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Introduction

There is no flner game bird than the ruffed grouse, Bonasa
umbellus umbellus, and New England has long been famous for 1ts
grouse shooting. »

?ﬁe abundance in which this bird has maintained 1tself in

much of New Englend during the past sixty to seventy years, cyclic

though its numbers have’hesn, is undoubtedly far above 1its popu-
lations of preceding generations. When 1its history 1s traced
back to the advent of the early settlers, 1t is found %o have
been relatively scarce in the densely stooked climax forest.
Since the ploneer period, a sequence of changes arising from
economic conditions, chiefly lumbering and agriculture, has many
times greatly altered the animal environment, and with each al-

teration an adjustment in the abundance and occurrence of animal

- populations has tended to follow.

Although several studles of the ruffed grouse have been
eondneted, notably in New York, Wisconsin and Minnesotlsg, very
1ittle, except on oyeclic studies, has been published pertaining
to New England conditions. The present study was carried on
during the winter of 19356-36 to determine some of the habits of
the ruffed grouse in the locality of Peterahsm, Hassachusetts.



In order to understand the vast changes that have occurred
in the town of Fetersham during the two hundred years since it
was settled, and the consequent effects on the willdlife popula-
tion, é brief history and description are necessary.

Physlographically the town 1s characterized by long, low,
widely separated ridges.ihieh extend in & north and south di-
rection. The topography, however, 1s quite irregular due to the
modification of the ridges and valleys by minor features such as
drainage channels, rocky outcerops, snd glacial deposits. Except
for sandy outwssh plaiﬁs, the soll of both ridges and valleys is
fertile but genersally unsuited for present-day agriculture because
of an abundance of glaclal boulders.

The climax forest typlcal of the reglion hes been classified
a8 belonging to the transition zone, and contains both the coni-
ferous and declducus species common to the Northern Hardwood and
Central Hardwood regions.

Settlement of the Petersham region began about 173C. Home-
steads were first established on the ridgek,and the many acres of
timberland were gradually cleared and converted into agrieulturai
and pasture lands. By 1830, with fifty-five to sixty per cent of
the ara# cleared and used as farm land, the first change in the
use of the reglion had reached its peak. But thls condition was
_destined %o be altered, for the westward surge of population that
began about 1886C and the effects of the Civil War a decade later

resulted in a period of rapild sbsndonment of farms. After release



from cultivation the fields reverted to uoodland,'and, becauce
conditions were favorable to the regeneration of white pine, %o0ld
field pine" became the predominant forest type, with hardwoods
usually ocoupying the more moist locations. Because farm abandon-
ment has continued to the present time, but at a much slower rate
than when first started, old rield‘plne stands are now represented
in ages ranging from the extreme of seventy or eighty years to
newly established stands. Host of the older ones have been cut
and in their places have followed stands of hardwood species, the
most of which are not over forty-five years. The major part of
the forest land today 1s covered by elither old field pine or young
hardwoods. An occasional patoch of culled old growth is sometimes
found,

To intensively study winter relations of the ruffed grouse,
one of the best grouse covers in the township waes chosen. This
area (469 acres), located on the gently sloping west side of the
ridge extending through the village of Fetersham, not only con-
talned & representation of all comron typeg of forest but alsc
offered an opportunity for comparison of the effects that land
use might have on the grouse population. Approximately one-haif
of the ;ract was situsted on the upper slope and, as evidenced by
stone wells subdividing this portion into lots, it had been entire-
ly cleared at one time and used elther for erop lend or grazing.
The &banﬁonment of this area had been progressive and consequently
& complete range of developmental stages was present from old
fields to eighty-year stands of pine. Since abandonment, nothing



had been done to any of the stands. The other half of the tract
adjoins the first area on the lower side and extends to a pond
border at the base of the ridge. Although thls area had been
entirely cutover in the past, 1ts rocky nature and general un-
suitabllity for cultivation narrowed 1ts use to pasture and led
to earlier abandonment than in the other block. The present status
of this area as contrasted with the other is guite different as 1t
has been under management as part of the Harvard Forest for twenty-
seven years. Under forest management, it has had nunmerous silvi-
sultural operations conducted in 1ts stands, namely, logging of
0ld field pine by clear cutting and shelterwood methods, plantings
of conifers on cutover land, weedings and thinnings in stands of
hardwood and conifers, and gypsy moth control cultings.

