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The margins of the Willamette Valley form a "fringe zone"
between the typical area occupied by the Coniferari and Sonoran
faunas, according to Gordon's distributional analysis of the
The coniferous elements in the
North American land mammals.
vegetation represent the Coniferan faunal area while the oak
woodland and grassland elements represent the Sonoran faunal
area.
The presence of numerous streams and rivers cutting back
into the foothills and of many projecting low hills and buttes
from the foothills as well as the presence of low hills and
buttes isolated in the valley tend toward a fairly wide strip
of "fringe" vegetation.
The tendency of Oregon oak to cover the drier south exposures and of Douglas fir to cover the more moist higher hills
and north slopes causes more or less of an interdigitation of
the two types of habitats along much of the Valley margin.
Along rivers and streams in the Valley there are usually
scattered or clumped conifers present with the deciduous streamMany clumps of Douglas fir isolated by oak,
side growth.
fence-row, fields, or streamside growth occur.

The purpose of this study has been to determine the
habitat occurrence and relative densities of the Douglas
squirrel (Tamiasciurus douglasii Bach.), a typical member of
the Coniferan fauna, in the variety of connected and isolated
There has also been an enhabitats of this "fringe
deavor to compare the results from these habitats with the
results of a similar study of typical habitats of the
Coniferan faunal area in the adjacent Coast Range Mountains.

The data gathered have demonstrated that the Douglas
squirrel, although ore of the most typical members of the

Coniferan fauna, adapts very readily to the variety of new
habitats formed. Average densities in most "fringe zone"
habitats of the illamette Valley and its margins are greater
than average densities in most typical Coniferan. habitats in
the adjacent Coast Range Mountains.
In this area, however,
the Douglas squirrel is not divorced from its association
with conifers.
The food of the Douglas squirrel, although consisting
largely of the seeds of conifers, is extremely varied. The
population is affected directly by the amount of food, cover,
and tree pathways present in the habitat.
The type of vegetation forming the most effective barrier
the passage of the Douglas squirrel to isolated clunps of
conifers is grassland with or without scattered trees. Fencerows may or may not be used as pathways of travel. The Douglas
squirrel ranges as far as one and one-half to two miles through
oak or along streamside growth to reach isolated clumps of
to

conifers.
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HABITAT OCCURRENCE AND COMPARATIVE DENSITIES OF THE DOUGLAS
SQ.UIRREL, TAMIASCIURUS DOUGLASIT, IN BEi\TOï, POLK, AND

ÄILL

CO1JNTIES

INTRODUCTION
The purpose of this study has been to determine
the distributional behavior of the Douglas squirrel

(Tamiasciurus douglasii Bach.

)

along the Willamette Valley

margins of the heavily forested Coast Range.

As the

Douglas fir forest of the Coast Range gives way in the
lower foothills
and as

to

the oak woodland of the valley margin

the oak woodland of the valley in

turn intergrades

into grassland or river bottom deciduous growth, a variety
of different habitats may be recognized.

Many of these

environments differ rather widely from the typical coniferous forest habitats.

Often they are isolated by various

amounts of oak, grassland, or streamside growth.

Objectives that have been kept in mind during the
course of this study have been, specifically, to gather
and present data that would show:
1.

Habitat occurrence.

2.

Distance of range from Douglas fir into oak.

3.

Distance of range along river growth into the

valley.
4.

Occurrence of squirrels

groups of conifers.

in

isolated or scattered

2

5.

Distance of isolated groups from the main forest

habitat and type of isolation.
6.

Indications of relative densities in the various

habitats.
7.

Any incidental life history material.

The area in which the major portion of the data has

been gathered lies in the western part of the Willamette

Valley and the adjoining Coast Range foothills between

Monmouth on the north and Monroe on the south.

Areas were

studied from Mary's Peak and King's Valley on the west to
the Willainette River on the east,

and in the southern

portion, river bottom habitats across the Willamette between Albany and Halsey.

Three days were spent in the

foothills and mountains west of McMinnville.

Map i

in-

cludes most of the area studied.
The section of the Willamette Valley floor within
this area forms a nearly flat plain,

interrupted only by

an occasional butte or group of low hills.

Some of these

buttes and hills are connected projections from the foothills while others are isolated by surrounding lowland.

Along the western margin numerous smaller valleys cut

back into the foothills along the Mary's and Luckiamute
Rivers and along streams such as Beaver Creek, Soap Creek,
and Greasy Creek.

Saie

Dflas.

-

-

s.

,IaRocç

(

r3)scrtj
.

\
I

::;

I

'-:v

::''
1\

-

¿./

i

uilIahg

__\

'

CovJhs
PÌ1omfL
Ma'j

-

,

\?

rR
___e..

'

\c6

Por

(

f
1Pe

J
ßuce
3e!J4D4n+a;\

.

i,

AIphe

Gn-ect

i.Tap

.z

1

Area Covered in Study

ri

The natural vegetation of the valley floor has been

largely altered by agricultural pursuits.

Much of the

valley floor in the study area was covered by grasses
(Smith 1949:41, 42;

previous to the arrival of white

nian

Storm 1941).

and in certain lowland

On some low knolls

areas, groups of Oregon oak (Q.uercus garryana) or Douglas

fir (Pseudotsuga taxifolia) occur.

Smith (1949:41) quotes

from the Journal of David Douglas (November, 1826):
"Along the Langtabuff (now the Long Tom)
river 'country open, rich, :Level, beautiful.
We continued (after crossing the
Multnomah, now Willamette) our northerly course
over an extensive plain intersected by narrow
At
belts of wood and groups of low oaks.
mid-afternoon we came to a small stream flowing
in a westerly course to the Multnoinah, banks
thickly covered with alder, ash, and willow.
(Probably the Calapooia).'"
.

.

.

Along the numerous streams

and.

.

rivers various combina-

tions of Oregon ash (Fraxinus oregona), black cottonwood

(Populus trichocarpa), large-leaved maple (Acer

macrophyllum), willow (Salix sp.), red alder (Alnus
rubra),

Oregon oak, and a variety of shrubs form a thick

growth.

Frequently conifers are sparsely scattered with

this growth along the streams.

They may either be mixed

in or form clumps and thus become a major component.

Douglas fir is most often encountered, while lowland white
fir (Abies &randis), western yew (Taxus brevifolia), and

western yellow pine (Pinus ponderosa) sometimes occur.

5

Yellow pine was most frequently encountered in the drier
southern portion of our area on sandy soil along the Long
Torn

River and Muddy Creek.
The buttes and low hills along the valley margin and

out in the valley are mostly covered with Oregon oak,

Douglas fir, and large-leaved maple.

On many of the lower

hills and buttes oak may cover all slopes.

However, the

drier South exposures are most frequently covered with
oak, while Douglas fir and maple often come in on north

and east exposures.

The Douglas fir and maple may be

sparsely scattered in the oak; they may form mixtures with
oak;

or clumps of Douglas fir and maple or of pure Douglas

fir may be found.

Douglas fir may occur widely scattered

in the oak on any slope.

Lowland white fir at times

occurs with or takes the place of the Douglas fir.

The

oak of several of the dry rocky buttes gives way to

grasses or scattered oak and grasses on most of the south

exposures.

Madrone (Arbutus Menziesil) may be associated

with the oak or with oak, maple, and fir.

This is

frequently the condition in the southern portion of the
area studied.

Many of the previously mentioned foothill projections
present an interdigitation of fir and oak with fir
north and oak on the south.

Often the fir is not

on.

the

continuous but forms isolated fir patches.

When these

buttes or groups of low hills are separated by lowland
the clumps of fir may be isolated by grassland or stream-

side growth from the fir forest.

Along the valleys of

WIary'sRiver, Luckiamute River, and Soap Creek, oak
extends for several miles back into the Coast Range.
The mountains above the lower foothills

are heavily

forested except where areas have been logged or where
forest fires have passed through.

Douglas fir is the

dominant species of conifer throughout this area.

Western

hemlock (Tsuga heterophylla), western red cedar (Thuja
lowland white fir, and western yew occur
sparingly.

Maple is an important deciduous species that

is often mingled with the Douglas fir.

In pure Douglas

fir forests young western hemlock are aften seen.

Along

the mountain streams western red cedar is nearly always

present.
as

Weaver and Clements

(1938:501)

list this area

the Cedar-Hemlock Association of the Coast Forest

Formation.

Douglas fir is listed as an important sub-

climax dominant.

Near the top of Mary's Peak (409? feet),

the highest peak in the Coast Range, is a nearly pure

stand of noble fir (Abies

2a).

Mixed noble and

Douglas fir and mixed noble fir and western hemlock

habitats occur in the near vicinity.
logged areas,

the burns,

The forests,

the

and the various stages of re-

production provide a large variety of habitats.

fA

Methods of Study

Approximately 525 hours were spent in the field
between June 12 and August

5,

1949.

During this time

197 areas varying in size from single isolated trees to

fifteen acre quadrats were carefully studied.

Several

strip checks of forts and eighty acre tracts were also
In selecting areas for study, endeavor was made to

made.

make representative samplings of the different types of
squirrel habitats as outlined later in this paper.

Particular emphasis was given to those habitats of the
11fringe

zone" between the oak and fir and upon all

types of isolated habitats.
The following outline was used in recording infor-

mation from these areas:
I.

Description of area
time of day, weather

A.

Date,

B.
C.

Number of area
Location

D.
E.

Size, shape,

slope,

etc.

Distance from mairi coniferous habitat; type
of intervening growth
F. Surrounding habitat; character of surrounding
growth
G. Vegetation
1. Dominants
2. Character of growth; degree of layering
3. Layer plants
4. Size of trees and distance apart
II.

Squirrel signs
A.
B.

Amount of cone remains; fresh or ol
Pattern in the area

work

rai

Squirrel signs (cort.)

II.

Character of growth (tree, etc.) with heavy
iniddens below
D. Feeding perches
E. Foods and type of feeding
F. Nests (if present)
C.

Squirrels observed

III.

Where
When
C. Activities
D. Vocalizations
A.
B.

In recording the amount of cone remains

the following

approximations were used for describing the middens and
remains:

sparse, l-12 cores; moderate, 13-60 cores;

moderately heavy, 60-150 cores; heavy, about 200-500
cores;

very heavy, usually several inches thick,

500 or

more cores.
The exact locations of the areas studied were marked
on detailed topographic maps prepared by the Army Corps
of Engineers.

The Dallas, Salem, Corvallis, Albany,

Alsea, Monroe, and Halsey quadrangles were used and these

have been deposited in the Museum of Natural History of
Oregon State College.

Areas where squirrel work was

found were marked with black while areas with no indications of their presence were marked with brown

according to the desirability of the habitat.

or pink

DISTRIBUTION AND FAUNAL E.ELATIONSHIPS

Distribution of the Genus
The genus of red squirrels, Tamiasciurus, ranges from
the dwarf spruces of the northern margin of the boreal

forest in Canada and Alaska south through most coniferous

forests of North America.

In the West these squirrels

range southward along the Cascade-Sierra-Coast Range and
the Rocky Mountain systems

throughout the extensions of

the dense evergreen forests.

Numerous isolated popula-

tions are found on separated ranges of the Rocky

Mountains.

One of the most isolated populations is a

race of douglasil occurring in the San Pedro Martir

Mountains of Lower California.
In the East red squirrels range south along the

Appalachian system to the Smoky Mountains of Tennessee
and North Carolina.

