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A study cf t h e  s u c c a s ~ i c n a , l  c o m m i ~ n i + i ~ s  of the Inciian aiver ' 1  
garah was undarteken in an effort  t o  determine the distribution 

of birds i n  r e l s t l o n  t o  d i f f e r e n t  types  of h a b i t a t .  Meiabers of 

the U n i v e r s i t y  of I ch igan  Bio log ica l  s t a t i o n '  c l a s s  i n  advenced 

o rn i tho logy  and o t b e r  i n t e r e s t e d  persons p a r t i c i p a t e d  i n  the study 

making a t o t a l  of e ighteen  i n  the  p a r t y .  '1% s tudy was made on 

June 28th, 1947 between t h e  hours of 7;00 and 11:30 A.M. 'Acknowl- * 1 - 
edgemsnt i s  due 2r. Olin Sewell Pe t t ing111  Jr .  for a s s i s t a n c e  in 

i d e n t i f i c a t i o n  and i n t e r p r e t a t i o n  of t h e  phenomeu& observed. 

"e indian Ziver  of t i l ~  iower penninsula  of Lidhiean i s  a slow- 

moving stream of approximately f o u r  mi les  i n  l eng th .  It has i t s  

source  i n  Burt  Lake and empties i n t o  Mullet  Lake and much of i t s  

l e n g t h  i s  c h a r a c t e r i z e d  by s lugg i sh  water  wIhich g i v e s  r i s e  t o  l a r g e  

a r e a s  of dense aqua t i c  vegeta t ion .  This  s tudy was m ~ i h ?  a t  a po in t  

apr roximatc ly  one mile from the  o u t l e t  a t  Mullet  Lake i n  s e c t i o n s  

seven and e i g h t  of township 3 5 N  and range 2W. The s r a a  bordering 

t h e  stream was o r i g i n a l l y  a  climax con i fe rous  f o r e s t .  It has  long 

s i n c e  been cu&-over l eav ing  a second growth of spruce and cedar.  

Hoserer ,  t h e  marsh h e b i t a t  h a s  n o t  been subjec ted  t o  drainage. 

The weather condi t ions  p r e v a i l i n g  a t  t h e  time of study were 

i d e a l  w'ith t h e  exception of a sudden ~ n d  b r i e f  thunderstorm occurr ing  

i n  mid-morning. The temperature was unusual ly  hi&, t h e  sky c l e a r ,  
/ 

and only a  very l i g h t  wind w a s  i n  evidence dur ing  most of the study. 

P r e c i p i t a t i o n  during the  per iod  of the  storm was l i g h t  and p e r s i s t e d  

f o r  l e s g  than  t h i r t y  minutes. 



The Open-water Community 

I n  the  a r e a  s tud ied ,  t h i s  community i s  l a r g e l y  i n  t h e  form of 

marrow channels  l i n k i n g  t h e  i s l a n d s  of aqua t i c  vege ta t ion ,  The 

area8  of open water  occupy roughly one-fourth ~f the t o t a l  a r e a  of 

t h e  r i v e r  bed and extend t o  e depth  of e i g h t  t o  twelve f e e t ,  Shb- 

merged aqua t i c  plandla a r c  numerous making i t  product ive  of a r i c h  

and va r i ed  f euna of i n v e r t e b r a t e s .  

Although l i m i t e d  t ime would permit only a f e w  observat ionq 
- - 

on tha feed ing  h a b i t s  of t h e  marsh b i r d s ,  many s p e c i e s  were noted  Y 

f l y i n g  oPer t h e  open water  o r  swimming on i t s  sur face ,  Such b i r d s  

a s  t h e  t r e e  swallow, b lack  and c m o n  t e r n s  and the b lack  duck 

obviously u s e  t h e  ppen channels  ex tens ive ly  a s  f e e d i n g  areas .  

