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An ecological study of small forest mammals was conducted

from 1964 to 1970. The objectives were to obtain chronological infor-

mation relative to the effects of current logging practices on vegeta-

tional succession and small mammal populations.

The locale of the study was in the west-central Cascade Moun-

tains of Oregon. The principal timber species was Douglas-fir,

Pseudotsuga menziesii. The climate was characterized by heavy precipi-

tation in the winter and dry summers. Snowfall varied from slight to

heavy. Elevation was 3000 feet.

The study areas were composed of a 125-year-old timbered con-

trol unit, a clearcut non-burned unit, and a clearcut slash-burned unit.

Density and distribution of the small mammals were determined

by live-trapping and release of marked animals. Reproductive infor-

mation of some species was noted. Home range areas was computed for



the more numerous species of rodents.

More than 4530 individual small mammals of 23 mammalian

species were marked on the three areas during the six years of the

study. Over 90 percent of the total animals caught consisted of five

species: Sorex spp, Eutamias townsendii, Peromyscus maniculatus,

and Microtus oregoni.

The small mammal densities varied from year to year. They

were comparable between units on a monthly basis except for the

unburned clearcut unit which differed for a year following logging.

Shrew numbers, abund3nt in the forest, were less on the un-

burned and sharply reduced on the slash-burned unit. Deermice,

scarce in the closed forest, increased greatly in numbers on the clear-

cuts. Chipmunks were abundant in the forest, less on the slash- burned

clearcut unit, and sharply reduced in numbers on the unburned unit.

Creeping mice were scarce in the forest but their numbCrs erupted on

the clearcuts. Snowshoe hares were, caught periOdically in'the timber

but not on. the clearcuts.

Some species, caught infrequently or known only by sign, are

expected to increase and become more numerous as the vegetation

becomes brushier. These include the snowshoe hare, mountain beaver,

porcupine, and the pocket gopher.

The results of this study suggest that more information is

required relative to the diet of the small mammals. Effects of



vegetational manipulation, by selective cutting practices or by the use

of herbicides on small mammals should be examined.
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EFFECTS OF CLEARCUTTING A DOUGLAS-FIR STAND
UPON SMALL ANIMAL POPULATIONS IN WESTERN OREGON

INTRODUCTION

The reproduction and survLval of a wildlife species is dependent

ipon certain conditions of food and cover. Depending upon the condi-

tion of the habitat, manipulation by either supplementation or distur-

bance is required to maintain or develop vegetative associations.

Disturbance causes vegetation to return to an earlier stage of plant

succession, the effect upon succession often being dependent upon;

the kind and severity of the disturbance.

In the past, wildfire has been a significant natural factor in

determining vegetational stages. The succession during revegetation

of a burn does not always follow the same course but develops at dif-

ferent rates because of pre-burning vegetation, edaphic conditions,

microclimatic variations, season, and available seed (McMinn, 1951).

Logging has become a major additional factor within the past

century in the Douglas-fir region. Logging practices and procedures

have varied with the available technology and economic demands.

Clearcutting of Douglas-fir (Pseu.dotsu.ga menzie sii [Mirb.] Franco)

timber is considered the best and most appropriate method for stand

removal in the Pacific Northwest. Douglas-fir is an intolerant sub-

climax coniferous species that, in Oregon, makes its best growth



west of the crest of the Cascade Mountains. It will not develop in its

own shade. Normal forest development is in even-aged stands but

occasionally a two or three age-class forest has developed from par-

tial burns. As a subclimax species, therefore, Douglas-fir has

developed characteristics that demand sufficient light intensity and

exposed mineral, soil for the ideal seedbed (Isaac, 1959).

In forests managed on a sustained-yield basis, cuttings are in

"stagge red settings" normally 40-50 acres in size (Figure 1). There-

fore, the present practice is to clearcut and burn the slash on rela-

tively small-sized and non-continuous units. Occasionally the size

of the unit may be enlarged because of some physical characteristic

of the timber or of the topography. The surrounding uncut forest pro-

vides.a seed source which assists n regeneration of the cutover unit

and also serves as a fireb.reak.

Clearcutting often results in extreme accumulations of slash

that may range in size from twigs and small branches to large unmer-

chantable cull logs. Fire is used to remove the debris and aid re-

stocking. Fire is either broadcast over the entire cutover or con-

fined to concentrations of slash. The practice of burning will decrease

and become more controlled as future cuttings gradually move into

young-growth stands (Isaac, 1963).

In general the mature forest presents an ecosystem, which has

resulted from long periods of adaptive evolution of either short- or



Figure 1. Clearcut staggered settings of the Willamette National
Forest. Cuttings are staggered and generally less
than 50 acres. Reforestation is accomplished by
natural seeding, aerial seeding, and planting of
seedlings.

The cuttings in the lower right of the photo were
made to remove insect infested trees.



long-term interactions and it is neither static nor delicately balanced,

In addition to producing forest products, a forest supplies food, shel-

ter, and a refuge necessary for wild animals. It then becomes a sys-

tem forming a habitat composed of native plants that have created a

soil-vegetation complex not easily influenced by the reduction o

removal of a particular animal. species. In fact, the loss of an animal

species usually does not disturb the complex to any great degree.

Animal species, conversely, may have specific habitat requirements,

some of which may be quite rigid.

The effect of timber harvesting practices on the habitat, which

in turn affect the various animal populations, is of direct concern to

the land manager when .related to forest management. Such effects

are often intensified and the problems of reforestation prolonged by

the changes in mammal populations which occur after the timber is re-

moved. Many animals become of primary importance after logging

by causing damage which results in unsatisfactory regeneration of cut-

over lands and by their continued suppression of seedling growth.

Economically, wildlife damage to seed, seedlings, and advanced

reproduction may have a tendency to thin stands too early, resulting

in the under stocking of the future crop trees. Wildlife in this context

includes all forest mammals and is not limited to big-game animals.
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Prompt and full restocking of the areas from which the timber

has been removed is one of the primary goals of forest management.

The direction and coordination of control measures necessary to as-

sure prompt reforestation depend upon knowledge of habitat require-

ments of an individual species. The dependence of certain animal

species upon specific types or conditions of vegetation might influence

the utilization of control measures based upon ecological management.

Successful manipulation of wildlife populations conceivably could be

through the use of controlled burning, herbicides, or other tools

available to the land manager. Specific species populations could

be regulated by knowing the habitat requirements as well as the

population densities of that species at different periods of vegetation

development.

The effect of current forest management practices on vegetation

and successional patterns has been studied at considerable length and

by a number of workers in Oregon (Yerkes, 1970; Steen, 1966; West

and Chilcote, 1968). However, these workers were Largely uncon-

cerned with the presence of small mammals in the area under study

and their responses to changes in the vegetative cover. Little or

no consideration was given to whatever small animals were
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present or their possible relationship to whatever plants occupied the

site.

Although studies of the effects of..basic ecological changes on

small mammals have been reported on from other areas (Tevis,

1956a; Cook, 1959; Ahigren, 1966; Lawrence, 1966), very few studies

of this nature have been made in Oregon. Generally, the efforts

have been concerned with the animal species present thought to be

most detrimental to regeneration, or have been primarily concerned

with but one animal to a given problem (Moore, 1940, 1942; Hooven,

1953, 1958). One of the better small mammal studies was conducted

in the western Cascades in old-growth Douglas-fir (Gashwiler, 1959).

Although a number of different species were recorded, the object

was again mainly the study of "target animals" relating to reforesta-

tion.

Forest land, being multi-productive, cannot be considered in

terms of a single product. Aside. from timber and the additional bene-

fits of watershed values, the production of plants and animals and

their interactions must be examined for their aesthetic as well as

their practical values. The habitats in which each species abounds

can be known only when the effect of logging and reforestation is

studied realistically (Jameson, 1931). Additional information is re-

quired to learn more about what could be considered as optimal ondi-

tions of small mammal habitat.



