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The study of bird poprslatfms i s  receiving the  fncreasbg a t t en t ion  

of' arnithologists.  A t  the  present t h e  methoOe of' t h i s  study are still 

in the  process of developnext. 

Fishing t o  cindertake ct study of the bird populetfon in the  vic5ntt y 

of' t he  Ucfirersfty of U c h f p n  Biological Station, f searched the present 

literature an b i r d s  f o r  a satisftrctory method. I became fncreasfngly 

bpresseil by the dear th  of  nethods and the  need o,b a morEable proce&er 

31 t h f s  paper 1 am pre-senting a summation of my f indings and 

cffering a description of the most s ~ t i s f a c t o r y  method. so f a r  devisedo 



IMPaWTAl?CB OF BIRD CENSUS FORE 

b t h e  spr ing of 1914 t h e  United Sta tes  Biological  Survey s t a r t e d  

a n  inquiry  fo r  d e f i n i t e  information on t he  m b e r s ,  distr ibzit ion,  and 

r e l a t i v e  abundance of breeding bi rds .  This iLformation is  iniportsnt t o  

them because. of  t h e  value  of b i r d s  t o  agr icu l tu re ,  t he  f o r m u l ~ t i o n  of 

regu la t ions  fo r  p ro tec t ion  of game and other b i rds ,  and t o  determine 

t h e  e f f ec t  of such laws. Cooke (1923, p.2),  a s s i s t a n t  i n  b io log ica l  

i m e s t i g a t i o n s  of t h e  Biological Survey mentions many problems which may 

be solved by b i r d  censuses: 

1. The number of b i rd s  per acre  found on d i f f e r en t  hab i ta t s .  

2. The r e l a t i v e  abundance of b i rds  i n  t he  whole c o u ~ t r y  and i n  
d i f f e r e n t  l i f e  zones. 

3. The d i s t r i b u t i o n  of b i rds  and the  centers  of abundance. 

4. The e f fec t  of a l t i t ude ,  l a t i k d e  and water on bkd mmbers. 

5. Fluctuations i n  t h e  abundance of c e r t a i n  species. 

6* The e f f ec t  of protection. 

7. Effects of change i n  enviroment a s  evidenced e spec i a l l y  on 
f a r m  by i r r i g a t i o n  a d  c l c a r i r z  of land. 

8. Detariidration of edequate laws. 

9. Vihether b i rd s  a s  a  whole or c e r t a i n  species  a r e  increas ing or 
decreasing. 

The problem of adequate protect ion i s  recognized by Dice (1930, 

pp, 23-24) when he s ta tes :  V e  suspe& $hat mch of t he  decrease i n  t h e  

m b e r s  of gane and song b i r d s  i s  due t o  t h e  destructicxi or a l t e r a t i o n  

by man of: t h e  ratural  habi ta ts .  Any i n f o r m t i o n  bsarhig on r e l a t i v e  

bpo r t ance  fo r  t h e  b i r b  of t h e  vezious k h d s  of hab i t a t s  rill. be of 

velue in d e t e r n k i n g  po l i a i e s  leading toward t he  p r e s e r ~ a t i o n  and en- 
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couragement of t h e  b i rd  Faunao* 

In America many censuses a r e  needed, espec ia l ly  on bath cu l t iva ted  

and wilder par ts  of farms, i so l a t ed  p ieces  of woodland, continuous wood- 

land, i r r i g a t i o n  p ro j ec t s  espec ia l ly  in t h e  west where t h e  land i s  ahang- 

ing *om deser t  t o  farm land, a l l  t ypes  of marsh land, and spec i a l  a r ea s  

such as c i t y  parks, cemeteries, and b i rd  sanc?xaries. (~ooke, 1927) 

TYPES OF B I R D  POFULATIC?N STUDIES 

There a r e  two types of  bird population s tudies  which mag 

be made: t he  population of a c e r t a i n  zone, local i ty ,  or hab i ta t ;  t h e  

population of an  individual  species. In t h e  past  m c h  more a t t e n t i o n  

has been given t o  t h e  l a t t e r  than  t o  t h e  fo rmr .  However, a study of  

world p o p l a t i o n  has been made on only one species and one subspecies: 

namely, t h e  gannet and t h e  St. Kilda Vren (fisher, 1932, p. 92). In 

America t he  nunbers of such game b i rd s  a s  t he  Eob-white, Ruffed Grouse, 

