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I n t r o d u c t i o n  

The d r i f t  o f  stream i n s e c t s  and o t h e r  i n v e r t e b r a t e s  r e f e r s  

t o  t h e i r  downstream t r a n s p o r t  i n  s t r e a m  c u r r e n t s  (Wate r s ,  1 9 7 2 ) .  

There  i s  t h o u g h t  t o  b e  t h r e e  d i f f e r e n t  c a u s e s  of  d r i f t .  " C a t a s t r o p h i c "  

d r i f t  (Plinckley 1964) , r e s u l t s  from t h e  p h y s i c a l  d i s t u r b a n c e  of  

t h e  bo t tom f u n a ,  u s u a l l y  by f l o o d  and consequent  bot tom s c o u r i n g ,  

b u t  a l s o  by f a c t o r s  such  a s  d r o u g h t ,  h igh  t e m p e r a t u r e  ( W o j t a l i k  

and W a t e r s ,  1970)  , anchor  ice ( 0 '  Donne11 and C h u r c h i l l ,  1954) , 
p o l l u t i o n  and i n s e c t i c i d e s  ( C o u t a n t .  1 9 6 4 ) .  "Behav io ra l "  d r i f t  i s  

t h e  d r i f t  o c c u r r i n g  a t  n i g h t ,  o r  o t h e r  c o n s i s t e n t  p e r i o d  o f  t h e  

d a y ,  r e s u l t i n g  from t h e  b e h a v i o r a l -  p a t t e r n  c h a r a c t e r i s t i c s  o f  

c e r t a i n  s p e c i e s  (Wate r s .  1 9 7 2 ) .  The con t inuous  stream o f  r e p r e -  

s e n t a t i v e s  o f  a l l  s p e c i e s ,  i n  low numbers and o c c u r r i n g  a t  a l l  

t i m e s ,  i s  termed " c o n s t a n t "  d r i f t  (Waters 19 65) . 
T h i s  p a p e r  w i l l  d e a l  ma in ly  w i t h  t h e  d r i f t  of  t h e  c a d d i s f l y  l a r v a e  

H. a e r a t a ,  b u t  w i l l  a l s o  show t h e  t o t a l  number of  i n v e r t e b r a t e s  - 
found d r i f t i n g  i n  a  24 hour  p e r i o d .  

The E a s t  Branch o f  t h e  Maple River ,  l o c a t e d  i n  Cheboygan 

and Emmet C o u n t i e s  i n  Nor the rn  Plichigan ( t h e  lower p e n i n s u l a )  , was 

used a s  t h e  t e s t  s t r eam.  The r i v e r  s t a r t s  a t  t h e  w e s t  s i d e  of  

Douglas Lake and f lows  p redominan t ly  south-southwest  where i t  

j o i n s  w i t h  t h e  w e s t  branch a b o u t  f i v e  m i l e s  dovmstream. 

M a t e r i a l s  and Methods 

The s t u d y  a r e a  c o n s i s t e d  o f  t h r e e  s t a t i o n s .  S t a t i o n  No. 1 

w a s  l o c a t e d  a b o u t  30  m e t e r s  ups t ream from t h e  Douglas Lake road  

c r o s s i n g .  The s i t e  i s  abou t  1 . 2 5  m i l e s  from Douglas Lake and t h e  

r i v e r  w i d t h  a t  t h e  s i t e  i s  abou t  5 me te r s .  The d r i f t  n e t  was 



placed i n  t h e  middle  of a  r i f f l e  which was c h a r a c t e r i z e d  by smal l  

s t o n e s ,  1 0 - 2 0  mm. i n  diameter  and a  f a i r l y  dense pa tch  of pota-  

mageton. Water dep th  was about  18 cm. 

S t a t i o n  No. 2 was l o c a t e d  about 30 meters  upstream from t h e  

Robinson Road c r o s s i n g .  Width of  t h e  r i v e r  i s  about 7  m. he re  and 

depth  on t h e  r i f f l e  used was aga in  about 18 cm. The s t o n e s  on t h e  

r i f f l e  were somewhat l a r g e r ,  around 2 0  t o  4 0  m. S t a t i o n  No. 2 

i s  about 1 . 5  m i l e s  downstream from S t a t i o n  No. 1. 

S t a t i o n  No. 3 was l o c a t e d  about 40  meters  downstream of t h e  

dam. Above t h e  dam i s  where t h e  e a s t  and west  branch of t h e  Maple 

j o i n  t o  form a  smal l  l ake .  Below t h e  dam a r e  f a i r l y  l a r g e  rocks 

w i th  d i ame te r s  of 1 0 0  t o  2 0 0  p.m. and l a r g e r .  The r i f f l e  used w a s  

l o c a t e d  j u s t  a f t e r  t h e  r i v e r  makes i t s  f i r s t  b i g  t u r n  t o  t h e  l e f t .  