Many spec ies  of aqua t i c  i n v e r t e b r a t e s  t h r i v e  i n  this environment 

and provide ample food f o r  t h e  avian  fauna. Many i n s e c t s  hover above 

t h e  water s u r f a c e  and f a l l  easy  prey t o  the  t r e e  swallows and o t h e r  

insec t ivorous  b i rds .  Although devoid of nes t ing  o r  p r o t e c t i v e  cover, 

t h e  na-row open water channels  of the Indian  River  Marsh f u n c t i o n  

a s  food-producing a r e a s  which a r e  used to  some e x t e n t  by a l l  6f the 

marsh dwell ing birds. 

The F l o a t i n g  P l a n t  Community 

This normally ex tens ive  community i s  n o t  welZyd&$&ned in  t h e  

Indan R ive r  ?.?arsh. The f e w  pond l i l i e s  t h a t  were observed were 

only i n c i d e n t a l  t o  o t h e r  communities m d  were n o t  numerous enough 

t o  c o n s t i t u t e  a well-defined h a b i t a t .  



The Bulrush Community 

The b u l r u s h  ( ~ c f r p u a )  and c ~ t t s i l  (Typha) communities occurred , 

over l a r g e  a r e a s  of the  marsh. Usual ly  a  spec ies  of s e d g e ( ~ a r e x )  

wes found i n  a s soc ia t ion  mith t h e  c a t t a i l s .  This qualz ty  of emer- 

gent  v e g e t a t i o n  gave ample cover  f o r  n e s t i n g  and supported B r i c h  

i n v e r t e b r a t e  fauna which se rves  a s  a  v i r t u a l l y  un l imi ted  food 

supply. Due t o  t h e  bharec te r  of t h e  stream bottom and wide a reas  

of r e t h e r  shallow water, t h e  two communities were n o t  sharply 
4 

d e l i n e a t e d  a s  t o  success ional  rank. Communities of c a t - t a i l  and 

of b u l r u s h  were in te r spe r sed  more o r  l e s s  a t  random and the  mixing 

of t h e  two t o  form an ecotone was of common occurrence,  e s p e c i a l l y  

n e a r  t h e  e a s t  shore.- 

The b l a c k  t e r n  was the  only specTes found n e a t h p  i n  t h i s  

community. However, many a d u l t  redwinps gave i n d i c a t i o n  t h a t  they 

were n e s t i n g  he re  and undoubtedly the coo t  nnd p ied-b i l l ed  grebe 

use  t h e  cover of bulrushes t o  h i d e  t h e i r  n e s t s .  None of, t h e  sbove 

mentioned s p e c i e s  were l i m i t e d  t b c t h i s  community showing a capec i ty  

f o r  adapt ing  n e s t i n g  and feed ing  h a b i t s  t o  e i t h e r  t h e  c s t t a i l  o r  t h e  

bu l rush  envbronment. The primcry requirement f o r  these  b i r d s  i s  

e v i d e n t l y  f o r  emergent v e ~ e t a  t i o n  of r e l e  t i v e l y  g r e a t  hei$ht  t o  

serve  a s  p r o t e c t i v e  cover f o r  the  n e s t .  

Foth of t h e  b lack  t e r n  n e s t s  found i n  t h e  bu l rush  community 

T.vere nea r  t h e  open -.vster marsin,  con t r ined  t h r e e  eegs each and were 

f l o a t i n g  on water  two f e e t  i n  depth.  This phenomena of b i r d s  pre- 

f e r r i n g  t o  n e 3 t  near the  edge of a vege ta t iona l  type :was i l l u s t r ~ t e d  

many times i n  the  study. 



