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K , ABSTRACT

"A study of blue grouse (Dendragapus obscurus) was conducted in the
Bridger mountaing of southwest Montana. Field work, on a full or part
time basis, was carried on from April 1, 1957 to October 6, 1958. A
total of 256 grouse, captured on the summer range, provided a mucleus of
data on seasonal movements, development of young, population character-
istics, and other life history information. Grouse. observations were
made throughout the course of the study and hunting season information
was obtained by contacting hunters. o '
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INTRODUCTION
Various aspects of the life history and ecology of blue grouse,

Dendragapus obscurus (AOU-1957)} have been reported. These include, in

Washington, food habit studies by Beer (1943}, breeding age analysis by
Buss and Schotelius (195L), brood habits and growth by Wing, Beer, and
Tidyman (194k4)s and 1ife history studies. by Bendell (195L) in British
Columbia, Caswell (195L) in Idaho, and others. The seasonal, altitudinal
migration has been described by a number of workers, including Marshall

t

(1946) in Idaho, Wing (1947) in Washington, and Bendell (1955) in British

. Columbia. During winter; blue grouse are reported to be present at the

higher elevations of their mountainlhabitato In spring, a movement to
lower elevations takes place. Broods are raised in the foothill areas
gnd‘move to higher elevations in late summer. The present study was on
marked blue grouse from the Bridger mountains in. Gallatin county, Montana.
Information was secured on the chronology and extent of seasonal, alti-
tydipal_migrations; brood movementsg development of youngs population
chafacteristics and genéralilife history. During the summer months of -
1957 and 1958, 255 blue grouse were captured, and of these 236 marked.
Periodic observations of marked and unmarked grouse were made during

/

other months of the year from April 1k, 1957 to Oct. 5, 1958.

The writer wishes to express his appreciation to the following: Dr.

‘Den C. Quimby, for technical supervision and aid in preparabtien of the

manuscript; Joe Townsend and Ralph Rouse and other employees of the

Montana Fish and Game Department, for project plénning and field as~"
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sistance; Donald Belding, student assistant, for aid in the fieid; land-
owhe;s,on the study area, particularly Mr. and Mrs. Ralph Armstrong and
¥re_and Mrs. Claude Maher, for their hospitality and close cooperations
my wife, Peggy, for encourégement. During the investigation the'writer
Wag‘employed by the Montana Fish and Gaﬁé Department, under Federal Aid

Project W?B-R2, R3, and Rl.

DESCRIPTION OF THE AREA _

The study”afea (Fig. 1), consisting of approximately 10 square miles
on the western slope of thé Bridger Mountains, in southwestern Montana,'
is located 20 miles north of ﬁozeman. The main part of the Bridger'range
extends in a somewﬁat north-south direction, with numerous ridges and
canyons exiending in an east-west airection, The slopes are generally
steep (Fig. 2). Elevations on the study éréa range from 55200 to 8,8L0
feet.

Three of four vegetative fypes desoribed by Wilkins (1957} were in-
cluded on the study area. '

" The montane forest (Figs. 1, 2, 3), consisting mainly of Douglas fir

(Psuedotsuga menziesii) extends from approximately 6,000 to 8,600 feet.

Timber pine (Pinus flexilis) and white bark pine (Pinus albicaulis) are

prevalent on the tops of the higher ridges with some alpine’fir'(égigg
lasiocarpa) on the north slopes. Most of this vegétative type is in-
cluded in the Gallatin National Forest.

The bunchgrass préirie (Figs. 1, 2) extends outward from the base of

the mountain. Bluebunch wheatgrass (Agrypyron spicatum) and Tdaho fescue
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Fig. 2. Blue grouse summer range; foreground, bunchgrass prairie;
middle, sagebrush-bitterbrush; rear, lower montane forest.
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(Festuca idahoensis) are imporbant grasses of this type. Balsamroot

(Balsamorhiza sagittata) is an abundant forb, Big sagebrush (Artemesia

pridentata) is scattered throughout. The portion of this type not
grazed by livestock is. devoted mainly'fo the growing of small grains and
hay. Deciduous thickets are common along stream courses and at the

mouths of draws near the base of the steep mountain slopes. The common

shrubs and trees are black hawthorn (Cratasgus douglasii), common choke-

cherry (Prunus virginiana), Rocky Mountain maple (Acer glabrum), black

poplar (Populus trichocarpa) and rose (Rosa acicularis).