P r a i r i e  Chickell, Cal i fornia  Quail, and t h e  Eungarian Par t r idge have been 

est inated.  Studies have a l s o  been nade on t h e  Song Sparrm, f i r s h  Eamk, 

and Forned h r k .  (ibid., po 95) 

Varicus nethods have been used i n  t h e  past  for e s t i r z t i n g  both 

t he  population of a s i n ~ l e  species and of a sone or hab i ta t ,  Sane 

of those described by Lack (1937, pp. 373-374) and Fisher (1939, pp. 35- 

99) a r e  l i s t e d  here. 

1. The d i r e c t  count--a c e m u s  on breeding birdar defined a s  "an 

exact and conplete emae ra t i on  of b i rd s  t f i a t  ac tua l ly  nes t  w i t h i r i  the 

b o ~ n d a r i e s  of a selecteZl t r a c t  of land," (cooke, 1327, p.l) The only 
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r e l i a b l e  method of making such a bird census i s  t o  count a l l  the occupied 

nests  i n  a l imited area. Maturally such a count would be made a t  the 

height of the breeding season when eggs or young a re  i n  the nest. From 

t h i s  count the birds  per acre or per 100 acres could be figured. (La'ck 

strongly urges t h a t  a uniform uni t  of b i rds  per power of t e n  acres be 

adopted by Br i ta in  and America i n  place of b i rds  per acre.) (lack, 1937, 

p. 3 )  This i s  a valuable method but d i f f i c u l t  and time consuning. 

2. The Vague Method. This method i s  widely used by f i e l d  workers. - 
Fisher defines the terms used in  t h i s  method ass "rare" when m b e r s  

f ind t h e i r  may i n to  the observer1 s l is t - -usual ly onet s or twots:; u c m m w  

when the vratcher begins t o  lose count; and "abundant" when the watcher is 

bewildered.   ish her, 1939, p. ~ 6 )  

3. Samplin&.. Various m y s  of taking a "sampling" have been used: 

a sample t r a c t  used t o  calculate ttie whole; a sample count used as  a 

f rac t ion  of the  whole (as counting the number per uni t  area for dense 

sea birds);  a count or" the nu~ber  of birds  t o  a l igh t  on a cer ta in  area 

i n  a fixed time; the use of a stirnple s t r i p  of land such as  was used 

by Breckenr idge In  counting the breedirg b r s h  Bwks  i n  l!innesota. The 

d isad~antage  of t h i s  method i s  t h a t  even a uniform habi tat  i s  subject t o  

~ a r k e d  variat ions i n  bird l i f e ,  Also  suck^ factors  as food, predators, 

diseese, and climatic conditions a f fec t  the bird population. 

40 Photogaphing. This i s  used t o  count birds which nest i n  dense 

c olcnie s . 
5. 2inging Lkles. The ccninting of the singing m l e s  of a cer ta in  

area i s  novi considered a poor zethot! a s  the non-breeding m l e s  frequently 

sing/xore than the breeding malss. 

6* The Rope Xethod. This method i s  for use i n  the open country, -- 



people t i e d  together by a heavy rope t raverse the given area, The 

rope i s  allowed t o  drag so it w i l l  f lush any nesting birds. 

7. Breckenridge' s Method. (1935, pp. 195-197) Breckenridge marked 

out another method su i tab le  for open plains or s l igh t ly  ro l l ing  country 

v;ith sparse timber and brush. Usixg a square mile of the l a t t e r  type of 

land he l a id  out four p a r a l l e l  l i n e  North-South and four p a r a l l e l  East- 

West lines th ree  hundred and f i f t y  s t r i p s  apart. He then t r a m e r s e d  the 

section along these compass l i nes  recording the species and the distance 

in steps from the  compass l i n e  each one was flushed* *om t h i s  he figured 

the birds per acre and found it t o  be somewhat low. 

