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A study of the sex ratios of Ring-necked pheasants 
was made on Protection Island, Washington' from August 1, I9O 
to September 1, l9l. Cooperating agencies were the United 
States Fish and Wildlife Service, American Wildlife Institute, 
Oregon State College, Oregon Game Commission, and the \ash- 
ington State Department of Game. This island was an excellent 
location for the study since it is a sufficient distance from 
the mainland to prevent the birds from leaving or others from 
entering the area. 

The most important factors affecting the ratios of 
the sexes were the ratio at hatching time, and a differential 
mortality. From recorde collected on the state game farms in 
western Oregon, it appears that about 6.75% cocks and 53.25% 
hens may be expected at hatching time, thus proportionately 
increasing the numbers of hens. But of the birds found dead 
in the field on Protection Island, 35.1% wore males and 6.9% 
were females. Therefore, more hens may be expected at hatch- 
ing time, but they are taken more often than cooks by preda- 
tors. When the hatching ratio was compared with the differ- 
ential mortlity, it was determined that the potential sex 
ratio of pheasants in the field is approximately even. Cau8es 
for the differential mortality were apparently the greater 
reluctance of hens to flush, and possibly a comparative diff i- 
culty experienced by predators in handling male pheasants. 
Mortality of hens was greatest in the fall and winter, and not 
in the nesting season as might have been expected. 

Flushing characteristics of the sexes were studied 
with the aid of daily counte. During the thirteen months of 
the study, the pheasanta were observed 2l,O9 times and 



recorded over a period of 365 days. Hens were more reluctant 
to flush than cocks, no doubt intinot1vely placing great ro-. 
llanee on their protective coloration. Part of these counts 
were made with dogs and part without, with the reeult that 
about 3' more hens were fluthed when proceeding with the dos. 
When an area wa covered thoroughly, the ex ratio showed a 
greater proportion f hens than when it ws traversed hastily, 
5ue to the greater reluctancy of hens to flueh. Obervation 
indicated that an experienced observer can usually ident1±y 
the sex of a pheasant by the sound of its flight, this fact 
proving of value to a person when proceeding at night or in 
dense brush. 

Winter grouping of the sexes was almost entirely 
absent on Protection Island due to the large number oÍ' birds 
present, the abundant cover, and the mild winter. On this 
area the type of cover had little effect on sex ratios, ex- 
cept that hens had some preference for Holland or Beach grass 
over woods, brush, or fields. 

Sinoe hens are nore reluctant to flush than cocks, 
an observed ratio obtained by walking through an area or 
making sample plot cenBus would not portray the true sex 
ratio. For this reason it was considered desirable to devise 
a method for arriving at a more exact idea oÍ' the actual sex 
composition of a given area. Because of the small size and 
isolation of Protection Island, drive censuses of the area 
with the purpose of enumerating ll birds were practioble 
and quite accurate. Sex ratios determined by this method 
were considered as approximately the actual ones. When the 
proportion of cocks determined by sample plot census methods 
on the area was subtracted from the percent found with the 
drive census, a figure was obtained which would correct for 
the greater reluctance of hens to flush. The correction 
factor for fall is 7.0, while for spring it Is 12.7. Thus 
when a sample plot census is taken in the fall ori an area, 
7.0 should be subtracted from the percent of cocks determined 
by the census, and the resulting figure will, it is believed, 
be much nearer the actual proportion of cocks present. 

Reliable data on the sex ratios of pheasants are 
useful in formulating hunting laws and game management plans, 
and, the cock-hen ratios should be determined periodically sa 
that hunting laws may be adjusted accordingly, 
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A CORRECTION FACTOR OF RING-NECKED PHEASANT SEX RATIOS 

FOR APPLICATION DT CENSUS THODS 

INTRODUCT I ON 

This report presents the data obtained in a sex 

ratio study made of the Ring-necked pheasant population on 

Protection Island, Washington, as observed from August 1, 

l9O to September 1, l9l. The main purpose of the pro- 

ject was to devise a correction factor which could be ut- 

ilized in census work and would present a more exact idea 

of the sex composition actually existing on a given area. 

The study was directed by Mr. Arthur S. Einarsen, 

Associate Biologist, United States Fish and Wildlife Ser- 

vice, and formed a part of an investigation being conduct-. 

ed on the life hi8tory, habits, and economic status of the 

Ring-necked pheasant on Protection Island by the Oregon 

Cooperative Wildlife Research Unit. Cooperators of the 

Unit include the following: United States Fish and Wild- 

life Service, Oregon State College, Oregon State Game 

Commission, Washington State Department of Game, and the 

American Wildlife Institute. 

Conditions for this study were ideal in nearly 

every respect. The island is approximately three miles 

from the mainland, a distance sufficient to prevent the 

birds from leaving or others from entering the area. 



(sah 
J 't ez ouler 

: 

Island 

Sfrattò7' J 
J> d Fuca. 

Islò,td 

rotCiO 

TøJ seni 

S cal e 

Io 

Fig. 1. Sketch map showing the 
location of Protection Island; 
After Newoomb (10). 
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Thus the birds were under daily observation, and a sudden 

shift of the population was impossible. This situation 

presented an opportunity to make rather accurate invent- 

ones, and figures obtained from these semiannual counts 

are used as a basis for the development of a correction 

factor. 
Due consideration should be given to the sex 

ratios oÍ' pheasants in a given area during the develop- 

ment of management practices and policies, and the carry- 

ing out of these plans. It is desirable to know the hab- 

its of each sex and the ratios necessary for proper breed- 

Ing conditions. 

Another problem needing enlightenment was wheth- 

er an abnormal sex ratio would decrease fertility. Poss- 

ibly 000ks in excessive numbers would spend so much time 

fighting that many hens would not be served, on perhaps 

small numbers of cocks would be unable to mate with all 

the hens present on a large area. Upon these factors de- 

pends the policy of how many birds of each sex may be 

hunted in shooting seasons. Other important factors in- 

volved are the differential sex mortality, the potential 

ratios as affected by hatching ratios, and the effects of 

terrain and coven types on the desirable cock-hen ratio. 

The question then arises as to whether the fig- 

unes obtained from the usual quadrat or sample plot census 
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are accurate as far as the proportion of cocks and hens in 

the area is concerned. This problem is of basic importance 

and will be given due consideration in this paper. 

