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RATURAL HISTORY OF ELIPTIO COESPLANATUS 

L M?:w 
E l i p t i o  c o m ~ l a n a t u s  i s  a f resh-water  clam found i n  

l a k e s  i n  Northeastern United S t a t e s ,  t h e  Great Lakea Region, and 
ad jo in ing  p a r t s  of Canada. The most accura te  account 

on t h e  d i s t r i b u t i o n  and d e s c r i p t i o n  of t h i s  clam t o  d a t e  may be 
found i n  "Fresh-water ITollusca of Wisconsin", Volume 11, by 
F.C. Baker. 

The aims t o  be accomplished by my c u r r e n t  r e s e a r c h  a r e  
tR0f old : 
(1) To complete t h e  l i f e  h l s t o r y  of  t h e  clam, El l ipt io  complanatus. 
( 2 )  To observe and v e r i f y  any e c o l o g i c a l  adapta t fons  uhich a- 
i p t i o  complanatus mag complete under a l t e r e d  environmental  con- 
d i t i o n s .  

A s a t i s f a c t o r y  source f o r  experiment.al s tock had t o  be 
loca ted  before any extens ive  experimentat ion was begun. To 
d a t e  I have loca ted  two a r e a s  i n  TJTichigan where t h e  clam i s  
present  i n  numbers: Upper Tequahrnernon F a l l s   bel lo^ f a l l s )  i n  
L ~ c e  County, and Ocqueoc Lake, i n  Presque I s l e  County. 

Ocqueoc Lake has  been a v e r y  s a t i s f a c t o r y  source f o r  t h e  
clams. I t  i s  reasonably cTose t o  t h e  experimental  l a k e s .  
Tihat i s  more important t h e  environmenta1 condi t ions  a r e  such 
t h a t  t 5 e  l a k e  has  an imnense popula t ion  of EUiwtio c o m ~ l a n a t u s ,  
a s  vvell a s  smaller  numbers of o t h e r  v a r i e t i e s  of clams. 

X a t e r i a l s  used f o r  c o l l e c -  i n g  were minnow buckets ,  small  
tuSs ,  boa t s ,  and t h e  t runk of my c a r .  A glass-bottom bucket 
was somenhat u s e f u l  f o r  l o c a t i n g  t h e  genera l  a r e a  inhab i t ed  by 
t h e  &lams but  a  more r e p r e s e n t a t i v e  populat ion was obtained by 
searching  t h e  bottom wi th  t h e  b a r e  hands. In  t h i s  vsay t h e  
s n r l l  cl3ms could be loca ted  a s  w e l l  a s  t h e  l a r g e  ones. The 
c l a n s  were t r a n s ~ o r t e d  i n  t h e  t r u n k  of a  ca r .  

Upon a r r i v i n g  a t  t h e  E i o l o g i c a l  S t a t i o n  t h e  clams were 
placed i n  s tone  t anks  i n  which f r e s h  l a k e  water was e n t e r i n g  
clov;ly th roush  a  ta-o. The n e r e  k e ~ t  i n  t h e  t anks  f o r  va r ious  
in5erva l s  of t i m e ( 1  day t o  4 weeks) u n t i l  t hey  could be used. 
Some clams were placed i n  t u b s  wi th  no supply of f r e s h  viater i n  
o rde r  t h a t  v a r i o u s  phases of hard inese  m i g h t  be s tud ied .  

During t h e  s u n l e r  enoush clams were narked by a  3-cornered 
f i l e  with a code symbol t o  faPm f o u r  co lon ies  of two-hundred 
clams each i n  each of four  l a k e s :  Bar Lake, Idanistee County(two 
separa te  co lon ies )  ; Lancas ter  Lake, CheSoygan County; and Doug- 
l a s  Lake, Cheboygan County. 

