
RESEARCH OUTLINE--Summer, 1947 (~evisedj rn 

I. ~axonomy--Check on variation of Haalell a knickerbockeri by 
observati n and breeding 

11. Distribution--Continuation of ob~ervation of general distribution 
and habitat selection 

111. Population Census--for G ,mm~rus and Hvalella 
1, Sex ratio 
2. Ace rstio 

IV. Breedlna H~kits 
1. Relation of number of co~uletions to number of broods 
2. Aelsti-n of number of egcs in msrsu~ium to size of femle 
3. Ember of broods 
4,  Duration of breeding 

& A .  annth of interPal betmfen co~ulations 
B. Lennth of interPal between broods (apqeaance i~ marsupium) 
C. ~enGth of period durinm which egss-embryos are 

retr,ined in m z r ~ ~ l ? i : ! r ~ - - l e n ~ t h  of neriod of ~raviditp 
5 ,  hl.mb~n of live Toon? e m e r ~ i n ~  fron rrrsu~il~rn 

V. General obe~rvations of food, enemies, etc. 



OIlTLINE OF RESEARCH PROGRESS--SUNllcIEX, 1947 

I. Taxonom of  Hva le l l a  s t r a i n s  
A .  Pigmented Sorm d e f i n i t e l y  l a r g e r ,  even i n  comparisons between 

b o t h  and emergent voung. 
(Popula t ions  preserved, awa i t ing  measurement i n  @n ~ r b o r . )  

B. P i m e n t a t i o n  
1. Young u n p i p e n t e d  a t  b i r t h ,  but  bepin t o  show pigmentation 

i n  t h e  form of s t r i p e d  t r ansdverse  a reas  of l i t t l e  speckkes 
a f t e r  seve ra l  weeks, 
(Young r a i s e d  i n  p o ~ u l a t i o n  kept i n  l a b  preserved f o r  meas. 

2. Young c o l l e c t e d  i n  f i ebd  showed s i m i l a r l v  a  n o t i c e a b l e  
s t r e a k i n g  i n  o l d e r  voung, bu t  no p i p e n t a t i o n  i n  t h e  
smal ler  specimens. 

( C o l l e c t i o n  awai t ing  measurement hn Ann Arbor. 
$3. F u r t h e r  s t u d i e s  awa i t ing  development of voung toshow adult 

f e a t u r e s  f o r  comparison. 

11. D i s t r i b u t i o n  
A .  New l o c ~ l i t i e s  and r e c o r d s  f o r  Hna le l l a  

1. "Brewery pond"--beside hi131 a t  Bav View 
Small form of Hva le l l a  -- r a t h e r  sca rce  
Found chef lp  i n  C h ~ r a  
Botbom muckv, w i t h r l ,  f a l l e n  logs ,  e t c .  
Abundant s n a i l  p o ~ u l a t i o n  
I?Jater tem~era ture- -24 .6  C ,  

2 
. "Brewero Pond" creek--at  r a i l r o ? d  c ross ing  on road perpendicular  

t o  m l Z 1 ,  just  behond brewerv 
Small form of H a a l e l l a - - f a i r l o  - abundant 
Lviuck- bottom with f a l l e n  lons ,  debrBs 
H e a v ~  vegeta t ion  wi th  cover of Pnmnhaea 
'31ate- temperature 24.6 

3 
Z, iviouth of Nigaer Creek a t  U,S .  27 

Small and l a r g e  forms of Hvale l la  
B o t t o ~  sandy with t h i n  l a v e r  of muck covering 
DebrBs, ivivrio~phpllum, N u ~ h a r ,  Pot amapeton 
Rich fauna, c rayf i sh .  