Since these questions are all of importance to 

the management of the Ring-necked pheasant, the present 

study was made with the purpose of determining satisfao- 

tory answers to them, and of setting up a list of reco- 

menclations which would be helpful in the administration of 

pheasant populations. 
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DESCRIPTION OF PROTECTION ISLAND 

Protection Island in Jefferson County, Washing- 

ton, le located near the mouth of Discovery Bay about three 

miles from the mainland, and approximately ten miles from 

Port Townsend, the nearest town, figure 1. The island was 

discovered by Captain George Vancouver In 1792, and the 

following excerpt (g_6)* from hie original journal des- 

cribes his impressione as he landed on the area: 

On landing on the west end. of the 
supposed Island, and ascending the emin- 
ence which was nearly a perpendicular 
cliff, our attention was Immediately call- 
ed. to a landscape, almost as enchantingly 
beautiful as the moat elegantly finished 
pleasure grounds In Europe. From the 
height we were now upon, our conjectures 
of this land being an island situated be- 
fore the entrance of an opening in the 
main land were confirmed. The summit of 
this island presented nearly a horizontal 
surface, interspersed with some inequalities 
of ground, which produced a beautiful var- 

iety on an extensive lawn covered with lux- 
uriant grasa, and diversified with an ab- 
undance of flowers To the northwestward 
was a coppice of pine trees and shrubs of 
various sorte, that seemed as if lt had 
been planted for the sole purpose of pro- 
tection from the northwest winds this de- 
lightful meadow, over which were promiscu- 
ously scattered a few clumps of trees, that 
would have puzzled the most ingenious de- 
signer of pleasure grounds to have arranged 
more agreeable. Whilst we stopped to con- 
template these several beauties of nature, 
in a prospect no leas pleasing than unex- 
pected, we gathered sorne gooseberries and 

* Indicates page 62 of reference . 
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roaes in a state of considerable forward- 
ness. . . .The entrance of thie harbor (Dis- 
covery Bay) IB forrned by low projecting 
points, extending, on each side, from the 
high woodland cliffs which in general 
bound the coast;. . .in a line with two corr- 
eaponding points froni the island already 
described, lying off this harbour. Had this 
insular production of nature been designed 
by the most able engineer, it could not have 
been placed nore happily for the protect- 
ion of the port, not only from the north- 
west winds to the violence of which It would 
otherwise be greatly exposed, but against 
all attempts of an eneny, when properly for- 
tified; and hence I called it PROTECTION 
ISLAND. 

A mild climate prevails with frequent winds, and 

an average yearly rainfall of about thirteen inches, table 
V. The precipitation is low because of the high Olympic 

mountains which stop most cf the westerly rains coming in 

from the ocean. Since the Island is surrounded by Puget 

Sound, the atmosphere is quite humid, and fog and dew are 

conmion throughout the year. An Interesting feature is a 

small, native cactus, 91yacantha Haw. borealis 
Coult., which is present on the east spit, figure 6. Al- 

though the plant is comonly found only in desert regions, 

it can grow on Protection Island because of the low rain- 
fall. 

The rather flat-topped island averages about 200 

feet in elevation, and has steep cliffs down to the beach, 

fig. 11. A grassy sand spit of about forty-one acres exte- 

nds from the east end of the Island, while a shorter spit of 
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about seven acres is at the west end, figure 5. The east 

spit has a small lagoon at its base which is frecuently 

used by ducks. 

As may be noted from table VI, a large part of 

the area is under cultivation. During the period of this 

study, Mr. H. F. Purnell, the farmer-lessee, raised wheat 

on the tillable ground, besides pasturing a herd of cattle 

on the remaining parts of the island. 

The wooded sections of the island are very 

densely covered with trees and brush interspersed with oc- 

casional small clearings, and are composed mainly of Doug- 

las fir, Pseudotsua taxifolia (Poir.) Britt.; Ocean spray, 

Holodjecus discolor (Pureh) xim.; wild rosee, Rosa epp.; 

wild gooseberries, Rubus epp.; Snowberry, Symphoricarøos 

albus (L.) Blake; and Vine maple, Acer circinatum Pursh; 

with lesser amounts of Madione, Arbutus Menziesti Pursh; 

Wild cherry, Prunus emarinata (Dougi.) Waip. var. ct 

Piper; willows, Salix spp.; Red elderberry, Sarnbucus 

racemosa L. var. callicarp Jepson; and others. 
, 

Along the southeast side of the island is a 

rather large strip of grassland and dunes, composed mainly 

of Holland or Beach grass, aenaria (L.) Link. 

This is a rather tall, harsh plant that falls over and 

forms very dense cover. The grass, which has practically 

stabilized the sand dunes, furnished excellent food and 
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cover for the birds. 

Although different in composition from many hab- 

ita,ts in typical pheasant range, Protection Isl3nd is one 

of the environmental types to which pheasants readily ad- 

just themselves. The low rainfall is probably compensated 

for by the frequent fog and dew. Hence results from this 

study should ordinarily be applicable to many or most 

pheasant ranges in Oregon and Washington, and possibly 

elsewhere. 



Table I. Pheasant utilization of wood.lots according to 
sex in Wood County, Ohio, 1937. After Leedy 
(LI.-'). 

Season Sex ratio of pheasants Sex ratio of pheasants 
seen in all types of cover seen in woods only 

Percent Percent Percent Percent 
cocks hens cocks hens 

Spring 29.0 71.0 32.9 67.1 

Summer 36.7 63.3 6I-.6 35)4- 

Fall 311-. 65.2 37.3 62.7 

Winter 20.3 79.7 25. 714.2 

AVERAGE 30.3 69.7 140.2 59. 

w 



REVIEW OF THE LITERATUHE 

From a general review of the literature, little 

information could be found relative to work previously done 

on the sex ratios of Ring-necked pheasants. Therefore, it 
is presumed that this problem has received little attent- 

ion in the United States. 

In l9l, Buss (1) reported on the sex ratios of 

pheasants in Wisconsin. The number of each sex seen was 

recorded by men who were attending winter feeding stations, 

rural mail carriers, patrolmen of power lines, and section 

men. Only actual observations were recorded. In regard to 

the figures collected, table II, Buss remarked, "Let it be 

remembered that this is not an actual sex ratio but an ob- 

served ratio. Actual ratios are, no doubt, more favorable 

to cooks." (l-k). If by this statement he meant that ac- 

tuai ratios show a larger number of cooks than observed 

ratios, it is in striking contrast to the situation on Pro- 

tection Island where the opposite was found to be true, as 

will be shown later. 