Before measuring each c l a n  was scraped. This reaoved any 
i n c r u s t a t i o n  Khich might have adhered t o  t h e  s h e l l .  The var-  
i a t i o n  i n  t h e  znount of m a t e r i a l  uas  concidyrable  and ~ o u l d  
have caused a  s e r i o u s  e r r o r  i n  i d e i g h t .  



The c lans  b e r e  weighed t o  t h e  n e a r e s t  gram, and measured, 
i n  cent imeters ,  f o r  l e n g t h ,  h e i g h t ,  and viidth. Each one was 
a l l o i e d  t o  d r y  f o r  s e v e r a l  minutes so t h a t  t h e  amount of f r e e  
water  i n  each would be a t  t h e  minimum. They viere ireighed ind- 
iv idu laay  on a  t o r t i o n  balance.  Length was determined by t h e  
use  of a  s l i d i n g  gauge(Fig.  1) which contac ted  t h e  a n t e r i o r  and 
posBerior extremmities. H e i g h ~  and wid th  31f3 Fere g o t t e n  by 
the gauge by the wides t  and h i g h e s t  p o i n t s  of contac t .  A s  
t h e  edges of t h e  s h e l l  were f r a i l  ca re  v a s  taken not  t o  damage 
it by contac t  w i t h  t h e  gauge. 

Af ter  measurements a e r e  taken  t h e  clams were placed i n  
a t u b  of Kater  and t r a n s p o r t e d  t o  t h e  s e l e c t e d  l ake .  A t  t h e  
s i t e  chosen t k e  c l a n s  Were ? lacs?  i n  any p o e i t i o n  on ;he ' o t t o : ~ ,  
an5 a l s o  a t  v a r i o u s  depthe so t h a t  obse rva t ions  might 3e made. 
Observations on t h e  c o l o n i e s  Lere made a t  v a r i o u s  i n t e r v a l s  
dur ing  t h e  ~u.3ner .  

Fig. I. Clzn . :easurer 
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The ~ u r p o s e  f o r  having mi a  code was so t h a t  each clam could 
tudied i n d i v i d u a l l y .  -ne ..arks ke re  D'2ace6 on t h e  s h e l l  

a  f i i e .  Seea ingly  t h e  c l a n  s ~ z e r e d  no discomfort .  !.!any 
ces migbt have Seen used b - ~ t  t h e  above liethod reens t o  be 

s a t i ~ f a c t o r y ,  a l t h o u ~ h  e r c f i o n  xaq d e s t r o y  t h e  marks i n  . I n  an accompanying i l l u s t r a . t i o n  t h e  p o s i t i o n s  f o r  marke 
be seen(Fig .  2 ) .  AF many coxbinat icns  of l e t t e r s  a s  poes i  

a l scc?  on t h e  e:lell ,  Beeping ea-oh symbol a s  simgle a s  poa 
b l e  
eible .  

Fig. 2.  L e f t  an8 Right Valvgs of E l i p t i o  c o n p l s n a t ? ~ ~  
s3oaing p o s i t i o n  of symDols. 

Ocqueoc Lake possesEes an enormoua popula t ion  of S l i ~ t i o  



c o z ~ l a n a t u e .  n k i l e  it i s  r i c h  a l s o  i n  o t h e r  varieties suck 
a s  L a ~ p s i l i s  a:liquoidea, Anadonta g rqnd i s ,  and L iwmia  nasuta  
t h e y  t o g e t h e r  do not  ,equal  t h e  populat ion of E l i p t i o  cornplanatus. 

F a c t o r s  which may tend t o  make t h e  l a k e  product ive a r e :  
(1) The amount of d i s so lved  oxygen i n  t h e  water  i s  above t h a t  
found i n  many l a k e s .  (2 )  Aquatic p l a n t s  grow pro@leely, probably 
supplying t h e  oxygen and food f o r  t h e  clems. ( 3 )  The p e r i ~ h e r y  
of t h e  l a k e  possesses  a  f l a t  she l f  which extends  lakaaard2for  d i s -  
t ances  r ang ing  from t e n  t o  f i f t y  f e e t .  I n v a r i a b l y  t h e r e  i s  a  
s t e e p  d e c l i v i t y  a t  t h e  edge of t h e  s h e l f  i n  from two t o  t h r e e  and 
one-half f e e t  of water .  The summit of t h e  sharper  i n c l i n e  seems 
t o  be t h e  most  referable l o c a t i o n  f o r  t h e  c l am( l ip .  - 3) .  

