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of the corpesition
of the bird population found ian the vicinily of the Universitiy of
Michigen Biological Station, Chebeyzan County, LNichigan, The method

usad is based on Raunlaier's Law of Fresgquence, a law dzrived fron

I

botenical studies made in Furope. This law T have described

(8

na
prsvicus paper (1941, pp. 6-7). Kenoysr (1927, pp. 341-3489) of the
Testern MHichigan State Teachers' College svgzested that the law could be

applied to various forms of enimal 1ifs as well as to plents, insects,

and microorganisms, Linsdale (1928, pp. 180-184) of the University of

Q
Y
2
[N
[a)
C

crnia vas avprarentlv the first person tc apply the law in fipuring
the frequency of tird species found in a defined loeality. It is his

m=thod which has besn followed in th

;.:.

¢

4
s study.

Ir. Olin Sewall Pettingill hzs given me numorcus suzgestions cone

cerning the kesping of the propsr records, source matsrial of siniler
studiss, the arrsnging of a sultable tise schedule, =and varjouns other

Cnly two previcus counts of birds have tesn made in the vicinily

sf Douzles Jzks: ons by James Compbton (1914) Zuring the summ




inother 1list of Douglas Lzke birds was made by ¥Wood, Smith, and Cetes
(1518) during the summers from 19211 to 1215, tui no attempt was rads to
tzke a count.

Corpton's study included the Douglss Take rezion and Reece's Bog
k9

mes

1=t

=

(1ocated on Burt Izke). To indicate the fraguency or ths number o
cach species was seen, he used the following key:

r=-rare--sesn one to four Times

c-~common~~szen five to twently

a--zbundant--szen more +3an twe
He also kept a2 record of the number of individuals of each species szen
arranging them in order of decreasing ebundunce, Thus the bird ranking
est in ebundance is first on the list and is recorded thus: Cedar
Viexwing (1)s Then only one individvel bird was ssen, it received the
lowest rating of (47).

Linsdale used Raunkaisr's Law of Freguence in figuring the freguency
of the birds found in Northern lichizan., Hs based his percentsges con

fifty day's field work (June 9 to iugust 17) done while =t

versity of Ilichigan Biological Station in the summer of 1224, Xs used as

“ .

nis unit, one day. Dice sug

unit. It would sesm that
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Fishtail Bay at the south end of Douglas lzke in Cheboyy

ichigan. The lake 1lies about nidway way bestwesn Lale Nichizan =nd
1ske Furon end stouts thirty miles below the northern =ad of the Lower
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1, The Srore of” the lake from the Station area to Forth Fisltail

. ~ad-3 11 R I 3133 . iy L 3
setum, Scirpus, Fotentilla, lozsliia, Vacceinium, ond gruszes {Ssetien 3

2 ~ -~ S - -~ r
cn zap), s the rame irplies, the tzcech is bordsred by a zroith of
. LN L9 -39 3 LR S .
rzgnificent tall pine trees, the hite vire beirg morc etundent than the




thru the depceifion of sand by the wwind, O the beoach here is a sparse

zeple (fcer rubrum), white pine, red csk (fuercus torsalis), tirch (Betula

L3 L

~rifsra)e In front of the trees ere such shrub

[&]

as sweet

gale (fyrice Gale), alder (Alims incena), sxd Spiraes, The central sceticn

of the rvoirt, which wasin recent yeers e teach pool, is ccvered with ferns

{Ossunda regalis), Poseset (Bupatorium perfolistum), Joe Pye ¥Yeed (Eupa-

e

R 3

terinm purpureum), fleccheris, Lobelis Kelmii, FPetentills enserina, Hyper=

jcum, Juncus, Scirpus validus, and grasse
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The woodland erea from caup to North Fishisil consists mairly of an

Y

on which gradually changes to an assccization of con-

.~ »

espen~tirch ezsc t

[

3
ia

Q

ifers, As one proceesds Yortheastweard from camp along the road to Forth
irst through & rathrer open growth of tall =zspeous