Additional information concerning sex ratios as 

observed by Buss (i-k) is presented in the following quo- 

tation: "The monthly ratios show a progressive decrease 

in the number of hens per cock as the winter advances. No 

attempt has been made to determine the causes for this 
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differential mortality....The sex ratio (iI-.5) for all 

counties for the en-tire observation period is based on 

76,779 observed pheasants. This ratio is indeed a healthy 

one and indicates that Wisconsin generally has no shortage 

of cocks for successful breeding...,An ideal population 

consists of from four to six hens for every cock.'1 Table 

III shows the totals 0±' the study conducted by Buss. 

Hicks and Leedy (2, 14, and 5), in Ohio, have corn- 

piled some sex ratio data in conjunction with their other 

pheasant studies, and some of their observations and con- 

clusions follow; 

1. "Of the 6o]. adult pheasants seen, were 

cocks and 71.2% were hens. This is a rather unsatisfactory 

percentage of adult cock birds. In 193e the percentage of 

cock birds among adults was much higher, though in 1939 it 

was only 29.7%." (2-7). 

2. Of the 177k juvenal pheasants which could be 

sexed, "k6.6% were males and 53.k% were females. In 193e, 

511.% of the juvenal birds observed were males; in 1939, 

11.9.6%. In September 1937 in Wood County, Leedy found that 

k03 juvenal pheasants were 55.% males. 

3. "If 50% of the juvenals are males, then the 

sex ratio of all pheasants observed was as follows....Males 

females 5k.1%. This, in spite of the tremendous 

harvest or kill of cock birds each autumn, subsequent 
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differential iortality of hen birds throughout the year and 

the addition of the new crop of juvenals with a nearly bal- 

anced sex ratio, results in a nearly balanced sex ratio in 

the total population by the September preceding the next 

bunting season, i. e., 4-5.9% cocks vs. 5-.l% hens. (2-7). 

LI.. Pheasants found dead on highways iì Ohio per 

1000 miles were adult cocks O.2 or 15.3% and a4lt hens 

1.55 or 1.7%. (2-19). 

Leopold (6-i06, 107) remarks that "a polygamous 

species like pheasant...oan tolerate, or may even by bene- 

fited by an excess of females, but it must not be too 

great....McAtee (1929) advises 5-7 hens per cock for cap- 

tive pheasants, but this ratio in a wild population would 

almost certainly be too low on cocks. The only guidance 

as yet available for the American game manager consists of 

a very few rough measurements of sex ratios whioh seem .Q. 

be associated with satisfactory or unsatisfactory produc- 

tivity in wild populations." 

Randall (ll-3l) reported from Pennsylvania ir 

l9O that a census taken with a pointer dog showed a spr- 

ing population of one cock to seven hens and a summer pop- 

ulation of one cock to six hens. He added that "in spite 

of the uiibalanced sex ratio, 914.l% of the eggs were fer- 

tile 



Table II. Sex ratios of pheasants in the Willamette Valley, 
Oregon, as determined by quadrat census. 

Date census taken Percent Percent No. birds 
cocks hens sexed 

August-September 1939 57)4- 4-2.6 129 

September-October 1914O 6i.6 3)4- 1292 

August-September l91ll 59.2 1l.O. l3 

November l9l 6O. 39.2 4-97 

H 
J1 
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In a letter from H. L. Kutz, Game Research In- 

vestigator of the Oonservation Department of the State of 

New York, the statement was made that the cook-hen ratio 

on one area during the 19l breeding season was l:2. and 

on a second the ratio was 1:2.7. 

Dr. Ernst Mayr in his article on the sex ratio 

in wild. birds (7-159), stated: "The great importance of 

the adult sex ratio has long been recognized by the stu- 

dent of human populations, but it has not received as much 

attention from the animal biologist as it deserves. The 

principal reason for this neglect has been the difficulty 

of determining the true sex ratio in adult populations." 

Dr. Mayr found that female Song sparrows were more vul- 

nerable to predation than males, especially durîng incu- 

bation. He conc]iides from this and other observations 

that there was probably a higher female mortality during 

the nesting season of all species when the females did 

all of the incubation. As will be shown later, the phea- 

sant mortality on Protection Island did not conform to 

this conclusion. 

Stoddrd (12-93) observed in Georgia a tend- 

ency toward differential mortality in Bobwhite quail, 

stating that "data obtained from the shooting and retrap- 

ping of banded bobwhites throw some light on sex ratio arid 

reveal the strong probability that the hens have a d 
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cidedly shorter 'life expectation' when living under nat- 

ural conditions than do the cocks." He surmised the ree,- 

eons to be (i) the cocks observed were more alert and 

quick in dodging and escaping from nets used to capture 

the quail, and (2) the hens were probably often captured 

on the nests by predators. 

Records on the sex ratios of pheasants in Oregon 

at hatching time, table IV, have been furnished by Mr. Ben 

Snyder, Supervisor of Western Oregon Game Farms, Oregon 

State Game Commission. Of 3770 birds hatched on these 

farms in 19k1, 6.7% were cocks and 53.3% were hens. These 

be discussed in more detail another of 

this paper. 

Sex ratios in the Willamette Valley, Oregon, 

table II, as determined by the quadrat census method, ay- 

eraged 59.7% cooks and O.3% hens during the three years 

of 1939 to l914l. No correction factor was applied to 

these figures. 



Table III. Monthly sex ratios of pheasants in 
Wisconsin, l9O-+l. After Buss (i). 

Month Ratio Percentage 
Cock Hen Cock Hen 

December 1 6.6 13.2 

January 1 .7 17.5 2.5 

February 1 .5 l&2 

March 1 3.5 22.3 77.7 

AVERAGE i I-.5 l.2 

Table IV. ßex ratios of pheasants batched at 
the western Oregon game farms, 19l. 

Location of farm Percent Percent No. birds 
cocks hens sexed 

Corvallis 7.O 53.0 2OO 

Eugene 4-6.5 53.5 1730 

TOTALS 16.7 53.3 3770 



METHODS OF PROCEDURE 

DRIVE OESUS 

19 

In this study ol' sex ratios, it was essential to 

have reliable figures on the numbers and sexes of the phea- 

sants present on the area. The comparatively emal]. size 

and isolation of the island made it possible to conduct a 

drive census of the whole area with the purpose of enumer- 

ating the entire population, and the resulting figures 

have been of great va]ne. This type of census has been 

used on the area since November 193S, table IX. 

kept in a 

straight line at some distance from each other, while scv- 

eral dogs ranged between or ahead of the drivers. Each 

man carried a tin can in which several pebbles had been 

placed and which was wired to a stick. The resultant 

noise when these cans were shaked assisted in causing phe- 

asants to flush. Only those birds which flew back into an 

area already covered were tallied, and these were recorded 

by the observer at one end of the line. 

