
XA'I'URAL HISTORY OF O O R ~ I S  LIllESCENS (MENXE) 

I N  DOUGLAS LARE:%~CHIGAN 

CONTINUATION REPORT 

w= 
m a  0 . COOPER 

INTRODUCTION 

A s  was s t a t e d  in a r e p o r t  o f ,  1937 under the  same t i t l e ,  

Goniabasis l i v e s c e n s  i s  an i n h a b i t a n t  of t h e  sandy shao l s  i n  

which the  descent  i n t o  deep water  i s  abrup t  and reasonably 

c lose  t o  shore.  I n  t h a t  r e p o r t  the  s ta tement  was made t h a t  

t h e  s a n i l  th r ived  b e s t  on those  shoa l s  which were more pro- 

t e c t e d  frorz the sweep of t h e  west and northwest winds. Exper- 

iences  of t n e  ~ a s t  tv~o  y e a r s  give s t rong  evidence t h a t  t h e  

s n a i l s  mz:; even tua l ly  e s t a b l i s h  themselves on snoa l s  vihich 

a r e  aecidedly more e q o s e d  t o  those ~?rinds. k t  t h i s  s tage of 

the  study it i s  t o o  e a r l y  t o  p r e d i c t  t h e i r  success  on Big 

Shoal ,  which i s  n o t  f a r  d i s t a n t  from t h e  p o i n t  t o  which they  

have spread northeastilrard from the region  where they  were 

f i r s t  introduced by p r o f .  H. B. Ba le r  i n  19 l3 .  However, a t  

t h e i r  present  r a t e  of migra t ion  they  w i l l  soon reach a reg ion  

of t h e  shoals  where s t r o n g  west and n o r t h v ~ e s t  winds sweep t h e  

shoa l s  . 
During t h e  ?&st two y e a r s  t h e i r  spread i n  l a r g e  numbers 

has  been observed a s  ind ida ted  on the  map of Dpuglas Lake. 

Legion of a i g r a t i o n  i n  two y e a r s  p a s t  i s  i n d i c a t e d  i n  orange,  

showing r e l e t i o n  t o  t h e  spread from t h e i r  o r i g i n a l  p o i n t  of 

in t roduc t ion .  P r o g r e s s  of a t  l e a s t  200 yerds  has  been nsde  





A J U J  - & 

L - '  upshoal t o  the no r theas t .  A t  p resen t  the s n a i l s  may be s a id  t o  
* 

have reached a po in t  of disappearance a t  a point  opposite the  

s i t e  of the mess h a l l  of the  o ld  biological  s t a t i o n .  A t  t h i s  

point  the  s n a i l s  seem t o  be l imi t ed  t o  the very edge of the de- 

c lev i ty .  

Apparently the  neces s i t y  of support such a s  f i r m  sand, 

boulders, submerged t imbers,  e t c . ,  has been exaggerated. It 

has been the  contention of some members of t he  Biological  Sta-  

t i on  f o r  same yea r s  t h a t  the  s n a i l s  would not  spread very f a r  

up the  shoal due t o  l ack  of firm support. During the  p a s t  two 

years the  s a n i l s  have spread overa por t ion of t he  shoa l  which, 

i n  the l a t t e r  p a r t  of t h e  time of the  session,  the  sand i s  so 
a 

loose t h a t  one s inks  t o  a depth of two t o  three  inches ' in  walk- 

ing over it. b l s o  a t  t h i s  time of the year the ..sand is f u l l  

of "pock narksw y,~nere dedecomposition gases have broken loose 

i n  l a rge  bubbles. Apparently the  need of f i rm support has not  

been a l i& t ing  f a c t o r  i n  the  migration of' the  s n a i l s  towzrd 

wider and l e s s  favorable  shoa9s. 

STUDIES PuRSrnI) 

Several phases of in tens ive  study were ca r r i ed  on simul- 

taneously, the  most discouraging of which \-ere the  at tempts t o  

l e p r n  d e t a i l s  of ovipoqi t ion.  Other s tud ies  incluaed: 

1. Another s e r i e s  of measurements i n  an attempt t o  l e m n  

the a i f e  span. 

2. beasurements t o  determine r a t e  of growth of juveni les /  

3.  ~ueasurenents a s  a neans of c o q ~ a r i n ~  lhke and stream Toms. 

4. itieasurernents t o  determine age groupings. 

5,  i je ta i led  and rzndon s a p l i n g s  t o  f i nd  n i n i e t u r e  spec- 

h e n s  i n  an a t t e m ~ t  t o  l e a r n  i f  possible types of h a b i t a t  

su i t ab l e  t o  ov ipos i t ion .  



6 .  P lan t ings  t o  determine o ther  h a b i t a t s  s u i t a b l e  t o  the 

success og Goniabasis . 
7. Studies  in sex determination. 

8. Observations of development i n  any egg masses which might 

prove t o  be those of Goniabasis. 

8, Limited observations i n  food preferences . 
9.  Observations of any pecul ia r  behavior on t h e  p a r t  of the  

s n a i l s  which might 

a- prove t o  be keys t o  the  so lu t ion  of the  many 

finsolved quest ions concerning the  adu l t&.  

b- revea l  unusual po in t s  of i n t e r e s t  regarding the 

n ~ t u r a l  h i s t o r y  of the  animals. 

