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&rIu,c the e::.;mer of 1241 1 zx2e a s 3 ~ d y  of ti.3 co::.rj~s<?ion 

of t h e  b i r d  ?opala t ion foulld i3 f::e v i c i z i *  yf tF:s Un5;$rsil;y of' 

BIichigen B i o l ~ g i c a l  Sttitfon, Chebc,:rga% Coiinty, LIict.ige_c. T2e zethod 

used  is bzsed on IZal.zl;!:aier's k.l: 03 F i ' ~ q ~ a ~ . c e ,  a l aw 2ari-;sd -frcn 

bot4n tcs l  studies m 3 e  in lhro?e. T h i s   la^ I hovs describsd in a 

,--.,-- ,, r +  i s u s  paper (1941, yp. 6-7 ) .  Ke:~~yer (1927, pp, 341-349) of the 

T,.'estern lfichigtin S te te  Teachers1 Col loga  svggosted tba'i t h e  lz:: c o u l d  be 

I a2pl ied t o  varScus f o r ~ s  o f  a n i a a l  l i f 3  rs yell a s  L.O pl~n's, izsecks, 

and ~ r ~ i c r o o r g ~ n i s r n s ,  Linsdalg (1228, pp. 180-15<) of  the  Enti.-ersbty of 

California T ; ~ S  ~ ~ r i ~ ~ n t l y  t h e  f i r s t  Cers:2il +c ac;-~ly A - t h a  lay i n  f f , : ~ i ~ - s - g  

t h e  ~Veq~e .ncy  of b i r d  species fcund i n  a de f in sd  l o c h l i t g .  It is his 

::.etlqo.l 'ij'riich h ~ s  been follo.:ed i n  t k l s  sY~3.r 2 

, . 3,  0153 Se;,all Tetti-?,rill he.5 gc-;~? 1;:e r,'fis~ sil: r::~: 1 ~ ~ 2  17 5::- 
U C G 

ceriling 'ihe k~zcing - of  ';ke pi-opsr records,  so: : rcs r..at?rlal of si;lil&r 

2- 'r2 a + .,- - ,: 7 - f ;? .- ~ . 5 2 . 5 5 , ~ ,  L.., c,_ L -.i" c ._, 91' 6 s;li5s';.lz ti:_.. s.>:cs.?,ll~ 5::d ~ ~ r . j . x ~  OJ::-!ej- 

- ;, - oble:.:s ?:;]-:iz!l i . 2 ~ 9  . - r i s e n ,  

3. Je2.n li'_, L . i zs<c ia  7tc.s 'z:?d er.zi;gh 'io se::d 3 s  c o ~ i t s  of !-is p ~ k -  

. . licstis-..s -,l-:,z ~ y ; y > C , ' ~ . = t  ~ 2 2  %G i - e f ? ~  i.13 59  ci;l-:er 51:-.17_zr -:-~,1<8, 
U 

Cgly h..;~ pr67i~:23 - c~J~;+,s of b i r d s  haye fi??;? ~e.313 i r l  t k ~ _  i - i ~ i : i l t y  

. . sf 3yj : i lg l~~ 1-<1<3: ~ ~ 3 x 3  Z;J .JsC,2~ 1 : ~ ~ p + 2 n  (1314)  c.s.rlng ...--.-.=* 
L 3  
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1915 r.:?d 3-214; t b a  05:r:tir by Li:?:dc-le (123r3) al-rizg %ha s;;;rz .?r or' 1224.  



:%~dy inc?-:)3tid t h e  Dou,-lzs ? ~ k e  r e g i ~ r  ~ r l d  P,secats 3og 

i---rare--sesn one t o  f?dr kiaes 
c- -co5-03- -  saen f'i-js $0 t+;cnty t?zss  
a--sbur:daz5--seen more tksn tr;sr?ty tiiiss. 

zs a l s o  kgpt 9 record of t h e  :lgx%er of I n d i v i d u a l s  of each z p c l e s  seen 

a r r&nging  t h e n  in order  02 deci-easizg cbund~ince. Thus t h e  b i r d  r s n k i ~ g  

h: ,,hest .. in abundance is ff~st on the list and is r s c ~ r d e d  +,?us: C;dar 

, (I) ',','hen o-rly oze irldi~iC;,.~.eI b i r d  -;:as seen, it r s c e  ived t!;a 

1ot ;es t  rsiting of (47). 

Lii lsdale  used 3zur-kaisr's Ls;v o f  !Freqcence i n  r ' iz~r ing t h e  r"rsq~).~2ncj. 