Driving started from the cabin, figure 2, prog- 

ressing out one side of the east spit, back the other side 

and on through the north woods and north brush. W1en pos- 

sible the censuses were made at times when the fields were 

relatively bare of vegetation, being either freshly ploughed 
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or with crops that were stun too low to furnish sufficient 

cover for the pheasants. However, if the fields were still 

covered with stubble, lt was necessary to proceed north and 

south across them, driving the birds into either the cent- 

rai woods or the south dunes, 

The men then moved through the central woods, a- 

cross the small fields at the west end of the island, over 

the west spit, and back up to the southwest end of the 

south dunes, The drive was halted at this point while one 

person walked up field three nearly to the cabin, and then 

situated himself at a strategic spot on the south dunes 

from which he could observe all pheasants going past. 

As the drive continued, figure 7, a large number 

of birds ran past this observer instead of flying, and he 

was able to get a very accurate count. Birds which flew 

across the fields or back towards the west end were tall- 

ied by the drivers, and the census was thus terminated. 

Undoubtedly, it was impossible to record all of 

the pheasants on the isLind, since there was a consider- 

able amount of dense cover, and the birds often laid. very 

close without flushing. Occasionally, a dog would run be- 

hind the drivers and flush a bird or two, proving that not 

ali pheasants were tallied. Yet the counts are believed 

to be quite accurate, surely better than those obtained 

under ordinary circumstances on the mainland where birds 



Fig. Il. 

Protection Island 

as viewed from Cape George, 

the landing on the mainland 
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can often leave the census area without being observed. 

aonsecient]y the figures are used in this paper with reas- 

onable confidence. 

Q,UADRAT CENSUS 

The quadrat method is a type of sample plot cen- 

sus being developed by Mr. Arthur S. Einarsen, Leader of 

the Oregon Cooperative Yildlife Research Unit, and will be 

described by him in more detail at a later date. The es- 

sentials, however, are important to this study and are pre- 

sented in the following paragraphs. 

Instead of selecting a sample plot oÍ' ground and 

attempting to count every bird present, the observer tra- 

verses lines plotted in rectangular fashion, the lines 

being : by i mile long. By following this procedure and 

enumerating every pheasant within 100 feet of the line, he 

terminates the count at the starting point. After a num- 

ber of these quadrate have been completed in the census 

area, the total pheasant population is computed by ratio 

and proportion as follows: 

Number of birds observed : Number of birds present :: 

Acreage of area inventoried : Total census area 

Statistics obtained from this quadrat method of 

census are especially valuable in indicating trends 
in 
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pheasant populations, and are comparatively inexpensive to 

obtain. A number of quadrate were run on Protection Island 

for comparison of the sex ratio figures with those obtained 

from the drive census, the details being presented later in 

this paper. 

DAILY COUNTS 

Daily counts of pheasants observed, table XI, 

were made for comparison with drive and quadrat censuses. 

Since daily count and quadrat methods were considered to 

represent the usual type of pheasant census taken on 
the 

mainland, a comparison of them with the quite reliable 

drive census should give an indication of their compara- 

tive accuracy, at least as far as cock-hen ratios are con- 

cerned. 

During the thirteen months of continual resid- 

ence on Protection Island, pheasants were observed and 
re- 

corded on 365 days. The birds were tallied as to whether 

the observer was "with dogs" or "without dogs" so that it 

could be ascertained whether or not dogs would have any 

effect on the observed sex ratios. Two Springer spaniels 

were used in the study, one of them being about seven 

months old. and the other about sixteen months of age. 
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During the periods of the year that the fields 

were nearly or quite bare of vegetation, the pheasants on 

these locations were enumerated as to sexes from 
the cabin 

with the aid of a 19.5 power monocular. This is a small 

telescope, figure 9. These counts are also used for com- 

parative purposes. 
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Fig. 5 

West spit 

of Protection Island 
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DETAILED REPORT OF THE STUDY 

TREND IN SEX TIOS 

In May 1937 ten Ring-necked pheasants were re- 

leased on Protection Is'and by Mr. H. F. Purnell through 

the cooperation of the Washington State Department of 

ame, and it is from this stock that the present population 

has descended. Two cocks and eight hens were liberated, 

but two of the hens soon died, and the remaining two cooks 

and sex hens immediately went into the first nesting sea- 

son. (10-9). 

Each year since the 1937 liberation, two inven- 

tories of the population have been made on this area. The 

data for these counts are presented in table IX and fig. 

1. The Oregon Cooperative Wildlife Research Unit corn- 

menced experimental work on the area on September 21, l93, 

and has collected the population data by drive censuses. 

Prior to that time Purnell made counts of the birds by 

general observations. 

It is difficult to draw any extensive conclus- 

ions from the sex ratio curves illustrated in fig. 1 be- 

cause the populations during the first two and one-half 

years were small, and were just becoming established after 

introduction. After the fall of 1939, the trend has been 

toward a smaller percentage of cocks and a larger 
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proportion of hens, or in other words toward a more equal 

sex ratio. This may be partly caused by a trend in diff- 

erential sex mortality, since there was a smaller proport- 

ion of hens killed in l914.O-1 than in l939-O, table VII. 

Another factor to be considered is a possible 

increase in efficiency of the drive censuses which may haire 

resulted in a ratio more nearly equal for the two sexes. 

It is logical to assume that as the population increased 

the inaccuracies of the censuses decreased, because a larg- 

er proportion of the birds present were likely to be ob- 

served. A much better understanding of the causes and 

effects of trends in cock-hen ratios will be possible when 

census data for additional years have been accumulated. 

From observations made on Protection Island in 

l94O-1, it appeared that sex ratios were affected mainly 

by two factors, (i) the actual cock-hen ratio at hatching 

time, and (2) a differential mortality. These elements 

were of' sufficient importance to merit their consideration 

separately in the following two sections. 

Sex Ratio At Hatching Time 

During the year of l9-Il, Mr. Ben Snyder, Super- 

visor of Western Oregon Game Farms, kept sex records of 

3770 pheasants, table III, that were raised and liberated 

by the Corvallis and eugene game farms. These birds were 
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Fig. 6 

East spit 

of Protection Island 
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Fig. 7 

lien covering the south dunes 

during a drive census 
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not actually sexed until they were released at about eight 

to ten weeks of age, when the cocks could be recognized by 

their more colorful plumage. However, it is quite probable 

that the sex ratio remained unchanged during those few 

weeks. 

