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An Ecologica l  Study of a Mixed Area on t h e  E a s t  Shore of Douglas M e  

During t h e  summer of 1946, a study was made of t h e  breeding  b i r d s  

of an a r e a  l o c a t e d  on t h e  e a s t  shore of Douglas Lake. The s tudy whose 

manner w a s  t o  be e c o l o g i c a l ,  had a three- fo ld  purpose: (1 )  To determine 

t h e  breedlng b i r d  popula t ion ,  (2) t o  a t tempt  t o  c o r r e l a t e  t h i s  popula- 

t i o n  w i t h  t h e  main f a c t o r s  l i m i t i n g  b i r d  d i s t r i b u t i o n  and (3 )  if t h e  

above c o r r e l a t i o n  i s  s u c c e s s f u l ,  a t tempt  t o  analyze t h e  t r e n d s  i n  b i r d  

s u c c e s ~ i o n  which occur  in t h e  region. The a r e a  chosen f o r  t h e  problem 

was e s p e c i a l l y  a p p r o p r i a t e  t o  t h e  purposes s i n c e  it contained a v a r i e d  

vega ta t ion  c o n s i s t i n g  of  f i v e  d i f f e r e n t  a s s o c i e s  and ecotones,  . 

The study a r e a  w a s  l o c a t e d  on t h e  e a s t  shore  of Douglas Lake in 

Munro Tomship of Cheboygan County, Michigan. I t s  shape was l i n e a r  and 

i t s  boundaries were Douglas Lake on t h e  west and nor th ,  a trzll running 

from t h e  Biologica l  S t a t i o n  t o  E z s t  Point  on t h e  e a s t ,  and a f i r e b r e a k  

on t h e  south.  The s i z e  of t h e  a r e a ,  determined by means of a p lan i -  

meter on an a e r i a l  map, w 2 s  35 acres .  The t ime of the  s tucy  extended 

from t h e  27th of June ,  when t h e  f i r s t  pre l iminary  t r i p  w a s  made Po 
t h e  a r e a ,  t o  t h e  1st of August, when t h e  l a s t  v i s i t  occurred. A t o t a l  

1 of 6g hours observatLon w a s  made; t h e  majori ty  of it occur r ing  i n  the  

f i r s t  t h r e e  weeks o f  t h e  study. 

The method of t h e  s tudy was t n a t  of a p l o t  census of t h e  region. 

This was done by d i v i d i n g  t h e  a r e a  i n t o  27 quadrzts .  This  was done by 

marking out  t h e  e a s t  boundary i n t o  50-meter s e c t i o n s  and rmr i ing  imagi- 

nary  line^ x e s t  t o  the  lake .  The q m d r e t s  which r e s u l t e d  were n o t  

equs l  i n  s i z e ,  r snging  from .6 a c r e  t o  1.7 a c r e s  in s i z e ,  but-.they 

achieved t h e i r  primary purpose of a l lowing t h e  p o s i t i o n  of each b i r d  t o  

be r z t h e r  c a r e f u l l y  p l o t t e d .  The p l o t t i n g  of t h e  l o c a t i o n  of t h e  b i r d s  





was done on a map of t h e  s tudy a rea .  This map w a s  copied from an a e r i a l  

map of t h e  region  and then en la rged  u n t i l  a s c a l e  of 1 cm. t o  50 m. re-  

sul ted.  A l a r g e  number of t h e s e  maps were mede by means of  a duplioa- 

t h g  machine al lowing f o r  a new map t o  be taken i n t o  t h e  f i e l d  each t r i p .  

Since a c o r r e l a t i o n  w a s  t o  be attempted w i t h  t h e  v e g e t a t i v e  charac- 

t e r i s t i c s  of t h e  r eg ion ,  some method had t o  be used t o  o b t a i n  an i d e a  

of  the  vegetat ion.  The time a v a i l a b l e  for this  work was l i m i t e d  $0 any 

method which involved a c t u a l  count ing  of even a small percentage  o f  the  

dominant p l a n t s  w a s  excluded from t h e  beginning. The method which w a s  

f i n a l l y  used had as i t s  primary basis t h e  vege ta t ive  c h a r a c t e r i s t i c s  

which could be seen on an a e r i z l  photogmph of t h e  region.  h e d i a t e l y  

d i s c e r n i b l e  from t h i s  map were t h e  a r e a s  which were open and those  

which were fo res ted .  Regions where edge w ~ s  p r e s e n t  could  a l s o  be 

e a s i l y  loca ted .  

F i t h i n  a f o r e s t e d  reg ion  however, t h e  process  for d i s t i n g u i s h i n g  

d i f f e r e n t  a s s o c i a t i c n s  o r  a s s o c i e s  wzs d i f f i c u l t  and i n  some cases  

impossible. The p i n e s  l o c a t e d  on t h e  l a k e  edge could be d i f f e r e n t i a t e d  

froni t h e  zspens by means of t h e i r  da rke r  appearance. The method i n  

t h e  end however, was t o  v i s i t  t h e  a r e a  with t h e  a e r i a l  photograph and 

' at tempt  t o  c o r r e l e t e  t h e  p h o t o p ~ p h  with t h e  vege ta t ive  c h a r a c t e r i s t i c s ,  

In  t h i s  way it was p o s s i b l e  t o  s e e  whe%her a l i g h t e r  a r e a  meant a l e s s  

dense region  of t h e  s m e  a s s o c i e s  o r  whether it i n d i c a t e d  a new assoc ies ,  

k%en the  iilain v e g e t a t i v e  r eg ions  bad been determined q u a l i t a t i v e l y  a 

day Jvas spent  in t h e  f i e l d  a t t e ~ p t i n g  t o  o b t a i n  some q u a n t i t ~ ~ t i v e  i n f o r -  

mation. This v a s  done by s t r i p  counts  I n  the  var ious  a s soc ies .  The 

s t r i p s  were 50 m. l ong  and 2 m. wide and were chosen i n  a pure ly  random 

fashion. Every p l a n t  above one meter high w z s  counted i n  seven of theee  

s t r i p e ,  toge the r  ~ i t h  i n f o r n a t i o n  concerning t h e  h e i g h t  and d i m e t e r .  



The maln d i f f i c u l t y  in analya ing  th i s  deta r e s u l t e d  from t h e  f a c t  t h a t  

only a f r a c t i o n  of 1s of t h e  a r e a  could be counted. This made it im- 

p o s ~ i b l e  i n  some cases  t o  t e l l  whether t h e  r e s u l t s  were s i g n i f i c a n t  

o r  merely a random devia t ion .  

The au thor  i s  indebted t o  D r .  S, Chzrles  Kendeigh, under whose 

d i r e c t i o n  both  the  f i e l d  work and a n a l y s i s  of r e s u l t s  was done, f o r  

h i s  many h e l p f u l  c r i t i c i s m s  and sugges t ions  as t o  how t h e  ~ t u d y  should 

p rogress ,  To D r ,  Theodora Nelson and Miss Peggy Huirhead thanks a r e  

due f o r  t h e i r  advice,  given dur ing  t h e  course o f  t h e  summer. Acknow- 

ledgements a r e  a l s o  due t o  Prof .  Ramsdell f o r  his loan  of an a e r i a l  

map 7 and t o  D r ,  Paul  S, rjelch f o r  inforinat ion on how t o  use a p l a n i -  

meter, B4uch of the  mapping znC t r e e  count ing w a s  done with the  assis- 

tance  of  Byron H a r r e l l ,  t o  whom thanks must a l s o  be given. 

Eco log ica l  Environnent 

Cheboygan County i s  i n  t h e  nor the rn  t i p  of t h e  Lower Peninsula  of 

Michigan. The county, which as a whole, i s  a p l a i n ,  i s  s i t u a t e d P i n  t h e  

e a s t e r n  l a k e  sec t ion  of t h e  g r e a t  C e n t r a l  Lowland, a p l a i n s  a r e a  which 

olrles i t s  genera l  d e t a i l s  of r e l i e f  t o  g l a c i a l  a c t i o n ,  Geological ly  

speaking,  t h e  a r e a  i s  compara,tively young. The l and  o r i g i n a l l y  was 

covered by a dense f o r e s t  except f o r  a fev: bogs an6 swm-ps which sup- 
- 

p o r t e d  a marsh grass, hedge o r  skirub type of vegetat ion.  The o r i g i n a l  

f o r e s t  has  been so completely logged that oa ly  a few arezs of v t r g i n  

f o r e s t  remain, The l a r g e r  p o r t i o n  of t h e  cut-over  l and  has been burned 

o v e r  once o r  twice s ince  t h e  o r i g i n a l  l m b e r i n g ,  On t h e  more r e c e n t l y  

burned a r e a s ,  aspen, r e d  ~ c a p l e ,  and p i n  cherry a r e  t h e  a o s t  abundmt  

s p e c i e s  i n  the  secondary grovith. The a r e a  un6er study i s  no except ion ,  



t h e  las t  f i r e  in the nor the rn  p o r t i o n  of t h e  r eg ion  occur r ing  in 1901, 

while t h e  southern p o r t i o n  w a s  burned as recen t ly  as 1921. 

The c l imate  of t h e  r eg ion ,  while  genera l ly  considered temperate,  

i s  c h a r ~ c t e r i z e d  by l o n g  co ld  win te r s ,  s h o r t  coo l  summers, m i l d  au- 

tumne, and l a t e  co ld  springs. The p r e v a i l i n g  winds a r e  w e s t e r l i e e ,  * evaporation i s  low, while  t h e  p r e c i p i t a t i o n  avereges 28 inches  with 

' 3 t h e  l e a s t  amount occur r ing  i n  t h e  c o o l e r  months. Snowfall i s  heavy 
9 
% throughout t h e  winter ,  forming a complete blanket  over  t h e  region. A 
dl 

s h o r t  growing season i s  p r e s e n t ,  avergging from t h e  f i r s t  of  June t o  
k3 

t h e  1 5 t h  of  September. 
.m . 

Within t h e  study a r e a ,  f i v e  d i f f e r e n t  p l a n t  associa-tiiom may be 

located.  While t h e i r  importance wi th in  t h e  a r e a  v a r i e s  considerably,  

they may be e a s i l y  d i s t i n g u i s h e d  from each o ther .  They a r e  (1) a 

beach associ&, (2 )  a Swamp o r  Beach Pool a s s o c i e s ,  (3) a Cedar 

Bog assoc ies ,  (4) a Red f k p l e ,  Aspen, Yhite P ine  Ecotone a r e a ,  and 

(5) t h e  Aspen associes .  S ince  t h e  a r e a  occupied by each of t h e s e  com- 

munit ies  was d i f f e r e n t ,  t h e i r  r e l a t i v e  inportznce i n  determining t h e  

b i r d  populzt ion of t h e  e n t i r e  a r e a  v a r i e d  g ree t ly .  The most important  

a s soc iz t ion  i n  t h e  a r e a  v:as t h e  Aspen a s ~ o c i ~ t i o n  vhich occupied over  

one-half of t h e  t o t a l  a rea .  F o l l o ~ r i n g  i n  i m p o r t a c e  w a s  t h e  C&zr Bog 

v:hich included around o n e - f i f t h  of t h e  region. The Red l.Ieple, Aspen, 

end T n i t e  Fine ecotone wa.s of about t h e  ssne s i z e  thou& it& boundaries  

a r e  n o t  as e a s i l y  d i s c e r n i b l e .  The rerxalning two a s s o c i a t i o n s  d i d  n o t  

toge the r  t o t a l  one s l x t h  of t h e  p o p u l ~ i t i o n  a d  so were present  In  a r e a s  

too small f o r  accure te  2 a a l y s i s  o r  d iscuss ion .  

In the next  fey: pages,  each one of these  a s s o c i s s  o r  ecotones w i l l  

be t r e a t e 6  separa te ly  t o  an  e x t e n t  demmded by i t€ e f f e c t  on t h e  bird 
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l i f e  as a whole. The a n a l y s i s  of each a s s o c i a t i o n  w i l l  be of a na tu re  

so t h a t  t h e  f a c t o r s  which a r e  important i n  l i m i t i n g  b i r d  d i s t r i b u t i o n  

w i l l  be enphasized, 

The A ~ p e n  Associes  - 
This a s s o c i e s  which i s  locz ted  i n  t h e  southern h a l f  of  the  study 

a rea ,  hes as i t s  l i f e  form t r e e s  averaging 35 f e e t  high. The dominant 

i r e e  within t h i s  a s s o c i e s  i s  t h e  Large- oothed Aspen (populus ~rmdi-  P 
dendata) which may comprise over  755 of t h e  t r e e  populat ion.  Among 

t h e  l e s s  impor tent  t r e e s  found i n  t h i s  community a r e  t h e  White Birch 

( ~ ~ t u l ~  -- elba vzr.  p p y r i f  e r a ) ,  t h e  Beech (Fag- g r u l d e f o l i e )  , t h e  Red 

O a B  (Quercus -- b o r e e l i s ) ,  t h e  Vnite Pine (p inus  s t r o b u s ) ,  t h e  Red Pine 

(pinus r e s inosa ) ,  - and t h e  Pin Cherry (Prunus pennsylvanica) .  The shrub 

l s y e r  w a s  n o t  impor tent  b u t  where p r e s e n t  included such s h r u b s  as the  

June Berrg- ( ~ m e l a n c h i e r  canadensis)  , Eaple-  Leaf Viburnum (viburnum 
?I +3 

acerlfolum), and t h e  Smooth Sum~c (R.h?os g lade ra ) .  The herbacious 

l a y e r  c o n s i s t e d  in most p l a c e s  of only one p l a t ,  the  Bracken Fern 

(P te r i s  equhl ir ia) ,  which l a t e  i n  t h e  g r o ~ i n g  season my r e a c h  a height  

of 3-4 f e e t .  Wen t h e  s o i l  mas slightly r i c h e r ,  the  Bush Honeysuckle 

( ~ i e ~ v i l l a  ---- lonioe!ia) a l s o  became a sub-dominant p l a n t  i n  t h e  associp t ion .  