Though they are "essentially denizens

of the evergreen forest" (Anthony 1928:250), and though

it is in the "vast areas of spruce and the pines deficient
in pitch that the animal flourishes without competition

from the fox squirrel and gray squirrel", in parts of
their eastern range they are divorced from their association with conifers (Hatt1922:43).
The distribution of the three species of this genus,

'o

Map 2.

Distribution of Genus Taaniasciurus Trouessart
Tamiasciurus clou1asii Bach.

_____

Tamiasciurus hudsonicus Erxl.

____

Tamiasciurus frernonti Aud. & Bach. _____

:i.i

Tamiasciurus hudsonicus Erxl.,
and T.

fremonti Aud. & Bach.,

T.

douglasïi Bach., is given on Map

2.

As may be

noticed, the combined ranges of these three species cover
more than one-half of the land area of North America above
the Mexican border.

This map is based on Map 3 and on the

range descriptions and maps of Hatt (1928:15-20), Hamilton
(1943:220-224), and Seton (1929:164).

Distribution of

T.

douglasil and its races

The Douglas squirrel is one of the most conspicuous

diurnal mammalian forms inhabiting the heavily forested
Coast Range and the Cascade-Sierra system.
is

this squirrel knovn

So commonly

that it is the recipient of a

A few of these are pine squirrel,

variety of common names.

redwood squirrel, drummer (Nelson 1939:137), western
chickaree, red squirrel, piney sprite

(Seton 1928:152),

and coney (Roest 1949:47).

Five races of the Douglas squirrel,

1asi1 Bach., may be

recoized:

douglasii douglasii Bach.,
Bach.,
T.

d.

T.

d.

T.

d.

cascadensis Allen,

Tamiasciurus

Tamiasciurus

mollipilosus Aud. and
T.

d.

albolimbatus Allen,

mearnsi Townsend (Ellerman 1949:347, 348).

tracing the distribution of these races on Map

3,

In

maps

and accounts of Anderson (1946:121); Daiquest (1948:289);

Bailey (1936:120-122); Gordon (Unpublished notes); Ingles

*iIWd
1=

.

-wì1II.

:'

;_

_

s

s

::';

H

;
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(1947:115, 116); Grinnell (1933:133, 134); Grinnell,
Dixon, and Linsdale (1930:490); and Liearns (1907:264)

first

four races listed above forni zones
of intergradation with the adjacent race or races (Bailey
1936:119-125). The Mearns chickaree exists as a completely isolated population. No intergradation of the species

were used.

with

T.

The

hudsonicus Erxl. has been found (Anderson 1946:

121; Dalquest 1948:290; Bailey 1936:124).

inhabiting the Cascades of Washington and
British Columbia to the north has been called cascadensis
by most authors (Hatt 1929:16; Miller 1912:213). Daiquest
has shown that the chickarees in the Cascades of
Washington, though they are lighter than the typical
doasii specimens, are definitely closer to douglasii
The form

than they are to cascadensis (Daiquest 1948:290). For
this reason cascadensis has been restricted to south of

the Columbia River.

chickaree has been reported in the Laguna
and Cuyaaiiaca Mountains about fifteen to twenty miles north
of the Mexican boundary in San Diego County, but there
are no specimens to substantiate this report. The probThe Mearns

able range of this form, if this is an accurate report,
is indicated by dotted lines on Map 3.
In the Ochoco and Maury Mountains of eastern Oregon

apparently isolated populations of albolimbatus are found.

14
This is evidenced by the juniper and sagebrush country

that lies between these ranges and the ranges of the

Cascades west of the Deschutes River (Gordon Notes).
Chickarees do not normally range into the type of habitat

intervening.
In vertical distribution it occurs from sea level
or from the upper borders of pthon and juniper

to

near

timberline (Grinnell & Storer l924:2O; Hall 1946:352).
Sporadic occurrences of the chickaree from localities
above timberline have been reported.

August

6

and 7,

W.

P.

Taylor on

observed squirrels well above

1919,

timberline (6500 feet) on Mount Rainier.

One was seen

ttplaving about in the rocks 2500 feet above timberline,

probably two and one-half miles from the nearest trees.
Later one squirrel was seen and another heard at Steamboat
Prow, 9700 feet.

.

.

.

The next day an individual was

observed at an altitude of between 10,000 and 10,500 feet
on 1nions Glacier, a considerable distance from any rocks

or earth."

(Taylor & Shaw 1927:102-103).

9-12) reports

Finley (1933:

that one was seen during most of the summer

of 1915 on the summit of Mount Hood.

It was seen on the

rocks about five hundred feet below on the day previous
to its

arrival on the summit.

There have also been accounts of chickarees living
in the chaparral or sagebrush below the lowest timber.

15

Nelson (1930:137) reports that as

a

result of cone crop

failure in eastern Oregon in 1910 and 1913,

chickarees

left their usual haunts and descended along creek courses
to

the sagebrush plains at least seven miles

Here

away.

they wintered successfully, "raiding farmers' grain bins,

root cellars, and other stores."

G-rinnell, Dixon and

Linsdale (1930:490) in the Lassen section of northern

California found chickarees "not only in all parts of the
forested domain" but also in pure chaparral or tracts of

willow and alder where they would occasionally venture.
Grinnell and Storer (1924:203) observed that in 1918 large
numbers moved into the Yosemite Valley to winter.

In the

vicinity of Stonernan Bridge, where they were seen, the
vegetation consists of chaparral, meadow, streamside, and
forest associations (1924:29).
These reports are rare compared with those which
place the squirrel within the confines of the dense
forests and forest margins, its long accepted home (Howell
1924:35;

Grinnell 1933:134; Bailey 1936:122).

Haft

(1943:314) found no siga of Fremont's chickaree in the

stunted growth at timberline in Colorado, nor was it
found in the scattered yellow pine forest of the lower
altitudes.

In summary, it may be said that the Douglas

squirrel is reported as a typical denizen of the evergreen forests with only sporadic occurrences elsewhere.

16

Faunal Relationships
A study of distribution and habitat is more signifi-

cant if the forms considered are dealt with in the light
of their faunal relationships.

Many faunal schemes have

been worked out by such men as Merriam, Dice, Pitelke, and
Gordon.

warrant
ever,

The scope of this paper is not sufficient
a

discussion of each of these.

to

A few words, how-

regarding Gordon's analysis of North American faunas

will be given, since that is the one adopted in this paper.
A brief summary of this work may be found in a paper

delivered to the Eighth Annual Biology Colloquium (1947:
25-31).

No exact geographic areas are delimited in this
scheme, but the emphasis is laid rather on the fauna as
"a mobile assemblage of animals that has adapted itself
to a particular set of conditions,

and is constantly

changing in its adjustment to new conditions." (1949:28.)
Because they are adapted to a particular set of conditions,
the members commonly occur together and "occupy a

tinctive habitat or range.

will be limited to only

a

dis-

Some members of the fauna

part of the habitat or range,

and some of the more adaptable members will extend their

distribution into ranges of adjacent faunas." (1947:28.)
There are three main faunas recognized in North

17

America:

the boreal,

American.

the austral,

and the tropical North

Each of the first two named may be divided into

two lesser assemblages or faunas thus giving a total of

five faunas

recoized.

These, along with associated

vegetation and a few typical mammals for each, may be

briefly represented in tabular form as follows:
TABLE
Faunas

I

Associated Vegetation

Typical Members

Boreal
Tundran

Tundra

Polar hear, Arctic
hare, Arctic fox,
caribou, musk-ox

Conif eran

Coniferous forest

Pine squirrel, l'nx,
snowshoe rabbit,
marten, porcupine

Deciduan

Deciduous forest
Southern pine forest
S. bottomland woods

Short-tailed shrew,
Virginia opossum,
eastern chipmunk,
marsh & swamp rabbits

Sonoran

Grasslands, Desert
Chaparral, Woodland
Sagebrush

Kangaroo rats, most
species of ground
squirrels, pronghorn,
woodrat

Rain forest
Savanna

Jaguar, bush dog,
several genera of
monkeys & armadillos

Austral

Tropical North
American

(Based on Gordon 1947:29-31)

i:i

In western Oregon the assemblage most widely repre-

sented is the coniferan fauna.

The chickaree is one of

the most widespread and typical members of this
It

assemblage.

may be noted that only in the northern part of the

deciduous forest in the East does the chickaree range far
into an adjacent faunal area.

Other typical members of

the coniferan fauna in western Oregon include the northern

flying squirrel, bushy-tailed woodrat,

shrews

(Sorex),

Stellar's jay, pileated woodpecker, and winter wren.
There is also in western Oregon a strong invasion of

Sonoran forms into the Rogue River and Vi1lamette Valleys.
This invasion is favored in the Willamette Valley by

grassland, river growth, and oak--all Sonoran habitats.
Sonoran forms include the gray digger, western gray
squirrel, black-tailed jackrabbit, dusky-footed woodrat,
gray fox, California jay, house finch, lazull bunting,
turkey vulture, and California quail.
It is clear from the preceding discussion, that
the area under study is a lfringe zone" between coniferan

and Sonoran faunas.

The reason for this study may be

more clearly seen in view of this existing ecotone.
is

What

the occurrence of the Douglas squirrel in the variety

of habitats existing in this Ufringe zonett?

io gather

data that would help to answer this question has been
one of the primary o Djectives of this study.

HABITAT OCCURRENCE AND INDICATIONS OF DENSITY
en er al

Before entering upon a discussion of the various
types of habitats, it seems pertinent to list some of the

factors accounting for habitat limitation,

especially

Excluding instinctive

with reference to the chickaree.

and structural peculiarities of the chickaree,

the veg-

etation as it provides suitable food, forage places,
cover, and tree pathways seems to be the most important
factor.

Altitude,

surrounding territory,

competitors,

and the presence of water may each have an influence.
As has been indicated in the discussion of distri-

bution,

the most frequent allusions in the literature to

the habitats are general phrases

forests" or

"hid

such as "all sorts of

coast forests".

comments have also been published.

Several more exact
Stephens

(1906:90,

91)

records that the redwood chickaree is found where the
tifirs

are mixed among the redwoods, and in the oaks in the

openings among the redwoods."

Grinnell (1933:133) speaks

of "broken or mixed woods and margins of heavy redwood

forests" as the home for this form.

In the vicinity of

Butte Lake in the Lassen Section more Sierra chickarees

were observed at or near a long flow of broken lava than

out in the forest.

They were observed to run from the

nearby forest floor to the rocks for safety (Grinnell,
Dixon and Linsdale 1939:490).

-hese

observations agree

with the results of this study on the Douglas chickaree.
Since the variation in habitat is continuous,

any

classification of habitats is defective and incomplete.
A series of habitats typical of those studied are distin-

guished only as a tool in presentation.

The following

classification is used:
Conifer forest and related habitats

Thick pure stand of Douglas fir
Mixed Douglas fir and maple
Strips and forest margins
Dense young Douglas fir
Open Douglas fir woodland
Mixed forest and thicket
Scattered Douglas fir or yellow pine in pasture

Logged and burned areas

Recently logged and burned areas
Old loggings and burns
(Mixed second and old growth included here)
Oak and Douglas fir; and oak, maple, Douglas fir

combinations
Mixed oak and Douglas
Scattered Douglas fir
Mixed oak, maple, and
Scattered Douglas fir

fir
in oak
Douglas fir
in oak and maple (North slope)

River and streamside habitats

Scattered conifers with river-bank growth
Clumps of conifers along rivers
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In describing these habitats,

ate,

the terms heavy,

moder-

and sparse have also been used in referring to feed-

Ing remains for the general areas studied.

