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SPRING HOME RANGE AND HABITAT USE 
BY FEMALE RUFFED GROUSE 
STEPHEN J. MAXSON, Department of Ecology and Behavioral Biology, University of Minnesota, St. Paul 551011 

Abstract: 15 radio-marked female ruffed grouse (Bonasa umbellus) were monitored with an automatic 
radiotracking system. The largest mean home range was during the prelaying period. Movements de- 
creased during laying and reached a minimum during incubation. Mean weekly postincubation home 
ranges as well as postincubation cumulative home ranges were larger for brood hens than broodless 
hens. Habitat use varied among individuals and stages of the breeding season. Alder, mixed hardwoods, 
white birch, oak and tamarack habitats received substantial use by 1 or more hens. Alder and mixed 
hardwoods were used most consistently. Seventeen of 22 nests were in mixed hardwood or oak habitats. 
Nests in mixed hardwoods were more successful than those in oaks. During incubation hens fed almost 
exclusively on trembling aspen. Both male and female trees were used. Hens with broods had different 
activity patterns, used larger home ranges, occupied different habitats, and suffered higher mortality 
rates than hens without broods. 
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Knowledge of the movements and habi- 
tat utilization of individual grouse during 
the breeding season is of obvious impor- 
tance to managers. Recent radiotelemetry 
studies of ruffed grouse in Minnesota 
(Archibald 1975, Godfrey 1975) have in- 
creased our knowledge but gaps remain 
with respect to females. Archibald (1975) 
reported no data for hens after incubation. 

Godfrey (1975) did not deal with broods 
less than 3 weeks old. Some data on young 
broods were reported by Schladweiler 

(1965) and Barrett (1970) but, due to low 

population levels, they had few birds moni- 
tored. Behavior of hens without broods has 
been poorly described. This study docu- 
ments the home range and habitat use of 
female ruffed grouse from prelaying to early 
brood stages and compares the behavior of 
hens with and without broods. 

I thank D. F. Parmelee, J. R. Tester, and 
W. H. Marshall for their advice and as- 
sistance throughout the course of this study. 
I am indebted to R. J. Schuster, R. A. 

Reichle, and V. B. Kuechle of the Univer- 

sity of Minnesota Biolectronics Laboratory 

(UMBL) for the design, construction, and 
maintenance of the telemetry equipment. 
The cooperation of the Cedar Creek Natural 

History Area personnel is gratefully ac- 

knowledged. I am grateful to R. A. Huempf- 
ner, G. J. Erickson, and D. A. Saunders for 
assistance with the field work. W. H. Mar- 
shall and G. A. Maxson made critical com- 
ments on the manuscript. This investiga- 
tion was supported by the U.S. Atomic 

Energy Commission (COO-1332-108). 

STUDY AREA 
The study was conducted within a 250 

ha area in the west-central portion of the 
Cedar Creek Natural History Area about 48 
km north of Minneapolis, Minnesota. Vari- 
ous aspects of the vegetation and topog- 
raphy were described by Pierce (1954). 
Plant species were listed by Moore (1973). 
Ten major habitat types are described be- 
low. The percentage occurrence of each 
habitat on the 250 ha area is given in paren- 
theses. All scientific names follow Gleason 
and Cronquist (1963). 

Oak-(23%)-An upland type com- 

posed largely of mature red oak (Quercus 
borealis) and northern pin oak (Q. ellip- 
soidalis) 8-20 m high with scattered white 

1 Present address: Department of Biology, Uni- 
versity of North Dakota, Grand Forks 58202. 
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birch (Betula papyrifera), big-tooth aspen 
(Populus grandidentata) and trembling 
aspen (P. tremuloides). The understory 
consists of sparse to dense hazel (Corylus 
sp.) with scattered ferns, grasses, sedges, 
wild geraniums (Geranium sp.) and large- 
leafed aster (Aster macrophyllus). 

White Birch-(3%)-Largely mature 
white birch 8--20 m high with scattered 

trembling aspen. The understory consists of 
scattered hazel or alder ( Alnus rugosa) with 
dense lady ferns (Athyrium Filix-femina) 
and interrupted ferns (Osmunda Claytoni- 
ana). This type is often found in the transi- 
tion zone between upland and lowland habi- 
tats. 