The r i f f l e  was a g a i n  made of s t o n e s  2 0  t o  4 0  mm. i n  diameter .  

The t h r e e  s i t e s  were chosen because of t h e i r  s i m i l a r i t y  and 

because they  were e a s i l y  a c c e s s i b l e .  

The samples were c o l l e c t e d  i n  d r i f t  n e t s ,  1 f e e t  square  a t  

t h e  opening and about  3  f e e t  long.  The m a t e r i a l  of t h e  n e t s  was 

Ni tex  wi th  a  mesh s i z e  of 4 7 1  microns,  39  meshes t o  t h e  inch.  The 

n e t s  were p laced  i n  t h e  wate r  such t h a t  t hey  were j u s t  above t h e  

wa te r  l i n e  and d i d  n o t  impede t h e  cu r r en t .  The n e t s  were l a r g e  

enough and t h e  s t r eam shal low enough t o  a l low sampling through t h e  

e n t i r e  wate r  column. 

Temperature was recorded a t  each 4 hour time i n t e r v a l  wi th  a  

f i e l d  thermometer. The thermometer was k e p t  i n  t h e  wate r  f o r  a  

minimum of f i v e  minutes  be fo re  reading.  Flow of t h e  wate r  was a l s o  

measured a t  each 4 hour i n t e r v a l  wi th  a  Gurley Current  meter equipped 

w i t h  a  6 v o l t  b a t t e r y  and a  s e t  of headphones. 



D r i f t  n e t s  were picked up and immediately rep laced  a t  4 hour 

i n t e r v a l s .  Contents  of t h e  f i l l e d  d r i f t  n e t s  were emptied i n t o  a  

l a r g e  wh i t e  enamel pan. Organisms t h a t  were v i s i b l e  w i t h  t h e  naked 

eye were then  p laced  i n t o  b o t t l e s  con ta in ing  7 0 %  e thy l - a l coho l .  

The organisms were then  counted and i d e n t i f i e d  t h e  fo l lowing  day 

i n  t h e  l a b o r a t o r y .  

R e s u l t s  - -- 

Data i s  conta ined  i n  Table  No. 1 and i l l u s t r a t e d  on Graphs 

1 - 4 .  Most of t h e  organisms c o l l e c t e d  were Simul i idae  ( b l a c k f l y )  

l a r v a e  and Cu l i c idae  (mosquito) pupae and l a r v a e .  Other  organisms 

c o l l e c t e d  were t h e  mayfly B a e t i s  and the  one t h a t  showed a  d e f i n i t e  

p a t t e r n  a t  a l l  t h e  s t a t i o n s ,  t h e  c a d d i s f l y  l a r v a , L  a e r a t a .  H .  

a e r a t a  was most abundant j u s t  b e f o r e  dawn. A t  S t a t i o n  No. 1, f o r  

example, 1 0  o u t  of t h e  1 4  organisms c o l l e c t e d  between 2:00 a.m. and 

6 : 0 0  a.m. were H .  a e r a t a .  

S t a t i o n  No. 1 

TABLE 1 - RESULTS 
my as-a6,14@ 
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S t a t i o n  No. 3  - 
Cur ren t  

Time - (m/sec) 

8  a.m. . 51  
1 2  noon .50 

4 p.m. .48 
8  p.m. .39 

1 2  mid. .35 
4 a.m. .30 

T o t a l  
Time 

# of H. 
a e r a t a  

To ta l  # of  
organisms - 

T o t a l  # of 
organisms - 

Discussion - 
There a r e  no r e a l  d e f i n i t e  conclusions  t h a t  can come o u t  of 

t h e s e  r e s u l t s  e x c e p t  f o r  t h e  f a c t  t h a t  more d r i f t  occurs  a t  n i g h t .  

This  f a c t  has a l r e a d y  been widely  repor ted  (Bishop 1969, Waters 

1972, e t c . ) .  However, t h e r e  a r e  some i n t e r e s t i n g  p o s s i b i l i t i e s  a s  

t o  what might be  happening a t  t h e  var ious  s t a t i o n s  on t h e  Maple 

River .  

S t a t i o n  No. 1 i s  ve ry  c l o s e  t o  Douglas Lake. The wate r  pour- 

i n g  o u t  of t h e  l a k e  and i n t o  t h e  Maple i s  r e l a t i v e l y  warm and uni-  

form i n  tempera ture  du r ing  t h e  summer months. This i s  caused by 

t h e  shal lowness  o f  t h i s  a r ea  of  t h e  lake.  Bottom samples taken 

nea r  t h e  ou t f low showed very l i t t l e  b e n t h i c  organisms. The Maple 

f lows very  s lowly  i n  t h e  a r e a  j u s t  downstream from t h e  l a k e ,  b u t  

g r a d u a l l y  p i cks  up speed a s  it g e t s  f u r t h e r  downstream. 