Heavy is used

if there seemed to be one midden area or about enough work
for one squirrel in an acre or less, moderate If this

amount of work was found in two to four acres, and sparse
if there seemed to be not more than enough remains for
one squirrel in five or more acres.

These estimates are

not in any sense thought to be absolute, but are only the

best estimates that can be made on the basis of data
collected.

ihey are primarily of relative value.

In estimating squirrel population and the extent of

midden areas, if they are not well marked, a number of
different factors are taken into consideration.

The

number or percent of trees under which feeding remains
were found,

the amount of work below each tree,

and the

pattern of remains over the area are all important factors.
The variety of foods present and the relative amount of

fresh work are also considered.
to compare a

It is frequently possible

very well separated and marked area with one

that is not so distinctly separate.
is

Surrounding habitat

also helpful in determinations.
The use of inidden areas to estimate the numbers of

squirrels present seems to be valid.

Ilatt

(143:325)
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in Colorado observed one squirrel per midden area in a
ten acre tract.

Gordon

(1936:171, 172) in the Blue

Mountains and along the Oregon coast found chickarees

defending prescribed territories.

Seton (1928:153) points

out that the Douglas squirrel is less sociable than any

other squirrel and that two families in a grove means war.

Numerous and repeated chases have been observed which
seemed to be iL defense of territory.

That the Douglas

squirrel is dependent on seeds of conifers for the basic

part of its food requirement is well supported by both

distribution and authorities (Bailey 1936:122, 123; Hall
1946:352, 353; Seton 1928:128;

Ingles 1947:115).
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Conifer Forest and Related Habitats

THICK PURE STAND OF DOUGLAS FIR (Plate 1).
One of the most characteristic of virgin forest

habitats is thick pure Douglas fir.

The small amount of

light which filters through the dense canopy of the treetops seems

to be

this habitat.

one of the primary factors controlling

As a result of this lack of light the trees

are self-pruning and free from limbs for about seventy to

eighty percent of their height.

Likewise the berbaceous

and shrubby plants are decidedly restricted and often

occur only at the margins.

Characteristic high shrubs

are vine maple (Acer circinaturn) and occasional ocean

spray (Holodiscus discolor) and red huckleberry (Vaccinium
Scattered young hemlock and common dogwood

parviflorum).

(Cornus nuttallii) sometimes form a low tree layer.

rose (Rosa

Wood

nocarpa) and wild blackberry (Rubus

vitifolius) may be mingled with a thick growth of Oregon
grape (IBerberis nervosa),

salai (Gaultheria Shallon), and

sword fern (Polystichum munitum) or various combinations
of these to form a low shrubby layer.
the ground is nearly bare,

dead limbs,

arid

leaf mold.

In places much of

being covered only by moss,
Herbs are usually scarce.

Vanilla leaf (Achys triphylla), inside-out flower
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Plate 1.
Thick pure Douglas fir habitat. Note characterIn the left
istic thick growth and absence of low limbs.
foreground the limbs of a young hemlock are seen while on
the right and in the center back vine maple is seen above
(15 mi. W. of McMinnville)
Oregon grape and sword fern.

(Vancouveria hexandra), adenocaulon (Adenocaulon bicolor),

rattlesnake plantain (Goodiera decipiens), twin-flower
(Linnea borealis),

and star flower

(Trientalis latifolia)

are among those encountered.

There is a rather limited variety of food and a

scanty amount of cover in this habitat.

Tree pathways

and cones are confined to the tops of the trees, frequent-

ly one to two hundred feet up.

The squirrel population is

usually very limited.
No evidence of squirrels was found in four out of
the nine areas studied.

In only one of the remaining

areas were any fresh food remains present.

had moderate feeding remains.

habitat with about one maple

This was a borderline
to

fifteen or twenty firs.

There seemed to be one midden area
ed.

One locality

in

the

two acres check-

Of four hundred trees checked in three strips

the eighty acre tract pictured in Plate 1,

found under only three.

through

sparse work was

The adjacent mixed old and second

growth with more layering (a different habitat) contained

moderately heavy fresh feeding remains.

The remaining

three areas had sparse work scattered throughout, under

less than one-tenth of the trees.

2.

MIXED DOUGLAS FIR AND MAPLE (Plate 2).
Areas of mixed Douglas fir and large-leaved maple are

more favorable for the chickaree.

Douglas fir is the pre-

dominant tall tree while maple and scattered dogwood form
a lower tree

layer.

Vine maple, hazel (Corylus rostrata),

and ocean spray are common large shrubs while sword fern,

Oregon grape, wood rose, wild blackberry, and snowberry

(ihoricarpos

albus) are low shrubs often present.

Open

ground with leaf mold and mosses is more common here than
in the previous habitat, although dense low shrubs may

also occur.

Common herbs are wood sorrel (Oxalis oregana),

inside-out flower, vanilla leaf, white false hellebore
(Veratrum californicum), adenocaulon, and scattered
grasses.
In this habitat more types of food are available than

in the pure fir.

The fir limbs are not as restricted

because the lower maple trees break the canopy and allow
more light to enter.

Although the amount of cover is

somewhat increased, the forest is still rather open below.
Six of the nine areas studied had fresh feeding remains,

and the remaining three had older work present.

the average there seemed to be about one midden area in

one and one-half acres.

In one

tract of about ten acres

(Plate 2) there were at least six distinct midden areas

with heavy remains.

On
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Plate

2.

Mixed Douglas fir and large-leaved maple habi-

Six distinct heavy feeding areas were found in ten
tat.
This indicates a probable popuacres of this habitat.
lation of one squirrel to one and one-half acres.
(McDonald Forest, W. of summit)

I']

STRIPS AND FOREST MARGINS (Plate 3).

Dense limbs from the tops to the bottoms of the
trees are characteristic of Douglas fir strips and forest

margins.

Very frequently, if the strip is along an old

road, apple,

may occur.

or other seedling fruit trees

pear, plum,

Sometimes an abundance of shrubs and small

trees are found while at other times only two or three

Hazel, cascara

kinds are present.

(Rhaninus Purshiana),

snowberry, service berry (Amelanchier florida), wild

crab-apple

fusca), wild blackberry, wild roses

hawthorn (Crataegus Douglasii), and maple

(Rosa

are shrubs and low trees of common occurrence.

fern (Fterldium !,ilinum), St.

Brake

John's wort (Hypericum

perforatuin), heal-all (Prunella vugaris), grasses,
a

host of other herbs usually form

the borders.

Needles and

leal'

a

and

thick growth along

mold often cover the

open ground immediately under the trees.

This habitat seems to be ideal for chickarees if the

strip is not isolated.

The high degree of exposure to

light usually contributes to formation of a heavy cone
crop and the variety of shrubs and herbs make many foods

available.

In the vicinity where such strips occur,

enemies may be a factor of importance, but excellent cover

usually compensates.

Tree pathways and forage places are
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Plate 3.
Douglas fir roadside strip habitat.
The shrubs
mingled in below and the dense growth of limbs on the
trees provide food, cover, and tree pathways.
Abundant
fresh feeding remains were found along the length of this
lOO yard roadside strip.
(lo mi. W. of McMinnville)
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no problem here.
In seventeen areas

checked,

ten of the twelve that

were not isolated had very heavy work below,
two had moderate feeding remains.

and the other

It seems that is

such

environments one-half acre or less will provide ample

support for

a

squirrel.

0f interest was an unusual situa-

tion encountered about four miles south of Independence.
A roadside strip of small yellow pine projected

out for

about fifty yards from a grove of yellow pine and Douglas

Here there was very little shrubby cover and the

fir.

tree limbs were rather operi as is typical of yellow pine.

Even though there was a house within less than a hundred
yards,
s

there was still heavy work for the length of the

trip.

DENSE

YOTThTG

DOUGLAS FIR.

Dense young Douglas fir is a difficult habitat to
analyze because so often margins or mixed woods make up

part of the clump studied.

This naine is applied to

Douglas fir that is sufficiently large to be regularly

cone-bearing but that is not large enough to fit the
description given under the thick pure Douglas fir forest
habitat.

The trees usually range in size from six to

eighteen. inches

and ordinarily self-pruning has not been

accomplished to a very great degree.

Shrubs may be
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abundant in the more open places but frequently moss,
dead limbs, and leaf mold are the only ground cover.
Hazel, poison oak (Rhus diversiloba), wild roses,

snow-

berry, and wild blackberry are the more common shrubs

while scattered grasses and brake fern are the usual herbs
that may be present.

The habitat limitations vary con-

siderably with the individual locality but tree pathways
are nearly always available.
In fourteen areas studied the amount of food remains

ranged from no work or very sparse remains
remains.

Usually the work

ws

to very

heavy

concentrated near the mar-

gins or near openings, but in three areas heavy work was

distributed evenly throughout.
Several areas close to Mary's Peak were more similar
to this
a

and to the marginal habitat than to any other.

In

mixture of twelve to eighteen inch Douglas and noble fir

with scattered shrubs, fairly abundant Douglas fir and
noble fir cone remains were found.

If any squirrel work

was present in the pure stand of noble fir and its margins
on the meadow,

it could not be detected.

A careful

check

was made of several hundred noble fir without finding
cores having the uppermost scales persisting.

noble fir and western hemlock habitat by
was checked with no evidence

of remains.

a

Also a

mountain stream
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OPET

DOUGLAS

FIR

WOODLAND

(Plate 4).

Clumps of open park-like Douglas fir or oak and

Douglas fir occur on low knolls of the valley floor and

margins or frequently near streams or rivers.

Douglas

fir

In places

may be alone but often oak forms a border on

one or more sides or is

are many times

sometimes mixed in.

this type of habitat;

but frequently it is

a

Cemeteries

at times naturally,

resulL of modification by man.

This is really in the "fringe zone" even though it may
be pure fir.

This habitat is characterized by open growth which

permits good light penetration and usually many low limbs.

Lesser vegetation coimonly consists
grasses with few or no shrubs.
wild roses, hazel,
areas.

of

a

variety of

Poison oak with scattered

and snowberry are present in some

The presence or absence of a shrub margin may be

significant.

The amount of available food and cover is

rather variable depending upon the presence of shrubs

below and along the margins.

The frequent presence of

low limbs contributes to the amount of cover and also to
the number of tree pathways.

Twenty-two areas of this type were studied.

Six of

these were isolated by fields so that no squirrels would
be expected.

Of the sixteen remaining areas,

three had
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moderate work with about one midden area to two or three
acres.

Two of these three had fairly heavy marginal

growth, resembling the strip and margin habitat.

The

other area had a mixed oak and fir habitat nearby.

Seven

areas had sparse food remains--some of them extremely

sparse.

Of these seven, six seemed to be from nonresi-

dent squirrels ranging in from a nearby area.

locality with sparse remains seemed to have
midden area in

a

One

a

well defined

six and one-half acre grove.

The pattern

in this area and the amount of work present indicated that
this was

rio

doubt from one squirrel.

rftle

remaining six

areas had no sign of squirrels.

MIXED FOREST

Ä]TD

THICKET (Plate 5).

The mixed forest and thicket habitat is similar to

what would be produced if a sampling of a variety of

habitats were all united
areas studied elements

Douglas fir,

in

a

small area.