These records from the Oregon game farms indio- 

ated. that about 6.75% cocks and 53.25% hens may be expec- 

ted as the normal hatching ratio of a sizable population of 

pheasants. These figures are in harmony with the findings 

of Leopold (6-106), who says there is "a probability that 

gallinaceous birds at birth will average a slight prepond- 

erance of females, but early eggs may show a male and late 

eggs an accentuated female trend." Figures displayed in 

table IX, however, showed an excess of cocks in the exist- 

ing population on Protection Island so it would appear from 

this comparison, as well as the record of kills on the 

study area, that there existed a differential mortality 

which operated against the hens. 

Differential Mortality 

Complete data were kept on all dead birds found 

during the course of this study on Protection Island. 0f 

the 110 adult pheasant kills recorded, 35.1% were cocks 

and 65.9% were hens, table VII. In the preceding year on 

the same area John S. Morse found a total of 69 kills, 
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26.6% oÍ' which were cocks and 73.% were hens. 

In Ohio, Leedy (5-6) has found even a sharper 

differential mortality. He states that "female pheasants 

are more likely to be killed by pred&ors or by accident 

than males. 0±' )-t97 pheasants found dead in the field 

(1936 to i9I-0), only 15.7% were males." The heavier kill 

of females in Ohio may be due to the presence of small 

mammal predators which probably catch a number of hens on 

their nests, in addition to other seasons of the year, 

whereas on Protection Island there were no mammalian pred- 

ators except for one feral house cat (two prior to July 

l90). 

With the data already presented, it is possible 

to compute the potential sex ratio of adult pheasants on 

Protection Island. When the mortality figures as given 

above for the two years of l939-l-0 and l94-O-1 on the study 

area are combined, the average loss of life becomes 30.9% 

cocks and 69.1% hens. The total adult nrtality for the 

year l94-0-1 (August 1, l94-O to July 31, l9I-l) was deter- 

mined to be 15%, while for l939-O (September 1, 1939 to 

July 31, l90) it was 20.9%. It follows that the average 

kill would be about 17.9%; and therefore out of every 100 

birds, approximately 17.9 would be killed in a year's time. 

According to the average sex ratio of dead birds, 

5.5 of the 17.9 would be cocks, while 12.37 would be hens. 



These figures may then be subtracted from the expected 

cock-hen ratio at hatching time in the following manner: 

Cocks 

14 6.75% 
5 

5L 

l.2l 

Hens 

53.25% 
12.37 

The resultant figures are not intended to be percentages 

of the total population, but are used to show the probable 

sex ratios. From this line of reasoning it may be seen 

that the potential sex ratio in the field is approximately 
equal, with small fluctuations in either direction accord- 

Ing to the season of the year. 

If this analysis is correct, the census in the 

spring just before the nesting season should show a smaller 

proportion of hens as a result of winter mortality, and the 

fall census should show a proportionately larger number of 

females due to the nesting season. By referring to the 

census figures In table IX, it may be seen that this was 

apparently the result. 

It then follows that the deviation in the census 

figures from a 50-50 ratio approximates the error involved, 

unless some differential factors that remain unknown are in 

operation. The average error for the last four enumerat- 



33 

ions would be 7.%, and for the last three 6.%, table IX. 

It is reasonable to expect that the counts are getting more 

accurate, and it seems gratifying that the errors just men- 

tioned are no larger, if actually they are this large. 

There are always a number of birds recorded that flush at 

too great a distance or too many in one bunch to identify 

as to sex. This unclassified group might absorb part of 

the error, although obviously it is possible that it would 

make the error larger. 

As far as management practices are concerned, 

very good results may be anticipated when the miscalcul- 

ations are not larger than this, and even somewhat larger 

errors would not seriously detract from the value of the 

figures. 

The question naturally arises as to why there 

should be a differential mortality, and it must be ad- 

mitted that little concrete evidence is available at pres- 

ent. One might expect that during the nesting season the 

hens would suffer greatly from predation, but the data 

from Protection Island does not support this viewpoint. 

From figure 15 it may be seen that the greatest 

female mortality was in fall and winter, and that it de- 

creased sharply in spring and summer. During the nesting 

season, hens probably sit on their nests so quietly that 



Fige 

Busters one of the 

searching for pheaante on the south dunes 
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predators do not usually observe them, while in the summer 

the young chicks likely form the largest share of the mor- 

tality. 

More hens would presumably suffer destruction in 

the nesting season on areas where mammalian predators are 

common and add. to the menace, while farming operations also 

destroy a number of females. On Protection Island the 

wheat was combined in August, after the normal nesting sea- 

son had been completed, and consequently no losses result- 

ed. The only accidental death recorded during the period 

of this study was o a cock that fractured his neck on 

February 5, l91.l, by flying into a wire fence. 

Female pheasants instinctively place great re- 

liance on their coloration for 

ing until the last minute. It 

often a fatal characteristic. 

by a predator and. then attempt 

paratively easy for the raptor 

The habit of being less reluct 

better opportunity to escape. 

protection, often not flush- 

seems probable that this is 

For when they are discovered 

to lie hidden, it is corn- 

or mammal to catch them. 

Etnt to fly gives the cock a 

Another factor of possible importance is the rei- 

ative size of the two sexes, maies being somewhat larger 

than females. It seems reasonable to expect that the 

smaller hens would be attacked more successfully than cocks 
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by the smaller predators, although there Is no evidence to 

support this supposition. 

As previously mentioned, raptors were the only 

enemies of pheasants on Protection Island during this study 

except Íor one feral house cat, although one oÍ the dogs 

once killed a female pheasant. Table VIII presents the sex 

ratio of kills made by each predator, and it may be seen 

that in addition to being the worst enemy of the pheasants, 

Cooper hawks were the most consistent in killing hens. Of 

the predators that took a number of birds, owls were the 

only ones to capture more cooks than hens, and this seems 

significant since the Horned owl, which appeared to be the 

worst owl predator, is a strong bird that could undoubtedly 

attack either sex of pheasant with equal success. In many 

cases it was impossible to determine the sex or cause of 

death of pheasants due to the length of time the carcasses 

were exposed to the elements. 

FLUSHING CHARACTERISTICS OF THE SEXES 

As mentioned on a previous page, daily counts 

were made throughout the year and tallied as to whether the 

observer was "with dogs" or "without dogs." Table X and 

figure 16 show the monthly sex ratios, and table XI and 

figure 17 the seasonal ratios as determined by this method. 
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These are observed ratios, and. not the actual or corrected 

ones. 

