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In bbginning a s tudy  of  tbe biology of the dmphipoda of M i c h i g n ,  

o,ne o f  t h e  first t h i n g s  t o  b e  discovered i s  t h e  h a b i t a t s  and l o c a l i t i e s  

i n  which t hese animals  a re found. 

Temperature was one f a c t o r  considered. Hgale l la  knickerbockeri  

has been founf i n  wa te r  r e g i s t e r i n g  as l o w  a s  10 c. i n  t h e  spr ing  wa'ter 
\ 

a t  t h e  Gorge, and ranging a s  high a s  25.5 C .  i n  t h e  Chara bsas on t h e  

south-eas tern  shore of Ocqneoc Lake. Some o f t h e  extreme v a r i a t i o n  might 

be acc*ted t o  t h e  f a c t  t h a t  t h e  s p r i n g  wa te r  i n  t h e  Gorge had had no 

o ~ p o r t u n i t y  t o  be beated by t h e  sun, whereas t h e  share line of Bcqueoc 

Lake i s  opeply exposed t o  s u n l i g h t  f o r  a good sha re  o f  t he  d a y .  The 

Gammarus s p e c i e s  were found i n  water vary ing  f r o m  12.0 2. i n  Carp Creek t o  
\ . 

15.g C. i n  K i l l  Creek, - 

East of  the specimens were c o l l e c t e d  a t  a depth of from 2 i n ,  t o  

8 in .  in t h e  vmter. A f e z  mere c o l l e c t e d  i n  w a t e r  about 2 f t .  deep, as 

i n  Mullet Lake, and one s m l l  c o l l e c t i o n  was made i n  wa te r  of  4 f t ,  on 

the  d e c l i v i t y  of  $Grapevine Cove. ' - - ' I 

E o  chani c a l  ana lyses  were taken, That p a r t  of t h e  survey w i l l  be 

made a t  a l a t e r  da te .  It was observed, however, t h a t  t h e s e  animals  were 

e s p e c i a l l y  a b u n d a t  i n  marly m -.em, 



The oa r ren t  v a r i e d  i n  swi f tness  f r o m  t h e  r a p i d l y  flowing wzters  

of X i 1 1  Creek t o  the she l teged,  quiet  w a t e r s  o f  t h e  Hook Poin t  cove 

on Douglas Lake, and t h e  s p r i n g  pond near t h e  dam on &ple  Birer .  In 

, the  q u i e t e r  wa te r s  only H y a l e l l a  Jmickerbockeri  was found, whereas t h e  spe 
I 

I 

1 .  
s p e c i e s  of kmmarns were found only in streams decidedly s t rong 

f l o w ,  o r  i n  th'e oons tan t ly  moving w a t e r s  of t h e  S t r a i t s  of %chinace 

The v e g e t a t i o n  m o s t  frequented by the amphipods inc ludes  I r 3 r i o -  

phyllnrn, Chara, Anacharis ,  and Cerat ophyllum. Other p l a n t s  fanad wi th  

a m p h i ~ o d s  among t h e i r  f o l i a g e  were Oedogoninm, U t r i c u l a r i a ,  n i t e l l a ,  arm 

arm t i c  ?annnculm,  and among the  r n o s s k q  Fon tana l i s  and iimb1,ystegium. 

Bound a s s o c i a t e d  w i t h  these p l a n t s ,  but not harboring t h e  animals  i n  any 
rr\ 

abundance are  the  r a r i  ous  s p e c i e s  of Potamaaet on, Lemna, I:uphar, nyphaea, 

E leochar i s ,  and 3cirpus.  Sane of these  l a t A L e r  paants  may a f f o r d  she l6e r  

aga p r o t e c t i o n ,  but  a r e  n o t  a p p a r e n t l y  of  any importance a s  food.  

Animals fourd - i n  a s s o  c i a  t i o n  with apphipods inc lude  various 

s p e c i e s  of the Isopoda, l a r v a e  o f  t h e  Odonata and various Diptera ,  

c o l o n i a l  r o t  i f e r g ,  motonect idae,  Hydromet r i d a e ,  ~ y a r a c h n i d a ,  F o r i f e r a ,  

tmd v q r i o u s  s p e c i e s  of clams and a q u a t i c  s h a l l s .  no sarvey was made 

of t h e  microscopic fauna i n  t h e  l o c a l i t  ie s from which c o l l e c t i o n s  mere 

made. 