In the two

of oak woodland, dense young

scattered Douglas fir and yellow pine in

river bottom growth, and shrubby habitats are present.

Douglas fir, yellow pine,

and cottonwood are the tall

trees present while willow, ash,

and oak form a low tree layer.
est at the margin,

cascara, maple, dogwood,
The shrubby growth,

consists of hazel,

thick-

ocean spray, service

Mixed forest and thicket habitat. Notice the
Plate 5.
elements of shrub, deciduous trees, Douglas fir, and
A chickaree was observed
yellow pine that are present.
feeding ori part of a frond of brake fern in this area on
(2 miles east of Corvallis)
July 3, 1949.

36

berry, wild blackberry, poison oak,

berry, mock orange, and crab-apple.

snowberry, thimbleThe ground shows

evidence of having been flooded and few herbs are present.

Bedstraw and occasional grasses and brake fern appear in
places.

Food is abundant, and all that a chickaree could

desire in tree pathways and cover are present.
There seemed to be a heavy feeding area in about one-

half to three-fourths of an acre of this habitat.

The

squirrels seemed particularly active here on both days the
area was visited.

The hazel remains illustrated in Plate

26 are about one-third of those found under a hazel bush
in which a chickaree was observed feeding.

The inner nest

illustrated in Plate 38 was from a nest in this area.

SCATTERED DOUGLAS FIR OR YELLOW PINE

II

PASTURE (Plate 6).

Scattered Douglas fir or yellow pine are frequently
found in pastures or fields.

Yellow pine is more commonly

found near the rivers in the southern part of our area
while Douglas fir may be fornid anywhere in the valley or
foothills.

The only vegetation other than the scattered

trees is usually grasses, brake fern, and various herbs.

Some pastures also have scattered low shrubs such as

poison oak and sweet briar (Rosa rubiginosa).
This is not a habitat for the chickaree.

Sixteen
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areas were studied and only four had any even marginal
work.

The chickarees ventured out from forest or wood-.

land forty, fifty, sixty, and one hundred feet.

Although

trees were scattered beyond, no evidence of squirrels was
found.

39

Logged and Burned Areas

RECENTLY LOGGED AND BURNED AREAS (Plate 7).
Areas which have beeï logged or burned present con-

siderable variation in plant cover, depending upon a

number of different factors.

Of these,

the type of the

logging operation and subsequent burnin, the nature of
the forest fire,

and the number of years that have passed

since these have occurred are the most important.
this paper an area is

classified as

a

In

recently logged

or burned area if the young Douglas fir coming in have

not yet reached cone-bearing size.

If the Douglas fir

are sufficiently large to be cone-bearing,

considered to be old.
definitions,

however,

the area is

Even within the limits of these
a

wide variety of habitats is

possible.
In some logged areas there may be several acres

without

a

green tree, buL more frequently lerge trees

that were either rejected or left as seed trees are found

scattered throughout the area.

Below, many herbs and a

variety of shrubs and small trees come in to form
cover.

a

thick

Fireweeds (Epilobium sp.), brake fern, lotus

(Lotus sp.), St.

John's wort, and grasses

appear shortly

after the area has been denuded and numerous shrubs soon
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Plate 7.
Recently logged and burned habitat. After this
area was logged in 1939, a forest fire passed through.
Seventy-five trees were carefulli checked in 15 acres
without finding any evidence of squirrels except near
(25 feet) the forest margin.
(15 mi. A. of McMinnville)
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follow.

Wild blackberry is always among the first of the

shrubs to arrive.

Other troical shrubs and small trees

are vine maple, hazel, ocean spray,

salai,

Oregon grape,

dogwood, and small Douglas fir.
Out of nine areas studied,

only two had enough

apparent work to support squirrels.

In one area a midden

with about two or three hundred fresh cores was found
under a five-foot) old growth Douglas fir with many limbs.
This was only about two hundred feet from the timber mar-

gin and thus could have been either a new resident or a
traveler from the margin.

About one-fourth of a mile from

this midden a few old cores were found below a tree a

hundred yards from the timber margin.
in 1940 or 1941.

This area was logged

In a similar logged area in McDonald

Forest work was found about 125 feet from the margin in
a

group of maple and second growth Douglas fir that had

been left.

Aside from these findings only a few old cone

cores were found, these never more than two hundred feet

from the margin of

a

favorable habitat.

OLD LOGGIKGS MID BURNS (Plate 8).
A heavy growth of high shrubs mixed with small

Douglas fir

is characteristic of old loggings

and burns.

Usually there are also scattered large Douglas fir

and

Plate 8.
Old logged area (1927-1928). Notice the thick
growth of shrubs and small trees. An acre quadrat contamed three large trees with heavy middens in addition
to sparse work scattered throughout the area.
(12 mi.
W. of McMinnville)
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old snags variously spaced.
are much the ssrne as
tat.

Species of plants encountered

those listed for the previous habi-

The thick low tree layer and the many shrubs provide

an abundance of food,

cover,

and tree pathways.

Five out of six areas studied had fresh feeding

remains, and the sixth area had an ahundance of old cone
cores throughout.

Ah acre quadrat in a tract which was

logged in 1926 and 1927 contained heavy feeding remains;
there seemed to be two fairly distinct midden areas.

The heaviest middens found during the summer were in a

locality which was loged about 1916.
foot radius of

a six

ithin

a

forty

foot Douglas fir there were, in

addition to work scattered over the ground, fifteen
separate piles of cone remains.

These individual piles

were from one to four feet across and several inches
deep.

Most of them were located at the bases of small

trees or on stumps or rotten logs.

There must have been

several thousand cores in this midden.

Two hundred feet

away about ten cubic feet of cores and scales were found

under an eighteen inch tree.

These were only two of many

middens in the six acres studied in this area.

In another

habitat, more recently logged, where only a few of the

young firs were large enough to bear many cones,

there

seemed to be not more than enough work for one squirrel

44
in five or six acres.

Closely related to the above habitat is mixed old
and second growth Douglas fir that no longer gives evi-

dence of logging or burn.

bundant squirrel signs occurred

in two places where areas of this type were found adjacent
to thick pure Douglas

fir having little or no evidence of

squirrels.
Three areas of large,

limby, rather widely spaced

second growth contained moderate amounts of work.
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Oak and Douglas Fir; and Oak, Maple, Douglas Fir
Combinations

MIXED OAK AKD DOUGLAS FIR (Plate 9).
Perhaps the most tTpical ttrringe zone" habitat is
This habitat exists

mixed Oregon oak and Douglas fir.

almost continuously along the border between the Douglas
fir and oak.
this

Several of the lower hills are covered with

type of growth for a width of more than one-half

In many areas the Douglas fir is advancing into

mile.

the oak.

In addition to the oak and Douglas fir,

madrone,

maple, wild cherry (Prunus emarginata), cascara, and doswood may contribute to the tree layer.
oak,

Hazel, poison

and snowberry are the most typical shrubs although

ocean spray, service berry, Indian peach (Osmaronia
cerasiformis), wild roses, and wild blackberry frequently
occur.

'Ihere

are usually many scattered grasses and

other herbs such as brake fern, St.

adenocaulon,

and wood strawberry

Jobri's wort,

(Fragia

bracteata).

The high percentage of light available

to the

fir

in this habitat usually contributes to production of a

comparatively heavy cone crop.

The quantity of other

foods depends upon the number of shrubs and herbs present

but the variety is usually considerable.

It is not known

.:.

.

'.

:

.:

.

:

'L;

J:b.

4

.

;.

.

c:;:T'

r.t

.'
_..4

\q4

,

1

.

.

.

1)..
.

.

.

...

-

..

.

:'
.

.

.

.

..v

.

-k

-

4.
-

Ç

t

;

,

1'r':y

:

-: '.
.

:

:iL

::..

-':
.

..

.:..

47
to what degree acorns

reis.

may be used as food by these squir-

There is an abundance

cover,

oí

and tree pathways

are everywhere present.

Out of nineteen representative localities studied,

only three isolated areas were without squirrel work.

Ten

of the remainder had nearly continuous heavy work and the

other six had moderate feeding remains.

The relatively

high chickaree population was also indicated by the large
proportion of areas with fresh feeding remains-- thirteen
out of sixteen.

In this habitat, more

than in most other

habitats studied, the feeding seemed to be continuous
throughout the areas with remains under nearly every cone-

bearing tree.

A numbet' of these areas are isolated,

isolation will be discussed in

a

but

later section.

SCATTERED DOUGLAS FIR IN OAK (Plates 10 and 15).

Usually from a mixture of Douglas fir and oak the
habitat grades into pure oak.

At times, however, scatter-

ed Douglas fir extend beyond and into the oak for as much
as

one-fourth or one-half mile.

Several areas of this

type may be noticed west of Dallas and Monmouth, east of

Wren, and on the low hills south of the Luckiamute River.
The vegetation in this habitat is similar to that
of the previous one,

except that there are fewer Douglas

firs.

Poison oak and wild blackberry are at times the

only shrubs present, although more commonly various

corn-

binations of those listed for the previous habitat are
also mixed in.

developed.

The herbaceous layer is usually better

The Douglas firs are, COnlmOflly, only thirty-five

to 250 feet apart,

but in some instances single trees or

small groups may be isolated by one-half mile or even more.
In general there is less cover and there are fewer tree

pathways than in the mixed oak and Douglas fir.

Food may

also be less abundant, particularly Douglas fir seeds.

Thirty-three areas of this description were studied.
The results found may be summarized as follows:

six with

heavy work, eight with moderate work, five with sparse
work, ten not isolated and without work, four isolated
and without work.

Fresh remains were found in ten of the

nineteen areas with indications of squirrels.

The follow-

ing distances of penetration were recorded where the work
did not extend throughout all of the scattered Douglas
firs:

150,

250, 350, and 900 feet.

In other cases

squirrel work was found one-half mile from mixed oak and
Douglas fir growth.

One small fir isolated by 750 feet

of oak had a heavy midden beneath.

In another area three

second growth Douglas firs one-half mile from any other
Douglas fir had about two dozen old cone cores below.

This is a south slope situation where
Plate 10.
Scattered Douglas fir in oak.
oak with a shrub layer of poison
small
of
pure
a
stand
in
is
the scattered fir
oak.
Feeding remains were found under isolated trees as far as 350 feet from
mi. S. of Luckiamute R., 4 mi. W. of
the clump of fir in the background.
Hwy. 99)
(
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About three miles north of Rickreall a particularly

interesting area was discovered.

Here ten small nine-to

fourteen-inch Douglas firswere scattered about 200 feet
apart for three-tenths of a mile.

Fresh remains were most

coceentrated on the trees toward the center and dwindled
toward either end.

This seemed to mark out the territory

of one chickaree.

The penetration into oak to isolated fir is greatest

where the shrubs are varied and abundant and where an

occasional maple may be encountered.
were recorded, however,

Several penetrations

where this was not the case.

There

were also numerous trees isolated beyond these limits
where no evidence of squirrels was found.

MIXED

0JFT,

MAPLE AND DOUGLAS FIR (Plate il).

Mixed oak, maple, and Douglas fir is typical of north
and east slopes or river bottom lands.
a

high degree of stratification and

shrubs are found.

a

In addition to the

-i-n

this habitat

wide variety of
trees named, madrone,

dogwood, and cascara frequently contribute to the tree
layer.

