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A STUDY OF THE SHARP-TAILED GROUSE

L. L. Snyder

Introduction and Acknowledgements

When it became evident in the fall of 1932 that a south-

ward emigration of sharp-tailed grouse was taking place in

parts of northern Ontario and Quebec, the Royal Ontario

Museum of Zoology undertook the gathering of facts relative

to the population involved and on the status of sharp-tailed

grouse in general. A questionnaire was circulated among
correspondents and observers distributed throughout Canada
who kindly co-operated by contributing a rather extensive

record of observations. The compilation of this record gave

a very satisfactory account of the numbers, distribution,

habits, and behaviour of these northern grouse during their

southward movement in the fall and winter of 1932-3, and
a general idea as to the status of the species as a whole in

Canada.
To allow for the incorporation of some remarks on the

aftermath of the emigration of northern sharp-tailed grouse

in the east, a report on the subject was delayed and a later

questionnaire distributed the following year. This second

questionnaire was directed toward the status of the species,

more particularly the emigrants, during the spring, summer,
and fall of 1933.

The circulation of questionnaires constitutes a survey

which cannot be accomplished in any other way. The
Museum wishes to thank the correspondents who have co-

operated, collectively, since the large number of persons con-

cerned prevents individual acknowledgements here.

As a further aid, the following persons forwarded speci-

mens to the Museum: Stuart Criddle, Treesbank, Man.;
E. S. Davison, Fort Frances, Ont. ; L. S. Dear, Port Arthur,

Ont. ; R. Edleston, Timmins, Ont. ; W. R. Gardner, Cochrane,

Ont.; E. R. S. Hall, Kenora, Ont.; L. J. Houston, Nakina,
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Ont.; W. Kishbaugh, Iroquois Falls, Ont.; G. M. Parks,

North Bay, Ont. ; H. H. Parsons, Armstrong, Ont. ; E. Robert-
son, Toronto; J. A. Simard, Ville Marie, P.Q.; R. A. Smith,

Toronto; E. Sullivan, Emo, Ont.; T. A. C. Tyrrell, Kirkland

lake, Ont.; F. H. Warner, Fort Frances, Ont.; S. Waller,

Gypsumville, Man.; R. V. Whelan, Smoky Flails, Ont. The
assistance rendered in this way is gratefully acknowledged.

The writer is indebted to a number of institutions and
individuals tor the use of comparative material which was
generously forwarded to the Royal Ontario Museum of

Zoology upon request. These are as follows: Carnegie

Museum, Pittsburg, through Mr. W. E. C. Todd; Fleming
Collection, Toronto, by Mr. J. H. Fleming; National Museum
of Canada, Ottawa, through Mr. P. A. Taverner; Museum of

Natural History, State University of Iowa, Iowa City,

through Professor H. R. Dill ; United States National Museum,
Washington, through Dr. A. Wetmore and Dr. H. Freidmann.

Important data on various matters have been contributed

to this study. The National Parks of Canada Branch,

Ottawa, through Mr. Hoyes Lloyd, submitted its files and
clippings relative to the emigration of sharp-tailed grouse and
other matters. The Bureau of Biological Survey, Food
Habits Research, through Mr. W. L. McAtee, examined the

stomach specimens forwarded to it and completed a return of

its quantitative and qualitative analyses. For this co-

operation grateful acknowledgement is here made.
Also the writer wishes to thank his associates for aid in

various ways. The Ontario bibliography of birds compiled

by Mr. J. L. Baillie has been most useful and convenient;

Mr. T. M. Shortt has made the maps and drawings used

in the paper.

Aid rendered by several persons is acknowledged in the

text.

In conclusion the writer wishes to thank Mr. J. H. Fleming,

Honorary Curator of Ornithology, and Professor J. R.

Dymond, Director of the Royal Ontario Museum of Zoology,

for criticisms of the manuscript.



PART I

THE 1932 EMIGRATION OF PEDIOECETES PHASIAN-
ELLUS PHASIANELLUS AND RELATED TOPICS

The Races of Sharp-tailed Grouse and their
Distribution

For purposes of t,he following discussion on- the emigration of northern sharp-

tailed grouse and the status of the species in general, the most recent conception

of the grouping of racial variants is here transcribed from the American Ornithol-

ogists' Union Check-list of North American Birds (1931).

Genus Pedioecetes

Pedioecetes phasianellus phasianellus (Linnaeus). Northern
Sharp-tailed Grouse

Range.—Central Alaska, northern Manitoba, and north-

ern Quebec (Ungava) to Lake Superior, and casually to

Parry Sound district, Ont., and the Saguenay river, P.Q.

Pedioecetes phasianellus columbianus (Ord). Columbian
Sharp-tailed Grouse
Range.—Interior lowland of British Columbia south to

north-eastern California (formerly), Utah, Colorado, and
northern New Mexico.

Pedioecetes phasianellus campestris Ridgway. Prairie
Sharp-tailed Grouse
Range.—Southern Alberta and southern Manitoba to

Wyoming, eastern Colorado, central Nebraska, eastern South
Dakota, Minnesota, and western Wisconsin, formerly to

Kansas, western Michigan, and north-eastern Illinois.

Periodicity in the Sharp-tailed Grouse

It is almost common knowledge that certain animal

populations undergo periods of density, alternating with

periods of scarcity. Naturalists have taken considerable

interest in recent years in this phenomenon and the number
of species whose populations have been discovered to be

numerically unstable is ever growing. Grouse are among the

7
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birds whose populations fluctuate periodically. Leopold

(1931) has recently examined conditions, past and present,

relative to the prairie chicken (greater, Tympaniichus ciipido

americanus) and the sharp-tailed grouse (prairie, Pedioecetes

phasianellus campesiris) in the north-central United States,

and in the summary of his findings he states that ''chickens

[meaning both species] like other grouse, are cyclic".

Since we are here particularly concerned with the sharp-

tailed grouse, a more specific reference can be cited, namely
that of Criddle (1930) which deals with the prairie form of

this species. Criddle has shown that this grouse reaches a

peak of numbers lasting tw^o to three years, after which the

population declines rapidly and does not reach another peak
until approximately eight years have elapsed. His records,

covering a period of thirty-four years, show rather strikingly

that there is not only a periodic numerical change, but that

the periods are rhythmic, approximately ten years being

involved in the complete cycle. Griddle's data for P. p.

campestris cover a period of thirty-four years, from 1895 to

1929, and show three peak periods, namely 1902-4, 1912-3,

and 1923-5. Although corresponding periods of numbers in

the population of the northern race, P. p. phasianellus, might
be expected, our ornithological literature and the Museum's
questionnaire do not offer sufficient information to demon-
strate the point fully. The principal reason for this paucity

of data is that the normal home range of typical phasianellus

is in the inaccessible and little-known north.

The Museum's request for information on the sharp-tailed

grouse in general was given wide distribution mostly in

Ganada, and it is of interest here to note the status of the

species during the period of 1931-3. In British Columbia the

population of this grouse (P. p. columbianus) was apparently

not at a conspicuous maximum. Previous periods of numbers
there were variously estimated as 1911 and 1923. In Alaska

(A.O.U. P. p. phasianellus) there was a notable increase

in 1931 and an abundance of the birds in 1932. In Alberta

(A.O.U. P. p. campestris and P. p. phasianellus) a steady

increase was noted since 1926, which was apparently the

last minimum period, with great numbers being present in

the v/inter of 1932-3. Saskatchewan (A.O.U. P. p. campestris
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and P. p. phasianellus) reports show a gradual increase from
a period of scarcity prior to 1929 to an abundance in 1932.

Manitoba (A.O.U. P. p. campestris and P. p. phasianellus)

reports show that the last period of scarcity was between
1926 and 1928 with a gradual increase since that time to

1932-3. In western Ontario (A.O.U. P. p. campestris) the

reports show that the last period of abundance was between
1918 and 1923 with a period of scarcity following in 1926 and
1927, and further show a steady increase over the subsequent
period with the grouse being plentiful in 1932-3. Reports

from available sources in northern Ontario (north of Canadian
National Transcontinental Railway) were largely confined to

a few settlements and areas through which there are travelled

routes. These are in agreement that the sharp-tailed grouse

(P. p. phasianellus) has been approaching plentiful rtumbers

since 1930, with the greatest numbers in years being present

in the fall of 1932.

There were occasional reports here and there through the

Prairie Provinces and into Ontario, in the territory of A.O.U.
campestris, which indicate that the numbers of the prairie

sharp-tailed grouse during the period from 1931 to 1933 were
exceptional. This suggests the possibility of a major peak,

one in excess of Criddle'^ {loc. cit.) ten-year peak of numbers,*
although Mr. Stuart Criddle, brother of the late author

to whom reference has been made, cannot substantiate this

belief. Although our available information, both from the

literature and from the Museum's questionnaire, does not

satisfactorily cover the question of numbers over a long period

of years, there is considerable evidence that the increase in

numbers of sharp-tailed grouse in the far north, during the

period from 1930 to 1932 in Alaska and northern Ontario,

and since 1926 in northern Alberta, coincides in period with

the increasing population of sharp-tailed grouse on the prairie.

There is ample evidence that the north-eastern population

of sharp-tailed grouse does, at times, experience periods of

surplus of numbers and although it cannot now be demon-

*B. W. Cartwright, in his weekly nature article for the Winnipeg Tribune,

states that an old hunter who has kept close track of game conditions in Manitoba

informs him that sharp-tailed grouse were more numerous during 1933 than they

had been for forty years.
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strated that there is a lesser cycle of numbers approximating
ten years, as in the prairie region, it is here suggested that

there may be a major cycle approximating something more
than thirty years. (See below.) This may or may not be a

feature in connection with long-period changes of population

of prairie sharp-tailed grouse. Substantiation of both these

points will, of course, rest with observations made in the

future.

It seems safe to assume that the pronounced periodic

southern occurrences of northern sharp-tailed grouse (1896

and 1932) indicate an abundance of individuals but in examin-
ing the records for what might be termed lesser periodic peaks

of numbers of this race, the question is complicated. First,

reports of occurrences of sharp-tailed grouse south of the

Canadian National Transcontinental Railway, in Ontario, a

line which may be regarded as approximating the normal
southern limits of P. p. phasianellus, may not refer to typical

examples of that race. It seems fairly certain that A.O.U.
campestris (and possibly intermediate birds, i.e., campestris X
phasianellus) may occur eastward, more particularly during

the period just prior to a peak of numbers, into territory

around lake Nipigon and Long Lac, Thunder bay district,

and even to the vicinity of Franz and Oba of Algoma district.*

Second, a confusion is also caused by birds being left in

central and northern situations, south of their normal limits,

following a major peak emigration of the northern race. This

seems certainly to have been the case subsequent to the 1896

emigration. These birds apparently occurred locally in

diminishing numbers for several years. Unfortunately, few

substantiating specimens have been collected to determine

some of these questions. Three specimens in the Royal
Ontario Museum of Zoology collection taken at lake Temis-

kaming, Ont., in November, 1902, possibly represent remnant
birds (a point to be discussed later) from the 1896 flight.

According to reports, such birds persisted in that region

until 1910.

*It is also possible that birds representing A.O.U. campestris may hereafter

be found in central Ontario, having come in froni the upper peninsula of Michigan

where they occur as native birds and where eastward transplants are reported.
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In a published note (anonymous, 1867) it is stated that

a specimen of "pin-tailed grouse" was shot at Sault Ste. Marie,

Ont., and exhibited at a meeting of the Canadian Institute

held in Toronto on January 13, 1866. The note further

remarks that this grouse was to be found in more northerly

parts of the province. Although there can be nothing certain

from such a record, it rather strongly suggests that the speci-

men referred to represented the northern race.

In attempting to ascertain the distribution of the prairie

race during the year 1866, it is not altogether certain as to

the exact eastern front in this latitude. Coues (1874) writing

eight years after the Sault specimen was taken, marks the

eastern limit of ''columhianus'' { = campestris) as western

Iowa and Minnesota, but, probably because of incomplete

data, could but loosely define the eastern limits of the species

as a whole, thus leaving us to suppose that it probably
occurred eastward in the great lake region, but in such a case,

birds of the area were considered to be referable to the north-

ern race. Cory (1909) states that campestris was resident in

northern Wisconsin in 1877.

Considerably later, and therefore less important in a con-

sideration of the distribution of sharp-tailed grouse in 1866,

Mcllwraith (1886) in his first edition of the Birds of Ontario,

stated that the species has been reported from Sault Ste. Marie
and apparently considered the form concerned to be P. p.

phasianellus. Macoun (1909), however, interprets Mc-
Ilwraith'^s statement as birds ''being found on the market at

Sault Ste. Marie". Also, more recently, Wood (1905) and
Leopold {loc. cit.) record the species from Isle Royale and the

upper peninsula of Michigan. Since great changes in the

forest of this region had taken place by the time of these

later reports, no certainty can be placed on them as indicating

an ancient range.

