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ABSTRACT 

The primary objective of this study was to demonstrate and evaluate responses of 
ruffed grouse populations to habitat management during a coordinated forestry­
wildlife habitat management program. Additional data were gathered on some 
grouse and hunter behaviors. Tht> 4;200-acre Stone Lake Experimental Area was 
chosen beec1use it was State Forest land, had forest types typical of northern 
Wisconsin, and had a dead-end road that facilitated hunter checks. The primary 
land use was pulpwood production. The area was composed of 5 forest com­
partr)1ents, 2 of whid1 were being h;uvcsted by large-scale clear-cutting at the 
inception of the study. Three demonstration compartments were dear-cut in 
patches averaging 22 acres during 3 cutting periods to improve aspen age-class 
interspersion. The study began in 1967 ""tith patd1 cuttings beginning in 1974. 
Crouse population monitoring continued through 1994. About 14 miles of hunter 
walking trails were developed as timber sales progressed. Ruffed grouse responses 
were determined by a ncar-complete spring drummer census. Highest densities 
of drumming ruffed grouse were found in 8- to 24-year-old aspen saplings and 
small poles. Of 11 uther forest habitats, drumming fuffed grouse densities wer,e 
highest in swamp conifers (with white-cedar) and balsam fir. Pine habitats ranked 
lowest. During the first 20 years following cutting, grouse densities on the large­
scale clear-cuts and specially managed demonstration orcas (small-scale clear­
cuts) were similar. Overall grouse densities will likely be higher in the future on 
the demonstration compartments as prime-age aspen habitats continue to be 
available, while maturing aspen will have lost its attractiveness in the traditionally 
cut compartments. Hunter exploitation of grouse averaged about 28% of the esti­
mated fall population when hunting effort averaged about 215 hours/mile2. 
Exploitation appe~ to be dispropoft:i.onately higher during years when w~g 
trails were seeded with clover and mowed. 
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INTRODUCTION 

A number of studies have been conducted on ruffed 
grouse habitat relationships in the Lake States region 
(King 1937, Grange 1948, Dorney 1959, Hale and Dorney 
1963, Berner and Gysel 1969, Gullion 1972, 1977a, 1983, 
Kubisiak et al. 1980). Until 1970, only one study area 
(Cloquet Forest in Minnesota) had been monitored suffi­
ciently long to track grouse population responses 
through an entire 10-year cycle. 

Habitat management recommendations to maximize 
ruffed grouse production were made following these 
earlier studies, most notably Gullion (1972). These rec­
ommendations called for frequent clear-cutting of small 
tracts of 1 to 5 acres in a systematic pattern to provide a 
continuous supply of 5- to 25-year-old aspen saplings 
(Gullion 1977a). These recommendations were mainly 
theoretical applications of research findings. While this 
small-tract cutting would no doubt be possible for use 
on private woodlands or wildlife management proper­
ties where ruffed grouse might be a primary objective, 
this intensity of management exceeds what can be rea­
sonably practiced extensively in large public forests 
devoted primarily to timber production. 

Prior to 1972, it was common practice on public forests 
in Wisconsin to schedule all merchantable timber in a 
management compartment (500 to 1,000 acres) to be cut 
(clear-cut or thinned) in one sale. This procedure was 
most efficient administratively, and most stands were of 
similar age as a result of exploitative logging and fires 
earlier in the century. These larger sales and higher sale 
values also permitted allowances for road-building and 
other specifications that might be written into the sale 
contract. Cutting smaller tracts of 5 or fewer acres would 
be impractical within this timber management frame­
work. Thus, a need existed for a long-term demonstra­
tion and evaluation of habitat management for grouse in 
the context of commercial forestry operations. 

Three other evaluations were initiated to look at more 
intensive application of habitat recommendations. The 
most intensive management involved a systematic 1-acre 
"checker-board" cutting being demonstrated and evalu­
ated in Pennsylvania starting in 1985 (G. Storm, pers. 
comm. 1993; study area described by Yahner 1990). A 
range of management intensities was being evaluated at 
Mille Lacs Wildlife Management Area in Minnesota 
beginning in 1976 (Gullion 1983). And an intermediate 
intensity of habitat management had been implemented 
for evaluation on the Sandhill Wildlife Area where timber 
sales averaged 17 acres (Kubisiak et al. 1980 and Kubisiak 
1985a). The Stone Lake Experimental Area (SLA) study 
was designed to evaluate the impact of a lower intensity 
of habitat management where cut tracts would be kept 

The 4,200-acre Stone Inke Experimental Area was chosen for study 
because it was mostly State Forest land, was serviced by a dead-end 
road, and had timber types typical of much of northern Wiscon­
sin. The study area is bordered by Indian Creek and marshes to 
the west, Stone lnke to the north, and Oatmeallnke to the south. 

below 40 acres in size. Though not replicates, these eval­
uations of various levels of management intensity should 
eventually provide excellent information on the relative 
effectiveness of these management practices. 

The Stone Lake study began in 1967. The primary 
objective of this study was to demonstrate and evaluate 
responses of ruffed grouse populations and harvests in 
relation to habitat management during the first 20 years of 
a coordinated forestry-wildlife habitat program. Some 
data on grouse and hunter behavior were also gathered 
during the study and reported here. Most habitat mea­
surements ended in 1988, but grouse population monitor­
ing continued through 1994. 
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Figure 1. Stone Lake Area forest compartments, roads, and trails, 1979 to 1994. All walking trails were gated in addition to gates 
shown on driveable roads. 
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STUDY AREA 
The SLA includes 4,200 acres of the American Legion State 
Forest in north-central Wisconsin (Figure 1). The area lies 
above Latihtde 45°45', and grouse there are clearly impact­
ed by northern raptors and population cycles (Keith and 
Rusch 1989). The area was chosen in part because it was 
serviced by a dead-end road, which facilitated gathering 
information from hunters. It w;ls also chosen because it 
was state-owned property that had forest types typical of 
northern Wisconsin. Overall habitat quality for ruffed 
grouse was considered mediocre in 1968 because much of 
the area was composed of older age classes (pole-size and 
larger) of timber. The area is surrounded by open wet­
lands and lakes that are not insurmountable obstacles to 
ruffed grouse, but may limit some amount of grouse 
ingress and egress. Upland soils are predominantly Kewee­
naw sandy-loams. The glaciated topography is gently 
rolling. Much of the upland would fall into the ATM (Acer­
Tsuga/Maianthemum), TMC (Tsuga/Maianthemum­
Coptis), or PMV (Pinus/Maianthemum/Vaccinium) habi­
tat types as described by Kotar et al. (1988). 

The primary land-use objective was economical pro­
duction of pulpwood. The area was composed of 5 tim­
ber management compartments (Figure 1). A variety of 
forest types typical of northern Wisconsin were present 
as shown by the 1981 inventory (Table 1). Uplands made 
up 62% of the area and were forested mainly with aspen, 
white birch, balsam fir, and northern hardwoods. 
Compartments ranged in size from 637 acres to 1,077 
acres. The amount of potential grouse range (excluding 

The Stone Lake Area has a long history as a winter deer yard. 
Sugar maple seedlings deformed by deer browsing are in the 
foreground with a dense hemlock grove in the background. 

only stagnant black spruce, water, marsh, and muskeg) 
varied by compartment from 384 to 838 acres and totalled 
3,307 acres. 

Table 1. Forest composition (acres) by compartment on Stone Lake Area in 1981. 

Compartments 

Forest Type 78 79 80 88 89 Total Percent 

Aspen 227 311 323 239 127 1,227 29.3 
Birch 36 179 5 69 70 359 8.6 
Balsam fir 71 105 61 74 38 349 8.3 
Northern hardwoods 143 6 80 86 8 323 7.7 
Hemlock 16 1 26 39 7 89 2.1 
Red and white pine 70 8 39 10 127 3.0 
Jack pine 36 23 1 60 1.4 
White spruce 7 1 7 15 0.4 
Grass 3 9 10 5 28 0.7 
Upland brush 15 10 25 0.6 
Swamp hardwoods 7 19 20 46 1.1 
Black spruce 7 42 26 52 74 201 4.8 
Swamp conifers 6 18 52 24 8 108 2.6 
Tamarack 1 21 4 3 29 0.7 
Lowland brush 52 49 127 59 37 324 7.7 
Stagnant spruce 33 14 65 52 164 3.9 
Muskeg 28 204 109 96 261 698 16.6 
Water 19 2 1 22 0.5 

Total 637 1,0773 905 878b 697 4,194 100.0 

Potential grouse habitatc 589 838 781 715 384 3,307 78.9 

a Includes 184 acres of private land. 
b Includes 35 acres of private land. 
c Excludes stagnant spruce, muskeg, and water. 

5 



0.0 

0.0 0.5 

..... -- ... 
~ 

~ 

\:) 

.. 
c:m 
C::ID 

N 

I 
0.5 l.Omi 

l.Okm 

Roads 

Trails 

Creeks 

Forest compartments 

Lakes 

Cutting sequence 

I 

II 

III 

Years of earlier cuts 

Unscheduled lowland 
inclusions 

_,.' 
f J / i 
V I'"" I 

I 
I 

~-.; 

,",-I 

- "£' 

Figure 2. Original cutting plan for demonstration compartments. 

6 

\ 

I 
I 

I 

I ' 
I 

' \ 
\ 

\I -. 

? ooc 5 



Two of the compartments (Comp. 78 and 80) were 
be ing commercially harvested at the time this study 
began. Both compartments contained some amount of 
no rthern hcudwood that was thinned 11nd pines thilt were 
not cut. Most· of the remaining upli'lnd portions of the 2 
com partments were commercia ll y clc<lr-cut (<1U mer­
chantable stems containing 2 or more 8-ft pu lp sticks 
were removed). These 2 cu tover compartments p rovided 
a comparison for 3 other compartments (Comp. 79, 88, 
89) managed with demonstration patch cutting. Patch 
cutting began in 1974, and o ur evaluation extended to 
those patches cut as recently as 1988. Hunter access to 
the cutover compartments was hig h as a result o f logging 
roads. Hunter access to the remaining compartments 
was more limited prior to cutting, with one compartment 
(Comp. 89) being relatively inaccessible to hw1ters 
throughout the study. 

Pulp s tumpage values were low du ring the early part 
of this s tudy, so cutti ng specifications in these cu tover 

M ETHODS 

Habitat Management 

"Experimental design" was les!> tha n ideal. We worked 
with what we had. Timber in 2 compa rhnents (Comp. 
78 a nd 80) W<lS already sold, a nd cutting was nearing 
completion. Thus, these 2 compartments became the 
"controls" representing "trnditionnl" large-tract cutting. 
These larger cuttings were inte rs persed with lowland 
types and some pine a nd ha rdwood types that were not 
clear-cu t. The remaining 3 compartments (Comp. 79, 88, 
and R9) provided an opportunity for modified timber 
sales and became the "demonstratio n" compartments. 

compartments had evidently been lenient. Cutters were 
required o nly to harvest trees containing 2 or more pulp 
sticks. This "2-stick limit'' resulted in considerable WlCut 
residunl, causing some stand~ to revert from hilving n 
major aspen component to stands dominated by balsam 
fir, white birch, and/or maple. A portion of these stands 
(mostly in Comp. 80) were cleRrcd using bulldozers with 
tree-cutting blades to improve aspen regcner<1tion . 
Conifers were often left for deer thermal cover. Less than 
half of the po tential grouse range in these cutover com­
partments was actually cul heavily enough to regenerate 
well-stocked aspen stands. 

The SLA has been and continues to be" wintering arcn 
for deer. Sta nds of hemlock, swamp conifers, nnd balsam 
fir provide attractive winter cover. The lo ng history of 
deer usc is evident by old browse lines on conifers and 
the "brooming" of understo ry ha rdwood browse species. 
Frequent timber-cutting activity a lso <~ttrncted win te ring 
deer throughout the s tudy period . 

The prim<~ry modificn tion to " trnd itiona l'' forest man­
agement p ractices was to reduce the size of tracts set up 
for clenr-cutting in the remain ing 3 comp;n lments and to 
s pread the timing and spacing of ct1ts. Thus, areas dom­
ina ted by aspen, birch, a nd /or ba lsam nr were subdivid­
ed into tracts of fewer than 40 acres (mean = 22.4 acres) 
using natural boundaries and !>t;md divis ions (Figure 2). 
Optimally, aspen resulting from this schedule would 
h;wc 4 :1ge classes w ith a 10--yca r difference bclwt•en ndja­
cent st<~nds. However, most sl<~nd!> o n the SLA wen• 

Mud1 of 1/w upln11d foreslwn:; composed of IISJII!II, birch, n11d lmlsnlll fir ill mrin/Jie mixturrs nr in nmrlv J'llrc• :-;/n111k 
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Most of the aspen forest was at maturity at the time the study began. Understory 
shrub development was generally poor in most upland forest types. 

Swamp conifers normally had patches of alder brush interspersed in the stand. The 
high density of alder stems combined with the taller cover provided by swamp conifers 
resulted in this being a favored drumming habitat prior to the availability of sapling 
aspen stands. 
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already near or beyond rotation age 
(approximately 50 years), so only 3 
periods of cutting were planned, and 
the scheduled intervals between cuts 
spanned a maximum of only 12 years. 
Some of the aspen stands originated 
in the years 1913 and 1916. Cutting of 
stands on better sites was delayed 
longest. Those on poorer sites were 
scheduled earliest to minimize losses 
to stand breakup. Timber sales were 
planned by research personnel but 
were administered by State Forest 
personnel. Departures from the 
planned schedule were necessary to 
salvage windthrow areas and to 
accommodate fluctuating market con­
ditions. As the study progressed, the 
12-year cutting plan, in actuality, was 
extended to more than 20 years. 