The C a t t a i l  Community 

The dominant b i r d  of t h e  c a t t a i l  community i s  the  b lack  

t e rn .  These b i r d s  p l a c e  t h e i r  n e s t s  n e a r  t h e  e d ~ e  of t h e  vege te t ion  

i n  such c l o s e  proximi ty  t h a t  o t h e r  s p e c i e s  a r e  fo rced  e i t h e r  i n t o  

t h e  i n t e r i o r  o r  t o  such p o r t i o n s  of t h e  margin n o t  u t i l i z e d  by the  

t e r n s .  These b i r d s  a r d e n t l y  defend t h e i r  n e s t  and t e r r i b o r y  by 

d iv ing  a t  i n t r u d e r s  and s t r i k i n g  them wi th  claw o r  b i l l .  - T h e  
-2. : 

f i n d i n g  of an i n j u r e d  young grebe very near t h e  n e s t  of a b lack  t e r n  

i n d i c a t e s  t h a t  t h i s  defense  Is d l r e c t d d  ahaddst  o t h e r  b i r d s  as wel l  

a s  aga ins t  man. 

The n e s t  of t h e  b lack  t e r n  i s  a  f l o a t i n g  s t r u c t u r e  cmnosed of 

i n t e r w h e n  c a t t a i l - f l a g s  of t h e  previous y e a r  r e i n f o r c e d  w i t h  dead 

end decaying v e g e t a t i o n a l  d e b r i s  of many types .  The average depth 

of ~ a t e r  where t h e  n e s t s  were placed w a s  two f e e t .  One n e s t  found 

i n  the  c a t t a i l  community had been b u i l t  upon a f l o a t i n g  board meas- 

u r ing  t1,vo by e i g h t  inches by a p ~ r o x i m a % e l y  seven f e e t  i n  length .  

Nests  con ta in ing  both egEs and youna were found on t h i s  da te .  

Anobher c h a r a c t e r i s t i c  S i r d  of t h e  c a t t a i l  co nmunity i s  the  

long-b i l l ed  marsh wren. One n e s t  with young wss found t o  be composed 

of c a t t ~ i l  f l a g s  and l i n e d  wi th  c a t t a l l  down. A second n e s t  was 

loca ted  i n  a  c a t t a i l - s e d g e  ecotone where use  had been ms6e of the 

smaller  sedee l e a v e s  i n  the  n e s t  cons t ruc t ion .  An i n t e r e s t i n g  char-  

s c t e r i s t i c  of t h i s  S i r d  i s  t h e  m a l e t s  h a b i t  of b u i l d i n g  a  s e r i e s  

of d7:rmy nep t s  i n  the  v i c i n i t y  of the  n e s t  beina used. These mRy 

be v i r t u a l l p  complete except  f o r  t h e  l i n i n g  of down. "Jhile t h i s ,  i n  

a l l  p r o b ~ b i l i t y ,  i s  merely an express ion  of sexual  d r i v e  e t  t h e  tirce 

of matirig, i t  may se rve  t o  decoy would-be c r e d a t b r s  fcom the  e p p s .  

end young. 



The s i n g l e  grebe n e s t  examined dur inp  t h e  s tudy was loca ted  
? 

i n  a c a t t a i l  community wi th in  twenty f e e t  of a b lack  t e r n i s  n e s t .  

The n e s t  was f l o a t i n g  i n  twenty-five inches  of water. Dead c a t t a i l s  

had been interwoven t o  form a s t r u c t u r e  messuring e ighteen  inches  

i n  diameter .  unly a very s l i ~ h t  dec ress ion  was noted. Nests  of 

t h e  ~ i e d - b i l l e d  grebe a r e  comorily found i n  b o t h  bul rush  and c a t -  

t a i l  communities and i n  t h i s  r e s p e c t ,  i t s  requirements a r e  s i m i l a r  

t o  those  of' the black t e r n .  N o  a d u l t  b i r d s  re-e  seen although they 

I could  occas iona l ly  be heard  c a l l i n g  fnom t h e  depths of t h e  marsh. 

