a p e r i o d  of wendering had 

become quiescent  snd  scme had buried themselves a f t e r  s s h o r t  a i g r a t i o n .  

None had becone s t t z c h e d  t o  t b e  pos t s ,  

During t h e  day a few small  boulders  end z p iece  of watrsoaked l o g  

weee placed along t h e  o r i g i n a l  l i n e  of " p l a n t i n g n .  By t h e  f o l l o r i n g  

day about twenty f i v e  i n d i v i d u a l s  had a t t a c h e d  themselves t o  l a g s  c r  

rocks. B t h i n n i n g  of t h e  p o l u l a t i o n  c z s  e z s i l y  seen,  y e t  unzccounted 

f o r .  A t r acB of seven meters  l e n g t h  bespoke an i n d e f i n i t e  nander&ng, 

a s  i t  crossed  adn rec rossed  i t s e l f  s e v e r a l  t imes ,  k few were dead, I 

l y i n g  operculum up. s e v e r a l  more were f o-md bur ied  a few cent imeters  

i n  the loose  sand, 

B i t h i n  a meek f e s e r  t h a n  100 c e r e  t o  be seen, with more evidence 

of i n d e f i n i t e  wanderings, but  none t o  any e x t e n t  a s  f e r  a s  could be 

noted. By  J u l y  1 5 t h  about  tnenty f i v e  specinens =ere  t o  be seen, 

appzren t ly  prosper ing  b u t  not  migret ing more t h a n  a few meters 3 e r  

day as shown hy t h e  t r a c k s .  C f  t hese  about  a dozen were a t t a c h e d  t o  
* 

l o g s ,  p o s t s  o r  s t o n e s ,  On augus t  1 5 t h  when l a s t  observed only  

a few remained. These n e r e  zbout ~ q a l l y  d iv ided  be tneen  a t t r c b e d  





Cage #4 had severa l  p i e c e s  of c e d a r  log.. Thefie mere obtainetl  by 

iif ting submerged l o g s  h igh  enough t o  saw out pieces  = i t h o u t  exposing 

them t o  t h e  dry  a i r  before  p l a c i n g  them in the cage. Sixty a n a i b  

were used as t h e  cage w a s  a large one, f 5- 

. * z  

. ,C. 
I.* 

The cages Btepe e x m i n e d  t h r e e  t imes aa indicated by t h e  da$ee on . 

the c h a r t ,  In each c a s e  t h e  percentages  were f i g u r e d  f o r  m o r t a l i t y  

t o  date.(l) w i t h  r e spec t  t o  t h e  t o t a l  popula t ion  in the. beginning 

C2) w i t h  r e spec t  t o  t h e  number in t h e  cage during the. interval immedd 
- 

i z t u y  preceding, 

Qn clean sand but t h r e e  s n a i l s  remained a l i v e  a t  t h e  c l o s e  of - 
the  per iod ,  t h i s  cage having had a m o r t a l i t y  of 93,9149 of i t s  t o t a l  

populat ion.  The s n a i l s  i n  Cage #2 wi th  marl encrusted rocks f p r  a 

substrztum cane through with a m o r t a l i t y  of 11.4s and of those  which 

d ied  i t  i s  p o s ~ i 5 l e  one pe r i shed  i n  a  sezm in the t r a p ,  Those i n  czge 

#3 wi th  c l e a n  rocks f a r e d  poor ly  with a  m o r t a l i t y  of 54.5 $. Those i n  

t h e  czge ,;4 with s u b ~ e r g e d  l o g s  as a  substretum had e h i g h e r  mortal- 

i t y  t h ~ n  nas  predic ted  as l o g s  had appeared t o  be zn e x c e l l e n t  substratum 

f o r  the  s2ec ies .  

I n  surveying t h e  r e s u l t s  as ehown i n  t h e  c h a r t  one i s  impressed 

mith t h e  f a c t  t h a t  n e i t h e r  food nor  substratum(support)  should be  

designzted a s  - t h e  l i n i t i n g  f a c t o r  i n  a popula t ion ' s  f a i l u r e  t o  main- 

t a i n  i t s e l f  on a  given a rez .  This  experiment should be repeated  

using l z r g e r  t r a p s ,  l a r g e r  popula t ions ,  and allowing a l l  t h e  t ime 

a v a i l a b l e  f o r  t h e  ex7eriment t o  run. A l l  t h ings  considered t h i s  i s  

t h e  nos t  success fu l  experiment c z r r i e d  out  i n  t h e  summer's work, 



I, Goniabasis l ivescens  moves by ' s t e p s m  o r  by a movement 
i - 

somewhat resembling t h a t  of t h e  inchuo&nm . Apparently t h e  
- 

f o o t  is anchorea and t h e  animal drawn s l i g h t l y  forward. 
*- 

This  seema t o  be fol lowed by r e l a x a t i o n  and f i x a t i o n  of a the 

f o o t  on a new hold  and t h e n  c o n t r a c t i o n  repeated.  

2. Dead o r  dying specimens r e a i  iipeirture up as f a r  as can be noted,  

3, -bile they may be found very  near ,  t h e  s a n i l s  were seldam found 

in beds of Chara f e t i d a ,  

4, While t h e r e  i s  no t  enough evidence t o  b e a r  out a broad s t a t e -  

ment, s h e l l s  of d i seased  specimens on t h e  l o o s e  sand seem 

t o  l o s e  t h e i r  l u s t r e  as compared w i t h  h e a l t h y  ones, This was noted  

i n  t h e  f ind ing  of s n e i l s  which were dezd but not  y e t  expanded. 