The cutting contracts specified 
cutting noncommercial stems to < 30 
ft2 I acre of basal area or < 15% can­
opy coverage to promote dense aspen 
regeneration. Field observations sug­
gested that these requirements were 
easily met. 

Many logging trails were leveled 
and widened for hunter walking 
trails after timber sales. These trails 
were gated against vehicular travel, 
seeded with clover, and mowed prior 
to the hunting season. Later in the 
study, the presence of clover 
declined, but trails continued to be 
mowed in most years. 

A few grassy openings were also 
maintained on the area. Additional 
openings ranging in size from 0.5 to 
1.5 acres were constructed to supple­
ment the relict openings. This latter 
practice was recognized to benefit 
deer and deer hunters (McCaffery 
and Ashbrenner 1981); in most cases, 
new openings subtracted potential 
aspen habitat for grouse. 

Habitat 
Measurements 
Forest composition of the SLA was 
updated at about 5-year intervals 
from 1960 to 1975. Forest inventory 
data from a 1963 compartment recon­
naissance was used as the basis for 
these adjustments. In most cases, the 
1963 map data were biased toward 
aspen because forest typing favored 



the timber management objective rather than indicating 
the predominant species in the stand. 

The 1981 inventory was a completely new and 
detailed inventory based on different definitions and 
smaller stand sizes. Stands were mapped from both win­
ter and summer aerial photography to insure inclusion of 
conifer understories. A composite map was prepared 
using a sketchmaster to rectify scale differences. Initial 
typing was done stereoscopically from aerial photos with 
corrections made during ground reconnaissance. 
Habitats were classified by the tree species having the 
greatest impact on the stand; normally this species repre­
sented the plurality of stems. Up to 3 other tree species 
were indicated in the order of their effect on the physiog­
nomy of the habitat. 

Estimates of shrub and tree-stem densities in regener­
ating clear-cuts were made using randomized milacre 
plots. When counting shrub (?. 6 ft tall) densities at 
drumming sites, a circular 0.004-acre plot was used that 
was centered on the drumming stage. Counts of tree 
saplings (1-4 inches db h) and poles (5-9 inches dbh) were 
made on 0.01-acre circular plots. 

Ruffed Grouse Measurements 
Active drumming males were censused annually using 
procedures described by Gullion (1966). The entire study 
area was surveyed at least twice between 20 April and 10 
May. A person was assigned to each management com­
partment. Four of the 5 compartments were surveyed by 
the same individual for the entire study period. The 
near-complete census was conducted by walking to 
known points within each compartment and listening for 
drumming grouse. Drumming sites that were active in 
the prior year were also examined for current sign. 
Activity centers occupied h)' drumming grouse were __ 
marked by paint, plastic flagging, and a metal, numbered 
tag. Drumming sites were also pinpricked on aerial pho­
tos and described in field notes. Forest composition with­
in 0.1 acre of the drumming site was recorded as was the 
immediate cover at the drumming site. The drumming 
stage was described (log, boulder, etc.), and the length, 
diameter, and azimuth of drumming logs were noted. 
Drummer use of habitats was compared with the avail­
ability of habitats by calculating the number of drum­
mers per 100 acres of available habitat. Drummer distri­
bution and density were assumed to be an expression of 
year-round habitat preference by both sexes (Gullion 
1977a, Thompson et al. 1987). 

This spring drummer census was compared with 
regional indexes of grouse abundance, which served as a 
control. The primary index was roadside drumming tran­
sects run by management personnel in northern 
Wisconsin. This and other grouse indexes were described 
and evaluated by Thompson and Moulton (1981). 

Estimates of fall grouse populations were made by 
multiplying the spring count of drummers by 6. This is 
similar to the expansion factors of 5.7 calculated by 
Gullion (1981a) and 6.4 by Kubisiak (1984). Though 

requiring a number of assumptions, these population 
estimates permitted crude approximations of hunting 
exploitation when compared with the reported harvest. 

Because snow-roosting conditions are believed to 
improve overwinter grouse survival (Gullion 1970), the 
number of days with 2._ 7 inches of loose snow was 
recorded each winter. Survival data were not available 
for individual grouse on the study area, so the numbers 
of snow-roosting days per year were compared with 
spring counts of drumming males and calculated rates 
of increase from the close of one hunting season to the 
beginning of the next. 

Incidental observations of avian predators (mainly 
horned and barred owls and, rarely, goshawks) were 
noted on field data sheets, but no systematic surveys of 
predator abundance were conducted. Major predator 
impacts on grouse population were assumed to coincide 
with the occasional migrations of northern raptors into 
the northern U.S. (Keith and Rusch 1989). Mammalian 
predator populations, except for fisher, were believed to 
be fairly stable. Regional fisher populations increased 
during the study period. However, radio tagging of 
grouse in northern Wisconsin indicated that mammalian 
predation was a minimal factor in a recent grouse popu­
lation decline (D. H. Rusch, UW-Madison, pers. comm. 
1994; Lauten and Balzer 1994). 

Drumming grouse were censused by listening and searching 
throughout the study area at least twice each spring. Drumming 
sites were marked in the field with plastic flagging and paint, and 
locations were pinpricked onto aerial photographs. The adjacent 
habitat was also described in field notes. 
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A check station was located at the entrance of the study area. Most 
years it was unattended and we relied on voluntary reports by 
hunters who completed a card and deposited it in a small lock 
box. A pneumatic traffic counter recorded vehicle passage. 

Hunter and Harvest Measurements 
Grouse hunting seasons began the Saturday nearest 1 
October and ended in mid-November from 1968 to 1975. 
The seasons were extended to 31 December beginning in 
1976 and opened on a mid-September Saturday starting 
in 1983. The bag limit was 3 I day until 1970 when it 
increased to 4 and then to 5 starting in 1971. The pos­
session limit was 2 times the daily bag. Sunday hunting 
was permitted. 

A voluntary check station was maintained at the 
entrance of the SLA each year from the start of the season 

RESULTS AND DISCUSSION 

Habitat Composition and Changes 
Forest overstory composition on the SLA was compiled 
for 1960, 1963, 1970, 1975, and 1981. The first 4 invento­
ries were based primarily on the 1963 forest reconnais­
sance, with adjustments made based on cutting activity. 
Only the 1963, 1975, and 1981 inventories are presented 
(Table 2). Direct comparison between the 3 inventories 
is difficult because of differences in forest-type map res­
olution and habitat-type definition. The 1981 inventory 
is the most accurate measure of habitats. Mapping was 
done to a much finer detail, and typing was based on 
the predominance of species affecting the physiognomy 
of each habitat. The 1981 inventory is the most repre­
sentative of habitats available from 1976 to 1988. 

The principal differences between the habitat inven­
tories during the study included an apparent reduction 
in what had been classified as aspen acreage. Much of 
this difference may have been due to classifying the 
mixed types as aspen during the earlier inventories 
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until mid-November. A sign instructed hunters on proce­
dures for reporting the date and number of grouse 
flushed and bagged. Cards were deposited into a locked 
box designed for timber scale slips. A pneumatic traffic 
counter was also maintained at the site. The check station 
was visited once or twice weekly on Monday and Friday 
from the week before grouse season in September until 
the week before the firearm deer season in mid­
November. In some cases, report cards were obviously 
falsified, and these were omitted from the totals. There 
was no attempt to correct for nonreporting by hunters. 

A hunter check station was staffed from 1967 to 1976 
and in 1982 to determine traffic volume, hunting 
effort/ success, and attributes of hunters, and to cali­
brate/validate the voluntary check. The station was 
staffed full days on the opening weekend and, thereafter, 
on alternating mornings and afternoons until closure of 
the hunting season before the firearm deer season in mid­
November. Hunters were briefed on the purpose of the 
study and procedures before entering the area. The num­
ber of auto occupants and the primary activity of each 
occupant were recorded (grouse or deer hunting, fishing, 
etc.). On leaving the area, they were asked to report 
game seen and bagged and method of hunting (road­
hunting from a vehicle, hunting with a dog, walking). If 
grouse were bagged, sex and age were determined. The 
total time each hunter spent on the study area was also 
recorded (see also Appendix B). 

The exit interviews determined the proportion of total 
vehicles that contained grouse hunters and the average 
number of hunters per vehicle. A pneumatic traffic 
counter was also operated during the hunter checks; 
from this information we calculated approximate hunt­
ing effort on the area. 

Table 2. Forest type composition (percent) of Stone Lake Area as 
shown by three inventories. 

Percent Composition 

Forest Type 1963 1975 1981 

Uplands 
Aspen 41.3 40.3 29.3 
Birch 7.3 4.8 8.6 
Balsam fir 1.8 1.8 8.7 
Northern hardwoods 2.6 7.1 7.7 
Red, white, and jack pine 7.1 7.0 4.4 
Hemlock 3.8 3.5 2.1 
Grass and upland brush 0.6 0.9 1.3 

Lowland 
Black spruce and tamarack 6.5 6.5 5.5 
Swamp conifers 3.2 2.7 2.6 
Swamp hardwoods 0.5 0.5 1.1 
Marsh and muskeg 16.6 16.4 16.6 
Lowland brush 7.2 7.4 7.7 
Stagnant black spruce 1.6 1.1 3.9 
Water 0.5 

Total 100.1 100.0 100.0 



even though these stands were dominated by other 
species. Often aspen was emphasized on forest recon­
naissance maps due to ease of regeneration and oper­
ability. Although some aspen dominance may have 
been lost due to poor cutting practices prior to 1970, the 
actual amount of aspen habitat should have increased 
as mixed stands dominated by birch, fir, and red maple 
were regenerated to aspen by dear-cutting. 

Major gains were shown for white birch and balsam fir 
between the last 2 inventories. The birch was no doubt 
present during the earlier inventory and classified with 
aspen. However, the predominance of birch may have 
increased in some stands as over-mature aspen broke up. 
Clearly balsam fir is increasing on the SLA despite signifi­
cant mortality of older fir caused by a spruce budworm 
infestation in 1980. However, the amount of increase may 
be exaggerated because some fir-dominated habitats were 
likely classed as aspen stands in the early inventories. In 
the absence of fire, the trend for more fir is expected to con­
tinue. The decrease in the amount of hemlock acreage was 
due to tighter mapping standards (hemlock vs. hemlock­
hardwood) that were applied during the 1981 mapping. 

Lowland types remained relatively stable. The propor­
tion of lowland increased slightly because small areas for­
merly included with upland types were delineated in the 
1981 survey. Also, some areas formerly classified as com­
mercial black spruce were reclassified as stagnant spruce. 

During the 1981 inventory, forest stands were classified 
into 17 primary types. However, when secondary types 

Table 3. Habitat composition (acres) of the Stone Lake Area in 1981. 

Component 
Speciesb A B F M H R J G UB 

1\llinor ········~· 45 .. (;)8 .. 103 40 58 28 25 4 
A 28 85 26 3 3 
AB 21 55 7 
AF 57 21 8 
AM 32 39 
ABM 11 2 7 
B 119 49 90 11 5 
BF 179 20 5 
BM 34 14 
BMF 23 6 
F 169 52 8 14 18 
FM 30 59 1 6 
FMA 30 
M 113 53 12 34 3 
s 6 46 4 32 
SB 2 3 4 5 
LB 
Total 
acres 1,224 359 349 323 89 127 63 25 25 
Percent 29.2 8.6 8.3 7.7 2.1 3.0 1.5 0.6 0.6 

Timber cutting was already underway in 2 of the 5 management 
compartments at the time of study. The primary product was 
pulpwood. 

were considered, a total of 82 "habitats" were recognized 
(Table 3). These habitats are shown to provide better per­
spective on the nature of the forest types discussed later 
(see also Appendix C). Of the 4,194 acres on the study 
area, only 3,307 were considered to be potential ruffed 
grouse habitat. Acreages of stagnant (nonproductive­
slow growing and sparsely stocked) black spruce, marsh, 
muskeg, and water were excluded. For some analyses, 
aspen age 0-4 years was excluded as grouse habitat. 

T LB Sx K LM Total 
·····s 301 164 698 25 2,400 

1 149 
83 

2 14 102 
71 
20 

274 
1 205 

48 
29 

22 12 2 297 
96 
30 

215 
88 

4 6 24 
19 23 21 63 

46 15 201 108 29 324 164 698 25 4,194 
1.1 0.4 4.8 2.6 0.7 7.7 3.9 16.6 0.6 100.0 

a A=Aspen J =Jack pine SC = Swamp conifers 
B = White birch G = Upland grass T =Tamarack 
F = Balsam fir UB = Upland brush LB = Lowland brush 
M =Northern hardwoods SH = Swamp hardwoods Sx = Stagnant black spruce 
H = Eastern hemlock S = White spruce K = Marsh grass and muskeg 
R = Red (and white) pine SB = Black spruce LM = Small lakes and ponds 

b Component species comprise 20% or more of the stems or cover. 
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Figure 3. Years of actual cutting from 1974 through 1989-90 on the Stone Lake Area. 
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Table 4. Acreages of aspen regeneration by treatment, compartment, and year of origin 
on the Stone Lake Area" 

Year Cut 

1957 
1958 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1984 
1985 
1988 

Total acres 

Traditionally Cut 

78 80 

7 
79 (7) 
46 
26 
16 

30 
204 (7) 

19 
13 (2) 

8 (9) 
42 (15) 
40 (44) 
71 (54) 

18 

211 (124) 

Demonstration-Cut 

79 

28 

3 

14 
47 (8) 
13 
31 (10) 
11 (10) 

9 (5) 

29 (13) 

88 

3 

20 (17) 

39 (3) 
10 

50 (29) 

10 
62 15 

89 

10 
8 (2) 

13 (4) 

19 (7) 

247 (46) 147 (49) 50 (13) 

Total 
Acres 

28 
10 
15 (2) 
98 (7) 
62 (2) 
34 (9) 
61 (15) 
40 (44) 
71 (54) 
20 (17) 
14 
86 (11) 
23 
44 (14) 
11 (10) 
19 (7) 
9 (5) 

50 (29) 
29 (13) 
10 

125 
859 (239) 

a Poorly stocked aspen is shown in parentheses. Stocking evaluations have not yet 
been made for cuttings after 1984. 