The Sedge Community \ 

This  comrmrnity was represented  i n  t h e  s tudy a rea  by a compRr- 

a t i v e l y  narrow s t r i p  of Carex occupying t h e  swampy ground between 

the  c a t t a i l s  and those shrubs which hake progressed f u r t h e r e s t  i n t o  

t h e  wet shore area .  S ince  t h e  sedge i s  of small  s i z e  ~ n d  can o f f e r  

l i t t l e  i n  t h e  way of n e s t i n g  s u ~ p o r t  o r  over ,  i t  i s  no t  s u r p r i s i n g  

t h a t  no n e s t s  were l o c a t e d  i n  the  sedge community proper. This  

a r e a ,  however, i s  important  i n  t h e t  i t  produces f 0 ~ d d s u c h . a ~  amgh- 

i b i a n s  and r e p t i l e s  which a r e  n o t  so abundant elsewhere. 

The Shrub Community and Coniferous F o r e s t  Climax 

A d i s t i n c t  community of shrubs n lone  was n o t  evident  i n  the  

a rea  s tudied .  These p l a n t s  were of g r e a t  importance, however, 

because of t h e i r  presence a t  t h e  f o r e g t  edge t o  form a well-developed 

unders tory  and a l s o  because of the17 encroacl-ment i n t o  the  sedge 

community t o  form m ecotone of cons ide rab le  importznce. 



The coniferous f o r e s t  climax i s  represented  i n  t h i s  area by 

a  dense growth of cnt-over spruce and cedar.  Time d i d  n o t  permit 

a  study of t h e  ecology of this community and only a l i s t  of t h e  more 

common b i r d s  i s  given.  

Black and whi te  warbler  abundant 
Reds ta r t  c  ommon 
Rose-breasted Grosbeak heard  
Crested F l g c a t c h e r  heard 
Winter Wren he a r d  

THlj: ECOTONES 
. . 

With a  few very important  except ions,  t h e  comm~mities of t h e  

Indian River Marsh a r e  well-defined. The channels  of open-water have 

c lea r -cu t  margins and, a s  a  r u l e ,  t h e  communities of bu l rushes  and 

c a t t a i l s  were separa ted  bp open water a reas .  However, e s p e c i e s  of 

sedge was o f t e n  found growing abundantly among the  c a t t e i l s  and 1- 

one of the  most product ive  a reas  s tud ied  a7as the  ecotone formed by 

shm~bs  advancinq i n t o  t h e  s o f t  boggy ground of t h e  sedtre community. 

The Cat ta i l -bu l rush  Ecotone 

Only one l a r n e  a r e a  of mixed Typha and Sc i rpus  rras inc luded i n  

the  ares  s tud ied .  This  ecotone contained t h e  only n e s t  of t h e  

Americen B i t t e r n  l o c a t e d  during t h e  course of the study. The a d u l t  

b i r d  was incuba t ing  f o u r  clay-colored egps,  one o r  which had been 

~ i p p e d .  The n e s t  had been b u i l t  of bul rush  stems and was placed 

j u s t  above water  l e v e l .  

Kith the except ion  of one l e a s t  b i t t e r n  seen f l y i n g  from 

t h i s  a s soc ia t ion ,  no o t h e r  b i r d s  were seen us ing  t h e  area .  I n  n o s t  

r e spec t s ,  t he  phys ica l  and b i o l o g i c a l  c h a r a c t e r i s t i c s  a r e  s i m i l e r  

t o  those of t h e  bulrmsh o r  the  c a t t a i l  community. 



f 

The Sedge-cattail Ecotone 

A mixed growth of Scirpus and W ~ h a  was noted on the shoreward 

side of one of the dattail communities. The presence of sedqe did 

not materially change the major characteristics of the environment 

except that it provided a lighter more flexible leaf for use in 

nest construction. The long-billed marsh wren nesting in this ec- 

otonewas found to be using sedge exclusively for nesting material '4 
1 

with the exception of a lining of cattoil d o m .  By using a layef 

of live green sedge leaves for an exterior, a camouflaging effect 

was obtained which made the nest blend perfectly with the 'environ- 

ment. 

