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The term d i s t r i b u t i o n  is commonly used t o  indica te  the 

geographical range of any taxonomic group of organism a d  

implies para l le l i sm t o  the surface of the  earth. Ver t i ca l  

dis%rlbut ioq r e f e r s  t o  the locat ion of organisms w i t h  ,- 
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mountain. Ecologis ts  recognize a v e r t i c a l  hab i t a t  gradation 

i n  vegetation and have attempted t o  place animal l i f e  on a 

v e r t i c a l  a s  wel l  a s  horizontal  plane. The outstanding 
I 

s tudies.of this nature  a r e  by W. C. ~ l l e e , '  and A. A. Allen. 2 

Dr. Allee has  divided a t rop ica l  jungle o f  a ra in-forest  

type i n t o  vegetational  zones a s  follows. 

"1. The a i r  above the fo res t ,  
2. Tree tops above the main f o r e s t  roof, 125 or more 

f e e t  high. 
3. Upper f o r e s t  canopy, 75-100 f e e t  high. 
4. Lower t r e e  tops (second s t o r y  or mid-forest) 

40-60 f e e t  up. 
5. Small t r ees ,  20-30 fee t  high. 
6, Higher shrubs, 10 f e e t  high. 
7, Forest  f loo r .  
8e Subterranean.' 

It Is seen t h a t  an area of t h i s  nature presents a type 

of v e r t i c a l  h a b i t a t  gradation. 

D r .  Allen takes a wooded area and gives a ra ther  general 

c l a s s i f i ca t ion  of the  b i rd  habf ta t s  as  followso 



"Birds of the Woodland and Woodland Borders 
a, ground-hesting b i rds  
b. birds of the  undergrowth and low bushes 
c ,  b i r d s  of t h e  higher buehes and lower branches i 

I d, b i r d s  of the  higher branches and t r e e  topa 
e. b i rds  tha t  n e s t  i n  holes." 

Dr. Allen's arrangement i s  c e r t a i n l y  v e r t i c a l  but 

ref era t o  birds  of the  woodland and . - woodland ,- borders only. 
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of b i rds  i n  a chaparral type oi vegetation in California but 

did not s t a t *  the  seasons i n  which he workea. He divided 
. * r 

this region i n t o  zones based upon the  vegetational l eve l s  

and established d e f i n i t e  c r i t e r i a  -by which the birds  could 

be assigned t o  these zones, The c r i t e r i a  used i n  his 

observations were the  place chosen by the b i rd  f o r  refuge 

i n  time of danger, and the na l t i tude  of the  nesting s i t e .  n 5  

He found a close degree of agreement between the zones chosen 

f o r  nesting and those chosen f o r  refuge by the species 

studied. This, he bel ieves ,  gives a clue t o  the t rue  habi ta t  

zone of the studied species,  and gives a foundation f o r  the 

v e r t i c a l  d i s t r ibut ion  of birds ,  

I have adopted ce r t a in  of h i s  methods and made application 

of them t o  the areas  around the  Universi ty of Michigan 

Biological Station. 
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Three areas  aeri chose'n fb o b s e r v ~ t i o i s .  T h e y  were .-.. 

not s e t  off by na tura l  boundaries the  first being one mile 

and a half  long by one quarter  6f a mile wide, the second 

a mile long by 400 yards wide, and the  t h i r d  about a square 

mile. 

The f i rs t  area mas along the shore of Dou$las Lake 

(between South F i s h t a i l  Bay and North F i s h t a i l  Bay) and the 

ad joining woodland. The shore i t s e l f  i s  colnposed of sand 

f o r  the most  part  u n t i l  pine Point i s  reached. The 

vegetation bordering the shore i s  white pine (pinus s t robus ) ,  

aspens ( ~ o p u l u s  grendidentata and - P. tremuloides) and a f e w  

Norway pines (Pinus resenosa). Pine Point,  t ha t  i s ,  the beach 
scat k 

has several  species of Equistum, &, ~.o ten t ; l l a ,  Lobelia, 

Vaccinum, and a number of grasses. The beach gives away t o  a 

growth of whita and red pines. Far ther  up the beach i s  found 

a sandy outgrowth cal led East Point. The beach i t s e l f  i s  

covered w i t h  Scirpus and bordered by a growth of Lmple ( ~ c e r )  