~ i ~ b t ~ i l  Fay st t h e  S G U ~ ~  end of C c u g l a s  hke i2 Cheta;.-gk~ C O . ; ~ ~ ~ ,  

1. p.. s o y e  of" 'the lairs 13-OX t h e  S t e t i o n  5rsa ", Yroi-t',l Fis'!.-i;:?il 

Say. 



1. LiLru zpLe ,5.;r;c5itioc of s r ~ d  t h o  -.:i--.i, * l i e  *>sac>. here 5 s  a s p a r s e  

.7:l;016 !-5-C-r r y ~ ~ ~ ~ i ) ,  -:.-Y:it,a pi.-.*, r e d  crk ~>s .erous  ~ c r a a ~ i s ) ,  i r i rch ( E e t u ~ a  - l__ -I_ - - -  ---- ----- ----- 

E l k e ,  GET r ; C ~ . l - i f ~ z ~ a ) .  In f r o ~ %  of t k e  kr.ees Ere such ~ ? c u b ~  . S  ~ ? ' ? s e t  ._._- ..I_ ---~---- 
rP 9 cLla c.:3rrice ~ . , l e ) ,  ~ l z s r  (-4-T.i-zs i r L c t r s ) ,  6zd S p i r z s ~ ~  .:ria cant.rr , l  50cticII 

0 -SF-.- --- l .-=- -..---- -.*- -.- -..--- 

of t>e F ~ i z t ,  -:<Etch ;,:&sir, rsc.5u-t; p a r s  a Zsach F O C I ~ ,  2s ccrered ~ 4 t h  ferns 

( c ~ ~ ~ ~ ~ C ~  egel i s) , ~ 3 x 3  (~>.-oa+ or ~ 2 2 .  i'cl ie.liv.tl) Joe Ppe 'Ts td ( 3 . ~ -  
--.PI-- DL----=- 

--.L22--- s---- -- 
e m  ) ,  , , b e  5 FcJierif i l l~,  anser i n ~ ,  -a -- --. - I____* --- 

i c : ;~ ,  J ~ c ~ v g ,  cCcirpcs ~ ~ l i d ~ s ~  an< grses, --- ---- 



Th2 ;r302i9::d c rez  f i ~ z  C ~ L L F  t o  Irorth F i s h t t i i l  cons i s t s  - r~ i r . ly  of an 

e s ~ ~ n - b i r c f :  ezcc.=.iaticsn :;hie% g r a d z a l l y  changes t o  an essoc!%tion of con- 

i_ fc rsO -:-s m e  p-oceeds  ?:crtl!cest-;:sd From c s ~ p  along the road to Torth 

F i s k t a i l  cis p.sees  fii-st tlx-oi;gh a r&:.k€r @pen gr0ir',kL of t a l l  2assl;s 

(PorJulcs grandi2ar- ts te  z ~ d  P, tre~-.illoides), r e d  r>eple (!-car ru t rw3) ,  - P- - 
a g ~ r  r ~ y l e  (-iAcsr saccharurn), r ed  .~;ires, and ?ib.if,e p ines  ~ i i i - r o r u c ' i ~ r ~  t h e  

c.arnges 2x2 szv,zi.,iIl. Sl.,ig'.tly &rtl:_ar e,loli.g ths road  is t'le T e ~ k  Ccloiq-, 
0 

l c . ce ted  kt3b;-rr5sn t h e  roed en6 ";e l a k e .  Ths gro-{qth here: is intsres-tirg 

2s cine f 5 A s  "Vzl'L asssns r.nd ? i r e s  cri t he  Yest s ize  of tke rcad and a 