Timber Sales and Postsale 
Treatments 

Timber sales were conducted on 498 
acres within the 3 demonstration com­
partments between 197 4 and 1988 
(Table 4). Eight sales averaged 62 acres, 
but these sales were divided into cut­
ting units that averaged only 22 acres. 
The cutting schedule had to be modi­
fied repeatedly to accommodate fluctu­
ating market conditions and to salvage 
occasional windthrow. Thus, there 
were differences between the plan 
(Figure 2) and the resulting cutting pat­
tern (Figure 3). Many adjacent cuts 
were 7 to 8 years apart. 

Some additional administrative cost 
was necessary to accommodate the 
spacing of tracts to be cut. Small tracts 
resulted in more time and expense per 
acre for planning, cruising, and scaling. 
However, accurate dollar amounts 
were not recorded, and these addition­
al costs were believed to be small. The 
main cost was for additional sale 

Unmerchantable stems remaining after har­
vest were removed from many of the early 
cuttings by using a bulldozer with a tree­
cutting blade. This practice encouraged 
better reproduction of aspen stems. Improved 
timber prices allowed for requiring loggers 
to remove residual stems as part of the timber 
sale contract in later years. 

A portion of a clear-cut in Compartment 
80 during postsale treatment. Bulldozer 
tracks are visible in the foreground. This 
clear-cut was the largest patch cut during 
the study. 
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perimeters that had to be marked. No loss of stumpage 
value was believed to have resulted from employing the 
smaller tracts. 

Timber sale contracts prior to 1971 did not specify 
dear-cutting standards other than the 2-stick limit, so 
residual basal area in 24 cut stands ranged from as low as 
7 to as high as 78 ft2 I acre and averaged 32 ± 18 (SD) ft2. 

Species composition of the residual averaged 54% maples 
(mostly red maple), followed by white birch, aspen, and 
fir. The stand with 78 ft2 I acre was subsequently man­
aged as a northern hardwood (maple-dominated) stand. 

Several areas with excessive deciduous residual basal 
area (mostly > 30 ft2) were subsequently sheared from 
1965 to 1971 under special contract or with state bull­
dozers equipped with tree-cutting blades. Normally, 
shearing was done within one year of the completion of 
a sale. Most of the postsale treatment was done in 
Compartment 80 with only a limited amount occurring 
in Compartment 78. Basal areas of sheared stands aver­
aged 40 ± 11 (SD) ft2, and treatment averaged 2.1 ± 0.8 
(SD) acres/hour. Acreage treated ranged from 1.0 to 3.6 

Smaller patch cutting was practiced in 3 demonstration compart­
ments in an effort to intersperse aspen stands of different age 
classes. Here, a young aspen stand is surrounded by uncut 
stands. Young aspen is preferred drumming and brood habitat. 
Mature aspen is favored for nesting and winter feeding. 
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acres/hour and was correlated (r = -0.64, n = 13, P < 0.01) 
with residual basal area. Cost of postsale shearing aver­
aged $12.63/acre (1968-72 dollars). 

Two years after shearing, tree and shrub stem densities 
averaged 14,840 ± 4,800 (2 SE)/acre. Aspen and maple 
were the dominant tree species and averaged 7,900 and 
2,300 stems/acre, respectively. Spot checks 11 years after 
treatment indicated that stem densities had declined to 
fewer than 5,000/ acre, and fewer than 1,500 stems were of 
tree species. About two-thirds of the tree stems were 
aspen, and one-third was maple. This latter composition 
is similar to the composition of initial regeneration and is 
likely the approximate composition of the stand prior to 
timber cutting. Gullion (1983)also reported that 15 years 
after cutting stands had a composition similar to prehar­
vest despite postsale treatment to "remove" competing 
residual stems. The main advantage of the postsale treat­
ment was to preserve a high representation of aspen in the 
subsequent stand that might otherwise have been shaded 
out by competing hardwoods. 

Aspen Age-Class Distribution 
Timber cutting was completed in: Compartments 78 and 
80 prior to 1969, but postsale treatments resulted in 
spreading the year of origin for some stands from 1965 to 
1971 (Table 4). Of the 514 acres of aspen treated or cut 
within the study area from 1965 through 1971, 381 acres 
regenerated satisfactorily(> 2,000 aspen stems/ acre plus 
stems of other woody species as determined from winter 
aerial photography and ground inspection) for ruffed 
grouse habitat. The remaining 133 acres (26%) contained 
sparse regeneration due mainly to poorly drained soils. 

An additional 421 acres were cut in the 3 demonstra­
tion compartments from 1974 to 1985. Of this amount, 
106 acres (25%) regenerated poorly. The most recent cuts 
beginning in 1988 were not evaluated for adequacy of 
stocking. Considerably more acreage was set up for ear­
lier sale, but poor markets in some years deferred cutting. 

Much of the "traditional" aspen cutting that took place 
during the prestudy period occurred in patches similar to 
the specially planned cuttings in Compartments 79, 88, 
and 89 (Figure 3). These patches were caused mainly by 
interspersed lowlands but were all cut in a matter of a few 
years. Though some aspen trees were present in uncut 
forest types and as residual in the cutover areas, there was 
no deliberate effort made to leave residual aspen stands as 
in the demonstration cuttings. Two clumps of mature 
aspen, totalling fewer than 30 trees, were reserved from 
postsale treatment in Compartment 80. However, most of 
these blew down during the first summer after adjacent 
trees were cut. 

In the demonstration compartments from 1974 to 
1988, there were 23 tracts cut that averaged 22 acres. Each 
tract abutted stands of mature aspen. The expectation 
was that this practice would promote higher densities of 
grouse and that spreading the cutting activity over a 
longer period would sustain higher grouse populations 
throughout the aspen rotation. 



Management and Demonstration Costs 
Early in the study, detailed records were maintained on 
the cost of conducting various types of management. 
Monetary inflation s ince many of these treahnents were 
conducted makes these costs meaningful only in a rela­
tive sense. 

Abou t 14 miles of walking trails were mowed most 
years, and 18 wildli fe openings were constructed 
(Pigure 4). Walking-trail mowing and renovation aver­
aged about $50-60/mile during the mid-1980s. Trails 
were very popular with hunters and decreased the pro­
portion of hunters who hunted from vehicles (see 
"Hunting Patterns and ll arvest Exploration" section of 
this report). However, trail mowing alone cost an aver­
age of about $13/grousc bagg~d on the fl rea in 1984 and 
1985. Clearly the benefits of tra il management must be 
weighed in light of multiple uses and hunter satisfac­
tion ra ther than birds bagged. 

Opening consln1ction cost abou t $300/acre in 1982 
and 1986. Openings we~ developed primarily to benefit 
deer and probably nega ti vely affected grouse because 
most openings were cons tructed within recently cut 
aspen s tflnds. 

Records of sales administration costs became blurred 
during the study. The smaller sales and spaced cuttings 

in the demonstration compartments were expected to 
add administrative costs to timber sales. However, the 
early part of the study period coincided with height­
ened sensitivity to public concerns about large clea r­
cuts and aesthetics. Aesthetic strips and sma ller cutting 
tracts became a common practice on the American 
Legion State Forest. Therefore, the costs of cutting scat­
tered tracts were s imilar to i'ldministrativc costs for 
smaller routine sa les elsewhere on the forest. 
Advantages of the smaller sales included opening the 
bidding process to i'ldd itional timber operators and 
more timely completion of sales. 

Grouse Population Trends 
The number of active d rumming ru ffed grouse counted 
on the SLA ranged from a low of 16 in 1975 to highs of 62 
in both 1972 and 1986 and 78 in 1990 (Figure 5). The rel­
ative magn itude of the population peaks may be under­
estimated by our drummer census in that nondrumming 
males are believed to be more preva lent during popula­
tion highs (Gullion l981b). Results of the drummer 
census correlated very well with the regional drum­
ming index for the firs t 13 years of the study (r = 0.96, 

Lvggi11~ fmils were Kaled 1111d 1111111aged for h11nter walking trails. Createsl11se nml l111111i11g s/lccess occurred wlw11 /mils 11'ere seeded 
wifh rlowr 1111d 11107L''('d. Hnrvcsl success dimi11ished as clover disnppcnred amlwns lowr•s/ mlwn /mils WI'YI' 111JI 11/IJWI'd flriarlo lilt' /111111. 
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Figure 4. Constructed openings and access on the Stone Lake Area as existed from 1979 to 1994. 
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P = 0.001). Thereafter, the indexes appeared to diverge 
beginning in 1981. The increased availability of aspen 
saplings (5 to 24 years old) on the study area was 
believed to be the major reason for the disproportionate 
abundance of drummers on the SLA after 1981. 

Beginning in 1987, grouse populations began a 2-year 
decline on the SLA despite a continued increase in the 
regional index. Reports of hunting success in the vicinity 
of the SLA tended to corroborate a locally depressed pop­
ulation. The SLA population recovered to a peak in 1990 
and then joined in the regional "crash" following 1990. 

Cyclic Influences 

The 1972 peak in drumming ruffed grouse numbers on 
the SLA area (Figure 5) coincided with a cyclic high that 
was also reported in the early 1970s in Minnesota and 
central Wisconsin (Kubisiak et al. 1980). The precipitous 
decline in drummers on the area following 1972 was 
also matched by regional changes in grouse abundance 
(Rusch et al. 1978). This decline coincided with a 2-year 
invasion of goshawks as reported by Mueller et al. 
(1977) and Keith and Rusch (1989). 

A second peak in the cycle may have occurred region­
ally during 1978 to 1981 as shown by drumming counts 
in Minnesota (Dexter 1991) and Wisconsin (Kubisiak and 
Dhuey 1991). Neither index suggests a well-defined 
peak here, but the decline following 1981 again coincid­
ed with a reported 3-year invasion of goshawks (Keith 
and Rusch 1989). A third peak in the regional cycle 
seems to have occurred from 1988 to 1990 in Wisconsin 
and Minnesota, with Wisconsin peaking somewhat ear­
lier (Kubisiak and Dhuey 1991, Dexter 1991). The sharp 
decline of drummers on the SLA in 1987 and 1988 may 
have been the result of an apparent local abundance of 
owls noticed during the drummer census in spring 1988. 
It was the single biggest departure from trends shown 
by the regional index. We believe the 1990 peak in 
drummer numbers on the SLA exceeded previous peaks 
as a result of greater availability of prime grouse habitat 
on the area. The regional decline following 1990 again 
coincided with an invasion by boreal goshawks that 
began in 1989 and peaked during fall of 1992 as reported 
by Lauten and Balzer (1994). 

Winter Impacts 

The presence of loose snow for burrow roosting is 
believed to improve overwinter grouse survival (Gullion 
1970). Snow cover should provide insulation for energy 
conservation and also protect against avian predators. 
The number of snow-roosting days per year on the SLA 
averaged 47 ± 26 (SD)/year (Table 5). Although we did 
not have data on survival of individual grouse, we found 
that availability of roosting snow, alone, did not correlate 
(r = 0.06, n = 24, P = 0.78) with subsequent numbers of 
drumming grouse (Figure 6). An attempt to correlate cal­
culated postseason to preseason population changes 
(Lambda2) with available snow-roost days produced a 
correlation coefficient of only 0.20 (n = 24, P = 0.36). 

Excluding years of population crashes did not improve 
these correlations. The presence of roosting snow also 
correlated weakly with trends in drumming grouse at the 
Sandhill Wildlife Area (Kubisiak et al. 1980). 

Thompson and Fritzen (1988) indicated that conifers 
(redcedar) were used by grouse for roosting in the 
absence of snow in Missouri. Energy (heat) loss was 
almost twice as great in conifers as in snow roosts, but 
was nearly one-third as great as in deciduous cover. The 
high amount of conifers (especially balsam fir and 
swamp conifers) on the SLA may have compensated 
somewhat for poor snow-roosting conditions. We did 
not attempt to analyze the impact of subzero or subther­
malneutral temperatures on grouse when roosting snow 
was absent. 

Harvest Impacts 
No attempt was made to obtain estimates of harvest by 
compartment because of the difficulty of obtaining such 
specific effort and success information from hunters, 
especially at a voluntary check station. However, hunter 
use of the SLA was known to be disproportionately 
heavy in Compartments 78 and 80 because of the abun­
dance of access trails. Road and trail densities averaged 
7.2/ mile2 of habitat in these compartments compared to 
3.9 in the demonstration compartments (see Figure 4). 
The most remote and least-hunted compartment was 

Snow roosting by ruffed grouse is believed to improve their sur­
vival. Soft snow deeper than 7 inches provides insulation from 
cold temperatures and concealment from avian predators. Here 
there is an entrance hole (upper) where the grouse dived into the 
snow and exit hole where it flushed. 
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Figure 5. Comparison of ruffed grouse population indexes from the Northern Forest 
(regional index in drums/transect) and the Stone Lake Area drummer census. 
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Stone Lake Area. 