Aspen-( 3% )-Mostly pole size to ma- 
ture trembling aspen 5-20 m high with a 
few clones of mature big-tooth aspen. The 
understory consists of hazel, alder, and/or 
dense lady ferns, interrupted ferns, and 
sensitive ferns (Onoclea sensibilis). This 
type is often found in the transition zone be- 
tween upland and lowland types. 

Mixed Hardwoods-( 10% )-Composed 
of varying combinations of white birch, yel- 
low birch (Betula lutea), trembling aspen, 
red maple (Acer rubrum), American elm 
(Ulmus americana), black ash (Fraxinus 
nigra), and tamarack (Larix laricina). The 

understory is composed of scattered alders 
and dogwoods (Cornus sp.), usually with 
dense ferns dominated by cinnamon ferns 

(Osmunda cinnamomea) and lady ferns. 
This type is usually somewhat hummocky 
and often has areas of standing water in 

spring. 
White Cedar--(6%)--Largely mature 

white cedar (Thuja occidentalis) with scat- 
tered tamarack and white birch. This type 
often contains many deadfalls. There is lit- 
tle or no shrub understory present. The 
forest floor is covered largely by mosses and 

usually has pockets of standing water 
throughout the growing season. 

Tamarack-( 10%)--Largely pole size to 
mature tamarack 5-25 m high with scattered 
white cedar and white birch. The under- 
story is usually sparse to moderately dense 
with alder, dogwood, and poison sumac 

(Rhus vernix). The herbaceous layer is 
often dominated by cinnamon ferns. The 

ground is hummocky and usually has pock- 
ets of standing water throughout the grow- 
ing season. 

Alder-( 16%) -Composed primarily of 
alder 2-5 m high with varying combinations 
of dogwood, willow (Salix sp.), and poison 
sumac. It may contain scattered hardwoods 
or tamarack. The understory often consists 
of dense jewel weed (Impatiens biflora), as 
well as sedges, ferns, nettles (Urtica sp.), 
and marsh marigolds (Caltha palustris). 
The ground is hummocky and usually wet 
throughout the growing season. 

Mixed Shrubs-(5%)-Composed of 
varying combinations of willow, dogwood, 
bog birch (Betula pumila), and alder. This 
type sometimes contains scattered pole-size 
tamarack, white birch, or white cedar. The 
understory is usually dominated by sedges 
and grasses with scattered cattails (Typha 
latifolia). The ground is hummocky and 
normally wet throughout the growing sea- 
son. 

Marsh--(10%)--Usually dominated by 
grasses, sedges and cattails with scattered 
alder, bog birch, willow, or dogwood. The 

ground is normally wet throughout the 

growing season. 

Open Field-( 14%)-Mostly old fields 
not recently cultivated. Vegetation consists 
of various grasses, scattered mullein (Ver- 
bascum Thapsus), burr clover (Lespedeza 
capitata), etc. 

METHODS 
Field work was conducted during 1 

April-30 June, 1971 and 1 April-7 July, 
1972. Grouse populations were at peak 
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levels during the study. Spring counts of 
drumming males on a 2.59 km2 area includ- 
ing the present study area, showed 30 
(1971) and 28 (1972) present (R. Huempf- 
ner unpubl. data). 

Female ruffed grouse were captured by 
lily-pad traps (Gullion 1965), nest traps 
(Weller 1957), or nightlighting (Huempf- 
ner et al. 1975). Captured grouse were 
weighed, leg-banded, sexed (Dorney and 
Holzer 1957, Gullion 1964, unpubl. report, 
Minnesota P-R Quart. 24:26-137), and aged 
(Davis 1969). Hens were fitted with a 24- 
26 g radio-transmitter similar in harness 
design to one described by Brander (1968). 
Expected transmitter life ranged from 50-75 
days but usually birds were fitted with new 
transmitters before this time. All were re- 
leased at the point of capture. Properly 
fitted transmitters had no noticeable effects 
on the birds' behavior. It was not possible 
to distinguish marked from unmarked birds 
unless the transmitter could be seen. 

Radio-marked grouse were monitored 
automatically (Cochran et al. 1965). Loca- 
tions (fixes) of each bird were determined 
at 15-minute intervals and converted to x-y 
coordinates (Siniff and Tester 1965). Data 
for each bird were divided into prelaying, 
laying, incubation, and 7-day intervals after 
the end of incubation. 