8. Flight Lines. For inaccessible colonies of Ki t t imkes  counts were 

made on f l igh t  l i n e s  a t  feeding tines.  

a. a t  sea. In t h i s  method the birds  seen on a chosen sect ion 

of a voyage or on the whole voyage a re  counted. 

b. on land. Transects on land may be taken from a t r a i n  or on 

foot, The l a t t e r  method i s  a t r rve l ing  census through the  

same types of habi tet  giving the r e l a t ive  abundance of birds,  

1 v e r t i c a l  census has beec. used i n  equatorial  fores ts  i n  

order t o  find the birds  present a t  different  heights. 

Of a l l  these various nethods, the s tudies  of regional d is t r ibut ion  

(as vould be semred by the travel- census mentioned above) i s  consid- 

ered the most useful--even more u s e f i l  than studies of sfngle species, 

It gives the r e l a t i v e  proportion of various species and t h u s  i s  more 

important b io logicr l ly  than a single count. In the single count, f ac t s  
- 
of biological inportance are  not arrived a t  unless the studies a re  re-  

psatod mer a mmber of years, months, weeks, days, or hours, according 



t o  the problen. (Plsher, 1939, p. 100) 

USE OF RAIDTUIERtS LAW OF EEZlEENCE 

Jean M, Linsdale of  t h e  Uuseusn of Vertebrate Zoology of the Univer- 

sity of Ca l i fo rn ia  a t  Berkeley has been interes ted in this problem of  

r e l a t i v e  abundance of b i r d s  for severa l  years. He has published several  

papers on t h e  fiequenoy of occurence of birds i n  c e r t a i n  areas, h i s  f i r s t  

study being published in 1928. He suggests the  f o l l m i n g  requirements 

for any method presenting t h e  f'requency of birds: 

I. dimple ce lcu la t ion  . 

2. A by-product of f i e l d  work 

3,  %pressed concisely  and e a s i l y  represented graphical ly  

4,, Proper evaluation, given t o  the  more f'requerrt species  

5, Limitat ion of a rea  t o  give errvironnental uniformity 
  insd dale, 1932, pp. 221-226) 

Dice a l s o  s t r e s se s  t h e  importance of a uniforn: hab i ta t ,  He con- 

s i d e r s  t h e  r e l a t i v e  abundance i n  each kind of habitat of a region much 

Dora valuable than t h e  r e l a t i v e  abundance of the  ?;hole region. 

I?1 looking for a method t h a t  would meet t h e  above requirements, 

L i r s d a l e  ~ 6 s  t h e  firs'; t o  apply Rauokaierls  h w  of Requence t o  bird 

study, using t h e  w i t s  (days) ins tead of space units (ciuadrs.ts). 

Les l ie  Yenoyer had previously suggested i t s  use oo hninal  population 

studies.  (Renoyer, 1927, p. 346) Raunkaier, a knish botanis t ,  



based h i s  l aw on eleven d i f f e r en t  pieces of bo tan ica l  nork ca r r ied  on 

by himself and others i n  d i f f e r en t  p a r t s  of Europe. The procedure used 

was t o  lay o f f  c i r c u l w  p l o t s  of equal area on a reas  of uniforn vegetation. 

Using a t  l e a& 25  p l o t s  (or quadrats)  t he  nunbar of species  on each p l&  

r e r e  counted. The lew simply s t a t e s  that the  "percentage of frequence 

of 'a  given species is  t h e  percentage r a t i o  which t h e  p lo t s  on which the  

spec ies  occurs bears t o  t h e  whole nunber of p l o t s  taken." (Keno-era 1927, 

p. 343) For example, in tak ing  t he  f'req-ilence of the  species on 25 plots ,  

t h e  m b e r  of plots ax which hny one species  i s  found i s  divided by 25. 