Another consideration is the possibility of an artificial

introduction. The only note on this subject which has come
to the writer's attention is of too late a date to be of concern

here.*

*Toronto Mail and Empire for October 6, 1894, states that seven pairs from

Manitoba were liberated at Gait, Ont., previous to that date and that two

nestings had been observed. The introduction failed, however.
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Assuming that the Sault Ste. Marie specimen represented

a true Pedioecetes phasianellus phasianellus on the basis that

P. p. campestris and intermediates did not occupy the region

in 186G, its occurrence there would, therefore, be readily

explained by a fall and winter emigration of birds from the

typical northern locality of Hudson bay, an event which has

twice been experienced since that date. Such a movement
must have been a major one to have reached the latitude of

Sault Ste. Marie, and according to the meagre reports on the

bird it may have occurred in the fall and winter of 18G5-6,

or if the bird was a remnant, a point to be discussed later,

the emigration may have occurred a year or more prior to

that time.

Thirty-one (or perhaps more) years after this hypothetical

emigration, a conspicuous flight occurred. Fleming (1906)

has recorded this flight of typical phasianellus which took

place in the fall of 1896. Although he states it ''was not

large" it was of sufficient proportions to culminate in records

of the birds from as far south as Beaumaris, Huntsville,

Port Cockburn, and Bracebridge in Muskoka district and
Emsdale and elsewhere in Parry Sound district.

After another thirty-six years a major movement has again

occurred, namely the flight of 1932-3. The writer is con-

vinced from the information at hand that these flights mark
at least the greater peak periods of numbers of the northern

sharp-tailed grouse populations which occupy the Hudson
bay region.

On the Seasonal Distribution of Sharp-tailed Grouse
IN North-eastern North America

Consequent to the gradual enlargement of our knowledge
of the avifauna of eastern Canada, it is apparent that the

sharp-tailed grouse does not regularly inhabit the region

which can be roughly defined as from the lake Nipigon region

eastward through Ontario into Quebec, and south of the

Canadian National Transcontinental Railway. From south

of lake Nipigon north-westward, suitable territory is occupied

by birds referable to the race campestris within the A.O.U.

application of the name. Because of the possibility of inter-
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mediate birds, i.e., campestris X phasianellus, occurring in the

north-western part of Ontario, a consideration of the normal
status of typical phasianellus is confined to the more northern

and eastern parts of its range.

Summer Distribution

The record applying to the earliest time chronologically

(prior to 1768, Preble, 1902) is that of Forster (Sclater, 1882),

which states that this grouse breeds in the Severn river region

and at Fort Albany. Richardson's record (1831) referring

to a later period and attributing the observation to a Mr.
Hutchins who spent a considerable time at Fort Severn, and
in the Severn river region generally, might be doubted on the

grounds that the description of the eggs (''white with coloured

spots") appears to indicate confusion of species, but the

general statement of breeding is substantiated by Forster's

earlier record. Fleming (loc. cit.) has recorded a set of eggs

taken on May 20, 1889, at Fort George (Quebec) by A. P.

Lowe, and Macoun {loc. cit.) remarks that young birds ''able

to fly" were seen between the mouth of the Hannah river

and East Point on James bay on July 8, 1904, by Wm.
Spreadborough.

The information gathered by the Museum's questionnaire

indicates that the status of the species as a breeding bird

varies from time to time. The occupancy of nesting territory

in the upper (more southern) portions of the Hudson bay and
James bay watersheds, is probably somewhat irregular, but
with a noticeable increase of frequency during the year or

two prior to a peak of numbers and for at least one year

subsequent to an emigration. This seems certainly to have
been the case prior to, and following, the emigration of 1932-3.

In other words, the population of northern sharp-tailed

grouse somewhat expands its nesting territory southward
when numerical pressure is present.

Winter Distribution

Many authors (such as Roberts, 1932) remark on the

seasonal movements of the prairie sharp-tailed grouse

{P. p. campestris) and for the most part these movements
are regarded as habitat changes. Flocks leave the nesting
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territory for areas more completely and extensively covered
with trees and shrubs. This is apparently an alimental

necessity or convenience, since food can be obtained more
abundantly and readily above the ground than on the ground
after snow falls. There is, apparently, no obvious north-

south movement which can be interpreted as a marked
climatic change of residence for this form of the sharp-tailed

grouse.

In the case of the eastern population of the northern

sharp-tailed grouse (P. p. phasianellus) , there is a similar

seasonal movement, and Preble (1908) states that the sharp-

tailed grouse of the north-west "to some extent is migratory"
and observers more recently concur with this. Probably
because of food advantages, this movement has a southward
direction in the fall. Fleming {loc. cit.) states that this bird

occurs regularly in October at lake Abitibi. The Museum's
work on lake Abitibi (Snyder, 1928b) did not discover the

species there in summer, and residents informed the writer

that these grouse occur in the fall and winter, not in summer.
At lake Nipigon a similar condition prevails, since the species

was not found during the Museum's two summers of survey

work in the region (Snyder, 1928a). The species is, however,

to be found there fairly regularly in winter according to

residents, and a specimen record was secured. The form

could not be determined, however, because of the incomplete

nature of the specimen. Typical phasianellus probably

appears there occasionally in winter. This is definitely known
to be the case as a major period of numbers is approached.

In 1931 birds which probably represented the northern form
appeared "plentifully" at Hudson and in November of the

following year, at the time of the marked emigration, a

typical specimen of the northern race was taken at Armstrong.

They were also present in the Kapuskasing and Cochrane
areas in the fall of 1931. In general, available information

indicates that the Canadian National Transcontinental Rail-

way forms a convenient line to indicate the approximate

southern front of the northern sharp-tailed grouse in winter

when the population of these birds is not at a minimum, and
at a period of maximum numbers they can be expected well

south of this line.
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The 1932 Emigration

The Period oj the Flight, Its Progress, and the Numbers Involved

As has been discussed, sharp-tailed grouse, over most of

its range in Canada, had become progressively more numerous
during the two or three years prior to the fall of 1932. A peak
of numbers was apparently approached or reached in that

year, and as a culmination of these extraordinary numbers
there was an exodus of birds from the Hudson bay and James
bay watersheds of Ontario and Quebec. The place of origin

of the birds in flight is determined not only on the direction

as observed at Moosonee but by a comparison of specimens

secured, as will be shown later. The movement was largely

in a southward direction and involved the eastern population

of the A.O.U. race Pedioecetes phasianellus phasianellus (see

map I). It is of interest to mention at the outset that a
similar movement (massed emigration) has not been reported

in the case of northern sharp-tailed grouse inhabiting the

northern parts of the Prairie Provinces, Mackenzie and
Alaska regions, either in 1932 or any other year.

In October, 1932, the grouse appeared in unusual numbers
at Moosonee, at the south end of James bay. Mr. George S.

Cotter, writing from that situation, stated that ''flocks, both
large and small, appeared to be coming from the east [Ungava]
and north [Patricia] and working down south and west".

Another observation from Moosonee, made near the end of

October by Mr. R. L. Lamb, concerns these grouse as they

"passed over Moosonee in vast flocks reminding him of the

stories he had heard of the passenger pigeon in years gone by".

He further states that this migration continued approximately

at the same rate for about three weeks and was still going on,

on November 26, although on a very much diminished scale.

Mr. R. V. Whelan of Smoky Falls, Ont., approximately one

hundred miles south-west of Moosonee, states that the flight

was first noted there on October 17. ''Up to forty were
counted in a flock, and flocks were passing over several

sections" of his territory. Mr. R. R. Cockburn, referring

to the district from Cochrane west to Nakina (Thunder bay
district) states that "from October 12th to November 20th

[these birds were there] in thousands". Mr. W. R. Gardner,
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who refers to the whole district north of Cochrane to Moos-
onee, states that "during the past fall [1932] it was nothing
to see flocks of from 20 to 100 all over the district and at Mile
126 north, where they were not hunted and food plentiful,

they were in, I believe, thousands". Mr. Walter Kishbaugh,
writing of the lake Abitibi region, states that during the "fall

of 1932, large flocks migrated into this general district and
into Quebec bordering lake Abitibi". Mr. C. S. Jessup,
writing of the territory south of lake Abitibi, states: "These
birds started to come in last fall [1932] during the partridge

season, early October, and were present in hundreds, at least

until severe weather set in, in December."
The flight continued south of the Canadian National

Transcontinental Railway, beyond what might be considered

the normal wintering territory, and in reports from Kirkland

lake, Englehart, the Elk lake region, New Liskeard, and
Haileybury in northern Timiskaming district, Ont., and in

the same general region in Quebec (see Dery, 1933), large

numbers were reported over a widening territory. The time

of arrival in this section of Ontario and Quebec was variously

stated as from mid-October to the end of the month. It is

obvious that the flight during this period was quite sudden,

continuous, and with decided direction, between two and
three hundred miles being encroached upon, from Moosonee,
during approximately the first two or three weeks.

The majority of the reports of first appearances south of

lake Timiskaming are for late October and November. The
flight, although uninterrupted, was apparently losing impetus,

and statements, such as that of Mr. W. B. Greenwood, that

the birds "worked south steadily in large numbers" during

November,. picture the flight toward its limits in late fall and
early winter. The sharp-tailed grouse reached the region of

North Bay in December. Record dates, from central and
southern Algoma, and Sudbury districts of Ontario, although

approximately on the same latitude as those from Timis-

kaming, were for slightly later periods, namely from late

October and November. The flight reached its western

limits in this latitude on the shores of lake Superior, from

sections somewhat north of Sault Ste. Marie to Rossport.

Records from northern and eastern Thunder bay district.
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from Rossport, Long Lac, Armstrong (specimen), etc., were

probably of birds which came more or less directly from the

Hudson bay watershed and not from the concentrated flight

which poured south from the end of James bay. A specimen

taken on the Albany river north of Nakina on October 22 is

particularly suggestive on this point. It would appear that

the fan-like shape of the area covered by the flight as indicated

by the accompanying map was approximately correct in

outline; that the shape was not entirely produced by the

broadness of the southern territory from which reports could

be obtained and the narrowness of the line of points from
which observations were made in the north.

By late November the flight was practically spent, but

further extralimital records were reported, probably through

the casual but more or less southward wandering of flocks

throughout the winter. The extreme southern record w^hich

is definite is that of a specimen taken in the third week of

March near Bracebridge, Muskoka district, in Ontario,

although there is a further report by Mr. G. B. Greene of
*

'birds in appreciable numbers" a few miles south of this at

Gravenhurst. In Quebec the flight reached the southern

parts of Pontiac and Papineau counties according to Mr.
James C. McCuaig.

It might be pointed out that the above is largely con-

cerned with the time and numbers of the first appearances of

these birds in various sections. The actual numbers in the

more southern or outlying areas varied somewhat and nearly

all were, of course, fewer than those noted in the north. It

should also be repeated that the flight was continuous in the

extreme north for at least three weeks, and that great numbers
of birds remained along the route here and there as the flight

progressed, and were present along the entire line of flight

until well into the winter. Additional statements of numbers
of birds observed follow in the section of this paper which
deals with the habits of the northern sharp-tailed grouse.

On the Fall and Winter Habits ofEmigrating Sharp-tailed Grouse

Flocking

It is apparent from the above remarks that the northern

sharp-tailed grouse appeared in flocks during their emigration
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and that the flocks were somewhat larger toward the source

of the flight. The counts and estimates of the number of

individuals composing these flocks varied from four to "more
than one hundred", with fifteen to twenty-five appearing to

be an average, or a flock-size most commonly observed. At
times several flocks of these birds congregated in very local

areas to feed.

Perching

The reports invariably indicate that this grouse prefers

open situations, a point to be discussed later. Trees, how-
ever, serve as perches, both normally and after alarm. Mr.
A. H. Burk writes that *'over fifty pin-tails were counted in

one dead pine tree" on January 11, in Beaumont township,

Sudbury district. Many observers point out that they use

the extreme tops of evergreens as perches and are frequently

seen on post-like rampikes. When alarmed, the birds fly to

the woods, or at least to trees, usually settling within one or

two hundred yards of where they were put up. Several

reports state specifically that the birds fly to the tops of

''the tallest trees" near at hand. It would appear quite

obvious that the northern sharp-tailed grouse selects open or

lookout perches rather than cover.

Flight

Although little could be conveyed as to the nature of this

grouse's flight, it is apparent from the reports that the

observers considered it swift and direct. There was no
inclination to fly a dodging course through cover but rather

to fly over wooded territory encountered in flight.

Habitat

The answers to the Museum's questions relative to the

habitat of the northern sharp-tailed grouse give a rather

complete list of open situations to be found in the north.

No observer suggests that the forest proper was the usual

habitat. The following is a compilation of situations where
the birds were reported to be found : sparse tree grow^th and
barren sand plains where trees are scattered; "cranberry
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marshes" and muskegs; recently burned-over areas and older

brules ; exposed rock outcroppings ; clearings and burns with

low second growth ; borders and surfaces of small frozen lakes

and ponds; logging camps; roads; grain fields; farm-yards;

railroad right-of-ways; inhabited clearings and settlements;

urban gardens, streets, and even pavements. These are

sufficient to indicate that the northern form of the sharp-

tailed grouse frequents open situations not unlike the prairie

representatives of the species.