and willow ( s a l i x )  saplings; this gives way t o  t h e  wood8 

i t s e l f  which i s  made up of red maple (Acer - rubrum), white - -4 
1 

pine, red oak (Overcus boreales) ,  and b i rch  ( ~ e t u l a  alba). 
3 - 2 
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The woodland ar'ea from t he  Station Co East  Point Is 

I 
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made ,up of two d e f i n i t e  sub-cMmax areas  leading t o  a climax 
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~ i r c h  nature  whlch develops Tnto a &all. but wel l  defined 
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associat ion of ' conif ers. The na tu ra l  co-se of succession 

has, if ,course, been interrupted by logging and f i r e  

r e su l t ing  i n  a mixture of the dominant l i f e  forms of these 
, -- 

sub-climax areas,  

The second area was a h i l l  south of '  the s t i t i o n ,  This 

area may be divided i b t o  the h i l l s i d e  and t h e  top  of the  hill. 

 he h i l l s i d e  consis ts  of american beech, birch, red oak, 

moosewood (Acer pennsylvanicum) , red maple, mountain maple 

(Acer - specaturn), basswood sp ilia americana), arrow-wood 

(Viburnum acerf olium) , locust  ( ~ o b i n i a  Pseudo-Acacia) , and 

sumac (Rhus typhina), The top of the  h i l l  i s  of a more open 

mature and consis ts  of small aspens>irch, red paks,  red pines, 

and jack pine (pinus banksioma). 

The ' th i rd  area,  located a mile and a half' south by a 

half  a mile eas t  of the SSation, was used mainly f o r  c a t t l e  

grazing. It i s  divided i n t o  four areas each w i t h  a d i f f e ren t  _ 
dominant lifeform: the f i r s t  area was made up of Populus, 

Betula and Abies bolsamed, the second area was ra ther  low 



and swampy and made up of Salix, t h e  t h i r d  area was of mixed 

codifem and the l a s t  an open rood l o t  of Populus, - Acer and 

a few Betulae 

In accordance with the methods of Dunlavy, the above 

areas  were divided i n t o  ce r t a in  v e r t i c a l  zones based upon 

, 
+ t he  vhrious vegetational Is. ,t;lhese zone~..are represented- ;*. 
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1. Ground %one - ~ r o & d  surface t o  one foot above the 
C 

\ - ,  . - -. 
. ground. - .. 

2. Low-bush zone - One t o  f i v e  f e e t  i n  a l t i t u d e ,  

3. High-bush zone - Five t o  t e n  f e e t  i n  a l t i tude.  

4, Low-tree zone - Ten t o  th i r ty- f tve  f e e t  I n  a l t i tude ,  

5. High-tree zone - Above th i r ty- f ive  f ee t ,  

6, ,Aerial zone - Above the substratum, i n  the a i r ,  

There a r e  very few high t r e e s  i n  the Stat ion area and no 

observations were made i n  t h i s  zone. The lower branches of 

t r e e s  and the higher branches of the high-bush zone, when 

found overlapping, were regarded a s  being i n  the zone 

according t o  t h e i r  a l t i t ude .  For instance, i f  some of .the 

branches of an aspen t r e e  were but e ight  f e e t  from the ground 

they were regarded as  being i n  the high-bush zone, 

The c r i t e r i a  used t o  determine the zone i n  which a bird  

belonged mere four, 

Feeding: 

The place where a b i rd  feeds i s  dependent upon a 

number of food requirements$ quant i ty  and quali ty of the  food, 



type of food, and so on. During the study, data was kept on 

where c e r t a i n  species were found ea t ing  and conclusions were 

drawn t o  the  e f fec t  that the a c t i v i t y  was toovariable t o  be 

a good index of zone. 