Although t h i s  i s  a r i v e r - l a k e  
t h e  c u r r e n t  i s  probably so nominal 
t h a t  t h e r e  i s  l i t t l e  s i l t i n g .  The - - - -  
bottom ranges  from sandy c l a y  t o  

Clu-, e.G.matJLh L ~ ; L  \CW.Y 

pure blue c lay .  The clams seem t o  
p r e f e r  a mixture dominated by c lay .  . 

The l a k e  i s  r e l a t i v e l y  deep i n  
p r o ~ o r t i o n  t o  it E su r face  a r e a  xhich  ---- - - t ends  t o  be a  coo l ing  in f luence .  - -A 

AE t h e  hydrogen i o n  concentra- 
t i o n  i s  around F . l  one can see t h a t  Fig. 3. Shelf  i n  Ocqueoc 
t h i s  f a c t o r  i s  f avorab le .  Also t h e  Lake 
carbonates  and b ica rbona tes  a r e  Y 
z resen t  i n  s a t i s f a c t o r y  amounte. 

I n  l a n c a s t e r  Lske t h e  clams viere placed on a  more gradual  
d e c l i v i t y .  The accompanying c h a r t  (Fig. 5 )  shol'vs any phgsico- 
cbenica) v a r i a t i o n s  betaeen t h e  l akes  c5osen f o r  t h e  experiment. 

The d e c l i v i t y  i n  Douglas Lake 1 s  very  s teep .  The bo t toa  
i s  composed of sand i n t e r n i x e d  with s i l t .  

I n  3 a r  Lake S t a t i o n  One i s  lnca ted  on a  s t e e p  sandy dec l iv-  
i t y  h i g h l y  exposed t o  t h e  sun and pro tec ted  enough t o  Become 
q u i t e  warm. S t a t i o n  Y r ~ o  1 s  loca ted  on a  poin t  Kbich I s  exposed, 
t h e  bottom S e i c g  s l i g h t l y  s i l t - covered  and Chara i s  present  
i n  concid e r a b l e  amounts. 

A t  S t a t i o n  One, Bar Lalre tile c l a n s  descended u n t i l  almost 
out  of s i g h t .  On t a k i n g  c a r e f u l  temp- 
e r a t u r e  r ead ings  it @ a s  not iced t h a t  
t h e  temperature t h e r e  was ve ry  s i m i l a r  
t h  t h a t  from which t h e y  came. The 
comaon r u l e  seerne t o  be t h a t  bbhs m e -  
c i e s  of clam ascend o r  descend i n  
o rde r  t h a t  t h e y  may be inc losed  ic 
water a t  t h e i r  optimum temperature 
(ab01~t 25 degrees  Cent igrade)  . 

About one-hunfired clams were k e r t  ..%; ,,,,,, ;,,, 
viithout food f o r  s i x  vyeekg viithout any + t ~ k ; - b s + + ~ O " l  

c a s u a l t i e e .  They y:ere p i l e d  one on t o p  
of t h e  o t h e r  f o r  a  week a t  a  time i n  
s tagnznt  water  wi thout  any dea ths .  As 
l ong  as thhe  temperature was reasonably 

Fig. 4. Rough sketch 
of Ocqueoc Lake 



Lake D i s ~ o l v e d  Oxygen pH Temp. C q  HC03 
cc.  p e r  1. C.  ppm p ~ m  

Ocqueoc Lake 
Eas t  cove ( t o p )  

tl 
6.32 8.0 26.2 1356 .8 

" (bottom) 6.18 8 . 1  24.9 13.4 .8 
( ~ o t t o m :  sand, c lay,  and s i l t .  Nuphar and Sc i rpus  