To follow the movements of the grouse in determining thelr
reiations %o certain locations, a cover type map was made for
the entire area. For the Harvard Forest sectlon a suitable map
was made from the forest compartment maps, whille for the other
block a naﬁ was constructed by the use of aerial photogrsphs.
The shape, size, and position of the standé obtained from the
photos were supplemented by fleld observations to get age class
divisions and were then plotted on a skeleton map of roads and

stone walls constructed from a staff compass and pacing survey.

ores - Habit Re ions

During the winter and early spring field observations were
made to deteratnb habits of the birds in relstion to forest types.
The method used in general field Investigation was to cover the



area & number of times under various weather conditiones by wander-
ing around and recording all observations. Data were recorded on
& form sheet =nd included the signs observed, the number of birds
found, flushing distance, description and map number of the type
in which birde or signs were found, sctivities, esnd information
on weather econditions.
Roosting A summery of observatione on the roosting of grouse
during the fall and winter showed it to be & habit which was quite
dependent on certain types of cover. Before deep snow arrived,
the birds selected roots in dense young coniferous stands, or if
- such stands were not present, as in large areas of older timber,
the ahéltar of a dense understory hemlock might be chosen. A
good roosting habltat, as evidenced by extensive use of nearly all
such stands, was a well-stéoksd area of pine, fifteen %o twenty
years of age with dense crowns forming a closed canopy. In a
stand of this nature the birds ususally roosted eight %o twelve
feet from thg ground and at a point within the live crown level.
Tree roests were not found in younger stands where the closed
cancpy had not yet risen above tha.ground and were seldom found
in older etands where the lower limit of the live crown had risen
above twenty feet. Flantatlons of conifers were used as readily
a8 natural stands. A one-acre plamation of dense fifteen-year-
61d red pine was used continuously throughout the fall and winten
while another area of mirxed red pine and hardwood with less density
. of stocking was used intermlttently.

Climatological data on temperature, humidity, and wind ve-
locity were recorded from Hovember to April in an effort to

determine the effects of different cover types in amelliorating



these influences within thelr bounds. Instrument statlons were
established in three different types in close proximity %o each
other and having the same exposure with approximately equal
elevations. The types selected were the following: (1) a very
dense fifteen-year-old natural stand of whilte pine with dead
length®™ reaching about six feet above ground; (2) a fully stocked,
eigﬁteen-year~old natural stand of hardwoods containing yellow
and black birch, red maple, white ash, red oak and aspen; (3) a
sutover areaz on which white pine was logged six years previously
and now containing a plantation of six-year-old white pine and a
natural growth of hardwood sprouts. The instruments used con-
sisted of hygrothormographs placed st three and one-hait feet
and anemometers placed at five feet above ground.

In figures 1, 2, and 3 are graphs of the weekly averages of
the weather data for the three slites. The differences which these
curves show between types are quite msrked. This is especially
frue for wind veloeity; and since thls is a weekly average, the
difference would be even greater at certain times. The latter
statement also applies to the temperature curves, for, although
the pine, which 1s alwsys the warmest at night, differs at most
onliy three and one-half degrees in a weekly average, the tempers-
tﬁre on certain nightsvmay be as much as seven degrees higher
than in hardwoods or open land. Although these results showed
dense pine to be the most comfortable roost, its use cannot be

altogether ascribed to weather factors since protection from

* Iortion of stem along which the branches have been killed.



enemies must also be considered. HNevertheless, weather is un-
‘doubtedly an important Influence for, whenever a condition was
produced which favorably affected some factor such as tempera-
ture or wind, advantage ls taken of 1t. Thus roosting in the

snow is begun in preference to roosting in conifers as soon as

the snow is of a satisfactory depth. Although snow temperatures
were not recorded, a plsusible explanation for this preference

may be taken from the air temperature data which show higher

dalily temperatures in open or hardwood aress. This may result

in the snow of such places having a greater amount of heat during
the night than the snow of dense pine stands. Also, the protectim
from wind afforded by the snow is obviocusly much greater than that
in & dense pine crown. However, the reason should not be ascribed
wholly to weather factors, as the abllity for a repld take-off in
case of molestation by a predator may influence the cholece. When
the surface of the snow becomes thickly crusted and impenetrable,
conifer crowns are used as roosts, but when another snowstornm
covers the crust for seversl inches, the birds roost in the snow
digging down into 1%t as deeply ss possible, usually on the south

side of some object such as the base of a tree.

Sunning Sunning and resting hold important places in the
dally winter life of the grouse. During the morning hours of
cold days when the sun produces & rapldly rising temperature soon
after a low point around six or eight o'clock, & bird will often
move from a roost in the snow to a warm, protected spot such as
at the base of a tree. On bright afternoons birds were found

to use different types of rests. A number of times they were



fiushed in singles or in groups of from two %o six from the
sunny side of the live crowns of tall pines at heights of from
forty to seventy feet from the ground. As the pines offered no
food, sunning was consldered to be the resson for the presence
of the birds. Another well-used spot was in a l-acre stand of
glxty-year-old white pine which was bordered on the east, south,
and west sides by a stand of hardwoods. The position of the
hardwoods and the open character of the edge of the pine per-
mitted the rays of the sun to strike for a distance of around
one hundred feet into the pine stand throughout most of the day.
The heating action of the sun's rays around the bases of the
trees, causing the snow to melt and warming the bark and bed of
needlee, and the overhead protection from enemies were well uti-
lized by the grouse. Droppings at the base of nesrly every tree
ghowed where birds had rested either on the pine needles or at
the base of dead 1limbs a foot or two above the ground. Many
other stands of pine and pine-hardwood, which offered some con-

cealment and yet were open enough for sunning, were used.