Singing: - 
- ,  - 
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season, b i r d  song, tha t  is, the  place o r  spot where a b i rd  

sings, should be a gooa indicator  of v e r t i c a l  d i s t r ibut ion .  

I a l s o  attempted t o  gain information about the singing perch 

. i n  r e l a t i o n  t o  the n&t and place of refuge. 

Refuge ~ b n e :  

The l e v e l  i n  the vegetational  formation which a 

b i r d  s e l e c t s  a s  a place of refuge when frightened may be 

considered a good indicator of the  v e r t i c a l  ecological  niche 

of the  bird.  

Nesting Site: 

The place i n  the vegetational formation where a b i rd  

places i t s  nest  may be a good indicator  of the place a t  which 

the species a t t a i n s  greatest  securi ty  from predators. Thus 

it may be considered a good index t o  the hab i t a t  of the species. 

I did not have enough data about the height of the  nes t s  of 

the b i rds  I studied t o  make much of a correla t ion.  Material 

drawn from l i t e r a t u r e  was much too vague and var iab le  t o  be 

of any use. It i s  suggested that  a paper be published giving 



the nest  heights  of b i rds  i n  the d i f fe rent  types of trees.  
i 

The proceiaure used was t o  walk a8 qu ie t ly  a s  possible I 
through the various areas  taking notes a s  t o  where a b i r d  

\ 

was singing, feeding, and where it would f l y  when f r i e t e n e d .  

The i d e a l  s i t u a t i o n  would be t o  observe the b i r d  when chased 
. .. 
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It will be noticed tha t  most of the b i r d s  l i s t e d  were % 

found i n  the i o r - t k e  zone. m i s  i s  due tp t h e  fact that 

the majority of vegetation i n  this area i s  of a low-tree nature. 

I n  f a c t ,  out of the  15 most abundant birds ,  345 observations 

were made and 260 of them were i n  the low-tree zone, 60 i n  ' 

high-bush zone and 28 i n  low-bush zone. There a r e  some b i rds  I 

t ha t  fly from danger, that  is, they do not dive i n t o  any 

cer ta in  vegetational  l e v e l  when frightened. Such b i r d s  as 

sea-gulls, swifts, swallows, hawks, eagles and ce r t a in  shore 
I 

b i r d s  must  be assigned t o  the a e r i a l  zone, a zone with no 

known levels.  

- Altogether 31 species were under observation, some, of 

course, being observed more than others due t o ' r e l a t i v e  

abundance. From the r e s u l t s  summarized i n  Table I, I have 

drawn graphs, using graph paper of the semi-logarithmic type, 

gor ce r t a in  of the  birds. Their  purpose i s  t o  show 

comparatively the  most and l e a s t  used zones, and the r e l a t i o n  

of feeding, singing and the refuge zones t o  each other, see 

Graph I. 



~t i s  worthwhile t o  discuss here the r e s u l t s  of four  

of the  31 bi rds  t h a t  seem t o  represent the  various types 

of actions pecul iar  t o  the  other species, 

Least Flycatcher: 

The L e ~ s t  Flycatcher was observed 20 times and 16  

of these times-was found in the low-tree zone. nes t ing  
;v :FZ: , 2 -  - -"& s r -  - i - I 
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i n f ~ r m a t i o n  given f o 'A d5l?eggy Muk$iead, student a s s i s t  At 
i n  Ornithology a t  the  Station,  showed that out of 19 nests ,  

18 were %&-the  low-tree zone. Thus itLmay be s a i d  t h a t  the  

t rue  v e r t i c a l  h a b i t a t  of the  Least Flycatcher i n  the  Aspen- 

- Birch sub-climax associat ion i s  i n  the  low-tree zone, 

Robin: 

The Robin was observed 35 times and was found i n  

the low-tree zone 19 times, high-bush zone LO times and low- 

bush zone s i x  times. I t  i s  known t o  nest  from the ground 

up, shpwing no preference f o r  a par t icu lar  zone. It is  a l s o  

known t o  be very adaptable t o  a l l  types of hab i t a t  and 

displays no preference t o  life-zone or biome. I suggest 

cal l ing the bird  a ranging v e r t i c a l  zone type. Examination 

of the graph shows tha t  the b i rd  i s  not so variable i n  i t s  

choice of singing perch. 