The primary theme of this work is concerned withthe ecosys-

tem both before and after clearcut logging. The clearcut units are

further compared as regarding the effects of slash-burning to non-

slash-burning.

The objectives were to determine the vegetation and small mam-

mal species present in the uncut forest and to follow chronologically

the changes of both in the two different types of clearcut units. Infor-

mation is presented relative to the life histories and dynamics of

small mammal populations as found on the west-central slopes of the

Cascade Mountains in Oregon..

The effects of sudden ecological changes upon the various popu-

lations of plants and small mammals were to be analyzed relative to

changes in distribution and density. In addition, the size of home

ranges was included for some of the more abundant animals. These

changes are, admittedly, gross points for comparison. flowever, all

would be, at least for the small mammals, influenced by changes in

availability of food and cover. The data should then tend to reflect the

modifications resulting from an altered habitat.

The study was designed primarily to assist the forester and wiId

life ecologist to more fully understand the influence of abrupt ecologi-

cal changes upon the various species. It was not designed to beused

as a tool for small mammal control, even though references are some-

times made as to animals' effects upon reforestation.



REVIEW OF LITERATURE

Small Animals and Reforestation

The nf1uence of animals on reforestation has long been recog-

nized (Cox, 1911; Taylor and Gorsuch, 1932; Taylor, 1934; Krauch,

1936; Shaw, 1954). A lengthy literature records wild animals as

actively reducing the productive capacity of forest lands. Shrews

(Sorex sp.), although classified as insectivores, are reported as

being important consumers of seed of Douglas-fir (Moore, 1940, 1942),

and of white spruce (Picea glauca [Moench.] Voss. ) (Radvanyl, 1966).

Voles (Microtus sp.) (Abbott, 1961), chipmunks (Eutamias sp.), deer-

mice (Peromyscus sp.) (Cogshall, 1928; Hamilton, 1941; Abbott, 1961;

Radvanyi, 1966) have alL been recorded as feeding upon coniferous

seed. Some microtines are also the chief offenders in clipping

new germinants. The DougLas. squirrel (Tamiasciurus doug-

lash [Bachman]) often removes up to 85 percent of a cone crop

(Hayward, 1940; Hatt, 1943; Schubert, 1953; Squillace, 1953;

Franklin, 1964), and frequently damages younger trees by feeding

upon the buds of the terminal and lateral shoots (Hosely, 1928;

Walters and Soos, 1961).

Mammals attack various parts of the tree at different stages of

development after germination. The snowshoe hare (Lepus americanus



Erxleben), has been responsible for serious damage to natural and

planted conifer trees (Baker, etaL, 1921; Corson and Cheney, 1928;

Aldous and Aldous, 1944). The hare can have a serious effect by

constant browsing on seedlings that could result in a differential sur-

vival of plant species (Grange, 1932; de Vos, 1964) and could alter

the tree species composition in forest succession (Cook and Robeson,

1945; Falye, 1961). Mountain beaver,(Aplodontia rufa [RafinesqueJ)

feed upon the tender bark and roots of saplings (Scheffer, 1952) and

often cause extensive damage to Douglas-fir plantations (King, 1958).

Animals have also been regarded as beneficial to forestry,

although their irnportäioe has generally been overlooked. Browsing of

hares has been considered helpful where it thins out trees in dense

thickets (Cox, 1938). Shrews and mice have been recorded as being

very active in destroying larch sawfly (Pristiphora erichsonii [Harteg])

cocoons. They feed upon and destroy up to 150 nyniphs daily (Buchner,,

1964) and destroy 50 to 80 percent of the pupae (Graham, 1928, 1929;

Martineau, 1943; Morris, 1942, 1949). Althotigh tree seed is an

important food item to deermice, insects also make up a considerable

volume of the diet (Hamilton and Cook, 1940; Hamilton, Jr., 1941;

Telford, 1943; Williams, 1959). Chipmunks feed upon insects

(Morris, 1953) as well as conifer seed.

While wildlife has long been recognized as influencing the re-

suits of reforestation, little has been reported as to the effects of
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forest practices upon the small mammals. In a closed-canopy forest,

the small mammals depend upon the few kinds of seeds, herbs, or

the relatively scarce insects that are present. Tree removal affects

light intensity, temperature, and moisture and therefore affects the

vegetation and insect species.

Early studies relating animals to reforestation make only casual

observations concerning available food, and little has been stated con-.

cerning the altered habitat conditions as related to cover or food. It

has been noted that after logging there is an increase of insects and

insect larvae (Moore, 1940). Although deermice feed primarily upon

seed in the winter months,: thèirdiet chaflges to ctitworms azidother

insectivorous arthropods, in the summer (Johnson, 1964). The

vegetative change associated with a cutover was thought responsible

for the increase in the kinds of insects and other artliropods which

consist of fairly large quantities of spiders, centipedes, caterpillars,

and beetles (Tevis, 1956a, Ahigren, 1966).

Fire, either wild or deliberately used as a tool to remove slash-

ings on forest lands,does not eliminate small animals (Spencer, 1955).

Controlled fires seldom burn completely the organic debris left after

logging. Some patches of the slashings burn less completely

than others, and some are missed entirely. These form unburned

islands of cOver which offer refuge to small animals, decreasing the

possible fire mortality. Animals appear reluctant to leave their home
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area even when threatened by fire (Tevis, 1956b). Although many

animals die of asphyxiation or heat prostration, and may actually fall

victim to the flames (Chew, etaL , 1959), the slash-burned lands of

the Dou.glas-fir region usually contain only about 50 percent fewer

small mammals (Spencer, 1955). While burning does change the

species composition, the total small-mammal numbers will often

remain the same (Hatchel, 1964). Repeated burning at periodic inter-

vals of several years will lower the mouse population of prairie lands

(Baker, 1940).

Effects of Forest Tree Removal

Ab jot j C

The review of literature as to the effects of vegetational changes

was based upon the assumption of three possible stages for the forest

land as viewed in this study: the forest prior to harvest; the cutover

without slash removal by burning; and the cutover after slash removal

by controlled burning.

A mature, dense forest attains its position of dominance

through a variety of characteristics that overcome many and varied

adverse conditions. Such old-growth stands normally lack the large

game animals and birds found in more open situations. These forests

have often been classified as "biological deserts" by some biologists
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(Gabrielson, 1959).

Removal of the forest results in changed conditions of soil-

moisture and soil-temperature with resulting changes of the site.

The removal of the trees often produces a xerophytic site where a

mesophytic site had existed previously (Hofman, 1920).

The water-yield can become changed, especially at critical

periods. As the western slopes of the Cascade Range are influenced

by a maritime climate that results in wet winters and dry summers,

vegetation apparently exerts little influence during the periods of

heaviest rainfall in the winter. During wetting periods of the summer,

soil in the timbered or revegetated areas is recharged at a slower

rate than non-timbered areas because of precipitation interception

by the vegetation. Rains of less than 0. 25 inch would only wet the

vegetation. Storms with less than 1.00 inch of rain could also result

in a zero throughiall occurring at the time of lowest strearnflow.

Storms with less than three inches of rain could have the throughfall

reduced 20 percent in the old-growth stands when this low stream-

flow period occurs (Rothacher, 1963). A 30 percent removal of

vegetaion increases strearnflow 12-28 percent and an 80 percent

removal increases it to 85 percent (Rothacher, 1965). With clear-

cutting, water yield is often increased over 100 percent for several

years (Reinhardt, 1965). Streamflow during the summer then
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decreases as the vegetation regrows (Meehan, 1969).