1. Oviposition 

In  add i t ion  t o  constant  obeervztion of rocks,  l ogs ,  and 

loose sand f o r  p o s s i b i a i t i e s  of eggs, a  prolonged e f f o r t  was 

made t o  secure oviposi t ion under aquarium condi t ions .  On Ju ly  

8th  S t a t i ons  4 and 5 ( See nap of Uouglas Lake ) vere  sam3led 

t o  secure s n a i l s  from a v a r i e t y  of condit ions e x i s t i n g  vritnin 

the sane general  a rezs .  These s n a i l s  were ?lsced i n t o  small 

jkrs of about one four th  p i n t  capacity.  I f  two s n a i l s  r e r e  found 

together ,  bbt'n were placed i n t o  the  sane j r r  on the  -zissum?tion 

tha t  they might be copulet ing;  otherwise onl-.T one s n a i l  w s s  placed 

in to  esch s a r .  k-ltogether e igh ty  e igh t  j u r s  were used. As it i s  

iq?ossible o t  t h i s  s tage of f a n i l i ~ r i t y  1:r i th  the s l l ~ i l e  t o  recog- 

noze sexes i n  t h e  i ' ie ld ,  it vras of course qu i t e  -obvious t h a t  

nzny :.ales were ,jrobzbly so confied t o  the j a r s .  

Sever1 s n a i l s  vrere taken from each of the  fo l loning kinds 

of s i tua t ions :  

1. From the  face  of t he  declevi ty  i n  S t a t i o n  4 where the  

shoal  i s  only about t e n  f e e t  wide, Sand was placed i n t o  



the j a r s  , but i n  t h i s  case no Essurance could be htid 

t h a t  the sand hkd cane from the  immediate region of 

the  individual  s n a i l .  S n a i l s  were located on the  face  

of the  declevi ty  by means of the  water telescope and 

taken from approximately two meters of water. 

b. Eight  j a r s  conteining one or  more s n a i l s  each were 

obtained by random sampling on the  shoal of S t a t i o n  4 

i n  water approximately one t h i r d  meter deep. A m a l l  

dipper was used and i n  each case the  snailg wi th  a small 

amount of sand were placed i n t o  separate j a r s .  If  two 

were found together ,  they were both taken. 

C .  A dozen j a r s  of s n a i l s  were obtained by s s imi l a r  

method i n  water apprximately one ha l f  meter i n  depth. 

Here severa l  p a i r s  were taken together .  Resu l t s ,  how- 

ever , tended t o  disprove any p o s s i b i l i t y  of copulat ion.  

It seens r s t h e r  d e f i n i i t e l y  ce r t a in  t h e t  feeding on 

the  s h e l l s  of o ther  s n a i l s ,  not  eben of tne  saEe spec- 

i e s  i s  a comon occurrence among Goniabasis, even when 

not  confined i n  aquaria i n  close quar te r s .  

d .  Txelve c ther  j a r s  of specimens were obtained f r o n  

subnerged logs a t  varying depths up t o  one meter.  

In  each instance the  l o g  v?rs scra?ed a t  the p lace  ~7he1-e 

the  s n a i l  was taken, and the  marl- blue green s lgae  

accumulations ?laced i n t o  th,e j a r  with the  s n a i l s .  

Eone were taken i n  t n i s  sampling which even suggest ed 

the  p o s s i b i l i t y  of copulat ion.  

e .  I n  the  remainder of t h e  j e r s  s n a i l s  were plzced 

which had been picked a t  random over the  upper por t ion  

of S ta t ion  5 .  1;Jater va r i ed  from one fou r th  t o  t h r e e  

fou r th s  meter i n  depth. A small mount  of sand and 

f loccu len t  n s r l  !\-as taken with each s?ecimen. 
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. 
The j a r s  and s n a i l s ,  numbered t o  i nd i ca t e  l o c a l i t y  and 

s i t u e t i o n  were placed i n  t he  aquarium s h e l t e r  and observed a t  

very frequent i n t e r v a l s ,  every day f o r  a  while and l a t e r  every 

okher--dayt Water suppl ies  were changed almost every day, de- 

pending upon the  condi t ions  of temperature and humidity. A t sno  

time was anything observable which had the  s l i g h t e s t  resemblance 

t o  eggs o r  ov ipos i t ion .  Almost four  days were spent  beginning 

August 3rd and l a s t i n g  k t e r m i t t a n t l y  through the  10 th  i n  minute 

examination of the  sand i n  which the  s n a i l s  had been while i n  the  

jars .  Tyler screen and the  binocular  microscope were used very 

ex&ensively. Not a  s ing le  specimen of minute s n a i l  v:as f qpnd in 

any of the j a r s .  A few clumps of ma te r i a l  which had the  suggest- 

ion of eggs proved t o  be debr i s .  The marl- algae encrus ta t ions  

were examined very c lose ly ,  bu t  gave no evidence whatever of 

conatining eggs o r  small s n a i l s .  