Roosting

In answer to a specific question concerning the habit of

burrowing into snow for roosting, there is general agreement
that the birds do so. This, too, is like the sharp-tailed grouse

of the prairie.

Fearlessness

In regard to the exhibition of fearlessness in the northern

sharp-tailed grouse, a few quotations bearing on this point

are as follows:

Mr. G. B. Greene writes: 'Tn Timmins, on the afternoon

of Tuesday, November 29th, a friend of mine living in the

heart of the town counted 42 [northern sharp-tailed grouse]

feeding in the yard with his chickens." Mr. Frank A. Carter,

in comparing the behaviour of the sharp-tailed grouse with

other native species, remarks that they are 'Very much
tamer, coming close to buildings and in cases feeding with

chickens". Mr. W. G. Armstrong states that ''they alighted

on the houses and in the streets of Elk Lake; on houses and
in the streets and on the railway platform of Swastika; and
around the mines at Kirkland". Only one observer records

observations more extreme than the above. He states that

these birds could be "killed with a stick", but gives no further

particulars on the matter. To assume that these emigrating

birds were in a state of bewilderment seems unwarranted.

It is not clear to the writer whether these descriptions of

fearless habits can be interpreted as abnormal or not^ since

so little is known of their normal behaviour. A comparison
with the winter behaviour of prairie sharp-tailed grouse

suggests a similarity and therefore it would appear that the
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fearlessness of the northern grouse can be interpreted as not

abnormal.

Food

Thirty-three crops and stomachs of birds secured in the

flesh were preserved at the Royal Ontario Museum of Zoology.

These specimens, all of which contained food, have been

examined, largely by the Food Habits Research Branch of the

Bureau of Biological Survey, Washington, but some material

was analysed by Mr. C. H. D. Clarke, Department of P>iology,

University of Toronto. Dery {loc. cit.) has reported on
eighteen well-filled stomachs from birds taken during the

1932-3 emigration and this information also has been used.

In the report made by Dery, catkins and buds of Ostrya

virginiana are recorded as comprising a high percentage of the

items taken by the sharp-tailed grouse. Since this tree,

namely ironwood or hop hornbeam, does not grow within the

region concerned, it is obvious that the materials found were

parts of paper birch, Betula papyrifera, which many authors

agree resembles the ironwood very closely. The error is a

natural one, especially since the food studies could not be

checked by work in the field. Incidentally, the correction

is entirely consistent with the results of many other stomach
examinations of birds originating in the same general region.

The birds collected were in good condition, and, except for

one listed by Dery, and not used here in estimating percen-

tages, crops and gizzards were well filled.

The results of the food examinations for all specimens

have been compiled in the table given below and the percen-

tages worked out for a convenient summary.* The first

column of figures indicates the bulk quantity of the various

items of food while the second column suggests the general

acceptance or availability of the various items.

*Since the above was written and the table compiled, twenty-five additional

examination reports have been received from Mr. Dery. A comparison of these

data with the table shows that the inclusion of these reports would not greatly

alter the percentages of the various items. A revision of the table has, therefore,

been considered unwarranted in the circumstances.
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Food of 51 Northern Sharp-tailed Grouse Taken from October, 1932,

TO March, 1933

Food items found in 51 stomachs

Bulk per cent,

of all food

consumed

Per cent, of

birds which

fed on each

item

Catkins, buds, and twigs of paper birch, Betula alba

and Betula sp. 46.9 88

Fruit, seeds, and twigs of mountain ash, Pyrus ameri-

cana 17.9 51

Stems, buds, and fruit of blueberries, Vaccinium sp.,

and small cranberry, Vaccinium oxycoccus 7.6 37

Buds and twigs of willow, Salix sp. 3.9 10

Buds and twigs of aspen poplar, Populus tremuloides 3.2 26

Fruit and seeds of wild rose, Rosa sp. 3.0 43

Catkins, buds, and twigs of beaked hazel, Corylus

rostrata 2.7 24

Catkins and leaves of speckled alder, Alnus incana

and Alnus sp. 2.5 30

Seeds of sedge, Carex flexuosa, C. oligosperma, and

C. tenella 2.4 16

Buds, seeds, and twigs of black cherry, Prunus sero-

tina, and pin cherry, Prunus pennsylvanica 2.3 20

Buds, leaves, and twigs of Labrador tea. Ledum
groenlandicum 1.8 8

Seeds of juniper, Juniperus horizontalis and J.

communis 1.6 20

Seeds of bunch berry, Cornus canadensis 1.1 36
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Food of 51 Northern Sharp-tailed Grouse Taken from October, 1932,

TO March, 1933

—

Continued

Food items found in 51 stomachs

Bulk per cent,

of all food

consumed

Per cent, of

birds which

fed on each

item

Buds and twigs of tamarack, Larix laricina; leaves

of vetch, Vicia sp. ; leaves of shield fern, Aspidium

intermedium; seeds of Solomon's seal, Polygonalum

biflorum; seeds of bramble, Rubus sp.; seeds of

mayflower, Maianthemum canadense; seeds of

arrow-wood, Vibernum opulus; seeds of dogwood,

Cornus paniculata; black bindweed, Polygonum
convolvulus; leaves of white clover, Trifolium re-

pens; flower-heads of wild lettuce, Lactuca sp.;

seeds of green brier, Smilax sp. 3.1 40

Seeds of bristly sarsparilla, Aralia hispida; fruit of

hawthorn, Crataegus sp. ; seeds of crab grass, Digit-

aria sanguinalis; seeds of galingale, Cyperus fili-

culmis; leaves of saxifrage, Saxifraga sp. ; leaves of

ground ivy, Glacoma hederacea; seeds of sumac,

Rhus sp. ; beetles, Buprestidae, Curculionidae,

Carabidae, Cantharis (larva), Lathrobium. Trace

Gravel 25

Feathers .... less than 2

Specimens from the 1932 Flight and the Distribution
OF Records

Specimens

So far as it has been ascertained, sixty-nine specimens from
this flight have been preserved in scientific collections. The
writer has examined twenty-four of these and it is noteworthy
that this series is remarkably uniform. The characters of the

race are constantly displayed and the range of individual

variation is not at all wide. The present occasion is appa-

rently the first afforded to examine a satisfactorily extensive

series of specimens which had their origin in the Hudson and
James bay region.
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An attempt was made to ascertain the proportions of the

sexes as determined from dissected specimens. The sex of

sixty-five specimens has been determined, forty-eight of which
were females and seventeen males. No reason can be

suggested why the sex ratio of the specimens collected may
not represent the sex ratio of the bird in nature, at least during

the 1932 emigration.

Distribution of Records

The accompanying map shows in some detail the distribu-

tion of the records of occurrence of the northern sharp-tailed

grouse in Ontario and Quebec during its recent emigration.

Reports which aroused an element of doubt as to their

reference to the form concerned have not been included.

Actual specimens substantiate a large number of the place

records indicated.

Map I.—The 1932 flight of Pedioecetes p. phasianellus based on observations

of occurrence and on collected specimens.
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The Status of the Sharp-tailed Grouse during the Year
subsequent to the 1932 emigration

The Museum's first questionnaire, sent out during the

winter of 1932-3, requested information on the sharp-tailed

grouse in general and on the emigration of northern sharp-

tailed grouse in particular. During the following winter,

1933-4, another questionnaire was distributed, which at-

tempted to ascertain a possible diminution of sharp-tailed

in general, but was more particularly directed toward the

status of the northern sharp-tailed grouse during the year

subsequent to its emigration in 1932-3 in the area covered

by its flight.

It may be here mentioned that in general the numbers of

A.O.U. P. p. campestris following the winter of 1932-3

remained about the same, i.e., the prairie sharp-tailed grouse

was still plentiful. Dr. H. F. Lewis writes "that "when
travelling from Winnipeg to Kenora by train on March 3,

1934, I counted 47 individuals of this species from the train

window". The population of the eastern limits of this form
in western Thunder bay and the Rainy river district appa-

rently showed some local decrease by the fall of 1933. Several

observers estimate the numbers as being only ten per cent,

of those found the previous year. In other sections of the

area and into Manitoba and westward, however, the popula-

tion was not notably changed, the grouse remaining plentiful.

Griddle {loc. cit.) has shown that peaks of numbers of this

form last from two to three years.*

Reports from South of Canadian National Transcontinental

Railway

Several of the first reports on the flight oiP. p. phasianellus

in the east record the disappearance of these birds during

midwinter or when the snow and cold w^eather set in. Others

reported flocks remaining through the winter. The reports

as a whole demonstrate that these birds disappeared suddenly
in several cases, and gradually in others, largely during the

*Reports from Rainy River District, Ont., and the Winnipeg area of Man-
itoba in February, 1935, indicate that the sharp-tailed grouse population was

greatly reduced.
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winter of 1932-3, but that locally they persisted longer.

Here and there throughout the area south of the National

Transcontinental Railway in Ontario and Quebec, in territory

considered by the writer as more or less extralimital to the

race, birds were observed until spring, after which they were

not observed. Only three observers south of this line in

Ontario and Quebec report, without details, that birds appa-

rently migrating northward were seen in the spring of 1933.

Dr. H. F. Lewis reports that during an extensive trip in

Cochrane district to Moosonee and the Abitibi region in

March, 1934, he was particularly on the lookout for sharp-

tailed grouse and saw but "three individuals in one group in

tamarack trees near the Canadian National Railways track

just east of Norembega, Ontario".

A total of seven observations of young birds or nests with

eggs was reported from south of the normal breeding area

in the summer of 1933, while six other observers reported

summer occurrences of adults. These observations are from

points well distributed through the districts of Timiskaming
(Ontario and Quebec), Nipissing, Sudbury, Algoma, and the

southern part of Cochrane (Ontario). There may be error

in any one of these reports but in the aggregate there is

unquestionable evidence that the species occurred and nested

in the summ^er of 1933 in territory occupied by the emigrants.

Some of the reported summer occurrences were of stray

individuals, while others were of flocks which remained
together throughout this season. This may have a relation

to the sex ratio of the emigrants as previously noted, which
will be mentioned again in a following section of this paper.

Little can be recorded on the nesting of the northern sharp-

tailed grouse in this extralimital territory. Some miscel-

laneous details may, however, be included here. In con-

nection with the number of eggs or young, one observer

mentions a nest with nine eggs (of a ''greenish tint") while

another reports eight downy young with a female. Concern-
ing nesting sites, one report states that the species nested in

an "area burned over in 1932".
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Reports from North of Canadian National Transcontinental

Railway

A number of observers in this area were inclined to believe

that there was a northward movement of sharp-tailed grouse

in the early spring of 1933. Several observers record nestings

and summer (1933) occurrences in numbers which might be

expected except when this grouse is at an exceedingly low
status of numbers. They nested numerously about Coch-
rane in that year but disappeared in August. No notable

influx or obvious concerted movement southward or in any
other direction was noticed in the fall of 1933 in this region

although the species was again noted sparingly from early

November onward.

Notes on the Mating Habits of the Northern
Sharp-tailed Grouse

Although the mating habits or the ''dance" of male
prairie sharp-tailed grouse have been fully and repeatedly

described, it is of interest to note that the habit is also

practised by these northern birds. Mr. R. V. Whelan of

Smoky Falls, Ont., observed this performance on May 14,

1933, and writes:

As I prepared to leave my house at 7.00 a.m., I heard a peculiar

swishing sound close to my greenhouse, which is about 75 feet

from my house. Looking in that direction, I saw that it was

caused by the tail of a sharp-tailed grouse in a mating dance.

With the tail held perpendicular to the body and fanned out,

it was vibrated rapidly from left to right; with wings out-

stretched and head close to the ground so that the erect yellow

combs were plainly discernible, neck swollen so that it showed

up plainly purple, he rapidly circled the female at high speed

with short mincing steps, moving as though he were floating.

The female apparently paid no attention to him, but went on

feeding. He paid no attention to my approach and I watched

him with glasses for some time. Finally the approach of

another observer put the female to flight and the male followed.

I watched him with the glasses during the flight and observed

that the yellow comb remained visible.
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Factors which Worked to Diminish the Numbers of

Northern Sharp-tailed Grouse in the East
following the emigration of 1932

That the great numbers of sharp-tailed grouse which

poured southward from James bay over central and east

central Ontario and western Quebec during the fall of 1932

and the following winter, disappeared, for the most part,

is obvious. There was no northward movement which could

be interpreted as a general retreat to customary nesting

territory. A few instances of nesting probably took place

but more commonly, according to reports, remnant flocks and
individuals wandered about during the breeding season. It

should be remarked that by the advent of the nesting season

the numbers had notably decreased.