?52sc grmth o f  srall espens -+:ith %a occ&s iona l  pine sapl ing o n  t h e  

- . mr 
~~~k of t?lo rop.o. i n e  reascn for this sudden d i i ' f s r snce  i z l  gro3::th 

5xy;lEir+ed E-v tfie 1923 fire -:?L-~?C?: >~l-r;_ed t : r~sugh  *OX the  e ~ s i ;  t o  

1 1 .  ,,:ls Te& Color.-r. Zxr.ed5aJc.oly ~ 6 s - k  tho Tent Colozy is the f ~ s t  f i r e  
-d 

TTi. lane, I n e  terrLt.ory arcuii? the  lexe Is a very open gr~-i',~ch of es>ensr 

02 yoi?i:g Fisgens, ozk, taple, bctch (?ET\S granciifol la) ,  i ~ i l d .  c h r r y  -- 2x2 ----- 

/F~:--... "-:.s -c;*)~ ~ 1 1 2  ~ ' : h i t s  p i n e s a  Y!?rr;u~-hout a l l  this zrea  &re sil~li skru'cs - -..-.- -- u-- 

' c iue ' terr ies  ( ' ; ~ ~ ~ i n n  c a ~ ~ ~ c ' c ? ~ s e ,  I T ,  , - r ; ~ - ~ s ~ l v t ~ d c - e . ) ,  g.nS sofkc,n i-jy - - - - - 



~ i . 0  lo7-lanC! thickets. The f i r s t  o2e ( ~ e c t i c n  1 on r ~ p )  co=-'is.lns s raCker 

open crca tFLlclcly covered ~i- ' , I . ,  grasses,  iris, znd %~.;.JL _E tr oc irctcs. -- 

Soav,3 go12en r 02 ( so l idego  j v i ~ c e a ) ,  to:?& s e t  ( ~ ~ p a t ~  iiii3 ~ 5 r  T ' O ~ ~ ~ L V Z )  rnc? - --- - .-A>-- --,--- 

F'oisoa ~ T Y  IS found along -[;he rca6. ?''~ere a r e  s a i ~ e r z l  clurz;s of  tk.ick 

sI-,rubs c o r ~ s i s t l r g  of LEtre.dor Tee (Led= --- - gr osr . l&ndici ;~) ,  a lde r ,  en6 5:ict- 

a r e  s i l v a r  nsp'le (Acer siicc?fil-:rtcil...) ~ 1 1 1 %  r e d  csk,  A s e c o ~ d  rarshy s y c t  
v ---a- 

( ~ e c t i c . 2  2 on  m?) i s  fourd a short ? i s t z r c e  u p  the  road  i:iI~ich conta ins  

a higher find k3)llcker gro7:i'i.h cf t h e  szne ?ege ta t ion ,  AS GCe p r s s e s  

first sarshy spot  t h s  m ~ b e r  of c o n i f e r s  :.sgir,s t o  increase and one f i r i d s  

~ar,y red  and v-hito p i c a s  a..d ~ r ' l ~ i t e  sFruce  , Fast  t h e  

s s c ~ g d  carshy s ~ o t ,  cns passes a s e c t i o n  of t-ery t a l l  a s p s ,  'circl.., 

r ad  z a p l e ~ ,  white pixes,  and some cedar.  The r.:izber of c ~ r i i f e r s  i r i . c re&szs  

r a p i c i l y  fipsen i1.9tj.l 1.m h u e  a t;,r,2ctil Gzm&iar, Zc..ie &rep, co r i s i s t i rg  mil?Ly 

of yIl.h:te c o i a r  ('i'piula scciderit.ali_s) ~ n d  b h l ~ ~  (-4bles ?szls~-cse).  &is 
L --..-A- 

- ---- -...,-=--.- 

f i n d s  a l s o  an o c c a s i o r ~ l  hemlock ( ~ . % ~ a  c t i ~ s d e n s i s ) ,  ~ ; h i k e  pire, y:!hite 

sFrrice, end k i r c h ,  ':.:ild grnpes   itis is i ~ ~ . l ~ i z ~ ? i )  &re f o u ~ d  ZE:G3g the :reen 2 3 d  ---.--.- 

t h e  gro.ci_sd cvcer ccnsists l&r~=ljr of 'tr;clrar?_, SG:.:e -.';ild ~'~.i'5':.:?:5;*ri~~ 

(2agz r  LC) and b~ncF~7.berr y (corms c ~ n a d e c s i s )  



TI-.e h i l l s i d e  i:xr.%2ia%ely so:ith of the S t a t i ~ r ,  i s  ccrered  7:;ith a 

~b:~- . -.- a- I-T. .- . - .+,~ - . .  02  : r ~ ! : ~ g  .brces ~-,>d skrrj?bs: r,a-ely, >:.eech, birch, red  oak, 

p .oo~ei+-o~d (.A-cG~ --- - F 3 ; ~ r ~ ~ 5 r 1 ~ ~ ~ i ~ t ' l i : ) ,  - -  ~ ~ g a r  rs.219, r s d  r ap le ,  s2ou~tain nap10 

(.kcsr s-ic&zj~), 5 2 s  .j;ood (!?ilia E - ; r  5 a e ~ a - e ) ~  srr  o:;--,-;ood (';iburii-.m z c e r  p o l -  -- -- _ --- -...=--- I_1 ..,- - ----- 
~ I J ~ ) ,  ] . O C Q S ~  (.?c.bi~-~ki Pse\;c?o-lcac:a), a:,d s:;; :sc, Occssiorfil large r2d  E W ~  - -- 
~;kite >ir.es, h e n l o c k  b.nd 'cnlsarz sre foul;d, Zzl " L o p  of t h e  hill i s  s. very 