(Populus grandidentate and P, tremuloides), red meple (ﬁcer rutrum),

sugar raple (Acer szccharum), red pines, and white pines surrcuunding th
gareges and szwmill, Slightly farther elong the road is the Tent Colony,

loceted between the roed end *the lake. The growth here ' is interestling

s one finds tall aspens end pines on the Test side of the road &and a

o

dense growth of small espens with an cccssional pine sapling on the

the roads The reascon for this sudden difference in growth
ig =xpleined by the 1823 fire which burned through from the east to
Colony is the first fire
lane., The territory arcund the lane is a very open growth of aspens,

(I¥ ves in this section that the Fermit Thrush was cbserved on seversal

Al‘

cccesions,) Between the first and sezcond fire lans is a thick stand

o

ome places is ovar {

blueterries (Vecocirum canacdense, V, peunnsylvenicum), end polscen ivy

COLLT i

.
(Rhus toxicedendron),.

is ome cornbinues tast the second fire lane, the growth is much the

. 2 Ao ! — ~ 2 ~ 2 - -~ ~ S ~ v
seme except that the iress tecome lsrger, some of them besing spproxiraiely
3 L4 ] ~ ~a—r ¢ 3 % 24 b P - —~e 2 2 [slslrd
20 weercs olé, This sszction was hurnad over in 1306 tut not szain in 1223
b




two lowland thickets., The first one (Secticn 1 on rap) contsins s rether
large open zrea thickly covered with grasses, iris, and Scirpus atrocirctuse

Some golden rod (Solidego juncea), bo*esat (Zugatoriun perfolietum) and

m
“

poison ivy is feund along the road, here are several clumps of thick

shrubs consisting of Lebtredor Tea (Ledum vm grosnlandicum), alder, and Mich-

o
-4

1

jote
1—

ex vertic

e

o

-en holly (11

ata)s Thz tress bordering this marshy spot

are silver msple (Acer saccharirum) and red cak, A second rarshy spot

(Secticn 2 on map) is found a short distance up the road which contal

r
¥
(7]

a hizgher and thicker growth of the sume vegetsiion, As one passes the

first marshy spot the mumber of conifers btegins to increase and one finds

rany red and white pines and white spruce (Picea canadensis). Past the

second marshy spot, one passes a section of very tall aspens, btirch,
red maplee, white pires, and some cedar. The rumber of conifers increascs
repidily *then until we have a typicel Cansdian zone area consisting mainly

of white cocar (Thuja cecidentalis) and balsam (Abies bzlsemez). OCne

?inds also an occasicnal hemlock (Tsuge canadensis), white pire, white

spruce, and birch, Vild grapes (Vitis wvul Ii'a) ere Tound anong the trees snd

the ground cover consists largely of bracksn, sonme wild st

!Frareria) and bunchberry (Corrus cenadensis).
M

The trezs found arcund the camp end leboratories of the Stetion con-



sin ground cover.
Station is ccvered with a

blucterriss and tracken form t
megdiately south of the
namely, teech, birch, red oak,
ountain maple

e nillside 1
d muple,

W

I

trees snd shrubs:

ick grovth of young
sewcod (Acer DinﬁSVlVdn10U¢), sugar maple,
wood (Tilia amsricensa), arrow=wood (Vvour"“m.ocer fol=-
1 large r=d =nd

osewe
\
nd suwinace

), bassw
On top of the hill is a very
aples, and birch and

ock and talsam are Tound.
spens,

white pines, heml
open wcodland consisting mainly of small =
large red oaks and red pines., A mumber of 3ack pines (Pinus JaJP51adﬂ)
ere slso found hsre as well numsrous sumac bushese The ground cover
thruout this territery cemsists of bracken, wintergreea, bush hoaneysuckle
(Diervilla Lonicere), wild sarseperilla (Arslia nudicaulis), violets,
and tlackberrics, |
The whole arsa is typically Transition Zone with the exception of
the coniferous growth at Forth Fishtail Pay which is dec¢idedly an intru-
sion of the Canadisn Zone.
Certzin birds were consistently foundin varticuler regions of ths
erees
T, Acuatic fccociaticn
L. Tater tirds-=Lirds sessn onm or covsr tha vater
2, azlong vater