. Purple Finch: 

The Purple Finch was observed 32 times and each 
-- 

time was found i n  the low-tree zone. This i s  another good 

example of a b i rd  with a limited v e r t i c a l  d i s t r ibu t ion  



although no accurate nest ing mater ia l  was available. 
- 

Song Sparrow: 

The Song Sparrow proved t o  be very interest ing.  

It was observed 28 times and was found in the low-tree zone 

nine times, high-buah zone nine times and low-bush zone 10 
. *  ' 

times. The data~';;hors the bird %isAn6 eons1 prePerencs iq . .? 
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this region.  he 'graph sh&vsz that ts'bird sang id  the  lor-%- 
"2 
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t r e e  high-bush zones more than i n  the  low-bush zone. 
- 7 
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DISCUSSION 

I n  making a study of this nature  one f inds  himself 

confronted with a number of problems tha t  a re  d e f i n i t e  

obstacles t o  the  continuation of the  study. Some of these 

problems w i l l  be presented and discussed with the hope tha t  

some of the information presented w i l l  solve them; i t  must 

be real ized tha t  this i s  a l l  supposition. 
8 

As p i t e l k a  (pa  130) points  out each bird i s  a uni t  

expressing i t s e l f  physiologically and funct ional ly  and 

dependent upon another uni t  jus t  a s  complex and making the 

sanie type of expression: vegetation. A s  a r e s u l t  of one 

dependent upon the other there  develops a maze .of i n t r i c a t e  

in t e r re l a t ions  and interdependence vhich can only be worked -- 

out i n  a manner su i tab le  f o r  the survival  and reproduction 

of both, there  must be harmony and t h i s  harmony, a s  expressed 



in nature, is distribution of ohe in the other. The dis- 

tribution seems to be the animal within the vegetation and 

is of.two types: horizontal and vertical. The horizontal 

distribution of animals is a complex thing, greatxnter- 

dependence being developed between animal, vegetation, climate, 

soil and L o  on meres. vertical distilbut ion ,l,& kgaln c m p b x  - + = -  a .3 *. . . . . - 3. $5::. . ,- - -, 
-, s4" -- *, Fs -. - >*b , - : 7 . ,-,*: .; .-< LC" - -  * L *  

%- * -6 :F :Q- r .. but th&ird-beglns A to ei$ess . - itsell -- as'more th&eomething ' 
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it becomes a beast posgessing . 
sties. Within the bird possessing 

both functional and psychical characteristics there tends to 

develop a conflict between the two with the result that the 

bird - becomes not a mere machine stuck in its niche and not 

moving from it, but a beast possessing cunning and wit in 

its choice of place of activity; .it realizes that it must 

not only get food, which is of a functional nature, but it 

must depend upon certain physical types of vegetation to 

provide it with safety, not only for itself, but for its 

young . 
In its choice of habitat the bird depends not upon the 

environment but upon what it, as a unit, possesses. Then it 

attempts to correlate its own characteristics with those of 

the total environment which is, of course, impossible so it 

ends up in a habitat which offers it the greatest security 

or offers it a good quantity or quality of food. Chich of 

these, food or security dominates, the choice of habitat? 



This question, I believe, can be answered by saying 

ne i ther  o r  both, t h a t  is, during the nest ing cycle and a t  

night ( roost ing)  the peychical element i s  strongest  (which, 

I believe, i s  manifested almost completely i n  t h e  desire  f o r  

self-preservation) but when t h e  nest ing cycle passes, when 

. " . (. the blrd no longer has nes t l ings  bo - - Teed, the  psgchical . . 
i- .-- - + = , -:%T - " s ,  -. -. - - *  -.5. - 3  
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=el&ment begins to die- out.p =r 
- 