ST?en -.-- . . bod lb ,~Z c o n s i s t i n g  - ; r ~ i d y  o f  s a z l l  zsps-.s, :~!nples, znd b i r c h  and 

l a rge  r e d  oaks  a d  ra2 p i ~ e s .  A mrSk,er of jack ?ir,es ( ~ i x i s  -- ~ e r k s i e m . )  

Lye d l ~ ~  f o ~ ~ l Z  3sz-e as  ; ~ e l l  .%s m.j.::,srcus ~ ~ T I C  h s h e s .  %e grour,d c,3-=2r 

t h e  cc: i fcru~s  gro-+,-th 5% 5or th  f i s k k a i l  Say ~; l? ich  i_s d e c i d e d l y  an j.a%rc- 



C, ::ozl-c,qu~t i c  bir2o--'cirrls s3sn fce2irig over  7iater 

11. Ski-cnd A ~ s o c i a t i o ~ - - k i r d S  f ~ - ~ . l n ?  fesdir-g on sszdy l e9ch  & l o %  lake 

Spct te2  SsnZpipsr  
L33& Siu2pipar 
S o l i t a r y  Sandpipar 
KillZeer 

- 111. ..~.c.-,eL-b5ci=-~lr?e Association 

A ,  Young gro-?,th- 

E e r n i t  Tl-izush 
hen -b i r  8s 
TL-ecs 
Least I2ycatchsi.s 
S, par r m: s 
Cuckocs 
Fez-ee s 
7 . , CX-JI jr z- s -a 

?I i c h r  s 
3r,a5stzr';s 
51$ck end ;';hit6 :%rb?.zfs 
C k i i c k ~ Z ~  e s 
B l a c P - t h  oat@& C-real !7~-rblar s 

C r e s t e d  Flgc2tc3er 
TJzj;.my and Bz:r y : 'J :~cd~ecker S 
n r l i c " r ~  

C;-:r , ls~ 
n _ c . t i ~ ~ l e ~  ?&r-?-g::r 
2~2j;,-F,rcesJ;5~ ty:-ros'::%.k -. 
*<;'!l i'; c- -'cr sted :.>>.the+. ,z h 
ze iL.d.?si-.art s 
:IL& tin< (.:nits T'rr'c.:e~s 
c:;,r>3.2ees 
- 5 7  s A ck-t'rzoeted. Crser, ','.*~i-bler s 



Song SF-, rrrczi - - : ,crt la-n Yellc:r-tl-~orA 

B, h l a z ~ d  (Sect.ion 1 e ~ d  2 on zap) 

9 5 - e y e d  T ~ i b a  
T . v ~ . A ~  Tkrasker  -- 
C ~ t ' c i r d  
I:crtl:ar n Sel lo-~;- tb  oat  

V. Cedsr Xssocintion 

7--. ,.L , r ~ - . b e r  :-.Yen 
Chiclzdees 
Elack azd Fvqnite Yarblers 
S c a r l e t  Tnzeger s 



. . ,>- , ,,, el-," --i -- ;q:lr-;2st ls r , 2 e  5; tl;e a y s f h g ~  - - - x b j ~ - ~  kg,~i?cr&t ; i l '$~  75.7;  t h e  E;731'"'.-8 
t- "6 









T h u g  +ha data f o r  t%is a.lp,lysis C C - ' ~ S ~ S ~  of 120 l i s t s  of S ~ C ~ L ? S ,  

tk l r ' iy  for errch of fwr d i f f e r e n t  ? a b i t ~ . t s  7 i s iLad  esc:? Zsy fo r  a 

o f  t h i r t y  days bet.;sen J u l y  2 n2d -:u,c;st 14, 1241, The b i r d s  hahrd,  

~?-e<ue?ca f o r  e3ch s p c i s s  ~ x s  co::ptad by d5iridlag t h e  x ~ ~ 3 e r  o f  357s 

ozl - .~hich  t h e  s ~ e c i s s  ;i-zs o5s5i-t-sd 5y tl?e t o t a l  liu~253r of dcys ( ~ 0 ) .  

?ade ss rial-1 as a c o 2 g o s i t e  list, for  t h e  enC!i-3 Sta%i.2n a r a2 .  T t 9  t3t31 

m n b s r s  of  esch  s p a c i e s  h2s Seen recorded a l s o  i n  o r d e r  t o  i i s c o v s r  i f  

I uhe r?'ilm_ber of a spec i e s  p r a l l e l s  t h e  fkecpanca o f  t 5 a t  spec i e s .  

The l i s t  of ~frequ.snces f o r  t h e  e n t i r e  Eres  coversd i s  coxi>sred 

;+-it3 Cc~!pton's l i s t  of' 1914. T'ns l i s t  f o r  t k e  ::oodlz?l_d ere& riorth o f  

L ~ n e  9 Stat iozl  i s  coapered w i t h  f r e q ~ e n c e s  corip-led f ' r o i  e l e r e ~ l  days o f  

f i e l d  obsarv.-tion mzde *om June 25 t o  - & u u s t  15, 1933 Sy Yar j e ry  

Ln orZar t a  cai2?.pare t h e  1941 f r e p e n c e s  x i t h  t h o s e  o f  L i 2 s d a l e v s  f o r  

1924, b i r d s  seexl on t h e  +rips %&an by t'ze Begl:w~iilg cnd .:-dva~cad 

46 days f i o z  June 2 9  t o  A u g ~ s t  18, 1941. L i n s J s l e l  s s O ~ d y  covsr.ed 

s per iod  of 50 25)-s from June 3 t o  :-v.g:~st 17, 1:?24. The 319323 - ~ 5 5 j ' ; ~ d  

* Ilir-:?elf s Bog 
* Ifud L9k& 
* ?<?yl 2.3-y 
* Z e s s s y  Creek 
* 21fick Lake 
