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IBTRQDUCTIOE 
\ - - '  - - - -  

- . .  - - -. -.. 
Tbe p u r p a e  of a t u d y l n g a  t yz ica l  *ah - of northeastern - - 

United States- i .  t o  grasp r fuller realisation of the  fact that 

there Ss a never-ending -- change o f  p l a n t  cmmunities + - toward r 4 
common climax s i t u a t i o n  - in  this cast. r clixkx fores t .  The 1 

; *. s teps  i n  theae changes e e  aa13ed aucceasicnal atagea. The 
<g- 4 &'WE- 4: &: + a s* . m 

change fn bird ram-g er. stages ie quid' axtdant ' - ,,? 

when one is stndying .a marsh with  suucessional - . z l a n t  commm%tite 

from the. ppen w a t e r  t o  *-climax - - foreat* It is o f  apecia3 t n t e r e  at 

t o  organize the nctes  tslten a f i e i d  and l ea rn  w h a t  speoies o f  
\ - I 

bird nes ts  i n  r c e r t a i n  community and of equal i n t e r e s t  - what . 1 
birda do not neat there ,  .. . 

, .. . 
The m a r m h  mas entered at-,6830 AM and was under observaticn 

un t i l& l l t 3 O  AM en ~ u n e  26, 1948. Five persona, using two 
- 

b o a t s  and &ding, covered the typ ica l  plant  communi t i e a  as 

thoroughly as possible, but  became o f  so f e w  pedple par t ic ipat ing,  

not as mapy nes ts  were found as were a n t i c i ~ a t e d .  
b 

LOCATI ON 

Burt and I!ullct La3msare t w o  b c d i e ~  cf  water created by the 

13st g lac ia l  e ra  located in Cheboypn County, Vichigan. They a r e  

par t  o f  the inland water route of t h i s  s t a t e .  Burt Lake emptiea 

into  nfullet W e  by way of Indian River - a 9rop o f  lea8 than 

one f o o t .  The town o f  Ind&an River is located a t  t'ne mouth o f  

BE-t Iake. The v3.f l e y  srreads t o  a width o f  more than one half 

a p f l e  eouth of I n d i a  River a n d  heccmes a srampy mud f l a t  



1 
through s h i c h  I&- River meandera. llhe r a t e  o f  flow of I n d i m  

River  is apparent- n o t  r a t u r a l  becauae S c o t t  dencribea the 

fo l loming t Upon h a ~ i n g  Burt Lake via Indian River ,  the amomt 

of a r t i f i c i a l  con- of %he atream ia aamewht aurpriaing and 
-I 

beara a t rong  eviderrmu af - the palpal arity of  these  l a k e a  . ., . . 1 
m e  broad channe l  a@ indiin River  and i ts  marsh i s  flanked on 

b o t h  sides b y  f o r d e d  ridge8 most ly  uninbab-ited except  by fish- 

ing c o m m i t i e a  
1 

at +i -+- 
f+ 

due north and sou % .  

C L I U T E C  FACTORS 

1t was v e r y  clear i n  t b e e a r l y  morning w i t h  little wind..* 

me temperature,  a l t h o u g h  n o t  a c t u P l l y  recorded,  was about 45 

de-eea Fahrenheit- T ~ w a d  midmorning t h e  temperature rcse and 

storm clouda covered the whole e a s t e r n  sky. By 11~00 N t h e  

sky vrao e n t i r e l y  o v e r c a s t  and a l i g h t  s t e a d y  r a i n  f e l l  for the 

remainder of our stay a t  the  m a r s h .  I t  was i n t e r e a t i n g  t o  n o t e  

t h e  a c t i v i t y  of b i r d  l i f e  during: t h e s e  changes i n  t h e  weather. 

A c t i v i t y  raa n a t u r a l l y  at i t s  hebght  e a r l y  i n  the rrorning, b u t  

d id  n c t  subs ide  u n t i l  the storm ayrroached. J u s t  b e f o r e  t h e  r a i n  

and during t he  fir3t f ev  minutes  of a c t u a l  y r e c i ~ i t a t i c n  t h e r e  

w a s  very little s i n g i n g  o r  a c t i v i t y  o f  an$ kin@. Eorevcr a f t e r  

the first  outbreak,  a c t i v i t y  ~ i c k e d  up aga in ,  but d i d  n o t  r e a c h  

i t s  o r i g i n a l  ~ e a k -  

C m  WATER C*?T~TTY : Zhe very basis of a marsh success ion  

ia t h e  oren ~ s t e r  f iab i ta t .  Underwater ~ l a n t s  euch as Elodea a n d  