The following shrubs have been comnonly recorded:

wild crab-apple, vine maple, Indian peach,
berry.

and wild black-

Often the ground is almost entirely covered by

Plate il.

Mixed Douglas fir, maple, and oak.
This grove is four-tenths mile
from the Willamette River and gives evidence of winter flooding.
Fresh feeding
remains were found scattered throughout the area.
(5 mi. N.E. of Corvallis, W.
of Willamotte R.)
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much leaf mold but in places sword fern, scattered grasses,
arid

brake fern may be found.

Correlated with the high

degree of stratification there are many tree and shrub
pathways.

Food and cover are also fairly well provided.

Seven of ten such areas studied had heavy fresh
feeding remains.

There seemed to be about one midden area

per acre on the average, but it was difficult to determine
accurately.

One area had moderate remains from the

vious year.

There was no sign of squirrels found in two

pre-

rather isolated areas.

SCATTERED FIR IN OAK

ND MAPLE (NORTH SLOPE) (Plate 12).

Only one distinct area of scattered fir in oak and

maple was encountered.

Most of the time where maple

occurs on the north slopes, fir is just about as abundant
so that a mixed habitat like the previous

one is formed.

Since several of the areas considered under scattered fir
in oak also include a few scattered maple,

they will con-

tribute to our understanding of this habitat.
The vegetation of the area studied resembles closely
that of the previous habitat except that the Douglas firs
are between fifty and 275 feet apart.

The growth is very

dense and the Douglas firs are relatively small--about

eleven to twelve inches in diameter.

There seemed to be

Plate 12.
Scattered fir in oak, maple, and madrone. Notice the dense and
varied growth on the north slope here compared to the south slope pictured in
Plate lO, which lies just over this ridge.
Moderate to heavy fresh and old
feeding remains were found under most of the trees scattered along this slope.
(- mi. S. of Lucki amute R., 4 mi. W. of Hwy. 99)

o,
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enough work for one squirrel in about an acre.

The fact

that chickarees are more abundant in the scattered fir in

oak habitat when an occasional maple and more shrub are

mixed in agrees with the indication that the population
in this habitat is relatively high.
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River and Streamside Habitats
SCATThRED

COL

IFERS WITH RIVER-BANK

GROWTH

(Plate 13).

Nearly every river or large creek in the valley has
along its course either a rather continuous or a spotted
growth of conifers mixed with the typical deciduous trees
and shrubs.

This growth may be in the Corra of clumps or

the conifers may be widely scattered. Most of the streamside growth gives evidence of having been flooded during

present have a layer
of fine dirt dried on them. Usually it is necessary to
depend upon fresh work for indication of squirrel presence
as most old feeding evidence is obliterated b being
the past winter.

Old cone cores when

covered up or washed away.
The growth

is nearly

always heavy and the

strati-

Tall cottonwoods and conifers usually
extend well above the thick growth of ash, willow, maple,
red alder, and oak that make up the low tree layer. Here
mock orange (Philadelphus Gordonianus), ninebark
(Physocarpus capitatus), hardhack (Spiraea Doulasii),
evergreen and Himalaya blackberry (Rubus lacinia tus,
Rubus thyranthus) are added to the more common shrubs and
small trees that have been seen in the other habitats.
The herbaceous plants most commonly encountered are bedstraw (Galium sp.), brake ferri, St. Johrìts wort, horsetails

fication complete.

Plate 13.
Scattered ouglas fir in river-bank grwth.
This view, along the east
side of the Willamette River, illustrates the scattered manner in which Douglas
fir and yellow pine frequently mingle in with streamside deciduous growth.
Moderate feeding remains were found below these trees.
(2- mi. I. of Peoria)
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(Eguisetum sp.), adenocaulon, and grasses.
The variety of food in the river-bank habitats is

greater than the variety found
studied.

ir

any other habitat

There is an abundance of cover in the spring,

summer, and autuiìi,

and.

a

fair amount in winter.

is there any lack of tree pathways.

Seldom

Judging from these

facts and the frequency of fresh squirrel aigris, the

river-bank habitats are among the most desireable for the
chickaree.

It does not seem that flooding ever affects

this animal adversely,

at least not to any appreciable

degree.
In sunimarizing the quantities of feeding remains,

areas with predominantly Douglas fir have been separated

from areas with predominantly yellow pine.

Also record

has been kept of areas having primarily lowland white

fir present.

Out of nineteen areas with scattered Douglas

firs, fresh work was found in thirteen and old work in
two.

Four areas, rather isolated and without a very wide

supporting deciduous strip, lacked remains.

Six of the

nine areas including scattered yellow pines had recent
work,

the other thrE.e having no remains

at all.

Of three

areas with white firs, only one along the Long Tom River

had any evidence of squirrel work.

Within 350 feet of

these white firs was a large yellow pine with several

dozen cores below.

Just across the river in a pure
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deciduous growth a chickaree was heard scolding for a

period of forty-five minutes.
It is particularly difficult in

estimate the amount of remains left b

this habitat to

one squirrel.

Comparatively, this habitat should probably be placed

high in the moderate category.

ot only is this indi-

cated by the amount of work present but also by the high

frequency of fresh feeding remains.

Seven rivers and

creeks which have scattered conifers forming part of
their bank growth were checked, and along all of them

squirrel work was found.

These streams are the Willamette,

Luckiamute, Long Tom, Mary's, and Calapooya Rivers and
Rickreail, Muddy, and Berry Creeks.

frequently is

a

Isolation, which

factor of importance, will be discussed

in the next main section.

CLUMPS OF CONIFERS ALONG RIVERS

D STREAMS (Plate 14).

Clumps of conifers along streams present

a

very

similar situation to the scattered conifers discussed
above.

The vegetation is essentially the same except

for the proportion of conifers.
of conifers, however,

Frequently in the clumps

the Cround is more

open and a

larger proportion is covered only by leaf mold.

The

amount and frequency of squirrel work also compares

r,
r

Plate 14.
Isolated clump of Douglas fir. No other conifers occur along this creek
for one and one-fourth miles to the north and one-fourth of a mile to the south.
This typical clump consisted mainly of Douglas fir, maple, and ash.
Moderate
feeding remains are usually found in such habitats, but only sparse old work was
o'
present here.
(Muddy Creek, Z mi. N. of Halsey)

closely with the previous habitat.

The larger clumps

have a slightly higher proportion of squirrels present,

but the difference is not great.

Eleven out of thirteen

areas studied had discernable squirrel work.

Fresh re-

mains were found in eight of these eleven areas.

In

three localities there seemed to be at least one midden

area or more per acre; however the average density for
this habitat is probably close to that of the previous
one.
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Sunimary of Habi tats

The data from the habitat studies has beer compiled
and may be conveniently summarized in tabular form

(Table 2).

It must be emphasized that

the estimates of

population density are not intended to be in any sense
absolute.

They are primarily of relative value.

In some

areas studied the pattern of midden remains seems rather
clear, but in most areas only approximations are possible.
It is felt,

however,

that despite the possibility of error,

it is worthwhile to make general estimates of the size of
the areas in which feeding remains sufficient for one

chickaree are found.

It is felt,

further, that the more

general features of the relative proportion of feeding
remains in various habitats are valid.

Also,

the frequency

of occurrence in the several habitats may be useful.

TABLE 2.

Heavy work

HR.

HABITAT OCCURRENCE SUMMARY
H.

M.

None

S.

NI.

Strips and forest margins
Mixed oak, maple, and fir
Mixed oak asid fir
Mixed forest and thicket
Scattered fir in oak and maple

Tot.

%NI.

17
10

100
100
100
100
100

F.

O.

%F.

I.

Mn.
Fr.
Fr.
Fr.
Fr.

10

2

5

7

1

10

6

2
3

Mn.
Mn.

3
1
5
2
3
5
6

19
2
1

2
1

8

4

7

1

13

3

2
1

67
88
81
100

100

Moderate work
Old loggings and burns
Mixed Douglas fir and maple
Scattered D. fir along rivers
Scattered Y. pine along rivers
Clumps of conifers along rivers
Dense small Douglas fir
Oak & brush with scattered fir

Fr.
Fr.
Fr.

Mn.
Fr.

1
6
6
2
6
2
8

2

6
9

2
4
2
2

1
1

3
5

10

4

4

3

4
2

19

1

1
4

13
14
33

6

22

9

100
100
100
86
92
77
65

13

1
3
2

6
8

3

5
6

83
67
87
100
73
50
53

5

5

10

9

1
7

4
3

1

1

20
70
50

2

2

50

Sparse work or no remains

Thick pure Douglas fir
Open fir woodland
Recently logged & burned areas
Scattered conifers in pasture
H.

No. with heavy

M.
U

UI.

"

I.

"

moderate
sparse
not isolated
isolated
ti

Tot.
I.

F.
O.

%F.

Mn.
Fr.
Mn.
Fr.

i

3

1(6)
2(4)
(4)

Total
% occurrence in NI.
No. with fresh remains
"
old
"
"
fresh
%

6

7
7

9
9
5

16
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25(37)
22(44)
(36)

Habitat relation
Main forest habitat
Habitat of the fringe zone
Numbers in parentheses indicate
work only along margins
HR.
Mn.
Fr.

THE EFFECTIVE ISOLATION
General
Groves of conifers are referred to as 'tisolated"
if there are no continuous coniferous connections with
the main Douglas fir forest habitat.

There are,

then,

several types of isolation depending upon the character
of the vegetation separating these groves

habitat.

The types

from the main

recoiized during the course of this

research are included under four general headings which
are named to indicate the most desirable vegetation sep-

arating the isolated clump of conifers from the main
habitat.

They may be spoken of as pathways because they

serve this purpose for the chickarees.

The four general

types are:
oak pathways;

fence-row pathways;
open field pathways;
streainside pathways.

That these are true types of isolation is attested

by the dependence of the Douglas squlrrel upon the rich
oily seeds of conifers for the basic part of its diet
(Bailey 1936:122;

Hall 1946:352).

supports this conclusion.

Also isolation data

One of the problems

of this

Plate 15.
Scattered Douglas fir in oak. This picture of low hills in the Valley
illustrates oak pathways where scattered conifers are mingled in.
Squirrel work
was found in the clumps at either end, but not in the scattered conifers between. o
(2 mi. N.E. of Lewisburg)
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study has been to gather data on the comparative

effectiveness of these types of isolation--data that will
suggest to what extent the various pathways are used by
the chickarees.

Types of isolation are illustrated in

Plates 15 to 21, and will be discussed separately under
the several headings.

Oak Pathways

There are a variety of distinctly different oak pathways from

the viewpoint of the chickaree.

with an occasional scattered fir

as

There is oak

illustrated in Plate

Then there is pure south slope oak with scarcely any

15.

vegetation other than poison oak below and north slope
oak with many shrubs and low trees for cover and pathways.

On Plate 17 may be seen a typical situation where

oak becomes scattered and clumped in a grassy valley.
there both oak and field contribute to the isolation,

the

area is considered under field isolation as it is far

more effective in preventing the travel of the squirrels.
In only one instance was a desirable habitat that

wa

isolated by pure oak found to be without work.

This

area, isolated by six-tenths of a mile, was located on

Here the chickarees had al-

the butte north of Monroe.

ready penetrated more than

a

mile through oak with

T

Plate 16.
Coffin Butte.
This typical rocky butte illustrates north and south
slope vegetation. On the north slope there are about fifty acres of oak, maple,
arid Douglas fir in addition to much pure oak.
Only grasses and scattered oak
occur on the dry stony south slope.
(lo mi. N. of Corvallis)

j

a.