B. Survev of Carp Creek from Gorge t o  I r o n  Bridge on nogback Bead 
A U ~ U S ~  1, 1947 

1. S ~ r i n g  bed i n  Gorge 
bepth--1 inch  Water temp. 11.0 C.  
F a l l e n  l eaves  and t imber ,  rnainlv of Acer sp,  
Sof t  muck bottom 

2. Stream near  p i c n i c  po in t - - swi f t  cu r ren t ,  r i f f ' l e s  
Depth--4 inches  ,.. t f a t e r  temp. 11.6 C. 
Moss, f a l l e n  twigs,  a  few l e a v e s  

3. Edge o . f s t r e a m  beaond p i c n i c  p o i n t  
ye~th--5 inches 'vyater temp. 11.8 C. 
sand bottom 
A u  oss  covering a t  shore  l t n e  



4.  I n  a l g a e  mound and moss beds a t  s i d e  of stream 
Depth--3-4 inches  Wster temp. 11.2 C. 
Sand bottom 

5. F i r s t  F o n t a n a l i s  bed blone stream--on log ,  n e a r  Algae 9#4) 
Depth--1-2 inches  Water temp. 11,6 C. 

6.-7. Chara bed nea r  f i r s t  ve-v l a r g e  f a l l e n  t r e e  
Depth--1-8 inches  Ylzter temp. 11.6 C. 
Sand bottom covered wi th  organic  ooze a t  base of Chara 

8. Algae on  lo^ and bottom 
Depth--2 17-ches ?dater temp. 11.8 C .  

9. F M s t  s p r i n g  e n t e r i n g  from NE (on  l e f t  going down stream) 
Depth--3 inches  Water temp. 11.2 C. 
Sand bed with underground passage j u s t  before  e n t e r i n g  mai 

s t r e m  f lowing under t r e e  roo ted  s o i l .  
~ o s s e s  

10 . 
Carex bed J u s t  below f i r s t  sharp  r i g h t  angle  bend 
-07  of s i l t  over ssnd, 

Col lec ted  a t  r o o t s  
Depth--2-7 inches  Water temo, 1 2  C .  

11. Mouth of s p r i n g  e n t e r i n ?  from NB near  second sharp  r i p h t  a r . ~ l e  
bend 
De~th--3-4 inches W~tsr temp. 11.2 C, 
F a l l e n  t imber ,  Carex 

1 2 ,  Thick Chara bed a t  mouth of ve rv  l a r g e  t r i b u t a r v  .. 
Depth--3 inches i i ~ t e r   tern^, 11.8 C ,  

From t h i s  po in t  t o  t h e  br idye  r e ~ e ~ t e d  samples were taken, but  
none c o l l e c t e d  f o r  p r e s e r v ~ t i o n ,  hence t h e r e  i s  no ~ e r i e s  of o the r  
b o t t l e  numbe. .~ .  

Althouph a  comnlete  stud^ wai ts  measuring, a l l  pecinens i d e n t i f e d  
were Gm~rr!qrus l i rmaeus,  of va ry ins  ages and s i z e s .  The -- Bvale l l a  
t p ~ r  p rev ious lv  c o l l e c t e d  from the  Gorge s e m i n g l v  were not presiimt. 

Specimens were c o l l e c t e d  i n  a l l  p o i n t s  t r i e d  except one l o g  bea r ing  
dead Fontxnbl is .  The Chara beds were e s p e c i a l l v  good sources f o  
c o l l e c t i n g ,  b u t  even the semi-aquatic p l a n t s  submerged bv t h e  
unusua l lp  h i g h  water,  such a s  - Ranunculus spp., Carex, e t c ,  had 
some animals a t  t h e i r  roots .  

A l l  c o l l e c t i ~ n s  werf from r e l a t i v e l y  shallow water,  s i n c e  t h e  
deeper ~ o r t i n n s  were p o i n t s  a t  which t h e  c u r r e n t  was more s w i f t  
and t h e r  was no vege ta t ion  booted t h e r e  f o r t h e  a n i ~ a l s  t o  clnp 
t o  o r  f eed  from. 



C ,  lio chenica l  ana lyses  were made t h i s  vea r ,  

D. Habi ta t  p re fe rences  

1, Large form Hva le l l a  were found burrowed i n  mud, similar* 
t o  t h e  h a b i t s  of Garmarus, 

Th i s  i s  con t ra ry  t o  t h e  h a b i t s  of t h e  s b a l l e r  type; they 
cus tomar i ly  f requent  branched v e g e t a t i o n  such a s Chara, 
h p r i o ~ h v l l u m ,  Ceratophyllum, Hippurus, e tc . ,  c l ing ing  t 0 

t h e  upper p a r t s  of  the p lan t .  