Other herbacious p l ~ t r , i g  which vere found i n  s c a t t e r e d  a r e a s  inc lude  

l i n t e r g r e e n  ( ~ a u l t i i e r i g  procumbens), F a l s e  Solonons S e a l  ( ~ m i l i a n i a  --- 
racemose),  va r ious  g r z - s ~ e s  (e sp. ) ,  F a l s e  Li ly  of t h e  Val ley (l.:s&ra- --- 
themum - -  canadense) , and t h e  Blackberry ( ? . ~ - ~ u s  pennsylvanica)  . 

The composition of t h i s  z s s o c i e s  does no t  remain cons tan t  through 

t k e  stukv z r e a ,  but  s h o ~ s  a gre.6~21 tendzncy t o  becone more ver ied  i n  

t h e  nor thern  p o r t i o n .  Corre la ted  rri th t h i s  chulge,  i s  an i n c r e z s e  i n  



. ,  
. *' . 

t h e  d e n s i t y  of t r e e s  caus ing  a c l o s i n g  of t h e  crowns, an i n c r e a s e  in t h e  
f percentage  of coniferous t r e e s ,  a l a r g e r  number of herbacious spec ies ,  

and an i n c r e a s e  i n  t h e  average age and s i z e  of t h e   tree^. 

This community i s  n o t  t h e  c l i m a t i c  climax f o r  t h e  r eg ion  bu t  is 

t h e  common secondarg a s s o c i e s  which fo l lows lumbering o r  f i r e s .  Work 

by p l v l t  e c o l o g i s t s  ( ~ a t e s  1929) have shown that this a s s o c i e s  i s  but 
SQre 

a temporzry s t s g e  i n  t h e  s o i l  follow3tng f i r e  and lumbering and which 

depending upon s ~ l l  cond i t ions  w i l l  e i t h e r  l e a d  t o  coni ferous  o r  de- 

ciduous hardwood climaxes. The average l i f e  time f o r  t h i s  a s s o c i a t i o n  

i s  40-50 years ,  Judging from t h e  number and s i z e  of t h e  seed l ings ,  

t h i a  a s s o c i e s  w i l l  g ive  way t o  a coni ferous  f o r e s t  of Red and White 

P ines ,  w i t h h  a pe r iod  of 25 years .  

The important f e a t u r e s  of  t h i s  community which l i m i t  b i r d  d i s t r i -  

bu t ion  a r e  (1) t h e  l i f e  form i s  t r e e s ,  (2) t h e  t r e e s  a r e  p r imar i ly  de- 

ciduous,  ( 3 )  a shrub l a y e r  of t h i c k  undergrowth i s  n o t  p r e s e n t ,  (4) the 

canow i s  f o r  t h e  most p a r t  c losed ,  a d  (5) t h e  growth of Bracken does 

p rov ide  p r o t e c t i o n  f o r  f e e d i n g  and nes t ing .  

The Red Mzple-Aspen-Pine Ecotone. 

This  ecotone which i s  loca ted  i n  t h e  c e n t e r  of t h e  study a r e a  has 

zs i t s  l i f e  form t r e e s  which averzge 30 t o  40 f e e t  h i & ,  d epending on 

t h e i r  loca t ion .  No t r e e  can be said t o  be c l e a r l y  dominant within t h i a  

ecotone as t h e  spec ies  cornposition changes w i t h  p o s i t i o n .  Trees which 
'2 

may be dominant i n  c e r t a i n  l o c a t i o n s  inc lude  t h e  Red Xapel ( ~ c e r  - rubrum), 

t h e  la rge- toothed  Aspen ( ~ o p u l u s  g r a n d i d e n t a t a ) ,  and t h e  h7hite P i n e  

(p inus  gtrobus) .  Species vi'nose numbers mere l e s s  numerous inc lude  t h e  

Red Pine  (pinus r e s inosa )  , t h e  Trembling Aspen (?opulus t remuloides)  - , 
t h e  \ m i t e  Birch (Betulz  .--- -- alba - ver.  P a p y r i f e r a ) ,  and t h e  Larch ( ~ ~ r i x  

. - - - -  
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l a r i c e r i a ) .  

A shrub l a y e r  w a s  p r e s e n t  i n  most areas, t h e  l o c e t i o n  usual ly  be ing  

a funct ion  of the  nea rness  t o  edge. Severa l  shrubs were q u i t e  common, 
a/ 

among them being t h e  Christmas Berry ( 1 l e x  v e r t i c i l l a ~ )  , and t h e  

Mountain b p l e  ( ~ c e r  - s ~ i c a t u m )  . A t  t h e  herbacious l e v e l  were found a 

l a r g e  number of p l e n t s  i n c l u d i n g  Wild S a r s a p a r i l l a  ( h a l i a  nudl.caulis) , 
t h e  Brscken Fern ( ~ t e r i s  a q u i l i n a )  , t h e  Blackberry (Rubus a l l enenhens i s )  , - 
t h e  Blueberry (Vaccinium perinsylvanlcum) , Wintergreen ( ~ a u l t h e r i a  E- 

cwnbens), and t h e  F a l s e  L i l y  of  t h e  Val ley (h?aianthernum canadense). 

The p l a n t s  i n  t h i s  a r e a  form an ecotone between two s e r a l  s t a g e s  

i n  t h e  succession fo l lowing  lumbering and subsequent burning of t h e  re-  

gion. These s e r a l  s t a g e s  a r e  t h e  Aspen a s s o c i e s  and t h e  cedar  sub  c l i -  

max. The p o s s i b l e  d i r e c t i o n  of t h i s  s e r e  may be seen from an a n a l y s i s  

of t h e  f a c t o r s  c o n t r o l l i n g  p l a n t  d i s t r i b u t i o n .  Two fa ,ctors  important 

i n  t h e  case of t h i s  a s s o c i a t i o n  a r e  (1) t h e  poor f e r t i l i t y  of t h e  8611, 

and ( 2 )  the  hi& l e v e l  of t h e  water  t a b l e  which permits  t h e  l o c a t i o n  

of a swamp ad jacen t  t o  this assoc ia t ion .  H o ~ e v e r ,  these  f a c t o r s  nay 

have q u i t e  ind iv idua l  v a r i a t i o n s  which probably account f o r  t h e  uneven 

d i s t r i b u t i o n  of t r e e s .  Work i n  p l a n t  ecolopy has shorn t h e  probable 

r e s u l t  of t h e s e  f a c t o r s  w i l l  be a ~ u b  climax of coniferous t r e e s  e i t h e r  

Pinus o r  Thuja depending on t h e  cond i t ion  of t h e  v:ater t a b l e  and of t h e  

~ 0 9 1 .  

Since the  dominance of one o r  two spec ies  i s  not  p r e s e n t  as an in-  

a i x t i o n  of r s s o c i e s  d i f f e r e n c e ,  t h e  condi t ions  which s e p a r a t e  t h i s  corn- 

=uni ty fmm e i t h e r  t h e  Aspen a s s o c i e s  o r  t h e  Cedar Bog z s s o c l e s  should 

be presented. ?"ne m o s t  i ~ . p o r t z n t  consic5eraiion I s  t h a t  t h i s  a r e a  i s  

r e l z t i v e l y  open 2s  cozpzred viith t y p i c a l  a r e a s  of e i t h e r  t h e  Aspen o r  
-- 



Conifer  f o r e s t e .  Therefore,  we may expect that  edge e f f e c t  w i l l  be im- 

p o r t v r t  i n  t h i ~  ecotone. The s i t u a t i o n  cannoth be simply analyzed,  
? 

s ince  a ~ i m p l e  g rada t ion  does n o t  e x i s t  between t h e  two (sere6 ' - j Very 
small a r e a s  r e p r e s e n t a t i v e  of those  types mey be found i n  a very he te r -  . 

ogenous manner. This  ecotone can be summarized by s t a t i n g  that it re-  
c r r r 4  

p r e s e n t s  an ecotone between a number of bbxae, charac te r i zed  c h i e f l y  

n o t  by t h e  vege ta t ive  dominant& bu t  by t h e  complexity of t h e  v e g e t a t i o n  

both v e r t i c a l l y  znd h o r i z o n t a l l y .  

The mein f a c t o r s  l i m i t i n g  b i r d  d i s t r i b u t i o n  which have a vegeta- 

t i v e  basis a r e  (1) t h e  l i f e  form i s  t r e e s ,  (2) t h e  vege ta t ion  con ta ins  

both coni ferous  and deciduous t r e e s  but  with t h e  deciduous in t h e  ma- 

j o r i t y ,  (3) t h e  dens i ty  of  t h e  vegeta t ion  while e x h i b i t i n g  grezt v a r i -  

a b i l i t y  i s  n o t  g r e a t ,  t h e  open canopy in many p l a c e s  be ing  a r e s u l t ,  

(4) ppen a r e a s  con ta in ing   shrub^ a r e  p resen t ,  (5)  t h e  amount of edge 

i s  l a r g e ,  t h e  d e n s i t y  of t h e  t r e e s  i n  aoae cases  being smal l  enough so 

t h a t  l a r g e  a reas  should be considered ebge,'(6) tne acreage ?of ~ I Y  of 

tke . g iven  type of t r e e s  i s  q u i t e  small. 

The Cedar Bog Associes. ---- 
This  a s s o c i a t i o n ,  which h ~ &  as i t s  l i f e  form t r e e s ,  i s  l o c a t e d  i n  

t h e  nor the rn  por t ion  of t h e  s tudy zre2. bile a r e a s  a d j a c e n t  t o  t h e  

s tuQ 2re2  p r e s e n t  f a i r l y  cont inuous pa tches  of this  a s s o c i e s ,  wi th in  

t h e  s tudy a r5a  t h i s  a s e o c i a t i o n  i~ represented only by small groups of 

con i fe r s  separated by l a r g e  smounts of edge. This  w i l l  be an i ~ p o r t a n t  

f a c t o r  t o  consider  i n  t h e  d e t e r n i n z t i o n  of t h s  types of  n iches  vcnich 
r, 

t h i s  commu-rlity has  t o  o f f e r .  l h e  following d i s c u s ~ i o n  of t h e  vege ta t ion  

v : i l l  be concerned only a i t h  t h e  condi t ions  I'ound i n  t h e  small groups  of 

con i fe r s  and w i l l  completely i s l o r e  f o r  t h e  p r e s e n t  a d i s c u s s i o n  of t h e  



edge. 

The d o m i n a t  t r e e  i n  t h i s  a s s o c i a t i o n  i s  t h e  White C & a r  (Thuja - 

o c c i d e n t a l i s )  , which i n  most p l a c e s  i n  t h e  community comprise6 over  

50s of t h e  t r e e s .  The next  commonest t r e e  i n  this  a s s o c i a t i o n  is t h e  

Red Kaple (Acer - rubnun),  which, where one of t h e  s t r i p  counts  wes made, 

comprise& 30$ of t h e  t r ees .  However, t h i s  high percentage w a s  probably 

due t o  t h e  nearness  of t h e  edge f o r  t h e  percentage of t r e e s  of this 

s p e c i e s  decreased as one goes i n t o  t h e  more dense p o r t i o n s  of t h i s  

a s s o c i a t i o n ,  b o n g  t h e  l e s s  importent  t r e e s  i n  t h i s  a s s o c i a t i o n  a r e  t h e  

Balsam F i r  . ( ~ b i e s  -- - balsgmea), t h e  T r e r n b l ~ g  Aspen ( ~ o p u l u s  t r e n u l o i d e s ) ,  - 
t h e  American Elm ( ~ l n u s  a m e r i c a q ) ,  t h e  White Birch ( ~ e t u l a  -- - a l b a  - var. 

papyrif e r a )  , and t h e  Black Ash (_Freximus n l g r a )  . 
A s h m b  l a y e r  i s  p resen t  i n  some p o r t i o n s ,  more o f t e n  occurping fn 

t h e  w e t t e r  p o r t i o n s  o r  n e a r  the  edge. The commonest shrubs a r e  t h e  

Christmas Berry ( I l e x  v e r t i c i l l a e )  , and t h e  Alder (Alnus -- i n c a a )  . 
The herbeclous  l q y e r  i s  well  developed e s p e c i a l l y  i n  t h e  more open a r e a s  

v:ith t h e  doninant  p l a t  being t h e  wi ld  S a r s e p a r i l l z  ( ~ r z l i a  nud icau l i s ) ,  

Bracken ( ~ t e r i s  a q u i l i n a )  i s  p r e s e n t  i n  some numbers, b u t  only nea r  t h e  

edge and i n  t h e  d r i e r  por t ions .  
C -, .. i 

The composition of t h e  f o r e s t  does n o t  remain the  saem through a l l  
n 

pz-r ts  b u t  exhLbits considerable  v s r i z b i l i t y .  lhese  chzliges can usua l ly  

be c o r r e l a t e d  with t h e  neErness t o  edge, t h e  d i s tu rbznce  by nan, t h e  

l e v e l  of , the  water t a b l e ,  and t h e  age of t h e  t r e e s .  h o n g  the more i m -  

p o r t a n t  t r e n d s  a r e  (1) an i n c r e a s e  i n  t h e  percentage of coni ferous  

t r e e s  as t n e  d i s t m c e  from edge i n c r e a s e s ,  ( 2 )  an i n c r e a s e  i n  t h e  den- 

s i t y  of t h e  f o r e s t  a s  the  t r e e s  become o l d e r ,  (3) a decrezse  i n  t h e  

s3rub and herbacious l a e r s  when t h e  t r e e s  become o l d e r  o r   hen the  

n u b e r  o f  coni ferous  ..- --.- t r e e s  - i ac reasea .  