Home ranges were calculated by dividing 
the study area into a grid of 0.037 ha squares 
(18.4 m on a side). Each location was as- 
signed to the appropriate grid square. When 
1 or more fixes fell within a square it was 
assumed that the entire square was used 
by the bird. To estimate home range size, 
the area within each occupied grid square 
plus certain unoccupied squares was 
summed. Squares containing no fixes were 
included in the home range if: 1) 2 occu- 

pied squares were separated in a horizontal 
or vertical direction on the grid by 3 or 
fewer empty squares, or 2) if 2 occupied 

squares were separated in space by 0.13 km 
or less and in time by 20 minutes or less, a 
straight line of travel between the 2 squares 
was assumed and all empty squares falling 
along that line were included in the home 
range. 

Habitat use was determined by overlay- 
ing home range maps on a habitat map 
coded for the 10 habitats. The number of 
fixes falling in each habitat type was de- 
termined. If more than 1 habitat type was 
present within a square, the square was 
given the vegetation code of the habitat 
constituting the largest portion of the 
square. 

A portable receiver was used to deter- 
mine the exact feeding locations of hens 
during the incubation period. This was 
discontinued after emerging foliage made 
observations virtually impossible. 

RESULTS 

Location data from 15 female ruffed 
grouse (4 adults-22 months or older, 10 
yearlings, 1 unknown) yielded a total of 
48,533 fixes during 844 grouse-days. All 
hens nested. Nine successfully hatched 
broods, 5 had clutches depredated, and 1 
was killed by a predator during incubation. 
Four brood hens were killed by predators 
during the study whereas broodless hens 
suffered no mortality (Maxson 1974:19-21). 

Home Range 
Table 1 summarizes home range data for 

the prelaying, laying, and incubation pe- 
riods. The largest mean range size was ob- 
tained during the prelaying period. Move- 
ments decreased during laying and reached 
a minimum during incubation. Mean cumu- 
lative home ranges indicated that areas used 

during the laying and incubation stages 
were largely contained within the area uti- 
lized during the prelaying phase. 
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Table 1. Summary of female ruffed grouse home ranges during the prelaying through incubation periods. 

No. days Cumulative 
monitored No. fixes Home range (ha) home range (ha) 

Time period (N) Mean Range Mean Range Mean Range Mean Range 

Prelaying (9) 21 10-30 1,209 308-2,033 12.1 5.8-22.9 
Laying (9) 17 14-26 956 511-1,349 8.4 4.1-14.0 14.3 7.2-24.1 
Incubation (10) 23 10-27 1,325 503-1,797 0.9 0.4- 1.5 14.3 7.3-24.1 

Weekly postincubation home range sizes 
are illustrated in Fig. 1. The mean number 
of fixes per week was 376 for brood hens 
and 374 for broodless hens. Range sizes were 
similar for hens with and without broods 

HENS WITHOUT BROODS 

8 

L 

24 
c) 

w o 

I * 

N 

I 2 HEN4S WTH BROODS 

TIME (Weeks) 

1 2 3 4 5 6 

TIME (Weeks) 
Fig. 1. Weekly home range sizes during the postincubation 
period for hens with and without broods. 

during the first week after incubation. Dur- 
ing week 2 the range sizes of all hens with 
broods increased while that of all brood- 
less hens decreased. Home ranges for all 
birds except Hen 2241 decreased after the 
third week. During all periods of compari- 
son mean range size of brood hens was 

greater than that of broodless hens. This 
difference was significant (P < 0.001) dur- 

ing week 2. 
Postincubation cumulative home ranges 

(Fig. 2) of hens with broods increased rap- 
idly whereas the increase among broodless 
hens was much more gradual. Means for 
brood hens were larger during each week 
than those of broodless hens. Differences 
were significant during weeks 2 and 3 

(P < 0.05). This indicated that brood hens, 
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Fig. 2. Cumulative home range size during the postincuba- 
tion period for hens with and without broods. 
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Table 2. Number of hens using a habitat more than 25 percent of the time. Sample sizes are in parentheses. 