.4-

r4Sji

J

J
P

Plate 17.
View south from top of Coffin Butte showing field isolation in that
direction.
The Douglas and lowland white firs barely visible on the butte in the
left of the picture are also isolated and without squirrel work.
This clump
is isolated by oak and fields with scattered oak.

de:,
t.t

Plate 18.
From Coffin Butte west there is also field isolation. Here, however,
Soap Creek and a network of fence-rows break the continuity of the fields.
The
distance from the oak in the lower right to the oak and Douglas fir ir the left
background is six-tenths of a mile.

--

Plate 19.
Loking north from the top of Coffin Butte the view is still of fields.
Two isolated Douglas firs with no squirrel work may be seen by the deserted
In the background on the left side,
buildings in the field to the right.
scattered Douglas fir may be seen along Berry Creek.
Though isolated by more
than one-half mile of streamside growth, squirrels were present here.

a)
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scattered Lirs; and oak, maple,

arid

madrone.

Records from

twenty-two areas isolated by pure north or south slope oak
yielded surprising results.
were as follows:

one area,

or single trees, 250 yards;

Penetration to isolated areas
one-hundred yards; three areas
eight areas, one-fourth to

one-third mile; four areas, one-half mile; one group of
five areas, two miles.
to a group of five clumps

The penetration of two miles was
of Douglas fir on low hills

three miles north of Rickreall.

At the present time the

continuity of the oak coriecting with Douglas fir forest
is broken in several places; however the topography in-

dicates that this oak was continuous,
the past.

or nearly so, in

In addition to the one favorable habitat,

un-

favorable habitats without work were isolated as follows:
a one

acre clump of open fir woodland,

tenths of a mile;

one-half and six-

two single trees, one mile each;

one

single tree, four hundred feet.

Closely similar are results from about twenty-five
areas isolated by oak with scattered firs.

Squirrel signs

were found in all unquestionably desirable habitats.
trations to fir clumps were as follows:

two areas,

Pene-

three

hundred and 750 feet; four areas, one-fourth mile; four
areas, one-half mile; two areas, two-thirds

fourths miles.

anc.

three-

In ten areas of scattered firs without
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clumps beyond no penetration was found.

As alreaay indi-

cated, partial penetrations of 150, 250, 350, and 900
feet were recorded.

Further data on work in scattered

firs is recorded in the habitat discussion and summary.

Where the oak is scattered in fields the results

present a very different picture.

Three out of four areas

with this type of isolation had no sigi of squirrel work.
The other area, isolated by about four hundred feet, had

fresh work present.
reached by

a

This last area could have been

circuitous route of about one-third of a

mile through oak.

Fence-row Pathways
The vegetation of fence-row pathways is extremely

varied.

The two extremes are illustrated on Plate 20.

In the left foreground is

an old fence, partially broken

down and with only a scattering of shrubs alongside.

From the telephone post in about the center of the picture
at the corner of the road and continuing on and along the

other side of the road may be seen the situation where
such an abundance of shrubs and small trees are present
that the fence is hidden.

It is apparent that for the

chickaree the latter type is the most desirable.

Small

maple and fir, hazel, poison oak, wild roses, service

In the left background is a clump of twelve large maples, two Douglas
Plate 20.
firs, two red cedars, and roadside deciduous growth by an old deserted house.
Though it is isolated by two-tenths mile of fence-row growth, fresh squirrel
(5 mi. V. of McMinnville)
signs were found.

ro
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berry, and a host of herbs provide necessary cover aid

protection.

Willow, ash, and oak come in along many

lowland fence-rows (Plate 18).
Often there is difficulty in determining whether

fence-row pathways or circuitous oak pathways are used in

reaching

a

certain desirable habitat.

Several clear

cases have been found, however, where fence-row pathways

were used.
One of the best examples

illustrated in Plate 20.
a dozen large maples,

by

a

of isolated work is

that

Two large Douglas firs, about

and a half acre family orchard, all

very old deserted house seemed to be the home of a

chickaree.

Moderate fresh middens were found under each

of the two Douglas firs.

These were isolated from the

forest by two-tenths mile of fence-row in which there
were no small firs large enough to bear coies.
other instance near

a

In

an-

deserted place cone cores were

found under a small fir that was isolated by 250 yards
of fence-row with few shrubs.

In two other cases it

seemed that squirrels used fence-row pathways for a

distance of three hundred yards.

Old squirrel work was

found in a two to three acre clump of Douglas fir near
G-ranger junction.

There was between one-half and three-

fourths mile of roadside with heavy shrub and small tree

74

growth connecting this with

a

favorable habitat near the

Willamette River.
Eight instances where fence-row pathways were not

used involved the following distances:
300,

tats,

300,

100,

250,

and 500 yards to questionably favorable habi-

and 200,

habitats.

100,

250,

and 400 yards to distinctly favorable

In two of the three examples of favorable

habitat isolation numerous shrubs and small trees

con-

tributed to the fence-row; in the third, few shrubs were
present.
If there are no shrubs along a fence,

the isolation

is considered to be by fields and is discussed in the

next section.
Open Field Pathways
The isolation most effective in preventing passage
of the Douglas squirrel is by open fields.

Seldom are

these fields used for more than a short distance.
the habitat description for

scattered conifers

in

Under
pasture,

data referring to single or scattered trees isolated in
this way was given.

In only four out of sixteen such

areas was there any evidence of the chickaree venturing
for distances of forty to one hundred feet.

The types

of isolation that will be considered here are clumps of
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Plate 21.
Etna Cemetery.
This cemetery is typical of many similar isolated
cemeteries on low knolls throughout the valley. No work was found here.
Where there are oak or fir connections, work is often found in cemeteries but
never where there is a high degree of field isolation like this.
(* mi. W.
of Lewisburg)

conifers isolated by fields or by both fields axd oak.
In most instances this isolation consists of more

than just fields.
rows,

streams,

In addition there are frequently fence-

or groves

and the main habitat.

of oak between the isolated clump

If these other connections

continuous but are interrupted b
sidered to be isolated by fields.

fields,

the area is con-

An excellent example

of this is Coffin Butte (Plates 16 to 19),

ten miles north of Corvallis.

are not

located about

On the north side of this

butte there are about fifty acres of mixed oak, maple,
and Douglas fir.

In three strips

through this potential
The

squirrel habitat no evidence of squirrels was found.

absence of squirrels is no doubt a result of a long period
of isolation by fields.

the south side

In the view of the isolation on

(Plate 17) may be seen an expanse of field

(nearly one-half mile) beyond which are scattered oaks,
oak clumps,
a

and pure oak.

To the west (Plate 18) is

seen

growth of ash along Soap Creek and a network of lowland

fence-rows.
connections

ìotice, however, open fields breaking these
in both the background and foreground.

Plate 19 shows the field isolation to the north.

This

time a deserted house with two large conifers break the

continuity of the fields, but no evidence of squirrel
work was found there either.

A view to the east would
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present
is

orse

picture of still more extensive fields.

a

This

of many examples of the effectiveness of field

isolation.
Squirrel workings were found in only two out of
fields.

nineteen areas isolated b
a

One of these,

about

fifteen or twenty acre tract of Douglas fir north of

Granger Junction, had been slashed recently; however, old
This isolation at the present

squirrel work was found.

time is by approximately one-fourth mile of field.

other area was a clump of a few willows and about
ten to eighteen inch Douglas firs isolated b
of field in all directions.

The
a

dozen

250 yards

About a dozen fairly recent

cores were found.
Ten of the seventeen areas with no evidence of

squirrels were definitely desirable habitats, but were

isolated b
one area,

the following distances:

two hundred yards;

one area, 125 feet;

three aress,

one-fourth mile;

three areas, one-half mile or more; two areas,

one mile

or more.

Two large areas isolated at the present by fields

were not considered in this category because the terrain
and local vegetation is suggestive of previous oak con-

nections.

One area,

or

a

knoll north of Belifountain,

was found to have very old remains.

It seems

that the

population here has been exterminated and that no

,1]

reinvasion over the two hundred foot field separation has
taken place.

The other area is a group of low hills north-

east of Lewisburg that are at present isolated by about

one-third mile of field, fence-row, and streamside growth.
Squirrel feeding remains were found in fir areas here.

Streamside Pathways
For the chickaree,

streamside vegetation provides

one of the best highways.

In more than forty areas

studied, no favorable streamside habitat seemed out of

reach of the chickaree, although several unfavorable

habitats were without remains.
isolated by one-half of
remains; however,

a

a

One favorable habitat

mile on Muddy Ureek was without

still more isolated habitat a mile to

the south had abundant squirrel work.

Breaks in the scattered conifers of one-fourth to
one and one-fourth miles were frequently found (Plate 14);

however this seemed to offer little hindrance to the
chickarees.

Work was found under single trees or pairs of trees
as far

as

farther.

one thousand feet from other conifers but no

A number of lone trees isolated by one-fourth

to two miles were checked but were always without squirrel

work.

This indicates that even along streams they do not

live apart from conifers.
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FOODS AND FOOD RELATIONSHIPS
Foods
The food of the Douglas 3quirrel, although consisting

chiefly of the seeds of conifers, includes quite

a

variety

A number of differ-

of plant food and some animal matter.

ant foods were encountered during the course of this study
arid

these,

together with any indications of preferences,

will be discussed first.

Then, since food is an important

factor in choice of habitat,

those foods and preferences

recorded in the literature will be listed.
Pseudotsuga taxifolia (Plates 22, 23).

Remains of

Douglas fir cones were encountered more often than those
of any other species since it is the most important dom-

inant conifer in this area.

For indications of squirrel

presence it was the species most commonly depended upon.
In average coiies

there are usually sixty to one hundred

and twenty seeds approximately one-eighth inch in length.
The quantity of these seeds that is sometirres consumed in
a short time is great,

as is

indicated by the amount of

fresh green cone cores and scales that is found in some
small areas.

For example, from under

a

ten inch Douglas

fir isolated by 150 feet of oak, 304 very fresh cone cores
were counted

(west of Monmouth,

June 27).

An eleven inch
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Plate 22.
Series of Douglas fir cone cores and scales.
are
views of scales
Next
old work, cores that have begun to disintegrate.
three
the
The
types of old
seeds.
clipped off by the chickaree in obtaining
the
bottom.
Cores
core remains are illustrated in the rows from the top to
and
removed.
seeds
on the right have only part of the scales
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Plate 23.
Old (on right) and fresh (on left) Douglas fir cone cores and scales
contrasted. Shreddy work, close clipping, and clipping of scales farther our from
Notice tooth marks
core as well as the whole and half scales are all illustrated.
The seed wings are still intact in second scale
on the third core from the left.
from the left and impressions where the seeds are found at tue base may be seen.
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Douglas fir, near the bank of Mary'

s

River one-half mile

south of Brook Lane, had three hundred to four hundred

fresh cores scattered

ou

the ground below, and an equal

number lodged on the thick branches of the tree.

Twenty-

two feet up in this tree was an occupied woodrat (Neotorna

fuscipes) nest about two feet wide.

1'orty-six cores and

many scales had been dropped.on top of the nest.

Cther

desirable trees in the near vicinity had only sparse to
Gordon (Notes), in

moderate remains below (July 15).