A careful review of all the reported destructive factors

does not uncover a major one which would seem to have

caused the disappearance of these birds. Perhaps the great-

est number killed by a single known cause were those shot

for food. There was some confusion as to whether these birds

were protected under existing game laws but the question

did not amount to a general restraint, and there is no doubt
that large numbers were secured during the height of their

southward movement. As one observer states, ''they were
killed very freely in portions of northern Ontario". It must
be remembered that economic conditions during the period

constituted an abnormal reason for heavy pressure on any
game supply, and locally the appearance of sharp-tailed

grouse would probably have been felt as an extremely for-

tunate and opportune increase of food. Reports from Quebec
and Ontario during the fall of 1932 explain that settlers were
''stocking their larders", the birds being salted for winter use.

In many places the birds were shot during the "partridge"

season as game and although probably for the most part bag
limits were recognized, there are reports that "one would
have no trouble in bagging 100 [sharp-tailed grouse] in a

single day". Although the bagging of large numbers of these

grouse is generally admitted by observers throughout the

north, some of them are positive that this was a minor
contributing factor to their disappearance. A few considered
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that humans were largely responsible for their disappearance

and the writer is inclined to believe that this factor was of

notable importance. The second Museum questionnaire

indicated that shooting of these birds was continued in the

fall of 1933, in areas where remnant flocks persisted.

The few other known destructive factors can fairly be

classed as miscellaneous. In no section of the territory

covered by the flight were predators obviously more numerous.
A few observers remark on a possible slight increase locally

in the case of some predaceous forms, but far more observers

state that such an increase was nil or that these forms were
decidedly scarce. There are no actual observations of north-

ern sharp-tailed grouse being caught and devoured by
natural enemies. However, it seems reasonable to suppose

that a few of the birds from this flight served as food for the

various carnivorous mammals and raptorial birds.

Mr. R. V. Whelan mentioned specifically that the northern

sharp-tailed grouse was prone to fly into transmission wires

and buildings about the town of Smoky Falls, Ont. Reports

from other settlements, how^ever, do not suggest that this

cause of death was w^idespread. This observation w^ould seem
to be due to a prevalence of hazards around the power plants

at Smoky Falls rather than an indication of the so-called

"madness" in the flight of this grouse which has been used

to explain similar casualties which occur, not infrequently, in

the case of other species of grouse. Other similar accidental

causes of death probably accounted for the disappearance of

a very few sharp-tailed grouse during their southward flight.

Adverse weather conditions were frequently suggested by
observers in the north as contributing to the disappearance

of these grouse. This factor, of course, was usually associated

with food supply. There is, however, no unity notable in

the reports on weather conditions. Such communications as

"the lack of snow, together with rain and sleet follow^ed by
extreme cold weather had destroyed them in large numbers"
were received. This statement, forwarded by Mr. C. B.

Greene, says further: "At least 50 dead [northern sharp-

tailed] grouse [were seen] on the privately owned railw^ay

right-of-way north of Iroquois Falls, Ontario. There was
very little snow on the ground ; the temperature that day was
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between 30 and 40 degrees below zero, with a heavy wind,

which condition followed a bad sleet storm which seemed to

be more or less localized between Smooth Rock Falls, Ontario,

and La Sarre, P.Q., on the National Transcontinental Rail-

way." Further correspondence on this observation was
received from Mr. C. B. Davis, who states that the dead

grouse "were found in early December before the heavy snows

came. During this period we had exceptionally cold weather

and high winds. Locally, it was assumed that the birds were

unable to get protection, and froze to death." The habit of

the northern sharp-tailed grouse of spending the night beneath

the snow, a practice prohibited by the absence of deep snow,

lends strength to the plausibility of this explanation.

In only two other localities, namely Moose river basin and
the vicinity of North Bay, were specimens reported found

dead. No cause was apparent in these cases, and it involved

but one bird in one case and a very few birds in the other.

Although opportunity was not offered for anything like a

complete study of the health of emigrating sharp-tailed

grouse, eleven post mortem examinations were made by Mr.
C. H. D. Clarke of the Department of Biology, University of

Toronto. All the birds examined had been shot as speci-

mens. No individuals found dead were available for study.

For the most part the findings were nil. The absence of

parasitic worms in these northern birds was remarkable and
there was no excessive case of parasitism. The few Mallo-

phaga found on specimens of P.p. phasianellus have been

determined as Lipeurus protervus and Goniodes mammilatus
by Dr. H. S. Peters of the United States Bureau of Entom-
ology. Both species were found on individual birds on
occasion. It is of interest to note that these parasites were

found on both phasianellus and A.O.XJ. campestris.

A Discussion of the Final Phases of the Emigration

There is no evidence which suggests that the numbers of

these emigrating birds were decimated by one or more
conspicuous and potent agencies. Shooting for food and
sport, however, very probably diminished their numbers very
appreciably locally. Other factors, namely, adverse v/eather

conditions and food shortage, natural enemies, accidents,
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parasites, and disease probably took a steady toll, but none
was a conspicuous agent of destruction. A few birds which
remained in rather northern situations may have found their

way back to the nesting range during the spring of 1933.

Quite a number were known to remain in situations reached
by the flight.

It would seem that the disappearance or reduction of

numbers of the northern sharp-tailed grouse after the most
recent emigration is perhaps largely real, not merely apparent
through the effect of scattering. The gradual dissemination

of the flocks throughout the winter of 1932-3 over a vast area

would have so greatly diluted their numbers as almost to

produce the effect of disappearance. Adding to this the

effect of the probable factors which worked to diminish their

numbers, it would seem that the remnant population as

reported over a wide area is not altogether out of proportion

or less than would be expected.

As to the probability of the race establishing itself in this

new territory, it can be said that, following the flight of 1896

(and flights previous to that which very probably took place),

the influx eventually died out. Remnant birds may have
persisted in one or two of the more northerly sections (Timis-

kaming) probably for ten years, but actually the race did not

establish itself in new territory.

Such failures can be explained by certain theoretical

arguments which have to do with sterility through food

deficiency (see Heape, 1931). One observation made during

the 1932 emigration which has already been mentioned may
possibly indicate one minor but contributory cause for this

race not establishing itself in the new territory, namely, the

disparity of the sexes. The proportion of approximately three

females to one male in specimens collected suggests that this

ratio possibly applied to the population of this race during

their recent peak period and its culminating emigration.

Roberts {loc. cit.) has suggested the possibility that P. p.

campestris is polygamous, but this view is not generally held

by authors. A three-female to one-male ratio in a mono-
gamous species, if indeed such ever exists, would not be con-

ducive to prolificacy and in the case of the sharp-tailed

grouse it might act as a handicap to the form in establishing

itself in new territory.
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Possible Causes and Directional Factors of the
Emigration

A consideration of the facts regarding the emigration of

northern sharp-tailed grouse naturally leads to some specula-

tion as to the cause, or causes, of such a flight. Although the

fundamental causes underlying this and similar occurrences

are too broad and deep-seated to allow for a monographic
consideration and would necessarily be of a highly theoretical

nature, certain immediate causes can be discussed on the basis

of the facts presented.

That this and the previous emigration of 1896 occurred
in the fall, demonstrates that impulses connected with re-

productive requirements had nothing to do with these flights.

It has been remarked that apparently the occupation of

additional territory during the nesting season when pressure

of numbers requires it, comes about by a gradual diffusion

of the race over boundary territory which lies to the south.

A similar diffusion into all suitable situations within the

normal range of the race probably occurs also.

The first consideration in searching for an immediate cause

has to do with climatic conditions during, or somewhat
preceding, the movement. Since the flight took place during

the month of October, 1932, weather reports for that month,
and the preceding month, for the general area have been
consulted. Although these reports show the average con-

ditions for each month and not extreme conditions, the data
are such as to suggest that any abnormal conditions which
may have prevailed were of short duration. It would seem
that the northern race of the sharp-tailed grouse must be

reasonably equipped to withstand brief meteorological dis-

turbances and that, therefore, a short abnormal period of

weather could not have been primarily effective in causing

the exodus of the grouse population. The temperature over

Hudson and James bay and their watersheds in northern

Ontario and Quebec for September was 2° above the average,

while temperatures from normal to +2° prevailed in October.

The precipitation for September was less than three inches

and less than two inches in October, which may be considered

not abnormal. It would appear necessary that climatic or
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weather conditions, to have been instrumental in inducing the

flight, would have had to be more drastic than these averages
would allow. The effect of weather conditions immediately
prior to, or during, the flight, therefore, cannot be supposed
to have been a contributing cause of the emigration of sharp-

tailed grouse in 1932.

Our second consideration of the immediate causes con-

cerns the food supply. It has been shown that sharp-tailed

grouse, in general, were approaching or had reached a peak
of numbers. It has also been pointed out that this race of

the sharp-tailed grouse, in habits and behaviour, is still an
open-country bird; it still attempts to be a "prairie dweller"

in the openings of the forests of the north. But in such an
area they must be rather irregularly established here and
there in suitable habitats, which are more or less restricted

locally and definitely hemmed in by the flanking forest. This
is in contrast to the expansive conditions under which certain

of the other races of Pedioecetes phasianellus live and which
races do not, apparently, undergo an emigration of this

nature.

The number of any animal in a given area is ultimately

governed by the available food supply. As an hypothesis,

then, in successive falls and winters as the number of sharp-

tailed grouse increased, food competition among themselves

probably developed. There is no evidence which suggests an
increase of food competition with any other species. Con-
sequently a wider wintering territory was occupied. But
this increase of population within what may be termed the

normal "home" territory of the race, ultimately reached a

maximum where individual and flock existence could not be

comfortably maintained, and movement was the only resort

consistent with the instinct to thrive. It would seem, how-
ever, that this point may have been reached before there was
an actual absence of food.

Although we do not know the exact food conditions which
prevailed in these far northern habitats, it is reasonable to

suppose that they were being somewhat depleted, but they

were certainly not exhausted, since the birds collected during

the flight were in good physical condition.

One known factor which may have had some effect on the
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food supply was the outbreak of the birch-leaf skcletonizer

in the north. It will be noted in the table showing food items

taken by these grouse during their emigration that birch

catkins, buds, and twig fragments formed an important

percentage, 46.9 per cent, to be exact, of the bulk of food

consumed by this grouse in October, November, and
December.

In 1931 and again to a greater extent in 1932 the outbreak
of this forest-destroying insect devastated birch stands in

northern Ontario. The insect involved was the larva of

Buccalatrix ca?iadensisella. This insect consumes the tissue

of birch leaves and in many places its action completely

denudes the tops of birch trees in summer. Mr. R. V.

Whelan of Smoky Falls, Ont., writes that the 'iocal birch

were infected with these caterpillars. By August 30 [1932]

the bush had taken on the golden appearance of fall. I made
trips 25 miles west, 5 miles east, 8 miles north and 5 miles

south and found all birches, from seedlings to large trees,

infected, counting 35 larvae to a leaf." Mr. J. A. Brodie of

the Ontario Forestry Department has informed the writer

that the epidemic was widely distributed throughout northern

Ontario. It is also known that birch stands are frequent and
extensive on the high ground of the normal wintering range

of this grouse and there is no reason to doubt that the infesta-

tion extended thereto.

The effect of such an outbreak is that the individual tree

is so weakened that the top dies; in fact the tree itself may
not survive. The production of staminate catkins and winter

buds would be greatly curtailed if the tops in extensive birch

stands were killed or weakened.
It seems safe to assume that these parts of a birch tree are

a normal winter food item of the northern sharp-tailed grouse

and not merely an item consumed on the recent emigration.

It is therefore possible that a reduction of the quantity of

this food may have contributed toward the food stress of the

excessive sharp-tailed grouse population in the fall of 1932.

To continue the discussion of the mechanics of such an
exodus, it would seem probable that the gathering fall flocks,

here and there, experienced some food shortage locally, and
would consequently move on over the forest to other openings.
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probably to find them already occupied or the food supply
appreciably depleted. ( ontinued movement can readily be

imagined in such a case. The fact that a movement is

started, perhaps involving at first a comparatively few flocks

but occurring over a wide area, may be the instigation of a
general exodus.

This brings us to a third consideration, namely, the

psychological reaction of grouse, which may play a part in a

concerted emigration. The fall wanderings, or the usual

southward movement of sharp-tailed grouse during a period

of normal numbers would have all the appearance of being

normal so far as the reactions of other grouse are concerned.

But at times when these grouse are excessively numerous the

same amount of movement, but involving many more individ-

uals, may afTect these birds quite differently. At this season

there are apparently no territorial ties to hold birds to a given

spot. It is a natural reaction for most birds to decoy one
to another, especially those of the same kind. If food con-

ditions prevented their joining together on the ground or on
the forest border, the joining of flocks in the air would
commonly result. The increasing numbers of flying birds

would in itself aggravate the conditions of unrest and en-

courage a general participation in the flight. Once a pro-

nounced flight was under way it would grow by developing

its own immediate cause. The concentrated flight would find

it increasingly difficult to come to rest for feeding, at least

for a protracted period, and therefore it would be forced to

continue until dilution of the concentrated numbers took

place and flocks could establish themselves in far-aw^ay and
scattered areas where winter food could be found.