Hens with broods (weeks) Hens without broods (weeks) 
Prelaying Laying 

Habitat (9) (9) 1 (8) 2 (6) 3 (5) 4 (4) 1(5) 2(5) 3 (4) 4(4) 5(2) 

Alder 5 4 2 1 1 1 4 4 4 4 2 
Mixed Hardwoods 4 4 6 3 2 1 1 
Tamarack 1 1 2 1 1 1 1 1 1 
White Birch 1 1 1 

?2 
2 

Aspen 
Oak 1 1 2 1 1 
White Cedar 1 
Mixed Shrubs 1 

which used larger areas each week than 
broodless hens (Fig. 1), continually moved 
into new areas as well, while hens without 
broods were more sedentary. 

During a given period home ranges of 

adjacent hens usually had little overlap, sug- 
gesting that some spacing mechanism was 

operating among females during this sea- 
son. For example, during laying the home 

range overlap among adjacent hens aver- 

aged 16 percent (range 0-73%, N = 12). In 
those instances of substantial spatial over- 

lap the hens were seldom in close proximity 
although 2 hens roosted near each other on 
several occasions. There was some evidence 
that female ruffed grouse became aggres- 
sive toward other females in spring. Three 

captive females (2 adults, 1 juvenile) held 
over winter in a large enclosure (4 x 6 m) 
at Cedar Creek showed no notable ani- 

mosity toward one another until the follow- 

ing spring. On 12 April 1973 the juvenile 
was found severely scalped with a large 
open wound exposing the base of its skull. 
In the wild, aggressive encounters between 
hens are probably brief and difficult to ob- 
serve. Since not all female grouse on the 

study area were radiomarked, female ter- 

ritoriality during the spring remains ques- 
tionable. The fact that spatial overlap oc- 
curred in some cases suggests the absence 
of rigidly defined territorial boundaries. 

Habitat Use 
The percentage of fixes in each habitat 

type as well as the percentage of each habi- 
tat in the home range, for each stage of the 
breeding season, for each hen was tabulated 
(Maxson 1974:50-69). Each hen used at 
least 7 habitats while 7 hens used all 10. 
With the exception of the larger open fields, 
almost the entire study area was used at 
some time by 1 or more hens. Table 2 indi- 
cates which habitats received substantial 
usage (more than 25% of the fixes) during 
each stage of the breeding season. No hen 
used aspen, open field, or marsh habitats 
more than 25 percent of the time. White 
cedar and mixed shrubs exceeded this level 
of use on only 1 occasion. Mixed hardwoods 
and alder were frequently used during pre- 
laying and laying. Brood hens continued 
to use mixed hardwoods particularly during 
the first 2 weeks whereas broodless hens 
shifted primarily to alder. Although some 
habitats were evidently preferred and 
others avoided by individuals, habitat us- 

age among individuals was variable during 
a given period and appeared to reflect the 
distribution of habitat types on the study 
area. The various habitats occurred through- 
out the study area in a mosaic pattern but 
were not uniformly distributed. The rela- 

tionship of usage to distribution can be il- 
lustrated for 2 hens during the laying pe- 
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riod. The area utilized by Hen 1657 was 

largely composed of tamarack (54%) and 
52 percent of the fixes were in that type. In 
contrast, very little tamarack (2%) was 

present in the area occupied by Hen 1690 
and only 0.4 percent of the fixes fell in that 

type whereas 35 percent of the fixes fell in 
the more abundant (26%) mixed hard- 
woods type. Many of the individual differ- 
ences in habitat usage can be explained in a 
similar manner. The extent to which an in- 
dividual's habitat selection was influenced 

by neighboring grouse was unknown. 
To obtain a clearer overall picture of 

habitat use on the study area by the female 
grouse population, mean percentages of 
fixes falling in each habitat type during 
each time period (except incubation) were 
calculated. Use of percentages gave each 
grouse equal weighting despite unequal 
numbers of fixes among birds. This assumed 
that sufficient fixes were obtained for each 
hen to give a representative sample of that 
bird's habitat use during the period. To 
derive a measure of habitat preference or 
avoidance, the percentage occurrence of 
each habitat on the study area was sub- 
tracted from the mean percentage of fixes 
falling in that habitat. These data are il- 
lustrated in Fig. 3. A positive value indi- 
cates preferential use of that habitat. As 
this value increases stronger preferences for 
that type are indicated. Negative values in- 
dicate avoidance. The minimum negative 
value can be no lower than the percentage 
occurrence of the habitat on the study area 
(i.e., zero usage of white birch would be re- 
corded as only a -3 on the graph since this 
habitat makes up only 3 percent of the study 
area). This method assumed that hens se- 
lected habitats on the basis of habitat char- 
acteristics alone and were minimally in- 
fluenced by neighboring grouse. 