s e v e r a l  kinda of  a l p a e  s u a t r i n  fjah, m o l l u ~ k a ,  c r u a t a c i r n a  and  

i n a e c t s  of  varicue types  uron which birde feed. Seen feeding  
i 

i n  t h e  ppen water s e r e  t h e  Ned-billed Czebt (~odi lgmbue podicegs), 4 
Common- Tern ( s t e r n a  Hirundo ) , ~ e l t e d  angfisher ( ~ e g r c e r y l t  . 
a lcyon) ,  and Tree Swallow ( ~ r i d o p r o c n e  b i c o l o r  ). Other birds 

uaing  this community were Block Duck ( b a a  rubr ipe)  , Coot 
(-er~c~no), m d  Black Tern (-1- 

, - 
i - :*%= ,*-% 

FLOBTIXD E~JS!Z I ijk r , b i s r e  -.* = w e  42 ~ . n  r c t ~ l ~ h s e m  

barB from hie boat when going from ppen water %o the thick marah, 

b e  m u s t  first zass through an edge o f  Water-liliea ( ~ p p h a e a )  

which i n d i c a t e 6  shal lower water but a t f l l  t o o  deep f o r  wading- 

This communf t y  a t t r a c t s  hostaof  i n s e c t s  an& she1 ter For - f i ah .  ! 
The Pied-bi l led  Grebe, Coot and Black Duck take advantage of  such I 
a s i t u a t i o n  n o t  only  as a ford area b u t  &so as a p r o t e c t i o n  area.. 

1 

Red-ings (&la ius  phoeneceus) were seen h o p ~ i n g  a long t h e  lily 

pads r i c k i n g  off t h e  i n v e r t e b r a t e  l i f e  found c l i n g i n g  t o  t h e  

vegeta t ion .  Thia type o f  c e m u n i t y  d i d  n o t  seem t o  be a s e r a r a t e  i 
1 

u n i t  i n  t h e  Indian  River  Yarah because of i t a  almoe-t immediate 
, 

1 

a s s o c i a t i c n  ~ i t h  t h e  f c l lowinp  tyye. 

BKLRUSY CCRTV'IJI?Y : The hollow stemmed Bulrvsh ( ~ c i r ~ u s )  

as a pure c ~ ~ m u n i t y  o f f e r s  l i t t l e  as n e s t i n g  sites f c r  most marah 

b i r d s .  It i s  a rat'ner d e e r  7.-ater r l a n t  ( four  t o  s ix  f e e t )  which 

averafea a'ocut the same h e i ~ h t  above water .  I t  a f f o r d s  good 

r r o t e c t i c n  for the s r i m i n g  s s e c j e a ,  however, as i t  i s  easily 

navigated by  grebes and ducks. W e r e  t h i s  p l a n t  i s  n o t  so  dense, 

Black Terna r e r e  found n e s t i o n  on mall masses o f  dead bulrush. 

One r e s t  w a s  found r i t h  t h e e  eggs having an  olive-brown bane 

c o l o r  blotched w i t h  darker $ r o t s  . The diameter  of t h e  n e s t  v a n  



1 4  cm. and h e i p h t  above water  waa 5 cm. Tbe n e a t  w a n  loca ted  in 

50 cm. cf v a t e r .  The t e r n s  were obr ioua ly  annoyed a t  our presence  
doJE 

and M mapy times at  o u r  b o a t  u t t e r i n g  a c h a r a c t e r i s t i c  c h a t t e r -  

ing noise .  

BULRUSII - CATTAIL EGOTOHE : m e  Bulrush - Cattail (Typha) 

association was a common a i g h t  a t  the marah. Severa l  Bed-wing 

n e s t s  were found here* Tha - de8Q *- dried cat+ai+staUs make _% 

'- "jk; -& L.? - v"a3 , -s.- - -1;:- 2 .* ,- 
e x c e l l e n t  supports  fo*&eiz m e t ~ .  ~ h t i % i e ~ ~  iool raa  as th~iagh t'; 
they  were made of dried sedge interwoven abou t  four OF f itt 

suppor t ing  c a t t a i l  n ta lks .  One neat ~ o n t s i n e d  four eggs having 

a l i g h t  brown ground o o l o r  and speckled lightly w i t h  a darker 

brown. One egg X no t i ced  was l i g h t  b lue-gray  w i t h  no marking8 

vhatever .  This n e s t  mas 30 cm. f r o m  t h e  water  l e v e l  and had a 

diameter  c f  10  cm. 