5 

Ab 
sc 

4 F 
UJ Ac 
f SH 
<J 

UB <( 
0 3 0 ..-
~ 
CP 
E 2 
E 
:I 

0 

0 

Ab sc F Ac LB 

Aspen saplings 
Swamp conifers with cedar 
Balsam Fir 
Aspen poles 
Swamp hardwoods 
Upland brush 

B SH M 

Habitat Type 

B White birch 
LB Lowland brush 
SB Black spruce 
M Northern hardwards 
J Jack pine 
R Red and white p1ne 

Area Mean 

UB SB 

Figure 7. Mean densities of drumming grouse by habitat on the Stone Lake Area 
(1976-87). 

18 

R 

Compartment 89, which had no trail 
access until 1979 and thereafter had 
only 0.4 mile of trail (0.7 /mile2 of 
habitat). Despite these differences in 
hunting effort and access, it is doubt­
ful that harvest exploitation caused 
any major differential in subsequent 
drummer densities. 

The trends in the grouse popula­
tion on the SLA matched or exceeded 
regional trends, which suggests that 
hunting on the area did not have an 
overall depleting effect. Overall, 
average estimates of harvest exploita­
tion of grouse by hunters peaked at 
35% from 1972 to 1975 (see "Hunting 
Patterns and Harvest/Exploitation" 
section of this report). Even in the 
most vulnerable compartments, we 
suspect that replacement birds would 
move in from lightly hunted adjacent 
land. Therefore, we don't think that 
the population responses shown by 
the drummer census were affected 
significantly by differential hunting in 
the compartments. 

Grouse Densities by Habitat 
Type 

Drummer densities on the SLA aver­
aged 1.3/100 acres of habitat from 
1976 to 1987. Aspen sapling habitat 
(aged 5 to 24 years) was by far the 
most heavily used type (Figure 7). Of 
11 other habitats rated, only swamp 
conifers and balsam fir attracted 
above-average drummer densities. 
All other habitats, including older 
aspen habitat, were below the overall 
study area average. Pine habitats 
had the lowest intensity of use by 
drumming grouse. 

Generally, upland timber types of 
pole and larger size classes had poor 
representation of deciduous (tall 
shrubs and tree regeneration) under­
story. Balsam fir seedlings and sap­
lings were an increasing component 
of many stands during the study 
period. In some maturing aspen 
stands, the growth of balsam within 
the stand appeared to sustain higher 
drumming grouse densities than 
were present in similarly aged stands 
without fir. 

Swamp conifer habitats were com­
posed mostly of white-cedar with 
small breaks occupied by alders. 
Conifers apparently provided the 



preferred height (20+ ft), while the alders provided the 
necessary stem density (Cade and Sousa 1985). This 
structure is similar to that found on upland-lowland 
edges where upland overstory trees provide height and 
lowland alders provide stem density. 

Balsam fir was especially important at drumming 
stages where fir seedlings or saplings provided supple-
mental cover to deciduous stems. It was also, no doubt, 
valuable for winter roosting sites (Thompson and 
Fritzell 1988). The relative importance of balsam fir in 
this analysis is biased by situations where fir occurred on 
the upland-lowland edge in conjunction with alders. 
Alders apart from nearby taller trees were little used by 
drumming grouse, presumably because they are less 
than 15ft tall (Cade and Sousa 1985). 

Habitat types shown in Figure 7 are classed according 
to the dominant tree (cover) species in the stand. See 
Table 3 and Appendix C for a more detailed description of 
these habitat classes. 

Aspen Age Classes and Drummer Use 

Male ruffed grouse reoccupied young aspen sapling stands 
when regrowth was 5 to 10-years-old (Figure 8). The inten-
sity of use in young aspen remained high through the 24th 
year. Relatively few stands were older than 25 and younger 
than 50 years on the SLA, so the decline in use after age 24 
may be less precipitous than shown in Figure 8. 

White birch stands were lightly used as drumming habitat as were 
stands of northern hardwoods and pines. 

Table 5. Number of days with 7 or more inches of roosting snm:L'. 
December 1 through March 31 at Rhinelander. 

Year Dec Jan Feb Mar Total 

1967-68 0 16 0 0 16 
1968-69 19 14 16 0 49 
1969-70 24 31 21 0 16 
1970-71 6 31 18 0 ~-_;) 

1971-72 4 31 29 11 75 
1972-73 16 0 16 1 33 
1973-74 11 17 1 0 29 
1974-75 12 13 23 14 62 
1975-76 0 30 9 14 53 
1976-77 0 29 9 4 42 
1977-78 16 31 28 10 85 
1978-79 31 31 23 0 85 
1979-80 0 0 0 0 0 
1980-81 1 25 3 0 29 
1981-82 4 31 20 0 55 
1982-83 0 21 15 0 36 
1983-84 21 31 10 0 62 
1984-85 4 0 6 4 14 
1985-86 31 31 28 8 98 
1986-87 0 0 0 0 0 
1987-88 13 30 0 0 43 
1988-89 0 18 0 17 35 
1989-90 18 27 13 6 64 
1990-91 0 19 12 0 31 
1991-92 0 0 13 8 21 

Upland-lowland edges were preferred drumming sites when aspen 
sapling habitat was scarce. Dense alders in the lowland plus taller 
trees on the upland combined to provide favorable drumming habi­
tat. Alders away from overstory trees were not used for drumming. 
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Figure 9. Trend in ratio of Stone Lake Area drummer census and Northern Forest 
index, which suggests higher than expected grouse numbers on the Stone Lake Area 
beginning after 1980. 
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Figure 10. Annual drummer densities on demonstration Compartments 79, 88, and 
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based on potential grouse habitat including recently clear-cut aspen (0-4 years old). 

20 

Kubisiak (1985a) reported that use 
by drumming grouse peaked during 
the 6- to 10-year age class of aspen in 
central Wisconsin with use tapering 
off as aspen stands matured. The 
presence of alder in some aspen 
understories resulted in higher 
drummer densities in these stands 
than observed at the SLA. However, 
in the absence of an alder understory, 
drummer densities were only slight­
ly higher in aspen habitats in the cen­
tral Wisconsin areas than on the SLA 
(Kubisiak 1985a). 

Highest drummer densities on the 
SLA occurred in 8- to 24~year-old 

stands. Thereafter, stem densities 
apparently declined below the desir­
able threshold. The length of time an 
aspen stand is used by drumming 
grouse seems to vary with the site 
index and, perhaps, the habitat class 
(Kotar et al. 1988). Parker and Hardin 
(1990) reported that the mean for years 
of drumming by. individual birds was 
longer for sites classed as PMV 
(Pinus /Maianthemum-Vaccinium) 
than for sites classed as TMC 
(Tsuga/Maianthemum-Coptis) or ATM 
(Acer-Tsuga/Maianthemum). PMV 
occurs on drier, less rich soils and typ­
ically has more hazel brush than TMC 
and ATM (Kotar et al. 1988). The pres­
ence of some balsam fir also seemed to 
prolong grouse use in some aspen 
stands. On the central Wisconsin 
study areas, use by drumming grouse 
was clearly prolonged in aspen pole 
stands that contained an alder under­
story (Kubisiak 1985a). 

Grouse Population 
Responses to Cuttings 
One of the main hypotheses of this 
study was that small clear-cuts 
(spaced temporally and geographi­
cally) in aspen would produce more 
grouse than larger timber sales. 
Interspersion of aspen age classes 
insures close proximity of year­
round life requirements of grouse. 
Dense saplings are preferred drum­
ming and brood habitat, and mature 
trees are a preferred winter food 



source and spring nes ting habitat (Gull ion 1977a). 
Gullion (1988a) indicated that drummer densities can be 
expected to decline rapidly as the size of aspen clear-cuts 
exceeds 2.5 acres. 

Compartments 78 and 80 had been harvested in the 
traditional fashion during 1965 to 19Tl when virtually aU 
upland timber wa::; set up ttnder one sale and commer­
cially clear-cut exc~pt for northem hardwoods (which 
were thinned), pine, and hemlock. However, less than 
half of these 2 compartments were cut heavily (cleanly) 
enough to promote good aspen regeneration. Some bal­
sam fir unders tories were left because there W<'IS interest 
in preserving winter deer cover. Portions of these 2 com­
partments (especially Comp. 80) were mechanically 
cleared of residual stems in deciduous stands following 
timber harvest to insure good aspen regeneration. Little 
thought was given to the effect this activity might have on 
the study design. The main focus was on having relative­
ly large ("traditional") cuts to compare to the demonstra­
tion cuts and to determine the effi cacy of postsale aspen 
treatments. (The latter became a significant habitat main­
tenance activity across northern Wisconsin during the 
1970s, in part as a resu It of demonstrations at the SLA.) 

Comparh11ents 79, 88, and 89 were schedtLied for a 
"demonstration" p<~ tchwork of cuttings over a 12-yeCir 
ped od . The Clctual cutting period was extended because 
of fluctuating markets. A limited amount of cutting 
took place in the latter compartments prior to the study, 
but these sales were relatively insignificant to the total 
area and on a compartment scale may have been signif­
icant only in Compartment 89. 

Responses by Study Area 
The d ivergence of the drummer census trend on the 
SLA from the regional roadside drumming ind ex 
(Figure 5) suggests that t imber harvest activities on the 
study area resulted in increased grouse population den­
sities on the SLA. During the firs t 13 years of the s tudy, 
the ra tio between the drummer count on the study area 
et nd the roetdside index averaged 1.4 (Figure 9). After 
19l:H, the ratio averaged 2.1, suggesting thett the grea ter 
availability of prime aspen habita t on the SLA in these 
lettter 14 yea rs resulted in disproportionately more 
ruffed grouse than the regional average. 

Responses by Treatment 
Trea tment-wide grouse response to deliberate age-class 
interspersion of aspen was not clearly evident at Stone 
Lake dL1ring lhe early half of this aspen rotation. Overall 
grouse densities etnd trends in the traditionally cut com­
pa rtments were s imilar to those on the demonstration 
compartments (Figure 10). Drummer densities for the 
entire study period averaged 1.31/ 100 acres of potential 
grouse habitat on the demonstration-cut compartments 
(Comp. 79, 88, and 89) and 1.20/"100 acres on the tradi­
tionillly cut compnrtments (Cornp. 78 nnd i:lO) (Table 6). 

Ruffed grouse densities were similar in both trcnt­
men.ts during "cyclic high" populations in the early ;md 
late 1980s. During 1980 to 1982, d rummer densities 
averaged "l.38 and 1.27/ 100 «cres, rcspecti vdy, on th~.: 
demonstration-cut and traditionally cut compartments. 
These densities were not significnntly different (I = -0.661 

3 df, P -= 0.56) (Table 7). During the high popu l-ations of 
1988 to 1990 when LTeatment effecls should have been 
most noticeable to date, d rummer densitil!:> un the 
demonstration compartments averaged 2.08/ 100 acre.;;, 
which was not significantly d ifferent from an nverage of 
1.75/100 acres found on the traditionally cut compart­
ments (f = -1.75,3 df, P ~ 0.18). 

Expecta tions were that drummer densities would be 
lower during the early 1970s in the traditionally cul com­
partments because large areas of cutover aspen would 
be too young to be attractive to drummers. From the 
mid-1970s to mid-1980s, higher densities m ight have 
been expected in the traditional ly cut compartments 
because of the g1·cater availability of prime-age aspen 
saplings, even though not deliberately interspersed with 
mature aspen stands. After the mid-1980s, it was expect­
ed that the grouse densities in tJ1e demonstration com­
partments would begin to exceed those in the tradition­
ally cut compartinents. llowcver, almost the opposite 
was found during the first 20 years of the study (Figure 
"10). The traditionally cut compartments outperformed 
IJ1e demonstration compartments from 1969 to 1971, but 
then underperformed in a ll but one year from 1972 
through 1984. In ] 987, the densities of drummers in the 

A t.wicnl grouse drtJ /1/IIt iiiK .~ tage 1111 111 1 alder ad;.;c willt l11ms/Js 
of taller balsam fir providi11g immrdiatc cout'l' for 1/w ~tnxc·. 
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Table 6. Density of drumming grouse per 100 acres by treatment and compartment on the Stone Lake Area. 