Fig. 3 indicates preferential use of alder 
prior to incubation. After incubation prefer- 

ALDER 
60- 

55 30 MIXED HARDWOODS 
50- 30 

45-5 

404 20 

35 IS 

30. 0 

25 (+) 5 

D0- 0 0- 
- IS 

(5). 
5 

0 

10 

0 -WHITE BIRCH 

S 
(-1 5-S 

0 
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S 
(+1 5 ASPEN 

w 10- 

9 WHITE CEDAR 5 
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OPEN FIELD 

MARSH 
( ) 5 0 
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(--) 
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0 •Z5 

TIME PERIOD 

TIM PEIO 

Fig. 3. Preference or avoidance of habitat types by female 

grouse during prelaying, laying, and weekly intervals after 
incubation. (+ = preference, - = avoidance; --- = all 

hens, --. = hens with broods, - = hens without broods.) 

ential alder usage by broodless hens in- 
creased markedly. In several cases hens 

spent over 90 percent of their time in this 
habitat. Hens with broods used alder in pro- 
portion to its availability. Mixed hardwoods 
were preferred prior to incubation but 
broodless hens tended to avoid them. Hens 
with broods exhibited a strong preference 
for hardwoods during the first week after 

hatching but use dropped off thereafter. 
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This was partly due to depredation of sev- 
eral hens that had been using this habitat. 
Tamarack use was inconsistent. The in- 

creasing use by brood hens was primarily 
due to 1 hen (1691) which used tamarack 

up to 78 percent of the time. White birch 
received preferential use by broods. Al- 

though oak generally was avoided, 1 brood 
hen (2235) used it extensively (61-92%). 
The oak stand utilized was atypical in that 
the understory was dominated by a dense 

growth of raspberries (Rubus sp.). No pro- 
nounced preferences or avoidances of aspen 
or mixed shrub types were indicated. Open 
field, marsh, and white cedar were mostly 
avoided. 

Table 2 and Fig. 3 indicate that ruffed 
grouse hens at Cedar Creek used a variety 
of habitats. This use varied among indi- 
viduals and among stages of the breeding 
season. Hens with broods were more vari- 
able in habitat use than those without 
broods. Major usage was confined to alder, 
mixed hardwoods, tamarack, white birch 
and oak. Alder and mixed hardwoods re- 
ceived the most consistent use. 

Nest Locations.-A total of 22 nests were 
located during the study. Seventeen were in 
mixed hardwoods or oak habitats (Table 
3). These 2 habitats comprised only 33 per- 
cent of the study area, suggesting that they 
were selected in a nonrandom manner. The 
forest floors of both types were quite open 
during nest initiation. By the time of hatch- 
ing, dense fern cover had reached a height 
of about 1 m in the mixed hardwoods while 
the oak type remained relatively open. 
There was a marked difference in success 
between nests in oak (2 of 8 successful) and 
those in mixed hardwoods (8 of 9 success- 

ful) suggesting that nests in the latter habi- 
tat were more secure from predators. 

Seven nests were in areas containing con- 
siderable amounts of standing water within 
a 10 x 10 m quadrat around the nest (mixed 

Table 3. Ruffed grouse nest success by age and habitat type. 

Successful Unsuccessful 

Un- Un- 
Habitat Ad Juv known Ad Juv known 

Oak 2 1 4 
Mixed 

Hardwoods 2 6 1 
Aspen 2 
Tamarack 1 
White Birch 1 
Mixed Shrubs 

hardwoods-4, tamarack-1, mixed shrubs-i, 
oak-1). The proportion of the quadrat cov- 
ered by water ranged from 10-85 percent 
(mean =42%). Six of these nests were 
successful. 

Incubation.-Maxson (1977) reported 
that 12 hens averaged 95.7% of the incu- 
bation period on the nest and normally left 
only to feed. Since the areas utilized by hens 
during the incubation period were small 
(Table 1), the grid-square method of habi- 
tat usage analysis reflected primarily the 
habitat type within which the nest was lo- 
cated. Field observations of hens while off 
the nest (Table 4) revealed a different situ- 
ation. Hens used trembling aspen exten- 
sively during this period. This observation 
agrees with Schladweiler (1968), although 
he reported that only male aspens were uti- 
lized. No preference for male aspens was 
noted at Cedar Creek during this period as 
more than half the hens fed in female trees. 
At that time new leaves were emerging, 
most male catkins had fallen and female 
catkins were attaining full size. The hens ap- 
parently ate mostly leaves but female cat- 
kins were also taken. 