2 , In  c o l l e c t i o n  August 12 around stump on e a s t  shore of Nigirer 
Creek j u s t  t o  l e f e  of I r o n  Bridge,  very few a d u l t  l a r g e  form 
H y a l e l l a  o r  Gammarus were found, but  the young I ipa le l la  were 
super-abundant. 

Water w a s  a p ~ r o x i m a t e l p  3-4 inches  deep, and t h e  water l e v e l  
was cons iderably  lower t h a n  t h a t  recorded from previous 
c o l l e c t i o n s ,  leataing many shallow, i s o l a t e d ,  r e l a t i v e l y  
open s e c t i o n s  of water between l o g s ,  stumps, e t c ,  

I n  c o l l e c t i ~ n  A u ~ . l s t  13 j u s t  some 20-30 f e ~ t  from t h e  
c o l l e b t i n g  s i t e  Aumst 12, a  l o c s l i t v  was chosen a l i t t l e  
f a r t h e r  o ~ ~ t f r o m  shore,  with R depth  of 4-6 inches.  Ve-e- 
t s t i o n  rnd covering w ~ s  more abundant, Eere a d u l t ?  were 
found more f r e c u e n t l v  a t  t h e  b a s e  of p l2n t s ,  with t h e  
-oune more abundsnt on t h e  v e u e t a t i o n  i t s g b f .  This  
de terminat ion  was made bo s c r e e n i - S I ~  a t  var ious  depths. 

Z .  E ~ r l l e r  c o l l e c t i o n ?  i n  Nigner C r ~ e k  dur ine  h igh  water 
snowec! Gammarus a t  su r face  of muck, i n  f a i r l y  open wt t e r  
around t h e  stumps and l o g s  nea r  t h e  shore, 

111. P o p ~ ~ l a t i o  n Census 

Mate r i a l  c o l l e c t e d  from 
Carp Creek--at I r o n  Bridne on Hogback Road 
h ig&er  Creek--at I r o n  Rridqe ( 2 )  
Bessep C r e ~ k - - a t  source i n  bancas te r  &ake 
Ocqueoc River--near higihwav b r idge  
Ocoueoc Lake--east shore 
Survev m a t e r i a l  from 12 p o i n t s  a long Carp C r e ~ k  ( s m 1 1  samples) 

A l l  me~surernents t o  be determined i n  k?n Arbor. 



IV, Brerding Habits 

Studv of l a r g e  form H v a l e l l a  6 o l l e c t e d  f r o m  Nigger Creek, Sune 30 

a t  which t ime a l l  couples were copulat ing 

A B C u k4 . G H I J A! 
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Other o b s e r v ~ t i o n s  were made, b u t  noth ing  f ' o ~ ~ n d  t o  r e b o r t  , 
Subseruent t o  J u l ~  $1 o b s e r v ~ t i o n s  were c o ~ t i n ~ l e d ,  but oviing t o  t h e  male 

m o r t , ~ l i t ~ ,  breeding had ceased runon.5 the  ~ d u l t ~ ,  and no s p e c i a l  
behavior  was noted a m o n c t h e  vowlg , e x c e p t  f o r  erowth and t h e  
d i s a s t r o u s  a f f e c t  of e x t r . m e  weather condi t ions  u n t i l  August 7, 

'n Auyust 7, one couple from t h e  f i r s t  brood coblected from couole C 
were found copvl-atinp. A t  n resen t  1 ; r i t i . n ~  t h e r e  are no ~ v i d e n c e s  t o  
r e p o r t  of g-2. ~ d i t v  of female o r  the production of young. 

1, Rela t ion  of copula t ion  t o  brood inc idence  
A.  "o brood was produced wi t bou t  previous c  ogul Q t i o n .  
B. I n  C,  t h e  female was apparent lv  f e r t i l i z e d  before  dea th  of 

ma1 e  . 
C. I n  E' ~ n ?  G, femrle  became gravBd a f t e r  death of male, b u t  

t h e  eggs  d i d  n o t  d e v e l o ~ ,  
D, Nuvbers i n  ~ a r e n t h e 3 e s  rewrnser t  vomg of previous brood 

( judced  bo r e l r t i v e  s i - e s ) ,  no t  removed from d i s h  
con ta in ing  p a ~ e n t s  up t o  t h a t  d - t e .  