+ Slack  F i v s r  

Frog Creek  -. 
-1u Stone 3 7  - b * 'ins Poi l l t  
2:.escats 30g 

* C S ' T : ~  %vis 

Er3-~3t ' s  ?:3g 
* E---..=t C O U _ T ~ ~ > ?  Fry:-.--? -33ei--;9 

,... ( 1 1 3 5 : ~ ~ ~ 5 ;  Far;,-) 
* 92-t 7~Ak3 

Grspevine P o i n t  
C?-ebo;;ss~ ?asd 
Sr:i-i;hl s  Bog 

* Ligles i3s  
+ c n ~ i l  58y 
38712 _ ? i ~ e r  
?.sky l s l a c d  

* also v i s i t t d  3y S i r d  c l a s s ~ s  





Co:-:~on - nssd ~?..e ~ ; ; 3  p ; . ~ c a j i ~ r s ~  The m a j o r  for h i s  f i r s t  r a n k i ~ x  

Cc-~-~trjn I-L (1914) r%~J:ed the V ~ T ~ ~ J ~ A S  s p e c i e s  i n  fieqnancy eccurd izg  C.9 

"4 ~ : ; u ~ ~ : $ . ~ ~ t  -- s -- s:p-113[),b Ifi-ei?;,:+n~g 
col:fizn ---- -- E5-~9,$ cL-er;usi:cs 
msds ,~s te ly  coy;1ri3n - 2 -- 31-545 -frequr-nca 
Elicox-insn - - u ---10-30% f i r ? . ; u o ~ ~ e  
rare -- r--=-1-S$ ,tr;q-~eree 



Y ~ l - 1 c ~ p - % ~ r 0 ~ " 3 d  '<irao 
s7:5~~p S p r  r C#y 

1,i::coln <%arr U,F - 2.-v.̂ rzna,h S;);;.:-rz.Y 
,. ~rctillzed Grzckle 
EY'e~doi~lark ( % s t e r n )  
3c501idc 
*?.iy ie Esrn3d rzi-:: 
-Ahcc.d F:;~a-i;c?-~~~ 
Ol-i-;e-sid3d -plyc.'chsr 
Screech O~i-rl 
3arred 0 ~ 1  
Short-cared C?rl 
Osprey 
Coopsr s Ea-.~4 
3r ~ ~ 3 - . ~ c i  i - x e  2 %*;~k 
Spar r G EQ-~XI~ 
Q4;iail (?) 
V i r g i i ~ i a  3291 
T%od k c k  
Bittern 
P ied-S i l l sd  Grsbe 

2iag-bi l led  Gul l  
Ee r r i cg  Gu l l  
E s l + i - i ~ ~ o ~ e  & i o l a  
? 02 G- YL--i,7Lzc- 9 3 ><3 11 :xi; 

0 - 0 

Yellc?;-bi l lsd CUC~:: ,Q 
BlEicB k c k  

0 s >~-p,rk 
.l;rs5:- 2 r 2 6 3  i lerg4nzi . r  
T,zas.t &n<>tPer 
Gi-;.tzr "ellc;;le- s 

5 
Dr ,-. , - Tr-- .+-nl -2- - .-: >*a ,.G, 



-;:~,l>s s:-ata'zly c r . ? l e i r ~  tFLe presc-i_?ce of t!:e f o l l o ~ i n g  birds or1 h i s  list 

e z d  n s t  on the 1541 l i s t :  

Screech Ci-zl 
%ri-ed ~%1 
Short-.?,sred 9 , v l  

by Linsd 's ls  
, . ..--- 

s;zci15 ~:;;'-h j i : ~ ~  ~;ispproai_ztaly :?e s z i ~  3 2  i n  1324b/;nd 

Ee l t ed  Ringfishsr 5;- .a, .- ,. k-shinxed - . &i~k 
Ki l ldee r  F ie ld  Spa-i-cm 
z:zlf2d E r ~ 3 ~ s a  Eba.!:-tFrcat;d G y e a : ~  '.':'ur'-,l-;r 
VL-gi::ia 2~5.1 ,"~d-.c:?,y~l,<c,& z~.-;;k 
Sclra ?ail PE.ru'ia : ,.;ybZor 
Earn k a l l e w  Elae'i;-$illed C7~cl;c~o 

S c k r l s t  T a y ~ g e r  
Slack 3 c l :  
C5tbL-d 
EzI.3 S . g l =  
226s t z r t  
F ~ r p l s  Finch 
Yellox r.b,;-bler 
Cc-Lls !';5yh,lop 

y . = - r ~ i k g  9 ~ 1 1  
-. p a p l e  ; s t i n  



. , +dring thS :.;-1::tsr of 7_$&Q-$l ,  lesti2g ali, t h e  t o p  of t;?e 5&~2< a sui5%'c?.e 

plnza  for Ej$< :~;:,~~1~~-;::. 39-& 2::33.13;:s r?ested ir ,;=ED dnr i r ig  t Y . 3  

E%nc.3el? v i s i h d  esch p l s c e  only ons or a f3x t i n ~ s *  

h %he pas t  t h e  H e ~ m i t  Thrush and t h e  Junco have both ~ s s t s d  5 n  t?-3 
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FREQUESCI' OF OCCCRREKCE OF SUSI3IER BIRDS A T  
THE USIYERSITP OF  I\IICHIG.\N BIOLOGIC.4L 

ST-\TION 

r.THE need of an accurate and uniform method of expressing the 1 results of bird population studies has long been recognized. Quan- 
tities of data already available are of little value because of the inesact- 

mators. ness and variation of method used by field investi, 
I n  making a study of the bird population in the iicirlity of the 

University of Michigan Biological Station during the suziin?r oi  1941. 
I applied Raunkaier's Law of Frequence. This method of study is an  