Soil-moisture is considerably lower during the summer months

on a forested area than on a fresh cutover. However, several years

after logging, vegetation that recovers or results from invasion by

seed is about as effective as the uncut stand in depleting soil-moisture

at the upper 1. 5 foot level (Ha].lin, 1967). The summer season is

critical for soil-moisture in western Oregon, but there is generally

& surplus of moisture through the early part of the growing season.

Surface soil temperatures are also affected by the vegetation

present. In timber stands, surface soiL temperature approximates

that of the air. Temperature in a forest is also affected by degree of

slope and direction of slope exposure. In addition to these, soil color

must be added as an influencing factor (Isaac, 1943).

Stream temperature often increases after logging. However,

the increase varies widely and generally occurs during the midsummer.

Shallow streams at low flows are the most responsive to changes in

the microclimate (Brown and Krygier, 1967). Within a few years,

as revegation occurs, water temperatures during summer months

tend to become lower.

Slash

Clearcutting has several effects upon the unit logged. Of great

importance is the large volume of slashings and cull material



concentrated on the ground surface (Figure 2). This material may

amount to as much as 100 tons per acre (Dell and Green, 1968).

This heavy accumulation of large volumes of highly inflammble fuels

is detrimental because of the increased fire hazard. It also affects the

microsite and may prevent regeneration until it becomes broken dowti.

This sometimes takes years. It may aLso modify tree species sces-

sion on the area. However, stocking density by the seventh year

appears to equal that on slash-removal areas (Steen, 1966).

Slash accumulations can be disposed of in several ways, depend-

ing upon topography and soil conditions. The general practice has

been controlled or prescribed burning in the Pacific Northwest. At

present, in addition to burning, slash reduction is accomplished by

increased utilization of so-called, logging waste. This includes more

intensive salvage of the material oflow economic value (Fahnstock,

1953; Casamajor and Wilson, 1957).

Burning, while the most common method of logging debris

reduction, has not always been entirelyaccepted. Some foresters

contend that burning seriously damages the soil and seedbed while

others claim that burning is necessary to promote reforestation and

that burned tracts restock in a more orderly and predictable manner

(Bever, 1954). Whatever the answer, burning conditions and effects

are usually extremely variable depending upon the amount of slash,

depth of dry material, and current weather conditions (Silen, 1963).

14



15

Figure 2. Loon Creek sale unit with control area in the background.
The concentration of debris is near the apex of the "yard"
near the landing. The overall cutting has less amounts
of large material than shown in the photo.



Effects of Fire

Ab jot i C
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Burning has been reported as detrimental in some studies.

Water runoff was found to be 30 to 46.0 times and erosion 2 to 240

times as great in burned, compared to unburned areas in the Sierras

of California (Haig, 1938). Other sites were not as affected, and

burning of areas such as brush and woodlands resulted in little or

no increased runoff or erosion (Biswell and Shu.ltz, 1957; Johnson and

Needham, 1966). Biennial prescribed burning in the Ouachita Morn-

tains of Arkansas did not adversely affect the chemical or physical

properties of flat pinewood soils, nor was the soil moisture-holding

capacity significantly changed. However, there was a reduction of

organic matter and nitrogen conteat.in the soil (Moehring et al., 1966).

While the moisture-holding capacity of the soil below the surface is

seldom affected (Tarrant, 1956), thatofthe top 0.5 inch of soil is

reduced by as much as 34 percentafter burning (Austin and Baiqinger,

1955). A higher soil-moisture content occurs at the 6 and 12 inch

depths on an open burned area than in adjacent uncut timber (Isaac,

1943).

Slash-fire tempe ratu.re s vary considerably and are influenced

by the type and quantity of fuel, topography, and weather conditions.



17

Temperatures have been recorded of over 180Q° F. on the soil-surface

and at 6000 F. one inch below (Isaac and Hopkins, 1937) in the Douglas-

fir region. Conditions differ in the longleaf pine region, where it was

found that temperatures reached 1500 to 1750 F. for less than four

minutes in the upper 0. 25 inch of soil, and at 1. 0 inch depth the rise

was insignificant (Heyward, 1938). In a chaparral fire in California

it was found that temperature beneath a log reached 1040° F. after

100 minutes. The soil humus during the same fire reached 670° F.

after 12 minutes, at two inches below the surface reached 1560 F.

after 50 minutes (Lawrence, 1966).

Post-fire soil temperatures are increased, partly by removal

of the insulating vegetation but more by the increased absorption of

heat by the blackened soil surface (Isaac, 1930). Bare surface soil,

at an air temperature of 85° F, , will range from 105° to 155° F. for

an average of about J330 F. (Isaac, 1943). As revegetation takes

place, soil temperatures of the cutover unit are reduced to about
0 .

10 F. higher than that of the air when shaded by shrubs. This reduc-

tion occurs during the hotter times of the day in midsummer.

The release of soluble mineral salts from plant tissue through

the process of decay is generally slow. Fire appears responsible for

a release of many necessary nutrients with a resultant change of

vegetation. Soil acidity is decreased by the considerable amounts of

ash left after burning (Isaac and Hopkins, 1937; Austin and Baisinger,
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1955), because of the release of soluble salts. Available nitrogen is

affected, but while a decrease is reported in some instances (Austin

and Baisinger, 1955) an increase is reported in others (Isaac and

Hopkins, 1937). Significant increases in replaceable calcium follows

burning in the Douglas-fir region (Fowells and Stephenson, 1934),

and is more than 300 percent greater several years after a fire

(Austin and Baisinger, 1955). Available phosphorous is increased

markedly, becoming twice as high after burning. Available potassium

increases more than 160 percent. Available manganese is increased

more than 300 percent but returns to normal several years after the fire.

Wildlife

Animals are affected by fire in various ways because of their

dependence upon vegetation for food and cover (Leopold, 1933). Birds

and, to a lesser extent, big-game animals compete with the small

mammals for available food on an area. Therefore, the literature

was reviewed for the effects of burning on birds and game animals.

The review offers only some points of interest and is not extensive.

Birds. Birds can be deleteriously affected by fires, especially

those occurring in the spring and summer. Burning at those times

affects the success of the hatch and the survival of the young by re-.

ducing the necessary cover and possibly the food supply.

Areas of mixed forest border, and exhibiting a more extensive

edge effect, have more birds than do areas of the interior forest.



This is due to more species being present and not to a larger repre-

sentation of some species (Martin,, 1960).

Many birds are typical fire-followers because they find ideal

nesting conditions on fresh burns (Lloyd, 1938). Kirtland's warbler

(Dendroica kirtlandii), nests only in large tracts of jack pine from

5-15 feet high and occurring in a patchy condition (Miller, 1963).

With the suppression of wildfires, this rare and local bird of north

central Michigan faces possible extinction. Birds such as the house-

wren (Troglodytes aedon), the bluebird (Sialia mexicana), and purple

martin (Progne subis) nest in natnra.i cavities or abandoned nests of

woodpeckers (Figure 3). Flickers (Coleptes sp. ) and the Lewis wood-

pecker (Asyndesmus lewis) utilize snags following a fire. California

quail (Lophortyx californicus), aadrnou.ntain quail (Oreortyx pictis)

are attracted to burns where they are able to more easily find the

seeds and insects they prefer. Bobwhite (Colinus virginianus),

and turkey (Meleagris gallopavo) aLso-are attracted to burns in the

southeast where they feed on acorns, fruit, seeds, and insects

(Stoddard, 1963). Grouse (Bonasa umbellus) populations increase

for 10-15 years after burning. The Oregon junco (Juncus oregonus)

is among the most numerous of aLL birds that occupy forest lands

because of its versatility in choice of habitat. It is present through-

out the year. The population increases with the weedy vegetation

and reaches a peak 3-6 years after logging (Hagar, 1960), Besides



Figure 3. Cavities in standing snag utilized by birds. Snags
exposed after clearcutting and slash burning are
used by cavity-nesting birds including woodpeckers
and purple martins.
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insects, its diet includes Douglas-fir seed, germinating seed, and

very young seedlings. Other birds utilize the forest openings tem-

porarily or on a migrant basis. The varied thrush (Ixoreus naevius)

winters in cutovers and burns west of the Cascade Summit, but is

scarce from late April to late September. Douglas-fir seed is also

an important food item for this bird. The band-tailed pigeon (Columba

fasciata) is locally common during the summer and fall along with song

sparrows (Melo spiza melodia), white-crowned sparrows (Zonotrichia

leucophyrs), and golden- crowned sparrows (Zonotrichia atricapilla).