Hens seldom fed in aspens closest to the 
nest. Flights ranging from 28 to 185 m to a 

feeding site were recorded. In all but 2 
cases there were aspens closer to the nest 
than the one fed upon (Table 4). This sug- 
gested that hens were selecting specific 
clones or individual trees as feeding sites. 
The telemetry record indicated that se- 
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Table 4. Field locations of feeding ruffed grouse hens during the incubation period. 

Distance 
from nest 

Distance to nearest 
D.B.H. from nest aspen 

Bird no. Date Species feeding upon (cm) (m ) (m) 

1691 3 June 71 T. Aspen (male) 28 28 
2241 12 May 72 T. Aspen (female) 185 35 
2241 15 May 72 T. Aspen (male) 16.3 185 35 
2235 15 May 72 T. Aspen (female) 75 25 
2219 16 May 72 T. Aspen (female) 57 10 
2246 17 May 72 T. Aspen (male) 19.0 70 70 
2239 18 May 72 T. Aspen (?) 12.7 110 80 
2210 18 May 72 T. Aspen (male)" 21.8 110 45 
2238 19 May 72 T. Aspen (male) 13.7 48 5 
2245 19 May 72 T. Aspen (female) 4.8 55 30 
2241 22 May 72 American Elm 16.3 150 35 
2235 22 May 72 T. Aspen. (?) 7.4 75 25 
2219 23 May 72 T. Aspen (female) 57 10 
2248 26 May 72 T. Aspen (female) 12.9 93 14 

a Lone tree. Not a member of a clone. 

lected feeding sites were utilized repeatedly 
although all monitored hens used several 
different feeding sites during the incubation 
period. 

DISCUSSION 
Home range values attained in the pres- 

ent study are largely consistent with com- 
parable reports in the literature. Use of 
large home ranges prior to the onset of lay- 
ing is in agreement with Archibald (1975) 
and probably reflects movements of hens to 
the activity centers of 1 or more drumming 
males (Brander 1967). Schladweiler (1965) 
recorded home ranges during laying of 4- 
14.2 ha (10-35 acres) for 3 hens, an incu- 
bation home range of 1.4-1.6 ha (3-5.4 
acres) for 1 hen and brood home ranges of 
14.2-16.2 ha (35-40 acres) and 162 ha (400 
acres) for 2 broods during the first 2 weeks 
after hatching. Except for the latter brood 
home range, his results are similar to my 
findings. 

The increase in brood home range size 
during the first 3 weeks (Fig. 1) probably 
reflected the increasing mobility of the 
brood members as well as their increasing 

food requirements. Grouse chicks feed 

largely on insects the first few weeks of 
life and then gradually shift to a diet pri- 
marily composed of plant materials (Bump 
et al. 1947:233, Stewart 1956). As the broods 

grew older they may have needed to forage 
over larger areas in order to obtain suffi- 
cient quantities of insects. The decrease in 
home range size after the third week prob- 
ably reflected the gradual shift in diet. 

Hen 1691 consistently used smaller areas 
than the other brood hens, possibly because 
only 2 of 12 chicks remained by the end of 
the second week and only 1 survived 
through the third week. A small area likely 
contained sufficient insect food for 1 or 2 
chicks whereas the same area might not 
have supported a more typical brood of 4 
to 8 young. 

Archibald (1975) reported an increased 
tendency for females to use upland habitats 
as nesting activities began. In the present 
study (Fig. 3) females preferentially used 
the lowland alder and mixed hardwood 
habitats at that time. Use of oak (the pre- 
dominant upland habitat) increased but re- 
mained well within the avoidance category 
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even though several marked hens nested in 
that habitat. 