South endoof ( t o p )  5.99 8.0 25.6 13.8 .6 
i s land(bot tom)  5.92 8 . 1  26.2 13.8 .6 
(Bottom: pure b lue  c fay)  

0u t l e tT top)  5.85 8.1 24.4 13.8 .6 

Free C02 D e ~ t h  
m. 

p resent )  
0.0 0  

B a r  Lake 
S t a t i o n  l ( t o w )  6.92 8 .1  27.7 15.7 ._ E; 0 . C  0 

(b0d3ton) 5.79 8 .1  25.6 15 .7  .5 0.C 1 
S t a t i o n  2 ( t o p )  6.12 8.1 27.0 16.0 .4 0.0 0 

(bot tog)  5.99 5 .1  25.5 16.0 .4 C.0 2 0  

Fig .  5. Phys ico-chex icd  Record of Lakes 

d isso lved  oxvgen content  could a l s o  be lorn. A t  t e ~ p e r a t u r e s  
above 27OC. t h e r e  had t o  be an i n c r e a s e  i n  oxygen, ,or  i f  t h e  
water  remained s tagnaht  t h e  c l a a s  d ied  i n n e d i a t e l y .  

One i n t e r e s t i n g  observat ion  made was t h a t  t h e  depth of 
p e n e t r s t i o n  i n t o  t h e  substratum by E l i p t i o  dbmplanatus i s  
h i e h l p  v a r i a b l e .  Soae entered  t h e  bo t ton  u n t i l  burihdd t o  t h e  
sip:ion. Others b a r e l y  pene t ra ted .  t h e  bot ton .  The reason f o r  
t h i s  i s  probably a  phvs io log ica l  d i f f e r e n c e  betv3een t h e  c l ans .  

The v a r i a t i o n  i n  body propor t ions  i s  conciderable .  E%en 
among neabers of t h e  same sec t h e r e  a r e  marked d i f f e r e n c e s ,  
A l l  of these  d i f f e r e n c e s  mag b e e o ~ e  nagnif ied lbhen p l ~ c e d  i n  
new environments u n t i l  a nevi spec ies  seeningly  nay develop. 

Several  conclusions mag be dravtn f r o n  t h e  observat ions  taken 
on E l i p t i o  complanatus. Probably a l l  of t h e s e  nus t  be condit-  
i o n a l  a s  nuch Dore t ime nus t  be spent  before  they  Secome f i -nal .  
A few of them sight be a s  f o l l o v ! ~ :  
( l )They  a r e  ab le  t o  ~ r i t h s t a n d  conciderable  punishnent.  
(2)Tenpsrz ture  i s  t h e  most i n ~ o r t a n t  f a c t o r  i n  governing v e r t -  
i c a l  d i s t r i b u t i o n .  
(3)One. a  few, o r  a conbina t ion  of s e v e r a l  f a c t o r s  w e  necesserg 
i n  order  t o  h2Ve zr, anilndance o r  tne m e c l e s .  Bu!3e ract,oxW8 are 
axnle oxyren s u p ~ l g ,  correct Plope a t  t h e  r l g n t  de9t f i  on a d e c l f -  
v i t g ,  c o r r e c t  comoirlat.lon 01 L J U L U O T  ? a t e r l a i s ,  LaGK 01 s i l t i n g ,  
a  p9 of about 8.1, 
(4)Other  f a c t o r s  probaLly in f luenc ing  t h e  abundance probably would 
be co lo r  of -;.ater, t g n e  of v e g e t a t i o n ,  water  n o v e ~ e n t s ,  abundance 
of f i s h  hos t .  