These figures reveal that a slightly larger pro- 

portion of hens, 3%, is flushed when proceeding with the 

dogs than without them, although one might have predicted 

that the relative number of hens would be even larger than 

this when using dogs. A number of observations during the 

study suggest that one reason this is not the case seems to 

be that the dogs make considerable noise, and many hens run 

before them, whereas the lone observer may proceed quietly 

and is often nearly upon the birds before being detected, 

thus forcing them to fly. 

Both cocks and hens sometimes refuse to flush un- 

til a person or dcg is almost upon them, but this occurs 

much more often with the hens. When an area is covered 

thoroughly, the sex ratio shows a greater proportion of 

hens than when it is traversed hastily, due, of course, to 

the greater reluctancy of bene to flush. 

In dense cover when some of the birds which are 

flushed cannot be seen, or when darkness has fallen, one 

can often identify the sex by the sound of its wingbeat. 

Cocks produce a somewhat heavier sound, and the wingbeats 

are slower than those of bene, although it is difficult 

indeed to describe the differences, and accuracy can be ex- 

pected only after considerable practice. 
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Winter grouping of the sexes in some regions 

would affect any counts made since cocks and. hens often 

stay in separate bands during that season, and a large earn- 

pie of areas would be necessary to make the counts repre- 

sentative. Such grouping was almost entirely absent on 

Protection Island, although Newcomb (10-12) reported that 

in l93-39, when the population was small, the pheasants 

formed distinct bands during the winter. The lack of win- 

ter groups appeared to be due to the large population of 

birds present, the abundant cover, and the mild year-round 

cli mat e. 

The rnocular counts, as previously mentioned, 

were taken on the nearly or cuite bare fields, and helped 

in revealing the cock-hen relationships. Care must be ex- 

ercised in making these tallies, however, because of sev- 

eral variable factors. 

When coining onto the fields to feed, the roosters 

usually enter first and the hens a little while later. If 

they are frightened and flush to the dunes and woods before 

the hens have had sufficient time to enter the fields, a 

count cannot be made, since an earlier enumeration would 

not portray the true ratio. 

Frequently pheasants become somewhat startled, 

and most of the hens fly to cover while the cocks stay on 



the fields. Thus one must be heedful of the considerations 

involved, and make his monocular counts at the strategic 

time when it is believed a representative group of birds 

is on the fields. By observing the pheasants for a short 

period before each count is made, one can be reasonably 

certain of selecting the proper time. 

SEX RATIOS AS AFFECTED BY COVER TYPES 

Leedy (5-5), in Ohio, has made some comments rei- 

ative to the amount of use each sex of pheasant makes of 

various types of cover, and part of his data is given in 

table I. He stated that "...woods, hay and green wheat or 

oats were utilized more by cocks than by hens, while grain 

stubble, weeds and grass were preferred by hens." In an- 

other paper (4-l3) he remarked that "cock pheasants util- 

ize woodlots to a much greater extent than females and 

seek heavier cover." 

On Protection Island pheasant preferences for 

specific forms of cover were not usually very pronounced. 

However, as may be seen from table XIII, hens chose the 

dunes more often than other areas. There the Holland grass 

furnished very dense cover, yet allowed the birds to fly 

quickly if necessary. 



, . . -- . . 
: - : , , , , ' ' '. W.- r 

q: ') 
: j:'::: 'I 

& 'I :' 
: ;l. jr' . ñW ' w.. i 

¼ " t 
r '.' Vr ' \ ,, 

/ r 
. . . ' ... . . ' . 

: '- .. .., qb': 
i; 

:1 

M 

Fig. 10 

A pheasant kill 

made by a Cooper hawk 
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Fig. 11 

North side of Protection Island 

showing steep cliff 
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The sex ratios in relation to cover types did. 

not vary significantly from month to month, and. consequent- 

ly that data has not been included in this paper. 

METHOD FOR DETERÌINING ACTUAL SEX BATIOS 

The foregoing descriptions of observations made 

on Protection Island demonstrate the comparative flushing 

propensities of the two sexes of Ring-necked pheasants. 

Since hens are nere reluctant to flush tlian cooks, one can- 

not obtain the actual or true sex ratio of pheasants by 

merely walking through an area. The figures secured in 

this manner constitute the observed. ratio, and show a 

larger proportion of cocks than is actually present. 

Consequently, it would be desirable to have a 

figure or factor that when applied to the observed ratio 

would. convert it to the actual or corrected. ratio. With 

this idea in mind a correction factor has been devised by 

the method explained in the following paragraphs. 

Any such figure must be devised by comparing the 

observed with the actual cock-hen ratios. Although the 

semi-annual drive census on Protection Island is not per- 

feot, it is believed to be very accurate, and these fig- 

urea may then be taken as the actual ratios. 



For the observed ratios it is best to use figures 

obtained by ordinary pheasant census methods. Although 

only the quadrat method was used on this area, it is be- 

lieved that the factors obtained could be used with any 

similar type of sample plot census. 

eoause of different amounts or types of avail- 

able cover, and perhaps other reasons that are not so evi- 

dent, it is necessary to devise a factor for each season a 

census is made. Different figures would also be required 

according to whether the counts were made with or without 

dogs. No dogs were used. in making the quadrat censuses. 

The sex ratio for the drive census of November 

l9O was 56.9% cocks while for the November-December quad- 

rats it was 63.9% cocks, as may be noted from table XII. 

Therefore 63.9 minus 56.9 equals 7.0, which is the excess 

of cocks determined by the quadrate, from the actual per- 

cent of cocks present, or in other words the correction 

factor. 

Thus on a similar area where it Is desirable to 

know the sex ratios of the pheasants, quadrate may be run 

and the average number of cocks seen computed. From this 

figure should be subtracted 7.0, giving the actual cock- 

hen ratio present on the area by correcting for the greater 

reluctance of hens to flush. 
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An example might be worthwhile at this point. 

Table II shows 60.S as the percent of cocks observed on 

the November l911l quadrata for the Willamette Valley, Ore- 

gon. By applying the correction factor of 7.0, the approx- 

imate sex ratio is found to be cooks and. 116.2% hens. 

In the March 1914.1 drive census on Protection 

Island, the proportion of cocks was 57.6% while the quad- 

rats of February-March showed 70.3% males. Therefore 70.3 

minus 57.6 equals 12.7, which is the correction factor for 

that season. 