Feeding This most important of the fail and winter relations
of the ruffed grouse, upon which livelihood depends, is one that
is exceedingly dependent upon weather conditions. If the winter
is mild and open, birds may continue with certain of their rall
Tfeeding habits, but, with a hard winter bringing deep snows,
feeding 18 limlted to shrubs and trees. The habits under the
latter condition were not studied in detall because of the im-
possibility of obtaining quantitative food data, but material
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was collected during the huunting sesson between Uctober 2U aad
Hovember <0. Foods takes during this period were studied by an

analysis of thirty-aise crops obtsinsd in Felersham and the sur-

rounding towns. Although the number analyzed sas not very large

and the period in which they were obtained short, a picture is
presented of the Importance of certain foods in the igll diet.
The resultis are presested in Table 1. The method used in analy-
sis was 1o separate the meterial contgined in a crop and measure
the volume of esch article in cubic centimeters with & glass
gruduate ssd then to oven dry the material and weigh to the
nearest tenth of a grem. Anything less thaan one cubic centimeter
oé ovne-tenth of a grem was recorded as & trace.

A most interesting crop collected on October 29, 1830, in
Reyalstoa, ﬁassachusetts. and subzitted to the Biological Survey
for analysis contained:

Eickory galls (3100) 90%
Clover, Trifolium sp., 7%

Sedge, Carex crinita, seeds 3
Fire cherry, Prunus penasylvanica, twigs

Ground hemlock, Taxus canadenslis, 4 leaves Trace
Cak, Quercus sp., < buds Trace
Grape fern, Botrychium obliguum, 1 leal,

1 sporopi:yll Trace
Violet, Viola sp., 10 fr. capsule Trace
Mountain maple, Acer spicatum Trace
Leafl beetle, Chrysoweiidae, Ir. of larva Trace



Table I

Fall grouse {cods as determined by crop analysis.

{(Bused on 33 crops taken between Cclober 20 and Hovember 20,1330)

Frequency (C.C.)

Appla, Malus sp. (leaves)

_ {iruit)

» (buds & twigs)

Grape iern, Botrychium obliguum (froads)
Sheep sorrel, Rumcx acetosella (leaves)
Blueberry, Vaccinium sp. (bucis & twigs)
¥hite clover, Trifolium repens (leaves)
Dwarf raspberry, Rubusg hispidus (leaves)
Hazel, Corylus rostrata (catkins)
Partridge berry, Mitchella repens (berries)
Miterwort, Mitella diphylla (leaves)
Black cherry, Frunus serotina (leaves)
Fire cherry, Frunus pennsylvanica (leaves)
Grape, Vitis sp. (fruit)

Trembi;ng aspen, Populus tremulcides (leaves)

{buds)

.Shzn leai, Pyrola 8p. (leaves)

Hed clover, Triiolium pratense (leaves)
Strewberry, Iragaria virginiana (leaves)
Cinquefoil, Fotentilla sp. (leaves)
Birct. Betula sp. (catkins)

{buds)
Staghorn sumsc, Rhus nirta (fruit)
Wintergreen, Gaultheria procumbens (fruit)
Chokeberry, Aronia melanocarps (fruit)
Hawthorn, Cratasegus sp. (fruit)
Blueberry, Vaccinium sp. (leaves)
Wintergreen, Gaultheria procumbens {leaves)
Wood fern, Aspidium spinulosum ({ronds)
Aster, Aster sp. {(leaves)
Grass (leaves)
Canada mayllower (Maianthesmum cansdense (Iru‘t)
Chierry, Prunus sp. (buds)
Fireweed, Epilobium angustifolium (leaves)
¥oss, Polytrichum sp. (capsule and Leafl)
Bazel, Corylus rostrata (buds)
%ild raisin, Viburoum cassinoides {(fruit)
Blackberry, Rubus sp. (leaf)
Witch hazel, Hamamelis virginiana (buds)
Buttercup, Ranunculus sp, (leaves)
Pine needles, Finus strovus
Viclet, Vicla sp. (seed pod)
Grit
Unidentilied leaves
Unidentified seeds
Unidentiilied buds and twigs
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Isgble I (Cont'd)

Snails

Crickets (Orthoptera; Gryilidae)
falking stick (Orthuptera: Fhaswid&e)
Spider (Arachnida)

Treenoppers (Bomopteras Eembracidaa)

Carrion~beetles {Coleoptera: Silphidae)
Fly {(Unident) (Diptera:

Grasshopper (Orthoptera:. = -
Leaf-beetle (Coleoptera: Chrysomelidae)
Unidentified ,
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To show where the foods were produced this food habita iuik

%as supplemented by a quantitative study of the grouse‘fOQQS
present in various types. A sample was obtained by laying oul
mil-acre guadrsts at one-chain intervals on lines run through
the types and, to obtain a comple te cross-section of the study
area, a range oi types and ages, represeanting the most common
successional stages in tﬁe region, was studied. The data were
collacted in early spring vefore growth of annuals had started,
and represented available, low-growing materials used by grousse
as food during fall before the ground is covered with saoow and
in spring after the snow leaves, and shrubby materisl available
during winter. The height to which material was colle cled was
limited to three feet shich 18 the approximate heignt limit to

which a bird could feed from the snow. All material known t¢ De

‘used as food by the grouse was picked from the plots, oven-dried,

in Table 2.
Notes on feeding during the winier were recorded wheanever
frest and unmistakable signs were found bul were limited eatirely

to ground observations and were of no guantitative value. The

10

_weighgd; and computed in grams per acre. The figures are preseunted

following is a list oif the species which were ocbserved to be eaten

during the winter and early spring. The Iigures give the nuuber

of times observed.

ot

PR R G E e I 3O

Chokeberry, Aronia melanocsrpa
Blueberry, Vaccinium sp.