Of t h e  c o l l e c t i o n s  made, t h e  fo l lowing d i s t r i b u t i o n  was 

four13 to  occur: 



Loca l i ty  
Hyalel la  Gammarns Gamras Water 
Bnieker. 1ilonaeuSasciatns Femp, 

Gorge spr ing8 x 
G r a p r i n e  Core x 
Eigger  Creek x 
Lancast e r  U e  ( e a s t s h o r e  ) x 
Bessay Creek (at source)  x 
Black Lake ( south  end)  - X 
Elnd Creek (at Black bake ) x 
Lfaple Eiirer s ~ r i n g  pond x 
Ocoue oa Lake sont h-east  1 x 
Ocaneoc Zirer  ( n e a r  b r i d g e )  x 
Carp Cree& ( a t  i r o n  bridge x 
Carp Z i ~ e r  ( ea st of bridge ) x 
Carp Lake (west  shore ) x 
S t r a i t s  o f  &ackinac (E i l lCr .  
M i l l  Creek ( a t  hi ghway bridge ) 
Hook Point  x 
Deer Point x 
Lake k y  ( ~ o i s  Blanc) x 
Echo Lake (Boi s Blanc ) x 
Pigeon Xi re r  ( a t  mouth ) x 
Mullet Lake ( a t  Pigeon d.1 x 

Of t h e  p l a c e s  surveyed, t h e  fol lowing l o c a t i o n s  appeared t o  have 

Sedge #joint Pool 
Smith's Bog 
S&hasuna mats of Eas t  L&e, West Lake, L i t t l e  Lake Six teen  

Hya le l l a  kniclrerboekeri was found t o  occur i n  t h e  fo l lowing 

poPulat ion f i g u r e s :  

Local it y 

( > F C V ~ ~ ;  Immat . - 
Tota l  @' 9; (&,+ undeter.  ?ate  

Lanca$te Lake ( e a s t  shore? 13 
n. Xaple -7irer spr ing  pond 1 6  

Black Lake ( s o n t h  end) 155 
kfua Creek ( a t  Black Lake) 4 1  
Carp l i v e r  ( at b r i  d ze ) '76 
Carp 3 i r e r  ( e a s t  of b r i d g e )  21  
Carp 3irer ( i n  U t r i c u l a r i a )  156 
Carp h k e  (west  shore 11 
Hook l o i n t  41 
Deer Poin t  77 
Lake Eary (Bois  Blanc) 5 
Bcho Lake (Bois  Blann) 2  
Mullet Lake (At l i g e o n  diver  1 49  
2igeon d i r e r  ( n e a r  mouth) 397 



O f  t h e  Pigeon B i ~ e r  ool lec t ior t ,  many o f  t h e  females examined were 
* 

not fu l l - s i zed ,  whereas t h e  males were apparen t ly  fall-growa, o r  n e a r l y  so ,  

Census surveys of t h e  Gamnarpa l i m a e n s  c o l l e c t e d  revealed t h e  fo l lowing 

Lo ca lit y  T o t a l  d Q %+ D a t  e 

45 6 7 1 8-89 Carp Creek ( a t  i r o n  b r i d g e )  
S t r ,  of t\ackinac ( x i 1 1  C r b  1 10 2 2 0  1 8  8-6 

A t  Hi11 Creek a  number of s p e d  ens o f  a Bamnarns spec ies  were 

c o l l e c t e d ,  some of sh ich  ~ e r e a l e d  c h a r a c t e r i s t  i e s  of G. limnaens, o t h e r s  

of G, f a s c i a t u s .  However, many of t h e  speci$mmag, a number o f  which were 

\ i not  f u l l - s i z e d ,  showed a  mkxture of chs r a d e r i s t i c s  of t h e  two species .  

Fur-ther i d e n t i f i c a t i o n  and de terminat ion  has  been l e f t  f o r  a l a t e r  da te .  

I- I Col lec t ing  methods i n r o l r e d  t h e  use  of a f i n e  metal  sc reen ing  pan, . 

1 This was held under the  p l a n t s  t o  be examinea i n  such a way t h a t  t h e  

wash from t h e  p l a n t s  would be c a r r i  ed by whatever cur rent  was: p r e s e n t  

i n t o  t h e  pan, yhe d e b r i s ,  i f  any, was t h e n  screened out by washing and  

s w i r l i n g  t h e  pan in t h e  wat e r ,  and the m a t e r i a l  r e m i n i n g  was pu t  i n t o  

c o l l e c t i n g  j a r s ,  Sqre had t o  be taken t o  a l ~ o i d  over-drowding t h e  j a r s  