S t a t i o n  No. 1 was a l s o  t h e  only  p l a c e  where an i n c r e a s e  i n  

flow was seen du r ing  t h e  middle of t h e  day, which then  tapered  o f f .  < 

This  can p o s s i b l y  be  expla ined  by t h e  w e l l  r epo r t ed  s e i c h e s  of 

Douglas Lake (Gannon 1 9 7 0 )  . 
S t a t i o n  No. 2 was unique i n  t h a t  it showed an i n c r e a s e  i n  

i n v e r t e b r a t e  d r i f t  d u r i n g  t h e  day i n s t e a d  of a t  n i g h t .  These r e -  

s u l t s  can p o s s i b l y  be expla ined  by t h e  randomness o f  t h e  s i t e  where 

t h e  n e t  was p laced .  Also,  t h e  d i f f e r e n c e  i n  numbers of t h e  peak 

du r ing  t h e  day and t h e  peak a t  n i g h t  was n o t  very  l a r g e  ( 1 6  and 1 0  

r e s p e c t i v e l y ) .  5. a e r a t a  p o s s i b l y  showed t h e  expected p a t t e r n  h e r e ,  

a l though  t h e  number o f  specimens c o l l e c t e d  was n o t  s i g n i f i c a n t .  

S t a t i o n  No. 3 was where t h e  most s i g n i f i c a n t  r e s u l t s  were 

ob ta ined .  I t  i s  e s s e n t i a l l y  a  completely d i f f e r e n t  r i v e r  t h e r e  

t han  t h e  o t h e r  two s i t e s .  This i s  because above t h e  dam t h e r e  i s  

a  sma l l  l ake .  Any organism d r i f t i n g  down t h e  e a s t  o r  west  branch 

of t h e  Maple i s  l i a b l e  t o  g e t  t rapped i n  t h e  l ake .  And by t h e  

t ime it  d i d  f low o u t  of  t h e  l a k e ,  it would probably be  dead. 

The a r e a  j u s t  below t h e  dam i s  ve ry  produc t ive .  There a r e  

many d i f f e r e n t  t y p e s  o f  h a b i t a t  t h e r e  and t h u s  many d i f f e r e n t  t ypes  

of organisms.  The w a t e r  temperature  t h e r e  i s  coo le r  t han  t h e  o t h e r  

two s t a t i o n s  and t h i s  a l s o  makes it favorab le  f o r  more i n v e r t e -  

b r a t e  l i f e .  

The number of  organisms d r i f t i n g  i n  t h i s  a r e a  was inc reased  

by a  power of t e n  ove r  t h e  o t h e r  two s t a t i o n s .  D r i f t i n g  by H .  

a e r a t a  a l s o  showed a  d e f i n i t e  p a t t e r n  a t  t h e  dam s i t e .  

Only one o t h e r  reason f o r  d r i f t  could poss ib ly  be a sce r -  

t a i n e d  from my r e s u l t s .  A t  a l l  t h r e e  s t a t i o n s ,  when t h e  c u r r e n t  



reached i t s  minimum, d r i f t  was a t  i t s  maximum. The stream i n v e r t e -  

b r a t e s  could be  w a i t i n g  f o r  t h e  c u r r e n t  t o  g e t  below a  c r i t i c a l  

p o i n t  b e f o r e  t h e y  a t t empt  t o  d r i f t .  Th is  would a s s u r e  them of be ing  

a b l e  t o  s t o p  d r i f t i n g  when they  found a  f avo rab le  h a b i t a t .  I f  t h e  

r i v e r  were f lowing  t o o  f a s t ,  e i t h e r  dur ing  t h e  day o r  a t  n i g h t ,  

they  might n o t  even a t tempt  t o  d r i f t .  More d a t a  needs t o  be co l -  

l e c t e d ,  though,  b e f o r e  a  f i r m  conclusion can be made on c u r r e n t  

speed b e i n g l t h e  cause  f o r  d r i f t .  

Conclusion - 
Stream d r i f t  d e f i n i t e l y  occurs  i n  t h e  Maple River ,  wi th  more 

i n v e r t e b r a t e  d r i f t  a t  n i g h t  t han  dur ing  t h e  day. The c a d d i s f l y  

l a r v a e  H. a e r a t a  i s  a  good example of t h i s .  - -- 
The Maple River  would be a good r i v e r  f o r  f u r t h e r  s tudy of  

d r i f t ,  p rov id ing  it i s  s t u d i e d  downstream o f  t h e  dam. The r i v e r  i s  

much more s u i t e d  f o r  l a r g e r  numbers and g r e a t e r  d i v e r s i t y  of i n v e r t e -  

b r a t e  l i f e . d o w n s f r a a r n  f r o m  the dam, 
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