This explanation of concentration and initial speed of the

flight, together with the gradual retarding of progress and
the wide scattering of flocks, describes the nature of the flight

which has recently taken place. The matter of duration and
direction, however, has not been considered. In the case of

the former it would seem that the duration would depend
on the numbers of birds involved. The more birds involved,

the further the flight would have to extend to dilute their

numbers and accomplish a lessening of food competition.

Also a kind of momentum would probably carry them some-
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what beyond points affording these exact requirements. In

regard to direction, it can again be pointed out that these

grouse normally and probably periodically expand their range

somewhat southward so that this direction may be an inherent

one for winter movements. Also it may be here remarked
that a northward movement would for the most part carry

them into Hudson bay or treeless areas, and a westward
movement would bring them into territory occupied by other

representatives of their species, where food competition would
be set up. An eastward movement in the case of birds from
Patricia portion of Kenora district, Ont., would be blocked

by James bay. The population east of James bay, from the

evidence at hand, moved southward for the most part but
there may have been some scattering over the east as well.

Actually, the physiography of the region, with James bay
extending southward and the various river valleys approxi-

mating the same direction, seems to be an important factor in

shaping the initial direction of the flight in its concentrated

stage.



PART II

A PRELIMINARY TAXONOMIC STUDY OF THE GENUS
PEDIOECETES

The Taxonomy and Nomenclature of the Sharp-tailed
Grouse

The nomenclature and classification of the sharp-tailed

grouse are sufficiently involved to justify a brief review. A
complete synonymy has not been attempted but rather the

important pertinent items are brought together in chrono-

logical sequence.

The first item is relative to the person who preserved the

first specimen of the sharp-tailed grouse for a scientific

purpose and is of particular interest, since the information

has not formerly been made known. The writer is especially

pleased to acknowledge that this information is reproduced

by permission of the Governor and Committee of the Hud-
son's Bay Company.

Richardson (1831) has stated that a Mr. Isham, in the

service of the Hudson's Bay Company, "employed his leisure

hours in preparing the skins of beasts, birds and fishes"

during his residence in the Hudson bay region in the 1740's.

A search of various publications on the Hudson's Bay Com-
pany was rather fruitless except that Willson (1899) re-

produced a letter dated May 15, 1741, which was addressed

to "James Isham" at Prince of Wales Fort, Churchill river.

Consequently a request for further information was made of

the Hudson's Bay Company, which has communicated the

following information:

James Isham entered the service of the Hudson's Bay Com-
pany in 1732, in the capacity of "writer" and on his arrival at

York Factory, Hudson Bay, he was employed as "Bookkeeper

and Accountant". After five years, he was appointed "Chief"

at York Factory and here he remained until 1741, when he was

transferred to be "Chief" at Prince of Wales's Fort [Churchill

36



Plate I,—Reproduction of Edwards's original plate.





The L o N G-T A I L E D G R o u s frotH HudfonVBay.

THIS Bird i> of the Bigncfs of a Phcafant, or rather of the black Game,

(called the Hcathcock or Grous with us) oi which Genus it is a Species.

This I was informed was alien; the Cock, my Author tells mc, is of a blacker

Colour, and glo/Ty on the Neck. There is the lame Difference between the Cocks

and Hens in our Heath Game,
It hath the Bill like that of a domcftick Hen, of a black or duflcy Colour % the

Head and Neck arc of a bright reddifh Brown, variegated with tranfvcrfc waved

duflty Lines. Above and beneath each Eye, and on the under Side of the Head th«

Feathers arc of a light-brown, or whitifh ; The Feathers on the Back, Wings and

Tail arc Black in their middle Parts, indented with a bright Brown on their Sides,

and tranfverlly marked Black and Brown at their Tips, which forms a confufed broken

Appearance of Black and Brown tranfverfly mixed all over the upper Side of the Bird.

The Covert-Feathers within Side of the Wings arc dufky and white, mixed in tranf-

ifcrfc Lines; the outward Coverts of the Wings, and the Quill- Feathers next the Back,

have white Tips j the prime Quills have Spots of White along their outer Webs

;

th^ inner Webs of the Quills arc Afh- Colour, and without Spots. The Tail hath

the two middle Fathers longer by near two Inches than thofc next them \ they all

gradually (horten toward the Side-Feathers. The three outcrmoft Feathers on each

Side arc White. The Bruil from Brown gradually becomes White ; as docs the Belly,

Sides under the Wing, and Covert-Feathers under the Tail. The Brcaft is fpotted

Avith hall-Moon-like black Spots, but on the Belly the black Spots arc fhaped like

Hearts, and extend to the Coverts under the Tail. The Legs are cover'd with fine

Feathers, that look like Hairs, ofa whitifh-brown Colour, tranfverfly variegated with
dufky Lines : The Toes and Claws arc ofa dufky bkckifh Colour : Each Toe is pcdi-
nated on both Sides, as arc the Toes m all this Tribe of Birds.

This Bird was brought by Mr. IJham fi-om Bidfrn's-Bayy where it is called a Phea*
fant ; its long Tail and Colour agr^ng very well with our Hen Pheafant, and the
Male of this Bird may perhaps refctoble the Cock Pheafant as nearly. I fuppofc,
Vfhen living, it had a red Space above its Eyes in Form of Eye-brows, as all of this
Genus have; but as I could • not make them plain in the dried Bird, I have omitted
Aem m my Figure and DefcriptJon. I believe I may pronounce this Bird a Noo-
dcfcript Dr. Mtcbel, a Phyfician of Virginia, now in England, on feeing my Ori-
gnal Draughts of this Bird, fkys, they have the fame in the Woods and unfrequented
Parts of r$rpma, aud Jhat the Cock is a fbtcly Bird, walking very txtO:,

The

Plate II.—Reproduction of Edwards's original text.
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River]. Whilst here he was afflicted with illness for three

months, during the winters of 1742-43, and it was during this

period that he wrote two volumes of "Observations on Hudson's

Bay", which are still preserved in the archives of the Hudson's

Bay Company. ... In the summer of 1745, Isham was suc-

ceeded by Robert Pilgrim in the command of Fort Prince of

Wales, and on his return to London in the autumn of this year

he was received by the Committee of the Company.

The time of Isham's return to England as stated by
Richardson, namely, 1745, is therefore correct. It was at

that time that he turned over a small collection of birds,

which he had made while at Hudson bay, to Mr. George
Edwards, who was at that time producing a miscellaneous

illustrated work on birds. Shortly after, Edwards's third

volume was completed (1749) and therein a figure of the

sharp-tailed grouse appeared, the first treatment of the species

in a scientific publication. The picture was based on a speci-

men from Isham's collection, as was also his description

of the species. Both of these interesting records are re-

produced in this paper (plates I and II).

Although the writer has not had an opportunity of exam-
ining an original illustration by Edwards, Mr. A. M. Bailey

of the Chicago Academy of Sciences has had access to one
and has kindly communicated a description of the colouring

in detail. This, together with the photostatic copy of the

plate, leaves no doubt that the illustration is a fairly accurate

representation of a female northern sharp-tailed grouse

similar to those occupying the Hudson and James bay
watersheds.

The publication which marks the beginning of the nomen-
clatural history of the sharp-tailed grouse is Linnaeus's tenth
edition (1758). In this work the grouse were grouped to-

gether under the generic designation Tetrao. The sharp-

tailed grouse was described, using Edwards's account and
illustration as the basis. Linnaeus's description is as follows

:

''pedihus hirsuits, cauda cuneiformi, rectricibus tribus, lateral-

ibus albis'\ which can be translated as, a grouse which has
hairy feet, a wedge-shaped tail, and the three tail feathers on
each side, white. Reference to the reproduction of Edwards's
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illustration and his text will explain Linnaeus's definiteness

as to the number of white outer tail feathers.

The most important point in connection with the history

leading up to Linnaeus's tenth edition is that the type
locality of the sharp-tailed grouse can now be stated as the

Hudson bay region of north-eastern Manitoba. Further,

recent work as well as historic literature strongly suggests

that the vicinity of York Factory is much the more likely

place of origin of Isham's specimen as opposed to the lower

Churchill river region (Wilson and Bonaparte, 1831, and
Taverner and Sutton, 1934).

In 1815, George Ord published a list of bird names in his

Zoology of North America, apparently as a contribution to

bird study as a pleasurable pursuit (Rhoads, 1894). Under
a generic heading ''Phasianellus', appears: ''Columbian*

P[heasant]

—

P. columbianus'\ the asterisk referring to a foot-

note which states,
*

'""Described by Lewis and Clark, Vol. II,

pp. 180, 181, 182".

It is of interest to note that Ord also lists, under the genus
Tetrao,—''Sharp-tailed* Grouse

—

Tetrao phasianellus?'' The
**?" is Ord's, and the asterisk refers to the same footnote as

the above. Apparently there was some question in Ord's

mind as to whether the "Columbian pheasant" of Lewis and
Clark, which was found so abundantly on the plains of the

Columbia river, and the sharp-tailed grouse of Linnaeus were

one and the same thing. Ord's name (although it sub-

sequently became known that they were synonymous)

—

the name columhianus—has survived in subsequent nomen-
clature as will be seen later.

The next item of interest in the chronology of this history

concerns a description by Richardson {loc. cit.) of a male speci-

men collected at Great Slave lake in November, 1826.

Although the bird as described was of a dark type and the

author mentions that the species occurs south to "latitude 41°

on the Missouri", he does not make any distinctions between
birds from these widely separated parts of the continent. In

this publication, however, we find that Richardson uses

Swainson's subgeneric division Centrocercus of Linnaeus's

genus Tetrao, for the sharp-tailed grouse and the "cock of the

plains" or sage grouse. The name used in this work is
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therefore Tetrao (Centrocercus) phasianellus (Swains.). Gray
(1844) elevated Centrocercus to a genus distinct from Lin-

naeus's Tetrao. The genus included the two species com-
prising Richardson's subgenus of the same name.

No complications arose in the nomenclature of the species

until Baird (1858) in his work on North American birds

separated the sharp-tailed grouse into a monospecific genus.

In his synopsis of the genera of grouse he uses the name
Pediocaetes for the sharp-tailed grouse, which name also

appears in the section dealing with descriptive matter which
followed. This name, or rather the construction or spelling

of the word, was apparently an error (see Gill, 1899) but the

error was corrected by Baird in the same publication. This

was done in the more introductory parts, "I. Table of Higher
Groups" and 'TI. List of Species", which was apparently

prepared or revised after the text which follows. The revised

spelling changed the generic name to Pedioecetes as it stands

to-day.*

Subsequently a paper by Suckley (1861) was published

which demonstrated the existence of two forms of the sharp-

tailed grouse giving each specific rank. After comparing
birds from Arctic America with birds

—
'*one of the southern

forms" (Preble, 1908)—in the United States, the name
Pedioecetes (the misspelling of Baird) kennicotti was proposed

for the dark northern sharp-tailed grouse examined by him.

He apparently believed that the birds of the United States

represented the typical form of Linnaeus, and would stand

as Pediocaetes phasianellus.

The following year Elliot (1862) presented the idea that

Suckley' s kennicottii, or the sharp-tailed grouse from the

north, was in reality the one on which Linnaeus had based
his name Tetrao phasianellus and that consequently the

southern birds were the ones to be named. He therefore

adopted Ord's name columhianus to apply to the form
occurring in southern latitudes. This left the matter
with two forms recognized, each of specific standing, the

*This name has been spelled subsequently, Pediocaetes (Suckley, 1861);

Pedixcxtes (Elliot, 1865); Pediacetes (Coues, 1874); Pediocaetes {0%\\wi&-GrdLnt,

1893).
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northern Pediocaeies phasianellus and the southern Pediocaetes

colnmbianus.

fen years later, Coues (1872) contended that both Suckley
and ElHot were right in distinguishing two forms of the sharp-

tailed grouse, but that they were not specifically distinct, but
rather intergraded, thus demonstrating racial differences only.

He therefore lists the two forms, incidentally using the

corrected spelling of Baird's generic name, as Pedioeceies

phasianellus phasianellus (Linn.), the northern race, and
Pedioecetes phasianellus columbianus (Ord), the southern race.

The name kennicottii has since been considered as synonymous
with P. p. phasianellus.

The nomenclature and classification of the sharp-tailed

grouse as it appeared in Coues's Key was followed for several

years, no further change appearing until Ridgway (1885)

distinguished an additional form in southern latitudes. This

author separates the sharp-tailed grouse of the eastern prairies

from those in the intermountain region, naming the eastern

birds Pedioecetes phasianellus campestris and leaving the name
Pedioecetes phasianellus columbianus for the intermountain

form which was undoubtedly the bird met with by the Lewis
and Clarke Expedition and later named by Ord.

Several years later, Lincoln (1917) separated the sharp-

tailed grouse from east of the Rocky mountains in Colorado
north to Wyoming as a race distinct from columbianus and
campestris, naming it Pedioecetes phasianellusjamesi.