An indication of the accuracy of this method is 

obtained. by comparing the correction factors for November 
19ko and November 1911l. The drive census for the latter 

date showed 511.7% cocks, while quadrata run during Novem- 

ber-December by Maurîce L. Hinshaw, the present graduate 

assistant on Protection Island, gave 61..1.% cocks. From 

this data the correction factor would be 9.7, which differs 

from the November 1914-0 figure by 2.7. 

It would be interesting and worthwhile to pre- 

pare further comparisons 0±' this type as each census is 

completed to determine if the variance would. be consist-. 

ent3y small enough to make the correction factor usable, 

The difference of 2.7 seems fairly large, yet in spite of 

this range the factor is a definite improvement over the 
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acceptance of observed ratios without any adjustment what- 

soever. 

Regardless of the census method employed, it Is 

imperative that sufficient samples be chosen to make the 

counts typical, not only for obtaining representative sex 

ratio figures but also for securing reliable indications 

as to the size of the population. Satisfactory results 

may not be expected when a correction factor is applied to 

figures collected from two or three quadrate or other ob- 

servational periods. 

One cannot state definitely whether or not these 
correction factors would need revision before being used. 

in other regions of the country since climate, topography, 

cover, and harassment by enemies might conceivably affect 

the flushing characteristics of the sexes. At any rate it 

would be advantageous where possible to select in each reg- 

ion a small isolated area of pheasant range for a complete 

and comprehensive inventory. The factors could. then be 

checked by comparing sample plot censuses on this area with 

the complete inventory. 
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Fig. 12 

Field three 

with the central woods 

in the background 



Fig. 13 

The south dunes 

showing Holland grass 



LI-9 

APPLIOATION OF SEX RATIO DATA TO MATAGEMEI'TT 

Leopold (6-i06) 8killfully stated the basic prin- 

ciple of the control of sex ratios when he observed that 

"management, theoretically, should frequently compare the 

existing ratio with the optin.xm, and regulate the system of 

shooting so as to bend the existing ratio toward the o 

timum." It may be difficult, however, to decide what would 

constitute an optimum ratio. On Protection Island there 

was a small excess of roosters over hens, table IX, and 

during the 1911.1 nesting season 

to have over one female in his 

cocks was evidently satisfacto: 

computed to be 9.5% in 1911-i. 

would probably be inadvisable, 

be rare indeed. 

a male was rarely observed 

harem. This proportion of 

ry since egg fertility was 

However, a larger share 

and in hunted areas it would 

Yet the comparative numbers of roosters should 

not be allowed to drop too low since they sustain the hunt- 

Ing load in most places. For example, if an area is satis- 

factory for pheasants, the birds may increase to the carry- 

Ing capacity of the site. But if the population consists 

mostly of hens, it may be Inadvisable to have a hunting 

season on cocks, and yet some birds must be removed if 

there is to be room for the new crop of pheasants which 

will include roosters for future hunting seasons. If a 
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situation such as this occuxred., it would obviously be nec- 

essary to remove sorne of the hens. 

It is also conceivable that due to hunting press- 

ure the ratio of cocks in an area might decrease to such an 

extent that the egg fertility would be adversely affected. 

On the state game farms in western Oregon it is not con- 

aidered advisable to use more than seven hens to one roos- 

ter, and this is in small enclosures. 

An opinion on the optimum ratio is given by Buss 

(i-+) in Wisconsin who states that "an ideal population 

consists of from four to six hens for every cock." Randall 

(ll-3l) remarks that in Pennsylvania in l9h1O there was a 

spring population of one cock to six hens, and that "in 

spite of the unbalanced sex ratio, 914..l% of the eggs were 

fertile." Leopold (6-106) believes that an excess of fe- 

males is desirable but that it must not be too great. 

Data presented from Protection Island and other 

areas indicate that the optimum ratio might vary from about 

three to five hens per cock, but in no case should there be 

over seven hens per cock, and this figure would be accept- 

able only in unusual situations. On Protection Island it 

was demonstrated that a ratio of slightly more than one 

cock per hen is not detrimental. 

From the foregoing data it follows that the sex 

ratio in each area should be determined periodically so 
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that hunting laws may be adjusted accordingly. Since the 

pheasant is polygamous it is assumed that hunting of cook 

birds may proceed as long as the sex ratio is satisfactory. 

Hatching ratios and differential mortality are 

the primary elements affecting potential sex ratios of 

pheasants, and consequently rmist be taken into consider- 

ation during the formulation of game management plans. 

Another factor of considerable importance to man- 

agement is the use made of various types of cover by each 

sex of pheasant. There is a cardinal rule that represent- 

ative cover types must be traversed during an inventory, 

but this is especially important to cock-hen ratios when 

the sexes have a preference for different types. 

Consequently, when the various aspects of sex 

ratios are recognized and understood, one can see that in 

the management of any area for pheasants it is useful to 

know and understand these ratios, and it is hoped and be- 

lieved that the information presented here will be of value 

in this endeavor. This material must not be accepted as 

conclusive and final on this subject, but should aid an 

interesting and important phase of study and. management of 

the Ring-necked pheasant. 



SUMMA.RY AND CONCLUSIONS 

1. A detailed study of the sex ratios of Ring- 

necked pheasants was made on Protection Island, Washington 

from August 1, 19O to September 1, i9l. 

2. Protection Island was an excellent location 

for this study since it is a sufficient distance from the 

mainland to prevent the birds from leaving or others from 

entering the area. 

3. The drive census used on Protection Island 

was believed to be quite accurate. 

. Trends in cock-hen ratios were affected by 

hatching ratios and differential mortality. 

5. The sex ratio at hatching time averages a- 

bout -6.75% cocks and 53.25% hens. 

6. During this study the ratio of the adult 

pheasant mortality was 35.1% males and 614..9% females. 

Data collected by other observers has showed even a great- 

er death rate among the hens. 

7. By balancing the hatching ratios against the 

differential mortality, the potential sex ratio is seen to 

be approximately even, although in some areas it may be 

more favorable to cocks. 

. Causes for the differential mortality were 

apparently the greater reluctance of hens to flush, and 
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possibly a comparative difficulty experienced by predators 

in handling male pheasants. 

9. Mortality of hens was greatest in the fall 

and winter, and not in the nesting season as might have 

been expected. 

10. A slightly larger proportion of hens was 

flushed when proceeding in the field with dogs. 

11. Hens were more reluctant to flush than cocks, 

no doubt instinctively placing great reliance in their pro- 

tective coloration. 