A third vegetative type sagebrush-bitterfrush (Figs. 1, 2), occurs
on the steep lower slopes of the mountains, extending from approximately
5,600 to 6,400 feet., This type is generaliy situated intermediate to tﬂe
mpptane forest and bunchgrass prairie types. Common plants are big

sagebrush, bitterbrush (Purshia tridentata), Rocky Mountain juniper

(Juniperus scopulorum), cheatgrass (Bromus tectorum}], bluebunch wheat-

grass and balsamroot.

METHCDS
__ In 2pril, Mey and June of 1§57 and 1958, portiens of L1 days were
spent cruising the study area on foot to locate breeding grouse. Hoot-
ing males could be heard at a maximum of about'75‘yards, this distance
being comparable to that estimated by others, including Caswell (195h)
and Brooks (1926). In the spring of 1957, two mirror type traps similar
to those described by Tanner and Bowers (1948) were used to capture

territorial males. . Christmas tree ornaments filled with automobile
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1gcquer were hurled gt groﬁse that allowed approach to within thirty
feet, Tour were sﬁcceséfully marked. Bendell (195l) successfully used
this method for marking blue grouse in British Columbia. In May and
June of i957'and 1958, portions of ‘57 days were spent in thé field
making grouse observations.and looking fdr nests. A Labrador dog was
used as an aid for the latter task during 1958. | |

From July to early Auguét, broods were frequently found in the
bunchgrass prairié and sagebrush-bitterbrush areas. During 1957 and
}?SB?_po;tiohé of Ll days were spent cruising these areas with a jeep:to
;Qcate.broods. Early morning and late afternoon hours produced the best
results. Broods often allowed a vehicle o approach them closely. Two
nen, equippéd with hand nets (BQ to 36 inch diameter hoops and 9 to 10
foot handles) would aﬁproach the brood from opposing directions. Grouse
were netted on the ground or as they flushed., Sewveral hens were cabtured
as'they'flew at an observer in defense of their young. In late July and
August,broods increased their usage of deciduous thickets. Grouse could
then be captured with hand neté'by'two observers walking on opposité
siaes of the characteristically linear strips of brush.. A cannon~-fired
net, mounted on the f;ont of a jeep was tried. This was not very ef;
feetive on the fough, brushy terrain. Several chicken Wire traps using
the'princiblé of the modified shorebird trap (Liscinsky and Bailey, 1955 )

were used in brushy areas. These traps were generally baited‘with

 chokecherry and hawthorne fruit. There was a total of 92 trap days in

1957, and 90 in 1958.

In 1957, 105lgrouse were captured as follows: 10 adult females and 89
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Juveniles by hand nets; 5 juveniles by baited wire trapsé one adult (pre- :
éuﬁabiy a male) by g mirror trap. - These inéluded a female aﬁd L of her
6 young, 6 of 7 young of another femalé, and 2 %o 3 members of 10 other
broods, plus'individuais that could not be assigned to a definite brood.
_ In 1958, 151 grouse were captured as follows: 19 adult females, 3
adult males, and:122 juveniles'by hand nets, h juveniies and 2 gdult
females by'baited wire traps? and 1 juvénile b&*a 6annon net‘trap. In-
cluded were é female and 5 of her 7 young, and 2 to )| members of 2l other
- broods, and unassigned individuals. o
_ Grouse of 250 grams or less were wéighed ﬁo_the nearest 5 graﬁs aﬁd'
those over 250 grams to the nearest 25 grams., :Primary'featﬁer develop;
pent»and'other plumage characteristies were noted. "ILELY" wing bands
from the National Band.and Tag Company, Newport, Kentucky, were put in
each patagium of the smaller chiecksg élumiﬁum leg bands were used on
grouse of about five weeks of age and older. 'Gombinaéibns-of plaiq and
anodized alumimm bands, colored plastic spiral leg bénds,,and feathers
painted with airplane dope.wefe used to permit individual identificaﬁion
iﬁ:the field. Identification of marked birds was aided by 8 x-30 bin-
oculars. Back tags éimilar to those described by Blank énd Ash (1956)
and modified by Eng (1957), provided iﬁdividuél-idehtification fpr
grouse mature enough to wear them. Emphésis was placed Qh recatehing
banded birds in order to obtain data on_development. -
In 1957, nine recaptures involvingleiéht juveniles were made with

‘hand nets.. Sixty-one observations (excluding recapturés) were made of
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33 marked individuals, with a range of 1-7 observations per bird,

_In'1958, L7 recaptures involving 27 juveniles were made with‘hagd
nets, ”One female juvenile was captured eight times. Sixty-ﬁine obser-
vations (excluding recaptures) were made on 32 marked individuals.