This community i s  n o t  the  c l i m a t i c  climax f o r  t h e  a r e a ,  b u t  i s  a 

secondary a s s o c i e s  fo l lowing  t h e  a c t i o n  of f i r e  and lumbering. The i m -  

p o r t a n t  f a c t o r s  determining t h e  d i r e c t i o n  of t h e  secondary succession 

a r e  (1) t h e  l e v e l  of t h e  water  t e ~ l e  and ( 2 )  t h e  s o i l  f e r t i l i t y  which 

i s  probably due t o  t h e  a c t i o n  of t h e  f i rs t  f a c t o r  over  a l o n g  p e r i o d '  

of time, The denser  p o r t i o n s  of  t h e  region  a r e  p r o b ~ b l y  r e p r e s e n t a t i v e  

of the  sub c l i a a x  f o r  such a p h y s i o ~ a p h i c  region. The success ional  

t rend  i s  p r o b a r n  toward a replacement of t h e  deciduous t r e e s  p r e s e n t  

by coniferous t r e e s .  The p o s s i b l l f t y  of t h e  c l i m a t i c  climax ( ~ e e c h -  

Uaple) ever  occur r ing  i s  very remote, t h i s  sub climax be ing  a verg 

permanent one. 

The in ipor tmt  v e g e t a t i v e  c h a r a c t e r i s t i c s  which l i m i t ,  t h e  d i s t r l -  

bution of b i r d s  i n  t h i s  a r e a  a r e  (1) t h e  l i f e  form i s  t r e e s ,  ( 2 )  while 

both deciduous and con i fe rous  t r e e s  a r e  p r e s e n t ,  t h e  coni ferous  are  

t h e  most important (3)  a we l l  developed undergrowth is p r e s e n t  in some 

 spot^, (4)  t h e  canopy i s  r e l a t i v e l y  c losed ,  and (5) t h e  amount of edge 

Bird Conmunit i e s s l r n d  Within t h e  Study A=a 

General Discussion. - 
A b i r d  corauni ty  h a  been c h a r a c t e r i z &  by P e t t i n g i l l  (1945) as 

R a n  a s s o c l z t i o n  of b i r d s  on a u n i t  of a r e a  on which a complex a s s o c i a t i o n  

of b i r d s ,  o t h e r  m i m a l e ,  and p l a t s  e x i s t s  i n  a s t a t e  of dynamic equi- 

l i b r i m ? .  This a r e a  i s  d i s t i n g u i s h e d  by t h e  phys ica l  and b i o t i c  enviror_- 

ment found upon it and by t h e i r  i n t e r r e l a t i o n s h i p s .  

q u s u ~ l l y  t h e  dec id ing  f e c t o r  i n  t h e  The type of p l ~ n t  comnunity 1, 

d i s t r i b u t i o n  of b i r d  communities, These b i r d  comnunitiee i n  most c2,ses 

a r e  n a e d  a f t e r  t h e  plant corilmunitiee s i n c e  t k e  l a t t e r  a r e  nore e a s i l y  



r e c o p i z a b l e .  However, i n  many czses  where p l a n t  e c o l o g i s t s  have des- 

c r ibed  s e v e r a l  d i f f e r e n t  p l a t  c o ~ n u n i t i e s ,  t h e  o ~ l t n o l o g i s t  I s  able 

t o  work as if only one a s s o c i a t i o n  ex i s t ed .  !!his i s  because p l a n t  eco- 

l o g i s t s  w i l l  s epz ra te  p l a n t s  of t h e  same l i f e  form while f o r  t h e  purpose 

of t h e  o r n i t h o u g i s t ,  t h e s e  d i f f e r e n c e s ,  except  f o r  t h e  d i s t i n c t i o n  be- 

tween coniferous and deciduous,  a r e  n o t  important  in  b i r d  d i s t r i b u t i o n ,  

On the  b a s i s  of t h e  p l a t  a s s o c i a t i o n s ,  f i v e  d i f f e r e n t  b i r d  com- 

munit ies  m a y  be found i n  t h e  area .  They a r e  t h e  Aspen Co$munity, t h e  

Cedar Bog Coraunity, t h e  Red Ikple-Aspen-White Pine Community, t h e  Beach 

Pond Comunity,  and t h e  Beach Community. Of t h e s e ,  only t h e  f i r s t  t h r e e  

may be considereti importznt  s i n c e  t h e  acreage belonging t o  e i t h e r  t h e  

Beach Pool o r  Beach Communities i s  too  small f o r  evzn q u a l i t a t i v e  analy- 

sis. They w i l l  be d iscarded t h e r e f o r e  i n  t h e  d iscuss ion  of t h e  b i r d  

c o m u n i $ i e ~ .  The Aspen Cornunity was t h e  l a r g e s t  as  fa as acreage w a s  

concerned, but contained t h e  s m a l l e s t  number of bresding b i r d s  p e r  u n i t  

area.  The community which contained t h e  l a r g e s t  number of breeding b i r d s  

p e r  u n i t  a r e a  was the  Red Maple-Aspen-Vhi t e  Pine Community, which was 

t h e  second l e r g e s t  as regards  area .  Vhile the con i fe r  a r e a  conta ined  

t h e  smal l e s t  n u ~ b e r  of p a i r s  i t  mas also t h e  smzl les t  i n  a r e a ,  so t h a t  

t h e  r e s u l t ~ n t  dens i ty  we.6 a h o s t  as h i &  a s  t h a t  of t h e  preceding  

assoc ia t ion .  
J 

Sir,ce none of the  a e s c c i a t i o n s  c m  be consi6-ered honoge!ious a s  re -  

gards vegetzt ion it i s  n o t  s u r p r i s i n g  t h a t  t h e  type of s p e c i e s  found i n  

t h e s e  c o ~ m u n i t i e s  does n o t  a1y;zys agree  with t h e  r ? s u l t s  obta ined  by 

observers  working i n  nore homogenous c rezs .  That Gifferences i n  t h e  

n iches  l o c s t e d  i n  t h e  vz.rious co~:nui t les  ~ r i s t  i s  ;shorn by thz  fa ,c t  

t h z t  ove r  % of t h e  spec ies  found i n  t h e  s t ~ d y  a r e a  nes ted  i n  only or,e 

coznunity, 'irlhile t h e  d i s t r i b u t i o n  i n  a l l  caszs  csrriot be c o r r e l a t e d  





e a s i l y  with t h e  v e g e t a t i v e  s u b s t r a t a ,  f o r  t h e  major i ty  of  t h e s e  spe- 

c i e s  a c o r r e l a t i o n  can be demonstrated. 

However, t h e  hypothesf s that  t h e  d i s t r i b u t i o n  of b i r d s  over  an 

a r e a  i s  a d i r e c t  f u n c t i o n  of  t h e  ma- vege ta t ive  types  runs  i n t o  d i f f l -  . 

cul ty  when t h e  d i s t r i b u t i o n  of  bird4 withln one community i s  examined. 

There i n s t e a d  of f i n d l n g  a homogenous p a t t e r n ,  we f i n d  that  t h e  number 

of birds whose t e r r i t p r y  i& ibund in  a given quadra t  v a r i e s  g r e a t l y .  

Even when t h e  f i g u r e s  had been cor rec ted  f o r  d i f f e r e n c e s  i n  s i z e  of the 

quadra t s ,  t h e  r e s u l t s  ranged from 1 t o  7 p a i r s  p e r  quadra t  in t h e  case  

of the  Aspen Cogmunity, from 4 t o  14 p a i r s  in  t h e  case o f  the Red Maple- 

Aspen-White Pine Communfty, and from 4 t o  1 2  p a i r s  in  t h e  case  of  the  

Cedar Bog Community. 

It m i a t  be thought  that  t h e s e  d i f f e r e n c e s  could be accounted f o r  

by d i f f e r e n c e s  in t h e  d e n s i t y ,  s i z e ,  and type of t h e  v e g e t a t i o n  found 

within a p a r t i c u l a  associa . t ion.  To a c e r t a i n  e x t e n t  this  i s  t r u e  as 

i s  s h o ~ n  by t h e  i n c r e a s i n g  number of b i rds  found i n  t h e  Aspens as one 

goes i n t o  o l d e r  znd dense r  por t ions .  %is i s  n o t  t h e  complete p i c t u r e ,  

f o r  z r e a s  of exact ly  t h e  same cover  type were found t o  have d i f f e r e n t  

d e n s i t i e s .  An ans-ver tb t h i s  problem has been sought by a number of 

vrorkers i n  the f i e l d .  One hypothes is  advmced as a p o s s i b l e  s o l u t i o n  

i s  t h a t  t h e  nuiber  of birds wi th in  a given a s s o c i a t i o n  i s  a func t ion  

of t h e  amount of edge p r e s e n t .  Q u a n t i t a t i v e  vmrk t o  t e s t  t h i s  h~vpo- 

t h e s i s  ms done by Seecher  (1942) who fould  a p o s i t i v e  c o r r e l a t i o n  be- 

tween a n o m t  of edge and t h e  n e s t i n g  b i d  populat ion.  

Zdge hzs been d e f i n e d  as t h e  m c u n t  of border  around any p l a n t  

co~muni ty  i n  a given complex of conmunities. It could be considered 

as t h e  ecotone o r  zone of t e n s f o n  b e t ~ e e n  varioua c o z . a r ~ i t i e s .  me 

e f f e c t  of e&e on b i r d - p o p u l a t i o c s  can be t e s t e d  i n  two 'i;;ajrs from t h i s  





study. The f i r s t  method i s  t o  compare t h e  aarrious a s s o c i a t i o n s  as t o  

t h e i r  m o u n t  of edge and t o  see  how th i s  a f f e c t s  t h e  b i r d  populat ion.  

However, t h i s  method has m v l y  f a l a c i e e  among them being  that  it i s  in- 

p o s s i b l e  t o  d i f f e r e n t i a t e  i n  rnmy cases  as t o  whether t h e  d i f f e r e n t  

d e n s i t y  i s  due t o  vege ta t ive  c h a r a c t e r i s t i c s  o r  t o  t h e  amount of edge. 

The second method i s  t o  t a k e  an a r e a  of somewhat s i n i l z r  p l a n t  composl- 

t i o n  2nd t o  see  how t h e  popu la t ion  v a r i e s  with edge. Before an a n a l y s i s  

of t h i s  t y p e  i s  done, it would be we l l  t o  c o n s i c e r  t h e  n a t u r e  of t h e  

ecotone s e p a r a t i n g  t h e  aspens f r o m  t h e  cedar  bog. This  a s ~ o c i a t i o n  w a s  

c h m a c t e r i z e d  e a r l i e r  as be ing  d i s t i n g u i s h e d  n o t  by t h e  type  of dominant 

p l a t s ,  bu t  by t h e  genera l  complexity of t h e  v e g e t a t i o n ,  both q u a l i t a -  

t i v e l y  a d  q u a n t i t a t i v e l y .  Open a r e a s  e x i s t  t b u g h o u t  t h i s  a s s o c i a t i o n  

and s n a l l  patches of coni ferous  and deciduous t r e e s  p o w  addacent t o  

each o the r .  Therefore it might be p o s s i b l e  t o  cons ide r  th i s  e n t i r e  

a r e a  edge, t h a t  i s ,  a zone of t e n s i o n  between v s r i o u s  a s soc ia t ions .  

S ince  t h e  a r e a s  s tud ied  were q u i t e  s m 8 1 1 ,  accura te  q u m t i t a t i v e  

work on t h e  e f f e c t  of edge was impossible  i n '  t h i s  case. However, t h e  

fo l lowing q u a l i t a t i v e  r e s u l t s  were obta ined  some of ~ h i c h  i n d i c s t e  

f a i r l y  i m p o r t m t  t rends.  They e r e  (1) t h a t  t h e  a s s o c i a t i o n  with t h e  

l a r g e s t  amomt of edge cont2,ined t h e  l z r g e s t  number of biras,  while 

t h e  a s s o c i a t i o n  with t h e  second l a r g e s t  m o u n t  of edge had the  second 

h i g h e s t  d e n s i t y ,  and ( 2 )  t n a i  t h e  d i s t r i b u t i o n  of birds i n  a given 

a s s o c t a t i o n  fol1ov:sC very c l o s e l y  t h e  m o u n t  of edge p r e s e n t .  This i s  

shovm i n  t h e  Aspen a s ~ o c i ~ t i o n  where t h e  h i ~ h e s t  popula t ion  w ~ s  f o u n d  

a d i s c e n t  t o  a c u t  over p o r t i o n  con tz in ing  only Bracken ( ~ t e r i s  --- a q u i l i n a ) .  