Game Animals. Large animals, especially big-game animals.

benefit by timber removal and slash burning. The logged units

create temporary openings of wildlife habitat that provide browse

while starting a new plant succession on its course (Swift, 1953).

The openings that result from the removal of the full-canopied forest

provides uedgestf that attract game animals suitable to that habitat

(Titus, 1945; Moody, 1958). The amount and type of edge is one of

the great determining factors related to animal abundance (Leopold,

1933) and furnishes the necessities of survival and reproduction

that are lacking in the unbroken forest. Removal of an old growth

forest often results in many more shrub and herb species being

found on the cutover area (Neiland, 1958), and results in a sharp

increase of forage (Murphy and Ehrenreich, 1965). Significantly more

plants result from the addition of slash burning and help supply a
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more adequate diet for deer and elk (Cu.shwa etal., 1966); Cushwa

and Redd, 1966; Dietz etal. , 1958)., as the vegetation becomes more

diversified (yogi, 1967).

Browsing animals respond promptly to browse plants available

in the early stages of succession or to the fire-type communities.

Twig growth is vastly increased by plants in the open versus those

beneath trees because of the reduced overstory competition (Halls and

Aicaniz, 1968). Available browse increases for 15 to 20 years after

logging, gradually decreasing as vegetational competition increases.

The regrowth from burnt grasses and shrubs is high in protein,

calcium, potash, phosphorus, and oth.er elements necessary for life

and physical development (Komarek, 1967), The new terminal parts

of the shrubs concentrate more protein, than the lower portions

(Aidous, 1949) and the protein concentration of the terminals remains

stimulated by continuous moderate browsing (Taber and Dasman,

1958). The improved nutrition and palatability of browse has a direct

effect upon carrying capacity resulting in an increase of populations.

There is a noticeable increase of body size, antler size, and repro-

ductive rate of the browsing animal and a decrease in disease and

winter abnormality (Cheatum and Severinghaus, 1950). As the shrubs

become more mature and vegetational competition increases the pro-

tein content of the twigs decreases (Gordon and Sampson, 1939;

Einarsen, 1946; Cook and Harris, 1950; Swank, 1956).
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Small Mammals. Extremely large fires (Figure 4) will affect

the animal population both directly and indirectly. Besides being

directly lethal, fire may reduce the protective cover to a minimum

(yogi, 1967). The lack of cover leaves the animals exposed to feral

predators and the elements. Some species, such as the microtines,

may require at least a year's accumulation of mulch to afford cover

(Cook, 1959). An ash layer of one or more inches i depth could

possibly prohibit movement immediately after burning, and could

actually become the lethal agent to shrews that had survived the fire.

After the ash becomes compacted,. other survivors, in addition

to the small rodents, become active. These include lizards (Gerr-

honotu.s sp.) and snakes (Thaninophis sp. )--". The habitat also ap-

pears to be improved for many species of insects, especially grass-

hoppers,which appear in greater numbers in the fall of the year.

Within 30-60 days shrews and most rodents that have survived

the fire, other than deerrnice, disappear. The surviving deermice

not only remain on the area, but others also migrate into the burn,

rapidly increasing the population. density. Apparently more mice

drift into depopulated areas than into ones that have a normal compli

ment of residents (Stickel, 1946). The increase of insects could ac-

count for part of the att raction as they have been found to occur in

!" Unpublished data from 44, 000 acre Oxbow Burn fire of
August, 1966.



Figure 4. Results of an intense wildfire in late August 1966.!
Picture taken November 1966. The deep ash layer
remained powdery and prohibited small-mammal
movement. Cover has been reduced to a minimum.
Vegetation is still completely absent. In contrast,
controlled slash-fires often leave unburned islands
of unaffected vegetation which serves as a refuge
for small mammals.
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90 percent of the stomachs of mice frorna.slash-burned area (Tevis,

1956b).

The Townsend chipmunk (Eutamias townsendii [Bachman]) avoids

large tracts of bare ground and apparently is scarce or absent on

many cutovers for several years after logging

Effects of Trapping Procedures

Snap-Trapping

Snap-trapping has been used for many of the studies of small-

mammal populations for many years. It was a method used by the

author to study the effect of several rodenticides upon Peromyscus

populations in the Tillamook Burn (}jooven, 1953). Some workers

believed the results obtained with snap-traps give a reliable indica.

tion of population size (Goodnight and Koestner, 194Z) and is of an

advantage where an extensive comparison of densities is required

(Murray, 1957). Buckner (1957) found no significant difference when

comparing the results between snap-trap and: live-trap population

determinations, but he caught no animals after the sixth day and con-

cluded that snap-traps should be-avoided where prolonged studies were

contemplated. Snap-trapping was not considered a valid method for

determining actual population size (Stickel, 1946) and has been found

to catch only one-half as many animals as live-trapping when the
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merits of the two methods were tested (Cockrum, 1947). Sealander

arid James (1958) also compared the effectiveness of the types of

traps and declared the snap-trap inefficient when compared with the

live-trap. Relatively large proportions of a population must be cap-

tured in order to obtain precise estimates of the population size

(Zippin, 1958) and snap..traps often fail to take a species even when

that species is relatively abundant (Edwards, 1952).

Snap-trapping kills and results in. the removal of the individuals

from the area, preventing any further study of that situation at that

time. Also, the amount of immigration into an area can be expected

to increase if the original inhabitants are removed and are not present

to defend the area. Such immigration would result in an unreasonably

high count per acre (Dice, 1941). Immigration would be especially

prevalent at periods when young of the year have no established home

and the density pressure resulting from high numbers would cause

considerable wande ring.

Live - trapping

Live-trapping, marking, and release of individuals where caught

is probably the most widely used technique for the study of small-

animal populations. It is not as refined as radio-telemetry, but is

not handicapped by being relatively expensive. There is no trans-

mitter to affect the individual's movements and many more individuals



of more than one species can be studied on the same area at the same

time (Sanderson, 1966). However, the use of live-traps frequently

entails a loss of efficiency for such reasons as their bulk, weight,

mechanical defects, variable sensitivity, and death of captured indi-

viduals from tap exposure.

Selection of the trap is dependent upon the circumstances as

well as the animals to be caught. A multiple catch is desirable if

the animals are sociable or if they are being removed, but a single-

catch trap is preferred if the animals are antagonistic. Efficiency of

traps with an outside mechanism (Moore, 1936) could be impeded and

reduced by vegetation.

The problem is whether a particular kind of trap will adequate-

ly sample a population. Different types of traps vary in efficiency

with respect to numbers, genera, and species caught. Morris

(1968) compared the Sherman vs. the Longworth live-trap and found

a decided preference for the Sherman. The size of a trap could affect

capture results of small mammals. Comparison of two different

sizes of the Sherman live-trap indicated that Peromyscus entered the

larger trap in preference to the smaller (Quast and Howard, 1953),

Live-trapping by the author, comparing a 3x3x10 inch Sherman
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live-trap vs. one of 1. 5x1. 5x8 iaches produced results decidedly in

favor of the larger trap and the small size was eventually discarded

as useless.