adaptation of a system used by botanists in analyzing populations of 
plants. 

Raunkaier, a Danish botanist,- based his law on eleven different 
botanical investigations carried on by himself and others in Europe. 
Kenoyer (1927) states the law as follow-s: The percentage of frequence 
of a given species is the percentage ratio which the plots on which the 
species occurs bears to the whole number of plots taken. Kenoyer also 
explains its application a s  follon~s: using a t  least 25 plots, the number 
of species on each plot is counted. Then to  determine frequence of the 
species on 2 5  plots, the number of plots on which any one species is 
found is divided by 25. If a species is found on each plot, the fre- 
quence is 2 5  divided by  25, or 100 per cent; if it is found on 5 plots, 
the frequence is 5 divided by 25, or 20 per cent. In  making a number 
of such surveys, i t  was usually found that there were larger numbers of 
species of low frequence than of higher frequences. .4s one proceeds to the 
greater frequences, the number declines steadily until the highest (or 
next highest) frequence is reached, a t  xhich point it increases slightly. 
T o  express this in a formula, Raunkaier let -4, B, C, D, and E iepresent 
frequences from 1-20 per cent, 21-40 per cent, 41-60 per cent, 61-80 
per cent, and 81-100 per cent respectively. The  distribution of the 
frequences could then be expressed: 

A > B > C $ D < E  
Kenoyer was the first to suggest the use of Ra~ti~kaier 's  Law in 

making arimal population studies, ~ ~ h i l e  Linidale (1928, 1932, 1936; 
Linsdale and Rodgers, 1937) \ \as the first to apply the Idit- to bird life. 

Linsdale (1932) points out several advantages in the use oi  Raun- 
kaier's Law in studying bird populations: 

1 Contriliutinn from the  r n i x e r s i t y  of hlichiran Girdnelcal $:?tion. 
2 1  v i > h  t o  es;>ress my appri.cintion t o  Dr .  Olin Sc\.;all T'r:iin~ill. Jr .  of Cail<.ton 

College, Tnrihfield, hTinne;nta, for numerous :u:ac-stions co.~:trni~l$ the ici.:,ing oi 
proper records, source material  of similar studies, and cs~rc i71ly  for the reading and 
c o r . ~ t r ~ i c t i v e  criticism of the mani!icript for publication. I a m  n!;o c r ~ t e i u l  to  D r .  Jvhn 
31. Linsdale of the 3Juseum of Scr tebra te  Zoolo=y, Rcrkeley, Caliiornia, iu; si-\.era1 
helpful sueqc-itions and  his exp!anation of a similar bird frequency study matie in 
northcrn 3Iichigan. 
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1. It gives a more nearly correct impression of the relative ahun- 
dance of birds than any other method. 

2. I t  makes it possible to analyze the composition of the bird pupu- 
lation. 

3. I t  makes i t  possible to compare the population of one locality 
with that  of other localities and regions. 

4. Over a period of time birds are likely to be observed on a certain 
area on the numb-r of occasions which parallels their abundance. 

Linsda!e (1932) also points out several factors which decrease the 
reliableness of this method: 

1.  Socturnal  birds i d 1  be slighted. as will tie small birds of retiring 
habits. 

2. T h e  numbers of birds observed n~ill be affected by weather con- 
ditions. 

3. Daily variations in the route and distribution of attention of the 
observer n-ill also affect the birds recorded. 

T h e  University of Michigan Biological Station is located on South 
Fishtail Bay a t  the south end of Douglas Lake in Cheboygan County, 