C, lon=aguatic birds--tirds sscen fzeding over water

Purple MYertin
Nighthavwks

Bark Swallcows
Rough=winged Swallows
Barn Swallows
Kingbirds

1T, Sirend Association=~birds found fesding on sandy Leach along lake

111, Aspen=birchepine Asscciation
A, Young growth.

Hermit Thrush
Cren-birds

Virecs

Ieast Flycatchers
Sparrows

Cuckoocs

Pewees

Crested Flycatcher

Dowmy end Hairy ocdpeckers
Flizkers

Crioles

Scarlet Tanagsr
Ress=breasted Groshesk
Thite=breasted Futhatch
Redsterts

Fleck end Yhite Vzrtlers
Chickacees

Black-throsted Creen Yarblers



Jarshy end shrubby aree

As Alcrng Shore (E=st Point,

Song Sparrow
Yorthern Yellow=throat

B, Inland (Section 1 and 2 on map)
Red=eyed Tovwhes
Brovm Threasher
Catbird
Nerthaern Yellow=throat
Ve Cedzr Asscciation
Vinter Vren
Chickedees
Black and Vhite Vartlers
Scarlet Tanagers
VIs Inhabited Area
Robin
Kirngbird
Cedar Vaxwing
Chirping Sperrow
Goldfinch
rurple ¥art iﬂ {colony)
Bank Swallow {(colony)
TIE SCEZLE OF WALKS
Ls rerticned before, the regicn covsred was divided into four dif-
ferent Pabilets and coversd by four routes (sea rzp): Route 1 the shore,
Route 2 ths voods from cemp to Yorth Fishtail, Reute 3 State Street, and
Soute 4 the woods on the hill south of canp. Im order to cover esch of
thiese four territoriss early in the morning when the birds are most active,
e four dey schsdule of walks vwas arranged es follows:

Section 4 on mep)
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x X
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"Route IV
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T8

Route I
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51306 X « x x - x
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Thus the data for this anslysis ccasist of 120 lists of species,
thirly for each of four different habitats visited ezch day for a totzl
of thirty days betwsen July 2 and August 14, 1¢41., The birds hssrd

y JY (S 3 s

23 wall as vhosa sean, were racordsd 1n each cazse, The psrceat of

frecuence for each species was couputed by dividing the number of duys

s

)

Va)
(@]
~—

.

es was observed by the total mumber of dzys (

]

n

£

1ich the spec

A seperzte list of freguencss for cach of the four habitats has bsen
made zs well as a composite list for the entirs Statién area, Tre total
mumbers of each spacies has been recorded also in order %o discover if
the number of a speciss parallels the frequsnce of that species.

The list of frequsnces for the entire area coverad is compared
with Compton's list of 1514, The list for the woodland arez north of
the Station is coapzred with freguences oownuted from eleven days of
field observetion mede from June 25 to August 15, 1933 by larjery
Greenbsrg.

In ordar to compare the 1941 freguences with those of Linsdale's for

, the birds sesn on the *trips taken by the Beginning snd Advanced

=3

w
e

Ornithology clessss heve been incorporzted. s covers a psriod of
48 days from June 29 to August 18, 1941, Linsdsle's study covesrsd

a period of 50 days from June 9 to August 17, 1324, The plasces visited

Tinsdale weres:

o'
g

Yichol's Bog

rad Iake *
1arl Bay
Resszy Creek
lack lake
Black Kiver
og Creek
Stone Eay

LUBEE S K U
UJtJ
*

Pl

11

R

v

e
i3 09

(s}
[\\]
o o
(¢}
-
1/
oJ
Q
o

Q oy

arp Davis Fairy Island

* also visited by bird classes

~15=-




E11iott Creck
Tndian Rivse
french Ferm Lz

Trail's Ind Zay

frequsnce

s total munbders, and rank in

Ty the bird classes z2nd not by Lircdule ware:

Fontansllas Pun

Jresuran's Point (Burt Take
Higgar Creck

oro Lalke

‘al o e S = Aver S o
of speciss sczn during

numbs?

of the four habitsts; the sams information for the entire

Stetica area compared with Compton's results (1214); the fregusnces of

specie for Horthern lichigan compared with

rended in ordsr of dscreasing numbers,

mumbers

Route 2=FishTail AL
Toeds

Poute 3-State £20

Routs 4-Fill 288

Tutire Stetion Area 1271

ranks first and the one sesn in

P
anZlag

s

-~
-

-2
@D

-
-
RV
(91}

[
=
il
N

-15-

Linsdale's results (Linsdals, 1



Conrton used the sens procedure, The rmumber for his first ranking
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Cozpbon (1914) ranked the various species in {requency =according to

femmeerarg--- seen 1-4 tinss

[}
2]

& ~m-=cOmon =-~£sen 520 tim

+ %

g ---- gbundenb--~--ccen more than 20 times

y

:en this summer in frequency using

<L

I also have ranked the spscies s

this ley:

ebundant == & == $0=1007% freguence
oY ¢ ~= £5=807 frequence
sdsrately common -m-=31-£4% fregusence
uncormon == u -=-10=30% freguence
rere -- r----1=9% frequernce

i
O
o
(%]
&)
'~J
<
<
).lo
[
bt
{48}
H>
—
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Those on Comptoan's 1214 list which were »o:d

I,

Glive=bzcled Thrush
Elug=-gray Gratostcher
Yeourning Tartler
Black=~throated Yerbler



111,

Pzre (cont,)
Ye’l w=throatad Virso
Swamp Sfar‘ow
Ilncola Sparrow
Sevennah Sparrow
Pronzed Grackle
dowlark (Bastsra)

X Tark
Acgdian Flyeatcher
Olive-sided Flycatcher
Scresech Cwl
Zarred Owl
Short~cared Ovl
Csprey

Cocpsr's Hawk
Brosd=winged Fawk
Sparrow Hawk
Quail (1)
Virginia Reil
Tcod Tuck

Bittern

Picd-billed Grebe

my
I
22

cn 1G4

areas of

ng=

r
Ealbiuore Criole
Rough=wingsd oraTlﬁw
Y21low-billed Cuclkoo
Black Dusk
Goshawk
fmerican Kerganser
Tzest Sandpipsr
Greater Yellowlegs
Perula Verbler

Imdigo Funting EZobolink
Chimney 3wift Suvannah Sperpoa
Bluebird Yzzdowlark
English Sparros Pronzed Gr

Duail Prairie
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The rcasoa for the great jaerszasza in Purple Varting and Benk Swmllovs
is the preszsnce of a colony of each in the camp 2rcca, Two Martia housss

were srected in 1374, One was occupied that sw

the following summer, Gravel vwas removed froa ths hill in bVack of cemp

The csus2 of the increase in the other spscies I am unadbls to explain

sxcept by the fact that I covered the samd territery for 30 days, whils

%ins3als visited each place only ons or a faw tTimes,
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in fregquence are?

The Junco, cf cous is a naels o
the north of the Station. The decresss in the frequency of The Fernil
Thrush ray rossidly be explainmed by the fact thal the 7wegetation hus
grova up consideradbly in recent years znd crowded the Formit Uhrush out
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Baltiwerae Oriole
Anerican Mergenser
ellow=bill2d Cuckoo
Vs