12. When an area was covered thoroughly, the sex 

ratio showed a greater proportion of hens than when it was 

traversed hastily, due to the greater reluctancy of hens to 

flush. 

13. An experienced observer can usually identify 

the sex of a pheasant by the sound of its flight. 

l. Winter sex groups were almost entirely absent 

on Protection Island due to the large number of birds pres- 

ent, the abundant cover, and the mild winter. 

15. On this area the type of cover had little 

effect on sex ratios, except that hens had some preference 

for Holland or Beach grass over woods, brush or fields. 

16. Correction factors for determining actual sex 

ratios from observed ratios are presented and discussed. 
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The fall correction factor was 7.0 while the one for spring 

was 12.7. 

17. The correction factors are used by applying 

them to observed sex ratios obtained from usual census me- 

thods. 

l. An optimum cock-hen ratio in the field may be 

considered as usually from three to five hens per cock. 

19. Reliable data on the sex ratios of pheasants 

is useful in formulating hunting laws and game management 

plans, and the cock-hen ratios should be determined period- 

ically so that hunting laws may be adjusted accordingly. 

20. Since the pheasant is polygamous, it is ass- 

umed that hunting of cook birds may proceed as long as the 

sex ratio is satisfactory. 

21. The information presented here im.st not be 

considered final or conclusive, but should help to open up 

an împortant phase of the management of Ring-necked pheas- 

ants. 
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Table V. Rainfall in inches on Protection Island. 

Month l90 l91-1 

January .79 

February 1.29 .15 

March 1.3e .26 

April .2 
May 1.93 1.59 

June .00 1.33 

July .60 

August .6 .62 

September 2.69 

October 1.29 .3 

November 1. 1.37 

December .5 2.35 

TOTAL ])4r.0- 11.3 
AVERAGE 12.73 
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Table VI. Acreages o± Protection Island, 19h11. 

Area types Acres 

Cultivated fields l2O.l7 

Wooded sections 

worth woods 65.5116 

Central woods 16.26 

Sand spits 

East spit 1Ll.113 

West spit 7.0029 

Grassland and dunes 1144.314.95 

TOTAL ACREAGE 3914.14.2114. 



Table VII. Differential mortality of adult 
pheasants on Protection Island. 

Season l939_O* l9O-4-1 
Cook Hen Sex Cook Hen Sex 

Unknown Unknown 

Fall Number O 15 2 3 7 12 
Percent 0.0 100.0 30.0 70.0 

Winter Number 6 11 1 5 1 10 
Percent 35.3 6.7 2l. 7.2 

Spring Number 20 2 12 21 3 
Percent 2.6 7l.1- 36)4- 63.6 

Summer Number 3 1 0 6 2 11 
Percent 75.0 25.0 75.0 25.0 

TOTALS Number 17 7 5 26 36 

Percent 26.6 73. 35.1 6.9 

* Adapted from records of John S. Morse, the graduate 
student who resided on Protection Island during the 
year l939-O. 

r') 



Tab].e VIII. Sex ratios of pheasants killed by 
each predator on Protection Island, 
l9140_4l. 

Predator Percent Percent No. kills 
cocks hens sexed 

Cat 25.0 75.0 1i 

Cooper hawk 0.0 100.0 10 

Goshawk 0.0 100.0 1 

Duck hawk 100.0 0.0 1 

Dog 0.0 100.0 1 

Hawk 4-O.0 60.0 5 

Owl 62.5 37.5 

Hawk or owl 5II5 11.5.5 il 

UnImon 3I-.2 65. 3 



Table IX. Drive census figures for Protection Island. 

Date of census % cocks % hens No. birds No. birds 
sexed counted 

May* 1937 25.0 75,0 

"Fall" 1937 50.0 50.0 11O 1IO 

May 193e 50.0 50.0 30 30 

November 193e 55.2 76 101 

May 1939 6.9 53.1 l 

"Fall" 1939 514.9 14-.i 14.Q 26 

May 1940 62.0 3.0 22 22 
November 19240 56.9 14.3.1 707 

March 19141 57.6 142.k 614l 705 

November 19141 514.7 14-5.3 114-33 1514.0 

* Date of liberation. 



Table X. Monthly sex ratios of pheasants on 
Protection Island as determined from 
daily counts, l9OJ4i. 

Month With dogs Without dogs Monocular 

Augu.st 75.0 25.0 

September 77.9 22.1 

October 73.9 26.1 

November 7.1 21.9 19.2 

December 69.5 30.5 61.6 3l 5.7 1.3 

January 71.3 2.7 6.2 31. 69.1 30.9 

February 71.5 2.5 72.1 27.9 2.1 17.9 

March 6.6 31.I- 65.1 3.9 72. 27.2 

April 6.3 31.7 71.1 2.9 67. 32.2 

May 76.3 23.7 1.9 ]ß.l 
June 31.2 L3 1.7 
July 53.7 6.3 

August 67.3 32.7 

TOTALS 70.7 29.3 73.7 26.3 70.1 29.9 

Total birds 
sexed 7721 5272 1O5 

Qrand total .......... 2l,O9 birds observed. 



Table XI. Seasonal sex ratios of pheasants on 
Protection Island as determined from 
daily counts, l94-0-M-1, 

Season With doze Without dogs Monocular " " %d' *? 

Fall 7.1 21.9 77.5 22.5 

Winter 70. 29.2 67.3 32.7 70.0 30.0 

Spring 71.]. 2.9 72.7 27.3 70.3 29.7 

Summer 63.3 36.7 7.1 21.9 

TOTALS 70.7 29.3 73.7 26.3 70.1 29.9 

Fall ........... September, October, November. 
Winter ......... December, January, February 
Spring ......... March, April, May. 
Summer ......... June, July, August. 



Table XII. Drive censuses compared with quadrat 
censuses on Protection Island. 

Type of census Date taken Percent Percent 
cocks hens 

November 1914.0 56.9 14.3.1 

DRIVE CENSUS March 1914]. 57.6 42.Lt. 

November 1914-1 514..7 14.5.3 

November-December 1914.0 63.9 36.1 

(UADRAT CENSUS February-March 1941 70.3 29.7 

November-December 1914-1 614.14- 35.6 

o-' 
-J 



Table XIII. Pheasant cover preferences by sex on 
Protection Island as determined from 
daily counts, l914Ol. 

Typo of cover 

Woods or brush 

Fields 

Thines (Holland grass) 

Percent Percent 
cocks hens 

73.et 26.2 

73. 26.2 

59.6 11.0,11. 
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