Evidence a l s o  indicet i r ig  t h i s  tendency i s  suppl ied  a l s o  by t h e  ecotone . 
a r e a  i t s e l f    here t k e  g r e a t e s t  number of p a i r s  ma2s found  here n o t  only 

deciduous 2nd cozifer-ctus g r e x  a d j z c e n t  t o  sach o t h e r  b u t  b e c s u ~ e  of 



where t h e  h igh  water t a b l e ,  a c a t t a i l  swamp in t ruded i n t o  t h e  area. The 

r e s u l t s  of t h i s  s tudy could then be s a i d  t o  be i n  a s e e n e n t  with t h e  

concept of edge as a f a c t o r  c o n t r o l l i n g  popu la t ion  dens i ty .  

The manner i n  which edge opera te8  i s  n o t  completely known b u t  i t  

probably opera tes  in  t h a t  e&e i s  an express ion  of the  vege ta t ive  com- 

p l e x i t y  o f  t h e  area.  One way It does th i s  i s  by adding a pronounced 

shrub l s y e r  t o  t h e  community. This  i s  a r e s u l t  of the  more open cvlopy 

p e r m i t t i n g  a g r e a t e r  amount of l i g h t  t o  r e a c h  t h e  lower l e v e l s  of the  

f o r e s t .  With t h e  a d d i t i o n  of t h e  pronounced shrub l aye r  such b i r e s  as 

t h e  B r o m  Thresher and Indigo  Bunting a r e  a p t  t o  come in .  Also, b i r d s  

v;hich r e q u i r e  c losed  a r e a s  from n e s t i n g ,  b u t  open a reas  f o r  feeding ,  

would a l e e  have a tendency t o  invade such a reas .  

An a t t empt  was made t o  see  i f  t h e  d i s t r i b u t i o n  of b i r d s  wi th in  t h e  

stu&y a r e a  f i t t e d  i n t c  any of t h e  knom Frequency Lam. A l a w  of f r e -  

quency vhich a p p l i e s  t o  c e r t a i n  txpe of b i o l o g i c a l  popula t ions  i s  

Raunkairers  Law of Frequence, This l a w  as t r a n s l a t e d  by Kenoyer (1927)  

s t a t e s  that  n t h e  percentage of f requence of a given spec ies  is t h e  per- 

centage r a t i o  v~hich t h e  p l o t s  on which t h e  s p e c i e s  occurs  bea r s  t o  t h e  

v~hole number of p l o t s  tzken". Raunkeier a l s o  pointed ou t  that t h e  spe- 

c i e s  of l e a s t  frequence a r e  by far the  most numerous with t h e  nuzber 

s t e z d i l y  d e c l i n i n g  as h igher  f requencies  a r e  encountered u n t i l  t h e  per- 

centage reaches  80s when the  number i n c r e a s e s  e l i & t l y .  Gleeson (1929)  

i n  an s n a l y s i s  of t h e s e  l a w s  s t a t e s  t h a t  they merely express  t h e  f a c t  

t h a t  i n  m y  z s s o c i z t i o n  t h e r e  z r e  more s p e c i e s  v i t h  few i n d i v i d m l s  

than with n m y ,  t h a t  t h e  l a m  i s  most apparent  when q u a & ~ t s  a r e  chcsen 

of t h e  most se rv iceab le  s i z e  t o  s h o ~  frequency and thzt it i s  obscured 

o r  l o s t  i f  t h e  quadrz t s  z r e  e i t h e r  too l x g e  o r  too smell, 



It w a s  found that analysis of th i s  s o r t  does no t  work s a t i s f a c -  

t o r i l y  f o r  such a smzl l  a rea .  The number of quadrate  were both too 

small and t o o  few. m e n  t h e  number of p l o t s  on which a s p e c i e s  nes ted  

w a s  d iv ided  by t h e  t o t a l  number of p l o t s  a l l  t h a t  was obta ined  wzs t h e  

abundance o f  t h e  spec ies .  This i s  because t h e  quadrz ts  were so smal l  

. - that  only one bird w e s  found on a quadrat .  The o t h e r  danger l i e s  i n  

making t h e  quadra t s  so l a r g e  that t h e  frequency of a l l  t h e  spec ies  be- 

comes loo$. Tbe optimum s i z e  f o r  a quadra t  t o  be used i n  o r n i t h o l o g i c a l  

work has y e t  t o  be determined, bu t  it would appear from t h i s  s tudy t o  

be men3 t imes  t h e  s i z e  of t h e  quadra t s  used i n  thL8 study (sverege s i z e  

mas 1 a c r e  1. 

What t h i s  l a w  expresses  i s  merely that dominance e x i s t s  i n  a bione, 

That i s ,  t h a t  t h e r e  a r e  s e v e r a l  p l a n t s  which a r e  q u i t e  common, hard ly  

any w i t h  i n t e m e d i a t e  popula-tions md a g r e a t  number of  them q u i t e  
f"' 

scerce.  I n  a g e n e r ~ l  sense ,  t h i s  i s  t r u e  of  t h i s  a r e a ,  t h e t o m i n a n t  

b i r d s  being t h e  Red-eyed V i r e ~  and Ovenbird. Only a few b i r d s  were 

found which were c l o s e  t o  those  i n  d e n s i t y ,  while a g r e a t  number mere 

p r e s e n t  i n  one o r  two p a i r s .  

Bird Cor-m.u.rlities - 
Aspen Cormunity. 

This b i r d  community which n2-s l o c a t e d  i n  t h e  Aspen Area, contained 

17  p a i r s  of b i r d s  r e p r e s e n t i n g  13 d i f f e r e n t  species .  The predominmt 

b i r 6 s  i n  t h e  a r e a  were t h e  Red-eyed Vireo m d  t h e  Ovenjird which com- 

p r i s e d  23$ =d 16$ of t h e  t o t a l  popu la t ion  respec t ive ly .  Other b i r d s  

found i n  t h i s  com~uni ty  include& the \vood Pewee, the  R e d s t r r t ,  t h e  

Crested Flyca tcher ,  t h e  R u f f e d  Grouse, t h e  F l i c k e r ,  t h e  !Thippoorv!ill, 

t h e  b b i n ,  t h e  Cowbird, t h e  Song Sparrow, t h e  Cedw Wa,rv:ing, 2nd t he  
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i.Red-eyed Vireo 4 
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3,Ruffed Grouse 1 
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5.Elielcer 1 
6,CreatedFlycatcher 1 
7,Wood Pewee 1 
8, Robin I 
9,Cedar Waxwing 1 
10, Pine 'Wfarbler 1 
11. Redstart 1 
12, Song Sparrow 1 
13,CawbirQ * 
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Pine  Warbler, Only one b i r d  p a i r  of each of t h e  spec ies  w a s  found, 

The a r e a  of t h i s  comuni ty  w a s  1 8  a c r e s ,  g i v i n g  a d e n s i t y  of 94 

p a i r s / l O O  acres .  This  dens i ty  i s  r e l a t i v e l y  s m a l l  when compared t o  the 

o t h e r  two c o m u l ~ i t i e s  which both hzid d e n s i t i e s  of over  200 pairs /100 

acres .  The d i s t r i b u t i o n  of birds w a s  n o t  uniform with very l i t t l e  b i r d  

l i f e  in t h e  southern p o r t i o n  of t h e  sea. The dens i ty  has  probably some 

c o r r e l a t i o n  with t h e  d e n s i t y  of  t h e  f o r e s t .  An i n d i c a t i o n  of t h i s  i s  

provided by a r e a  l o c ~ t e d  south of  t h e  s tudy regton. A l l  o f  t h i s  r e g i o n  

i s  q u i t e  a i m i l a r  t o  quadrz ts  1 t o  4 which a r e  very spa r se  i n  t h e i r  

vege ta t ive  covering. The t r e e s  a r e  q u i t e  yoQng, spaced r e l a t i v e l y  far 

a p a r t  pe rmi t t ing  a f a i r l y  open canopy. I n  s p i t e  of t h e  l z r g e  amount 

of l i g h t  reaching the  f o r e s t  f l o o r  t h e  sh rub  l z y e r  was r e l a t i v e l y  a- 
developed. Vhile q u a n t i t a t i v e  work w a s  n o t  done, a  number of walks 

t W o u g h  t h e  region revealed  a very sad1  number of b i rds .  data 

i s  confirmed by the  work of Bline (1939) whose d a t a  showed a very s ~ a l l  

bird populat ion in t k e  ares.  

The mech~nism by r ~ h i c h  the  dens i ty  of t h e  t r e e s  a f f e c t s  t h e  b i r d  

d i s t r i b u t i o n  h z , ~  no t  y e t  been dete,mined. The denser  are?-s by these  

s e f i n i t i o n s  provide a g r e a t e r  amo-mt of vege tz t ion ,  bu t  i n  a pure ly  
:/-- .. . - - 

q u a l i t a t i v e  t;;.zy it would seen t h a t  the  r e l a t i v e l y  green Aspen vrould 

provide t h e  necesszry niche requfrernents. An e ~ ? ~ % p l e  of t h e  p r e f e r a ~ c e  

f o r  shade6 a reas  i~ shoy,n by t h e  d - i s t r i b u t i o n  of the t k e e  ?redoriiinznt 

b i r d s  of the  deciduous f o r s s t ,  t ke  R e d s t s r t ,  t h e  Gvenbird, an& the  Red- 

eyed Vlreo. I n  2 c l i n a x  f o r e s t ,  t h e  d e n s i t y  of these  s r e c i e s  i s  sbout  

equzl .  A s  the er;~; i ron:rent~l  f a c t o r s  becone l e s s  l i k e  t h e  c l i n z x  con- 

d i t i o n ,  the eei ls i ty  of t h e s e  b i r d s  rr ,?idly changes, bu t  t h e  d i f f e r e n t i a l  

i s  q u i t e  d i f f e r e n t .  Reds ta r t  popula t ion  i s  t h e  f i r s t  t o  dec resse  



nunbers and p r a c t i c a l l y  d i sappemwhen  a pure Aspen a r e a  Is reached. 

The Red-eyed Vireo w i l l  remain i n  Aspen a r e a s  a t  only a l i t t l e  l e s s  

than maximum d e n ~ i t y  but d isappears  when t h e  canopy becomes open. The 

Ovenbird was found In  a l l  p a r t s  of t h e  s tudy a r e a ;  i t s  only require- 
d. ,--> - - 

m e n t ~  seeming t o  be t h e  presence of some t r e e s  and undergrowth, 

Q u z n t i t a t i v e  s ta tements  regarding  t h e  o t h e r  b i r d s  found i n  t h e  

z r e a  c m n o t  be made, due t o  t h e  small n m b e r  of b i r d s  involved. It 

can be said w i t > ? - t h e  cornuni ty , t h e  Red-eyed Vireo, Ovenbird, Vood 

Pejree, R M f  ed Grouse, R e d s t a r t ,  and Crested F lyca tche r  showed a pre- 

fe rence  f o r  f o r e s t  i n t e r i o r ,  while t h e  F l i c k e r ,  Robin, W h i p p o ~ m i l l ,  

Song Sparrow, and Cedar Waxwing were more of t e n  loca ted  n e a r  edges. 

The Cowbird should be considered a v i s i t e . n t  while t h e  presence of t h e  

Pine Warbler w a s  due t o  a s t r ip  of P ines  found along t h e  l a k e  from 

which t h i s  s p e c i e s  never moved. 

This  b i rd  community can be suinaarized by s t a t i n g  t h a t  t h e  b i r d s  

a r e  q u a l i t a t i v e l y  l i k e  those of t h e  deciduous b i o i ~  climax, but  due 

t o  t h e  l a c k  of complexity of t h e  vege ta t ion ,  had a very small breeding 

b i r d  popula t ion .  

The Red Il&e-A~.~en-Mhite P ine  Corir3unity. - - 

This b i r d  cornnunity vhlch 1~2s l o c e t z 6  in t h e  Red Iaple-Aspex-',?kite 

Pine a r e a  contairied 1s p a i r s  a c r e s  giving a breeding b i r d  d e ~ s i t y  

of 224 b i r d  pairs/100 ecrzs .  Thi r teen  sgec ies  s e r e  found breeding i n  

t h e  a r e a  of which t h e  predominant b i r d  v2s t h e  Gvenbird, which cozprised 

22$ of t h e  populat ion.  The Chickzdee a d  t h e  R e d s t a r t  were the next 

cornonest spec ies ,  t w o  p a i r  of ezch be ing  f o u ~ d  i n  t h i s  corz~unity.  The 

r s n a i n i n g  b i r d e  a l l  represented  by only one p a i r ,  were the Re6-2yed 

- - 



Vireo, the  Indlgo Bunting, the S c a r l e t  Tanager, the  Black and White 

Warbler, t h e  Crested F lyca tche r ,  t h e  C e 6 s - r  Faxwing, the  Hairy Wood- 

pecker ,  t h e  Song Spzrrow, t h e  Chipping Sparrow, and t h e  wood Pewee, 

The Nashvi l le  Warbler and the  Brown Thrzsher were seen i n  t h e  a r e a  but  

frequency of occurence sugges ts  t h a t  they were n o t  breeding. Cowbirds 

were seen f l y i n g  over  t h e  area, but  were n o t  included i n  t h e  popula t ion  

f igures .  