~ i t h  e i t h e r  specimens o r  vege ta t ion ,  e s p e c i a l l y  i f  the  c o l l e c t i o n s  had 

t o  remain i n  t h e  j a r s  f o r  long  perbbds of t i n e ,  The j a r s  were kept  i n  

t h e  shade a s  much a s  p o s s i b l e ,  a l s o ,  i f  t h e  c o l l e c t i o n  had t o  be l e f t  

f o r  s e v e r a l  hours  o r  more, 

P r e s e r r a t  ion o f  co l  le cted  m a t e r i a l  is i n  4 / c  formaldehyde, 



'lb next problem encountered i n  t h i s  study i s  t h a t  of  r e a r i n g  the  

amphi pods  i n  the  l abora to ry ,  Xxperiment s were f k st t r i e d  using sur face  

water pumped i n t o  the aquarium 8hel te . r  and dripped o f f  t h e  top  o f  t h e  

con ta iae r s .  When t h i s  p r o ~ e d  u n s a t i s f a c t o r y ,  rubber tubing w a s  used t o  

carry t h e  incomin~,  w a t e r  t o  the base  of the j a r s  so t h a t  t h e  water wodld'be 

t h  monghly mixed and t h e  oxygen-less wat e r  drained of f  t h e  t op. This 

nrethod w a s  nore success fu l ,  but not  completely s a t i s f a c t o r y ,  ferh'pls.g t h e  

rmin d i f f i c u a t y  ia t h e  arrangement was t h e  wide r a r i a t i o ~ l  i n  temperature. 

As t h e  suaface of the water was warmed and oooled by t h e  varying intensities 

of s a l i g h t  , t h e  water temperature would v a r y  wi th in  t h e  j a r s ,  r i s i n g  

s o m t i  e s  t o  an a l c o s t  lukewarm temperature.  

The next  attempt was i n  the  use oT an a i r  pump of t h e  m g n e t i c  

f i e l a  type ,  A .tube ca r r i ed  t h e  5e t  of  a i r  out t h r m g h  Y-tubes and i n t o  

rubber  t u b i n g  opening a t  t h e  base of the j a r s ,  Two j a r s  could be w e l l  

a e r a t e d  s imultaneeusly,  and f o r  shor t  p e r ~ d  s o f  t i u e ,  f o u r  j a r s  could 

roce ive  a i r  e o n  t h e  same pump. I n  t h i s  way the  t e ~ p ? r a t u r e  was maintained 

ar0ur.d 2 0 . 0 ~  C. and t h e r e  mes a  constent  s ~ p ; 1 2  o f  f reeh oxygen. 

if!iae-mouthed ga l lon  j a r s  mere used as con ta ine r s ,  w i t h  s m e  type of 

yeget - - t ion  s u i t a b l e  f o r  f o o d  f o r  t h e  anphigods included i n  each j a r ,  

Another method of c u l t u r i n g  which w z s  s u c c e s s f u l  f o r  t h e  r a i s i n g  o f  

/ small groups of  animals, and f o r  s e p a r a t i n g  gravid females f o r  observat ion ,  : 1 

w s s  t o  merely p lace  there i n  finger-bowls o r  j a r s ,  even a s  s m a l l  a s  2 oz.  

- '  packer j e r s ,  ale% ~ i t h  some veget&on f o r  food. The ampbipods seemingly 

l i v e d  and th r ived ,  cont inuing t o  copula te  and r a i s e  t h e  young f 0und in t h e  
Q 

brood pouches. The m t e r  was ohsnged w q l y ,  and replenished  more 

f r e q u e n t l y  a s  it evaporated. 



:Tot a g r e a t  dea l  of t h e  l i v i n g  h a b i t s  o f  t h i  s animal were observed 

~g t h i s  sess ion ,  Copulation was fouad t o  be occurr ing  a t  l e a s t  

: t w o  speoimens of every  o o l l e c t i o n ,  from t h e  e a r l i e s t  recorded d a t e ,  

- -  3 30, until t h e  l a t e s t  d a t e ,  Bagnat 16. This was found t o  be t r u e  o f  

- ' X g a l e l l a  knickerbockeri  and t h e  Gammerus s p b b e s .  The percentage 

u'. -avid females apparent ly  inc reased .  however, a s  t h e  seasoB progressed. 

I ?  
x - g r a p h ) ,  From the census f i g u r e s ,  it l ikewise  appears  t h a t  t h e  

ntage of males i s  consiaeriiibby l e s s t h a n t h a t  of the  females,  but  . 
- 
, . seemed no o o r r e l a t i o n  between h e  f l u c t u a t i o n  i n  percent wi th  any 

". ' x-s  t h u s  f a r  observed. 
C - I . 