Dwarf{ raspberry, Rubus hispidus, leaves
#intergreen, GCaultheria procumbens
%ood fern, Aspidium spioulosum

Sheep laurel, Kalmis angustifolias
Yellow birch, Betula lutea

Shadbush, /imelanchier sp.

fed maple, Acer rubrum, buds
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Goldthread, Coptis trifolis
Hountain laurel, XKalmia latifolis
Rock polypody, Felypodium vulgare
Cingquefoil, Fotentilla sp.
Partridge berry, Mitchella repens
Caltha palustris

Dogwood, Cornus sp.

-Cherry, Prunus s8p.

Foplar, Fopulus sp.

5 bt 1 1t 1 et o o

In addition to these observations a crop was obtsined from a
grouse whlch was killed by flying into a window on the evening of
January 21. The last meal of this bird had consisted of:

Betula catkins 9 c.c 2.8 gr.
Betula buds g * c.6 *
Vaceinlum buds 1 ¢ 0.2 %

At this date the ground had been covered with snow for over a
month and feeding must necessarily have been confined to bud and
twig material, yet this bird was in very good physical condition
and had a good layer of fat on its intestines.

Of singular importance in these fall relations 1s the apple
tree, which 1s well-known as a source of fall and winter‘grouse
food over a wide range and as shown by Table 1 is especisally so in
this locality. Apple leaves, frults or twig uuterialp were found
in twenty of the thirty-nine crops analyzed. This high total per-
centage shows that apple material in general 1s very well-liked,
while the large amount of apple fruiltl eaten during a year when it
was very scarce proves 1t to be & much sought-after food. In a
year of abundant frult the total percentage of apple materials
eaten might be even greater. However, apple trees are ususlly
absent in & well-stocked forest, for, being an intolerant specles

they are dependent on openings as a slte for establishment and



% survival. As most old rields contain apple trees either as rew-

nants from old orchards or as younger Lrees which have seeded in
upon abandonsent, they are the moét important type for fall ieeding.
The period thirough which these apple trees in old fialdg may be
expected to survive is dependent upon the density of the more
tolerant, faster growing species with which they are in competi-
tion. In a dense stand of young pine, twenty to thirty years will
be suflicient time for the conifers toc overtop and kill even a
large tree. However, if the pine comes in as an open stand, it

may take forty to fiity years for this same action.

Besides apple, the many other food producing herbs, shrubs,
and vines which grow up in old fields in the process of reversion
make a very attractive feeding ground. The five'sygcies eaten in
greatest amounts (Table 1), épple, grape iern, sorrel, blueberry,
and hazel, are all practically limited to openings, while many of
the other species on the list are abundant in open areas.

An agency whiich must be recognized as an importaant substitute
for oid'fielﬁs is a certain type of old road. This was ahoun'by
the aumercus flushes, droppings, and traeks'oceurring along these
throughout the {sll and winter. 0Old woods roads which are used
only occasionally for vehicular traific vut which are kept opean
and free oi woody vegetation usually become grassy and suppart a
growtih of such important herbaceous f{cods as clover, strawberry,
cinqueioil and sheep sorrel. W%hen these roads are closely bordered
by some cover such as young pine containing an intermixture of
sirubs including blueberry, chokeberry, hazel and others valuable

for their buds and fruits, they are much used as feeding grounds
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- during the {fall snd winter. Un roads which are more used by

sutomobiles, the feeding of grouse on the kernels of cracked
red oak acorans hss been observed.

The use of the pine type in feeding is governed by the
density of the stand, which in turn is contingent upon the
deusity of origin and the age. “here the pine has originated
in & poorly stocked condition, there may be é succession of
food plants throughout the entire life of the stsad, but, with
full stocking, the establishment of an undersiory of heardwoods,
shrubs, and herbaceous vegetation is dependent upon the increase
in light asd upon other resctions which come¢ with increasing age.
Spaeth (19280) set {ifty years ss the age at which hardwoods such
as red osk, white ash, sugar maple, and yéllow birch become es-
tablished under old field pine stands. This is also true of
other plants, As shown by Table 2 a dense twenty-yecar-old stand
was barren of vegetation»but stands forty years old and older on
favorable sites had an sbundant growth of shrubby and herbacecus
plants. é fifty-year-old stand that vas thinned ten years pre~
viously had the largest amount of material snd the greatest
variety of any stand studied.