Traditionally Cut Demonstration-Cut SLA 

78 80 Mean 79 88 89 Mean Overall Mean 

Year (589 acres)• (781 acres) (1,370 acres) (838 acres) (715 acres) (384 acres) (1,937 acres) (3,307 acres) 

1969 1.5 (9)b 0.8 (6) 1.1 0.8 (7) 0.7 (5) 1.0 (4) 0.8 0.9 (31)C 
1970 2.0 (12) 0.9 (7) 1.4 1.3 (11) 0.4 (3) 1.3 (5) 1.0 1.1 (38) 
1971 1.9 (11) 1.7 (7) 1.8 1.8 (15) 1.0 (7) 2.1 (8) 1.5 1.6 (54) 
1972 1.5 (9) 1.8 (14) 1.7 1.8 (15) 2.1 (15) 2.3 (9) 2.0 1.9 (62) 
1973 0.8 (5) 0.8 (6) 0.8 1.3 (11) 0.8 (6) 0.8 (3) 1.0 0.9 (31) 
1974 0.7 (4) 0.1 (1) 0.4 0.7 (6) 0.8 (6) 1.6 (6) 0.9 0.7 (23) 
1975 0.5 (3) 0.4 (3) 0.4 0.7 (6) 0.3 (2) 0.5 (2) 0.5 0.5 (16) 
1976 1.0 (6) 0.5 (4) 0.7 0.8 (7) 0.4 (3) 1.8 (7) 0.9 0.8 (27) 
1977 1.5 (9) 0.6 (5) 1.0 0.6 (5) 1.4 (10) 1.8 (7) 1.1 1.1 (36) 
1978 1.5 (9) 0.5 (4) 0.9 0.5 (4) 1.5 (11) 1.8 (7) 1.1 1.1 (38) 
1979 1.5 (9) 0.6 (5) 1.0 1.1 (9) 0.8 (6) 1.3 (5) 1.0 1.0 (34) 
1980 0.8 (5) 0.9 (7) 0.9 1.1 (9) 1.3 (9) 1.6 (6) 1.2 1.1 (36) 
1981 1.4 (8) 1.7 (13) 1.5 1.0 (8) 1.8 (13) 1.8 (7) 1.4 1.5 (49) 
1982 1.4 (8) 1.4 (11) 1.4 1.0 (8) 1.7 (12) 2.1 (8) 1.4 1.4 (47) 
1983 1.2 (7) 0.9 (7) 1.0 1.1 (9) 1.3 (9) 1.8 (7) 1.3 1.2 (39) 
1984 1.0 (6) 1.3 (10) 1.2 1.2 (10) 1.7 (8) 1.3 (5) 1.2 1.2 (39) 
1985 1.4 (8) 2.2 (17) 1.8 1.4 (12) 1.3 (9) 2.1 (8) 1.5 1.6 (54) 
1986 1.7 (10) 2.3 (18) 2.0 1.9 (16) 1.7 (12) 1.6 (6) 1.8 1.9 (62) 
1987 1.5 (9) 1.5 (12) 1.5 1.7 (14) 1.8 (13) 1.8 (7) 1.8 1.7 (55) 
1988 1.4 (8) 1.4 (11) 1.4 1.4 (12) 1.8 (13) 1.6 (6) 1.6 1.5 (50) 
1989 1.5 (9) 1.9 (15) 1.8 1.8 (15) 2.2 (16) 2.6 (10) 2.1 2.0 (65) 
1990 2.0 (12) 2.2 (17) 2.1 2.3 (19) 2.9 (21) 2.3 (9) 2.5 2.4 (78) 
1991 1.0 (6) 1.5 (12) 1.3 1.7 (14) 2.4 (17) 1.0 (4) 1.8 1.6 (53) 
1992 0.5 (3) 1.2 (9) 0.9 1.2 (10) 0.8 (6) 1.0 (4) 1.0 1.0 (32) 
1993 0.3 (2) 0.6 (5) 0.5 0.6 (5) 0.3 (2) 1.3 (5) 0.7 0.6 (20) 
1994 0.7 (4) 0.8 (6) 0.7 0.8 (7) 0.8 (6) 1.0 (4) 0.9 0.8 (27) 
Mean 1.23 1.17 1.20 1.22 1.31 1.58 1.31 1.27 

• Acres of grouse habitat-excludes stagnant black spruce, marsh, and muskeg. 
b Actual number of drumming grouse in parentheses. 
c Total number of drumming grouse in the SLA. 

demonstration compartments did indeed begin to slightly 
exceed that in the traditionally cut compartments. 

One possible reason for the similarity in treatment­
wide responses during the first half of this aspen rota­
tion is that the traditionally cut areas were not totally 
without mature aspen trees for a source of winter food. 
Considerable noncommercial residual aspen remained 
in some cutover stands (especially in Camp. 78), and the 
largest contiguous block of "clean" clear-cut was only 
about 0.25 mile wide (in Camp. 80). The natural inter­
spersion of upland and lowland soils cause a "patchi­
ness" even in the traditionally cut compartments, and 
some aspen trees remained uncut in these lowlands and 
adjacent stands. Other possible explanations for the 
similarity of results from the 2 treatments become 
apparent when grouse trends are examined by individ­
ual compartment. 

Responses by Compartment 

Ideally, drumming grouse counts should have begun 
prior to any cutting in these compartments because the 
compartments have inherent differences other than tim­
ber-cutting patterns. Pretreatment measurements would 
have illustrated these differences and strengthened 
interpretations of subsequent grouse responses to the 
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modified cutting schedules. Beyond these possible 
intrinsic differences, there were some obvious differ­
ences in how individual compartments were treated. 

Closer evaluation seems to reveal that combining 
results for Compartments 78 and 80 as representative of 
"traditional" cutting obscured significant differences 
that may have management implications. One of these 
findings is the relatively high density of drummers 
found in aspen saplings in Compartment 80 (Table 8). 
Drummer densities in aspen saplings in Compartment 
80 were not greatly different from those found in the 
demonstration compartments during peaks in the 
grouse population during the 1980s. Only when results 
from Compartments 78 and 80 are combined does there 
appear to be a significant difference between traditional 
and demonstration cutting. This difference is caused 
only by the low drummer densities found in what was 
classified as "good" (well-stocked) aspen saplings in 
Compartment 78. 

Timber cutting in Compartment 78 was most nearly 
like "traditional" cutting in that most of the cutting was 
not followed by postsale treatments to remove excessive 
overstory as was the case for many deciduous stands in 
Compartment 80. "Traditional" in Compartment 78 meant 
not only a large sale area, but application of the 2-stick 
limit, which resulted in high residual in the compartment. 



'Traditional" in Compartment 80 
meant only large sale area in that most 
of the deciduous stands were subse­
quently mechanically cleared of resid­
ual standing trees in an attempt to 
enhance aspen regeneration (a "new" 
rather than a "traditional" practice). 
The cleaner cuts in Compartment 80 
also permitted repeated aerial evalua­
tion for poorly stocked aspen areas, 
which were subtracted from some of 
our analyses. Some poor sapling 
stocking that developed was likely 
obscured in Compartment 78 by over­
story residual trees. This likely result­
ed in underestimating the drummer 
density in the well-stocked aspen 
saplings in Compartment 78. 

Overall grouse responses in 
Compartments 78 and 80 appeared 
to complement each other in a com­
pensatory way during the study 
period (Figure 11). The high amount 
of residual in Compartment 78 
seemingly sustained higher drum­
mer densities or caused grouse to 
occupy cut areas sooner than areas 
in compartment 80 that had been cut 
"cleaner"; when combined, these 
counts compensated for the high 
proportion of mechanically sheared 
areas in Compartment 80 that were 
unattractive to grouse for at least 4 
years after shearing. Beginning in 
1980, Compartment 80 appeared 
to outperform Compartment 78. 
Likely this was due to the increased 
availability of prime-aged aspen in 
Compartment 80. Aspen stem den­
sity in Compartment 78 may have 
already begun to decline, hastened 
by excessive overstory residual and 
sandy soils. 

In Compartment 80 most decidu­
ous residual trees were mechanically 
removed from clear-cut areas in the 
eastern portion. However, the largest 
contiguous block of "clean" clear-cut 
was only about 0.25 mile wide in the 
southeast portion of Compartment 80 
(see Figure 3). This clear-cut area also 
included considerable land that was 
characterized by poor internal 
drainage; good aspen regeneration 
occurred only on the better drained 
soils. Here, the maximum drummer 
density recorded was about 7 to 8 
drummers/100 acres of well-stocked 
aspen saplings (137 acres) in 1985 and 
1986 or 4.5 drummers/100 acres of 

Table 7. Drummer densities by compartment and treatment during two periods" of !righ 
grouse population on the Stone Lake Area. 

Compartment Potential Total Drummers Drummers/tOO Acres/Year 

and Treatment Range (acres) 1980-82 1988-90 1980-82 1988-90 

Traditional 
78 589 21 29 1.19 1.64 
80 781 31 43 1.32 1.84 

Total 1,370 52 72 1.27 (avg) 1.75 (avg) 

Demonstration 
79 838 25 46 0.99 1.82 
88 715 34 50 1.59 233 
89 384 21 25 1.82 2.16 

Total 1,937 80 121 1.38 (avg) 2.08 (avg) 

a These periods were chosen because they seemed to coincide with regional high 
populations and gave some temporal spread between periods shown. An "inter-
cyclic" high population on the SLAin 1985 and 1986 exceeded densities found in 
1980-82. 

Table 8. Drummer densities in prime-aged aspen by compartment and treatment during 
two periods" of high grouse populations on the Stone Lake Area. 

Aspen Sapling Drummers/ 
Compartment Acreage Total Drummers 100 Acres/Year 

and Treatment 1980-82 1988-90 1980-82 1988-90 1980-82 1988-90 

Traditional 
78 174 (12)b 174 (22) 19 15 3.64 2.87 
80 193 (10) 193 (21) 27 36 4.66 6.22 

Total 367 (11) 367 (21) 46 51 4.18 (avg) 4.63 (avg) 

Demonstration 
79 62 ( 9) 167 (10) 10 39 538 7.78 
88 52 ( 7) 119 (11) 15 31 9.62 8.66 
89 29 (21) 32 (10) 6 9 6.90 938 

Total 143 (11) 318 (10) 31 79 7.23 (avg) 8.28 (avg) 

a These periods were chosen because they seemed to coincide with regional high 
populations and gave some temporal spread between periods shown. An "inter-
cyclic" high population on the SLAin 1985 and 1986 exceeded densities found in 
1980-82. 

b Average age of aspen sapling stands in parentheses. 
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Figure 11. Annual drummer densities in the 2 "traditionally cut" compartments. 
Densities are based on potential grouse habitat including recently clear-cut tracts. 
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total clear-cut (243 acres). Despite the size of this cutover 
area, these densities compare favorably with the patch­
cut results in the demonstration compartments (Table 8). 

A missing piece of vital information is the effect of 
the postsale residual on subsequent aspen stocking 
trends in Compartment 78. Aspen stem densities here 
were likely depressed initially compared to stem densi­
ties in other cuts and may have lost stem density earli­
er. If so, "cleaner" cuts in Compartment 78 may have 
produced higher aspen stem densities and higher 
grouse populations for 5 to 24 years following harvest 
than we documented. However, grouse use may also 
have been lower than what we found immediately fol­
lowing cutting if there had not been the taller cover pro­
vided by the residual trees. In the future, "poor" cut­
ting practices during the 1960s in Compartment 78 may 
favor grouse as residual trees from the earlier cut 
become merchantable and cutting activity is reinstated 
long before what would have been possible if stands 
had been cut "cleaner." 

Drummer density trends for Compartments 79, 88, 
and 89 showed relatively minor differences (Figure 12). 
Compartment 79 seemed to lag in performance compared 
to the other 2 compartments, especially during the early 
1980s. The generally lower performance is likely because 

Young aspen stands 8 to 20 years old were the most highly preferred 
drumming habitats in the Stone Lake Area. High stem density and 
suitable overstory height appear to be necessary prerequisites. 
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184 acres of the 838 acres of potential grouse habitat 
occurred on private land where active cutting did not take 
place between 1940 and 1993. This private land also con­
tained significant acreage of mature (> 15 inches dbh) red 
and white pine, which contributed to the documentation 
of extremely low use in this habitat type by drumming 
ruffed grouse. 

Compartment 88 trends encompassed both the high­
est and lowest densities of grouse found by compart­
ment during the study period. The low in 1993, along 
with other recent lows in all other compartments, sug­
gests that grouse populations will crash to very low 
densities despite the increased availability of prime 
aspen sapling habitat. 

Compartment 89 trends appeared to outperform 
most other compartments in most years. Two cuts con­
ducted in 1958 and 1965 appear to have contributed 
significantly to the number of drummers recorded on 
this area during the early portion of the study. More 
recent cutting activity beginning in 1978 should pre­
serve the productivity of this compartment in future 
decades. This was the most remote and least hunted of 
the 5 compartments, yet trends in drummer density 
tended to follow that of other more heavily hunted 
compartments. 

Grouse Preference for Aspen Saplings 

Gullion (1983) indicated that grouse would favor 
aspen sapling habitat over alder and lowland edges 
when given a choice. This appeared to be the case on 
the SLA where there was a strong orientation of drum­
mers to prime age (5-24 year) aspen habitats following 
cutting. During the earlier years of this study, drum­
ming grouse were oriented to balsam fir, swamp 
conifers, and alder (Figure 13). As aspen sapling habi­
tat became available, there was a profound shift of 
drummers into the aspen habitat. The amount of 
prime aspen sapling habitat increased gradually from 
less than 7% of the total habitat during 1969 to 1972, to 
14% by 1980, and to 21% by 1989. The acreage of alder 
and swamp conifer was relatively unaffected by cut­
ting, and the amount of balsam fir increased during 
the study period. The quality of alder habitat, howev­
er, deteriorated somewhat as stem density declined 
with age during the 27 years of observation. Area­
wide, 130 (67%) of 193 drummer observations were in 
well-stocked aspen saplings during the recent high 
population (1988-90) when prime-aged aspen habitat 
comprised only 21% (685 of 3,307 acres) of the poten­
tial grouse range on the SLA. 

Drummer distribution in Compartment 79 serves 
as a specific illustration. During the peak 3 years of 
grouse population in the early 1970s prior to planned 
aspen cutting, the majority of drumming centers were 
oriented to lowlands, lowland edges, and balsam fir. 
Of 19 activity centers in Compartment 79, only 2 
occurred within areas presently dominated by prime­
aged aspen habitat. Seven were on alder edges, 3 
were in swamp conifer, and most were influenced by 
the presence of sapling balsam fir. Of 24 activity 



centers located during 1988 to 1990, 
18 were found in aspen saplings 
aged mainly 8 to 15-years-old. Two 
additional drummers alternated 
between saplings and uncut areas. 
Drummer densities in the aspen 
saplings of this compartment aver­
aged 7.8/100 acres during 1988 to 
1990. 