Michigan. Douglas Lake lies about n~idn-ay betiwen Lake Michigan and 
Lake Huron and about thirty miles below the northern end of the 
Lower Peninsula. The  territory covered by this study included :our 
routes: 

Route 1. The  shore of the lake fro111 the Station area to S o r t h  
Fishtail Bay (2% miles). 

Route 2. The  woodland lying northeast from the Station to Yorth 
Fishtail Bay ( 2  miles). 

Route 3. State Street, the main street of the Station 17,hich is lined 
on either side by student and faculty cabins ( s  nmile). 

Route 4. The hill immediately south of the Station (1% nmiles). 

'The shore is barren of vegetation throughout most of the territory 
coi~ered. It is bordered with white pines (Pinus S t ~ n b u s )  intermingled 
with a few a p e n s  (PoPz{I~Is gru;7didci7faia and P. f ~ c ~ ~ ~ z ~ l n i d e s )  and red 
pines (Pilizrs rcsi:7osa). The ~voodland consists mainly of an aspen-birch 
association which gradually changes to an assc~ciation of conifers as one  
progresses northward from the Station. 'The trees found there are asp:ns. 
red maple (Acer  rubrum) white birch (Beflrla alba var. p(~p~v.ijc I a ) . 
beech (Faglrs gra~zdijnlia), white and red pine, red oak (Q~rcrrus 
borealis), and wild cherry (P~.?!lrrcs sp.). .\lco present are such .=hrubs 
as  sumac (RJz~rs typJzi77a), service berry (.47i1c-lal1chicr rrii.;!lrJri~sis), :i11d 

alder (illil1rs i;zrailo). The  cc~nifc-r area ccln.qists niainly of \\.lliie cedar 
(Tlztlja occidcl~falis) , and b a l ~ a m  (.4 hics halsaitica). The  trees found 
around the camp and lal~oratories of the Station consist mainly of red 
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uak, red nlaple, pin cherry (Przrnus penns?llr~~nica), and birch; numer- 
ous sumac bushes are also found around the cabins. Grasses, clover, blue- 
berries, and bracken (Pteris aqzrilina) form the main ground cover. 

In order to divide the early mornings among the four routes I 
arranged a four-day schedule of walks. Four ~valks were made each day 
beginning on the follo~\-ining hours: 5:00 A.M.; 7:30 A.M.; 2:00 P.M.; 
4:30  P.M. The routes covered were rotated each day so that in a period 
of four days, each route was traversed a t  a different time of day.* 
The weather conditions each day \$-ere noted and recorded. 

Thus the material serving a s  a basis for this analysis ccansists of 
120 lists of species; 30 lists for each of four different habitats visited 
each day for a total of 30  days betn-een July 2 and -4ugust 14, 1941. 
The birds heard as well as those seen were recorded in each case. The  
per cent of frequence for each species was derived by dividing the num- 
ber of days on which the species was observed by the total number of 
days, namely, 30. A separate list of frequences for each of the four 
habitats was made in addition to a com~osi te  list for the entire area. 
The total numbers of each species were recorded and i t  was found that  
the species seen in largest numbers were generally those seen most 
frequently. 

One study of bird frequences was made in the viciniiy of the Bio- 
logical Station by Linsdale (1936)  during the summer of 1924. Linsdale 
based his percentages on 50 days' field work. His study area n-as much 
larger and less compact than nline. H e  included, for example, sevpral 
tr im to points on both Lake Huron and Lake Michigan. The results of 