The most recent and concluding item of particular interest

in this chronology is that of Du Mont (1933), who proposes

the revival of kennicottii as a race on the basis of studies of

specimens from the Great Slave lake region, which he differ-

entiates from assumed typical phasianellus from Grand
Rapids, Lake Winnipeg, and St. Louis county, Minn.

On the Distribution of Characters of the Sharp-tailed
Grouse

In part I of this paper the interpretation of the A.O.U.
Committee of the racial groups of the species Pedioecetes

phasianellus and their ranges has been presented. It includes

three forms, namely, Pedioecetes phasianellus phasianellus,





Plate III.—Ventral and dorsal views of sharp-tailed grouse

from the "grove belt" of western Canada showing the progressive

darkening from the winter plumage (left) through April, May,

June to July (right).
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P. p, columhiantis, and P. p. campestris. The examination of

185 specimens of sharp-tailed grouse from all sections of the

range of the species has led the writer to suggest provisionally

that a different grouping of component forms may be

advisable.

The large series of specimens examined, although not

entirely satisfactory in geographic representation, has ex-

hibited a number of features which appear sufficiently impor-

tant to present as a preliminary study. An attempt is being

made to gather specimen material from the western United

States which will confirm or deny several of the preliminary

statements here set forth.

It has been determined that worn plumages are of little

or no use in colour and pattern comparisons (see plate III).

Specimens from March to September are difficult or impossible

to classify with certainty, Fresh fall and winter plumages,

however, exhibit some constant characteristics which suggest

a possible grouping of races within the species somewhat
different from the arrangement now generally accepted.

The three major characters which have been used in a

preliminary sorting of specimens are as follows: colour pre-

dominance, i.e.j specimens in which black and umber brown
predominate over paler colour; size and shape of beak, i.e.,

a small beak, relatively slight and straight as opposed to a

large beak, relatively heavy and arched both along the culmen
and tomia; and small size generally, expressed by linear

measurement of the various parts, as opposed to large size.

Map II has been prepared to show the distribution of the

characters over the whole range of the species. The lesser

details of distribution have been ignored in presenting this

information. It will be seen that birds in which black and
umber predominate (in unworn plumage) occupy the extreme
northern forested area of the continent which extends from
Ungava to Alaska. The predominance of paler colour, from
buff to brown, is to be found on birds occupying the remain-

der of the range of the species. In general, this latter area

is more open in character and for the most part can be

defined as prairie and bushveldt. There is an environmen-
tal correlation in this distribution of colour predominance
which suggests that these characters are a product of

environment and of survival value.
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In plotting the distribution of beak characters, as men-
tioned above, an entirely different grouping is revealed. The
smaller, relatively slight and straight beak is possessed by
birds occupying the great basin between the Sierra Nevada
and Cascade mountains on the west and the Rocky mountains
on the east, and the population of the province of Alberta,

the Mackenzie region, and probably Alaska. The heavier,

more arched type of beak is possessed by birds occupying
the remainder of the range of the species to the east. It will

be perceived that these characters are not correlated with

latitude or the more obvious conditions of forest cover. Also

it may be noted that the opposing beak characters were
readily plotted, since they occur in contiguous areas and are

not confused or spotted in distribution. This suggests that

these features of the beak are genetic in character and per-

haps have no survival importance.

Map II.—The distribution of characters.

a h c

1
Predominance of

black
I
Large bill, deeply arched

culmen and tomia
1
Large size

— Predominance of

paler colour

— Small bill, slightly

arched culman and tomia

—Small size

The third character which has been considered as of

possible taxonomic use, that of size, gives still another dis-

tributional picture. The distinctly small element of the

species is confined to the intermountain region, while birds

from elsewhere through the remainder of the range of the
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species can be grouped together as of a superior size. The
size character may be of genetic origin or be affected by
environmental factors, or both of these may be supposed to

be involved.

The above indicates clearly that the sharp-tailed grouse

from the intermountain region and those from the Hudson
and James bay watershed are at opposite ends of the limits

of variation of the species. The differences would, indeed,

seem wide if the intermediate population, from the southern

great plains to the Mackenzie region, did not blend or combine
the points of difTerence. It can readily be appreciated from
the above that the use of characters, on which the species

Pedioecetes phasianellus is grouped into component races to

reflect relationship and for taxonomic convenience, is arbit-

rary. However, it seems that the use of colour predominance
and the intermediate tone and colour differences is more
readily appreciated and probably suggests relationship as

well as any other grouping. The other characters can also

be considered in a secondary way. This is in effect the basis

on which the division of the species is interpreted by our

present classification. The following remarks, however,

present in a preliminary way a more detailed conception of

the variation of the species.

Remarks on the Forms of the Sharp-tailed Grouse

On Pedioecetes phasianellus phasianellus (Linnaeus)

A large series of specimens of northern sharp-tailed grouse

originating from the Hudson and James bay watershed of

Ontario and Quebec has been available for study. This series

displays remarkable uniformity. Only two specimens appear

somewhat exceptional. These birds were collected on the

east side of James bay in northern Quebec (Ungava), the

extreme eastern limits of the range of the species. They are

inclined to resemble birds from northern Michigan, Minnesota,

western Ontario, and central Manitoba. It is to be expected

that individual instances of non-typic birds will be noted from
areas where racial characters are ordinarily fairly constant.

The remarkable uniformity of the series of specimens col-
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lected during the 1932-3 flight of northern sharp-tailed grouse

might be attributed to a breaking down of isolation due to the

pre-emigration increase of numbers with a resultant sub-

mersion of variants. One might have expected that varia-

tion would become most evident at such periods as a result

of new genetic combinations consequent to the mixing of

stock formerly isolated, at least for a limited time.

The large series of typical sharp-tailed grouse available has

presented the opportunity of describing the form in some
detail. In the following, weight measurements are in

grammes and linear measurements in millimetres. Most of

the latter were taken by the writer, who employed common
practice in the matter. The inequality of the numbers of

specimens used in arriving at an average for the several

dimensions is due to discarding certain specimens which,

for one reason or another such as undeveloped or badly

damaged parts, would have given an inaccurate result. The
length, wing spread, and weight measurements are those

taken by the collector or preparator, from the fiesh, and
recorded on the specimen label. The number averaged under
these headings is frequently small, due to incomplete data,

but the results seem consistent with those measurements for

which more data were procurable.

No certain means of distinguishing the sexes by an exam-
ination of the air-sac area of the neck on dried specimens has

been discovered, although a softer and looser "feeling" of the

bare neck skin of males to one's finger tips is often apparent.

Another reasonably accurate means has been discovered.

This concerns the pattern of the central tail feathers and
appears to be an exact method for males and a reasonably

certain one for females (see fig. I).

A Description'^ of Pedioecetes phasianellus phasianellus (Lin-

naeus)

Male

Weight, 784 (four specimens); length, 473.5 (eight speci-

mens); wing spread, 672 (six specimens); wing, 205 (sixteen

specimens) ; tail, 138.5 (fifteen specimens) ; culmen, 16 (sixteen

specimens).

*CoIour nomenclature not of Ridgway.
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Fall and winter

Dorsally, black predominates, producing a very dark
colour as compared with birds from the great plains or the

great basin; the general pattern is usually coarser than on
birds from the great basin, more like the pattern on birds

from the great plains. Elongated median crown feathers

black, tipped with brownish grey (sometimes ochraceous)

frequently very slightly so and terminally margined with
rufous; sides of crown and hind neck, with brownish grey tips

of the feathers slightly predominating over black; the whole
of the back, including the proximal feathers of the wings,

black, variously barred, spotted, and tipped with shades of

Figure I

(a) Characteristic tail pattern of males.

(b) Characteristic tail pattern of females.

brown (slightly paler anteriorly), which colour is in turn

speckled with black; scapulars and wing coverts are con-

spicuously marked at the tips with rounded, oval, or turbanate

spots of white, frequently stained with brown at the base;

secondaries and tertials are margined with white terminally

and their outer webs are regularly notched (seldom barred)

with white, and with interspaced markings of white flecked

with brownish grey; the primaries are greyed umber, as is

also the general colour of the greater wing coverts and
secondaries, with a series of small, regularly spaced whitish
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spots on the outer web; the rump is Hke the back but
with the brown usually becoming paler (brownish grey),

which predominates over black progressively toward the end
of the upper tail coverts; the central four tail feathers are

coloured like the rump and upper tail coverts, but with black

usually predominating terminally, the pattern at the end of

the central two being approximately transverse, but the

basal portion has a longitudinal pattern of light and dark

markings, in which character males appear to differ con-

sistently from females (see fig. I). The outer tail feathers

are usually more extensively white and with a lighter tone

of brownish grey, clouding the central and basal portion,

than in females.

Ventrally, there is on the average a greater amount of dark
colour on this surface than is exhibited on specimens from
any section of the range of the species. The white is usually

"cold" not as consistently "warmed" with creamy as is usual

in more southern birds; throat creamy or buffy white usually

with numerous, fairly large, rounded dots of umber, some-
times sparsely so medially; pattern of fore neck and sides

of neck rather streaked in effect with whitish to creamy and
umber; breast feathers prominently umber brown (in some
specimens with greyish brown marks within the V-shaped
umber-coloured areas), margined with white and with white,

heart-shaped or arrow-head shaft marks which are in some
specimens so constricted and elongated as to constitute a

shaft streak; feathers on sides of breast anteriorly conspicu-

ously marked with greyish buff to brown; the excessively

dark general colour of the breast is reduced progressively

posterior onto the flanks by the gradual extension or en-

croachment of the white borders of the feathers on the umber
markings, so that white predominates; feathers of the sides

barred with umber and white and notched with greyish

brown; "woolly" feathers of the belly are white (ashy at

the base) ; under tail coverts white, usually with a number of

irregular umber shaft streaks; the feathers of the feet vary

from brownish grey to brownish ashy, paler at the tips, and,

at this season, greatly exceeding in length those on birds

from farther south.
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Female

Weight, 684.5 (three specimens) ; length, 444.5 (twenty-

eight specimens); wing spread, 653.5 (twenty specimens);

wing, 198 (thirty-one specimens) ; tail, 131 (twenty-nine speci-

mens) ; culmen, 15 (thirty-one specimens).

Fall and winter

This sex differs from birds taken on the great plains and
from the great basin as described for the male. As indicated

above, females are somewhat smaller than males; there is no
well-defined general colour or tone difference in the sexes

which is constant ; the white on the outer tail feathers is less

extensive in this sex, and usually three or more pair of central

feathers are coloured like the rump and upper tail coverts, but

the more constant difference concerns the two central tail

feathers on which, though irregularly marked, the light pattern

is appreciably transverse, rarely approaching a longitudinal

design like that found on males.

Adults in summer

Like fall and winter, but light pattern on dorsal surface

usually somewhat paler or ''bleached" and progressively

abraded with the season
;
general effect dorsally blacker than

in the winter plumage; light margins on the dark feathers

of breast progressively abraded; tarsi barer behind and
feathers of feet notably shorter.

Juveniles

No entirely juvenile plumages have been available for

study for this race, but birds showing some juvenile characters,

together with juvenile specimens from the north-west as a
comparative guide, have formed the basis for this description.

This plumage is characterized by rufous feathers on the

lateral and posterior areas of the crown and occiput; black

feathers of the dorsal area barred, mottled, and flecked with
brown and with elongated and narrow white shaft streaks;

throat white or whitish, as are the woolly feathers of the

ventral surface generally; feathers of the breast possessing

two terminally lateral dots of umber; feathers of the sides and
flanks variously marked with rufous, buff, and umber and
with elongated, narrow white shaft streaks. The post-
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juvenile moult is probably not complete until October, since

young birds examined which were taken in early September
exhibit juvenile feathers over the dorsal region and to a less

extent in the ventral region. At least one specimen taken on
November 21 shows a juvenile feather in the region of the

flank. Incidentally, this specimen, which is thus known to

be a young bird of the year, demonstrates that the first winter

plumage is, so far as the writer can determine, fully adult in

character (also, see Dw^ight, 1900).

Nestlings

Dorsally. The general aspect of the downy plumage
above is greyed yellow w^ashed w^ith ochraceous buff and
patterned wdth black. The ochraceous is richest on the

crown, occiput, middle of the back and rump. The black

pattern is approximately as follows: A bold streak on the

median part of the crown with shorter streaks on the lateral

area of crown; small, irregular black spots on the occiput

and auricular region; an irregular broken strip along the

median line of the back; a black area on the sides of the rump.
Ventrally. General effect below^ slightly greyed greenish

yellow^
;
paler on the lower throat and breast ; brightest on the

sides of face, body, and legs; a diffused ochraceous spot on
sides of upper breast.