From September 15 through 29, 1957 and from September 21 thfough
October 5, 1958, hunters were contacted at checking stations and in the
field. Grouse weights, sex, bursa depths, kill site elevations and band
return locations were recorded, and the primary feathers and tails
collected. Hunters were asked the number of hours they hunted in the
lowland brush and mountain timber, and the numberréfféféﬁgg;g;gggaﬁaéufiﬁh
shot.in each of the two habitats.

Observations were made in wintering areas by snowshoeing and»walkingj
the high ridges. In 1957, trips were made on November 7 and 21, December
28 and 31. In‘l958, they were on Jamuary 2, Februsry 15, and March L, ;

18, 21, 2L, 27, 28 and 31. Twenty trips were made to wintering areas be-

tween July 16 and September 29, 1957 and August 16 and October L, 1958.

RESULTS
Bfeeding
Observations on April 1l and 21, 1957 did not reveél any displaying
males. On April 28, hooting was heard at several locations ané a dis-
playing male was located at 6,700 feet on a southwest slope covered by
scattered Douglas fir and bunch grass. A male was displaying within an
area of approximately 30 by 75 yards dufing late afternoon and/pr early

morning observations on May 7, 9, 10, 1lj, 18 and 19. None were seen at

1
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that location on May 11, 12, and 15. A second displaying male was seen
W@thip 100 yards of the former one .on April 28 and May 7. On May ih, a
female was present for 15 mimutes on the "territoryﬁ of the first male

mentioned. The male kept up a continual display similar to that de-

scribed by Brooks (1926), and by circling her, kept her within an area of

about 30 by 50 yards. The display note, a loud single "Qoop", was given
six piﬁes, Two mirror traps were placed on this territory on May 9 for
28 trap days. On May 22, the remains of a dead. maie was found in one
trap. Visits on May 25, 27, 29, 30 and June li, revealed no breeding
males in the area.

Less hooting was heard on the study area after the second week of
May. éhe‘last displaying male was seen on August 2, 1957, Hooting was
detected at various elevétions from 5,400 to 6,600 feet. Several dis-
Playing males were seen in the bunchgrass prairie type one-half to one
- mile from the montame forest.

From March- 31 to June 25, 1958, 18 visits were made to a timbered .
draw, of approximately 17 acres, at an elevation of 5,600 to 6,500 feet.,
Tracks of four grouse were seen in the snow at this location on Mareh 31.
Four displaying males were observed there on April 19, whieh probably
represents some of the earlier displaying, because trips to other areas
on April 5, 8, and 12 had revealed no displaying birds.

Three breeding males and one female were marked with “paint bombs"
in the 17 acre area deseribed above. The female was marked on May 3,
near where a male had been seen displaying. This female was not- identi-

fied again. A male was marked on May 10, and observed displaying within

!
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25 yards of where he was marked on May 11, 17, and 25, A second male was
marked on May lO, and was seen displaying May 11 and 2L at points up to
150 yards apart. A non-displaying, un-marked male was seen on this
"territory" May 17. A third male was marked May 11. On Juné 25, he was |
seen 4O yards from the marking location but.was not displaying. The
territories of four other males were evident, thus making a minimum of
seven males that we;é present in this 17 acre area. Bendell's (1955) ob-
§§rva£ions of five males during April and May showed that each male's
positions never fell outside a territory of from one to two acres.

Less hooting séeméd apparent after the second week of May. Oc-
qasional displaying males were seen in the bunchgrass prairie type. The

last displaying male was observed July 30, 1958 at 5,900 feet,

Nests

In the summer of 1958, three nests, with remains of hatched eggs,
were found in the bunchgrass prairie type at distances of 200 yards to
évep one mile from the montane forest. The first was located between
large rocks adjacent to a clump of ohokgcherry brush. The second was
found under sparse cover of bunch gfass and rose, 20 yards from a choke-
cherry clump and the third was hidden under a clump of juniper. Numerous
"clocker" type droppings in the vicinity led to its aiscéveryi "Glockersh
are mentioned as being indicative of nesting blue grouse, sage grouse, and
wild turkey hens by Bendell (195h), Patterson (1952) and Rose (1956),
respectively. "Clockers" were found on ﬁhe study area at 7,L00 feet. In

June of 1958, two recently hatched broods were found in the montane forest

~
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at 6,200 feet. Heebner (1956) in reviewing variocus studies, stated that

nests have been found from tinmberline down through the open sage pldins.