Trap size and mechanical sensitivity are also selective with

respect to the size of the specimen caught. Early work related to

animal influences in regards to direct seeding (Hooven, 1956) was

often frustrating because the graydigger (Citellus beecheyi [Richard-

son.]) would attempt to rob the trap of bait but would not be cau.ght

because the adult animal wa.s too large for the 3x3xlO inch Sherman

trap.

B a its

There is much variation between species as to their response

to various types of bait so that some baits are more useful than others

for taking a certain species. Shrews were caught mostly on salted

peanut halves in central New York, butPeromyscus, Zapus, and

Microtus were found more indiscriminate in their food preferences

(Townsend, 1935). Peanut butter aad r.a.isins, alone or as a combi..

nation, have been used with particular success for many small mam-

mals. Rolled oats, barley, or cornmeal have a wide appeal for many

species but form a soggy, repelling mass when wet and mold rapidly

under damp conditions. Whole kernels of grain have been used in

Sherman traps (Stickel and Warback, 1960) but grains such as rice,
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wheat or corn may jam the treadle of a trap that has false bottom

or pan, causing a malfunction of the mechanism. Previous live

trapping in the Tillamook Burn (Hooven, 1955) had been achieved by

using hscratchH, a grain mixture of cracked corn, wheat and oats as

bait. Excessive mortality had resulted among the younger animals

during periods of cold temperatures and the bait had been changed to

rough-rolled whole oats which resulted in better survival. Sunflower

seeds may also jam the releasing mechanism. Al W, Moore (1940)

preferred rejected wormy filberts (Corylus sp.) as a bait, because

of their ability to resist weathering and remain attractive to mice.

He used them extensively during his work in the Tillamook Burn during

early investigations of rodenticides used in conjunction withreforesta-

tion by direct seeding. Douglas-fir cones freshly cut by squirrels

have been used by the author to successfully live-trap the Douglas

squirrel.



STUDY AREA

General Geology

The crest of the Cascade Range is the dividing line between

eastern and western Oregon. The Cascade Range, largely volcanic

is divided into two major topographic and geologic divisions: the

Western Cascades and the High Cascades (Baldwin, 1964). The

Forest Soils Committee of the Douglas-fir Region in 1957 recognized

four distinct geological provinces west of the crest of the Cascade

Range of Oregon (Figure 5)-- Cascade Mountains, Willamette Valley,

Coast Range, and Siskiyou Mountains.

The Western Cascades, in which the observations were made,

is a relatively low-lying hilly region rising from the Willamette Valley

and reaching elevations of 4, 000-5, 000 feet at the crest of the range.

It is drained by large rivers which flow in deep, steep-sided canyons.

Atop this and to the east are the High Cascades containing a series of

volcanic peaks rising another 5,000-7,000 feet above the normal

crest of the range. The Western Cascades are composed of slightly

to moderately deformed related series of nterbedded lava flows,

pyroclastics, tulfs, and intrusive rocks. The bulk of the region is

composed of rock from the late Eocene through early Miocene. The

30



Figure 5. Geologic areas of Oregon west of the crest of the
Cascade Range.

1, Cascade Range
Willamette Trough
Coast Range
Siskiyou Mountains
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lavas of the older rocks are generally andesitic in character but

range from rhyolite to basalt. The more rhyolitic parent material

weathers very rapidly, producing a very clayey soil because of the

humid temperate climate. In late Miocene time, Columbia River

lavas of basaltic composition accumulated to various depths ranging

to 3, 000 feet. In the later Pliocene time, the Cascade area was

gently arched along a north-south axis. The western slopes were cut

by major streams such as the McKenzie and the Middle Fork of the

Willamette Rivers which drain the region through deep canyons.

In places some of the more recent lava flows of the High Cascades

have poured into the Western Cascades oF down the valleys as inner-

canyon flows.

General Climate

Climate is a significant factor for the development of the soil

and vegetation. All of the region has a humid climate with tempera-

tures modified by air masses which normally pushnortheastward

from the Pacific Ocean. Thus the mild and moist climate of the wes-

tern Cascades is greatly influenced by the relative nearness of the

Pacific Ocean (Decker, 1960; Sternes, 1960). However, occasional

periods of low humidity accompany northerly or easterly winds
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(Figure 6).

Douglas-fir is the main forest tree present over nearly all of

the forest region west of the Cascade summit but is dominant only in

the well-drained portions of the lower and middle elevations. The wet-

ter and more poorly drained strips are dominated by western hemlock

(Tsuga heterophylla(Raf.) Sarg.), Sitka spruce (Picea sitchensis

[Bong.] Carr), western redcedar (Thuja plicata Donn.), and red alder

(Alnus oregonaNutt.). In the higher and cooler elevations true firs

(Abies sp.), western white pine (Pinu-s monticola Dougi.), sugar pine

(Pinus lambertiana Dougl.), and mountain hemlock (Tsuga mertensiana

[Bond.] Sarg.) become the more dominant forest species.

Precipitation is possibly the most important climatic element

in the Douglas-fir region. The average annual range of precipitation

varies greatly. On the immediate coast it ranges from 60 to 80

inches per year(Figure 7) and snowis rare. Further-into the Coast

Range it increases to over 100 inches annually while the broad valleys

lying east of the Coast Range receive from 30 to 50 inches. The foot-

hills of the Cascades receive from 60 to 80 inches of precipitation,

while the higher elevations often receive over 120 inches of moisture

per year. Data for annual precipitation for the areaare presented in

Table 1. The extremes are compared by the fact of 74 consecutive

days with measurable -rainfall, in the winter of 1969 and 79 consecutive



Figure 6. Areas of climatic comparability of Oregon west of
the crest of the Cascade Range.

1. mild fogbelt

warm fogbelt
3, cool, moist valleys
4. dry, warm southern
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Figure 7. Isohyets for Oregon west of the crest of the
Cascade Range (average annual precipitation
in inches).
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Table 1. Precipitation in inches on Loon Creek Study Units from

1964 to 1970 at 3,000-foot elevation.

37

Month 1964 1965. 1966' 1967' 1968 1969 1970

January 20.98 17.06 17.43 11.97 11.81 18.69

February 6.37 5.79 5.41 13.02 3.18 3.54

March 2.81 9.97 8.90 5.37 4.53 4.88

April 5.47 1.87 5.62 3.28 4.63 6.79

May 2.98 1.29 2.19 6.35 2.44 2.37

June 3.90 2.06 2.41 1.09 2.81 5.48 2.53

July 1.25 1.01 1.87 0.00 0.45 0.12 0.00

August 1.27 2.76 0.19 0.00 5.74 0.01 0.02

September 2.01 1.03 2.05 3.07 3.29 2.74 3.82

October 1.98 4.07 6.69 12.98 8.55 5.34 7.26

November 18.95 11.01 12.39 7.75 15.79 3.45 deep

December 39.87 11.02 11.07 12.94 20.83 10.63 snow

Total 69.23 71.57 72.65 77.38 97.45 54.36 49.90+
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days without measurable rainfall in 1969 during July and August on

the study areas.

Relatively mild temperatures with little soil freezing occur in

the Douglas-fir region. Coldest weather occurs in December or

January, the warmest occurs in July or August (Table 2). In the

Cascade Mountains the January average ranges from around freezing

to 6 or more degrees below zero (F.), while the July average is 60

degrees above freezing. Daily range in temperature is 10 to 15

degrees during the winter, 25 to 35 degrees in the summer, The

average frost-free period ranges from 90 to 110 days, although there

were 147 frost-free days in 1968 on the plots.

Location of Study Area

Before work was initiated on the project, an effort was made

to locate a site representative of an average Douglas-fir forest west

of the summit of the Cascade Mountain Range and north of the 430

parallel. The area south of the 430 paralLel was omitted from con-

sideration because of the influence of the Klamath Mountains. The

parent rocks of the Kiamath Mountains have been intruded by grani-

toid rocks and serpentine masses (BaLdwin, 1964). The area also

tends to be drier than the areas to the north.