On Pedioecetes phasiafiellus kennicottii (Suckley)

Du Mont has shown that two birds from the Mackenzie
region (Fort Rae), in the collection of the Museum of the

State University of Iowa were unlike a series of thirty-four

specimens from Grand Rapids, lake Winnipeg (central

Manitoba), and also unlike tw^o specimens from Virginia,

St. Louis county, Minn. This point appeared to be entirely

probable to the writer, but it also seemed, on the basis of

material in hand, that Du Mont had w-rongly assumed that

specimens from Grand Rapids and northern Minnesota were

typical phasianellus. Consequently, representative speci-

mens from the series on which Du IXIont had worked were

borrowed from the Museum of Vertebrate Zoology, State

University of Iowa. The specimens borrow^ed originated

from Fort Rae, Northwest Territories, Grand Rapids, Man.,
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and St. Louis county, Minn. It can now be stated that the

Grand Rapids and St. Louis county birds are not typical

phasianelliis. Birds from Grand Rapids certainly approach
phasianellus in general character but exhibit intermediacy

with the race occupying contiguous territory to the south.

The St. Louis county specimens examined are notably dark
in colour but they are April specimens and consequently the

general dark appearance is largely due to the condition of the

plumage at that season. It is clear that kennicottii cannot

be revived solely on the basis presented by Du Mont although

his observations hold good.

A careful comparison of sharp-tailed grouse from the far

north-west with typical specimens from the Hudson bay
region, however, discloses some differences not touched on by
Du Mont. A total of sixty-one specimens originating from
a rather discontinuous belt, extending from Ungava in the

east to Alaska, appears to be an adequate series for making
comparisons of birds from the two sections of the north.

However, fall or winter specimens are essential for com-
parative work on this species and relatively few birds taken

at this season have been available from the north-west.

There is a large, roughly triangular area between Great Slave

lake and lake Athabaska on the west to near the Nelson river

and Hudson bay on the east, from which there are no speci-

mens or records of the sharp-tailed grouse. Whether or not

this discontinuity is real or merely apparent has not been
ascertained with certainty. A special attempt to secure

material, or information, from this section has yielded some
evidence that the range of the dark northern birds across the

subarctic forest belt is interrupted there. If discontinuity

actually exists, there is good reason to suspect that the

differences as noted in the following discussion will assume
more importance since they would be definitely correlated

with segregation. The similarity of the birds from the two
sections might then be considered as due to parallelism.

In general, the sharp-tailed grouse from the north-east

and those from the north-west are similar. Birds from both
areas are predominantly dark and are not greatly differentiated

in size. In series, those from the Hudson and James bay
region appear to be less variable than those from northern
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Figure II

(a) Rump feather from a bird of the far north-east.

(b) Rump feather from a bird of the far north-west.

(c) Dorsal feather from a great plains bird.

{d) Dorsal feather from a great basin bird.
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Alberta, the Northwest Territories, and the Yukon. The
breadth of the cinnamon and brown bar pattern on the

dorsal area of north-eastern birds averages somewhat broader

than on birds from the north-west. This gives a slightly

browner aspect above while the north-western birds

appear slightly blacker. It may be remarked here that

the tendency to finer markings is characteristic of colum-

bianus, the intermountain race.

Another feature which is not constant but occurs fairly

frequently in specimens from the north-west concerns the

more extensive black pattern of the rump feathers. In these

birds the black area of the feather projects terminally along

the shaft beyond the lateral points of the black design.

(Feather pattern on individual sharp-tailed grouse varies in

detail.) This is illustrated by the accompanying drawings
(a and h, fig. II). Such a pattern appears rarely on the

rump feathers of birds from the Hudson bay-James bay
region.

A difference in the lateral anterior parts has also been
noticed. The dark pattern on the sides of the head, parti-

cularly the suborbital stripe, forms a sharper and more con-

trasting effect in birds from the north-west than in those

from the north-east (see fig. Ill), and the general black and
white effect extends to the sides of the breast and flanks.

This is particularly notable in birds from the Northwest
Territories and the Yukon. The lateral anterior parts of

birds from Hudson bay are perceptibly marked with greyish

brown and consequently the pattern is not so contrastingly

black and white in effect.

Ventrally, the birds from the series originating in the

north-west are on the average somewhat less extensively

marked posteriorly with umber ''arrows" than are birds from
the north-east. Also the paler brown shade, which is fre-

quently found within the umber-coloured, arrow markings of

Hudson bay birds, is to be found less frequently in the north-

west series.

Another difference has been noted in the relative size and
shape of the beak (fig. III). Birds from the north-west have
on the average a somewhat slighter and straighter beak; both

the culmen and tomia are less arched, or curved, than the
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a

Figure III

(a) From a bird of the southern great plains (S.D. to Colo.).

(b) From a bird of the central great plains (Mont, to Minn.).

(r) From a bird of the far north-east (Man. to Que.).

(d) From a bird of the far north-west (Alta. to Alaska).

(e) From a bird of the great basin (B.C. to N. Mex.).
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average of birds from the Hudson bay-James bay region. It

may also be here mentioned that the sHghter type of beak re-

flects the small character of columhianus . Reference to the

table given below will reveal the similarity and differences,

in the lineal measurements, between the dark sharp-tailed

grouse from the north-west and typical phasianellus from the

Hudson and James bay watershed.

Comparative Measurements of P. p. phasianellus and P. p. kennicottii

Averages for Wing Tail

Exposed

culmen

Depth of

culmen at

nostrij

Middle

toe and

claw

12 cf'sfrom NE 206 139.6 16 9.1 48

4 o^'sfrom NW 204.5 141.1 15.7 8.5 45.3

16 9 's from NE 197.4 131 15 8.7 46.5

10 9 's from NW 197.4 132.6 15.2 7.9 45.4

The dimensional differences observed between the two
geographic ends of the sharp-tailed grouse series from the

north are, fpr the most part, slight. The longer toe-and-claw

measurement of north-eastern birds is not entirely attributable

to the more unworn claws of the eastern birds examined.
The difference in the bill shape as expressed by the ''depth

of culmen" and the colour differences which have been
mentioned are more especially noteworthy.

If, however, it is later deemed advisable to separate the

two populations by name, P. p. kennicottii can be revived to

apply to the birds of the far north-west.

On Pedioecetes phasianellus columhianus (Ord)

Considerable difficulty has been experienced in securing

comparative material on this form from a wide range, but a

sufficient number of specimens from southern British Col-

umbia, near its type locality, has made possible a fair valua-

tion of the race. It may be said that it represents the

extreme form of the species in both size, colour, and shape
of bill in relation to the type form, P. p. phasianellus. The
Columbian sharp-tailed grouse is a more or less isolated race
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occupying the intermountain or great basin region. It is

largely characterized by its small size and the general brown-
ish grey aspect of the dorsal area in full winter plumage.

The use of the term "grey", however, does not imply paleness

although by spring and in summer the general aspect of the

plumage is notably pale. The pattern of brownish grey

markings on the dorsal area is on the average somewhat
narrower and frequently more numerous and broken than

is to be noted in specimens from other areas (see c and d,

fig. II). These markings become progressively finer and
more broken with plumage abrasion. Ventrally, the V-

shaped markings are distinct and of an umber colour similar

in tone to the ventral markings on northern birds. In this

respect, there is an average difference when comparison is

made with sharp-tailed grouse from the great plains area.

As will be seen below, there appears to be little disparity in

size between the sexes. Although the writer has not seen

specimens which suggest definite intergradation of columhianus

with birds east of the Rocky mountains or with the dark
forms to the north. Brooks (1903) suggests that the latter

takes place in the Cariboo district of northern British

Columbia.
Mr. J. A. Munro has recently communicated the following:

''There is nothing to prevent the prairie and interior [B.C.]

birds from coming together; there is a broad highway through

the Yellowhead Pass by which come and go many of the land

birds which form the summer population of the British

Columbia central interior." Similar contacts may be made
through the mountains in the north.

Average Measurements of Males and Females
OF P. p. columhianus

Average for Wing Tail

Exposed

culmen

Depth of

culmen at

nostril

11 cf'

s

196.7 121.1 14.4 9.1

5 9's 196.4 121.2 14.6 8.6
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On Pedioecetes phasianellus campestris Ridgway

The name campestris is, according to the 1931 edition

of the A.O.U. Check-list, appHcable to all the sharp-tailed

grouse inhabiting the great plains, from the more arid section

of the south in Colorado, Nebraska, and Wyoming, north

through the Dakotas and Montana to include the grove belt

in the Prairie Provinces and the edge of the eastern forest in

Manitoba, western Ontario, and northern Minnesota, Wis-

consin, and Michigan. A careful comparison of available

specimens in winter plumage has been made among birds of

this extensive and ecologically variable territory.

The writer has had available for study a specimen origin-

ally designated as a co-type by Ridgway, no. 19173, United
States National Museum, a female taken at Rosebud creek,

Montana, on September 8, 1860, by H. Trook. This speci-

men is of a predominantly yellowish colour dorsally. The
V-shaped markings on the breast and sides are pale brown
with darker edges. Its measurements are as follows: wing,

112 mm.; tail (undeveloped); culmen, 16 mm.; depth of bill

at the anterior end of nostrils, 9.5 mm. The comparable
material available shows that sharp-tailed grouse exhibiting

these characters occupy the territory from Montana east

through South Dakota (except the more southern and south-

western portions) and probably most of North Dakota to

approximately the edge of the eastern forest in south-western

Minnesota.*

Specimens to the south of this territory apparently do not

conform exactly to the characters considered more strictly

typical of campestris, as will be discussed next. Also an

extensive series of birds in winter plumage from the grove

belt of the Prairie Provinces and the western edge of the

eastern forest shows rather slight but constant differences

from the typical campestris specimens examined. These
observations will be presented in detail later.

*A11 the specimens examined from this region were skins collected many
years ago which may have a decided bearing on the distinctions observed. To
date it has been impossible to obtain fresh winter specimens from Montana,

Wyoming, northern South Dakota, and southern North Dakota.



56 A Study of the Sharp-tailed Grouse

On Pedioecetes phasianellus jamesi Lincoln

There is considerable confusion in the literature relative

to the races of sharp-tailed grouse in Colorado and other

adjacent mountain states. This confusion appears to be due
to the tendency toward a greyish colour dorsally on sharp-

tailed grouse from both the great plains and great basin sides

of the southern Rocky mountains. It is extremely doubtful

if intergradation occurs between these two populations on
opposite sides of the continental divide. Lincoln {loc. cit.)

has established that columbianus is to be found in Colorado
only on the western, or great basin, side of the mountains.

It would appear that this isolation probably holds true

throughout most of the range of this form.

Lincoln {loc. cit.) has named a Colorado variant P. p.

jamesi, distinguishing the form from columbianus by its larger

size, the curve and bulk of its bill, and other characters.

The distinctions expressed by the characters here mentioned
seem undoubtedly to exist. He further distinguishes jamesi

as being greyer dorsally and with darker and more extensive

ventral markings than campestris, the form he recognizes as

occurring in the prairie or sandhill country of the state.

The writer has had insufficient material to demonstrate the

existence or non-existence of such a form. Should there prove

to be a large, grey race with heavy arched beak and dark,

extensive ventral markings inhabiting a restricted zone in the

eastern foothills of the Rocky mountains in Colorado and
perhaps Wyoming, it should then be accepted as P. p. jamesi.

The remainder of the birds from the south-west plains, i.e.,

of Colorado, Nebraska, southern South Dakota, and perhaps

Wyoming, which are unquestionably paler than birds from

the northern plains, may then be without a name.
The writer has had for examination a specimen from

Elbert county, Colo., which is closely adjacent to the type

locality of jamesi. This specimen has been almost exactly

matched by a comparable bird from Lyman county, S.D.

Specimens examined from Nebraska are very similar. All

these birds are large with campestris-\\]^e beaks but are paler

in tone, not so yellowish as Montana campestris. Their

general appearance probably reflects the ecological nature

of their environment, the more arid south-west plains. None
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is characterized by especially dark and extensive ventral

markings. If Lincoln's race proves to be invalid, and birds

from Montana, the Dakotas, etc., are separable from those

to the south, the na.me jamesi might be applicable to all the

sharp-tailed grouse from Colorado north through Nebraska
to southern South Dakota and perhaps into Wyoming.

The measurements of the Colorado specimen, a female

(No. 28634, Univ. of la. Coll.) an apparently topotypic

representative oijamesi, from Elbert county, closely adjacent

to Castle Rock, Douglas County, Colo., taken on November 1,

1930, are as follows: wing, 213 mm.; tail, 141 mm.; culmen,

15.5 mm. ; depth of culmen at anterior end of nostril, 9.5 mm.

On What Appears to be an Unnamed Race oj Pedioecetes

phasianellus

It has been observed during this study that comparable
specimens of sharp-tailed grouse originating in the grove belt

of the Prairie Provinces and on the edge of the eastern forest

are remarkably uniform in tone and colour and do not con-

form exactly with the northern United States prairie birds

available for examination. Although they may be said to

belong to the ochraceous-brown group, they lack the paler

yellowish tendency* noted in supposed typical campestris

(from Montana, etc.) and have instead a cinnamon to brown-
ish colour predominating in the dorsal area. The large series

of specimens which exhibits this brownish peculiarity ranges

from central and south-central Alberta, central Saskatch-

ewan, south-central and southern Manitoba, western Ontario,

northern Minnesota and Wisconsin, and the upper penin-

sula of Michigan. This distribution is fairly coincident

with the so-called grove-belt or aspen forest and the southern

edge of the north-western forest in the Prairie Provinces, and
the edge or more south-westerly portions of the north-eastern

forest. There is, then, an ecological correlation with the

colour differences noted. The variant under discussion

represents an intermediate type between the ochraceous form
or forms of the prairie and the dark form or forms inhabiting

the subarctic forest.