CATTAIL COl7!UlTITY : The pure c a t t a i l  s t and  seemed t o  a t t r a c t  

more k inds  of b i r d s  than  any o the r .  Red-wing8 nes ted  abundant ly 

i n  t h i n  community. A n e a t  nets found which v . a s  i n t e r e s t i n g  becauae 

of itt unuaual depth of 25 cm. I t  v-aa woven around four dead 

T n h a  s t a l g a  and made of p a s s  and a t r ipped  c a t t a i l .  It contained 

t b r e e  epee. Tne b i r d  vas apparen t ly  n o t  s a t i s f i e d  w i t h  the  h e i g h t  

o f  h e r  nest and k e r t  b u i l d i n g  it h igher .  The base of t h e  n e s t  

measured 25 cm. from t h e  water .  Anotker n e s t  vras f o d d  v i th  two 

eggs and two young. Behavior o f  $he Faren t  a t  t h e  n e a t  w a s  

c h a r a c t e r i e t i c  o f  Red-winen. She vould f l y  09er low s e v e r a l  t imes 

tker; se t t l e  2( e a r  by and c a l l  n o i a e l y  , b u t  made no o t h e r  a t t e m r t  

to  l u r e  o r  f r i g k t e n  us away.  

Several  f a l p e  nev t a  cf  the Long-Billed Wren ( ~ e h a t o d ~ t e s  -- -- 
p a l u s t r i s  ) vere  loca ted  and ~ e v e r a l  witk n inging  maled, b u t  



none t h a t  were occupied. Dr. P e t t i n g i l l  oba t r red  a wren buildin€ 

h i a  ner t .  The b i r d  uaed t h e  d r i ed  Typha as aupport and wove in 

a f e r  green b l a d e s  , but moat o f  t h e  n e a t  was made of the eaaily 

maneuvcralble,wet, derd s t a l k s  which t h e  bfrd gathered from '#e 

water.  Af te r  each weaving he would mo3d the atruc ture with hie - 
body. These b a l l  shaped homes a r e  usually 60  to 7C, cm. from t h e  

water l e v e l .  
.-. 

An a p p a r a n w 6 : * d m a 0 n s d  . -- - nest a f t h a  a-blued Grebe was 
-- --3; .- 

found kth one +hit= egg ~ & r e d  <th morninpa* dewo The 

n e a t  measured 40cm. in depth w i t h  only f o u r  cm. above r a t e r .  It 

ras more o r  l e s s  j u b t  a m a s ~ l v e  p i l e  of  dead cattai l  w i t h  a 

a l i ~ h t  d e ~ r e s a i o n  measuring 20 cm. i n  diameter. 

Dr . P e t t i n g i l l  located a Sora R a i l  'a ( ~ o r z a n a  c a r c 1 i n a ) n e e t  

conta in ing  a eead chick about s veek old. Tl-e n e s t  was merely a 

pla t form-l ike  a f f a i r  of dead c a t t a i l  b u i l t  about t e n  cm. above 

t h e  vrater I eve1 among very  denae Typha n o w t h .  No aduZt birc? waa 

heard o r  seen i n  the v i c i n i t y .  

Also of  i n t e r e s t  maa a Pdngbird 1s ( ~ y r a n n u s  ty rannua)nes t  

located i n  a y o ~ t  s i t u a t e d  i~ ppen c a t e r  vhicki r a s  surrounded by 

c a t t a i l .  M e  half o f  t h e  r o r t  -as r o t t e a  av-ay l e a v i n g  the  n e ~ t  

f u l l y  ~xposcd t o  t h e  elements. I t  contained one egg and three 

young developing p i n  f e a t h e r s .  'I'f-ie n e s t  measured 45 cm. above t 
hine 

t h &  raLer l e v e l  and 9 cm. in diameter.  It wzs ccnct ruc ted  o f  

r o o t l e t s ,  s t r i n g ,  p a r e r ,  c o t t o n  and grasp. O d d l y  Bnouch the 

a d u l t  b i r d  made no a t t e r p t  a t  defense.  me b i r d  r e rched  acme 

d i s t ance  away d u r i n g  tke e n t i r e  inspect inn .  

CATTAlL - SEDGE ECQTOETE : The .Cattail - Sedge (ca rex)  

apsoc ia t i cn  was found t o  be i n  rater shal ' JOR water  and makes 

p r f e c t  cover f o r  the American B i t t e r n  ( ~ o t a u r u s  l e n t i g i n c a u s )  

and rails. Another tal l  y l a n t ,  F r a p i t e s ,  r a a  not&ced 



i n t e r spe r sed  throughout t h i n  ecotone. A V i r g i n i a  R a i l  ( ~ a l l u a  

l i m i c o l a )  wae oeen f l y i n g  i n t o  t h i a  type of  cover ,  but  no n e s t s  
! 
I 

were f o u ~ d .  