T h i s  presents an i n t e r e s t i n g  situation: with the  young 
- * 

out of thB &st and able t o  f l g  a bi t ,  w i l l  the  parent take 

them t o  the food or  leave them i n  a place of safety? I 

believe that ,  a s  the young get older,  they w i l l  tend t o  

follow the feeding parent so they w i l l  end up i n  the area 

w i t h  the grea tes t  abundance of food, Now the parent b i rd  

r ea l i zes  tha t  the young a r e  not protected a s  they used t o  

be so she begins t o  make herself  more conspicuous upon being 

approached by an intruder ,  t h i s  befng offered i n  preference 

t o  a zone of refuge. When the nesting and upbringing i s  over 

the safety  element i s  very much reduced, when i n  such a s t a t e  

a bird,  when frightened, w i l l  attempt t o  get t o  what i s  the  

sa fes t  habi ta t  but ,  of course, w i l l  not always make i t  so i$ 

hides i n  the nearest  th ing t o  i t s  true habi ta t .  Thus when a 

bird  i s  found i n  i t s  t r u e  v e r t i c a l  habi ta t  i t  tends t o  function 

i n  a de f in i t e  manner but when removed from t h i s  hab i t a t  i t s  

functions f luc tua te  according t o  the habi ta t  i n  which i t  f inds  

i t  se l f .  



The physical cha rac te r i s t i c s  (a t ree ,  shrub, vine; 

the  food contained withb; the amount of cover off ered, and 

so on) of t h e v e g e t a t i o n  seem t o  be of prime importance In 

the  study of how b i r d s  a r e  dlstri-buted ver t ical ly .  You must 

recognize the various types of vegetation bas& not upon 

,' . , some type .+. area &a_:----  in - ioqal i ty  - -  (an-area that possesses all-_+.+; JI-, 
--&a ; . - . . 
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t o  an area a s  the  continent of North America. O f  what use , .  - 

. . 
- ' .  .- . - . . 

is a study of thia'nature if every woods and f i e l d  lli the  _ .  - >.- 
country has t o  be studied individually? I* a foo l i sh  thing 

t o  think of, there must be some method of study tha t  can be 

appl ied t o  the country a s  a whole, 

The plant ecologist  has divided the continent of North 

America in to  cer ta in  biomes which i s  a na tu ra l  unity of 

landscape aspect such a s  tundra, grassland and so on. Each 

of these i s  divided i n t o  stages a s  climax, sub-climanr, and 

s e r a l ;  the climax s tage being tha t  stage which i s  capable of 

self-perpetuating i t s e l f  and i s  characterized by a dominant 

life-form, The climax stage i s  developed by a se r i e s  of 

successions from s e r a l  stages t o  sub-climax t o  climax, Here, .  

I believe, l i e s  the key t o  v e r t i c a l  d i s t r ibut ion .  

It i s  a well recognized f a c t  that  b i rds  a r e  found i n  

c e r t a i n  fores t  types, that  is, i n  the d i f f e ren t  climax 

formations, Group these together and you have a picture of 

the  horizontal  d i s t r ibu t ign  of American b i rd  l i f e .  I suggest 



making a study of each type of climax a rea  ( including steps 

of succession). W l t ; h ,  reference t o  the  physical c h a ~ a c t m i s t i c s  

of the  vegetation ra the r  than t o  the height  of the  vegetation. 

Then divide the  physical charac ter i s t ics  of the vegetation . 

i n t o  v e r t i c a l  zones and study these zones f o r  b i rd - l i f e  

c'bntained. w i t h i n  them; in l  this manner you would not have - i - 
2 

- - * ,  ' j;:-:c,-. -* .- 8 .  <._ , = <  9 . - ..$ --52,- 
- - 

t; study every roods -in: the  countrf; only the  various types- * 
+ 

of climax areas; t h e  assumption being that i f  c e t a i n  b i rds  
- -. - _ r -  

a r e  distributed ~ e r t l c a l l y  i n  one type of climax area- they: - - 
- 

w i l l  be found t o  be the same i n  another climax a rea  of the 

same type. 