Areas thought typical of the Douglas-fir forest region were visit-

ed at Deer Creek near Toledo ii Lincoln County, near Lobster Creek

near Alseain Lane County, on the North Fork Coquille River near



Table 2. Climatological data for 1969 and 1970 giving mean monthly
temperatures (°F) for the units during the trapping periods.'
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LOON CREEK CONTROL in 1969

'Data from 30-day Foxboro thermograph: air temperatures from one
meter above soil-surface, soil temperatures from 15 cm. below soil
surface.

Month
in

1969

Air

SoilMeans

Max MmDay
J

Night Max Mm Avg Max j Mm

May 60 51 68 48 85 40 51 52 48
June 62 57 69 52 88 44 56 58 53
July 66 59 75 52 84 45 57 60 54
Aug. 65 60 75 52 87 45 59 60 58
Sept. 60 57 67 50 87 42 58 60 56
Oct. 46 46 52 40 68 33 50 56 48
Nov. 44 42 50 38 60 32 48 50 45
Dec. 39 38 41 35 50 28 43 45 40

LOON CREEK SALE in 1969
May 64 48 74 43 92 50 55 58 52
June 64 53 74 49 98 40 61 65 56
July 61 54 76 43 86 36 62 66 58
Aug. 66 55 82 44 95 36 64 66 63
Sept. 61 52 75 43 95 33 61 64 58
Oct. 48 40 58 34 77 27 50 58 47
Nov. 46 37 53 33 69 26 45 48 42
Dec. 36 33 40 30 47 22 38 41 36

STARR CREEK SALE in 1969
May 55 44 64 39 84 32 52 55 50
June 62 52 73 49 91 43 57 60 54
July 64 47 74 42 81 36 59 62 56
Aug. 63 46 74 39 88 30 59 60 57
Sept. 58 45 69 39 86 29 54 57 51
Oct. 40 35 50 29 64 19 42 50 41
Nov. 35 31 40 25 57 19 36 41 31
Dec. 32 28 35 26 43 17 32 36 30



Table 2. (Continued)
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LOON CREEK CONTROL in 1970

Month
in

1970

Air Soil
Means

Max Mm Avg Max MmDay I Night I Max [ Mm

Jan. 37 36 39 33 52 19 40 40 40
Feb. 43 38 48 35 59 27 41 43 39
March 42 37 46 33 58 28 41 42 40
April 40 39 46 33 65 30 42 44 39
May 53 52 64 42 86 32 47 51 40
June 63 59 71 52 97 42 56 60 50
July 71 67 80 56 95 45 60 61 56
Aug. 71 60 83 54 92 48 58 59 57
Sept. 54 49 63 45 79 32 53 58 51
Oct. 50 45 56 42 69 32 50 54 42
Nov. 43 41 46 37 63 28 42 44 39
Dec. 34 32 37 30 44 21 37 39 35

LOON CREEK SALE in 1970
Jan. 37 34 41 30 52 13 37 43 34
Feb. 44 35 50 31 65 23 38 39 34
March 41 35 50 29 54 24 40 42 39
April 40 34 49 28 66 24 43 44 40
May 53 48 68 37 91 27 50 55 41
June 65 52 77 46 102 39 59 64 55
July 73 53 87 46 104 37 64 65 58
Aug. 72 53 93 44 105 37 63 64 62
Sept. 54 47 69 39 90 25 58 62 54
Oct. 49 41 60 39 89 26 47 50 42
Nov. 41 38 46 33 67 22 42 44 37
Dec. 32 28 38 27 45 14 36 37 35

STARR CREEK SALE in 1970
Jan. 31 28 34 24 44 6 32 38 30
Feb. 36 30 45 25 57 18 32 34 30
March 38 29 46 25 58 19 36 40 29
April 37 29 44 25 58 20 38 40 36
May 51 40 63 32 84 25 47 53 41
June 57 52 70 42 94 33 56 61 51
July 65 48 78 39 93 32 60 63 52
Aug. 67 48 80 39 94 32 59 62 54
Sept. 48 40 64 32 81 16 49 56 45
Oct. 44 34 54 30 82 20 40 47 34
Nov. 37 33 41 28 58 20 35 38 31
Dec. 27 25 31 21 37 9 30 32 29
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Allegheny in Coos County, and in. the Cascade Mountains east of

Springfield in eastern Lane County..

An area on the west side of the South Fork of the McKenzie

River was finally chosen because of the location on public lands of the

Willamette National Forest, the high degree of cooperation and assis-

tance offered by the personnel of that forest, the number of different

animal species present, and becaase th forest and its animals could

be classified as reasonably representative of the other areas of the

Douglas-fir region of western Oregon.

The 1ocation of the study area is in eastern Lane County,

Oregon, in the foothills of the western Cascade Mountains. It is

situated at T18S, R5E, Willaniette Meridian (unsurveyed) (Figure 8)

in the Blue River Ranger District of the Willamette National Forest.

The study area is 20 miles south of the town of Blue River and 16

miles south of the confluence of the northward flowing South Fork

McKenzie River with the westerLy flowing McKenzie River proper.

The South Fork McKenzie River drains about 208 square miles.

It originates near the crest of the High Cascades at about 6, 000 feet

elevation and proceeds to flow westerly and then northerly, falling

about 3, 000 feet in 15 miles by the time it is joined by Augusta Creek.

The relief, or topography, is a steep ridge country where water

runoff is rapid.

Much of the area has recreational value. Cougar Reservoir,



Figure 8. Location of study site T18S, R5E, S23
Willamette National Forest
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which was developed ostensibly for flood control and power, is 6

miles long and has 1, 8O acres of water surface when the pool is fulL

It was completed in 1963. There are three campgrounds along the

reservoir and five along the South Fork above the reservoir.

Access to the study area is by amajor logging road which runs

southward, skirting the west bank of CougarReservoir for 5.5 miles

and then the east bank of the South Fork of the McKenzie for 6 miles

to the Dutch Oven bridge at Starr creek.

Drainage from the plots is into Loon Creek and Starr Creek,

both of which flow easterly along steep gradients. Loon Creek empties

into Augusta Creek which in turn joins the north-flowing South Fork,

while Starr Creek empties directly into the South Fork. The topog-

raphy of the study area and the su.rrounding country issteep with

occasional talus slopes. The claylike soil is very susceptible to

land sliding when it becomes saturated with ground water.

Description of Study Plots

The primary life zone of the western slopes of the Cascades is

part of the Transition Zone (Bailey, 1936). The humid division of

the Transition Zone, of which the study plots were a part, is generally

characterized by the heavy forests of primarily Douglas-fir, western

hemlock, true firs, western redcedar, and various hardwoods. The

understory consists mainly of vine-maple (Acer circinatum Pursh.),
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rhododendron (Rhododendron macrophyllum G. Don), salal (Gau.ltheria

shallon Pursh.), Oregon-grape (Berberis nervosa Pursh.), and sword-

fern (Polystichum rnunitum [Kau].f.] Presi.) (Figure 9).

Prior to logging the predominant forest tree was Douglas-fir

about 120 years old with a trace of hemlock, redcedar, sugar pine,

and grand fir (Abies grandis LindL). The forest canopy was generally

closed, but small groups of beetle-killed trees occurred which allowed

the increased sunlight to have a beneficial effect upon the secondary

vegetation.

The understory vegetation was dominated by vine-maple and

rhododendron. The vine-maple often grew in a lattice-work fashion

forming arbors under which nothing grew except mosses. En other

places it had developed a prostrate form and access lines had to be

cut to get from one trap to another. The rhododendron was also

abundant but not to the extent where much of it had to be removed to go

from point to point. Basal diameter of over 3. 5 inches was common

for vine-maple and both it and rhododendron had growth rings indicat-

ing an age greater than 60 years. Salal and Oregon-grape were profuse

and often dense when not shaded out by the vine-maple.