The fo l lov~ing  are  l i s t e d  as  ps s s ib l e  reasons f o r  the  f a i l -  
# 

 re o f  the  experiment: 

a- Season of oviposi t ion was p.est .  
' 0 

b- Concentration of carbonates bg evaporation might have 

created an a r t i f i c i a l  z i t ua t ion  of n i n e r a l  content  no t  
-- fsvorzble t o  the  s n a i l s .  ,   ow ever, t h i s  seems t o  be a 

far-fetched p o s s i b i l i t y ,  when the  s n r i l s  feeding on 

n e r l  encrus ta t ion  from logs  were considered 

c- Z~rdrogen ion  concentrat ion VJES unfavorable t o  the  

s n a i l s .  Krecker * disregard  the  importance of pH 

d- Leck of food. Examinetion of the sand holyever shov~ed, 

t h a t  a f t e r  the  period of time covered i n  the e q e r i m e n t ,  

* Krecker, F. H. Conditions under vrhich Goniabasis l iveacens  
occurs i n  . tne I s land  lregion of Lake Er ie .  Ohio J1, Science 
1923. 



f loccu len t  marly mate r ia l  was p l e n t i f u l  i n  the  j a r s ,  Cer ta in ly  

t h e  s n a i l s  i n  the  j a r s  containing mate r ia l s  scraped from the  logs ,  

were no t  sho r t  of food, f o r  the  algae i n  t h e  marl continued t o  

t h r i v e  even b e t t e r  i n  the  weak l i g h t  of the  aquarium s h e l t e r .  

f -  Improper condit ion of l i g h t  end temperature. Some super- 

f i c i a l  evidence is ava i lab le  point ing t o  a  d e f i n i t e  pos i t i ve  

p h o t ~ t r o p i s m  under laboratory  condit ions,  btit nothing is 

ava i l ab l e  which w i l l  c a s t  any l i g h t  on the  question of 

f a i l u r e  t o  ov i2os i t .  

The above named reasons f o r  f a i l u r e  t o  ov ipos i t  a r e  mere- 

l y  o f fe red  a s  poss ib le  reasons. No evidence i s  ava i lab le  which 

m&ght : puin t  t o  any d e f i n i t e  l im i t i ng  f a c t o r ,  The work of 

Vancleave and $ewe11 * t e l l s  nothing of the  manner i n  which 

oviposi t ion under laboratbry  condit ions wcs secured 

Grovith of juvenile 

Knowing t h a t  a  knowledge of the  r a t e  of growth of an organ- 

i s m  i s  one important s tep  i n  the determination of l i f e ,  span, 

a s tudy was undertaken viith juvenile specinens( those ranging 

from 4.0 mm t o  9 . 0 ~ ~ )  e s  shown on the second mode of Figure 2. 

Sna i l s  were col lec ted i n  quant i ty  f r o 9  the edge of the  

dec lev i ty  opposite Old Log Lab. Cozrse and medium medium mud 

screens were used. Of t h e  juveniles  taken th ree  s i z e s  vere  

segregated, p i z . ,  6 -0 mm , 6 .5 mm, and 7 .0 mm i n  lengths .  

Segregated groups licere i d e n t i f i e d  by use of con t ras t ing  colored 

q,ick-drying enanel .  To do t h i s  the  s n a i l s  were placed onto 

a b l o t t e r  and ro t a t ed  quickly t o  remove excess water es soon a s  

poss ible .  A br i e% drying period fol lov~ed i n  the  open a i r ,  a f t e r  

which the  s p i r e s  were dipped f o r  severa l  whorls i n  t h i c k  enamel. 

* Naut i lus  : 44; 15 1938-1931 



Another br ief  period of drying &n open a i r  followed a f t e r  which 

the  s a a i l s  were thrown i n t o  running tap  water ,  l e s t  the  chemicals 

of the  enamel be t ox i c  t o  the  animals. Some hal f  dozen s n a i l s  

were t rea ted  a t  one time t o  prevent  death by desiccat ion.  

Careful  handlin was necessary t o  prevent the  following : 

a- Dipping too deeply and allowing enamel t o  cover the  oper- 

b- Dropping the  s n a i l s  from the  forceps  e n t i r e l y  ento t he  

enamel. 

c- Death by des icca t ion  

d- Getting the  s n a i l s  d ry  enough f o r  t he  enamel t o  s t i c k  

wel l  and keeping them out  of water long enough f o r  the  

enamel t o  harden. 

The marked groups were then confined t o  an open cage 30 

inches high and epproximately t h ree  f e e t  i n  diameter. The cage 

wzs made of :Len f e e t  of 16-mesh galvanized wire with the enas 

fas tened together  t i g h t l y .  Eefore confining a l l  three  groups t o  

the  Cage, the  bottom was completely scraped with a framed screen 

, used i n  bottom sampling f o r  s n a i l s  i n  the  loose sand and gravel .  

The screen, f o r  want of a g e t t e r  name,is ca l l ed  a l imnological 

o r  aquatic"dustpan." The cage vres placed over the  bare a rea ,  and 

tacked l i g h t l y  t o  four  s t akes  f o r  support .  It w a s  locbted n e s r  

t he  fzce of the dec lev i ty  i n  the  same area  from which the  c o l l e c t -  

ion was o r ig ina l ly  taken before measurement. Top of the  cage v?es 

about s i x  inches under water and open. L t  f i r s t  the cege w 2 s  

. observed three  times a day t o  prevent t he  s n e i l s  from c l i ~ b i n g  

over the to? and escaping. a few dzys l i t t l e  tendency t o  

climb vras i n  evidence, and only a few remained on the s u r f ~ c e  of 

t he  send. Befroe the  s n h i l s  had been placed i n t o  the  cage a 

goodly amount of loose marly sand was s i f t e d  i n t o  the cage. 