~The value for winter feeding of the oné cutover area located

on the tract was immaterial. This area (three and one-half acresj,

- from which a seventy-year-old pine stand was logged six years pre-

viously, contained a plantation of six-year-old white pine with a
mixture of natural hardwooed sprouts. The sprouts, mostly oak, had
bee: weeded once to release the planted pine. Shrubby food species,
such as blueberry, hagel, and dwarf raspberry, were scattered over

the area and grouse inhabited the surrounding types throughout the
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winteér. These types included young white pine, young red é;ne;
old hardwood, old white pine, and pine~hexlock-hardwood, butl the
birds were never flushed within the cutting nor were tracks seen
within the area except along its boundaries with the surrounding
ty§es. ?he apparent reason for this avoidance was the lack of
protective cover for, with two feet of snow on the ground, the
tipé of the pine and buéhy shrubs that jutted above the surisce
oifered slight shelter. The use of the abundant wianter food on
this area will probably be delayed several more years until the
pine reaches gga stage where 1$.afrords some protection.

Feeding in herdwood stends depends chisfly upon the presence
of téee species which agre preferred in budding, sueh as birek and
aspen. The feeding is confined almost wholly to the crosns of
the trees, for dense young stands of hardwood--and most of them
are dense--are @ barren of ground vegetalion as dense young
stands of pine, and older stands of hardwood do not possess the
sbundant ground cover which is found in old pine stands. For
this reasén and because of the lack of cover, grouse tracks in
the snow were very rare in pure hardvood stands. On several oe-
casions while following the tracks of feeding grouse, birds shish
had been budding on shrubs and egtisg dwarf raspberry leaves
under pine were found to have {lown upon reaching the edge of
ad joining hardeoods alighting at the far side or in adjoining
pines. The lack of protective cover among the crowns of pure
hardwoods is probably the reason why birds were seldom found bud-
ding withisn large areas of pure hardwocd but were found more
-often within mixtures of pine-hardwood and pine-hemlock-hardwood

close to the edge of a pine staand.
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&n interesting happening occurred in 2 small hardwood stand.
ﬁbon some scattered aspens were cut in January as a gypsy moth
eontrél ﬁeasﬁre. Grouse nhiéh had been liviag near iamédiétely
took advantage of the easy accessibility of buds and begesn feed-

ing on the ground among the scattered tops.

Escape In the win§er life of the grouse the all=-impor tant
relation of pine stands ﬁo the dally routine is of utmost im~
portance when life itself is endangered. During the brief but
cxciting moments when a bird is being pursued by some raptor,
the value of the dense crowns of conifers &8s escape coverts
cannot be guestioned.

On the several occasions when the disturbing of grouse was
so immediately followed by the pursuit of a goshawk that it was
judged the pressnce of each was known 10 the other, the location
of the grouse in the pine stands at the time of disturbance was
inferred to be for concealment. On one occasion the value of
conifers for hiding was dﬂuﬂgstrated ¥hen two grouse were fiushed
from a dense pine crown a momeant after a goshawk had been dis-

turbed from a pine at & point less than rirty feet away.

Summary of Forest Type - Habit Relations
As'stated in the beginning of this section, the'stndy of

winter habits resolved itself from merely cobservations on the
relation of habits to forest types into the problem of distri-
bution of population. Initisl ceasus work dniiag late {21l
showed, first, that, principally on the unmanaged block, the
greater part of the population was grouped around certailn iocali~

ties and, seasnd; thal the unmanaged hlock'held.a slightly larger



Comparison of per cent of grouse flushed in various types

Table 5

with per cent of total area of the types

TYPE # Total % of @Grouse
Area Flushed
Fine - young 4.7 24 .4
- old 28.8 £26.4
Hardwood - young 4.1 2.6
- old 16.6 6.2
P-Cd 5.9 11.9
Open - 0ld field S.2 8.3
P-Hd - young 6.5 1.6
- old 12.5 5.7
Pelm-Hd 8.7 7.8
QOpen - Swamp 1.0 0.5
cda 2.8 4.1
Hd-Sw l.4 0.5
Spr. - Plantation 0.8 0.5
Hm-Hd 2.2 -
Jpen land c.8 -
Road -~ Boundary - 0.8
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populstion than the managed part. These relatioasﬁips keld until
May when the study was ended.

The reasons for this distribution are to be found in the
presence and distributioa of eertain cover types. By summéri;ing
the sbove data on habits, it is shown that some types are of much
greater vslue during the winter than the others. The pine tjype,
ofruniversal importance in all the habits discussed, is the most
ﬁrominent in:this relation, and its value is upheld by & record
of tke flushes of birds. Table & lists the per cent of biria
flushed (recorded while censusing and studying movements) within
various types, asnd the per cent of total ares coantained in each
type. (¥ote~ The division of pine znd other types into young
and 0ld is an arbitrary division placed at about thirty yea&s,
which is the age at which the use of & type by grouse begins o
cﬁanga. %hen the stand is dense the live crown begins to rise
to a height zbove the ground which appesrs to be unsalisfaciory
for roosting st sbout this age.) Approximately ome-hall of ike
flushes were in 157 scres of pure pine, aboutl egually divided
between young snd old stands, wshile the im§ortance of mixtures
of pine with other types also is shown. The mesgre 7.8 per ceal
of flushes in the 97.1 acres of old hardwood is noteworthy, while
the high percentage in ¢ld fields alsc is outstanding.