The red-winged blackbird'seemed to prefer this ecotone to pure 

stands of cattsils and it is logical to assurne that v~riety of nest- 

inp materials was the determining factor. All of the redwlng nests 

examined were constructed of ssdge leaves and suspenddd from cattail 

flags twelve to fourteen inched above the water level. Nests of 

this species were found only forty feet apart and many adults were 

seen congregating in smell areas. It seems likely that active 

fntraspecidic com~etition for food may limit the population of birds 

in any area of good nestin? cover. 

The Sedge-shrub Ecotone 

Nests of the northern yellow-throat, the swamp sparrow 8nd the 

robin were found in this type of environment. Probably the north- 

ern yellow-throat is the most characteristic bird of this ecotone 

exhibiting as it does a decided preference for wster or marshy ereas 

and yet requiring the concealment of a small shrub fo? the placement 

of its nest. Both yellow-throat nests examined were supported by 



t he  twigs of Mvrica g a l a ,  a  small  shrub, and concealed by t h e  growth 

of sedge. They were placed t e n  t o  t-elve inches above t h e  water 

l e v e l  and sedge l e a v e s  were used f o r  t h e  bulk  of t h e  n e s t  with a 

l i n i n g  ef  smal l  g r a s s - l i k e  l eaves .  ' 

A n e s t  thought t o  have been b u i l t  by a swamp sparrow, was found 

i n  a shrub of t h e  same s p e c i e s  (Myrica g a l a )  t h i r t e e n  inches above 

,water end b u i l t  of sedge leaves .  Although t h i s  b i r d  was heard sing- 

ing,  none were seen. The rob ins  n e s t  vas  found h i g h  i n  a  small  

t r e e  t o  t h e  shoreward edge of the sedge growth and i s  not '  considered 

t y p i c a l  of t h e  ecotone. 

BIOLOGICAL R?3LATIONSRTPS . 

With r e f e r e n c e  t o  a  given populat ion of b i r d s ,  t h e  environment 

must y i e l d  s u i t a b l e  p r o t e c t i v e  and n e s t i n g  cover ,  adaquate food, 

n e s t i n g  = a t e r i a l ,  end o t h e r  s p e c i s l  f a c t o r s  peculaar  t o  each species .  

I n  add i t ion ,  most s p e c i e s  a r e  so h igh ly  adapted a s  t o  r equ i re  spe- 

d f i c  kinds of food and n e s t i n g  cover and m a t e r i a l s .  For these  

reasons,  we f i n d  spec ies  l i m i t e d  t o  c e r t a i n  b e p e t a t i o n a l  a r e a s  o r  

sometimes r e q u i r i n g  t h e  c l o s e  proximity of s e v e r a l  d i f f e r e n t  comm- 

u n i t i e s ,  each f u l f i l l i n g  p a r t  of the  p e c u l i a r  requirements  of t h a t  

b i r d .  Those f a c t o r s  which i n  any h a b i t a t  a r e  c r l t l c a l  f o r  a s ~ e c i e s  

a re  h o t m  a s  l i m i t i n g  f a c t o r s  f o r  t h a t  spec ies .  

I n  the  c a s e  of t h e  I n M a n  River Marsh, the  abundance of i n s e c t s  

and o the r  i n v e r t e b r a t e s  makes it  u n l i k e l y  t h a t  s c a r c i t y  of food 

plays an important  p a r t  e i t h e r  i n  l i m i t i n g  popu la t ions  o r  regul-  

a t i n g  t h e i r  d i s t r i b u t i o n .  I n  t h e  case  of the  b lack  *ern  and the  



red-winged b lackb i rd  where h i g h  concent ra t ion3 of n e s t i n g  b i r d s  occur,  

t h e r e  may be some a c t i v e  i n t r a s p e c i f i c  competition f o r  food. 

S p e c i a l  requirements f o r  n e s t i n g  m a t e r i a l s  seems t o  p lay  
I 

an important r o l e  in  determining t h e  l o c a l i t y  where s e v e r a l  spec ies  
I 

a r e  found. The r e d - w i n ~ e d  b l a c k b i r d ,  long-bi l led  marsh.wren, north-  

e r n  ye l low-throa t  and-3wamp spa r rowal l  u t i l i z e  sedge i n  n e s t  con- 

s t r u c t i o n  and were no t  fbund in areas where t h i s  plant was absent.  