Hatech
~ According to Caswell (195k}, the progression of wing feather develop-

ment of juvenile blue grouse is similar to- that deseribed by Bumﬁ et al

(l?h?) for ruffed grouse (Bonasa umbellus). @ne chick banded in the

present study, at less than one week of age, and two chicks,‘banded at the
initial flying age (Bendell; 1955) of%ﬂ%o Wweeks, were recaﬁtured six to
seven weeks after banding. These birds were aged by Bump‘s primary wing
feather method for ruffed grouses Ages by this method were one week more
for each bird than the éges'iﬁdicated by the banding records. ‘Thirty-two
‘additional juveniles of various ages were captured two to six times egch '
and aged by the Bump method. Hatching dates were calculated from each
date on which a bird was recaptured. Recaptures of eight of the thirty-
two birds eccurred before nine weeks of age. Tn seven of theseé. eight, the
different hatching dates assigned to each bird did not vary over one week.
Greater variance was apparent with older juveniles. Bump's method was
used through the eighth week of age to approximate hatching dates. In-
1957 and 1958, hatching dates ranged between May 25 aﬁd July 1L (Fig. L).
Tn 1957, 39 of 49 broods (80 per cent) hatched betwsen June 9 and July 6.
Tn 1958, 66 of 71 broods (93 per cent) hatched between June 8 and 29th.

The peak hatch occurred the third week of June in both years.

I

Growth Rates

Twenty juveniles (11 males and 9 females) provided information on
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growth rates. These were weighed from two to seven times each (Table I).
A1l were initially captured at eight weeks of age or less and dged by the
method previously discussed. Juvenile males of 10-11 weeks weighed more
than 1,000 grams, while those of 9 weeks weighed less than 1,000 grams.
Juvenile females ranged between 650 and 875 grams at 10 and 11 weeks of
age. Three chicks, only a few days old, each Weighéd 25 grams or less.,
Average growth ;ates of approximately 90 grams a week occurred fbr‘males
during the first 11 weeks. Fbmale growth rates were between approximately
60 and 80 grams a week for the same period. For the initial 15 weeks of
growth, -Bendell (1955) in British Columbia, calculated raﬁes of approxi-
mgtely'éo and 50 grams per week for males and feméles, rgspectively;and
stated they were similar to values found by Wing et al (194h). In those
studies variations in hatching dates were ignored éna crop content weights
were excluded. | |

The average weights éf 3l juveniles from the 1957 hunting seaéon, at
ages of about 10-15 weeks weret 983.(775—1,175) grams for 17 males and
797 (600 to 975) grams for 17 females. Average weights for juveniles from
the 1958 hunting season, at ages of about 11 to 16 weeks, were 1,008 (850
to'l,l?5) grams for 50 males and 821 (625 to 1{000) grams for 61 females.
Two yearling males captured in June and July of 1958 weighed 1,125 and
1,225 grams, respectivelyo Weights of five yearling females in July and
August ranged between 775 and 925 graﬁs. During the” £irst 11 weeks of
growth, over 80 per cent of the first year's weight is attaiﬁed._ Bendell‘

(1955); in British Columbia, recorded average weights of males and females
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Table I. Weights in grams of blue grouse juveniles at various weekly
intervals.
Bird Weeks of Age
Hopo . g UR g G Y B LD e e g s ek
Males
a - -1 - - - - - - 1075 ~ ~ - -
2 - = = = = hoo - - - - 1050 - - -
3 - - = = 325L25 - - 800 - - - - -
L - e wle 38 . e 788 - - - - - -
5 - 90 - - - - - - = - - - 1150 -
6 - 100 - - - 500 - - 925 - - 1050 - -
7 - - - -3 - - - 7% - - - - -
8 - - 150 - - - 65 - - - - 1075 =~ -
9 - = = =« =150 - - - - - 1075 - -
10 - - = = - =« = 575 - - - - 1025 -
11 - M e e e . = = T - - - - -
Females

12 - - 10 - - - - - 750 - - - - -
13 - = 140 190 - LOO 500 650 775 875 - " -

1k - = - - 30037 - - - 7% - - -

15 - = =210 - - - - 628 - - - -

16 - = - = 275 = - - 700 - - - -

17 - = = = 300 375 - 600 675 - - - a

18 - = = = = = =l - 650 - - -

19 - - = = = = = 15 - - - - - 850
20 - - - = = 31 - - - - 800 - - -

** Not weighed
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without crops (at approximately 15 weeks of age) as 885 (¥50) grams and
725 (¥35) grams respectively, and average yearling weights in May, June

and July as 1,110(%40} for males and 790(%10) grams for females.