HEowever, it should not be presumed from the above stateneuts
that any one type, pine for example, wheu situated alone is of
paramount importance, for shen the flushes are ploited on a wmap
the striking eifect is not that they are chiefly in piae but thatl

they are grouped about certain localities. This grouping is pre~



Iable ¢

Comparison of areas of various cover types on the

two bloocks.

: e
Unmaneged Forest Managed Forest Totsl
TYFE Aresa Area Acres 4
{Acres) ) 4 {(Acres) %
Pine - young 19.7 9.1 2.6 1.0 22.2  4.73
- old 94.1 43.5 40.7 16.1 134.8 28.72
P-Cd - young 10.7 4.9 10.7  2.28
- old 3.8 1.8 12.9 6.1 16.7 3.87
Hardwood - young 19.? 7.6 18.2 4.08
- old 1.0 23.6 26.2 10.6 7.9 16.60
F-Hd - young 3C.6 18.1 30.8 6.52
- old 21.9 10.1 36.6 14.4 - 58.4 12.44
P-Hr-Hd - 0ld 3 <1 40.5 16.C 40.8 8.69
Hd - Sw .Y 3.0 7.7 l.64
Hm-Hd 10.4 4.1 10.4 2.22
Spr. FPlantation 3.7 1.5 D7 .72
Open 0ld Fileld 14 .4 6.6 0.4 0.2 14.8 3.18
Reverting to Woodl. ’
Open land 8.2 3.2 8.2 1.76
Cd - young 8 0.3 2.6 1.0 3.4 .78
- old 2.8 3.8 g.8 2.09
Totals 216.7 100.0 282.6 99.8 469.3 99.99




'.ﬁuznaat on the non-mansged tract and appears in places where
wthera is a combination of reverting ©ld field, with old and
young pine, and pine-cordwood. Associated with such s com~
bingtion which provides satisfactory wintar faoa,;cbvar and

" means br escape there is apt to be é large permanent population.
The reason for the close assvciation with certain open areas was
not determined. Besides the abundant fall aad winter food sup~
plied by these and the effect which it has upon maintaining a
concentration throughout the winter, the original cause for the
grouping may be due to some relation of the nesting or rearing
season.

This need for open areass and interspersion of types and the
inefficacy of lurge areas of pure, even-sged stands in having a
well-stocked grouse population is emphasized by the absenéa or
scarcit§ of birds from certain areas of unbroken old timber.
Farticularly noticesble in this guality are old dease stands of
pure hemlock which have g very bare and unattrazctive forest floor.

Trhe diiference in populatian on the two blocks is closely
correlated with the interspersion of types.. Becsuse of the &if-
fering histories of the two areas, chiefly during the past eighty
years, the acreage contained in the various types differs coa-
siderably on the twc blocks. Table 4 is a percentage tabulation
of these sreas. The managed area was totally absndoned much
earlier thaa the other and the old fields and pastures of fifty
to eighty years ago have grown a crop of timber so there are at

preseant no old fields in the initial stages of reversion except
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for a very small plot. Alsc the rosds of the older forest are
less favorable ss openings due to the greater shading by taller
stands.  Nevertheless, the cuttings which have been made in-
termittently for the past twenty-seven years have reduced the
even~aged character of the forest and increased the interspersion
‘of types by reproducing-to stands of hardwood and pine. The
patches of young pine of suitable age are fsvored as roosts and
when bordered by a road, shich has increassed its herbaceous
vegetation since the cutting of the adjacent timber, a combina~
tion of especial attractiveness is formed. FHowever, the de-
ficiency of old fields with their scoompanying gualities is
probably the reason for the lesser total population aud scecounts
for the wider ranging of birds instead of the tendeney to remain
about s definite locality.

Another areas, distinct from the two blocks intensively
studied, was censused while hunting during the fall by N. ®.
Hosley znd clearly exempliiies the velue of open areas for hold-
ing a large population. The area hunted, approximately fifty
acres, was g strip of land sbout g half-mile in length and was
made up of a series of edges between old fields, old {ield pine,
young pine plantations and herdwoods. This ares had a population

of thirty birds at the beginning of the huntiang season.

Forest Types ,
The classification of types used in the study (Table 5) is
according to the system employed by the Harvard Forest. This

system has as its basis the three main types of cover, pine,
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'-hemléck. and hardwood, and the various other typés are made up of
combinations of these three. Thus, pure pine is made up of at
least eighty per cent pine, while if the percentage is below

this it is called F-Em (pine¢~hemlock), P-Ed (pine-hardscud), or
P-Hu-Hd (pine~hemlock-hardwood), depending upon the associated
species. Hardwood stends are not Lyped separately on a basis

of species except that stands of inferior species and form are
classified és cordwood instead of hardwood. The better hardwood

species are red oak, Suercus borealis, white ash, Fraxinus

americena, yellow birch, Betula lutea, paper birch, Betula

papyrifera, black birch, Beltula leants, sugar maple, Acer saccharum,

and basswood, Tilis smericang, while the cordwood species are
poplar, Populus Lremuloides and FP. grandidentata, gray birch,
Betula populifolis, and red maple, Acer rubrum. |

Census

Censusing on the tract of 469 acres was csarried on with two
purposes in mind, (1) to determine the applicabllity and use of
various methods for censusing grouse, and,(2) to determine the
population, wmovements and changes whilech might occur during the
winter.