1540 and 41, The appearance of the Baltimore Oriols in rather large abtuundance
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her trees, Compton made his study shortly
eifter the 1209 fire, while Linsdale's was immecdiately after the 1923 fire,
Sincs that time there have besn no firss, so the trees have had opportunity

to grow unhindersd

Crart IV shows the mumber of dasys sach species was seen in the entire
Station aress They are ranked according to the percent of fregquence, 100%

being at the top and 3.3% at the bottom,

tode

S A ATy
cALT Y

ct
}ote

ki B8] ~anh 2y — .~ =% h n - 32 mlm
n the czse of the entire cemp area where AYEYC<IKE, The: disziri-

btations 2l1ll show, howsver thet the speciss of lowsst freguencs are tle

mocst rmanserouse
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CEART V

Showing the Distritution of Species Among the Five Classes of

Frecuences
Mumber of Species in Each Class
Classes of Route I Route II Route IIIX Route IV Entire Zorthern
Frecuences ) Shore ¥oods State Hiil Station Hichigan
Lree ‘
Class A
Freguence, 1-20% 42 27 19 27 34 80
Class B :
Freguence, 21-40% 6 11 6 8 11 14
Cless C
Frequence, 41-60% 7 8 0 3 10 14
Claess D
Frequence 61=80% 7 7 4 3 12 14
Clsss E
Prsguence 81-1007 3 4 4 3 13 11
Sunzery of Distribution
of CSpecies according  A>B<C=D>E £4,8>C<D=E 47B>C<D<B
to Eeunkaier's Law L7B>C»D>E A7B7C=D-E L>B=C-D>E




At the end of the raper are includsd copiss of the actual records kept dey

by day durinzg the study. Thess charts are:

Chart VI -- Shors

Chart VII -~ North Fishtail
Chert VIII -~ State

Chart IX -~ FHill

Chart X -~ Camp area

Chart XX == Northern Michigan

T believe the use of Raunlaier's Law of Fregueace the most sccurate

method for deterumining the frequence of birds in a reglon simildér to That

>

surrounding the Biolcgical Stetion,

The fact that the freguences sgree rathsr clossly with the total
(ses Chart XII)
ividuals seen/bears out Linsdalse's ststemsnt that the

mambers of in

mumbers of individual birds of oune species sesnm over & period of time will

parailel the freqguence of occurreance of thel species. The chief exceptions

in end the Herring Gull,

presence at the Station of two Martin housess The number of Herring Gulls
seen vwes tuch less then the muubsr of Ring~billed Gulls ssen although the
frequences were almost the same, Flocks of gulls were ssen fseding on the
lake esch day, the flecks being composed largely of Ring-billed Gulls., Fow-
cver, cn mearly all occasions there vas ong or Two Herring Culls srong the
ETCUDe

The chief scurce of imaccuracy of this method %o my mind is tre slighting
of the nocturnal birds, By rezording only the btirds secen and heard on ths
+21ks taken at specified times of the day, only one nocturnal bird wes recordesd
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CHART X1I

Shoxing the Relation Betwesn the Total Mumbsars of

Birds Sszen and the Percent of Freguency

Birds Szsn oa State

treet
Speciss % of Freguency pecie

obin 96.7% 1, Purple Yartin
Cedar Taxwi 93.3 2, Cedar Vaxring
Kinzbird 93.3 3. Robin
Purple ¥artin 8647 4, Kinghird
Red=-2zyed Vireo 70 5, Bank Swallow
Goldfinch 6647 6. Chipping Sparrow
Chioping Sparrow 6647 7. Red=eyed Vireo
Teast Flycatcher 63.3 8. Goldfinch
Purple Finch 36.7 9. Least Flycatcher
Ring~billsd Gull 28.7 10. Purple Finch
Bank Swallow 26.7 11, Baltimore Oriole
Baltimore Oriole 26.7 12, Ring-billed Gull
Nighthawk 23.3 13. Common Tern
Grosbeak 23.3 14, Nighthawk
Common Tern 20 15, Cowbird
Phoebe ) : 20 16. Fose=breasted Crosbse
Cowbird 16,7 17, Phoebe
Eerring gull 13.3 18, Chickadee
Pewse 13.3 19, Herring Gull
Bleck-capped Chickadee 13.3 20, ‘iood Povee
Black-billed Cuckoo 10 21, Black-billed Cucloo
Flicker ' 6.7 ‘ 22, Flicker
Loon 3.3 23. Downy Yoodpecker
Bald Fagle 3.3 24, Loon
Caspian Tera 3.3 25. Bald Ezgle
ourning Dove 3.3 28, Czspian Tern