Cover Used By Broods

One hundred and fifty-four and 217 bfbﬁd observéfionsh%ere médg dur-
ing the summers of 1957 and 1958, respectively, mainly bet%eén 5;200 and‘
é,QOO feet. Brood location by cover types is shown in Table IT but these
figures probably do not refleect exact preference because field time wés,-
not proportionately. divided between the different cover tyﬁeso Emphasis:
was placed oﬁ capturing grouée and more time was spent in areas where i*
grouse were most abundant. Chronological trends of cover ﬁsége by broodg-
were apparent. In early summer, broods were often observed in-grasséfofbl
areags where balsamroot was a dominant'aspeeto This aséociation of broods
with balsamroot was also reported by'Heebner (1956) in Idaho%raﬁd
'§ghottelius (1951) and Wing et al (19hk) in Washington. Usage of grass--
forb areas was less in August than ﬁuly in both 1957 and 1958. By the
fourth week of July of both years desiccation of plants of the bunchgrass
prairie, particularly forbs, was appérent. Inereased usage of deciduocus

thickets during late July and August was apparent both years.

Return to Former Summer Range
Bendell (195}) reported that breeding males return to the same
iocality of the summer range each year, and discussed the possibility of

young returning to the region of their birth. In the present study, a
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Table ITI. Location by cover type of 351 brood observations.

Vegetation
Types July 1-15 July 16-31 Aug. 1-15 Aug. 16-31
Montane
forest
1957 0 3 3 0
1958 1 3 8 8
Sage-bitter-
brush
1957 i 6 9 3
1958 3 5 1 0
Deciduous
thickets
1957 0 19 31 29
1958 13 Lo L1 L2
Grass-forbs
1957 10 27 5 2
1958 13 8 L 0

banded male was recaptured on July 21, 1958 at a point slightly more than
one-fourth mile from where he was banded as a chick on July 2L, 1957.
Female 5752 and two of her brood were captured on July 23, 1958 at the
exact clump of brush where she had last been observed as a banded chick

on August 22, 1957 (Fig. 5).

Summer Brood Movements
Numerous observations of marked individuals of various broods were
recorded during the two summers. Observations of members of eight broods

were sufficient to indicate the extent of summer movements.
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Fig. 5. Movements of female 5752 and brood on the summer brood range during 1957 and 1958.
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 Female 5702 was marked with a "paint bomb" on July 5, 1957 and she
and twq of her young were banded on July 11, 1957. Another juvenile with
. the brood was banded July 22, 1957. During a 30-day period the brood was
identified.six times within an arvea one-fourfh mile long.

Six of seven young of Brood A were banded during 1957. The first
was banded on July 23, the others du;ing seven other encounters with this
brood in the following 31 days. ¥From July 23 to August 22, the re-
locations of this group were contained within a 660 yard 1ineaf.strip of
deciduous thicket. On August 23,an observation 660 yards away from the
August 22 location was made. The brood was not identified again and this
Imovement possibly initia£ed a dispersal from the summer brood range. .

Juvenile 5748 was banded on August 7, 1957 while accompanying a hen
and four other juveniles. One of these juveniles was No. 5718 which had
been banded in the same vicinity on July 25, 1957, No. 5748 was identi-
fied with a brood seven more times in the next thirty dgys. The re-
locations indicated movement within a 770 yard strip of deciduous thicket.

Juvenile female 170 was banded July 17, 1958 and was captured eight
times within the next forty-seven days. A hen with juvenile 170 was cap-
tured on August 11; 1958 and seen with juvenile 170 on August 12. Number
170 was seen with an unmarked hen and several juweniles, including No.
125, from another brood on August 22, 29, and September 2, 1958. The re-
locations of juvenile 170 indicated movements along the base of the
mountain at points within 660 yards of each other.

Female 5717 and one of her approximately five young were banded
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July 25, 1957. -The brood was identified five times in the next 28 days.
?hg relocations indicated movement within a 1320 yard long area at the
base of the mountain.

Female 5752 and two of her six young were captured July 23, 1958 and
this brood was identified five times during the next 38 days. Four of
the relocations in 1958 indicated movements within a one-half mile area
a}ongllinear strips of deciduous thicket. The fifth relocation (August
‘29,-1958j was interireted as a dispersal movement; the brood having meved
1150 yardé, in a maximum of 17 hours,hfrom tﬁe previously'frequehﬁed'
brood range. Movements of this brood are shown in Figufe 5o

Female 5553 and five of her seven young were banded oﬁ July 23 and
25, 1958, and identified on 11 other occasions during the next 38 days.
This brood's mpveﬁents were also aiong linear strips of brush, within an
area slightly more than one-half mile long.