A s  long a time as poss ible  was a l l w e d  before the  s n a i l s  

were removed and remeasured, an i n t e r v a l  of 22 days between 

J u l y  22nd and ~ u g u s t  16th.  

hieasurements and r e s u l t s  a r e  t abu la ted  below: 

Color 

1 Group 1 

White 

group 2 Group 3 

Red Yellow 

Length 

Number measured 46 20 24 

Number recovered 35 10 20 

Not counted because 4 This group no t  2 
of e r r o r  i n  1st considered; too  few 
measurement t o  be s i g n i f i c a n t  

Av.  length a f t e r  
22 days 6.519 mm 

Allowance f o r  e r r o r  1.000 mm 

i i e t  av. a f t e r  
22 days 6'.419 nm 

Net gain f o r  
22 days 0.419 mm 

Average gein 0.019 mm 
per  day 

A study of the above f igures  i n d i c a t e s  a  r a the r  slow growth 

r a t e  f o r  t h i s  time of the gear .  

Uiscussion snd in2 l i ce t ions  

a- ?ersonal  e r r o r s  indicated i n  the  t a b l e  are of two kinds. 

(1) Dro; ?ing measured s n a i l s  i n t o  the  vmong group i n  
f i r s t  segregktion 

( 2 )  Breaking the tender t i p  of t he  sp i r e  i n  c los ing 
the  ca l ipe r s ,  hence the  allovrende of 0.1 mn i n  
securing ne t  g ro~ i th  averages. 

b- hs 2 study of C h ~ r t  2 shons t h a t  t he re  i s  no group in-  

temediate between miniz tures  and juveniles ,  one i s  l e d  

t o  the  conclusion t h a t  ra2 id  grov~tn between the  two grou2s 

must occur cLiefly i n  o ther  p a r t s  of t i e  year than the  

sumer  m n t h s  . 
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c- With the  success of the  method of xerking assured 
I 

the experiment should be re2eated w i t h  the  following 1 
changes : i 

(1) A closed cage should be used, preferably  a t  l e a s t  

4 x 6 f t  bottom a h e n s i o n s  and moved f requent ly ,  being 

sure  t h a t  p len ty  of f l occu len t  marly ma te r i a l  

i s  s i f t e d  i n t o  the  cage a t  each new loca t ion ,  

( 2 )  The cage should be closed a t  the tor, t o  prevent  the  

entrance of f i s h .  Two rock bass were discovered ins ide  

the  cage one morning, and the  suggestion a r i s e s  t h a t  

they n i g h t  have dled on the  young s n a i l s  c l i ng ing  t o  

the  lower regions of the  cage. 

( 3 )  The experiment should a l s o  i n c l ~ d e  trw o ther  groups: 

, I 
( a )  So-called a d u l t s ,  between 10.0 m and 18.0 mm I 

i n  length .  

( b )  So-cal led~mossback~ a d u l t s ,  those which had 

acquired a decided coating of mcrl. I-' gen- - 
e r z l  t h i s  groug includes s n a i l s  vrhose length  

exceeds 18.0 m. 

Stud ies  with the  l a t t e r  groups should give  some 

da t a  r e l a t i v e  t o  the l a r g e r  groug which appears 

i n  t h e  t h i r d  mode of Chert 2 

3 .  Cmparison of stream and lake  forms 

The question has  2 e r s i s t e d  f o r  sone geers  a t  the Biological  

S ta t ion  e s  to  t he  degree of ve r i a t i on  of Goniabasis s ince  i t s  

introduction i n t o  Douglas Leke i n  1913 by ?ref 3. B. Baker. The 

sugzestion has even c r i s e n  t h a t  Goniabasis i s  but Pleurocera 

g rea t ly  changed o v j r  a long period of years .  Late i n  July  276 

sgechens  v:ere co l lec ted  by Lijss' E l s i e  Tot-msend of t h i s  S t e t i on  
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and l a t e r  turned over to  the w r i t e r  f o r  such use a s  could be . 
C 

made of theq. The bluntness of t h e  s p i r e s  was a t  once i n t e r e s t -  

ing  and challenging and Chart 3 was developed a s  a  r e s u l t  of 

measurements and comparisons with lake  forms 2reviously  measured. 

More than 2000 specimend of Goniabasis l ivescens  had been coi- 

l e c t ed  by hand method by the  1938 c l a s s  i n  Natural  History of 

1,vertebrztes. These were subsequently remeasured by the w r i t e r  

us ing vern ie r  ca l ipers .  I,, order t o  p ick a number of lake forms 

which would be somewhat comparable t h e  number r i v e r  forms 

being s tudied,  every g i f t h  xeasurement of the  1938 groups vias 

emgloyed i n  producing the  char t .  
and diameter 

~eng th /on ly  was considered i n  the  comparisons. For s t a t i s -  

t i c a l  purposes diameters were used a s  a  b a s i s  of comparison with 

. l eng ths  of both kinds of . sna i l s .  For method of s6:curing diaa- 

e t e r  measurements see 1937 repor t  , page 7 ,  D i m e t e r s ,  r e fe r red  

t o  a s  width i n  Chzrt 3 were doubled and used es a b z s i s  of com- 

parison t o  length.  It was from t h i s  method of mezsuring and 

comparing t h a t  the extrene di f ference  i n  the  two forms wzs made 

so not iceable .  1 f ' t h e  diameter doubled exceeded the. length,  the  

excess was recordee es a @Zus value .  I, 2 1 1  but nine qecirnens 

t h i s  held t ruen  i n  the  r i v e r  s n a i l s .  If diameter doubled wzs 

l e s s  than length ,  the d i f ference  ~vas  recorded a s  a n inus  value. 