The Loon Creek timber sale unit A13l consists of 41 acres on

the lower part of a steep ridge between Loon and Starr Creeks. Vol-

ume of the standing timber was 65 Mbf per acre. The dominant

species was Douglas-fir. The area was site III for Douglas-fir, with



Figure 9. Loon Creek study area prior to logging. Timber
consists of 110-115 year old Douglas-fir. Secondary
vegetation is dominated by vine-maple, rhododendron,
salal, and Oregon-grape.
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a slope of 25_ 300, and an easterly aspect. The elevation is around

2,200 feet.

Most of the merchantabLe trees were about 110-115 years old,

indicating that a major fire had swept through the area around the

year 1850. Older, more mature trees were undoubtedly the seed

source for the present forest. Examination of the stumps after log-

ging showed that it took 27 years to produce a tree 12 inches dbh, 60

years to produce a tree 20 inches dbh, and 110 years to produce a

tree 24 inches dbh.

Although the area was to have been logged during 1966, a drop

in lumber prices changed the situation so that logging was not started

until the fall of 1967. Operations were halted for the winter and

resumed in the spring of 1968. Logging was by portable spar and

high lead. It was completed April 4, 1968. Only concentrations of

debris at several loading sites were burned.

The Starr Creek timber saLe unit A201 consists of about 35

acres (Figure 10). It is located 1/4 mile north of where Starr

Creek empties into the South Fork McKenzie River. Cruising records

showed 71 Mbf per acre. The dominant species was Douglas-fir,

with western redcedar, and silver fir (Abies amabilis Dougi. Forbes),

and western hemlock composing about 13 percent of the species. The

area was site III for Douglas-fir. The slope is gentle with a northerly



Figure 10, Starr Creek study area. Slashings burned
September1964 after completion of log removal.
The fire was moderate and had little effect
upon the soil. The remaining debris consists
of unmerchantable cull logs and chunks.
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aspect. Elevation is 2, 000 feet.

The reforestation plans of the Willamette National Forest

regarding clearcut units include burning the landings and the slash

concentrations. The unit is then planted unless a preplanting survey

shows adequate natural stocking. On the district as a whole, this

consists of one-half planting, one-fourth seeding, and one-fourth

natural regeneration. The average stocking after four years has been

250 or more saplings per acre averaging several feet tall.
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PROCEDURES

The general plan was to observe the effects of forest removal

and subsequent vegetational changes upon the various small-mammal

populations. Small-mammal censusing and vegetation determinations

were to be collected from the uncut forest for at least one year. The

following year the timber on unit A131 (Loon Creek Sale) was to have

been harvested, the slash burned, and observations continued on the

uncut control and the harvested unit for successive years as the vege

tation and small-animal populations changed.

Plant data were gathered annually in the summer. Examination

was by a series of rnilacre circular plots located in connection with

the small-mammal studies. Data for the vegetation included plant

composition and species 'frequency.

All possible species of small mammals were to be caught in

live-traps, marked, and released where caught. Direct observation

was made in the field of each individual captured. Field data gener-

ally consisted of date, trap-station number, tag niimber (or recap-

ture number), species, sex, apparent age, and possible reproductive

condition.

Reproduction, where applicable, was determined by the position

1' and size of the testes of the males and by palpation and signs of

lactation of the females. Lactation could be noted by the
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production of milk from the mammary glands and by matted hair

around the teats. Actual births often occurred while an animal was

confined inside the trap. The newborn young and the presence of

juveniles were also used in determining the reproduction periods.

Weights and measurements were determined in the laboratory

from animals that had succumbed in the traps from exposure, and

from animals caught in adjacent areas.

Data were collected and observations made relating to the char-

acteristics of the different species such as habitat preference, popu-

lation density, home range, and Life history that could be affected by

a major ecological change.

Home range calculations were derived from a circular bivariant

distribution based upon the relative frequency with which different

portions of the home range were visited by the mammal (Hooven,

1958). The data were obtained from a minimum number of recaptures

to insure a degree of validity for the species. Many species did not

have individuals recaught often enough to provide sufficient data to

determine a home range area for that species.

No attempt was made to analyze statistically the data relative

to density, sex, or age. These differed monthly and from year to

year so as to make statistical analysis meaningless. Therefore,

only comparative observations were determined for the same species

for a given time period.
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External parasites were collected for identification.

Insects were collected, generally with a sweep-net, but also

from the soil-surface litter to gain some idea as to what was available

for food for the insectivores and insect-eating rodents.

Plot Establishment

Loon Creek Sale and Loon Creek Control plots were originally

part of the same forest, separated from each other by a distance of

5 chains (330 feet). Vegetative and physiographic features were simi-

lar, but the control was left undisturbed for comparative purposes

(Figure 11).

The plots for the study areas on Loon Creek Control and Loon

Creek Sale were established in the spring of 1964. All points were

located by staff-compass and 2-chain trailer tape.

A base line running along the southern boundary of the future

clearcut Al31 (Loon Creek Sale) was marked, separating that area

from the control. Ten rows were marked off at 1-chain (66 feet)

intervals. Two grids were then formed by setting stakes for the rows

of each plot designated by letters A to J, and setting stakes along the

rows at 1..chain intervals. Thecoatrol plot located in uncut timber

had five trap stations per row for small. mammals and Loon Creek

Sale had 10. This resulted in 50 small-mammal trap stations for

the control plot and 100 for the larger plot. Each trap station



Figure 11. Map of timber sale study unit locations,
Control, Loon Creek Sale A131 and Starr
Creek Sale A201 are located in Blue River
Ranger District of WiLtamette NationaL
Forest.
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covered 0. 1 acres in area. Each trap station was fixed by a marked

stake. Trapline rows were designated by letters and the stations

along the rows were numbered Al, A2, etc. (Figure la).

A depression in the demand for logs extended the period prior

to timber cutting and actually haLted work after much of the timber

on unit A13l was felled. The period for slash burning passed with

only certain concentrations of debris being removed by fire. Because

of this, unit AZO1 (Starr Creek Sale ) (Figure 13) was established for

additional data relating to slash-.burning, vegetational succession,

and small..mammal populations. It was laid out following the same

procedures used for Loon Creek Sale.

Trapping

The control plot was trapped from. July 1964 through 1970. Loon

Creek Sale was trapped from July 1964 through 1965 and for several

months during 1966 prior to timber felLing and removal. Trapping

was resumed after logging in May1968 and continued through 1970.

Starr Creek Sale was trapped from June 1967 and continued through

1970.

Live-capture, mark, and release was the technique used to

census and observe all of the small-mammal populations possible

when climatic conditions permitted trapping. The traps were not

set during freezing weather or when snow was present. Originally



Figure 12. Map of the Loon Creek Study Areas on which
small mammals were observed from 1964 through
1970. Loon Creek Sale plot was in unit A131 and
Loon Creek Control plot to the south in uncut
timber. Dots represent small mammal trapsite
locations.
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Figure 13. Map of Starr Creek study area on unit A201.
Logs were removed and slashings burned
September 1964. The vegetation and small-
mammal changes were observed from 1967
through 1970.
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it had been planned to live-trap for three days per period at monthly

intervals. This was altered to fit the circumstances and a number of

trapping periods were for four or more days.

After reviewing the literature, live-traps modeled after the

Sherman live-trap were used. However, the dimensions were in-

creased to 3.5 x 3.5 x 10 inches which resulted in 36 percent more

volume. The metal was 22 gauge steeL A small hardware mesh

window was added to the rear of the traps, assuming it would help

reduce whatever trap-shyness existed and afford better aeration in-

side the trap. Access was by a single door which was forced up by a

spring after the weight of the animal depressed the floor pan which

held the door open.