SEDGE COMERJNITY t This g r r s a - l i k e  a b l l o w  wate r  rlant 

extenda not  more 'tkian two o r  t h r e e  Beet above the  water. such 

-1lanta  a n  t h e  Arrow-herd ( S a g i t t a r i a )  and t h e  Pi tcher-p lan6 

( ~ t r r a c e n i a ) w e r e  found growine throughout t h e  Carex. Three 
g - .. <?-: - ,  . 

-herican Bittern. were flunhed7$ror this m e & -  'a least one o f  
€ 

them waa an8 innnature bird. Thie mu1d , i n d i c a t e  a r a t h e r  e a r l y  

n e s t i n g  season. %is apecies  no doubt u s e s  t h e  sedge community 
- 

most ly  f o r  f o r a g i n g  , as it i d  r i c h  In i n s e c t  and am~.Cibian l i f e .  

SEDGE - SHRUB ECOTONE : 1mmedia.tely adjacent t o  t h e  f o r e s t  - 

edge a mixture  o f  Carex and low shrub such  aa the Leather Leaf 

(chamabdayhne) i a  p e r f e c t  h a b i t a t  f o r  the Swamy Sparrow ( ~ e l o s p i z a  

g e c r g i a n a ) .  Although no n e s t s  were found, s e v e r a l  s i n g i n g  males 

mere observed. Two Yell ow-throats ( ~ e o t h l y p i s  t r i c h a a  ) were a l s o  

heard s i n g i n g  , b u t  aga in  no n e s t s  weze l o c a t e d .  

SUB-CLINAX FOFBST EDCZ : The f i n a l  ~ t e y  i n  any ~ u c c e s a i c n  

i s  reached when t h e  p l a n t s  o b t a i n  an equi l ibr ium.  This is c a l l e d  

a climax 3 i tua t ic .n  a.ni! may be a y r a i r i e ,  deciduous woods o r  a 

c o n i f e r o w  f o r e s t ,  depending on p r e v a i l i n g  e t o l o g i c a l  change8 and 

&he c l ima te .  The f Znal stage of  t;rucceszion a t  t h e  edge of Indaan 

River E'arsh f o r  t h e  p r e s e n t  i *  a Sub-canaclian (coniferous-deciduous)  

f o r e s t  edre.  Tyr ica l  t r e e s  be ing  Cedar (Thuja), - - Balsam ( ~ b i c s ) ,  

Spruce ( ~ i c e a )  , Oak ( Quercus ) , L'aple (Acer - ) , and Beech (Fapus). 

S ~ e c i e s  heard s i n g i n g  were t h e  usua l  b i r d s  of such a f o r e s t  edge. 

They s-ere : Black-carped Chickadee ( ~ e n t h e s t e a  a t r i c a p i l l u s ) ,  

Great 'Crested Flyca tcher  (3:yiarchua c r i n i  t u a  ) , Black-throated 



Green Yarbler ( ~ e n d r o i c a  v i r e n a ) ,  Black and White Warbler ( ~ n i o t i l t a  
i I 
4 

v a r i a ) ,  Reds ta r t  (setorhapa, r u t i c i l l a )  mr? the Red-eyed Vireo 

(v i reo  o l ivaceus  ). 4 

< +  - *. J 
j . . 

BIRD Ltrm FOOD RELATIONSHIPS : Dr. Allen ~ t a t e a  2 Boneof the a 

p l a n t s  of t k - i s  zone- -nor , in  f a c t ,  'any of the a t r i c t l y  marsh p l a n t s -  

supyly forage f o r  the birds, sa - .>% "- far as 0bserv44.~ It is . . anlg  
3 ' & #?jp " - L i m u *  > -a- 7 :- : # i  

 fro^ tha animal l i f e  &itiG the x l r n t s  ~agart tha t  thii " 4 
b i r d a  obta in  t h e  majority of t he i r  food. The Yaroh wren feeds on 

t h e  i n a e c t  l i f e  among t h e  Ty~ha; 'Ehe Red-wing rangea far for his 

main d i e t  of  i n a e c t  l a r v a e ,  and the b i t t e r n  i s  w e l l  a u p ~ b i e d  with 

aqua t i c  v e r t e b r a t e  l i f e  i n  t h e  s e d ~ e .  
- .  