Devray Woodpecker Z2.3 27, lourning Dove

Tree Svgllow 3.3 28. Tree Swallow

Rough-winged Swallow 3.3 29. Fough=winged Swasllow
,:1"\1te brensisd Tutheteh- 3.3 30. ¥rnite~breasted Yuthatceh
Vesper 3perrow 3.3 31, Vesper Sparrow
172 g} 71113 Yzrbler 3.3 32. lashiville Tardler
Scarlet Tanzger 3,3 33. Scarlist Tenager
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> " Spotied Sandpiper

Fiigbird

Elack-capped Chickadee

_.novin

Ceder Haxwing

Ped-eyed Vireo

Vood Pewee

Purple Nertin

Riag-billed Gull

Chipping Sparrow

Berring Gull

least Flycatcher

Rlack and White Viarbler

Flicker

Blue Jay

Qvan-bird

Caspian Tern

Purple Finch

Song Sparrow

Nizhthawk

Baltirore COricle

Amarican Redstart
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FREQUENCY OF OCCURRENCE OF SUMMER BIRDS AT
THE UNIVERSITY OF MICHIGAN BIOLOGICAL
STATION *

BY KATHERINE A. WHITE 2

"[‘HE need of an accurate and uniform method of expressing the
results of bird population studies has long been recognized. Quan-
tities of data already available are of little value because of the inexact-
ness and variation of method used by field investigators.

In making a study of the bird population in the vicinity of the
University of Michigan Biological Station during the summer of 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 follows: 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 as follows: using at least 25 plots, the number
of species on each plot is counted. Then to determine frequence of the
species on 25 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 25 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, it was usually found that there were larger numbers of
species of low frequence than of higher frequences. As one proceeds to the
greater frequences, the number declines steadily until the highest (or
next highest) frequence is reached, at which point it increases slightly.
To express this in a formula, Raunkaier let A, B, C, D, and E represent
frequences from 1-20 per cent, 2140 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 Raunkaier's Law in
making animal population studies, while Linsdale (1928, 1932, 1936;
Linsdale and Rodgers, 1937) was the first to apply the law to bird life.

Linsdale (1932) points out several advantages in the use of Raun-

- kaier’s Law in studying bird populations:

1 Contribution from the University of Michigan Biological Station. .

21 wish to express my appreciation to Dr. Olin Sewall Pettingill, Jr. of Carleton
College, Northfield, Minnesota, for numerous =uggestions concerning the keeping of
proper records, source material of similar studies, and especially for the reading and
constructive criticism of the manuscript for publication. T am also grateful to Dr. Jcan
M. Linsdale of the Muscum of Vertebrate Zoology, Berkeley, California, for scveral
helpful csucgestions and his explanation of a similar bird frequency study made in
northern Michigan.
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1. It gives a more nearly correct impression of the relative abun-
dance of birds than any other method.

2. It makes it possible to analyze the composition of the bird popu-
lation.

3. It makes it 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 number of occasions which parallels their abundance.

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

1. Nocturnal birds will be slighted, as will be small birds of retiring
habits. ,

2. The numbers of birds observed will be affected by weather con-
ditions.

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

Tae 1941 StupYy AT DoUGLAs LAKE

The University of Michigan Biological Station is located on South
Fishtail Bay at the south end of Douglas Lake in Cheboygan County,
Michigan. Douglas Lake lies about midway between Lake Michigan and
Lake Huron and about thirty miles below the northern end of the
Lower Peninsula. The territory covered by this study included Jour
routes:

Route 1. The shore of the lake from the Station area to North

Fishtail Bay (214 miles).
Route 2. The woodland lying northeast from the Station to North
Fishtail Bay (2 miles).