•"See footnote under Pedioecetes phasianellus campestris, p. 55.
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Curiously enough, the population of this belt has been
found not to be uniform in the matter of size. Specimens
from Alberta are somewhat smaller than specimens from
Manitoba, Ontario, Minnesota, Michigan, etc., and possess a

slighter, straighter beak. These comparative differences are

expressed by the average measurements of the wing and depth
of bill of specimens from the western and eastern bush-veldt.

It may be repeated here that somewhat similar differences

were found between the predominantly black sharp-tailed

grouse of the north-west {kennicotiii) and those from the

Hudson bay region (phasianellus). In other w^ords, birds

from east of the mountains in w^estern and north-western

Canada reflect certain tendencies toward the smaller inter-

mountain race, columhianus

.

Average Measurements of Specimens from Western and Eastern
Sections of the Grove Belt and from the Northern Prairies

Average for Wing
Depth of

culmen at

nostril

7 cf 's from central and south-central Alta. 207 8.5

10 cf' s from Man., W. Ont., and Mich. 210.5 9.7

9 9 's from central and south-central Alta. 201.1 8.2

9 9 's from Man., W. Ont., and Mich. 207 9.2

9 9 's from Montana, N. Dak., and S. Dak. 208.3 9.3

If the variation in beak characters of the grouse population

inhabiting the grove belt and edge of the eastern forest from
Alberta to Michigan is ignored, the predominance of brownish

colour on the dorsal region of birds from this belt remains

as a constant character.

Remarks on certain local variations have been made in

connection with the discussion of P. p. phasianellus. An
additional instance of local variation within the belt of un-

named birds, may be here noted.

In northern Minnesota, where ''boreal islands" occur,

individual sharp-tailed grouse exhibit a tendency toward
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phasianellus as has been recorded by Roberts (1932) and
Du Mont {loc. cit.). Such instances have been specifically

recorded for St. Louis county. As a matter of fact, the

brownish type of sharp-tailed grouse occurs to the north of

this situation in the Rainy river district of Ontario and the

southern part of Thunder bay district and also occurs with

these pseudo-phasianellus birds in St. Louis county. It

would therefore seem that individuals of an especially dark
nature may occur sporadically in Minnesota from brownish
stock, since an actual blood mingling of brown birds and true

phasianellus cannot take place in so low a latitude.

Summary of Taxonomic Discussion

The writer is inclined to believe that the variation of the

sharp-tailed grouse of the great plains is not fully reflected

by the nomenclature as it stands in the present A.O.U. Check-

list. Therein, Ridgway's name, campestris, applies to all

the birds of the great plains from the arid south to the edge
of the northern forest. Within this area there appear to be

three slight colour variations, namely, in generalized terms,

a pale (greyish) buff, an ochraceous buff, and a darkish cin-

namon to brown. Each of these three colour or tone groups
is more or less correlated with geographic blocks or belts

of territory in which there are certain obvious environmental

differences.

A.O.U. campestris: The interpretation of the above
observations seems to be that the sharp-tailed grouse of the

great plains, from Colorado northward through the prairies

to the boreal forests, become progressively darker, from a

pale bufT, through ochraceous buff to brown. It would
seem that the type of campestris was unfortunately selected

from the centre of this extensive area. On this premise,

the two alternatives are open, either to continue to use

the name campestris to cover a very wide range of colour

and tone variants or to separate the extremes from the in-

termediate, recognizing two, three (or more) races which are

progressively blended from south to north (size and bill

differences to be ignored). The latter interpretation would
be quite in accord with racial separation as currently prac-

tised.
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A.O.U. phasianellns: Similarly the boreal population of

this species, i.e., the predominantly dark birds, can be
separated into two races, a north-western and a north-eastern.

In this case the colour and pattern differences are not great

but in conjunction with the differences noted in the size and
the shape of the beak (and the probability of segregation),

their total distinctness seems adequate for nomenclatural
designation according to present-day practice in racial separ-

ation.

A.O.U. columbianus: It is quite clear that the inter-

mountain or great basin birds show uniform and definite

racial distinction. When compared with specimens of the

typical race, P. p. phasianellus from Hudson and James bay,

both in regard to colour, size, and bill shape, they appear
specifically different (see map II) and in all probability would
be so regarded if birds of the great plains and the forested

north-west did not exist.

It has been considered sufficient to present the features

disclosed by this study of the sharp-tailed grouse without
fixing them by a nomenclatural scheme at present. Although
the material examined has not been fully representative,

particularly from the western United States, all the observa-

tions presented have been suggestively indicated by specimens
at hand. More material may demonstrate the desirability

of proposing that a new grouping of forms be recognized.

Specimens Examined

Yukon 1 Manitoba 31 North Dakota 7

Northwest Territories. . 3 Ontario 49 Minnesota 3

British Columbia 17 Quebec 9 Michigan 2

Alberta 43 Montana 1 South Dakota 5

Saskatchewan 11 (co-type) Colorado 1

Nebraska 2

A Theoretical Discussion of the Origin and Dispersal
OF the Races of Pedioecetes phasianellus

The true grouse, or members of the family Tetraonidae,

are confined to the northern hemisphere. These fowi-like

birds are characterized by their completely feathered heads,

excepting, usually, a naked area over each eye; feathers on
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the tarsi, which in some cases extend on the toes to the claw;

and by horny fringes on the toes in the absence of completely

feathered feet. None of the members of this family is

gaudily coloured.

The group is represented by the greatest variety of forms
in North America. The genus Pedioecetes, with which we are

concerned, is now a monospecific one and the species phasian-

ellus is confined to temperate and boreal parts of North
America. The genera showing the closest afhnities to

Pedioecetes are Tympanuchus (the prairie chickens) and
Centrocercus (the sage grouse) which are also limited to

temperate and boreal parts of the continent.

It may be supposed that Pedioecetes had its origin on this

continent since neither it nor its near relatives occurs in the

old world. Bones of grouse found at Fossil lake, Oregon, in

Pleistocene formation, have been determined as representing

our modern form, P. phasianellus, which indicates that no
great structural change has taken place in this grouse since

the beginning of the last ice age. Other grouse remains found

in the same formation and at the same place, have been given

specific distinction, namely P. lucasi and P. nanus {A.O.U.

Check-list, 1931), which suggests that some minor branching

of the group had taken place^ either unsuccessfully, leaving

phasianellus to perpetuate to the present, or that phasianellus

is the most recent and the successful variant which has

survived.

The feathered feet, the ''snow-shoe" pectinations of the

toes, and the general sombre coloration of this grouse, together

with a rather northern occurrence during Pleistocene times,

denote a rather ancient and complete adjustment to a cold

climate. Very probably Pedioecetes had its origin in a high

latitude or altitude. On the basis of its physical adaptations,

we may speculate as to its possible reactions and movements
after the glacial period had reached its height.

It may be assumed that these birds found it necessary to

keep below the ice front during glacial times, but that they
would promptly reclaim territory left exposed by the retreat-

ing glacier. The seasonal oscillations of the glacier, or per-

haps more properly stated, the winter conditions at the

glacier's front, v/ould probably have enforced annual move-
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ments of the birds inhabiting the more northern areas, a

movement very similar to that noticed among representatives

to-day (see preceding section of this paper). It may have
been that the territory exposed by the retreating glacier was
quite barren, but it is likely that vegetational reclamation

was rapid, effectually keeping pace with the retreating ice

sheet. This would seem especially probable in the case of

plants which reproduce rapidly. In any case, suitable

habitat vegetation for sharp-tailed grouse could not have been
delayed for long. In fact there is evidence to suggest that

grasses, etc., were present close to the front of the receding

Keewatin glacier. Coleman (1922) states that bison, a graz-

ing animal, lived close to the ice front, and foraging lands for

bison would probably include summer habitat for sharp-tailed

grouse.

Apparently, the sharp-tailed grouse did not occupy the

more eastern portions of North America in low^ latitudes since

no fossil remains have been found there, and there are no
historical records of their occurrence in areas from which
they may since have been extirpated. (Edwards's statement

attributed to a Dr. Michel of "Virginia" was a case of mis-

identity. See the reproduction of Edwards's description

(plate II).) It would seem then that this grouse was prim-

arily a plains-inhabiting species which avoided the main
forested portion of the east. Consequently, as a hypothesis,

a pale or prairie type of grouse was the progenitor of existing

races, if indeed one of them does not represent the parental

type.

To return to the discussion of dispersal, it would appear

that the great glacial lakes acted as a barrier to the northward
and north-eastward extension of range of this species for a

considerable time. Coleman {loc. cit.) states that lake Agassiz

occupied parts of Saskatchewan,^ Manitoba, and Ontario in

Canada and parts of Minnesota and North Dakota in the

United States. When it was at its greatest dimensions it

covered approximately 110,000 square miles, between the

watershed to the south and the retreating Keewatin and
Labrador ice sheets. The front of the Keewatin sheet formed

its northern shore, while the Labrador sheet bordered it on
the east.
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According to Coleman the time of beginning and the

duration of lake Agassiz are not certain, the estimates varying

from 8,000 to 35,000 years ago for its beginning and 1,000 to

1,500 years for its duration. This, however, seems un-

important in so far as the range expansion of the sharp-tailed

grouse is concerned, since this could take place very rapidly

when conditions were suitable after the glacier's retreat. The
only point which would appear questionable concerns the

advent of the species in the Hudson bay and Ungava region

in relation to the forest's progression northward in the east.

This prairie species may have established itself in the far

north and in the Hudson bay and Ungava region in relation

to the forest's progression northward in the east. This prairie

species may have established itself in the far north and in the

extreme section of the north-east somewhat prior to the

encroachment of the forest, or it may have come to occupy
suitable situations after the forest was established as a partial

or general cover.

It has been shown by faunal survey work in northern

Ontario (Snyder, 1928b) that there is a tendency for western

animals to extend their ranges eastward in the north. The
present distribution of the sharp-tailed grouse is an illustra-

tion of this. There is unquestionably a levelling out of

environmental differences toward the poles, so that the

presence of pseudo-prairie habitats in the north-eastern

forested area has been suitable to the requirements of sharp-

tailed grouse. Assuming that a prairie type of bird w^as

potentially capable of existing in forested regions because of

certain environmental similarities to its original range, the

individuals that have come to occupy the forested area have
been subjected to some differences in environment. Their

habitat in the forest is within and about openings such as

muskeg, sparsely forested tracts, burns, and clearings. These
are more in the nature of island habitats which produce to

some extent isolation, but their position within the forested

belt enforces a subjection of inhabitants to general forest

conditions of humidity, temperature, and even light. It may
be assumed that the successive populations have responded

to the generally recognized law that forms in forested regions

are as a rule darker than their representatives in prairie
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regions. Consequently the birds of the northern forests from
Alaska to Ungava may have developed from paler prairie

progenitors.

In this discussion, the writer has not as yet considered the

possibility of a belt of habitable territory extending north and
south in the eastern foothills of the Rocky mountains and
west of the Keewatin ice sheet. The existence of such was
possible but the area has not been studied in detail from a

modern geological point of view. However, to link this

possibility with the foregoing discussion, it may be stated

that sharp-tailed grouse may have penetrated or maintained

a foothold in areas far to the north during glacial times.

There is apparently no reason to suppose that birds such as

grouse could not have existed in unglaciated areas in the

north so far as climatic conditions are concerned.

To postulate this still makes it necessary to account for a

wide dispersal subsequent to the retreat of the ice, since

Pedioecetes now occupies vast areas formerly covered by the

continental glacier. This could have been entirely an east-

ward movement from possibly two centres, the Oregon region

where preglacial remains have been found, and from areas

in the extreme north-west or from a continuous front between
the two points. The representatives in the north may have
been of a dark type, indeed the parental type, which moved
eastward to occupy the Hudson bay and Ungava region and
southward over the prairie. The pale prairie forms would,

therefore, be more properly considered the more recent evolu-

tionary variants. However, the present study indicates that

the eastern population of the dark, northern, sharp-tailed

grouse has closer affinities to the birds of the great plains than

to those of the great basin.

Although neither view in this discussion can be accepted

without reservations, it would seem that the second hypo-

thesis rests on more improbable assumptions. Also, obser-

vations of the present-day races seem to show that the pres-

sure toward new territory is most noticeable on the eastern

and north-eastern border of one of the great plains popula-

tion (see elsewhere in this paper). This might be interpre-

ted as a relic of an ancient dispersal urge.
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