I_ no ins tance  did a lelre s n a i l  y i e l d  a p lu s  value.  

 side from the value i n  reveal ing the  extremes of develop- 

i n  the  two forns ,  the char t  qu i t e  de f inz t e ly  shov~s a unimodal 

curve f o r  each form, thus  i nd i ca t ing  t h a t  each group seems t o  

f a l l  i n t o  a s ing le  growth range. H,vrever, the  e lus ive  ens- 

were a s  t o  durat ion of l i f e  span s t i l l  p e ~ s i s t s .  Greates t  v ~ l u e  

i n  the  study l i e s  i n  reveal ing the  p o s s i b i l i t i e s  lp:hich might 

grow out  of a four  o r  f i v e  year programme of cozparison of l2ke 

and r i v e r  f o m s  .* 
* See Lrogranne of 1940 



4 
A .  Study of age groupings . 

Charts i and 2 grew o u t  of an extended s e r i e s  of measure- 

ments of miniature , f $ m e n i l e ,  and adu l t  s?eci  e m s ,  these terms 

being a r b i t r a r y  'names assigned s i z e  groups. In Chart i only 

juveniles  and adu l t s  a r e  re'preSented. Three groups of juveni les  

were measured f o r  length  a t  c lose  i n t e rva l s ,  a l s o  two groups of 

adu l t s ,  al-1 .coming from a small  area  near Old Log Lab. 6 -- each 

s i z e  range t h e  outermost curve of the graph represen ts  a t o t a l  

f o  frequencies f o r  t h a t  ? a r t i c u l a r  s i ze  range. A sutudy of the  

char t  shows t h a t  the juvenilei  f a l l  qu i te  d e f i n i t e l y  i n t o  one 

s i ze  range, with 5.5 mm leng ths  predominating. 

The grouping of the  a d u l t s  i s  s t i l l  open t o  question. With 

1300 specimens measured t h e  char t  s t i l l  suggests the  ?os s ib i l -  
- 

i t y  of a bimodal grouping. I n  view of t he  f a c t  t h a t  i n  the  f i e l d  

one f i n d s  the adu l t s  f a l l i n g  i n t o  tvro d i s t inc$  groups a s  t o  

app~z rance ,  v iz . ,  nedium s i zed  wel l  ~ o l i s h e d  s2ecimens and l a r g e r  

wmossbacksn, the  thought s t i l l  p e r s i s t s  t h z t  ~ o s s i b l g  the  us2er 

? a r t  of the  curve r e ~ r e s e n t s  quiercent si ecimens which continue 

t o  elongate a l imi ted  mount  i n  t h z t  ?eriod before the  approach 

before the  onset of senescence. 

If such be the  ce.se, it seeas f a i r l y  safe t o  assume t h a t  the  

l i f e  syan covers a t  l e a s t  a four  year range. If the  measure- 

ment of 3000 - 4300 s2ecimens revealed a rounding off  of the  

po in t s  of t he  curve, it s t i l l  seems f a i r l y  s a f e  t o  assume t h a t  
-- 

the l i f e  span i s  g r e a t e r  than three  years.  T,e assumption i s  m ~ d e  

on the  b a s i s  of t n i s  f a c t :  I f  the  life s?an coverfe byt  t h r ee  

growing seasons, it viould seem but na tu ra l  t h a t  juveniles  would 

be taken i n  g rea t e r  q u a n t i t i e s  than a d u l t s  i d e n t i c a l  screenings 

a s  there  ~vould n a t u r a l l y  be a dying off of senescents  of the 

t h i r d  season. Such i s  n o t  t h e  case. By i d e n t i c a l  sampling 







methods i n  t he  same area  the  proport ions were 238 juveni les  t o  

1293 adul ts .  Fur ther  inves t iga t ion  is  necessary. 

E in ia tu res  cannot wel l  be included i n  the  genera l  statement 

regerding expected ?ropor t ions  with respec t  M adu l t s .  I-' the  - 
first place continued search h s  s f a i l e d  t o  r evea l  any miniatures  

i n  the area  where the  1531 specimens were taken . In the  second . 

place minia tures  have been found i n  o ther  s i t e s ,  ch i e f ly  S t a t i on  4, 

only i n  the  topmost sand. I n  sampling f o r  a d u l t s  and juveni les ,  it 

is '  necessary t o  sc8p the  sand t o  a depth of an inch'  o r  more. This 

invohves too much sand f o r  the  successful  separa t ion of minia- 

t u r e s  viith e i t h e r  a 30-mesh screen o r  the  f i n e r  Tyler  screens.  

%at  minia ture(  l .Omm t o  5.0 mm) s n a i l s  represen t  first 

season s>ecimens and juveni les  measuring 5.0 mm t p  10.0 mm 

re2resent second season s?ecimens seems f a i r l y  s a f e  t o  m~.ke. 

as f o r  adu l t s  it seems a l s o  f a i r l y  sa fe  t o  assume t h a t  a d u l t s  

of 12.0 m or  more represen t  z group which l e s t s  more than the  

t h i r d  ser son. 

5 .  i~ewly hatchcd s n a i l s  

The search f o r  newly hatched and miniature snai ls '  has 

proven a t  once g r a t i f y i n g  and very disappoint ing.  Such sezrch 

should be of value from a t  l e a s t  t h r ee  standpoints:  

a- Exteemely small s n a i l s  couliE not  have migrated very 

f e r ,  es;- .ecially i n  protected coves such a s  S t a t i on  4 and 

the f ind ing  of them should c a s t  some l i g h t  upon the 

approxinate p l ~ c e  of ovigosi t ion 

b- The e a r l i e r  i n  the  season they a r e  found the  b e t t e r  

the  chance of securing accurate da t a  a s  t o  growth r a t e s .  