Schladweiler (1965) reported that young 
broods used upland types and avoided low- 
land habitats. Barrett (1970) reported a 

preference by young broods for hardwood 
and hardwood-conifer types and avoidance 
of jack pine and lowlands. Godfrey (1975) 
found alder to be the major brood habitat 
in July and August. Use of openings or edges 
adjacent to openings in the forest by young 
broods has been reported by several ob- 
servers (Bump et al. 1947:141, Polderboer 
1942, Hungerford 1951, Sharp 1963, Porath 
and Vohs 1972). A similar use of openings 
or forest edges was found in the present 
study. The white birch habitat, usually con- 

sisting of a narrow strip of birches between 

open field and mixed hardwood habitats, re- 
ceived its greatest use by broods (Fig. 3). 
Although the open field habitat was avoided 

throughout the study period, its greatest 
use was by broods. On a number of occa- 
sions both marked and unmarked broods 
were flushed in an open field or along a 
white birch habitat edge adjacent to a field. 

A number of studies (e.g., Svoboda and 
Gullion 1972) have shown trembling aspen 
to be an important food of ruffed grouse. 
The grid-square method of habitat use 

analysis indicated that aspen did not re- 
ceive substantial use during my study (Ta- 
ble 2, Fig. 3). This method underestimated 
the importance of aspen to the birds. Field 
observations indicated that trembling as- 

pens were heavily used food sources at least 

during preincubation and incubation pe- 
riods. Feeding sessions in aspen normally 
lasted 15-30 minutes during which time 

only 1 or 2 fixes would be recorded. Aspen 
clones were scattered over the study area 
and after feeding, the normal movements 
of a bird would soon take it out of the aspen 
type. Even if hens fed exclusively on aspen 

only a small proportion of fixes would neces- 

sarily be recorded in that habitat. 
Since ruffed grouse are considered to nest 

in upland habitats it was surprising to find 
7 nests in wet areas. Whether the high 
grouse populations affected the location of 
nests is not known. It appeared that suffi- 
cient upland sites were available if hens 
chose to use them. Nests in wet areas may 
be more common than generally believed. 
Since lowlands are usually more difficult for 
humans to traverse, activities which lead to 
the chance finding of nests probably oc- 
cur in uplands. The high success rate of low- 
land nests suggests a selection pressure for 
hens to utilize these areas as nest sites. 

An overall comparison of brood and 
broodless hens during the postincubation 
period indicated that hens with broods had 
different activity patterns (Maxson 1977), 
used larger home ranges, occupied differ- 
ent habitats, and suffered higher mortality 
rates than hens without broods. These dif- 
ferences can be largely explained by analyz- 
ing the requirements of the 2 groups. Brood- 
less hens can meet all their survival 

requirements during this season by remain- 

ing in a small area of dense alder habitat. 
This contains abundant plant food and ap- 
pears secure from potential grouse preda- 
tors. Nicholls and Warner (1972) found 
that radio-marked barred owls (Strix varia) 
avoided the alder habitats at Cedar Creek 

presumably because of the difficulty they 
had in finding and pursuing prey in the 
dense vegetation. Possibly other grouse 
predators avoid this habitat as well. On the 
other hand, brood hens are under strong 
selection pressure for behavior patterns 
beneficial to chicks; behaviors which are 
not necessarily of high survival value to the 
hens themselves. 

Differences in activity patterns between 

the 2 groups were primarily due to the 
necessity of the hen to brood young chicks 
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during cooler portions of the day. As the 
chicks became more independent hens' ac- 
tivity patterns increasingly resembled those 
of broodless hens (Maxson 1977). The 
larger home ranges utilized by brood hens 
(Fig. 1, 2) may indicate that insect-eating 
chicks must cover a larger area than vege- 
tarian adults to obtain sufficient food. The 
mixed hardwoods and white birch habitats 
receiving preferential use by young broods 
(Fig. 3) usually contained dense ferns 
which, in many places, formed a nearly 
continuous canopy about 1 m above the 
ground. Under this canopy the vegetation 
was relatively open at ground level allow- 
ing chicks to move about freely. On the 
other hand, the alder habitat usually con- 
tained dense herbaceous growth at ground 
level which was probably unsuitable for 
young chicks. The high mortality rate suf- 
fered by brood hens was probably due to a 
combination of factors. The less dense habi- 
tats occupied by broods would make them 
more visible to predators. Regardless of 
habitat, a hen accompanied by a number of 
active chicks is more likely to be discovered 
by predators than a lone individual. Brood 
hens also run risks by giving distraction dis- 
plays to predators. In addition, their physi- 
cal condition after the rigors of egg produc- 
tion and incubation may make them more 
vulnerable to capture at this time. 
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