The next question ra i sed  i s  t h a t  a T&ple-Beech of Haine 

w i l l  contain d i f f e ren t  types of p lan ts  than one of Michigan. 

It must be >ealized tha t  I am dealing w i t h  physical 
8 

charac te r i s t i c s  and not the plant i t s e l f ,  P i te lka  (p, 130) 

points t h i s  out with the following sentence " ~ i r d s  apparently 

do not respond t o  any  spec i f i c  dif ferences  among the dominant 

plants  of a climax or any of i t s  se ra1  stages" and on p, 131, 

"More importantly, then, life-form a s  a d i f f e r e n t i a t i n g  feature 

of a climax, seems t o  be a controll ing fac to r  i n  d is t r ibut ionen  
7 Saundersg and Hicks have made s tud ies  somewhat t o  the 

e f fec t  of what Ilm discussing. Hicks (p. 174) discusses the 

succession of a f o r e s t  i n  the following manner. "Nhen from 

one t o  t en  f e e t . h i g h  the t r ee  growth cons is t s  mostly of 

sprouts and seedlings of a temporary species and these have 



large open spaces between the crowns.. . ..five b i rds  species 

predominate, the Indigo Bunting, the  F i e l d  Sparrow, the d 
! 

Blue-winged Warbler, the  Chestnut-sided Warblers the Towhee . - 5 1 

1 

and i n  molst areas,  the Northern Yellow-throat, When from 

ten t o  eighteen o r  twenty f e e t  high, the fo res t  crown I 

The species  named begin t o  disappear and a r e  replaced 4 
' - 3  

by the  ~ h b i n ,  Red-eyed Vireo, Oven-bird, Rose-breasted 
I 

Grosbeak, Goldfinch and Least Flycatcher, When from twanty 

t o  th i r ty- f ive  . or  f o r t y  f e e t  the temporary species disappear, 

herbacious p lan ts  develop on the fo res t  f l o o r  and i n  c e r t a i n  

l o c a l i t i e s  young hemlocks begin t o  develop. The l a s t  named 

species continue and several  new ones come i n ,  including the 

Ruffled Grouse, Scar le t  Tanager, Junco, Black-capped 

Chickadee and Blue ~ a y "  and so on. 

Saunders (pp. 126-131) describes the same process f o r  a 

Maple-Beech-Hemlock fores t  and o f fe r s  the summation i n  the  

form of a chart = reproduced on next page. 

From these two i l l u s t r a t i o n s  I think i t  i s  c lear  what I 
- 

meano ldy study here  was done i n  t h i s  manner a s  much as 

possible, and I think my data accurate. 

I could not make a very good connection between nest ing 

and refuge zones, Let me of fer  the information on t h r e e  

comon species of b i rds  as  t o  the i r  n e s t s  that  I have taken 

from two good books. 



Redstart: 

Pewee 2 

~arrorrs '  - rarely more than 20 f e e t ,  

majori ty not even 10. 

  or bush' - th ree  t o  35 or  more f e e t .  

Barrows - 10 t o  40 f e e t .  

Forbush - 20 t o  60 fee t .  

Forbush - f i v e  t o  60 f e e t ,  
* * I-- - ,  -. = 

. - - . f - . ~ 

From this %ype of information I found i t  impossible t o  

make a correlat ion.  Again the plea f o r  a paper giving 

complete information as t o  nests.  

The question of escape i n  a b i rd  i s  of in t e res t .  How 

does escape d i f f e r  from mere movement? I have made b i rds  f l y  

fro$ me by shouting and throwing objects 4 t  them but a r e  they 

escaping? I have information tha t  when a Least Flycatcher 

i s  frightened by some animal i t  w i l l  dive i n t o  low bushes 

instead of going i n t o  the low t r e e s  as i t  did when Z 

frightened it, perhaps b i rds  react  d i f f e ren t ly  toward human 

beings than toward other enemies. 