5, The most connon a s s o c i a t e a s  on t h e  loose  sand were Physe l l a  

s a d i  c r ~ s s i  , Stzgnicola  sp.,Gyraulus ep., bloodworms, a q u a t i c  - 
ol igochaetes ,  qnd s c a t t e r i n g  Gampeloma d e c i s q .  On t h e  l o g s  and 

rocks t h e  nos t  connon a s s o c i a t e s  were cadd i s  f l y  l a rvae  and t h e  

na izds  of dragonfly. 

6. No ins tances  of r e v e r s a l  of synmetry were not iced.  

7.  The l z r g e s t  s7ecinan found measured 23.3 mm i n  length ;  t h e  

smal les t  1.112mm. t h e  most common s i z e  was t h a t  ranging from 

1 7  t o  19 mm. S n a i l s  r ang ing  from 3.0 t o  5.0 mm were no t  found. 

8. I n  t h i s  l ake  Zoniabasis  appears t o  %warmn on t h e  wide camp 

s h a a l  each s-.nger. Th i s  summer thensmarmn appezred r a t h e r  sudden- 

l y  and ove r  z wide expanse of t h e  shoa l  a lmost  a l l  a t  t h e  ssme 
time. A survey showed t h a t  they  had reached t h e  s i t e  of t h e  o l d  

. 



a0 

aamp hp A u g u s t  18th and there l e f t  o t b  rather eud$en&y, They mere 

much m o r e  numerons near  the edge of the she l f  and d i d  not  become 

very  numeroue along the  waters edge on the  wider por t ions  of t h e  I 

, 4 

In Douglas Lake Goniabas is l i v e s c e n s  (Menke) ia an inhabitant  

of the  sandy protected aboals  oit ths South F i s h t a i l  Bag Region. 
' *  

2, Goniabasis l ivescens  w a s  introduced i n t o  t h i s  lake sane trrenty 

f i v e  gears ago by Praf. He B. Baker. 

3. The s n a i l  t h r ives  m l l  i n  the  protected p a r t s  of the  bay Qn loose  

sand o r  on submerged logs,  

4. Except f a r  the  August namarmm on the  wider end l e s s  protected 

p a r t s  of the  shoal,  Goniabasis seems t o  p re fe r  the  pe r t s  of t h e  

shoal where the  deep water  approaches c lo se ly  t o  t he  shore. 

5 ,  Present  evidence ind i ca t e s  t h a t  t h e  f a i l u r e  of the  s h a i l  t o  

meintein i t s e l f  on the  wider p a r t s  of t h e  shoal  centers  around 

food a s  well  a s  l ack  of support. 

6. Tha ebsence of s n a i l s  ranging from 3.0mm t o  5.0mm, from t h e  

minute t o  small juveniles, ind ica tes  a seasonal  growth period 

a s  ye t  unexplained. 

7. The f inding of occasional  s n a i l s  varying widely from the general  

population indicates  t he  p o s s i b i l i t y  of a d i f f e r en t  species  o r  

hybr idizat ion cz r r i ed  t o  a decided ex ten t ,  and leaves a whole 



. 
f i e l d  open f o r  continued r e s e e  

- 
8- The sudden appearing oi the snaila i n  a summer :swarm' Qn the mid. *, 

- us 

and unprotected p a r t s  af th6 a b a l  indicate8 a deep water population 
, 

as yet unknown, - I' . 
-, 7 s t -  

8. The random findings wf the ~umnert; =**-leave the rtiole Tiem ' - 
. <  ' 

scarce- untouched and work ie cont inned ;long the  f.oliowiW ' , ?. 

lines: 
. . _ 1  

a- The introduction of the sha i l a  in quant i tg  into those p a r t s  

oi the  lake where they do not  now e x i s t  t o  see if  they a r e  ab le  t o  : . s  

1 

maintain themselves there.  * . . - .*,?'I 
, . -  -2. 

b- ~ o n t  inued e f f o r t s  t o  hatch. eggs under controlle-d conditions. ... A 
m 

c- "evelopment o f  a bett .er  technique. and avoidance af personal . 1 . 

e r ro r s  i n  t h e  study of growth and variat ion,  ' 

d- Repeating with l a r g e r  t r aps  and populations the expcrirnents on 

food and support in r e l a t i o n  t o  t h e i r  a b i l i t y  t o  maintain themselves 

i n  a given s i tuat ion,  

e- ''epeated e f fo r t s  a t  migration s tudies  by makking of e population 

and returning it  %o i t s  hab i t a t  s o  t h a t  di rect ion,  extent ,  and 

t i n e  of migration may be def in i te ly  followed, 

f -  A search of the deep waters f o r  the  s i ze  of the summer dwellers 

there  and the  depth t o  which they a re  able to  l ive .  



&ambers refer to  references i n  the paper. 
-< : ,* 
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I. Private! l e t t er  t o  Dr.  Eggleton $- 

1 

A 
2. I[rec- ,? (This refers t o  reckeis papzr on the study of 

snpport a t  ~ t - i n - ~ k y  but the paper has been returned and 
The s l i p  w i t h  o f f i c i a l  t i U e  has been mislaid&. 