Route 3. State Street, the main street of the Station which is lined

on either side by student and faculty cabins (14 mile).

Route 4. The hill immediately south of the Station (124 miles).

The shore is barren of vegetation throughout most of the territory
covered. It is bordered with white pines (Pinus Strobus) intermingled
with a few aspens (Populus grandidentata and P. tremuloides) and red
pines (Pinus resinosa). The woodland consists mainly of an aspen-birch
association which gradually changes to an association of conifers as one
progresses northward from the Station. The trees found there are aspens,
red maple (Acer rubrum), white birch (Betula alba var. papyrifcra).
beech (Fagus grandifolia), white and red pine, red oak (Quercus
borealis), and wild cherry (Prinus sp.). Also present are such shrubs
as sumac (Rlus typhina), service berry (Amelanchicr canadensis), and
alder (Alnus incana). The conifer area consists mainly of white cedar
(Thuja occidentalis), and balsam (Abics balsamiea). The trees found
around the camp and laboratories of the Station consist mainly of red
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oak, red maple, pin cherry (Prunus pennsvlvanica), and birch; numer-
ous sumac bushes are also found around the cabins. Grasses, clover, blue-
berries, and bracken (Pteris aquilina) 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 walks were made each day
beginning on the following hours: 5:00 A.M.; 7:30 am.; 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 at a different time of day.*
The weather conditions each day were noted and recorded.

Thus the material serving as a basis for this analysis ccnsists of
120 lists of species; 30 lists for each of four different habitats visited
each day for a total of 30 days between July 2 and August 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 composite list for the entire area.
The total numbers of each species were recorded and it was found that
the species seen in largest numbers were generally those seen most
frequently.

One study of bird frequences was made in the vicinity 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 was much
larger and less compact than mine. He included, for example, several
trips to points on both Lake Huron and Lake Michigan. The results of
our two studies cannot, therefore, be satisfactorily compared.

Table 2 shows the number of species found in each frequence-class
and the ratio between the number of species in each class and the total
of species both for the present study and for Linsdale’s studies.

TABLE 2
Present studv Linsdale’s studies
Michigan Kansas California

No. of No. of No. of No. of |

specics| Ratio | species | Ratio Species | Ratio Species ' Ratio
Class A 34 A3 62 39 133 68 111 73
Class B 11 .14 16 BH 32 a6 1 20 13
Class C 10 12 11 .10 13 .07 7 .05
Class D 12 .15 10 .09 6 .03 5 .03
Class E 13 .16 5 .05 10 .05 B 8 .05

Tt will be noted that there are more species of high frequences in
the present study than in the previous studies by Linsdale. This is due

* The trip to North Fishtail Bay and back (Routes 1 and 2) covered a period
of approximately five hours; the route along State Street (Route 3), forty-five minutes:
and the hill {Route 4), one and one half hours.
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to two factors: (1) Exactly the same territory was covered each day.
This was not the case in the earlier studies. (2) The bird population
was more stable and homogeneous due to the fact that the study ex-
tended only through the breeding season and few non-breeding birds
were included. T

Table 1 shows the species seen during the period of observation,
listed in_order of decreasing frequence; it shows the number of days
on which the species 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) 65 to 89 per cent frequence
M (moderately common) 31 to 64 per cent frequence
U (uncommon) 10 to 30 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 (1932:225)
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 Martin,
the Bank Swallow, and the Herring Gull. The exceptionally high num-
ber of Martins and Bank Swallows was due to the presence at the
Station of colonies of each. Both groups migrated before the end of
the period of observation, thus preventing them from showing a fre-
quence of 100 per cent. The number of Herring Gulls recorded was
much 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 were 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. It involves simple calculaticns and
is easily represented graphically. At the same time, it gives a precise
picture of the bird life of a habitat which 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
at a different time.
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