The b lack  t e r n ,  grebe, and American b i t t e r n  r equ i re  t h e  longer  course r  

l e a v e s  of c a t t a i l  o r  bu l rush  and consequently were n o t  found i n  t h e  

sedge community proper,  Due t o  t h e  extensive a reas  of each of t h e  ' 

mador communities and ecotones,  competi t ion f o r  nest in^ s i t e s  and 

m a t e r i a l s  must occur only i n  excep t iona l  cases .  

Inadequate time d i d  n o t  permit  the study of predat ion ,  i n t b r -  

s p e c i f i c  competit ion or  the distribu%mbn of s p e c i a l  types  of f o o d ,  

a l l  OJ which would be d e s i r a b l e  f o r  a complete eco log ida l  study of 

t h i s  marsh. 

D I S C U S S T O N  , 

I - 
The b i r d s  of' the  Ind ian  River  Marsh i n  Michigan's lower pen- 

n i n s u l a  e x h i b i t  a  graded d i s t r i b u t i o n  wi th  reference  t o  t h e  m ~ j o r  

p l a n t  communities. The b lack  t e r n  and p ied-b i l l ed  grebe  u t i l i z e  

the rank 8-owths of c a t t a i l ' a n d  bul rush  l.~here as  t h e  redwine end 

l ong-b i l l ed  marsh wren s r e  conf lned  t o  the s e d c e - c a t t a i l  ecotones.  

The n e s t s  of the American and l e a s t  b i t t e r n  a r e  most commonly 

found where both c a t t a i l  and bulr1;sh form a mixed growth. I n  a r e a s  

where smell  shrubs have i n v ~ d e d  the sedge community, a spec ia l i zed  

h a b i t a t  has  been f o m e d  c 2 s r a c t e r i z e d  b@ t h e  nor thern  yel low-throat  

and the  ~-,~srnp sparroff.  



The phys i  c a l  and b i o l o q i c a l  f a c t o r s  ?a7hich determine the  d i s t -  

r i b u t i o n  of a  ~ i v e n  spec ies  wi th in  the  a r e a  s tudied  s r e  many and t h e i r  

i n t e r r e l a t i o n s h i p s  complex. However, requirements f o r  s p e c i a l  types 

of n e s t i n g  m a t e r i a l  and n e s t i n g  cover  seem t o  be of f i r s t  import- 

ance w i t h  food requirements secondary due t o  the h i g h  p r o d u c t i v i t y  

of t h e  marsh. Time d i d  n o t  permit the  a n a l y s i s  of such import.mnt 

f a c t o r s  a s  predat ion,  i n t e r s p e c i f i c  competi t ion,  and -food d i s t r i b -  

u t i o n  w i t h i n  the a rea .  

summ 

A study of t h e  d i s t r i b d t i o n  of b i r d s  i n  success iona l  commun- 

i t i e s  was made on the  Ind ian  River  Marsh i n  Cheboygan County, 

Michisan. The succass ional  . rank of t h e  communities aas found 

t o  be: ( a )  open-water ( b )  bul rush  ( c )  c a t t a i l  ( d )  sedge (f )small  

shrub and (g) the coni ferous  f o r e s t . c l i m s 2 .  

A survey of n e s t s  was made and t h e  d i s t r i b u t i o n  of a d u l t s  noted. 

It .vas found t h a t  a l l  spec ies  a r e  l i m i t e d  i n  t h e i r  d i s t r i b u t i o n  t o  . 
one o r  more of t h e  sbove communities. 

The p r i n c i p a l  r e c t o r  l i m i t i n p  t h e  d i s t r i b u t i o n  .of b i rd9  among 

t h e s e  communities was s p e c i a l  requirements f o r  n e s t i n g  s i t e s  and 

m a t e r i a l s  r a t h e r  than competit ion f o r  food. 
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