¥ith the completion of a type map of the entire area, census
work was begun to ascertaln the fall population. After & recon-
naissance was made to find the approximate number of birds and
their whereabouts and to begome familiar with the country, a
100% census was made in the first week of December.

100% Census Method In employing the 100% census method, in
which the entire area 1s covered in an attempt to tally every
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bird, several prsasctices are posszible. Although 1% 1s possible
for one man alone to cover a sizeable area, it is impracticable
because of the time element which demands that a complete census
be made as quickly as possible in order that retallles through
movement of birds will be prevented. The method 1s much more

satisfactory when two men work together. The use of 2 good

grouse dog not only improves the method from a time standpoint

but is a necessity in making reasonably sure that all birds are
loeated. It 1s possible for an observer %o approach very close
to well-concealed birds without knowledge of thelr presence, and,
with no means of detecting them, they may be passed unnoticed and
left untalllied. A dog that gets out of control is, of gourse,
worse than useless because birds are flushed beyond the point
where they csn be seen or heard.

Of primsry importance in epplying the method are a map and
& good knowledge of the area and, because of the necessity of
keeping orlented, the system 1s dependent uponrthe presence of
internal bounds of either natural or artificiel structure. The
maze of stone walls and old roads which is. 2 pecullarity common
to much of New England, and the smallness of the forest stands,
furnish & very well-defined set of subdivisions. Each unit is
traversed so that the entire area ls covered by man or dog, and
when a reasonable flushing distance is allowed, depending upon
the type, this may be done with zigzag lines separated by 16@
to 3CC feet. The rate of censusing by this method veried from
150 to 17C acres per 8-hour man and dog day.
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The advantages of the method are:
(1) It gives an accurate totsl figure and eliminates
the uncertainty which 1ls inherent in the partisl estimste.
(2) with sparse populations the probable error is much

gmaller than with a partisl estinete.

Strip Eethod During early spring a test was msde to determine
the practicability of ceﬁsuaing in the area with the strip method
which was déveloped by R. T. King in ¥innesots and is used in a
modified form by the ¥ichigan Depariment of Conservation. As'
specified in the method (Trippensee and Adams) lines were mechsn-
1cally located on the area In gridiron arrangement, but because ‘
of the shape and slze of the tract they were spaced at a distance
of one-thir&vmile rathar&fhan the customary one-quarter mile. To
facilitate the following|lines instead of euttiag_out paths,
strips of white cloth were fastened on trees at 9fie hundred foot
intervals. The distance of each hundred foot point on the base
line was mgrked on & 1ight tree trunk blaze with an indelible
pencil.

The procedure of an observer while maiing & census is to
follow each line and record the flushing distance of each bird
and the type from which 1t flushed. After completion of fleld
work the figures obtalined are applied 15@; proportional formula
and the total population computed. The rérmula which 1s used

in these computations 1is:

Totsl ares of tract . Total estimated

Ares covered by strip Grouse seen on strip
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The area covered by the strip eguals the distance covered
on lines multiplied by twice the aversge flushing distance.

¥ith the method as driginally formulated the proportion
gstated above 13 employed, but in the podified method of the
Michigan Conservation Department the variation of population
between different typés 1s recognized and each type computed

geparately. The formuld then becomes:

Iotal area of type . Iotal grouse in type
Area of strip in type OGrouse on strip in type

The results obtalned by these methods proved %o be unsatis-
faetory for accurate determination of population, for not only
did the number of birds flushed vary considersbly on four trials
within a period of a month, but also the computed population by
both formulae ylelded figures which varied greatly and were either
too high or too low.

The following taeble gives the results of the four trials con-
ducted at a time when the approximste population was thirty birds.

¥No. birds Fopulation computed by

flushed Original Hodifled
Formula Formuls
8 37 37
5 18 : 21
4 21 37
1 )
Aversge 20.2 gg.c

The result was attributed to the uneven distribution of the
population, for, with the birds grouped at certain points rather
than uniformly over the area, an accurate sampling by ntripé is
dependent upon lines passing through some of the points of con-

centration. Although not tried, & more accurate census might
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have been obtained by increasing the number of lines on the ares.
A disadvantage of the modified method is thet 1t is especially
difficult to record and compute the data in this sectlon because
of the exceedingly 1r§egulab shapes and sizes of the forest types.

The reliability of the cen3us methods used was found to be
affected by certaln factors:

| (1) #ind - Extremeiy'windy deys are very poor for censusing
a8 the nolise and continuous movement produce a condition in which
1t is very difficult to héar and see flushing birds. The reasdi-
ness of the blrds to flush may also be influenced.