August, 1946, records that approximately 450 cone cores
were dropped under one Douglas fir between an evening and
a

morning visit.

Three squirrels were seen in or near the

tree in the morning, thus indicating that several squirrels took part in the feeding.

In all, 1678 fresh cores

were counted from under this single tree.

These figures

are far higher than the average, as is indicated by the

quantity of remains found in most areas.

In an area of

one and one-half to two acres where three squirrels were

several times seen and heard, sparse fresh work was found

more or less evenly scattered throughout the territory
(June).

Douglas fir seeds seem to be

a

favorite food.

In

every instance where Douglas fir was mingled with lowland
white fir there was less work on the lowland white fir
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fir than on the Douglas fir, and commonly no work at all
on the white fir.

From the data gathered it is not clear

whether the Douglas squirrel prefers Douglas fir or yellow pine cones in this area.

One area checked had exten-

sive yellow pine cone remains and relatively few Douglas

fir cone cores, while in other areas the situation was

exactly reversed.

In these cases

an abundance of both

kinds of cones was normally available.

This possibly

indicates individual food preferences among some squirrels.

During August, 1946, in the yellow pine country near
Prineville, Oregon, Gordon (Notes) noted that Douglas
squirrels seemed to be relying for food "mainly on
Douglas fir, secondarily on yellow pine and fir (Abies
grandis

."
)

Pirius

ponderosa (Plate 24).

erever yellow pine

occurs along the rivers its seeds seem to be a choice
food.

In all such areas studied the amount of work found

under these trees indicated a preference for yellow pine
cones rather than for those of lowland white fir.

In one

isolated area of eleven lowland white firs and one yellow
pine,

only one fresh cone core and no old cores were found

under the white firs while more than seventy-five fresh
and old cores were found under the single yellow pine.

Abies grandis.

Lowland white fir seemed seldom to

'(h
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Plate 24. Yellow pine cone cores and scales. Frequently the Douglas squirrel
removes only part of the scales from cones. Notice the lower left core does not
have the scales at the base removed; only rarely does a squirrel begin work
The cores in the upper left show the appearance of
above the basal scales.
fresh moist cores with scales appressed.

IiJ

contribute to the chickaree's

faire.

In the vast majority

of cases no work was found below these trees.

In only one

about four and one-half miles west of Monmouth, were

area,

moderate or heavy middens found under lowland white fir.
Here several trees in a clump each had piles of cores and
scales several inches deep below.

Abundant heavy Douglas

fir work was also found in the same and in bordering

clumps of trees.

Abies procera (Plate 25).
the discussion of habitats,

As has been indicated

in

squirrel work was found where

noble and Douglas fir were mingled together while in pure
stands of noble fir no work was detected.

Where work was

found there seemed to be about equal numbers of noble and

Douglas fir cone cores.

In the mountains of central

California Muir (1911:233) observed that cones of the two
silver firs (related to A. procera, probably A.
arid

A.

concolor

magnifica) seemed to be preferred above all others.

Pinus lambertiana.

found near Kirby,

Cores of sugar pine cones were

Oregon, in December of 1948.

These

cores were scattered on the ground in such a way as to

indicate that the squirrels had eaten them just where
they had fallen.
Corylus rostrata (Plate 26).

Hazelnut shells were

found in nearly every populated area where these bushes

El
t

p'

The cores on the right with scales
Plate 25. Noble fir cone cores and scales.
Those without scales at
still attached to the tips are from a squirrel midden.
the tips are cores from which the scales have fallen naturally.
O)

occurred.

Usually they were found under hazel bushes

rather than in middens with cone cores and so could not
be positively identified as chickaree work.
a

On July 5

squirrel was seen feeding in a hazel bush twelve feet

above the ground with eight or nine dozen fresh nut shells

below (Plate 26).

Five unopened nuts with the husks re-

moved and three with the husks still intact were found
among the empty shells below.

Then opened, two of the

husked nuts were found to be wormy and three were blanks.
One of the wormy nuts was nibbled a little before being

dropped.

The nuts still in the husk were:

wormy, and one good.

one blank, one

This indicates the ability of the

chickaree to detect both wormy and blank nuts.

Also it

indicates that the chickaree does not care for "juicy
white worms" such as are found in hazelnuts.

Mailliard

(1931:68-71) observed that Douglas squirrels when storing

hazelnuts occasionally sniff and refuse one.

Such tested

and rejected nuts when opened were found to be wormy.

Pteridium

uilinum.

In the same area (Plate 5)

where a squirrel was observed feeding in the hazel bush,
one was seen on a limb nine feet above the ground nibbling
on something green.

After the squirrel left, a small

piece of a partially consumed frond of brake fern was
found where the squirrel had been feeding.

This must be

quite an unusual article of diet for the Douglas squirrel.

1

''*
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The black
Large-leaved maple, black walnut, and hazelnut work.
Plate 26.
Hazelwalnuts were also cut into from the bottom side; notice tooth marks.
nuts, when fresh, are opened by either chiseling entirely around or partially
around the base.

Acer macrophyllum (Plate 26).

About six o'clock one

morning in August or early September, 1946, a Douglas
squirrel was observed at the very top of a maple tree

rapidly clipping off clusters of samaras (in the forest
west of McMinnville).

Similar clusters with tooth marks

where they were clipped have sometimes been found under
maple trees in areas studied.
Juglens sp.

English walnut shells were found on

several niiddens.

Black walnut shells (Plate 26) were

also found on middens in one area.

Quercus garryana.

Only once were the shells of acorns

found with a midden of cores and scales.
Other foods reported in the literature give an idea
of the chickarees diet, but the list is no doubt rather

incomplete.
Conifers
(4, 10)
Abies concolor, white fir
magnifica, red fir (4, 10)
(4, 6)
Pinus jeffreyi, Jeffrey pine
Pinus contorta, lodgepole pine (4, 6)
(8)
monticola, western white pine
(at
times) (4)
pine
white-bark
inus albicaulis,
hemlock
(4)
Tsuga mertensiana, mountain
(6)
Picea sitchensis, Sitka spruce
(8, 6)
Picea erigelmanni, Engelxnann's spruce
Sequoia gigantea, giant sequoia (10, 9, 3, 6)
(10)
Juniperus occidentalis, western Juniper
Libocedrus decurrens, incense cedar (10)
(1, 4)
Staminate cones of yellow pine
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Others

Chinquapin

Wild rose (1)
Apple (6)
(6)
Pear
Red & black blueberries (6)
Red huckleberry (6)
Dogwood berries (5)

(5,

6)

Sap of willow (6, 9)

Tender bark (2, 6)
Meat bait (4, 9)
Young blue-fronted
jay (il)

General: Hemlocks, spruces, pines, firs, sequoias,
fruits, seeds, berries, mushrooms (3, 5, 6, 7, 9)
Possibly:

salai, Oregon grape,

insects

(6)

(1) Gordon Iotes; (2) Moore 1940;
References:
(3) Ingles 1947; (4) Grinnell and Storer 1924;
(5) Daiquest 1948; (6) Bailey 1936; (7) Beton 1928;
(8) Taylor 1927; (9) Nelson 1930; (10) Muir 1911;
(li) Adams 1939.

Water
It is not known to what extent water affects the

choice of habitat.

Grinnell and Storer (1924:204, 209)

make an incidental reference to the Sierra chickaree being
en route to drinking places.

(1927:102) writes:

Of a captive squirrel Taylor

"Water he drank greedily, not putting

his nose in but lapping it up."

In the Blue Mountains

Gordon (Notes) observed squirrels naking frequent trips
to the bank of a small

stream for drinking.

In several areas squirrel work was found two hundred
to tour hundred yards from streams of water.

to indicate independence of free water,

cases.

Ilatt

This seems

at least in some

(1943:321) records that the Fremont chickaree
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in Colorado occurs where there is no snow or free water

in late

sunliner.

Feeding Methods
The Douglas squirrel is as adept at feeding on the

seeds of conifers as he is at racing through the tops of

forest trees from limb to limb and tree to tree.

Often

one may see cone scales fluttering down as he feeds on a

favorite perch, or hear the thud of green cones dropping
as he

clips them from the tips of high branches.
í.Lhe

method used by the

.L)ouglas

squirrel in removing

the seeds from cones is to begin at the base of the cone,

biting off the scales in one or two clean cuts for each
scale, thus exposing the seeds.

On the fifth and sixth

cores fron the left in Plate 23 may be seen cores that

have had scales cut off by one and by two bites respectively.

Notice the grooved tooth marks visible on the

fifth core.

The second and third cores on this plate and

the bottom row on Plate 22 illustrate a third much less

common method of removing the scales.
only a partial cut is made,
This leaves cores with

a

In this method,

then the scale is torn loose.

ragged shreddy appearance and

scales with a part of the core still attached to the
base.

The presence of much of this type of work in two

areas seemed to indicate either individuality in feeding

methods or defective teeth.
In being removed, scales are usually left entire;

they may less commonly be broken in half.

however,

This

latter condition is illustrated by the scales near the
center of Plate 23 and by all of the fresh scales in Plate
27.

In one small locality west of Corvallis the fresh

scales

ere all of this type--another indication of

individuality in feeding: methods.
Vhen the scales are freed from the core, the two
seeds are removed from the seed covers by a slit along
the side.

Often seed covers are not detached from the

scales in this process, but at other times they are

broken loose and may be seen scattered with cores and
scales on the feeding perch or on the ground.

They are

visible in Plates 27 and 28.

Feeding is not

a

slow process.

Several times squir-

reis were observed dropping scales at the rate of about
one scale per second,

uously.

Once

a

arid

scales were in the air contin-

squirrel feeding thirty-five feet up

dropped them so rapidly that five were seen in the air
at one time.

At about 6 a.m. on August 5, a Douglas

squirrel was observed to drop more than fifty cones in
about ten minutes.

At intervals during the ten minutes

Fround feeding on a single Louglas fir cone. Notice that all of the
Plate 27.
(1 mi. N.W.
Seed covers may be seen near the core.
scales are broken in half.
of Corvallis)

Cores and scales are
Old and fresh tree feeding on Douglas fir.
Plate 28.
Seed covers are visible near the top of the picture toward
evenly distributed.
the left.
(1 mi. N.W. of Corvallis)

Plate 29.
N. W.

View of

of Corvallis)

area shown in Plate 28, but from a greater distance.

(1 mi,

Plate 30.
Midden where ten cubic feet of cores and scales were found,
This is
under an eighteen-inch tree in a very old logged area.
Scattered fresh scales
indicate recent tree feeding.
(10 mi. W. of McMinnville)
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a cone

would be opened and the seeds eaten while the

squirrel was in the tree.

Sitting on their haunches with the cone or other
food in their front

pa'is is

th e usual posture while

feed i ng.
The removal of the scales from the cone by a cut

very close to the cone or by a partial cut and shredding
were the only types of fresh work found during the period
of study.

1hjs seems to indicate that this type of work

is from green cones used during the summer and, perhaps,
the fall.

The type of feeding where the scales are cut

farther out from the cone must be late fall or winter

work on cones that are fully mature or on stored cones.
Both kinds of work were found in most middens, but the
latter type was always on old cores.

Ihis is one of the

many problems on which continued observation will be
necessary.
Hazelnuts are usually split in the center or entered
by chisel-like cutting around the base (Plate 26).
squirrel, which was observed feedin

on July 5, took about

three minutes to open and eat each hazelnut.

chiseling for

a

One

After

few seconds it would turn the shell par-

tially around and chisel a little farther until about half
or all of the end would break off.

then the contents were

removed with the aid of the tongue and the shell dropped.