If a species  i s  found on each plot ,  t h e  eequence i s  10@ (25/25); i f  

it i s  faand on 5 plots,  t h e  frequence i s  20% (5/25); i f  found on om pla t ,  

4% (1/25). Ln mkirg a number of such surveys, it  as usua l ly  found t hh t  

t h e  spacies  of l e r s t  frequence mere t he  most m e r o u s .  hs o,m proceeds 

t o  t h e  g rea te r  A-equences, t h e  rmmber d e c l h e s  s t e a d i l y  u n t i l  the  highest 

frsquence i s  reached, a t  xrhich point  it increases  s l igh t ly .  To express 

'chis i n  a fo rmla ,  Rhunkaier l e t  A, B, C, D, aad E represent fiequences 

from 1-20 percent, 21-40$, 41-60$, 61-80$, and 81 t o  100% respect ivelyo 

5 
The d i s t r i b u t i o n  of the eequences  could then be expressed k>3y:zDGe 

The law nas t r i e d  ~ 5 t h  insec t s  and with micro~rganisms i n  hay fn f i s io l s  

and found t o  hold t r u e ,  

L i ~ s d a l s  points out s e v e r v l  hd~antt iges of t he  use  of 3au&iert s 

h w  with birds: 

lo It gives a Lore gear ly  correct  impressioa of t h e  r e l a t i v e  

ajundance of b i rds  t k n  any other method, 

2.  It z k e s  it ~ o s s i b l s  t o  a,aaly;e t h e  coqos i - t i on  o f  t h e  bird 

populationo 

3. It mkss  it pos s i j l e  t o  eaQpse t h e  p o p l a t i o n  of 'one l o c a l i t y  



with  tht of other l o c a l i t i e s  and regions. (Linsdale, 1932, p. 226) 

4. Over a  period of time b i rd s  are l i k e l y  t o  be observed on a 

c e r t a i n  a rea  on t he  number of occasions which p a r a l l e l  t h e i r  riunbers on 

t h e  area. (ibid., p. 225) 

There are, however, c e r t a i n  e r r a r s  inherent in t h i s  mthod. 

Nocturnal b i rd s  and b i rd s  of a r e t i r i n g  and secre t ive  nature are l i k e l y  

t o  be s l ighted,  ~ h i l e  b i rd s  t h a t  proclaim t h e i r  presence vociferously 

a s  t h e  Kingbird and the  Blue Jay T R i l l  be given a much higher fiequence. 

Birds t h a t  go i n  l a rge  f locks  m y  be given too  l o w  a frequency as it is 

improbable t h a t  one would see s flock on numeruus occasions. The number 

of b i rd s  seen i s  a l s o  d e f i n i t e l y  af,fected by t h e  weather conditions. 

Thus on a xindy day   hen it i s  d i f f i c u l t  t o  hear, many b i rds  t h a t  a re  

present w i l l  not be recorded. Variat ions and l imi ta t ions  i n  t he  dis-  

t r i b u t i o n  of a t ter i t ion of t h e  observer w i l l  a l s o  have some e f f e c t  on the  

accuracy of the  frequences. While one i s  observing one kind of  b i rd ,  

another may be hopping around i n  a  t r e e  close by. In s p i t e  of these  

opgbrtuni t ies  for error ,  t he  method jus t  described i s  t o  t h e  a?-iter 's 

knowledge t he  most accurate method t h a t  has bsen worked m t  a t  t h e  

present writ ing.  

The study of b i rd  populations involves th ree  factors:  numbers, 

hab i ta t ,  and ecological  re la t ionsh ips .  These f ac to r s  should be considered 

s i z ~ l t a n e o u s l y  :';here possible.  Veaknesses in population s tud ies  haw been 

due t o  f a i l u r e  t o  consider a l l  of these fac tors  a t  one time. Lack 

(1937, pp. 369-395) bears out t h i s  statement xhen he c i t e s  t he  follovring 

t h e e  cailsss for t h e  f t i i lure  of b i rd  census rrork t o  contr ibute  l i t t l e  

of n l u e  t o  t h e  study of an ina l  population problem: 



1. Underlying ecological problems have been overlooked, 

2. The s tudies  have been made on areas great ly  modified by human 
ac t iv i t ies .  

3,  The studies have been made on areas containing a var ie ty  of 
habitats.  

Ir: the future then it is of great importance t h a t  habitat  be given due 

consideration i n  any study of b i rd  pop la t ion ,  

Ron  t h i s  br ief  survey I have found that bird population study is 

s t i l l  i n  i ts  infancy. Raunkaierls 'Zam of Frequenoe offered the most sa t i s -  

" factory method for  my par t icular  problem and I believe it would prove 

highly accurate under most circumstances. 
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