Implications 

The demonstration-cut areas were 
deliberately planned to retain 
mature aspen stands adjacent to 
newly cutover stands to insure 
mature aspen trees as a source of 
flower buds for winter food. The 
responses to this food and cover 
plan were not yet apparent in the 
treatment-wide comparisons. The 
treatment-wide effect of planned 
interspersed cutting on the SLA may 
become evident as the stands in the 
traditionally cut compartments 
mature. Few new sapling habitats 
will develop there during the 
remainder of the aspen rotation, par­
ticularly in Compartment 80, and 
grouse densities will likely decline. 

In the demonstration compart­
ments, continued cutting of small 
tracts insures continuous availability 
of aspen sapling habitat throughout 
the aspen rotation. These compart­
ments will likely sustain higher den­
sities of grouse during the remainder 
of this aspen rotation. The deliberate 
interspersion of young and old 
stands in the demonstration com­
partments tended to produce some­
what higher densities of grouse per 
unit area treated than the larger cuts, 
even in the short term. However, the 
most expansive clear-cut on the area 
(243 acres) resulted in drummer den­
sities that were not much lower than 
the smaller patch cuttings. In view 
of the mix of upland and lowland 
types on the SLA, it appears that 
insuring good aspen regeneration 
was paramount to deliberate inter­
spersing of aspen age classes in the 
short term (the first 25 years of this 
aspen rotation). However, inter­
spersed smaller cuts will help insure 
a continuous supply of young aspen 
throughout longer periods of time 
and should result in higher average 
grouse densities in the long term 
(50+ years). 
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Figure 12. Annual drummer densities in the 3 "demonstration-cut" compartments. 
Densities are based on potential grouse habitat including recently clear-cut tracts. 
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Figure 13. Change in proportion of drummers located in prime aspen habitat compared 
to drummers found in alder, balsam fir, or swamp conifers at the Stone Lake Area. Aspen 
sapling habitat availability increased from 7% of the SLAin 1969-72 to 21% by 1989. 

Drummer Site Selection 
The literature is replete with descriptions of drumming stages, logs, and 
centers (Palmer 1963, Boag and Sumanik 1969, Stoll et al. 1979, Hale et al. 
1982, Thompson et al. 1987). It was not the intent of this study to replicate 
them. The purpose of this section is to further characterize the study area 
and to show similarities to other descriptions of drumming sites. 

Cover Density at Logs 

Early in the study when aspen sapling habitat was rare, site characteristics at 
drumming logs were compared with measurements at random points 
throughout the SLA. Only 3 of the 8 attributes recorded at each site were 
markedly different between occupied sites and random locations (Table 9): 
Drumming sites tended to have more balsam fir in the overstory than random 
sites; the nearest conifer was much closer to drumming sites than random 
points; and mature aspen trees were more often near drumming sites than at 
random points. It was during this time that balsam fir and alder habitats were 
the most intensively used drumming habitats on the SLA (Kubisiak et al. 1980). 
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Thompson and Fritzen (1989) suggested that habitats 
that are deficient in hardwood understory will be 
enhanced by the presence of conifer cover (redcedar in 
Missouri). Moulton (1974), studying large areas of 10 to 
15-year-old aspen, found a positive correlation between 
drummer density and the abundance of mature (> 5 inches 
dbh) male aspen trees in large clear-cuts (Figur~ 14). 

In 1984, we measured stem densities at 51 recently 
activ~ .drumming logs in aspen saplings. Woody stem 
dens1hes (> 6 ft tall) averaged 8,200 stems/acre with 
sten:s taller than 15 ft comprising 2,600 of this average. 
Eqmvalent Stem Densities (ESD), as defined by Cade and 
Sousa (1985), averaged 5,580 ± 570 (2 SE) stems/acre. 
ESD values at individual sites ranged from 1,900 to 
10,200, but only 3 drumming sites had ESD values lower 
than 3,000. All3 of the latter sites were influenced by the 
presence of fir seedlings in the understory that were too 
short ( < 6 ft tall) to be included in the ESD measurements. 
These ESD measurements seem to corroborate the con­
tention that there is a threshold stem density below 
which drumming grouse will normally not be found in 
the habitat (Cade and Sousa 1985). 

Movement of Drummers to Alternate Logs 
Grouse were not banded during the study, so it was not 
possible to determine with certainty that birds seen in 
different places were necessarily the same individual. 
However, there were occasions when it appeared that the 
same drummer used drumming sites that were widely 
spaced. As an example, one bird (activity center #7947) 
drummed from a rock pile as a primary stage and was 
sub~equently heard drumming successively on 2 logs, 5+ 
ch.ams to the west. The latter logs became primary drum­
mmg stages for 2 and 3 years, respectively. This same 
bird appeared to use these 3 widely spaced sites as alter­
nate stages during this period. A second bird (activity 
center #7955) drummed one year from a stage on a large 
boulder, but also drummed on a birch log 4 chains away 
and on elevated points between. The birch log became 
the primary stage for the next 5 years. 

In 2 other cases, drumming sites were disturbed by 
logging or windthrow, and drumming resumed nearby. 
Logging activity displaced one bird (activity center 
#8830) from a pine/hazel ridge to the edge of a spruce 
swamp. The move was about 4 chains. Another bird 
(activity center #8828) was drumming on the root of a 
lone spruce in a narrow alder draw. The spruce blew 
down, and the bird seemed to relocate about 6 chains 

away in dense hazel under mature aspen. A third bird 
(activity centers #7969-7970) was displaced from a site in 
sapling aspen when a grassy opening was constructed. 
The latter bird appeared to set up again iri. similar habitat 
about 4 chains away. 

Choice of Drumming Stage 
Over three-quarters of the drumming stages were logs 
or downed tree boles; most were in varying states of 
decay, but some were newly fallen trees (Table 10). 
Another 13% were large rocks or boulders, some of 
which provided stages more than 6 ft above local 
datum. Other stages were roots of standing trees or 
stumps, earth mounds, tipped-up root masses, and 
other elevated locations. At no time did it appear that 
the availability of suitable drumming stages limited the 
location and number of displaying drummers. 

Work done on blue grouse in Alberta indicates that 
breeding territories are chosen based on habitat quality 
a~dyrior use (Lewis 1988). Perhaps ruffed grouse operate 
s1m1larly when choosing drumming sites. 

Maximum Drummer Densities 
The highest density of drumming grouse encountered 
du:ing the study occurred when 5 drummers occupied 
a smgle 21-acre 12-year-old aspen sapling stand (Stand 
207, Comp. 88, 1989). The second highest density 
occurred in a 13-year-old aspen stand where 7 drum­
mers were located on 52 acres (Stand 179, Comp. 79, 
1989). Area-wide the mean density in young aspen (5-
24 years) from 1988 to 1990 was 6.3 drummers/100 
acres, but in the demonstration compartments mean 
density averaged 8.3 (see Table 8). This compares with 
a maximum of 8 to 15.3 drummers/100 acres in young 

Table 10. Objects chosen by grouse for drumming stages on the 
Stone Lake Area. 

Stage Percent Number 

Logs 77 310 
Boulders 13 52 
Rooted roots 4 15 
Earth mounds 2 9 
Tip-up roots 2 9 
Stumps 1 4 
Pulp piles <1 2 

Total 100 401 

Table 9. Comparison of selected site characteristics between primary logs and random locations in 1972 on the Stone Lake Area. 

Distance to Nearest-

Basal Percent Balsam, Mature Clover Logging Forest 
Area Fir and Spruce Aspen Tree Trail Road Type Edge Conifer 

Site (ft2) Overstory Understory (percent)• (chains) (chains) (chains) (ft) 

Primary log 69 (llO)b 47 (117) 53 (117) 91 (109) 36 (119) 15(119) 2 (119) 9 (116) 

Random location 63 (139) 19 (139) 44 (139) 66 (139) 29 (140) 13 (140) 2 (140) 18 (139) 

: Percent of the locations where a mature aspen tree is within two chains. 
Numbers m parentheses are numbers of site measurements. 
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<~spen (5-15 yc<~ rs) repor ted by 
Gu llion (1990b). Gull ion (1990n) <~ lso 

reported that a stond on the Cloquet 
Forest had ·16.3 drummers/100 acres 
in 1989 and believed that this densi­
ty probably a pproached breeding 
sa turation. 

It was not uncommon to find 
active drumming ma les with in 4 
chains of each other on the SLA. 
These situations most commonly 
occurred in sapling aspen habitat 
and o nly in yea rs with very hig h 
grouse populatio ns. Gullion (199Qn) 
re ported active drummers within 3 
chnins of each other at Cloquet. 

Hunting Patterns and 
Harvest Exploitation 

H arvests and Grouse 
Pop ulations 

Estimates of harvest from the volun­
tary check station correlated posi­
tiveJy with the spring drumJner cen­
sus (Figure 15). Traffic volumes that 
were record ed by a pneumatic 
counter indicated that hunting effort 
may hrlVe varied considerably from 
year to year. Ad jus ting the harvest 
by traffic volume did not improve 
the corre lation (r = 0.49, n = 25, P = 
0.02). Tra ffic volume was influenced 
in some years by a number of factors 
unrelated to grouse hunting (a rchery 
deer hunti ng, logging, road con­
struction). Kubi!>iflk 0984) also 
found that volunta ry harvest reports 
correla ted quite well (r = 0.83, n = 9, 
P < 0.01) w ith s pring drummer cen­
sus at the Sand hill Wildlife Area. 

H unting Methods 

Exit in terviews during the fi rs t '10 
years of the stmly indicated w hnl 
proportion of hunters "hunted" 
from Ll moving vehicle. llunting 
(not shnotinft) grouc;(' fwm a moving 
vehicle was legal. To s hoot, hunters 
hau to step out of the vchicll', unease 
<~ nd load the gun. The proportion of 
road-hunters was hig h (43-45%) dur­
ing the first 2 years, then ranged 
from 5 to 20~ during 1969 to 1976 
(Table 11). This decline in road­
hunting was believed to be the result 
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Table 11. Trends in hunting methods on the Stone Lake Area. 

Hunting Method (percent) 

Road Hunting Hunting 
Year No. Hunters• Hunterb with Dogs< without Dogsd 

1967 93 43 14 43 
1968 124 45 11 44 
1969 187 16 22 62 
1970 255 21 18 61 
1971 240 13 23 64 
1972 286 15 23 62 
1973 307 5 26 69 
1974 172 15 27 58 
1975 164 20 28 52 
1976 147 20 15 65 
1982 250 10 42 48 
a Number of hunters contacted at entry. Exit interviews were 

conducted with as many hunters as possible. 
b Percent of hunters that traversed the main roads without 

leaving their vehicle. 
c Percent of hunters entering study area with a bird dog. 
d Percent of hunters that hunted from walking trails or brush 

without dog. 

Hunters with and without dogs flushed similar numbers of 
grouse but hunters with dogs bagged a much higher proportion 
of their flushes. (Project leader John Moulton and Buffy.) 
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of increased availability of walking trails on the area. 
The trails seemed to provide an incentive for hunters to 
go into the woods, especially when trails were seeded 
with clover and mowed. 

The popularity of hunting with dogs seemingly 
increased during the study. During 1982, interviews 
were conducted with 126 hunting parties that included 
252 hunters (Table 12). Dogs were used by 42% (107) 
while only 10% (24) were road-hunters. The "flush rate" 
(grouse seen per hunter /hour) for road-hunting cars 
averaged only 0.14 grouse/hour. Flushing rates for 
hunters with and without dogs were similar, averaging 
slightly more than 0.5/hour. At Sandhill, the use of dogs 
increased from 38% of the hunters during 1971 to 1979 to 
58% during 1980 to 1982 (Kubisiak 1984), but then aver­
aged 48% during 1983 to 1992 (Kubisiak unpubl.). 

Hunting parties with dogs tended to bag a higher pro­
portion of their flushes on the SLA. Fifty-six hunting par­
ties with dogs (32 individuals, 20 pairs, 4 trios) flushed 58 
birds (0.50/hour) and bagged 14 grouse (0.12/hour) dur­
ing 115.4 hours of "party" hunting. Fifty-six hunting par­
ties without dogs (28 individuals, 20 pairs, 8 trios) 
flushed 65 birds (0.57 /hour) but bagged only 3 birds 
(0.03/hour) during 114.5 hours of "party" hunting time. 
The unusually low bagging rate for hunters without dogs 
may have been caused in part by grouse flushing from 
trails well ahead of hunters. Dogs may have led hunters 
from trails to grouse in cover that "held" for better shoot­
ing opportunities. Dogs would also have likely increased 
recovery of downed birds. These bagging rates were 
similar to those found at Sandhill where hunters with 
dogs bagged 0.14 grouse/hour compared to 0.06/hour 
without dogs (Kubisiak 1984). 

Bag Limits 
The average number of birds bagged by hunters was 
most accurately determined during exit interviews. The 
reported bag per hunter-trip on the SLA during 1982 was 
0.09. Hunters with dogs averaged 0.16 grouse/hunter­
trip. In no year during exit interviews from 1967 to 1976 
did the average bag exceed 0.19/hunter. At Mille Lacs, 
the highest number of birds bagged per hunter during 
1979 to 1982 was 0.32 birds/hunter (Gullion 1983). A 
questionnaire survey of Wisconsin hunters during the 
winter of 1981-82 revealed that the reported average 
daily bag was 0.7 birds or fewer (Rusch et al. 1984). 
There may be considerable prestige or memory bias pre­
sent in the latter figure. Kubisiak (1984) found that only 
21% of the hunts resulted in one or more grouse being 
bagged at Sandhill. Only 31 (11 %) of 284 hunters 
checked during 1972 were successful on the SLA, and in 
1982, only 17 (7%) of 235 hunters were successful. In 
both of these years there were above-average grouse 
populations on the SLA. 