Female 5549 and two of her five or six young were banded on August
11 and 1, 1958. The brood was identified five times'in the next 19 days.
Four of these identifications oceurred within points one-haglf mile apart
at the base of the mountain. The fifth identification was 1260 yards
away from the base of the mountain and was interpreted as a dispersal
movement. The hen was later shot (Table TIT, ref. 16).

Indications were that the broods of females 5553 and 5752 had ﬁéafly
identical summer brood ranges. These broods were seen interﬁingled on
several occasions. The broods of females 5717 and SShQ_aﬁd the brood(s)

juvenile 170 was associated with, all appeared to frequent the same
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Table ITI. Summary of hunter band recoveries showing movements.
Date Date Elevation

Ref. last of Distance increase
No. Observation Recovery (miles) (feet)
i 8- 9-57 9-15-57 o7 Loo

2 8-26-57 9-17-57 o5 0

3 8- 2-57 9-20-57 o5 0

L 7-29-57 9-20-57 3.1 2800

5 7-18-57 9-22-57 ol 0

6 7-18-57 9-29-57 3.0 2600

7 8-27-58 9- 9-58¢ 1.1 1300

8 9- 1-58 9-11-583¢ 3 0

9 8-29-58 9-21-58 1.8 600
10 8-21-58 9-21-58 3elt 1000
11 8-15-58 9-21-58 1.9 14,00
12 8- 1,58 9-21-58 2.8 1600
13 8-18-58 - 9-21-58 246 Loo
1l 8- 7-58 9-21-58 2.0 1600
15 8- 8-58 9-21-58 1.0 1600
16 8-29-58 9-21-58 1.1 1600
il - 8-21-58 9-21-58 o7 0
18 8-21-58 9-21-58 oX 0
19 8-15-58 9-21-58 0 0
20 8-21-58 9-22-58 b 0
21 8-15-58 9-22-58 o5 0
22 8-13-58 9-22-58 i 0
23 8-18-58 9-25-58 2.1 0
2l 8-21-58 9-28-58 o6 0
25 8-29-58 10- 3-58 1.3 1400

*Predator kill
**Dog kill
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Fig. 6. Fall dispersal and altitudinal migration of banded blue grouse.
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series of deciduous thickets. Other observations of miscellaneous marked
and unmarked grouse indieated usage of these same areas by other brooeds.
Banding data suggests that movements on the summer, brood range are
generally restricted to about one-half mile or less. Bendell (195k)

made similar conclusionsg from banded blue grouse hens with broods.

Fall Disfersal
i There was indication that adult males and brood-less females moved , -
grdm summer ranges prier to fall dispersal of broods. The latest ob-
servation of an adult ﬁale on the summer range was August 2, 1957. Year-
ling male 5526 was bandéd on the bunchgrass prairie June 28, 1958, ob-
served nearby July 1, and last seen July 22, 1958 within 25 yards of where
banded. Yearling male‘57;3 was banded July 21, 1958 on the bunehgrass
prairie, observed within 200 yards from the banding site on July 23 and

2li, and last seen July 29, 1958 at the banding site. Numerous observers

have stated that adult males initiate upward movement. An appareﬁtLy

'brqod-less hen was banded on the summer range July 21, 1958 and observed

within 200 yards of the banding site on Juiy 2Ly and 28, 1958. \

Breask-up of broods appeared to be concurrent with fall dispersai° An
iﬁcreaéing number of singles and small groups of juveniles was observed
during late August and September of both years. Of three banded brood
mates last seen together August 21, one was shot September 21, 1958 over

three miles from and 1,000 feet higher than the other two, which were shot

100 yards apart on September 22 and 28, 1958, respectively. Their move-

ments are shown in Figufe 6 and Table IIT; reference numbers 10, 20 and
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2, Wing et al (19Lh) in Washington, and Bendell (1955) in British
Qolumbia, stated that the earliest break-up in brood organization oc-
curred in late July. During both yeérs the number of brood observations
on the summer brood range decreased the second week of August, and dé~
creased sharply the fourth week of that menth (Table IV). During late
August and September, observations of marked grouse indicated increased
abandonment of summer brood rénges (see previous sgction) and an_increase
in lateral fiovement, Dates on which 11 marked broods were last.éeen on
summer brood ranges were August 9, 21, 22, and September 5, 1957, and
August L, 22, _écz, 26, 29, 29, and September 2 of 1958. Only 8 of 23
pgnded birds shot during both years were on areas previousl& frequented
as summer brood range. The latest date fhese were shot was September 22,
for both 1957 and 1958. The extent of dispersal was suggested by hunter
- band returns (Fig. 6 and Table ITI)s lateral novements up to 2.1 miles
and al?;tudinal movements up to 3.l miles were recorded.