(2) ?&he of day - Often in early morning when roosting or
especially when sunning in trees or in the snow, birds must be
spproached very closely before they will flush.

{(3) Time of year - Late fall and early spring when the leaves
are off the trees seem to be the best periods to census for total
populations.

(4] The abllity of the observer - Une must "know® grouse to
accuratély census them)for a single note or an almost silent
£flight may be the onlj evidence of a bird's presence.

{5) The abllity of the dng,.lf one is used -

t es8
The fall census of the 469 acres gave & population cr‘rerty
birds, or a density of a bird to eleven acrea. Since the grouse
population cycle was considered to be near the peak, this density
was perhaps as high as possible under the existing environmental
conditions. The distribution of the forty birds between the two
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areas, as stated before, was slightly unequal as tir:y-aevan per
cent of the total number was found on the unmanaged part which
contained only forty-six per cent of the area.

The spring census showed that tweniy-nine birds had lived
through a severe winter, and that eleven had been lost. &ix of
the eleven were accounted for by discovery of kills. There was

no known poaching on the area.

fredation

The known winter mortality on the area, as evidenced by the
finding of kills, was due to fox and goshawk predation. Foxes
were quite numerous on the srea if the number of tracks may be

taken as an indication of abundance, but only one goshawk was

| known to live in the vieinity. Although signs observed at the

kills pointed to fox work in three of the six cases, the most
dsngerous enemy on the area, based on kills per predator, must
have been the goshawk which quite evidently killed two of the

grouse and was seen pursulng birds several times. A large owl

was known to have visited the area occaslonally as several pellets

end & feather were found but there was no evidence of predation
on grouse.
Fox scats were collected on the area throughout the course

of the study and were analyzed by Wm. J. Hamilton, Jr.



Sex determination of birds killed during the hunting season
of October 2C to Hovember 20, 1836, produced a striking result,
for of the twenty birds which were sexed sixteen were males and
four females, or a sex ratio of 80;20. Thla unbalanced condi-
tion has been noted before and has been Interpreted as part of
the oyclic phenomenon. Leopold (1933) stated that an unbalanced
ratio with males in excess has often been recorded for ruffed
grouse when the cycle was at the low point, but the condition
in the present case was apparentily occurring very nesr the peak

of the cycle.



Summary
1. Observations were made on ruffed grouse, a us llus,
between October, 1835, and May, 1936, to study winter relations
characteristic éf the specles in Petersham, Massachusetts. Parti-
cular emphaslis was placed on the astudy of the relation of various
habits to forest ﬁypes.
2. Dense young coniferous stands were preferred for roosting
during the fall and early winter.
3. Grouse began roosting in the snow whenever it reaghed an un-
crusted depth of five or 8ix inches and continued to do so as long
g8 it was of satisfactory depth and uncrusted.
4. Pine snd open pine-hardwood were the main Types used for sun-
ning and resting during the winter.
5. Apple leaf, fruilt, bud and twig materials were the most impor-
tant fall grouse foods and made up 59.5% by welght of the totsl
fall food as determined by crop analysis.  Bud and twig material,
and frult, when present, were also importaht in winter.
8. Upen areas, such &s 0ld flelds in the esarly stsges of reversion
and old roads, were very important fall and winter feeding grounds.
7. Where apple trees were lacking, the species of greatest im-
portance for winter feeding were blsck and yellow bireh and aspen.
They were supplemented by ground feeding on such shrubs as choke-
berry and blueberry, which were avallable above the snow line.
8. Host o0ld fleld ﬁina stands, forty to fifty years of age or
older were found to contain an abundant growth of ground vegetation.
The buds and twigs of young hardwoods and shrubs were fed upon in
winter, while the smaller plants were uged in fall and spring when

the snow d4id not cover then.



Summary (Cont'd)

9. An increase in the understory plants of o0ld field pine stands
may be induced by augmenting the natural opening of stands by
thinningsa. '

10. Dense conifers furnished the best coverts for concealment
from enemies.

11. For the section of the town studied, the 1deal winter grouse
habitat possessed an intermixture of types, including dense young
pine, 0ld pine, o0ld field in the process of reversion to woodland,
and hardwood or pine-hardwood containing birch. Such combinations
had larger populations than large so0lld aress of pure or even-aged
stands.

12. Provided the grouse populatloh is not too dense, (there was
no difficulty with a bird per eleven acres) areas of 50C acres or
less may be censused accurately by one or two observers covering
the entire area with the ald of a well-trained bird dog.

13. Gomputatloﬁ of the population by use of the strip method 4id
not yield results comparable to those of the 100f method. This
wag considered to be due to the uneven distribution of the birds.
14. Although the most dangerous predator on the tract, bhased on
kills found and pursuit of the grouse, was & goshawk, the large
fox population of the Fetersham sectlion probably accounts for a
considerable portion of the winter mortality. WwWhether the birds

were healthy and vigorous when killed is, of course, another matter.
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