Of t h e  breeding spec ies ,  only 4 seemed t o  show 2 p re fe rence  for 

t h e  denser ,  more shaded p o r t i o n  of t h e  a rea ,  they were t h e  Ovenbird, 

t h e  Red-eyed Vireo, the  Vood Pewee, and t h e  H a i q  Woodpecker. The re-  

maining b i r d s  were seen more o f t e n  i n  t h e  t r e e s  border ing  on t h e  edge 

o r  i n  t h e  more dense undergrowth. While coniferous t r e e s  a r e  p r e s e n t  

i n  some numbers i n  t h i s  p l a n t  a s s o c i a t i o n ,  they do n o t  seem t o  have 

a f f e c t e d  t h e  bird populat ion.  Not one spec ies  which i s  l i m i t e d  t o  t h e  

coni ferous  bione xas found i n  t h i s  a rea .  The b i r c s  were e i t h e r  of t h e  

deciduous Tores t  b i o m ,  o r  b i r d s  of shrub,  low t r e e s ,  ~ t n d  f o r e s t  edge 

areas .  The acreage w a s  too small t o  s e e  what e f f e c t  t h i s  ecotone a r e a  

had upon t h e  q u m t i t a t i v e  n a t u r e  of t h e  populat ion.  The q u a l i t a t i v e  

e f f e c t  v~ould be t o  l i m i t  b i r d s  which r e q u i r e  dense shade. 

The Cedar ConnuniQ. -- 
This bi rd  s s s o c i s t i o n  loca t?d  i n  t h e  nor the rn  p o r t i o n  o f  t h e  stu6.y 

area contzined 13 p a i r s  of 11 d i f f e r e n t  s p e c i e s  i n  a r e a  of 6 a c r e s ,  

g i v i n g  the  dens i ty  of bree&ing b i r d s  es 216 pairs/100 ac res .  The 

boundzries of t h e  b i r d  c o r n u n i t i e s  xe re  determined by t h e  ex i s t ence  of 

coni ferous  t r e e s  i n  d~minz-rlt numbers. Due t o  t h e  s m d l  n u i b e r  of 

p ~ i r s ,  predo3inmce c ~ u l d  n o t  be de te rn ined  but  the  Black 2nd %kite 



Tarb le r  and t h e  Chickadee both  were p r e s e ~ t  as two p a i r a  while only one 

p z i r  of each of t h e  o t h e r  s p e c i e s  w a s  found. The spec ies  which were 

p resen t  as one p a i r  included t h e  Uyr t l e  Barbler ,  t h e  Robln, t h e  Bleck- 

th roa ted  Blue Varbler ,  t h e  Rose-breasted Grosbeak, t h e  Cedar Raxwing, 

t h e  Ruffed Grouse, t h e  Red-eyed Vireo,  and t h e  Song Sparrow, The Wood 

Thrush, Winter Wren, and Nashv i l l e  Werbler were seen i n  t h i s  community 

but  d a t a  from l o c a t i o n  of t h e i r  s i n g i n g  p o s t s ,  and from t h e  frequency 

of occurence,  indica tes .  that they bred o u t s i d e  of t h e  study a r e a ,  but 

within t h e  sane type of  bird community. 

Severa l  f a c t s  a r e  q u i t e   apparent^ from en a n a l y s i s  of t h e  bird 

population, One of t h e s e  i s  that  b i r d s  c h a r a c t e r i s t i c  of  both  t h e  de- 

ciduous f o r e s t  bione and t h e  coni ferous  f o r e s t  bione a r e  found i n  t h e  

area.  This can be explained by t h e  occurence of both ,type8 of vegeta- 

t i o n  i n  l a r g e  percentages.  The second f a c t  i s  t h a t  b i r d s  which r e q u i r e  

e6ge as a niche  requirement,  comprise over 305 of t h e  populat ion.  - 
Those b i r d s  were t h e  Robin, t h e  Cedar Vsxwing, t h e  Nashv i l l e  Warbler, 

i t h e  Song Sparrow, and t h e  tBlack-throated Blue Warbler. 7 
The high dens i ty  found i n  t h i s  s m a l l - a e a  c m  probably be l a id  t o  

t h e  conbinat ion of t h e s e  two f e c t o r s ;  r e l a t i v e l y  g r e a t  cornplexity of 

vegeta t ion  and t h e  l a g e  amount of e Q e .  T ~ i s  b i r d  community can be 

~ ~ ~ a i z e d  by s t ~ t i n g  t h z t  t h e  popula t ion  i s  n o t  c h a r a c t e r i s t i c  ex- 

c lus ive ly  of e i t h e r  type  of f o r e s t  bione, but r e p r e s e n t s  a combination 

of the  two. 

Jdq21ysi6 of Powation - Dzta b ~ t h e  ______- Zethod of Palmgreen. 

The F inn i sh  o r n i t h o l o g i s t  Pa lmpaen  ~ z s  t h e  f i r s t  t o  suggest  t h ~ t  

a  d e f i n i t e  r e l a t i o n s h i p  e x i s t e d  b e t w e n  t h e  number of p a i r s  found on 



one t r i p  t o  an a r e a  t o  t h e  t o t d  breedfng populat ion.  H i s   result^ in-  

d i c a t e d  tbt  on one t r i p  t o  an a r e a  about 50% of t h e  popula t ion  could 

be determined. Furthermore, he found t h a t  t h e  t o t a l  populz t ion  was 

usua l ly  determined a f t e r  5 t r i p s  t o  t h e  a r e a  w i t h  t h e  number of p a i r s  

l o c s t e d  as a r e s u l t  of  each success ive  t r i p  i n c r e a s i n g  i n  an e x p o t e n i d  
* 

manner, w i t h  t h e  s lope  reaching  zero a f t e r  t h e  f i f t h  day. The value of 

t h i s  form of a n a l y s i s  i s  t h a t  i f  t h i s  data ho lds  over  a l a r g e  a r e a ,  an 

i d e a  of t h e  breeding popula t ion  could be known a f t e r  only 1 o r  2 t r i p s  

t o  t h e  a rea ,  

t h i s  counQKen&eigh h a s - a n a l y z e d  h i s  data on breeding b i r d  cen- 

suses  in t h i s  and found h i s  r e s u l t s  i n  g e n e r ~ l  agreement with Palm- 

green. The d a t a  from t h i s  study were p u t  t o  t h e  t e s t  of t h i s  a n a l y s i s  

(Table ) and it was seen t h a t  a l i t t l e  o v e r  one half of the  popula- 

t i o n  w a s  determined a f t e r  one t r i p .  The breeding  popula t ion  was corn- 

p l e t e l y  determined a f t e r  5 days,  i n d i c a t i n g  agreement with Pelrngreen. 

However, it i s  f e l t  by t h i s  a u t h o r  t h a t  this method of determining b i r d  

populz t ion  i s  n o t  a c c l z a t e  enough f o r  a s tu6y of t h i s  s o r t .  I t s  c h i e f  

value if genera l  concurrence of r e s u l t s  i s  found, w i l l  l i e  la e s t i m z t i n g  

the populz t ions  of l a r g e  s r e a s  where even e r r o r s  of 10-205 v i l l  n o t  be 

considered too l u g e .  

Analysis  of Ear ly  Eiorning Song. 

On f i v e  nornlngs i n  J u l y ,  v i s i t s  were made t o  t h e  a r e a  t o  o b t a i n  

d a t e  on t h e  morning Eon& of t h e  b i r d s  of the  a rea .  Information as t o  
c A . / -4  

&en t h e  b i r d s  f i r s t  began t o  s i n g ,  and f o r  how long  t h e  ' of song 

would be, was t o  be recorded. The purpose of obtainarig t t i s  ir.fom,a- 

t ior ,  172s t o  s e e  if c o m e l e t i o n s  e x i s t &  betv:een t h e  z n o ~ n t  m d  t i n e  

of s ing ing  2nd t h e  t e r r i t o r i e s  of t h e  va.rious spec ies .  Th.e r e s - d t s  



, f <,$ 
MORbTrnG SOX DATA 

\ i 
b- 

whip-poor-will 1 2 1 1  - 3,3? 3.51 3.45 4.07 .. - - . . .L 

ovenbird 2 6 2 2 7  3.47 4.30 4.06 4.21 - .#. - .  .d 

Scarlet Tanager 3 3 4 5 2 - - - 4.03 4,06 4.18 4.50 - -  - .-• • .I . - r .  

Wood Pewee 4 1 6 6 4  4.14 3.25 4.24 5.30 . .  
Red-eyed Vireo 5 5 8 7 6  4.28 4.29 4.44 5.30 - - - 
Pine Warbler 

- . -  

Chickadee 7 9 9  

Black and White 9 8 11 8 4,42 4.34 4.46 

Robin 

Wood Thush 11 11 3 3 4.50 4.46 4,15 
. . 

Winter Wren i3 10 

Cedar WaxRPing 12 12 . . 4.55 4.51 

Song Sparrow 12 7 7 9 4.50 -4.31 4.32 

~ n d i g o  Bunti ng 3 4,28 



obta ined  a r e  summarized i n  Table . Aside from t h e  genera l  tendency 

noted  f o r  t h e  birds t o  s i n g  at  a l s t e r  t i n e  and f o r  s h o r t e r  per iods  

each day, t h e  r e s u l t s  a r e  too incomplete t o  be s i g n l f i c z n t .  The de- 

c rease  i n  s i n g i n g  while acconpmying t h e  d e c r e ~ s e  i n  sunlight does n o t  

appear t o  be p r imar i ly  r e l a t e d  t o  it s i n c e  t h e  r a t e s  of decrease z r e  

n o t  a t  211 s i n i l e .  

h n o t a t e d  L i s t  of t h e  Birds Found i n  t h e  Study Area - - 
Breeding B i r d s  

1 Ruffed Grouse, Bonzse m b e l l u s .  Two f m i l i e s  were found of t h i s  
I 

b i r d ,  one fmily was found feetiin& i n  t h e  Aspen a s s o c i e s ,  while t h e  

second group was l o c ~ t e d  among t h e  cedars.  The n e s t  of t h e  group lo- 

ca ted  i n  t h e  cedar a s soc ies  VJES  found on June 21. It containetl 3 eggs 

v!hich hatched cne week l a t e r .  The young remeined i n  t h e  a r e a  u n t i l  
C 

t h e  1st  of August when tney were l z s t  recorder?. Since t h s  bi1-6~ o f t e n  

aandered o u t  of t h e  s t u Q  a r e a ,  no a t tempt  v;as nade t o  determine s i z e  

of t e r r i t o r i e s .  

Spot ted  Smd-piper, A c t i t i s  naculz.ria. This s ~ n d p i ~ e r  we& found 

b r ~ e d i r ? ~  d o n g  t h e  beach. A t  t h e  b e g i n - ~ i n g  oz" tF-e s tudy ,  tl-:re2 p ~ , i r  

were p r e s e n t  of ~ h i c h  one soon disapyearsd.  @ ~ e  n e s t  1~12s locz ted  a t  

Pine F o i n t ,  r ~ h i l e  the  o t h e r  v:ss s i t u a t e d  on E 2 s t  Poin t .  Only t l e  l 2 t -  

t e r  n e s t  produced young, of vihich 3 out  of 4 surv ive& until the f m i l y  

 sou^ 1 3 f t  t h e  area. This spec ies  V ; ~ E  recorded exc lus ive ly  frcz t h e  

bes,ch a s s o c i a t i o n .  I,:elson (1929) found no evidezce of t h e  exis%?nce 

of t e - r i t o r i e s  i n  t h i s  s2ecies .  

Bhip-poor-17111, h i r o s t o x u s  ---- vocif erus. Cne b i r d  r2.s hezrri sing'zg 

f r ~ m  t 3 e  Asr~en zssocia.tion on a nurr~ber o f  t i n e s .  7ne l o c e t i o n  cf t h s  
w-- -- - 



s i n g i n g  p o s t  renaineC q u f t e  cons tzn t ,  never  moving out  of one quadrat .  

Otherwise, no information as t o  t h e  s i z e  o r  occurrence of  t e r r i t o r i e s  

w a s  obtained. Though t h e  b i r d  cont inued s i n g i n g  throughout t h e  e n t i r e  

l e n g t h  of t h e  s tudy,  both t h e  dura t ion  and frequency of the  song de- 

creased.  This b i r d  wa.s 2s a r u l e  the  f i r s t  bird t o  s i n g  i n  t h e  morn- 

ing, with t h e  time when t h e  song began t o  s i n g  became l a t e r ,  as t h e  

summer progressed. 

Belted Kingfisher,  Eegaceryle a h y o n ,  One p a w  of t h i s  s p e c i e s  

w a s  found i n  the  bezch assoc ia t ion .  The n e s t  was probably l o c a t e d  i n  

a ho le  i n  Kingfisher  Cove. No evidence of  t e r r a r y  was observed, t h e  

s p e c i e s  be ing  merely confined t o  a r e a s  n e a r  water. 