It would seem that reducing bag limits (e.g., from 5 to 3) 
would have a very limited effect on the overall exploita­
tion of the grouse population on these areas. On the SLA, 
only 1 of 519 hunters had bagged more than 2 grouse 



during the checks in 1972 and 1982. 
A reduced bag might have a counter­
intuitive effect of increasing exploita­
tion if hunters with 1 or 2 birds exert­
ed additional effort in the hope of 
being able to boast of getting a limit 
of 3. 

Effort Lagtime 

During the period of intensive bag 
checks (1968-76), the number of 
birds bagged each year tended to 
match the trends in spring drummer 
census (Figure 16). Hunter numbers 
also tended to rise with an increas­
ing grouse population. However, 
there appeared to be a one-year lag 
in hunter response to a declining 
grouse population following 1972. 
Seemingly, it took one fall of hunters 
experiencing lower success before 
hunter interest in grouse declined. 
The drop in hunter numbers follow­
ing the grouse population decline 
tends to support the argument that 
hunters are somewhat self-regulat­
ing in the face of declining grouse 
abundance. 

This lag time was not especially 
apparent on the SLA during the 
1980s based on traffic counter data 
(Table 13). However, there was not a 
clear peak and crash in grouse num­
bers on the SLA during this decade, 
and any response could have been 
masked by the variability of traffic 
counter data. In the early 1990s, 
there again may have been evidence 
of a delayed hunter response to 
declining grouse numbers on the 
SLA, because there was an increased 
volume of traffic recorded in 1991, 
one year after the peak grouse popu­
lation. This one-year lag time in 
hunter response was also apparent 
in Minnesota data for grouse popu­
lation crashes following 1980 and 
1989 (Berg 1995). 

Seasonal Pressure 

The greatest intensity of hunting 
effort and harvest occurred during the 
first week of the 7-week early season 
(late-September to mid-November) 
(Figure 17). Almost 75% of the effort 
occurred by the end of the third week. 
This can be attributed, in large part, to 
the "opening day" effect. However, 
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Figure 16. Relationship between grouse harvest, drummer census, and number of 
hunters on the Stone Lake Area during a period of grouse population change. 
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Figure 17. Cumulative percent of the grouse harvest and hunting effort during the 
7-week early hunting season at the Stone Lake Area (1971-76, 1982). 
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Table 12. Relative success of hunters by hunting method in 1982 on the Stone Lake Area. 

Cumulative 
Method of Hunt No. of Parties Hours Hunted Flushes/Hour" Birds Bagged 

Road hunting 14 7.4 0.14 0 

Without dogs: 
Single hunters 28 47.4 0.55 0 
Pairs 20 49.0 0.61 2 
Trios 8 18.0 0.50 1 

With dog: 
Single hunters 32 60.0 0.52 4 
Pairs 20 45.0 0.51 9 
Trios 4 10.7 0.37 1 

a Grouse seen and/or flushed per party-hour. 
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Table 13. Grouse population data, hunter harvest, and measures of hunting effort on the Stone Lake Area. 

Fall Traffic Huntable 
Drummer Grouse Reported Percent Counter Hunter Hours/ Hours Area 

Year Census Population• Harvest Exploitation Tally Numbersb Hunter Hunted< (mile2)d 

1967 44 635 229 2.0 448 
1968 25 150 37 25 766 252 1.8 463 4.6 
1969 31 186 35 19 655 391 1.5 571 4.6 
1970 38 228 50 22 1,052 537 1.4 759 4.5 
1971 54 324 78 24 868 707 1.5 1,083 4.5 
1972 62 372 116 31 878 844 1.8 1,496 4.6 
1973 31 186 71 38 1,197 921 1.8 1,625 4.7 
1974 23 138 41 30 889 516 (1.7)e (877)e 4.7 
1975 16 96 39 41 655 487 (1.7) (828) 4.9 
1976 27 162 28 17 710 444 (1.7) (755) 4.9 
1977 36 216 68 31 1,131 
1978 38 228 55 24 810 
1979 34 204 38 19 838 
1980 36 216 75 35 1,294 
1981 49 294 55 19 1,478 
1982 47 282 47 17 725 560 2.0 1,120 4.9 
1983 39 234 20 9 659 
1984 39 234 39 17 860 
1985 54 324 76 23 998 
1986 62 372 83 22 1,378 
1987 55 330 53 16 968 
1988 50 300 36 12 995 
1989 65 390 54 14 1,064 
1990 78 468 64 14 1,052 
1991 53 318 63 20 1,347 
1992 32 192 35 18 839 
1993 20 120 32 27 846 
• Populations projected by simply multiplying drummer census by 6 similar to Gullion (1981a) and Kubisiak (1984). 
b Hunter visits projected by Moulton (1977) and from McCaffery and Ashbrenner (1983). 
c Hours for: (1) 1967-71 are from Moulton (1972), (2) 1972-73 are based on hours/kill reported by Moulton (1974), 

(3) 1974-76 are projected assuming an average hunt of 1.7 hours, and (4) 1982 is projected from intensive October bag check. 
d Area of grouse range (5.17 mile2) minus clear-cut stands less than 5 years old. 
e Values in parentheses assume average of 1.7 hours hunted per hunter. 

the opportunity to hunt other species contributed to the 
decline in grouse hunting pressure later in the hunt. 
Normally, pheasant and waterfowl hunting seasons 
opened after the grouse season opened. These later open­
ings drew some hunters away from grouse hunting, par­
ticularly during years of low grouse numbers. The 
archery deer season opened prior to the grouse season, 
but if hunters experienced low flush rates, interviews sug­
gested that many grouse hunters resumed deer hunting. 
Hunting effort during the late (December) season was 
very light on the SLA. 

Cumulative harvest during the season closely 
matched cumulative effort. The first week harvest may 
have been depressed somewhat by reduced visibility 
since leaves had not yet fallen in most years. During 
1971 to 1976 and 1982, over half of the harvest occurred 
by the end of the second week, and 86% of the harvest 
occurred by the end of the fourth week (Figure 17). A 
similar pattern of harvest was found on the Mille Lacs 
Wildlife Management Area in Minnesota where Gullion 
(1983) found that about 68% of the harvest occurred in 
the first 4 weeks of a 14-week season. Kubisiak (1984) 
found that three-quarters of the effort occurred within 
the first 3 to 4 weeks whether the season was short (37 
days) or long (56 days) and that 75% of the harvest 
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occurred within the first 2 to 3 weeks on the Sandhill 
Wildlife Area. These studies suggest that the hunting 
season would have to be dramatically shortened to 
achieve a measurable reduction in current harvest lev­
els. A shortened season would likely concentrate addi­
tional effort into the shorter time period. 

Concern has been expressed regarding the effect of 
extended hunting seasons and late-season harvests on 
grouse exploitation (DeStefano and Rusch 1982, Gullion 
1988b). Part of this concern is that late-season harvest may 
be purely additive mortality as it occurs after fall disper­
sal of young birds (mid-September to mid-November) 
and the associated high natural mortality. However, it 
appears that overharvest documented on the Mille Lacs 
and Sandhill areas already occurred in the early part of the 
hunting season. While late season harvests may be most­
ly additive mortality, they seem only to have exacerbated 
a problem of excessive early harvest in these examples. 

Trail Development 
Harvest exploitation appeared to be related to the qual­
ity of maintained walking trails on the SLA (Figure 18). 
Years when walking trails had clover present, the 
exploitation rate was higher per unit of effort than when 



clover was nearly absent. The "clover-baited" trails 
seemed to have had the effect of making SLA birds as 
vulnerable as on the Sandhill Wildlife Area, which is a 
more huntable area (better access and fewer conifers). 
On Sandhill, about 300 hours of hunting/mile2 of habi­
tat exploited about half the grouse population (Kubisiak 
1984). It appeared as though the SLA with mowed 
trails, but no clover seeding, could absorb about one­
third greater hunting effort to achieve the same grouse 
mortality rate as at Sandhill. 

Trails were not mowed during 1983 and 1988 to 1992 
as a result of equipment breakdown and personnel 
shortage. Traffic counts suggested an average of 
709 hunters/year in these years. Assuming 1.7 
hours/hunter, cumulative hunting pressure would 
have averaged about 233 hours/mile2 of habitat. The 
estimated exploitation of grouse during these 6 years 
based on voluntary reports averaged only 14.5%. This 
rate of exploitation/ effort suggests that considerably 
more hunting effort could potentially be accommodated 
on the SLA when trails are not maintained; i.e., if 40% 
harvest mortality is a threshold, a maximum of about 
220 hunting hours/mile2 could be accommodated when 
trails are clover-seeded and mowed, about 300 hours 
when trails are only mowed, and perhaps more than 500 
hours when trails are not maintained. However, much 
of the hunting effort in years when trails were not main­
tained may have reverted to road-hunting from vehicles 
as was the case prior to trail development. No exit 
interviews were conducted in these latter years. Stoll 
and Culbertson (1995) presented exploitation/ effort 
data that suggest that under Ohio conditions hunters 
could expend about 600 hours/mile2 before Ohio ruffed 
grouse would be harvested at the 40% level. 

Trail and road densities on the SLA averaged 5.6 
miles/mile2 of habitat and ranged from 0.7 in 
Compartment 89 to 8.2 in Compartment 78 (see 
Figure 4). These totalled 29 miles of 
access including 5.5 miles of roads 
that were driveable by cars. Of the 
remaining 23.5 miles, about 14 
miles were mowed walking trails, 
or 2.5 miles/mile2 of habitat. 
"Saturation," or the maximum den­
sity of trails, will vary from one area 
to another. However, the amount of 
trails provided should be inversely 
related to anticipated hunting pres­
sure on the area. 
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heavy hunting pressure. These experiences suggest that 
developments should be planned so that refugia may be 
preserved beyond the radius of high exploitation to 
insure against overexploitation. Managers must bal­
ance developments that improve hunter success and 
satisfaction with the potential for overexploiting grouse. 
In some cases, it may be advisable to withdraw devel­
opments (close access, remove parking areas, etc.) if 
hunting pressure begins to exceed tolerable limits. 

Nonhunting Uses of the Area 

During the 10 years that interviews were conducted at 
the entrance to the SLA, an average of only 41% of the 
vehicle occupants were there for the primary purpose of 
hunting ruffed grouse (Table 14). An additional 10% of 
those entering the area were considered to be secondary 
ruffed grouse hunters, such as archers who also had a 
shotgun along in the event of encountering a grouse. 
An average of 14% of all entrants were bowhunting for 
deer, 22% were merely sightseeing, 8% were hunting 
other game or going fishing, and 7% were working on 
the area (mainly logging). 

The proportion and number of grouse hunters were 
lowest at the inception of the study and peaked during 
the years of highest grouse population in 1971. Thereafter 
the proportion of grouse hunters remained at a much 
higher level than during the early years of the study. 
Likely this was due to the publicity surrounding the study 
and the local availability of maps of the study area. 

Other activities that varied considerably from year to 
year were bowhunting and working. The amount of 
bowhunting on the study area in any given year was 
affected by the size of the acorn crop in some oak stands 
located west of the SLA. The number of workers enter­
ing the area was affected by timber cutting and road­
building activity in some years. A significant "other" 
use was mushroom picking during some wet autumns. 

SLA Clover Trails 
1968-70 

\ 
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Hunting Hours/Miles2 

On the Sandhill Wildlife Area, 
there were 3.9 miles of "driveable" 
roads/mile2 of habitat. Here, ruffed 
grouse were proportionally exploited 
out to beyond 800 m from access 
roads (Kubisiak 1985b). Gullion 
(1983) reported that grouse living 
within 1,000 m of road or trail lived 
only 9.1 months compared to 16.3 
months for grouse farther from 
access. These high removals of 
grouse occurred under excessively 

Figure 18. Hunter effort and grouse exploitation relationships at the Stone Lake 
Area were affected by trail management practices compared with exploitation docu­
mented by Kubisiak (1984) at the Sandhill Wildlife Area. The dashed line and the 
thinner solid line are based on one mean sample point. 
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Table 14. Primary activities by year of interviewees exiting the Stone Lake Area. 

Percent by Year 

Activity 68 69 70 71 72 73 74 75 76 82 Mean 

Ruffed grouse hunting 21 26 24 57 57 49 39 44 40 53 41 
Archery deer hunting 42 22 19 11 2 7 9 11 13 6 14 
Other hunting 4 5 4 7 1 6 6 12 9 3 6 
Fishing 4 2 3 T 1 5 2 T 1 2 2 
Sightseeing 19 27 31 18 23 17 32 15 26 14 22 
Working 8 15 17 3 3 3 1 3 8 6 7 
Other 2 3 3 3 13 13 11 14 3 15 8 

Total 100 100 101 99 100 100 100 99 100 99 100 

Secondary grouse huntera 21 15 13 9 5 3 8 9 12 2 10 

a Interviewees that had a shotgun in the car for use if a grouse is seen while pursuing primary activity. 