our tv70 studies cannot, therefore, be satisfactorily compared. 

'Table 2 sho\vs the number of species found in each frequence-class 
and the ratio b-tween the number of species in each class and the total 
of species both for the present study and for Linsdale's studies. 

Present stud\, 1,;n~dale's studies 
Kancas California I No. of 

Ratio 1 Species Ratio 
. ---- 
Class A 34 .13 62 .55 . T 3 
Class B 11 .I4 16  
Class C 10 . I ?  11 13 .05 
Class D 12 1 1 0  .03 
Class E 13 - .I6 5 .05 -- - .. - - -. .05 

Tt -\\ill  be noted that there are niore q:)ecies of high frrql..c~~ces in 
the present study than in the previous ct~idiej  by Lii~sdale. This is due 

' T h e  t r ip  to  S o r l h  Fishtail  Bay 2nd Lack (i<outes I and  2 )  c o l t r e d  a period 
oi  approximatel>. five Eours; the  route along Stz te  Street (Route  3 ) ,  forty-fi \e minutes: 
:,nd the hill i Rnute 4 ) ,  one and o n e  half hour<. 
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to two factors: (1)  Exactly the same territory was covered each day. 
This \$-as not the case in the earlier studies. ( 2 )  The bird population 
was more stable and honlogeneous due to the fact that the study ex- 
tended only through the breeding season and f e x  non-breeding birds 
were included. 

Table 1 shows the species seen during the period of observation, 
listed in--order of decreasing frequence; i t  shows the number of days 
on which the spcxies was seen, the per cent of frequence, the total 
number of individuals of each species recorded, the rank in number 
( the species observed in greatest abundance ranks first and the one seen 
in least abundance ranks fifty-third), and gives a frequence rating ac- 
cording to the following scale: 

A (abundant) 90 to 100 per cent frequence 
C (common) 6 5  to 89 per cent frequence 
3.I (-moderately common) 31 to 64 per cent frequence 
U (uncon~mon) 10 to 3 0  per cent frequence 
R (rare) 1 to 9 per cent frequence 

The  fact that  the frequences agree very closely with the total num- 
bers of individuals seen bears out Linsdale's statement (1932 : 2 2 5 )  
that the numbers of individual birds of one species seen over a period 
of time will parallel the frequence of occurrence of that species. The  
chief exceptions in my study to this statement were the Purple Ifart in,  
the Bank Swallour, and the Herring Gull. The exceptionally high num- 
ber of Martins and Bank Swallows was due to the presence a t  the 
Station of colonies of each. Both groups migrated before the end of 
the period of observation, thus preventing them from shon-ing a fre- 
quence of 100 per cent. The number of Herring Gulls recorded was 
riluch less than the number of Ring-billed Gulls although the frequences 
are almost the same. The flocks of gulls that  fed on the lake were made 
up  largely of Ring-billed Gulls, but  a few Herring Gulls \yere always 
present. 

The use of Raunkaier's Law of Frequence is a highly accurate 
method for determining the frequence of birds in a region of the type 
surrounding the Biological Station. I t  involves simple calculatii~ns and 
is easily represented graphically. At the same time, it gives a precise 
picture of the bird life of a habitat ivhich can readily be compared with 
that of another habitat (when another habitat is studied in the same 
way) or with the bird life of the same habitat studied in the same way 
a t  a different time. 
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