F l i c k e r ,  Colzptus aura tus .  This s p e c i e s  w a s  seen i n  a l l  p a r t s  of 

t h e  study a r e a ,  but  from t h e  frequency of occurrence,  it w a s  decided 

tha t  only one p a i r  bred i n  t h e  study area .  This  p a i r  was l o c a t e d  in 

t h e  Aspens where on July 4 two a d u l t s  w i t h  on Juveni le  j u s t  a b l e  t o  

f l y  were seen. Since t h e  young usua l ly  h a t c h  zround the  1 5 t h  of June 

i n  t h i s  a r e a ,  the  random s c a t t e r i n g  of t h e  birds i n  most cases  w a s  t o  

be expected, No data could be obta ined  on t h e  s i z e  of t e r r i t o r i e s  

due t o  t h e  above mentioned f a c t o r .  

Eairy Woodpecker, Dryobztes v i l l o s u s .  The exact  dens i ty  of t h i s  

b i r d  could no t  be d e t e m i n e d  exact ly .  This  i s  i n  p a r t  due t o  t h e  f a c t  

tha t  t h e  young s b o ~ l d  kave been a b l e  t o  f l y  by t h e  tiine t i i i s  problem 

s t a r t e d .  n i l e  t h e  records  were genere l ly  rmdonly  d i s t r i b u t e d ,  t h e  

presence of t h e  b i r d  nore  o f t e n  i n  t h e  ecotone a r e a  su&ests t h a t  t h i s  

vzs poss ib ly  che ~ e s t  s i t e .  Zomever, t h e  frequency of occurrence of 

tb i s  spec ies  i s  g r e a t  enou& t o  zake i t  q u i t e  probzble that  a t  l e a e t  

one pair nes ted  in t h e  study area .  I n f o m a t i o n  2s t o  t h e  s i z e  of 



t e r r i t o r i e s  w a s  n o t  obtained. 

Crested Flyca tcher ,  Edyiarchus c r i n i t u s .  Two p a i r s  of  t h i s  specie8 

were found w i t h i n  t h e  study area ,  One p a i r  occurred In t h e  Aspens, 

A 7 while t h e  o t h e r  n e s t e a  i n  ec95~rie .  The t e r r i t o r i e s  were l a r g e ,  

and i n  both cases  extended o u t  of t h e  study arez. They appeared to 

p e r s i s t  u n t i l  t h e  end of t h e  s tudy,  though n e s t i n g  d a t a  would i n d i c a t e  

t h a t  t h e  young should be a b l e  t c  l e a v e  t h e  n e s t  by t h e  1 5 t h  of July, 

Eastern  Wood Pe-ivee, Z'giochanes v i rens .  This spec ies  was found 

n e s t i n g  i n  both t h e  Aspen and t h e  ecotone a ress .  The t e r r i t o r i e s ,  

whose aver'age s i z e  appeared t o  be a b u t  6 a c r e s ,  p e r s i s t e d  as l o n g  as 

t h e  study progressed. Two pairs b red  i n  t h e  study a rea ,  while ano the r  

p a i r  occas ional ly  c m e  i n t o  t h e  z r e a  from t h e  south,  

Rough-~inged Sv:allov.~, S te lg idop te ryx  ruf i c o l l i s .  One p a i r  n e ~ t e d  

in t h e  banks a t  Kingfisher  Cove. This  spec ies  n e s t s  very e a r l y ,  which 

probably accounts f o r  t h e  e2xly disappearence of %?-is s p e c i e s  from t h e  

a rea .  The les t  d a t e  v;hen i t  lF;as r e c ~ r d e a  was Ju ly  9. No evidence f o r  

t h e  ex i s t ence  of t e r r i t o r i e s  w a s  found. 

Black-czpped Chickedee, Pen thas tes  a t r i c z p i l l u g .  Vnile t h i s  spe- 

c i e s  wa.s seen i n  every a s s o c i a t i o n ,  t h e  frequency of occurrence ind i -  

c a t 2 s  four  f m i l y  groups, two occur r ing  i n  both t h e  ecotone a-d t h e  

ce6z-r regions.  T 3 i s  spec ies  s ; a ~ d e r s  g r e e t l y ,  e spec iz l ly  a f t e r  t h e  

young hzve l e f t  t h e  n e s t  ~ d . c h  i n  this 2re.z skotild be t h e  1st  week 

i n  June. Deta f r 3 m  t5is ~ t u d y  voUld sesm t o  i n d i c s t e  t h a t  t h e  w n d e r -  

i n g  i s  u s u d l y  conf ined  t o  a r e a s  of 3 o r  4 a x e s .  

Robin, -- firCus m i ~ r a t o r i u s .  -- This b i d  QES s e e n  i n  vz r ious  l o c a l i -  

t i e s  of the s t ~ ~  ersa. D e t e m l n a i i ~ n  of t e r r i t o r i e s  Tt:2us n o t  p o s s i b l e  

s i n c e  t h e  b i r d s  amdered  o u t  of the stu6y 2 rea  ~ z n y  t imes.  Hosever, 
- - -- --.- - 



it appazrs probabl$ t h a t  one p a i r  nested i n  the  Aspens while t h e  o t h e r  

p a i r  w a s  found most o f t e n  i n  t h e  ecotone area .  The e i t n a t i o n  wzs com- 

p l i c a t e d  by t h e  e a r l y  n e s t i n g  of  t h i s  spec ies ,  though one male cont in-  

ued t o  have a morning song u n t i l  t h e  end of t h e  study, The f o r e s t  in- ' 

t e r i o r s  were avoided, this  s p e c i e s  p r e f e r r i n g  edge. 

Cedar Waxwing, Bombycillz. cedorum. Up t o  t h e  p r e s e n t ,  t h e  exis -  

tence of t e r r i t o r i e s  f o r  t h i s  spec ies  has n o t  been demonstrsted. How- 

ever,  t h e  d i s t r i b u t i o n  of t h i s  spec ies  was n o t  random, %% t h e  s p o t s  

where t h i s  spec ies  w a s  seen  be ing  grouped i n t o  t h r e e  r a t h e r  l o c a l i z e d  

regions.  These r e g i o n s  were loca ted  i n  each of one of t h e  t h r e e  

a s soc ia t ions .  It w a s  assum& t h e r e f o r e ,  t h a t  t h e r e  were t h r e e  breed- 

Ing  p a i r s  i n  t h e  r eg ion ,  though it i s  p o s s i b l e  t h a t  a t  l e a s t  one of 

L bhe a reps  wads b u t  a f e e d i n g  s t 2 t i o n .  Some waxwing3aere seen coming 

i n  f ron o u t s i d e  t h e  a r e a ,  t h e  purpose being t o  f eed  on June B e r r i e s  

(Anelonchier - cu iadens i s )  , bu t  those  were n o t  p l o t t e d .  

Red-eyed Vireo, Vireo olivace-. This spec ies  was t h e  second 

cornonest b i r d  i n  t h e  study a r e a ,  6 p a i r s  being p l o t t e d .  l a e n  t h e  

d i s t r i b u t i o n  w e s  analyzed as t o  a s s o c i a t i o n s ,  it  vas found t h a t  4 p a i r  

nestzd i n  the  Aspens, w i t h  a p a i r  each i n  t h e  o t h e r  a r e a s .  The d i s -  

t r i b u t i o n  nas very r e g u l a r  f o r  t h i s  spec ies ,  allov!ing t e r r i t o r i e s  t o  
n be determined e a s i l y .  l n e  average s i z e  of 2 t e r r i t o r y  mas one a c r e ,  

v i t h  t h e  s i z e s  raging  from g t o  1$. zcres.  nunber of a v a i l a b l e  

deciduous t r e e s  IVES small a d  r a t h e r  c lose ly  grouped i n  t h e  c o n i f e r  

z s s o c i ~ t i o n .  Here t h e  t e r r i t o r y  s i z e  ~ z s  r e l a t i v e l y  very smal l ,  be ing  
n l e s s  than 5 acre .  i h e  t e r r i t ~ r i e s  in 4 ou t  of 6 cas3s h e l d  u n t i l  t'le 

studjr terminated.  This s?ec ies  appezrec t o  be d i s t u r b e d  by t h e  Blue 

Jws, ~ h o  o f t e n  were ssen  i n  tkz  v i c i n i t y  of t h e  nes t .  Judging from 



t he  alarm n o t e s  given 'Dy t h e  V i r e ~ ,  t h e  Jays were a t t a c k i n g  t h e  young 

b i rbs .  

Black and White Barbler ,  M n i o l f i a  va r i a .  Three p a i r s  were l o -  

ca ted  of t h i s  spec ies ,  two i n  t h e  cedar  a s s o c i a t i o n ,  and one i n  t h e  

ecotone area .  Again due t o  t h e  small a r e a s  used, f i g u r e s  for dens i ty  

a r e  n o t  s i g n i f  i c m t ,  but  t n i s  s p e c i e s  appezred t o  be one of t h e  most 

conaon b i r d s  i n  t h e  cedar bog. The t e ~ r i t o r i e s  of each of these  p a i r s  

extended ou t  of t h e  region s t u d i e d ,  b u t  from t h e  data p r e s e n t ,  it 

would appezr  that  t h i s  b i r d  has a r e l a t i v e l y  l a r g e  t e r r i t o r y ,  3 or 4 

ac res  be ing  t h e  probablg-s ize .  This spec ies  ~ 2 6  n o t  observed f i g h t i n g  

mong themselves,  but one i n s t a n c e  of t h i s  s p e c i e s  chas ing  a Kashvi l le  

Warbler out  of i t s  t e r r i t o r y  mas bbserved. This may be due t o  t h e  

f a c t  t h a t  t h e s e  spec ies  occupy r e l a , t i v e l y  similar n iches .  It R a s  ob- 

serve& mostly i n  shrubs or small t r e e s  in t h e  ecotone a r e a ,  but  where 

it was l o c s t e d  i n  t h e  cedars ,  it w a s  usual ly  seen feed ing  among t h e  

h igher  b rmches .  The t e r r i t o r i e s  of t h i s  spec ies  zppeared t o  hold  

t h r o u a o u t  t h e  time of  t h e  study. 

BlzcB-throated Blue Warbler, - Dendroica c o r ~ d e s c e n s .  One p a i r  of 

t h i s  s p e c i e s  V T ~ E  fo-md i n  t h e  Cedar Associat ion.  I t s  t e r r i t o r y  ex- 

tended o u t  of t h e  study a r e a ,  so  d e t e m i n a t i o n  of t h e  s i z e  of the 

t e r r i t o r y  -gas n o t  a t t eap ted .  Thls b i r d  w2s seen only u n t i l  the  9th 

of Ju ly .  Judging from t h e  o t h e r  breeding  records ,  t h L s  i s  a  l i t t l e  

e z r l y  f o r  d i s i n t e g r a t i o n  of t e r r i t o r y ,  so it i s  p o s s i b l e  t h a t  t h e  

n e s t  vfas f o r  some rezson destroyed. 

Pine 'darbler ,  Der;droica - pinus .  One p a i r  was found i n  t h e  study 

area ,  \'gkile t h e  genere l  locz- t ion was i n  t h e  Aspen a s s o c i a t i o n ,  t h e  

distribution ~ 2 s  completely d e t e m l n e d  by t h e  presence of r z t h e r  t a l l  



p i n e s  found o ~ l y  along t h e  lake.  S ince  t h e  s p e c i e s  only went about 

$ meters  at a maxhum from t h e  edge of t h e  l a k e ,  t h e  s i z e  of t e r r i t o r g  

w a s  q u i t e  s m d l ,  The male bird did wander some 300 meters a long t h e  

shore. The male was last  seen on t h e  1 8 t h  of July. The breakdom of 

t h e  t e r r i t o r y  probably occurred  when t h e  young l e f t  t h e  n e s t ,  which i n  

t h e  case of 2 p a i r  o u t s i d e  t h e  s tudy a r e a ,  occurred  on J u l y  12. 

ldyrt le  Warbler, Dendrolca coronata.  Th i s  spec ies  m a s  found only 

i n  t h e  c o n i f e r  a s s o c i a t i o n ,  where one p a i r  w a s  found. The t e r r i k o r y  

was r e l a t i v e l y  l u g e ,  occupying about 4 acres .  It was p r e s e n t  a t  t h e  

b e g i n n h g  of t h e  study and l z s t e d  through t h e  3 rd  week i n  Ju ly .  The 

d e n s i t y  i n  the  con i fe r s  a r e a  w a s  found t o  be 1 6  pair/100 acres .  

Ovenbird, Seiurus au rooap i l lus .  This s p e c i e s  wzs t h e  commonest 

b i r d  i n  t h e  study a rea ,  with a d e n s i t y  of 23 pairs /100 ac res .  while  

t h e  d l t r i b u t i o n  172s genera l ly  over  t h e  whole a r e a ,  t h i s  b i r d  w a s  com- 

monest i n  t h e  ecotone region ,  where a d e n s i t y  of 50 pairs /100 a c r e s  

was recorded. The lowest d e n s i t y  w a s  i n  t h e  c o n i f e r s  w i t h  16    airs/ 

100 a c r e s ,  but it i s  doub t fu l  whether t h e s e  f i g u r e s  a r e  s i g n i f i c m t .  