To da te  t h i s  ds ta  has  no t  been successfuly  secured a t  

v;ide enough i n t e r v a l s  t o  y i e l d  s a t i s f z c t o r y  r e s u l t s  o r  

conclusions. 



c- d a b i t a t  preferences  of miniatures i s  i n d i c a t i v e  of 

food preferences  of the  smaller specimens, a question- 

able po in t  i n  the  ib&%:aral h i s t o r y  of Goniabasis. 

To date no very success fu l  method $as been found f o r  meas- 

uring miniature s2ecimens of Goniabasis and remeasuring the  

the  same ind iu idua ls  i n  any quant i ty .  No screening f o r  cages 

i s  avai lable  which w i l l  r e t a i n  them e x c e ~ t  copper o r  b rass  which 

would probably be t o x i c  t o  small s n a i l s  ckawling over it and 

feeding from it. F i r s t  measurements by ocular  micrometer a r e  

quote successful  when the  s n a i l s  a r e  very small,  but  l a t e r  i n  

the  season they a r e  too l a r g e  f o r  measurements w i t h  t h e  ocu l r r  

microaeter and too s a z l l  f o r  the  vern ie r  ca l i2ess .  Presen t  

somewhat un re l i ab l e  information po in t s  t o  an .average growth 

of about 1.5 mm before the  c lose  of the session of t h e  Biolog- 

i c a l  Stz t ion.  

i7&is .. ycar s n r l l  s n r i l s  were no t  found u n t i l  the  middle of 

July.  By middle l L ~ g ~ s t  sgeciaens 2.5-3.00 I I ~  were very  comon 

i n  the shellw;: u:? t e r s  of S t a t i o n  4, The:. were secured too l a t e  

f o r  ~ c c u r z t e  mezsuring and > l o t t i n g .  

T,_e r e s u l t s  of t n r ee  seasont s search f o r  very m a l l  s n a i l s  

make it reesonzbljr sz fe  t o  s t e t e  the very s r n z l l  s>ecimerns are  

nos t  l i k e l y  t o  be found i n  2rotected waters such a s  S.tation 4 

one fourth t o  one t n i r d  meter i n  depth i n  the zone or f i n e l y  

7 --2 - . ', diviced ~ ~ t e r i a l ,  f l occu3  c z t  1:: ri, - - -  ir ,,kt- -t e r  the  r i p p l e  

sv;ept snc5ls zna t h e  1:=. L ~ r ~ v e l  of tine deeper v:eter. I n  S tz t ion  

4 t h i s  zone i s  t7::enty f e e t  v ide  and ranges fro= one f o u r t h  t o  

one half meter i n  d e ~ t h .  

The sane s i t u a t i o n  > r e v a i l s  i n  S ta t ion  5 r:lnere t he re  i s  a 

rubble beach. If t h e  young s n a i l s ' a r e  hatched on the rocks o r  

f i n e  sznd between then they e r e  >robably ca r r ied  t o  t h i s  zone 

by the ~ i l d  undertow of t he  r i p ~ l e  swept besch. 



Since i n  S t a t i o n  4 t h e r e  i s  no rubble beach,and s ince  t he re  

seems t o  be no r e l a t i o n  t o  the  presence of small  s n a i l s  and the  

proximity t o  a  l i n e  of submerged logs l y i n g  a t  r i g h t  angles t o  t he  

shore, the re  i s  s t rong  evident  t h a t  t h e  eggs a r e  l e i d  in the  

f i n e  sand of t h e  f l occu len t  n a r i  zone. T&S i s  f u r t h e r  substan- 

t i a t e d  by the f a c t  i n  t h i s  zone of ten  75% of t h e  a d u l t s  a r e  

submerged, a s  shaown by repeated screen samplings. That t he re  

i s  same r e l s t i o n  of t h e  f a c t o r s  above ou t l ined  and ov ipos i t ion  

i s  a  thought no t  y e t  ready t o  be abandoned. 

I n  some ways the  s i t u a t i o d i n  S t a t i on  4 and the  shoa l  nea r  

Old Log Lab seem t o  be q u i t e  i n  02position t o  each o ther .  I n  the  

f i r s t  place no minia ture  s n a i l s  have been found nn *he shoals  

of t h i s  s i d e  of t he  l ake  a t  any time durinf the period of the  

session of the camp, ~ i n c e k j u v e n i l e s  e r e  very numerous it seens 

t h a t  only one ? lace  remains f o r  then, v i z . ,  t he  face  of the  de- 

c levi ty .  idone have been found there with eny szzpl ing devices 

used t o  da te .  I n  t h e  second glace  juveniles  have been found only 

near the fece  of the  dec lev i ty .  T h i s  lends  f u r t h e r  evidznce 

t o  the belied! t h a t  i n  t h i s  region ecgs  z re  l c i d  tiown the  face  

of the declevi ty .  I n  t he  t h i r d  glzce z d u l t s  of  t h i s  region 

seem t o  p r e f e r  the  a r e a s  adjscent  t o  the.  edge of the  dec lev i ty  

instead of being s c a t t e r e d  over the  shoal t o  the  vrzters edge e s  

i n  S t a t i ons  4 and 5. The thought a r i s e s  t h a t  inf luence of 

strong v:.inds i s  zn b p o r t a n t  f e c t o r  i n  the  n a t u r a l  h i s to ry  of 

tne s n a i l s  of t h i s  region.  

Chief disap?ointment of t5is as>ect  of the  surmrls vrork 

l i e s  i n  the  f e i l u r e  t o  secure eggs, even by the  n o s t  d i l i g e n t  

search 2nd then suddenly f ind  t h a t  newly-hatched s?eckens a r e  

i n  E region i~ quan t i t y ,  



. . 