F r o m  my observations I conclude tha t  b i rds  a r e  d is t r ibuted  

f a i r l y  logica l ly  i n  a v e r t i c a l  plane, and they w i l l  tend t o  

be found i n  this plane if found i n  the l o c a l i t y .  Of course, 

b i rds  m y  be seen elsewhere due t o  feeding or mating, but 

they seem t o  display a preference f o r  a pa r t i cu la r  zone which, 

ecologically, may be cal led i t s  t r u e  habi ta t .  



1. A study was made of the  v e r t i c a l  d i s t r ibu t ion  of 

breeding b i rds  w i t h  reference t o  the  vegetation. 

2. The vegetation of the  a rea  w a s  divided i n t o  d e f i n i t e  
-. 

, .-+- v e r t i c a l  eonea, and the  birds were placed in these - zones by r -id 
- ,  . -* . *  - % <; ' - -5- ?.. - ' *" 2' - .  -.* - 

.-;,@ . r -  ' .  + . . .> %> 2 

-- - watching where they fed, sang, and escaped. 

3. A supposition was proposed a s  a bas i s  for b i rds  being 

i n  ve r t i ca l  zones and f o r  t h e i r  act ions '  within these zones. 

a. Horizontal d i s t r ibu t ion  dependent,for t h e  most 

part ,  upon physiological and funct ional  a c t i v i t i e s  of the 

bird;  ve r t i ca l  d i s t r ibu t ion  dependent upon, f o r  the most 

psychical a c t i v i t i e s  of the  bird. 

b, Actions during breeding cycle dependent upon 

psychical a c t i v i t i e s ,  a f t e r  the breeding cycle dependent upon 

physiological and functional  a c t i v i t i e s  of the bird. 

4, A method of study was suggested and several  examples 

of i t  shown. 

a ,  Study of the  various climax areas ( including 

s teps  of succession) with reference t o  the physical character- 

i s t i c s  of the vegetation, 

b. Division of these physical cha rac te r i s t i c s  i n t o  

v e r t i c a l  zones and study the zones f o r  the  b i rd - l i f e  contained 

within. 



5. The conclusion was reached that there are definite 
J- - 

vertical *nee and certain birds within these zones, this 

being an indication of the true habitat of the bird. 
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EXPLANATION OF GRAPH I , . 

. , 

An a r b i t r a r y  number was glven t o  ea&- of . the  zones 

as follows: 

1. Ground zone - 195 log. of i s  2,90 

2, Low-bush zone. - 295 log. of i s  4.71 

3, High-bush zone - 395 log. of i s  5.96 

4, Low-tree zone - 495 log. of i s  6.94 

5, Aer ia l  zone - 595 log. of i s  7.74 

The blue l i n e  represents the singing zone, the red 

l i n e  represents the refuge zone, the greenl ine  represents 

t h e  feeding zone, the ink i s  where two o r  more l i n e s  run 

together. The number of times observed i s  plot ted against 

the  zone. 





AIR ABOVE POFLEST 

Qlimney Swift Feeds 

Broad-leaf Trees Hemlock Trees 
- Red-eyed Vireo Nest and Feed Black burnian warbler nest  and feed 

Blue-headed Vireo ' Magndlia Barbler w u n 
Scar le t  Tanager ., :.& :- a . 

, II 
l a c k  throated Green i 

w 1 (I ?-' Warblers Feed-? Warbler 
Black throat  ed 

Green Warbler m n w 

Trunks and Large ~ i m b s  Old Stubs - Dead Trees - Limbs 

W t e - b r e a s t e d  Nuthatch Hairy Woodpecker - Best and Feed 
Hest and Peed Fl icker  n n n 

Brovm Creeper n n # Chestnu$ sided 
Black and White Warbler probably nes t s  
Warbler Feed - 

Undergrowth Stumps, Logs, Upturned Roots i n  Mounds 

IVood Thrush Xest and. Feed Winter Wren Nests and Feeds 
Olive-ba cked Black and Vihite 
Thrush m II n Warbler Nests 

Black-throa t ed Junco Nests 
n Blue Varbler n 

Hooded Warbler n 11 . , 

Vireos n 11 tt 

Warblers Feed 

Forest  Floor, L i t t e r  of Dead Leaves - Twigs 
Thrushes Feed, Oven b i rd  - Junco Nest and Feed 