T e r r i t o r i e s  of tbis  spec ies  were wel l  marked, being a l ready p r e s e n t  

when t h e  study begen. They cont inued t o  e x i s t  u n t i l  t h e  l a s t  week i n  

J u l y ,  when the  s inging  m d e s  were n o t  heard i n  s e v e r a l  cases.  The 

s i n g i n g  of the  male continued i n  one case  u n t i l  at  l e e s t  one v:eek a f t e r  

t h e  young h2d l e f t  t h e  nes t .  This  s p e c i e s  v e s  found i n  a l l  t h r e e  

~ s s o c i a t i o n s ,  i n d i c a t i n g  t h e  a d a p t a b i l i t y  of th is  spec ies  t o  v r r i o u s  

environments, the main requirement  be ing  broad l e a f  t r e e s ,  This l a t t e r  

i s  probably t 6 e  reeson f o r  t h e  r e l a t i v e l y  high dens i ty  of t h i s  species .  

t h e  s i z e s  of the  territories ranged from 1 t o  2 acres .  

Reds tz r t  , - Seto3i.aga - r u t i c i l l a .  Three p ~ i r s  of t h i s  spec ies  were 
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found, two in t h e  ecotone reg ion ,  and one in t h e  Aspens, g iv ing  a den- 

s i t y  of 9 pairs /100 acres .  This spec les  w a s  n o t  limited t o  e i t h e r  the  

f o r e s t  i r i t e r i o r s  o r  edge, being In e i t h e r  p l a c e  at  va r ious  times. The 

t e r r i t o r i e s  of th is  s p e c i e s  r a g e d  from 1'2 to 3 a c r e s ,  and were pre- 

~ e n t  a t  t h e  beginning of t h e  study, However, t h e  t e r r i t o r i e s  of this  

spec ies  broke up e a r l y ,  w i t h  a l l  tbxee pairs l e a v i n g  the  w e a  by the 

beginning of t h e  3 r d  week of Julg. 

- Red-vinged Blackbifi ,  &e lan i s  vho eniceus. Three ind iv idua l s  of 

t h i s  s p e c l e s ,  two female and one male, were seen a number of times i n  

the b e ~ c h  pond a s s o c i a t i o n ,  However, t h e  d a t e s  when they were seen were 

211 i n  la* June o r  e a r l y  J u l y ,  The l a s t  recorded d a t e  f o r  this species 

w ~ s  July 9,  when one b i r d  w a s  seen. It is doub t fu l  whether t h i s  spe- 

c i e s  n e s t e d  i n  t h i s  a s s o c i a t i o n  s ince  no t r a c e  of a n e s t  o r  young mas 

found. The r e g u l a r i t y  of t h e i r  occurrence sugges t s ,  however, t h a t  they 

probably were going t o  n e s t  i n  t h e  r eg ion ,  b u t  f o r  some reason,  aban- 

doned t h e  e f f o r t .  

Cov~bird, Molothrug z t e r .  This  s p e c i e s ,  a w e l l  knovm s o c i a l  para- 

s i t e ,  of course had no n e s t  i n  t h e  area .  Howsver, s ince  it 1qys i t s  

eggs i n  n e s t s  of spec ies  found i n  t h e  a r e a ,  it w a s  included i n  t h e  

l i s t  of breeding  b i r d s .  No f i g u r e s  f o r  dens i ty  can be given, 2nd s i n c e  

%he t e r r i t o r i e s  do n o t  e x i s t  f o r  this species ,  data  c m n o t  be given 

on them. This spec ies  w2.s seen o r  heard q u i t e  r e g u l r r l y  u n t i l  the  
i s  

3rd v;eek i n  July, t~vken it disa2peared from the  area. The absence pro- 

bably c o r r e l e t e d  v ~ i t h  tiie end of e& laying by most of t h e  b i rds  found 

~ i t h i n  t h e  stucy 21-22, 

S c ~ r l e t  Tznager, - Perenga e m t h r c n e l u s .  Two p a i r s  of this spec ies  

51 ~ r e q u e n t e d  t h e  s t u Q  - a r e a ,  b u t  only one tr;es be l i eved  t o  be nes t ing .  



This p a i r  occurred in t h e  ecotone reg ion ,  b u t  wandered a g r e a t  dezl, 

The t e r r i t o r y  of t h i s  p a i r  w a s  found t o  be l a r g e ,  probably over  5 acres ,  

but  t h e  exac t  s i z e  oould n o t  be determined. The t e r r l t o r g  as known 

from t h e  presence  of  a s ing ing  male, p e r s i s t e d  throughout t h e  e n t i r e  

l e n g t h  of t h e  observat ion ,  

Indigo  h t i n g ,  P a r s e r i n a  cyznea, One pair w a s  p r e s e n t  i n  t h e  

ecotone, but  s i n c e  it occas ional ly  wandered ou t  of the study, a r e a  some 

d i s t a n c e ,  t h e  size of t h e  t e r r i t o r y ,  a l t h o u  'known t o  be l a r g e ,  could 

n o t  be d e t e m i r e d .  A f i g u r e  of t h e  popu la t ion  would be misleading f o r  

t h e  same reason,. The t e r r i t o r y  p e r s i s t e d  throughout t h e  l e n g t h  of the  

study, Th i s  b i r d  was confined a t  a l l  t imes  t o  f o r e s t  edge a reas ,  and 

probably nes ted  i n  undergrowth border ing  t h e  svzmpy a r sa .  

Ro se-breas ted  Grosbeak, - Kedyme1as ludovic ionies .  One p a i r  mas 

p r e s e n t  t h e  c o n i f e r  a s s o c i z t i o n ,  but  due t o  t h e  r e l a t i v e l y  large 

t e r r i t o r y  which ~ e n t  beyond the s t u Q  area,  a dens i ty  f i gu re  would be 

nislesding.  The ex i s t ence  of t e r r i t o r i e s  w a s  shorn by t h e  f i g h t i n g  of 

t h i s  p a i r ' s  m a l e  wi th  a male f r o m  t h e  c o n i f e r  a r e a  e a s t  of the  study 

area .  No f i g u r e  f o r  t e r r i t o r y  s i z e  could be d e i e r m i ~ e d  with m y  accur- 

ac3.  his spec ies  ~ f i : ~ s  0313: f o m d  i n  t h e  con i f e r  a r e a ,  but  t h i s  is  

p r ~ ' c ~ , b l y  due t o  a f a c t o r  o t h e r  thm t h e  type  of l e a f  s ince  ads a r u l e  

tYLis i s  a b i r d  of t h e  deciduous woods. The t e r r i t o r y  broke up r e l e -  

t i v e l y  ez.rly f o r  t h i s  ~ p e c i e s ,  t h i s  b i r C  n o t  being observed a f t e r  t h e  

2nd week, i n  July, This i s  i n  genera l  agreement with o t h e r  r ~ c r , r d s  f ~ o m  

the  S t ~ t i o n  v i c i ~ i t y  v:hich i n d i c & t e  a ve ly  e a r l y  neeting f o r  t h i s  

speo ies ,  the  y o ~ m g  l e a v i n g  t h e  n e s t  by tl?e 26th of Juqe. 

Cinlppln~ Sperrow, S p i z e l l z  pzsser ina .  One pair  of t:r,is sparrovr 

sas I cc2 ted  i n  t h e  ecotone region.  It l e f t  t 3 e  r r e z  soon a f t e r  t h e  
\-.-/.- - 
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study conmenced, so adequate d a t a  on t e r r i t o q  w;s no t  obteined.  The 

e a r l y  deper ture  i~ e a s i l y  p o s s i b l e  s i n c e  t h i s  spec ies  i s  an e u l y  nes- 

t e r  in t h e  region. The d e n s i t y  f i g u r e  obta ined  xes 1 2  paLrs/100 

a c r e s  of t h e  ecotane region. 

Song Sparrow, Ualospiza -- melodia. This spec ies  accounted f o r  4 

p a i r s  of t h e  breeding p a i r ~  of  the study a rea ,  While they were d i ~ -  

t r i b u t e d  i n  each of t h e  main a s s o c i a t i o n s ,  t h e i r  t e r r i t o r i e s  were al- 

w a y s  s i t u z t e d  on t h e  s t r i p  of edge borde r ing  t h e  lzke. It can be con- 

s i d e r e d  as z b i r d  of t h e  edge t h e r e f o r e ,  Its dens i ty  for t h e  ~ l h o l e  

a r e a  was 11 ?~irs/100 a c r e s ,  b u t  t h i s  Ls misleading due t o  t h e  e5ge 

e f f e c t .  A b e t t e r  ~ ~ 2 y  of express ing  i t s  d i s t r i b u t i o n  m i g h t  be t o  say 

tha t  t h e r e  were f o u r  p a i r s  p e r  3 mile  of shore  lizle. T e r r i t o r i s l  s i z e  

rgnged from 1 t o  3 ac res .  This s p e c i e s  i s  ul e a r l y  n e s t e r ,  n o s t  of 

t h e  n e s t s  producing young by t h e  middle of t h e  studjr. 

Birds  Recoz-2-ed f rom Area,  bu.t lJofi-&'eeding i n  StuQi  &ea. - - - - 
Lesser  Loon, Gz-via irmer. This b i r d  a e s  seen f seding a f  S V ~  f e e t  

o f f  shore aej2cer.t t o  t h e  Ceder  A s s o c F a i i ~ n  on Zune 23. 

Grez,t Blue Zeron, Ardez h e r o d i ~ ~ s .  - A f requen t  v i s i t s n t  t o  a r e a ,  

be ing  seen on t h r e e  separa te  rnornir~gs, I t  vias a l ~ ~ a ~ s  seen i n  t h e  

bezch a s s o c i a t i o n  e i t h e r  n e s t i n g  o r  feeding.  

A ~ e r i c a n  i:ergznzer, LIer-~us mer;;anzer. A f ena le  ~ ; i t h  8 young 7:as 

eeen f e e d l r g  2 f e y  f e e t  o f f  shore on t h e  4th of Ju ly .  

Shwp-shi~:i;sd Eav~k, - -  A c c i ~ t e r  velox. An aCult v;as seen once on 

s 3 j u l y  2 lr t?-e c o c ~  e r  a s soc i2 t ion .  A t  t h a t  ti-e i t  Rrs b e i r g  C h ~ ~ e d  

'oj- Slue Z P J E .  

- 3 d d  ~eg : . l e ,  Xz l l ace tus  b u c o c e ~ h ~ = .  A bin5 of t h e  second year 

v:as seen by T. ::elson a t  ? i r e  Toifit o r  June 2g. 



Ki l ldee r ,  Cezyechies voc t fe rus ,  One a d u l t  was seen at  Eas t  Poirit 

feeding  on t h e  beach on July 5. 

Herring Gull, Larus a rgen ta tus .  This b i r d  W 2 6  seen f l y i n g  over  

t h e  r r e a  on p r a c t i c a l l y  every v i s i t .  

Ring-bil led Gull, Lams kumlieni. This g u l l  t o g e t h e r  with t h e  

preceaing spec ies  Kas a l ~ a y s  seen f l y i n g  over  t h e  lake.  

Caspizn Tern, Hydroprogne ca.spia. On two cccas lons  d u r i n g  t h e  

study, t h i s  t e r n  was seen f l y i n g  along t h e  beach. 

Yelloff-bil led Cfuckoo, Coscyzus americanus. This  bird n a s  heard 

o r  seen on f o u r  d i f f e r e n t  occas ions  on o r  n e a r  the s t u Q  area .  It w a s  

probably n e s t i n g  i n  t h e  swampy a r e a  t o  t h e  e a s t  of t h e  ecotone region. 

Mi@thawk, C h o r d e r l e ~  minor. This b i r d  could be seen f l y i n g  over  

t h e  a rea  j u s t  before s u n r i s e  i n  numbers of one o r  two. I ts  n e s t  s i t e  

was unknown. 

D o v , ~ i  Voodpecker, Drydates - ~ u b e s c e n s ,  -- It azs  seen twice,  once i n  

t h e  Aspens, w.:?ile t h e  second t i n e  it xas i n  t--e ecotone region.  Tne 

da tes  on vhich it was seen were both l e t e  i n  the  s tudy,  and consider-  

ing the e z l y  n e s t i n g  of ti-As s p e c i e s ,  these  records  should be l a i d  

t o  pos t  breeding ind iv idus l s .  

Purple  !.:artin, P r o ~ e  subis .  Recortied on tifro days as f l y i n g  over 
n 

t h e  region. lhe  hires were prob5bly from t k e  n e s t i n g  boxes i n  t h e  

Biologic21 S t a t i o n  C e r p ~ s .  