-> 
- : i. . , . i ', , :.-- b,., 8- , ,, .,i- A\~..P r . t  -, " - - I -  4 - 7  i 4 j - A  . , .  I - .  j - I  . - \ - - ,  

1 

Z'eeaing h a b i t s  were observed f r o m  f i e l a  c o l l e c t i  ons. A s  has  been 

4 ,  t h e  f a v o r i t e  plant foods i n  n a t u r e  seemed t o  be C e r a t o p h ~ l l u ,  
-C_ -. 

. :phyllnm, Chara, and Anachsris.  Other p l a n t  m a t e r i a l  mag, however, 

:ed i n  smaller  c p a n t i t e s ,  a s  w e l l  a s  d e b r i s  f r o m  decaying v e g e t a t i o n  

i d  i n  t i n y  p a r t i c l e s  i n  t h e  water.  It w a s  l i kewise  noted i n  t h e  
- - 1-atory t h a t  the  amphipods a t t a c k e d  t h e  bodies  of t h e i r  deceased fe l lows ,  

' 3 them a s  food, a long w i t h  the  dead bodies  o f  isopods and even a 

_ L e e t i d e  'i'here mere no i n s t a n c e s  observed i n  which any l i v i n g  animals  

a t t a c k e d .  

In observia g grayid f e n a l s ,  Hgale l la  was found t o  c a r r y  s i x  o r  

_ I eggs  i n  t h e  braod pouch u s u a l l y ,  whereas i n  Gamnarus lirnnaeus 

' ~ u n b e r  was e igh t  o r  o f t e n  n ine ,  







S e v e r a l  molted skin8 were seen  among t he  l a b o r a i o r ~  apeoimens, 

though the acS&al prooess  of  molt i a g  was not observed oompletely a t  aG - 2  - - 

ti=, The exoskele t oa  i s  s p l i t  t r a n s v e r s e l y  a o r o s s  the doraa l  s i d e  at  the  -. 

r eg f  on marking t h e  a n t e r i o r  o f  t h e  abdomen, The a n t e r i o r  p o ~ t i o r  is . 
- 

t i l t e d  forward over th6  head, with t h e  pereopoda and gnathopods -a . - . - 

heail Appendages s l i p p i n g  out ,  whereas t h e  p o s t e r i o r  s e c t i o n  is t i l t e d  -. 

back a n d  s l ipped  of f  in a s i m i l a r  manner, t h n s  l e a t i n g  t h e  c a s t  l a  t w o  

e c t i o n s  joined on t h e  v e n t r a l  s ide.  Bo lneasuremeats were made of growth c9, r e c a r d s  made o f  number of m l t s  pe r  season f o r  a n  Frtdiridual. 'pa , 

T J 
I , The c o l o r  of Hyale l la  knickerbocker i  was found t o  vary considerably,  

the  Eud Creek c o l l e c t i  on, t a k e n  from JLyrioohyIlum c h i e f l y ,  specimens 

~h fouM r a r i e a  from s h e l l  pink t o  b r i g h t  gseen, inc luding  shades of t a n  
4. 

&&' a& bln.e, a l so .  The ques t ion  a r i s e s  a s  t o  the in f luence  o f  types  of  food . - - 

npon c o l o r a t i  on. Yhe spe cibmens * a h a  from t h e  Chara-Nyriophyllnn beds 

Pigean -aver  were a more uniformly green c o l o r ,  whereas amphipods kept  

i n  t h e  l a b o r a t o r y  with Lemna and b l  s t ' e  ium were u l t i m a t e l y  a s t e e l  b l n e  u 
In summry, most of t h e  Wrk acne t h i s  s e s s i o n  was i n  l o o a t i n g  

h a b i t a t s  where amphipods were f m n a ,  analyzing t h e  l o c a l i t i e s  f o r  t e m p r a t d l  

and yehe ta t ion ,  and f i n d i n g  s u i t a b l e  m ~ n s  o f  keeging them a l i v e  i n  

aquaf ia ,  The r e s t  o f  t h e  t i n e  was spent i n  a  microscopio s tuay  of  t h e  

e x t e r n a l  morphological f e a t n r e s ,  and observat ions  i n  t h e  f i e l d  and 

l a b o r a t o r y  of t h e i r  living hs b i t s .  

Acknowledgembnt i s  here g iven  t o  D r ,  W. C. Steere  f o r  his 

i d e n t i f i c a t i o n s  of mosses fonnd ha rbor ing  amphipods, * 