REMOVED WOE OCQUEOC - WLEE JULY 2.; 1941 

RECORDED JULY 4 A m )  JULY 5, 1941 

PUlPTED IF -- BISR 'T,ARE JULY 5, 1941 STATIOY mo. I - -  
ITlJEEER - CODE LEMlsTE REIGBT WID!rB m1 GRT 

1 a les 60 33 169 
2 ab 148 75 46 331 
3 ac 131 68 45 226 
4 ad 126 65 33 159 
5 8 8  127 70 38 211 



CODE - 

k 
kl 
1 
9-8 
aabb 



aahh 
aa i i  
aall 
sakk 
as11 

bb 
bbcc 
bbdd 
bbee 
bbff  

b b ~ e  
bbhh 
b b i i  
b b j j  
bbkk 

b b l l  
C C  
ccdd 
ccee  
c c f f  

C C B B  
cchh 
c c i i  
c c j j  
cckk 

c c l l  
dd 
ddee 
ddf  f 
d d p ~  

ddhh 
ddil  

ddll 

ee  
eeff 
eepp  
eehh 
e e i i  

e e j j  
e ekk 
eel1 
f f 
~ * P P  



CODE - EEI GST 

ffhh 
ffli 
f f  jj 
ffkk 
ffll 

Ere11 
hh 
hhi i 
hhj f 
hhkk 

hhll 
ii 
iilj 
iikk 
iill 

3 j 
jjkk 
i ill U L. 

kk 
kkll 

11 
sbb 
ace 
s d.3 
s e e  



REEEOVED PIiOM OC?,UEOC - LAEE JULY 9, 1941 

NrBl3!3D AED REC(?3DBD JULY 10, 1941 

PLAWTED IF? BAR SAKE JULY 12, 1941 -- STATICF - RO. 1 

lT'Umm. - CODE LEFGTE HET W T  WIDTp T J S I  G T  

161 af f 135 68 33 177 
162 139 79 42 291 
163 ahh 118 60 35 155 
164 a l l  140 71 35 226 
166 ajj 121 63 32 134 

166 akk 122 68 36 197 
167 all 126 65 32 140 
168 baa 126 69 34 182 
169 bcc 128 68 37 208 
170 bdd 125 66 35 171 

171 bee 135 71 35 206 
172 bff 136 76 34 183 
173 b PP 136 70 32 191 
174 bhh 131 70 37 218 
17 5 b i t  119 67 39 211 

176 b j j  125 61 30 125 
177 bkk 135 70 35 204 
17 8 bll 123 65 35 197 
17 9 cas 113 61 31 137 
180 cbb 110 ;2 27 101 

136 72 38 181 cad . 224 
182 cee 139 74 39 253 
183 cf f 137 72 37 217 
184 CFP 131 68 33 174 
185 chh 138 76 36 209 

186 cii 135 68 37 195 
187 c33 134 66 37 183 
188 ckk 130 73 34 202 
189 cll 156 70 35 195 
190 dsa 138 67 ' 34 169 