6. Transplants  of s n a i l s  

Three t r a n s p l a n t s  have been made, two of which a r e  v i r t u a l l y  

rep lan ts  of l a s t  year .  

a- One was made on the  west shore of Lancaster Lake 

where a  narrow sandy shel f  with an abrupt  dec lev i ty  close- 

l y  resembles t h a t  of of Douglas Lake where 

Goniabssis now thr ives .  No t r a c e  was t o  be found of 

s n a i l s  p lanted there  a  year  ago. 

b- Another in t roduct ion was made on the  e a s t  shore of hlunro 

Lake where t he re  is no dec lev i ty  and no deep water.  The 

s n a i l s  were placed i n  water one ha l f  meter deep and 100 

ne t ee r s  from shore. This MFS a l s o  a  r ep l an t .  Both 

places were well  marked by known and f ixed  landmarks. 

. - -  The above ? lan t ings  were zz6e Ju ly  10 th  wi th  200 s n a i l s  

i n  ach loca t ion .  

c- k t h i r d  i n t ~ o d u c t i o n  was made i n  another  p a r t  of 

Ilouglas Lake. A t  a  point  betv;een the  no r th  e a s t  angle 

of Big Shoal and South F i s h t a i l  Bay, ~t the  edge of the  

dec lev i ty ,  120 marked specimens viere re leased  1-ugust 16th. 

If the  s n a i l s  survive and the enamel markings l a s t ,  some 

vs lueble  evidence of migration nay be secured. 

7 ! Sex determination 

The b e t t e r  p a r t  of two dzys w 2 s  consumed i n  study- 

ing sex  chzracters .  There a r e  a s  y e t  no s ~ f e  second- 

a ry  c h ~ r a c t e r s .  A m z l l  p i t  j u s t  ; sos ter ior  and l a t e r -  

a l  t o  t h e  bese of the r i g h t  t en t ac l e  merks the  females,  

and t h i s  i s  mzde v i s i b l e  by placing t h e  s n a i l  r e t r a c t -  

ed operculum up aga ins t  the  edge of a  watch g l a s s  

6nd vimring it under water a s  t he  foo t  i s  2ro jec ted .  



A. -, 

. tt Once the observer hes learned the  ~ o s i t i o n  and is  ab le  t o  

d is t inguish  the p i t  from a f o l d  of t i s s u e ,  the  sexes a r e  e a s i l y  

separated. providing the  s n a i l  does not  l i e  quiescent and f a i l  

t o  expand the  foo t  f o r  a long per iod of  time. S n a i l s  i n  w ~ i t e r  

of 70 - 80 dggrees Fahrenheit  w i l l  genera l1  respond. A s  y e t  it 

i s  not possible t o  d e t e c t  sexes i n  t he  f i e l d  with a hand lens .  

8. General Natural  His tory  observations 

The follovring were gathered a t  random a t  random and 

from many s i t ua t ions :  

a- There appears t o  be no Ber in i te  f ac to r  con t ro l l i ng  

the  migration. Paths  c ross  and recross ,  and even e f t e r  

severe blows of wind f o r  some hours, the  s n a i l s  exh ib i t  

np ppparent d i r e c t i o n  preference. 

b- On severa l  occesions s f t e r  shor t  >eriod of quiescence 

c i r c u l a r  t r a c k s , s i x  inches o r  l e s s  i n  d im-cter  aye 

f requent ly  no t iced .  It sometizies e>peErs t h a t  tv:o 

s n a i l s  have entered onto t he  saxe t rack nalrin,?. 

c- On numerous occasions i n  the  p ~ s t  three  seasons the  

remark i s  heard t h a t  the  s n a i l s  ? r e  a i s a ~ p e a r i n g  from 

a given region.  Screen sm; , l ing  reveals  o f t en  t'nat 

they a r e  only submerged. 

d- i a s r l  gathering seems t o  be c o z m n  t o  many s- ecimenk 

while o the r s  remain we l l  polished et 2 1 1  times 8s f a r  

a s  can be observed. No determining f z c t o r s  a r e  offered 

i n  exp lanz t ion. 

e- Recogni t ionof  m i n i a t u r e s i n s a n d s a m p l e s  i s n o t  

2s d i f f i c u l t  a s  might we l l  be expected. I f  a very  

m a l l  arount  of s i f t e d  sand i s  s t i r r e d  i n t o  a whirl-  



with  a cover of water 
ing movement i n  a l a rge  cu l tu re  dish/and then allowed t o  

cone t o  r e s t ,  the  sand w i l l  s e t t l e  first while the  s n a i l s  

and f ind deb r i s  w i l l  continue t o  whir l .  The s n a i l s  w i l l  

s e t t l e  next and the  f i n e  debr i s  continue t o  w h i r l  around, 

It i s  a t  the  time of t h e  s n a i l ' s  s e t t l i n g  t h a t  they a r e  

most eas i ly-recognized from f i n e  black sand and loose dine 

debr is .  Also, even the  smal les t  Goniabasis can be recog- 

nized by i t s  c h a r a c t e r i s t i c  f a l l  through water.  A l e n s  is 

not  necessary i n  deciding between a small b i t  of sand and 

a young s n a i l .  Pick it it un a medicine dropper and l e t  

it f a l l  through an inch o r  two of water. The manner of f a l l -  

ing i s  c h a r a c t e r i s t i c ,  # 

I 

m i m Y  

1. There i s  am3le evidence point ing t o  the  f a c t  t h a t  

Gon iab~s i s  nay eventual ly  occupy sandy shoa ls  xore 

;a,-indsvrept t h a t  th'ose it no occupies. 