A somewhat different distribution of grouse during the two hunting
seasons was indicated. During 1957, the altitudinal migration seemed to
have progressed further. Although broods'appeared to have left summer
brood ranges at about the same time each year, more grousé appeared to be
present at intermediate elevations during 1958. This is also probably
reflected in the improved hunter sucecess of 1958. Beer (1943) in Wash-
ington, and Marshall (19h6)’in Tdaho, concluded that the upward movement
in fall was a response to the ripening of fruit at highér altitudes;

Fowle (19L)i) in British Columbia, suggested that the coincidence of the




Table IV. Average number of brood observations per day by weekly
periods, beginning with the fourth week of June.

1957 1958
No. Av. No. No. Av. No.
days brood ob- days brood ob-
obser- servations obser- servations
Month Week ving per day ving per day
June L 245 .0 2.0 1.0
June-July 2.0 1.5 3.0 ; Py
July 2 3.5 2.0 h.o )-105
July 3 4.0 3.5 L5 L7
JUIY )-1 h-5 )-107 )4.5 6.0
July-August 5 540 6. L5 56
August 1 5.0 646 lie5 8.7
August 2 2.0 55 L5 6.9
August 3 Lie5 Le7 ,-105 Te3
Augus‘b J.l ’4.5 2.0 3.0 3.3
August-Sep-
tember - 245 2.0 1.5 2.0

September 2 1.5 1.0 2.0 1.0
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a@titudinal movement and berry ripening may well have been anidehtal;
Wing (1947) in Washington, attributed the movement as a response to a
geotropism; Bendell (1955) in British Columbia, suggested desiccation 6f
lower.vegetatidn as a factor affecting upward migraﬁion; Heebner (1956}
in TIdaho, stated that there appeared to‘be more available food on the
summer range ab. the time of the upwérd movement than there was at the
higher elevations. Tn this study, the upward movement 6f'broéds and
the unavailability of berriés at low elevations appeared somewhat Jdihked
ip'l957, but in 1958 heavy crops of chokecherries were evident on parts

of the sbandomed summer brood range. The abundance of such food as low

red huckleberry (Vaccinium scoparium) at higher elevations may have had

some effect on the ‘distribution of gfouse'after altitudinal migration had -

begun.

Population:

During.l957 and 1958, 255 grouse were captured on approximately
three square miles of summer range. One square mile of this was subjected
to more intensified field work. From July 11 through August 15, 19?7, the
hens of 6 broods plus 69 juveniles were captured on this one square mile.
From July 1 through August 15, 1958, the hems of 1l broods plus 103
Juveniles were banded there. TField observations indicated that in 1957
and 1958 approximate minimums of 27 and 3L broods, respectively, had all
o; part of their summer brood'ranges.on that one square mile. TFew re-
liable brood siéé counts were obtained; the broods observed had from one

to eight young. Schottelius (1951), in Washington, made 82 complete
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counts and reported an average brood size of 3.77.

Of 10k grouse captured in 1957, 11 died during capture and 6 were
disco%ered later as p;édator losses. Ali instances of predation detected
(including 3 unbanded birds) occurred at a time when broods were con-~
centrated in deciduous thickets and fall dispersal had'begun. Predation
~ evidence Wasvfound on August 8, 13, 16, 19, 20, 21 and September k. Of
the remaining 87 banded birds (9 adult fepaéies and 78 juveniles), & (7
per cent) were reported shot.' A1l were juveniles. During 1958, two
yearlings (banded in 1957) were recapturéd, two grouse with 1957 bands
were observed but not identified, and the 1957 bands of two grouse were
found on the study area. The numﬁer of 1957-markéd grouée observed in
1958 possibly was influenced by the habits of yearlings, especially males.
Buss et al (195L) and Bendell (1955) reported that many yearlings probably
do not return to the summef range fhe firsf year. No 1957 bands wefe-re-
turned during the 1958 hunting season.