BTRD AND ANI?"AL RFLATIOI~SHIPS : Severa l  ~ u e k r a t  (Ondatra - 
z i b e t h i c a ) h o u ~ e e  were found in  the marsh. %is roden t  i a  no t  

usua l ly  d e s t r u c t i v e  t o  b i r d  l i f e  and m & @ t  even 5e  c l a s s i f i e d  a8 

a benefac tor ,  f o r  Black Tern8 n o t  i n f ~ e q u e n t l y  b u i l 6  their n e s t s  

upon these  a t r u c  t u r e s .  Raccoon (Frocyon l o t o r )  droppings were 

a l s o  not iced.  KO doubt t h i s  ca rn ivore  takes h i s  t c l l  o f  egg- 

b u t  r robably  no t  i n  any s i g n i f i c a n t  nwnbers. A fam ( ~ d o c o i l e u a  
v i r ~ i n i a n u s )  --- ~ a s  f l  uahed frcm a t h i c k  s tand of  Charri~~bdapkine near  

the  e8se c f  t h e  mrski. Deer r r o b a b l y  have l i t t l e ,  i f  any, e f f e c t  

on the b i r 6  poyulz t ion .  The main d i e t  of the Comon Water Snakes 

(?k t r ix  airedon - ) , r h i c h  s e r e  seen creveral t imes , i s  f i s h  and 

amyhibians. Therefore  t h e  d i r e c t  e f f e c t  on b i r d  l i f e  ia p r a c t i c a l l y  

absent ,  a l thouph one can see a small d r a i n  on t h e  food a u r r l g  o f  

seve ra l  ~ p e c i e s  of march b i r d s ,  

1 
Allen, A. A. The Red-~ inge*  Blackbird.  1911 Froc. Linn. Soc. #24 



IFmSTECIFIC FEUTIOl'?SHIFS t P r e d a t i c n s  cf t he  Crow ( c o r m s  

brachyrhynchoa ) seemed t o  be t h e  mcat i -por t an t  i n t e r s p e c i f i c  
1 

b i r d  r e l a t i o n ~ k i y .  Several  timea Goma were aocn being chaaed 

by two ofi  three Bed-wings. Thia agecies is a well known egg - 
e a t e r .  Caspian Terns ( ~ y d r o p r o g n e  caapio) , H e r r i n g  Gulls (=us 

a r e e n t a t u s  )and Great Blue Rerons (Ardea h e r o d i a s  ) were seen 

over t h e  marsh, b u t  no evidence of any predation w a s  noticed. 

R e l a t i o n s  between Red-wing8 and B'lack_'lrern 
" - ~ i ~ ~ - *  - . .*:*>: 

-- 
p e r f e c t  harnony. 

I .- . 4 - - - .  - 
- E 

INTRASfE31FIC RELATIPSIIIFS : On337 thoae  birda  n e s t i n g  i n  j 

c o l s e  proximi ty  have any reason t o  dis~loy t e r r i t o r i a l  righta - 

w i t h i n  t h e i r  o m  apeciea.  Thia i n c l u d e s  the Red-wings and Bladk 

Terns. A l t h o u ~ h  no outs tanding  event  along t h i n  line oczurEd6, 

it i s  b e l i e v e d  that t h e r e  i a  a d e f i n i t e  s o c i a l  o r d e r  among b i r d a  

cf t h e  same apecies .  Beecher s t a t e 6  : There ia no p o s i t i v e  

evidence that t h e  more aqua t i c  marsh speciea  a r e  t e r r i t o r i a l ,  

p o s s i b l y  because of t h e  r e l a t i v e l y  low d e n b i t i e s  b u t  t o  some e x t e n t  

because many occupy somewhat d i f f e r e n t  n e a t i n g  nickes.1 

This rel;okt is a n l  a t tempt  t o  d e p i c t  t h e  p r e s e n t  s t a g e  i n  

t h e  evo lu t ion  o f  a ty-pical m a r s h  o f  n o r t h e a s t e r n  United S t a t e a ,  

p o i n t i n g  o u t  t h e  d i f f e r e n t  s t e p s  of  success ion  and t h e i r  r e l a t i o n  

t o  t h e  b i r d s  i n h a b i t i n g  them. The fo l lowing t a b l e  summarizes 

t h i s  r e l a t i o n s h i p .  

1 
. Beecker, W. J. F e a t i n g  Birda and t h e  Vegetat ion Subs t ra te .  1942 
Chicago Orn i tho lop ica l  Society. 
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