2. i-t the  p resen t  r a t e  of sp*ead over the  more sandy 

and wider shoal  s the  question may be decided v~ i thou t  

any in te r fe rence  such a s  t ransplant ing on the  p a r t  

of research workers. A spread of 200 o r  more meters  . 

up shoal  ha.s been witnessed i n  a perLoc3 of t h r ee  summers. 

3 .  The much-talked-of mat te r  of support necessary f o r  

neintenance of the  s n a i l  i n  a given a r ea  a2pears t o  

be exaggerated. Core t i q e  and experimental evidence 

is  necessary before sweeping statements cen be mede. 

4. The s e r  od of l i f e  spen ap2eers t o  be f o u r  years  o r  

more. 

5 .  The ~ u e z t i o n  of oviposi t ion,  time and p lece ,  rena ins  

a nystery ,  as f a r  a s  Dougles Lake i s  concerned, 



6 .  A f i ve  year  o r  longer study of stream and lake forms 

and the  changes involved when i n t ~ o d u c e d  t o  new h a b i t a t s  

may have some se r ious  e f f e c t s  upon the  taxonomy of t he  

Family Pleuroceridae . 
7.  Chemical -Bhysical f a c t o r s  of the  s n a i l ' s  ecology have 

no t  been given se r ious  study a s  ye t .  

Programme f o r  1940 

A. On Douglas Lake 

1, Col lect  measure and nerk(  lacquer)  Variuos s i z e  

groups of s n a i l s  t o  see i f  and how much growth takes  

place between June and August 

a- Juveniles  t o  be marked, measured and re leased in 

q u a n t i t i e s  near  the  Old Log Lab a t  a very defiff- 

i t e  spot  near  the  O l d  Log Lab. 

b- Check on the snal'ls marked and released on Aug- 

u s t  16 th  f o r  a b i l i t y  t o  survive 

c- b e v i s e , i f  poss ible  some means of measuring and 

confining miniatures f o r  measurements l a t e r  i n  

the  session.  
- ,  2 .  ~ x e r t  every possibike e f f o r t  a s  so on a s  poss ible  

again i n  the  sezson f o r  konwledge of eggs and 

ovi2osi t ion.  

3,  begin a d e f i n i t e  per iodic  s e r i e s  of chemical~phy 

s i c a l  data  f o r  the  riost common a reas  of Douglas Lake 

being stud~,6&..;:..elsO ge t  physical-chemical data  on 

any regions  outside Douglas Lake i n  v~hich the  s n a i l s  

a r e  colected.  

4. Get a s e r i e s  of Burt Lake s n a i l s  f o r  c o x ~ a r i s o n  by 

an e q e r t  r:ith Douglas Lake forms. 



B. On Black River and Black Lake 

1. Collect  and determine leng@+,:.~idth r a t i o s  ; 

a- Yel l  out i n  the  l ake  away from r i v e r  influence 

b- k t  the  mouth of the  r i ve r -  where lake  water becomes 

r i v e r  water. 

c- I n  Sec. 21  upstream from the  dam 

d- I n  Sec. 1 7  a t  t he  boundary between Secs. 16 and 17 

e- Further  doin stream a t  d i f f e r e n t  h a b i t a t s  goward 

C heboygan 

NOTE: Purpose of t h i s  s e r i e s  i s  t o  determine i f  the 

Length-!'lidth r a t i o s  change i n  d e f i n i t g  manner f ron  

the  lake dovastream. See char t  com_;aring r i v e r  and 

l e e  forms i n t h i s  re?or t .  

2.  Obtain chemical-physical data  on above l o n ~ t i o n s .  

5. Ccl lect  and measure a 3osula t ion of t yp i ca l  l ske  

forms and t r a n s p l s n t  thea  t o  a snai l - f ree  area i n  the  

ritaer. '!?hen a nsw generat ion has had op2ortunity t o  

nyture,  c o l l e c t  in$  the  same zrea and measure the  new 

generation f o r  length-width r ? t i o s .  Note p a r t i c u l a r l y  

i f  the  nes  generat ion shows a tendency t 3  lose  sharp 

t u r r e t s  and p apex and othervrise cone t o  re-  

semble r i v e r  

4. Collect and me 
&q 

a opuletion of t y p i c a l ' r i v e r  fo rns  
Y ..? p$ 

and t r v l sp l an t  taea t o  a sna i l - f ree  erea  i n  some lake ,  
th';,"' 
\r 

preferably Black .or Long Lakes; i.;hen a new generzt ion 
'sy 

h2s had tirze t o  mature c o l l e c t  i n  the  sane erea and neas- 

ure  f o r  length-bidth . .. r a t i o s ,  Note p c r t i c u l z r l y  i f  the  new 
0- 

generation shovrs E. tendency t o  gain sharp t u r r e t s  and 

zointed a2ex and show o ther  resemblvlces t o  t y p i c a l  l&e  



5. Make very de f in i t e  notes  and and descriptions with photo- 

graphs of every iocat ion from which col lect ions  a r e  made. 

6. If LOW Lake is chosen as an experimental , area,  it should 

first be caref'ully chaecked t o  make sure it is s n a i l  f ree .  

7. Spare no pains t o  learn  of ovi?osition i n  any of the sit- 

uations under consideration. 