HbUS 

SOIL 

From A. A .  Saunders 9 



Y Timer Feeding ~ e f i i g a  Westing Singing Variations 
Observed S i t e  Height 

Acti t  i s  macularia 40 a e r i a l  ground 
Spotted Sandpiper 

Larus argentatus 
Herring G u l l  .- 39 water ae r i a lg round  

*%? 
- *  " -4 I I- . ? :-- ..<  arms a e ~ v r a r e n s i s  '" ... >-*2 . 't L-7 

/ * 

~ i n g - ~ i l ~ e a  GUII 35 -water a e r i a l  I. r 

Zenaidura macroura 
Mouanlng Dove 

Coccyzus lergthropthalmus 
Bla ck-Btlled Cuckoo 

Lleganeryle a. alcyon - 

E. Belted Kingfisher 

Colaptes auratus 
Flicker 

Dryobates v i l losus  
Hairy Woodpe'cker 

10 grohnd low low tree. 
t r e e  

5 high high low t r e a  . 1 
bush bush 

11 water a e r i a l  bank 

27 ground low low t r e e  
t r e e  

11 t r e e  l o w  
t r e e  

Dryobates pubescens 
Downy Woodpecker 10 t r e e  low 

t r e e  

Tyrannus tyrannus 
E. King bi rd  

Xyiarchus c r i n i t u s  
Crested Flgcat cher 

Smpidonax minimus 
Least Flycatcher 

Kyiochanes virens 
5. Pewee 

33 a e r i a l  low t r e e  

20 low low t r e e  
t r e e  

low t r e e  0 

20 low low t r e e  low low t r e e  4 
t ree .  t r e e  

22 low low t r e e  low 
t r e e  t r e e  



TABLE I (Cont.) 

) Times Feeding Refuge Besting Singing Variat ions 
Observed S i t e  (Height 

Progne S. subis  
Purple Martin 30 a e r i a l  a e r i a l  box 

Cyaqocitta c r i s t a t a  
Blue Jay - 

4 - 
16 low low 

tree tree, low t r e e  

Penthestes a t r i c a p i l l u s  
Black-capped Qlickadee 

Nannus h. hiemalis  
E. Winter Vren 

low t r e e  low 
25 high bush t r e e  

low t r e e  
high bush 

10  low bush low 
bush 

low bush 

Dumetella carol inensis  
Cat b i r d  6 high low 

bush bush 
high bush 

Turdus Bigrator ius  
Robin a l l  zones low t r e e  low t r e e  

high bush 

Bombycilla cedromun 
Cedar %axwing low t r e e  low t r e e  low 

t r e e  

Vireo olivaceus 
Red-ayed Vireo low t r e e  low t r e e  low t r e e  

Dendroica pinus 
Pine Warbler low t r e e  low t r e e  low t r e e  

Seiurus aurocapil lus 
Ovenbird ground low ground high 

bush bush 

Set ophaga r u t  i c i l l a  
American Red s t a r t  h igh bush low low t r e e  

t r e e  

S turne l la  m a w  
Eeadowlark ground ground round high bush k 

Agetaius phoenlceus 
Red-wing 

low high low high bush 
bush bush bush 



TABLE I ( Cont ) 

Time Feeding Refuge Resting Singing %ariation8 
Observed Si te  Height 

Passerina cyanea 
Indigo Bunting 12 high high low tree 

bush bush 
P .. > %'-* - Carpdocus p. purpureua-- :. -, 

& - A  E. Purple Finch -" - " .  32 low l o w  l o w  0 
t ree  t ree  t ree  

f i p i l o  erythrophthalmus 
Towhee 8 ground high . g r m a  high bush , - 3 

bush 

Spizella p. passerina 
E. Chipping Sparrow 56 ground low t ree  low tree 13 

Melospiza melodia 
Song Sparrow 32 l o w  bush high bush high low t ree  

high bush l o w  t r e k  bush high bush, 16 