db b 
acc 
dee 
af f  
de-P 

dhh 
d i  i 



REXOVED FROM OCQU3OC - LBEE JULY 9, 1941 

VARKED AFD RECCIiDED TULY 10, 1941 

PLAFTED In -- 3AR W E  12, 1941 STATIOR - -  RO. 2 

CODE - 
eaa 
ebb 
ecc 
e ad. 
eff 

eF? 
ehh 
ei i 
e j j  
ekk 

ell 
fas 
fbb 
fcc 
fdd 

f e e  
f n? 
Phh 
f S i  
fjj 

~ d d  
eee 
pf f 
khh 
sri 1 

sj j 
~rkk 
811 
haa 
hbb 

hcc 
hdd 
hee 
hf f 
hegr 



CODE - 
hii 
hj j 
hkk 
h l l  
iaa 

ibb 
i cc 
i aa 
iee 
i f f  

ice: 
ihh 
ijj 
ikk. 
ill 

jas 
3bb  

j e e  

jff 
3 PP 
3hh 
jii 
j kk 

3 1 1  
kaa 
kbb 
kcc 
kdcl 

kee 
kf f 
k e ~  
khh 
ki i 

k j  j 
kll 
l a5  
lbb 
lcc 

l a d  
lee 
Iff 
l!?~ 
Ihh 



-1 GBT 

lii  

lkk 
rib c 
db c 

ebc 
f b c  
t?b c 
hbc 
i b  c 

f c d  

hcd 
i c d  
j c a  

kc d  
ade  
b de 
2 - d e  
O ? P  

hde 
i de 
5 de 
kde 
l d e  

s e f  
bef  
c e f  
aef 
hef  

l ef 
j ef 
kef  
l e f  
af P 



ahi 
bhi  
chi 

dhi 
e h i  
fhi 
jhi  
k h i  

lhi 
sij 
b i S 
c i j  
d i j  

eij 
Pij 
ei 3 
k i j  
li j 

- f3k  
ejk 
hjk 
1 jk  
skl 

b k l  
ckl 
dP1 
ekl 
f kl 





CODE SET GST 

akl 
hkl 
iB1 

abcd 
bbcd 

cbcd 
ab c a 
ebcd 
m a  
gbcd 

hbcd 
i b c d  
jbcd 
kbcd 
l b c d  

acde  
ccde 
acae  
ec r le  
f cde 

PC de 
hcde 
i c d e  
jcde 
kcde 
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CODE FUMBER L E G T H  FI?I?E!r 



CODE - LET(=* ESIGPT - ,&%%+%. 



PUFTZD IS LABCASTER - L E E  m y  30, 1941 
/ 

9 - B C C  
as dd 
aaee 
as:? 
a9pcz 

aahh 
aaii 

bb 
bbcc 
bbdd 
bbee 
b b l f  



bbpp 
bbhh 
b b i i  
b b j j  
bbkk 

b b l l  
C C  
ccdd 
ccee 
cclf 

ccac  
cchh 
c c i i .  
c c j j  
cckk 

ccll 
ad 
ddee 
ddff 

d3hh 
aa i  l 
aa j  j 
d dkk 

ee 
e e f f  
eeErgz 
eehh 
eeii 

e e j j  
e ekk 
e e l 1  
f f 
ffeg 

f f h h  
ffii 
f f j 3  
f fkk 
ffll 



??UMBER - CODE WTDTF 
-s 

.- - 
36 
32 
37 
34 
37 

1 4 1  ? ~ b l  
142 hh 
1 4 5  hhi I 
1 4 4  hhj 3 
146 hhkk 

1 4 6  hhl l  
147 ii 
1 4 8  i i j j  
1 4 9  i i k k  
1 5 0  iill 

FGNOVED FROM OCQUECC L4EE JULY 1 7 ,  1 9 4 1  

11 1 2 3  66 . 3 2  
abb 118 65 3 7  
a c c  1 2 8  6 5  37 
a d d  1 2 8  67 3 2  
s e e  131 7 1  3e 

aff 1 1 6  5 8  33 
aP!? 1 2 8  64 35 
a h h  1 1 6  62 53 
sii ll& 64 37 
a j j  1 1 4  52 3 1  

akk 1 3 0  68 Z5 
a11 1 2 3  6 3  37  
b a a  1 0 2  57 25 
b c c  122  66 3 6  
bdd 1 3 7  68 41 

bee 
bff 
be!? 
bhh 
b i i  

b l l  1 Z O  68 
c a a  1 1 4  65 
cbb 1 0 6  E5 



-='+a=TZ 

mmER 5 - c ~ ~  -.-+L=mTGVT mD?'H -- =---, ,-. m?ImT - - - <-_ - - - C ODE 

caa 111 56 29 110 181. -i 
cee 128 68 38 235 182 
cf f 109 61 29 119 

183 
': 98 $5 25 62 

184 CF€? 
chh l l 6  63 33 163 

186 

cii 122 67 32 155 
186 

132 75 33 207 
187 c j j  

ckk 118 65 35 167 
188 

c l l  139 70 58 256 
189 

baa 120 65 31 140 
190 
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