Of 151 grouse captured in 1958,-10 died during capture and 2 were
pfe@gtpr losses. These two losses as well as those of three unmarked
birds apparently occurred at the time of fall dispersal.’ Predaﬁiéﬁ
evidence was found on August 5, 12, 1l, and September L. Of the ?emaining
139 banded birds (17 adult females, 3 adult males, 119 juveniles), 17
(12 per cent) were reported shot. Iﬁcluded were 15 juveniles and 2
adult females. |

Evidénce from banding data suggested concentpation;of‘b&éodéwbnﬂé;
relatively small sﬁmmer'range, subsequent dispersal to a large winter

range, and a substantial turnover rate the first year of life. Bendell's
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(}?55):populétion study indicated heavy loss of blue grouse young (67 per
ggnﬁ mortality.of chicks by August) and a relatively uﬁiform death. rate
of adults (31 per cent yearly death rate of males). Numerous other
sﬁgdies, including those of Teopold (1943) on pheasants‘énd-Erringion
(1945) on bobwhite quail, have indicated a high turnover rate on other
gallinaceous birds. Thé ber cent of banded blue grouse shot (7 per cent
in 1957 and 12 per cent in 1958) indicated the minor influence of hunting.

Indications are that hunting success could be substantially affected

by the chronology of the hunting season. It was apparent that éltituﬁinal
migration was Weli under way during both the 1957 and 1958 hunting
seasons. Further progression of the altitudinal migrétion in 1957 was
interpreted as a factor influencing hunter suécess.' In 1957, an average

of 5.9 man hours per bird bagged-were‘expended compared to 3.5 for 1958,

- This difference was interpreted as being more of a direct result of

altitudinal migration than differences in grouse abundance between the
two years. In 1957, of 38 grouse (for which the kili site elevation was
available) 25 (66 per cent) were shot above 7,L00 feet. In 1958, of 120
grouse, only 17 (1l per cent} were shot above 7,L00 feet. This variation
of grouse distribution between the two hunting seasonslis also indicated
by band returns (Table III):ﬂ Tnformation obtained from hunters indicated
an increased wvulnerability of grouse at lower elevations. In 1957, 63

of 289 (22 per cent) grouse reported flushed in mountain timber areas

were bagged and 23 of 39 (59 per cent) Flushed in lowland brush were

bagged. In 1958, 108 of LOL (27 per cemt) grouse reported flushed in-
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mountain timber were bagged and 51 of 122 (42 per cent) flushed iﬁ Low-
land brush were shot. Hartkorn (1957) reported that probably less than
10 per cent of blue grouse mountain habitat is ever coverea by'hnnteré.

_ Hatching data for 1957 and 1958 in@icated thatAﬁid—September seasons
harvested juvenile blue grousé mainly at the 12, 13, 1L and 15th week of
) ?g?f” Growth rate data indicate that.only'relatively small gains in

weight would be lost by harvesting juveniles at the 10, 11, 12, and 13th-

week of age.

SUMMARY

During 1957 and 1958, a study of blue grouse was carried on in the
Bridger mouﬂtainé of southwest'Mbntané. Information was obtained on the
chronology and extent of seasonal movements, dévelopmeﬂt of young, popu~
lation characteristics and general life history. Two hundred and fifty-
six grouse were captured, of which 236 were banded and released. Thirty-
five juveniles were recaptured a total of 56 times. One hundred and
thirty oﬁsérﬁations (excIuding recaptﬁres} of 65 individuals were made.

Observatiqns during the breeding season indicated a minimum of 7
males present on ; 17 acre area. The sites of three nests are described.
During 1957 and 1958, hatching dates determined by aging juveniles,
ranged between May 25 and July 1h. The peak hatch occurred the third week
of June for both years. Growth rate information from 20 juveniles, that
were recaptured 2 to 7 times each, indicated weekly gains of 90 grams for
males, and 60 to 80 grams for females during the first 11 weeks.

Numerotis observabions of marked broods indicated movements within
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approximately a one-half milelarea oﬁ the summer brood range. During
both years dispersal,ffom the summer brood range became evidént in August
and upward .altitudinal migration was well under way by the opening of the
hunting season in mid-September. Lateral movements up to 2.1 miles and
altitudinal movements up to 3.l miles were recorded. Seven and 12 per
P§Pt return of banded birds occurred during tﬂe hunting seasons of 1957
and 1958, réspectiveiy; 'No 1957 bands were returned in 1958, and hunting
was interpreted as é minor influence in yearly population turﬁover.
Indications were that hunter success could be subspéntiaily affeétéd by
the chronolog& of the hunting seaéon, ‘Data presented for 1957 and 1958
indicated that the‘progress of altitudinal migration had a pronounced

effect on hunter success.
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