Openin

black walnut snells must be a real feat.

The

thick and extremely hard shell is cut open on both sides
so that the meat may be completely extracted.

'Ihe

appear-

ance of one side with the tooth marks readily visible is

illustrated

oi.

Plate 26.
The Feeding Perch

The presence of enemies seems to be the main factor

influencing the Douglas squirrel in the selection of
perches on which to feed.

Of all the feeding perches

observed, the base of a standing tree or a stub or limb

With his back to

near the base were most frequently used.

the tree he proceeds to dissect the cones while watching

carefully in all directions.
is necessary is

pathway.

At any disturbance ali that

to ascend the tree and flee by a tree

A nearby stump, a limb,

a log,

a

drooping hazel

branch, a brush pile, or any other elevation which com-

mands a good view of the surroundings seems to make a
suitable feeding perch.
Very coimnonly Douglas squirrels feed on limbs high in
the trees so that scales and cores are scattered evenly

over the bround, sometimes out to a distance of forty to
one hundred feet on the leeward side of a tree.

There the

ground is fairly clear, little piles of fresh scales and
one to four cores are sometimes found, indicating that the

squirrel dissected the cone just where it dropped.

Under

one second growth Douglas fir twenty-eight such piles of

There were 420 green

fresh cores and scales were counted.

cones littering the ground and during twenty minutes spent
there, more green cones were dropped at intervals of two
to Cour minutes.

There seemed to be evidence of individu-

ality in feeding habits, for in similar areas sometimes
all of the fresh remains would be either ground or tree

work.

Ground and tree feeding are contrasted in Plates 27

to 30,

and a series of typical feeding perches with

mid-

dens are illustrated on Plates 31 to 37.

Douglas squirrels may at times carry cones more than
one hundred feet to a desirable perch.

Nine yellow pine

cone cores were found at the base of a Douglas fir seventy-

five feet away from the nearest yellow pine.

Other single

cores were found one hundred feet from yellow pine.

Douglas fir or yellow

pinie

cone cores were frequently

found at the base of lowland white fir forty or fifty
feet from the nearest Douglas fir.

Small piles of cores

and scales at the bases of oaks or cottonwoods twelve
to thirty-five feet distant were occasionally found.

Grinnell, Dixon and Linsdale (1939:490, 491) report an ob-

servation of Sierra chickarees carrying lodgepole pine
cones to a wood pile fifty meters away to store them.

Feeding perch at base of a twenty-inch Douglas fir in a very old
logged area. Heavy work was found under most of the trees in the immediate
vicinity.
(10 mi. W. of McMinnville.
Plate 31.

8

Any projecting limb from which a good
Plate 32.
Old oak limb feeding perch.
view is possible will make a desirable feeding perch. Notice the pile of
scales and cores below. About a seven-foot portion of the limb is pictured.
(3 mi. N. of Rickreall)

iI.

This perch was only
Oak stump feeding perch.
Plate 33.
These
fifteen feet from the one pictured in Plate 32.
two perches were about twenty and thirty feet from the
(3 riti. N. of
base of a three-foot Douglas fir.
Rickreall)
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Feeding perch on the base of a thirtyPlate 34.
inch log. Notice cores and scales littered on top
(5 mi. N.E. of Corvallis
of log and on ground below.
near Willamette R.)

This old log, about six feet long and twelve
Plate 35.
Decayed log feeding perch.
inches wide, had scales and cores all over the top, and also for several inches
It was forty feet out from a six-foot tree under which fourteen other
deep below.
(10 mi. W. of McMinnville)
sub-middens were found.

Plate 36,
Fallen log feeding perch, side view. Notice the pile of scales at the
top of the small limb. Douglas squirrels frequently make use of such approaches.
(McDonald Forest, just W. of summit)
Plate 37 gives another view of this log.

,_a
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Fallen log feeding perch, end view. Piles
Plate 37.
of scales and cores were scattered along the length of
Notice approach limb seen also in
this four-foot log.
(McDonald Forest, just W. of summit)
Plate 36.
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INCIDENTAL LIFE HISTORY NOTES
Territory and Travel
The pattern of sparse fresh cone remains often times

may be taken to indicate the distance of travel by the
Douglas squirrel.

In an isolated clump of small Douglas

fir about 750 feet long and four hundred feet wide, a

fresh midden area was found at one corner.

No other fresh

work was found in the area except in two places.

At the

opposite corner on the same end three or four fresh cores
were found, and at the opposite end of the area a typical

fresh core was found under

a

marginal tree.

This is taken

to indicate a distance of travel by one squirrel of at

least 750 feet in one direction and four hundred feet in
another.

Likewise sparse work under single isolated trees

along streams indicates travel of at least five hundred
and a thousand feet in two separate cases.

One clump of

open Douglas fir woodland, isolated by one-fourth of a

mile of oak, had only three fresh cores under two marginal
trees.

This seems to indicate a considerable amount of

wandering at times by the squirrels.

Other incidents in-

dicating travel for three hundred to 750 feet within the

habitat have been recorded several times.

Data on emigration out to isolated clumps has been

su.rmnarized in an earlier section.

This data indicates

still more extensive travel at times by the squirrels.

Whether it is young or old squirrels that venture out to
these areas is a question yet to be answered.

There have been indications of territoriality from
one, numerous observations of chases;

two types of data:

the other, presence of distinct midden areas in a uniform

habitat.

That this animal is distinctly territorial in

its behavior is supported in the literature referred to in
an earlier section.

Activity and Locomotion
Squirrels were heard calling
hours of the day (6 a.m. to

9

arid

p.m.).

observed was in the morning and until
the evening.

seen active at all
The most activity
1 p.m.

and again in

Not enough time could be devoted to obser-

vation in a single area to obtain data on the daily
activity cycle.
The most interesting exhibition seen of ability in

rapid locomotion was a headlong chase from about sixty
feet up in an eighteen-inch Douglas fir to the ground.
The squirrels stayed on the same side of the tree all of
the way,

the pursued about three to four feet ahead of the

pursuer.

In a matter of seconds one chickaree was fleeing
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across the moss covered ground and the other was reascending the tree. The squirrel that had been chased ascended
a tree about fifty feet away and within three minutes was

feeding

on a

When

cone.

traveling across the ground

and up

trees, gal-

loping was the usual method of locomotion. When descending a trunk or moving along small limbs, the chickaree
usually ran. Near the end of one chase, two chickarees
ended out on the opposite sides of ari oak trunk. As they
made short quick movements on the side of the trunk, all
four feet appeared to move at once. Frequently leaps
were made between branches about three feet apart. The
animal was never observed walking.

Vocalizations

squirrel was more often heard than seen.
When disturbed, his characteristic scolding note was some
variation of "cheeoou" or a shorter ticheoul! Vhen first
disturbed he typically started vrith long drawn out
"cheeoout s" at the rate of about ocie per two to six sec-onds, increasing in a matter of about two minutes to two
or more short "cheou's" per second. Thjg frequently was
The Douglas

continued with short breaks and perhaps an occasional
churring note for periods of fifteen to forty-five minutes.
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At times, however,

a

single "cheeoou" was the only note

heard.
The Douglas squirrel was observed to continue the

series of "cheou's" when moving' from place to place.

Even when biting at fleas the squirrel continued to utter

muffled "cheou's" without a break.

Muir (1911:231)

reports that the Sierra chickaree sometimes continued to
call while feeding on Sequoia seeds.

With evr» "cheeoou"

or shorter "cheou" was an accompanying tail jerk, whether

the tail was extended or held above its back.

Facing the

intruder in a defiant attitude was the usual position

assumed when scolding.
The only other common note heard was the churring

note just referred to.

This is similar to a bird's call

note and is difficult to represent by letters of the
alphabet.

A fast, musical, trilled series of "ku-ku-ku's"

continued for two to four seconds may give some idea.
This seemed to be used more as a general call note.

Several other calls and notes were heard, but not
frequently enough to be accurately recorded.

The notes,

songs, and calls of the chickaree are described many times
in the literature.
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The

e

st s

nests of chickarees are found in hollow trees or

logs, in woodpiles, in deserted cabins, in holes in the
ground, and often near the tops of denser conifers. They
are typically constructed of conifer twigs and are lined
with bark fibers, soft moss, or grass. (Bailey 1936:121;
Daiquest 1948:290; Gordon Notes)

description of one found on July 3, about two
miles east of Corvallis near the Peoria Road, will be
given. The nest was located fifty-two feet from the
ground in a ten-inch Douglas fir which had poison oak
entwined around it to a height of sixty-five feet. The
base rested firmly on five limbs on the southwest side of
the tree. These limbs were at a node where a break had
occurred at one time, causing a slight bend in the tree.
The limbs at this node made connections with limbs of
other trees in three differert directions, providing as
many tree pathways which continued beyond the adjacent
The

trees.
nest was twelve by fifteen inches in size and was
firmly constructed of Douglas fir twigs. The inner nest
lining (Plate 38) consisted of shredded inner bark surrounded on the outside by lichens. On the side toward
the tree was an opening into the nest about two inches in
The
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Plate 38.
Inner nest lining of soft shredded inner bark. Nest entrance was
two inches in diameter and partly closed with the shredded bark.
The cavitj
within was spherical and four inches in diameter.
The nest proper was constructed with Douglas fir twigs and lichens.
(2 mi. E. of Corvallis)

H
H
tO

113
diameter.

The shredded bark covered this opening but

spread apart readily, revealing a spherical inxer nest

chamber four inches in diameter.

The nest seemed fresh

and in use but there were no young in it yet.

This is not

surprising since the young are usually born either in the

month of June or the month of July (Gririnell & Storer
1924:211).
Other similar nests found usually had an inner nest
of moss.

No other nests that were found were occupied.
Economic Importance

In no area studied was the work of the Douglas squir-

rei extensive enough to be a menace to forest reproduction.
In logged and burned areas where reseeding is of particu-

lar importance, the Douglas squirrel does not occur,
except rarely, until after the growth of young Douglas

fir is well established.
209)

Grinnell and Storer (1924:208,

observed that in Yosemite there was no apparent

effect on reforestation.

Gordon (Notes) points out that

even if forest reseeding were hindered in the years of

high squirrel population, this would not be the case in
the low years of the population cycle.
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SUÎVIIvIARY

The margins of the Willamette Valley form a "fringe
zone" between the typical areas occupied by the Coniferan
and Sonoran faunas,

according to Gordon's distributional

analysis of the North American land mammals.
The Douglas

squirrel, one of the most typical

Coniferan forms, adapts very readily to the variety of
fringe habitats.
populations

In fact,

on the average the squirrel

are greater there thanì in most of the typical

forest habitats.

Even in this area, however, it is not

divorced from its association with conifers.
The food of the Douglas squirrel, although consist-

ing largely of the seeds of conifers, is extremely varied.
The population is affected directly by the amount of food,

cover, and tree pathways present in the habitat.
Of the

types of isolation recoiized, the most

effective barrier or isolating vegetation for the Douglas
squirrel is grassland with or without scattered trees.

Fence-rows may or may not be used as pathways of travel.
The Douglas squirrel ranges far into the oak and along

river growth to find isolated groups of conifers throughout the Willamette Valley.
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