MANAGEMENT IMPLICATIONS AND RECOMMENDATIONS 

Habitat Management 
The presence of aspen-sapling habitat is clearly a key to 
ruffed grouse abundance in northern Wisconsin. Aspen 
acreage has declined from 5.12 million acres in 1936 to 
3.26 million in 1983 (Spencer eta!. 1988). The average 
annual rate of loss seems to have slowed over this time 
period, but aspen continues to be lost to human devel­
opments, natural succession, and forced conversion. To 
the extent that aspen acreage continues to decline, car­
rying capacity for ruffed grouse will also decline. High 
priority should be placed on identifying aspen stands 
for maintenance. 

Aspen saplings and small poles (age 5-24 years) con­
sistently have the highest density of drumming grouse. 
Patch cutting (about 20-acre clear-cuts) tended to pro­
duce higher densities of drumming grouse per area cut 
than large-scale cuts on the SLA. However, a 243-acre 
clear-cut also produced relatively high densities of drum­
mers during the first half of the aspen rotation. Patch cut­
ting is expected to maintain higher grouse populations 
throughout the aspen rotation because of the continuous 
availability of aspen saplings in a relatively small area. 
This intensity of patch cutting was totally compatible 
with the primary forest management objective of pulp­
wood production and seemed to address some of the aes­
thetic concerns expressed by the public. 

Gullion (1972) indicated that maximum grouse densi­
ties can be achieved by 1 to 2.5-acre clear-cuts, but sug­
gested that 10-acre cuts may be necessary where wood 
products are the primary objective (Gullion 1983). Though 
possibly obscured by differential hunter exploitation, 
grouse densities on 10-acre block cuts were not different 
from densities on 20-acre blocks at the Mille Lacs Wildlife 
Management Area (Gullion 1990b). If 10 drummers/100 
acres is a standard by which to measure optimum grouse 
habitat (Gullion 1990b), we seem to have achieved 83o/c 
of the potential that might have been realized on the SLA 
had we employed 10-acre patch cutting rather than 
22-acre patches. 
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The balsam fir component increased during the study period. In 
the absence of fire, balsam fir is likely to continue to increase in 
dominance of many forest stands. 



Hunter Management 
The maximum amount of hunting opportunity that can 
be provided is determined by the area of huntable 
coverts and the efficiency of hunters. Maintaining hunt­
able coverts (suitable grouse habitat accessible to public 
hunting) is paramount to maintaining hunting opportu­
nity. Already, huntable cover is much less than the 22,000 
miles2 of commercial forest area (Smith 1986) commonly 
reported as an expression of grouse hunting opportunity 
in the state. More likely, it approaches 14,000 miles2 

when poor hunting habitats (northern hardwoods, pine 
plantations, black spruce, tamarack, etc.) are deducted. 
To the extent that even-aged silviculture is discouraged 

RESEARCH NEEDS 

More information is needed on harvest exploitation of 
ruffed grouse within Wisconsin. The total supply of 
grouse hunting has not been well defined. Huntable 
populations of grouse probably occur on less than 
14,000 miles2 of forest land. Estimates further indicate 
that there are about 150,000 to 200,000 ruffed grouse 
hunters in Wisconsin (A. J. Rusch 1987, DNR unpub­
lished report). Mean hunting effort reported by hunters 
from 1978 to 1982 was 1.7 million hunter-days, or 77 
hunts/mile2). At the Sandhill Wildlife Area, 90 to 100 
hunts/mile2 imposed a 50% mortality rate on the grouse 
population (Kubisiak 1984). If current estimates of 
effort are realistic, there are likely areas in Wisconsin 
where grouse are being overhunted, especially in the 
southern two-thirds of the state (Rusch et al. 1984, Small 
1985, Small et al. 1991). Better regional information is 
needed on the total amount of huntable grouse covert, 
the number of hunters, and their effort and harvest. 

Replicate studies are also needed to determine the 
relationship of hunting effort and exploitation in habi­
tats dissimilar to Sandhill. Data from this study sug­
gests that habitats similar to the Stone Lake Area can 
withstand 40% greater hunting effort than at Sandhill. 
An efficient method for detecting regional overharvest 
should be defined. 

More information is needed on the impacts of inten­
sive aspen management on other plant and animal 
species. There are a number of wildlife species that ben­
efit from aspen (Gullion 1977b, Yahner 1990). Recent 
findings suggest that most interior bird species are not 
negatively affected by clear-cutting within a forest 
matrix (Thompson et al. 1992). However, additional sur­
veys are needed to increase understanding of the impact 

. of deliberate aspen age-class interspersion on interior 
species (Howe et al. 1992). 

and aspen acreage is lost, grouse populations and grouse 
hunting opportunities will decline. 

Hunter efficiency is determined by habitat types, 
access, personal skills, and hunting method. Grouse 
exploitation can be regulated most easily by controlling 
management activities that increase grouse vulnerabili­
ty (trail seeding and/ or mowing) and hunter access 
(ATVs, trails, and parking). Exploitation is less easily 
controlled by bag limit or season length. Closing trails 
and other access may be an important part of future 
management plans if hunting pressure increases or if 
grouse exploitation needs to be reduced. 

The potential impact of succession to balsam fir on 
ruffed grouse populations and hunting should be stud­
ied. In the absence of fire, balsam fir is inexorably 
increasing in a variety of forest types. This trend appears 
irreversible despite occasional mortality of older trees 
caused by spruce budworm. Some amount of fir seems 
to improve some habitats for grouse. Also, some fir 
makes birds less vulnerable to hunting and may increase 
the ability of the grouse population to absorb additional 
hunter days of recreation. Too much fir may reduce 
grouse populations to unhuntable densities or impair 
success rates to the discouragement of hunters. 

Continued monitoring of drumming grouse trends on 
the Stone Lake Area is advised. Overall grouse densities 
on demonstration and traditionally cut compartments 
have not been markedly different during the first half of 
the current aspen rotation. A greater difference is expect­
ed during the second half of the rotation. Furthermore, 
the long population database has served as a supple­
mentary index to regional grouse populations and may 
provide a foundation upon which to pursue future 
grouse research on this area. 

The potential for producing huntable densities of 
ruffed grouse in red pine stands should be explored. The 
supply of grouse hunting is directly related to the avail­
able acreage of huntable grouse covert (and difficulty of 
extracting grouse from the habitat). Perhaps subtle 
decreases in pine stocking and the reduced use of herbi-

- cides would increase overall stem densities of understo­
ry and midstory woody vegetation so that huntable 
grouse habitat could be maintained even on sites con­
verted to pine. 
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SUMMARY 
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+ The primary objective of this study was to demonstrate and evaluate responses of ruffed 
grouse populations and harvests in relation to habitat management during the first 20 
years of a coordinated forestry-wildlife habitat program. Data were also gathered on 
some grouse and hunter behaviors. 

+ The Stone Lake Experimental Study Area included 3,307 acres of potential ruffed grouse 
habitat on a gross land area of about 4,200 acres. There were 17 primary forest types that were 
typical of much of northern Wisconsin. However, when secondary timber species and 
understories were considered, a total of 82 "habitats" were recognized. Pulpwood pro­
duction was the primary timber management objective. 

+ The study area was composed of 5 forest compartments, 2 of which were being harvested 
using large-scale dear-cutting at the inception of the study and 3 that were to be clear-cut 
in patches averaging 22 acres to improve aspen age-class interspersion. 

+ Ruffed grouse population and distribution were determined by a near-complete spring 
drummer census. 

+ Highest densities of drumming ruffed grouse were found in 8- to 24-year-old aspen 
saplings and small poles. Of 11 other forest habitats, drumming ruffed grouse densities 
were highest in swamp conifers and balsam fir. Pine habitats ranked lowest. 

+ Area-wide, 130 (67%) of 193 drummer observations were in well-stocked aspen saplings 
during the recent high population (1988-90). Prime aspen habitat comprised only 21% 
(685 of 3,307 acres) of the potential grouse range on the study area. 

+ During the first 20 years following cutting, grouse densities and trends on the tradition­
al (large-scale clear-cuts) and demonstration areas (small-scale clear-cuts) were similar. 
However, grouse densities will likely be higher in the future on the demonstration com­
partments as prime-age aspen habitats continue to be available, while maturing aspen 
will have lost its attractiveness in the traditionally cut compartments. 

+ Hunter exploitation of grouse averaged about 28% of the estimated fall population when 
hunting effort averaged about 215 hours/mile2. Exploitation was disproportionately 
higher during years when walking trails were seeded with clover and mowed. 

+ The proportion of hunters who "hunted" from a moving vehicle declined from more than 
40% in 1967-68 to as low as 5% in 1973. This decline in road-hunting was believed to be 
the result of increased availability of walking trails on the Stone Lake Area. About 14 
miles of trails seemed to provide an incentive for hunters to get into the woods, especially 
when trails were seeded with clover and mowed. 

+ Controlling grouse exploitation by hunters might better be accomplished by the amenities 
provided (parking, walking trails) than by restrictions of bag limit or season length. On 
the Stone Lake Area, only 1 of 519 hunters had bagged more than 2 grouse during exit 
interviews in 1972 and 1982 despite high grouse populations. 

+ The presence of aspen is clearly the key to ruffed grouse abundance in northern Wisconsin. 
To the extent that aspen acreage continues to decline, carrying capacity for ruffed grouse will 
also decline. High priority should be placed on identifying aspen stands for maintenance. 



APPENDIXES 

Appendix A. Scientific Names of Animals and Plants 

Animals 

Deer 

Dog 

Fisher 

Goshawk 

Owl, barred 

Owl, horned 

Pheasant 

Ruffed Grouse 

Spruce budworm 

Plants 

Alder (speckled) 

Aspen 

Balsam fir 

Birch, white 

Cherry 

Clover 

Fir (balsam) 

Hazel (beaked) 

Hemlock (eastern) 

Holly 

Juneberry 

Leather leaf 

Maple, red 

Maple, sugar 

Oak, northern red 

Oak, northern pin 

Pine, jack 

Pine, red 

Pine, white 

Red cedar 

Spruce, black 

Spruce, white 

Tamarack 

Willow 

White-cedar 

Odocoileus virginianus 

Canis lupus familiarus 

Martes pennanti 

Accipiter gentilis 

Strix varia 

Bubo virginianus 

Phasianus colchicus 

Bonasa Umbellus 

Choristoneura fumiferana 

Alnus rugosa 

Populus tremuloides (Some P. grandidentata) 

Abies balsamea 

Betula papyrifera 

Pnmus spp. 

Trifolium hibridum (Some T. repens) 

Abies balsamea 

Corylus cornuta 

Tsuga canadensis 

Ilex verticillata 

Amelanchier spp. 

Chamaedaphne calyculata 

Acer rubrum 

Acer saccharum 

Quercus borealis 

Quercus ellipsoidalis 

Pinus banksiana 

Pinus resinosa 

Pinus strobus 

Juniperus virginiana 

Picea mariana 

Picea glauca 

Larix laricina 

Salix spp. 

Thuja occidentalis 
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Appendix B. Check Station Card 

RUFFED GROUSE HUNTER INTERVIEW CARD 
Form 8100-37 

Department of Natural Resources 

>< Car Lie. No. 
~ C270c>6 
~ Primary Activity 
~ Rui'fed Grouse 

§ EJ Deer 
~ ; EJ other Game 
~~ D Driving 

No. of Deer 

Date 

Time entered 
~:() 3 

D Fishing 
[] Sightseeing 
[] Work 
[] Other 

--------------------------
No. of Grouse 

Killed ,? Seen 

Dog 

-Secondary 
0 R.G. -Activity 

Killed 

or Area s 
~~ 71"- P ,&, IK 

§h=~==================~==========·==========~ 
§ Remarks 

~ 
H 
~'« 

No. 

/6 

Rev. 9-70 
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Sex 
(Cock. Hen) 

f 

Where Shot 
Age Walking 

(Juv •• Adult_l Road Trails Brush Crop Contents 
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Appendix C. Description of Forest Habitats 

Aspen: 
Occurring in nearly pure stands or more often mixed with birch, fir, and/ or maple in varying proportions. 

Balsam fir: 
Often mixed with maple, aspen, birch, and/ or white spruce in varying proportions. 

Birch (white): 
Often mixed with aspen, fir, and/ or maple in varying proportions. 

Brush, upland: 
Predominantly beaked hazel, cherry, willow, and Juneberry. 

Brush~ lowland: 
Predominantly alder, but often mixed with holly and/ or willow. 

Fir: 
· Balsam fir. 

Grass, upland: 
Areas less than 10% stocked with trees and dominated by native and introduced cool-season grasses. 

Hardwoods, northern: 
Predominantly sugar maple and associated red maple, white ash, and basswood with occasional aspen, 
birch, and oak. 

Hardwoods, swamp: 
Predominantly black ash, but often mixed with fir and with an understory of lowland brush. 

Jack pine: 
Occasionally contains some amount of aspen, birch, and/ or fir. 

Maple: 
Red maple or sugar maple. 

Maple, sugar: 
Usually the dominant species in northern hardwood habitats. 

Maple, red: 
Often a component of northern hardwood, aspen, fir, and birch habitats. 

Muskeg: 
Open wetlands dominated by leatherleaf, sedges, and Vaccinium spp. 

Red pine: 
Often containing variable mixes of fir, red maple, and/ or aspen. 

Spruce, black: 
Most often in nearly pure stands with little shrub understory. 

Spruce, stagnant: 
Stunted black spruce trees usually on muskeg-type substrate. 

Spruce, white: 
Often contains some amount of fir. 

Swamp conifers: 
Habitat dominated by white-cedar, but often containing variable amounts of fir, black spruce, and/or 
black ash. Most stands contain breaks dominated by lowland brush (mostly alder). 

Tamarack: 
Most stands contain some amount of black spruce and lowland brush. 
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