Blue J G ~ ,  Cyanoci t ta  --- c r i s t z t ~ .  This b i r &  sas seen on every v i s i t  

(1 i n  numbers from 1 t o  15. lhey were found i n  no one area, 2nd no evi-  

zence of territories o r  n e s t s  xas  I 'oL.~ .  KestFng r;es probably ~ ' D G U ~  

f i n i s k e d  a t  t h e  Lize vc~en t h e  problem was begun. Since no a c c u r s t e  



method of d e t e r i i b i n g  dens i ty  w a s  1iz1̂ 1onn, it w a s  decided t o  leave  t h e  

spec ies  of f  t h e  breeding  b i r d  r e c o f i ,  

Crow, -- C m s  brachyrhynchus. This  spec ies  was heard o r  seen on 

every t r i p  t o  the  a r e a ,  bu t  i n  no d e f i n i t e  l o c a l i t y .  No n e s t s  were 

found o r  young h e w d ,  so t h e  b i r d  was pre~umed n e s t b g  i n  m o t h e r  

region, The g r e a t e s t  number seen on one dzy v;as . four ,  with one being 

t h e  median, 

Winter Yiren, 1Jvlnu~ h i e n a l i s .  One p a i r  of t h i s  s p e c i e s  w e 6  breed- 

i n g  i n  t h e  ceaers  j u s t  a d j a c e n t  t o  t h e  study a r e a  on t h e  e a s t .  The 

s i z e  of t h e  t e r r i t o r y  was l a r g e  and on two occasions t h i s  spec ies  

wandered i n t o  t h e  study area .  It w a s  heard sh lg ing  on every v i s i t  

t o  the  a r e a ,  il:dl.ce.tlng t h a t  t h e  t e r r i t o r y  p e r s i s t e d  throughout July. 

Brown Thrasher,  Taxostoma rubum. The edge a r e a  t o  t l ie e a s t  of 

ecotone region had on Thrasher  p a i r .  It wandered i n t o  t h e  ecotone 

region on t h r e e  occes ions ,  t h e  l a s t  being on t h e  1 8 t h  of Ju ly .  Sing- 

ing of t h i s  spec ies  ended i n  t h e  second week of J u l y ,  which i s  prob- 

a b l e ,  cons ider ing  t h e  e a r l y  n e s t i n g  of t h i s  spec ies ,  p e r m i t t i n g  t h e  

young t o  leave  t h e  n e s t  i n  may cases  i n  l a t e  June. 

\700d Thrush, Hylocichla  --- mustal ina.  A p a i r  nes ted  i n  t h e  cedar  

a s s o c i a t i o n ,  though i n  a s p o t  o u t s i d e  of t h e  s t ~ @  area .  On both t h e  

5 t h  and t h e  9th of July it azc heard  ~ i c ~ i n g  witkin t h e  study area.  

Rether incomplete d a t a  su.&ests that  t h i s  spec ies  h ~ s  a r e l a t i v e l y  

l s r g e  t e r r i t o r y  v;hich p e r s i s t s  t h r o ~ ~ o u t  Ju ly ,  

Xashvi l le  Y!a.rbler, Venl ivora - r u f i c a p i l l a .  Ykile recorded on t ~ i o  

o c c ~ s i o n s  i n  the  study area, t h e s e  records  a r e  probebly due t o  tvo 

separa te  p a i r s  found on t h e  o t h e r  s i d e  of t h e  peth.  One of t h e s e  

p a i r s  nes ted  i n  one of t h e  edge currcunding the  sr.mp, ~ 5 1 i l e  t h e  

o t h e r  nes ted  i n  t h e  ce&r  a s s o c i a t i o n .  



Baltimore Or io le ,  I c t e r u s  galbula .  A msle of t h i s  spec ies  was 

seen on July 1 6  i n  t h e  cebu '  a r e a .  Since t h i s  i s  an e a r l y  n e s t e r ,  

it m i a t  p o s ~ i b l ~  be p o s t  b reed ing  male y e t  t o  undergo molt. 

Analysis of Data. 

1% might be wise t o  review t h e  d e t z  p r e ~ e n t e d  to  s e e  if any gen- 

e r &  conclusions m i g h t  be reached concerning t h e  b i r d  d i s t r i b u t i o n  

within t h e  study a r e a ,  so that p o s s i b l e  success ional  t r e n d s  could be 

p rea ic tea .  The s t a r t i n g  p o i n t  in an analys i6  of t h i s  s o r t  1s t h a t  

within c e r t a i n  wide l i m i t s ,  t h e  b i r d  l l z e  Fn t h e  area i s  determined 

by the vege tz t ive  c h a r a c t e r i s k i c s .  This i s  e a s i e r  t o  v i s u a l i z e  q u a l i -  

tativel;.  e spec ia l ly  when t h e  cone e p t  of n iche  requirements i s  appl ied.  

Thet i s ,  c e r t a i n  b i r d s  r e q u i r e  a d e f i n i t e  type of vegeta t ion  for such 

requi renents  as n e s t  s i t e ,  n e s t  m a t e r i a l ,  and reeding. The manner i n  

~ ~ h i c h  n iche  requirements a f f e c t  t h i s  b i d  l i f e  q u a l i t a t i v e l y ,  has  been 

discussed i n  a previous  paper ,  Watson 1946, and so  w i l l  n o t  be t r e a t e d  

i n  t h i s  repor t .  

P r e l i m i n a q  data from t k i s  study a l s o  s ~ ~ e s t s  that the  vege ta t ive  

c h e r a c t e r i s t i c s  determine t h e  q u a n t i t a t i v e  s t r u c t k n e  of a p o p u l a t i o n , '  

\i"nile %?-is appeers t o  be a reasonable  hypothesis  and i s  assumed by 

nm3- people,  t h e  exact  manner i n  virhich t'fiis f a c t o r  opera tes  i s  very 

d i f ~ i c u l t  t o  determine. Severa l  examples of t h i s  problem were found 

i n  t h i s  ~ t u d y .  The most obvious case  i s  t h e  ecotone a r e a  where des- 

p i t e  the  presence - of a l a r g e  number of cor,iferous t r e e s ,  no b i r d s  

t y p i c z l  of e coni ferous  a r e a  a e r z  found. It mas n o t  u n t i l  t h e  c o n i f e r  

2ssoc1i t ion ITes reached u r i t i l  such birCis 26 t h e  \?Lrlier Viren, znd the 

r y r t l e  z E r b l e r  y;ere seen. The d l f f  erence betv;een i h e  t7:io a r e a s  ~ 7 2 s  



partly one o f  t h e  d e n s i t y  o f  t h e  t r e e s  but  the m m e r  i n  which t h i s  

might opera te  i s  unknown. Food would n o t  seem t o  be an important  fac- 

t o r ,  n e s t  s i t e  would be a v a i a b l e ,  as would n e a t  ma te r i a l ,  The l a s t  

two f a c t o r s  would n o t  be as abundant,  but  would be p r e s e n t  i n  s u f f i -  

c i e n t  nmbers .  

The dens i ty  in t h e  Aspen a r e a  z l s o  zppezred t o  be c o n t r o l l e d  by 

t h e  dens i ty  of t h e  vegetat ion.  1% would appesr  t h a t  a certain dens i ty  

W a s  r equi red  before a spec ies  such as t h e  Re&-eye6 Vi reo  co-dd  h v z d e  

t k e  2 ~ ~ 2 .  r , k t  t h i s  th resho ld  l i m i t  i s ,  hzs n o t  been determined f o r  

any species ,  and would probably vary f r o n  z e e  t o  area.  Eio~ever,  a 

s e r i e s  of s t u d i e s  l i k e  t h i s  on a much l z r g e r  s c a l e  m i g h t  p rovide  t h e  

necessarjr d a t a  f o r  a c o r r e l a t i o n  on a q u a n t i t a t i v e  bas i s .  

The b i r d  popula t ion  i n  m are2 i s  of course a f f e c t e d  by such fac- 

t o r s  as n e ~ t i n g  success  and p reda t ion .  This f a c t o r  ~ o u l d  t end  t o  flu- 

c r a t e  t h e  popula t ion  from y e a r  t o  y e a r ,  and i n  Eoae c a s e s ,  mtght de- 

t e m i ~ e  the  i n p o r t m c e  of a s p e c i e s  i n  one area.  m e r e  i s  no way $0 

f o r e t e l l  t h e  d i r e c t i o n  of t h e  f z c t o r ,  so 14:hen at ter2pt ing t o  pre-  

d i c t  a p ~ s s i b l e  t r e n d  i n  popula t ion ,  t k e s e  f e c t c r s  must be assursed t o  

havs no e f f e c t .  'liken t h i s  i s  cone, t h e  problem becones one of ma- 

l y s i n g  tke vege ta t ive  c h a r a c t e r i s t i c s  f o r  t h e i r  s u c c e s s l o n ~ l  t rends.  

The trend i~ t h e  csae  of t h i s  a r e a  v ; i l l  be t2r-:ard a s ~ o c i e s  7:-ith coni- 

f erous t r e e s  do;s ir ,a t .  i:kere Aspens ere p r e s e n t ,  Red P i n e  11:ill prob- 

zbQ be dcxinant ,  c X l e  the  ~ o r t k e r n  p o r t i o n   ill becoze a :nore ijrzi- 

c21 Cedar  a s ~ o c l e s .  The e c o t ~ ~ e  r r e a   ill becc,ce dl?y con i fe roue ,  but 

due t c  t h e  high a z t e r ,  mill contain z Gez t  dea l  oZ edge f o r  a long 

t t n e .  The Aspez a r e a ,  v,-i~ile going 

r t  f i r s t  'ceeoze 2 5er.ser Aepen ~ s s o c i e s .  
- -- 



T h e - e f f e c t  of t h e s e  v e g e t a t i v e  t rends  as a whole w i l l  be t o  in- 

crease t h e  nunber of b i r d s  r e q u i r i n g  coniferous t r e e s .  As a r u l e ,  the  

n w b e r  of edge birds  x i11  decrease ,  while t h e  nunber of b i r d s  r e q u i r i n g  

f o r e s t  i n t e r i o r  w i l l  i nc rease .  Some edge birds w i l l  a l w y s  be p r e s e n t  

due t o  t h e  l u g e  m o u n t  of edge bordering Douglas Lzke, and t he  edge 

present  2s a r e s u l t  of t h e  s w m p  t o  t h e  €2-st. Therefore,  Re can expect 

b i r d s  l i k e  t h e  K y r t l e  Warbler, Winter Vren, Wood Thrush, and P ine  

Warbler t o  inc rease  md m i g h t  e ~ e c t  b i r d s  ~ u c h  as t h e  B l ~ c k b u r n i a n  

Varbler,  Black-tliroated Green Barb1 e r ,  m.d P a r u l z  Ira-rbler t o  invade 

t h e  a rea .  The number of Ovenbirds probably w i l l  remzin cons tant ,  as 

t h i s  spec ies  can t o l e r a t e  a l a r g e  percentage of  coni ferous  t r e e s .  The 

Red-eysd Vireo h i l l  d i sappeer  2s 2 dominant, but  i t s  decrease  w i l l  n o t  

be as r a p i d  a s  t h a t  of t h e  R e d s t s r t .  Chickadees w i l l  cont inue to f i n d  

t he  necessary h a b i t a t ,  and should r e m i n  one of t h e  cGmmoner spec ies ,  

The f a t e  of the  edge b i r 2 s  cannot  be p red ic ted  i ~ i d i v i d u a l l y ,  but  t h e i r  

percent  of the  popula t ion  should decrease w e a t l y .  

Sunnary . 
1. A study xas nade of a mixed a r e a  of the  shore  of Douglas Lake 

d u r i ~ g  t h e  swir.er of 1446. The pwpose  of t - i s  s t u w  wss t h r e e f o l d ,  

(1) t o  deterinine t h e  b reed ing  bird population, ( 2 )  c o r r e l a t e  it sith 

the  vege t s t  lve  c h a r z c t e r i s t i c s ,  a d  (3)  LQ d e t  e m ~ i n e  p o s s i b l e  suc- 

c e ~ s i o n a l  t rends  i n  t h e  b i r d  popula t ion .  

2. Three nain p l z n t  c o r ~ i - m i W s  14-ere 2cirnd i n  the area, t h e  Aspen 

AsEGcteg ,  t h e  Ced2.r A ~ s o c i e s ,  a*(; t h e  ReC Ilaple-AspefiT1(i_;Llte P i n e  Zco- 

A "sfie. z e y  ~ 2 ~ 2  zqalyzeC aae t o  t h e i r  e f f e c t  on b i d  populr_tion. 

3 The 'cird c o g z ~ i i t i e s  f o m d  1x2 t k ~ :  V ~ ? ? ~ G U E  p l a n t  CoIa_l~?Ities 



were anally zed both c o l l e c t i v e l y  and ind iv idua l ly .  The vege ta t ive  sub- 

streta was found t o  be t h e  ~iiaFn f a c t o r  l i m i t i n g  d i s t r i b u t i o n .  Hovever, 

t h e  e f f e c t  of edge should be taken  i n t o  cons iders t ion .  

4. The d e n s i t y  of b i r d s -  f o r  t h e  whole a r e a  w a s  157 pairs/100 

a c r e s  and when broken up i n t o  t h e  var ious  communities, w . 2 ~  94 p z l r s /  

100 a c r e s  f o r  t h e  Aspen, 216 pairs /100 acres f o r  the  Cedar a s soc ies ,  

end 224 pairs /100 a c r e s  f o r  a ecotone region. 

5. An ennota ted  l i s t  of t h e  b i r d s  seen i n  t h e  region  mas presented. 

6. Eaps showing t h e  t e r r i t o r i e s  of sone of t h e  breedifig p e i r s  

ae re  included i n  t h e  repor t .  
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