E. Nunber of conu la t ions  observed i n  f l e l d  verv numerous i n  
e a r l y  c o l l e c t i o n s ;  a l ~ o i i t  nore  i n  ver iod  of f i u g ~ s t  4-13. 

2 ,  Number of Toung iq brood i n  r e l ~ t i c n  t o  s i z e  of female 
Number of vounp v a r i e 4  frojdm 11-37 -- no measure e n t ~  m de, b u t  

f e a a l e  A wna apparen t ly  sonenhat l a r g e r  than Ternale 5. 
btheTs d i d ~ l t  v x - 7  enouch t o  n o t i c e  with naked eve, 



3. I n t e r v a l s  betwecn broods 

A .  Data from A, D, and E show an i n t e r v a l  of only  4-5 days 
between 1 s t  and 2nd broods. 

B. D ~ t a  from A and D show an i n t e r g a l  of 4-5 days a l s o  between 
brood 2 and 3 ( t h o s e  c o l l e c t e d  i n  l abora to rv ,  n o t  those  
produced i n  n a t u r e )  

C. I n  D 4 t h  brood followed i n  9-10 d a m  a f t e r  3rd. 

D. f i n v i r o n m a n t ~ l  condi t ions  undoubtedlv a f f e c t  ner iod  of t ime 
between broods and made observat ions  ques t ionable .  

E. R a ~ i d  ternnepq.ture chanpes and perhaps i n c o r r f  c t  f eed ing  
c n ~ ~ s e d - d e ~ ~ t k :  of males and prevented f u r t h e r  observat ion.  

4. I n t e r v ~ l s  of t t lneb  etween formst inn of eggs i n  overv and 
g r ~ v i d i t v  of  f emsle. 

O~vinc t o  t h e  $i.?ented na tu re  of t h i s  form of n v a l e l l a ,  t h i s  
t m e  of o b s e r v ? t i  n  co111d r?ot t . ~  v c d ~  without damaye t o  t h e  
specigen,  and h e ~ c e  ws-- not recorded st t h i s  time. 

5. liumbe- of  noung prodcced ?e r  brood 
A. This  s tr  ? i n  produced l a r g e r  broods t b - n  thoce t v ~ i c a l l y  u - 

r epor ted  from t h e  ~ n s l l  e r  s t r a i n .  

B. A v e r a ~ e  nunber of I s ?  broods collected--19.5 

C .  A v e r ~ p e  number of 2nd brood collected--14.5 (from only 4 broods 
T'ne r e d ~ ~ c t i o n  i n  nxzmber i s  r o b ~ h l y  due t o  environimentsl  
e f f e c t s ,  a ?  i s  indicpted b ~ r  t he f a c t  t h s t  i n  D, 5 of t h e  
brood of 1 4  we-e focnd " s t i l l - b o r n " .  Perh-ps o t h e r  such 
i n c o ~ n l e t e l -  develoned o r  weak vounp weFe emit ted from 
m ~ r s v ~ i u m ,  bu t  not  found i n  c u l t u r e  6ishes.  

D. 'Ehir 7 and f o l ~ r t h  broods v,rcre s l i y h t l o  red-uced i n  number 
from second broods. 

V, O b g e r v ~ t i n n s  of f ee? lng ,  p r e d ~ t o r s ,  e t c .  

1. Feeding 
A ,  Used o rgan ic  ooze with z l cae  o r  moss i n  cv.ltu.re d i shes  w i t h  

f a i r  success  
B, S u g ~ e s t i o n  (from 2.  DeGiuzti) t o  use  willow r o o t s  on Hvale l la  
C, Small n u ~ b e r  of Gmnarns maintained i n  f ' l a t  e n m e l  pan with 

Chara, d e s p i t e  r a d i c a l  chenaes  i n  t enpera tu re .  (from 11.2 
2 t  s o u r c e  i n  Csrp Creck--aver. temp. i n  d i s h  about 21 C.) 

2. Predators  
Caddis l a r v a  seen feeding  on dead Hvalella--mizht be scavenger 

o r  p reda to r .  