Two sheet metal live-traps were placed at each station for

small mammals. Vegetation and logging debris often prevented

placing the traps at the location stake, but they were seldom more

than five feet from it. The traps in the control plot received sufficient

shading from the standing timber so that no cover was necessary as

a protection from the heat of solar radiation. However, the interior

of the traps became very damp or actuallywet during rainy weather

which lessened a captured animaL's chances of survival by loss of

body heat by conduction via the metal of the trap. Initially, tar paper

was placed over the traps as shelter, but the dampness from humidity

and ground moisture kept the traps clammy. This was overcome by
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placing each trap in a three-pound coffee can with the front slanted

downward (Figure 14). This procedure prevented most of the trap

from getting wet because of rain or dew. The outside remained drier

because of better aeration, the inside aLso remained drier and the bait

did not become soggy during the trapping period.

Traps on the cutover areas, however, had to be protected from

the rays of the sun as well as from rain and dew. Cans could not be

used because traps placed under the coffee cans which were in direct

sunlight had inside air temperatu.re.s above 900 F. in mid-May, there-

fore, Cubbies" were usually made at each trapsite. These were

made by placing the traps alongside a fragment of logging debris and

covering them with slanting pieces oflimbs so as to effect a thatched

roof (Figure 15). Traps were also protected by wood orbark slabs

raised sufficiently above the traps to allow air circulation (Figure 16).

Slabs resting directly on the traps kept them damp in a manner similar

to tar paper.

In addition to the small-mammal live-traps, larger welded-wire

live-traps were set for larger animals such as the snowshoe hare and

the mountain beaver (Figure 17). These larger traps were spaced at

1.5 chain intervals on alternate rows, totaling 35 traps for Loon Creek

Sale and 15 for the control. No welded wire traps were set on Starr

Creek Plot until 1969 as no sign of hares appeared until 1968. These

traps were constructed of galvanized wire fabric reinforced with



Figure 14. Small mammal live-traps setinside three-pound
coffee cans to protect them from exposure to the
elements. Traps placed inside cans resulted in
less moisture and improved conditions for-the
confined animal.





Figure 15. Small-mammal traps sheltered from exposure
to wind or rain. Coveringmade from pieces of
tree limbs andwood chunks resulting from
logging.





Figure 16. Smalimammal traps sheltered from exposure
to sun or rain. Covering made from chunks of
wood left after logging.





Figure 17. Welded-wire live-trap used for the capture of
hares andmountain-beaver. Area pictured is
Starr Creek unit five years after slash burning.
Shrubs dense and compact because of burning.
Some bare soil still ev.ident reflects the slow
formation of a mulch.
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steel rods. A door opened at each end affording access of the animal

to the bait from either end. The doors were closed by the weight of

the animal pressing on a centrally located floor pan or treadle. Trap

dimensions were 9 x 9 x 32 inches of 14 gauge wire. It could be folded

(collapsed) flat which facilitated transportation, carrying in the field,

or storage. Protection was required to shield the animal, particularly

from rain and wind during the spring and fall, and from direct expo.-

sure to the sun in the summer. Each trap was covered with tar paper

or a sheet of 4 mu black plastic to reduce exposure of the confined

animals. This was better than using conifer boughs (Dodds, 1960)

as it kept the captive dry. It was also thought that covering the trap,

except for the open ends, would give a short tunnel effect and possibly

reduce trap- shyness.

Traps of both types were located alongside fallen snags, at the

base of stumps or the base of shrubs or trees such as vine-maple or

rhododendron, Each trap was placed on leveled ground and the larger

welded-wire traps were covered with a piece of bark or wood to steady

it when entered by an animal.

It had been planned to set the traps for three consecutive days

at monthly intervals. However, the initial catch of June 1964 was so

low that the July trapping period was extended to nine days and that of

September to four.

At the end of each month's trapping period the small metal traps
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were cleaned and left ready for the next period. All excess feed was

discarded with the assumption that the little extra food strewn about

would be quickly cleaned up by the small mammals, birds, and insects

and would not introduce trap-proneness over a 30-day period. The

inside of the trap was wiped clean with moss or scraped clean with a

putty knife. The welded-wire traps were left hooked open by a wire

to allow free entry, especially by hares or mountain beaver. It was

presumed the animals would become accustomed to the opened traps

and partially utilize them as forms!' This could possibly increase

the catch during the subsequent trapping period to a more represen-

tative catch of the numbers it was felt were on the plot.

Baits

Bait used depends largely upon the consideration of the trapper

and the particular species which he endeavors to catch. It is important

in attracting an animal to a trap. In this study it was not known for

certain what species were present but it was felt that a general stand-

ard bait should be used. Also, because of the number of traps

involved, a bait was desired that could be easily applied without being

messy.

Although rough-rolled whole oats is an attractive food source

for many small rodents some species such as the jumping mouse

(Zapus trinotatus Rhoads), or the white-footed vole (Phenacomys
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albipes Merriam) cannot survive for any extended period of time on

oats. Therefore, because of possible preference or needs, a bait

mixture was made of rough-rolled whole oats, Douglas-fir seed, and

a commercial bird seed mixture. The Douglas-fir seed was added

because more than 95 percent of the forest stand was composed of

Douglas-fir trees which produced much of the basic food for the small

animals. It was also hoped that the tree seed would aid the survival

of trapped shrews which were said to be conifer seed eaters (Moore,

1940; Radvanyi, 1966). The commercial bird seed mix was added

because caged jumping mice had readily eaten it and survived for

long periods.

The importance of food to the survival of trapped animals, es-

pecially where low temperatures are a factor, has been emphasized

(Howard, 1951). With sufficient food, bedding material was omitted

as unnecessary. Animals such as chipmunks and voles, when con-

fined for long periods such as through the night, excreted enogh fluid

to make bedding material a soggy mess. This resulted in an extreme

loss of body heat and often death of the trapped animal.

The large live-traps were initially baited with a good quality

green alfalfa hay for the snowshoe hare. To this was added an apple

suspended over the treadle by an S-shaped wire hook 3-4 inches long.

After the first summer of trapping it was concluded that the alfalfa

hay was generally more objectionable to the hare than it was
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desirable, and the hay as a bait was discarded. Red Delicious apples

were used as bait in all the larger traps after the first season. This

variety seemed to have more appeal to the hare and mountain beaver,

possibly because of a higher sugar content when ripe than that of other

varieties. A whole apple was used as bait, and was all the food avail-

able to the caged animal until it was released. The skin of the apple

was broken to enable a stronger diffusion of the apple aroma due to the

release of malic acid.

Marking

All animaLs except insectivores were marked with a numbered

ear...tag when first captured. These had been used successfully during

small-mammaLstudies in the Tillamook Burn (Hooven, 1955). The

tags were of Monel Metal clinched into the ear with specially designed

pliers. The tag size was 'fingerling O manufactured by National

Band and Tag Co., or fingerling FF1' manufactured by Salt Lake

Stamp Co. The tag was set proximal in the right ear, near the skull,

of the small mammaLs. It was set medially in the ear of the hares and

mountain beavers, and both ears were tagged in these larger animals.

Occasionally the ear tissue of a small mammal, especially that of

the chipmunk, would become necrotic and the tag would be lost. The

animal would then be tagged in the left ear.



Analysis of Vegetation

Quantitative data gathered to enable ecological understanding

from a statistical view point should be distributed at random through-

out the entire population. However, Evans and Cain (1952) concluded

that when the quadrat size and number of plots were objectively deter-

mined, there was little to choose from as regards regularized and

random sets of quadrats of the same size.

Because it was considered necessary to consider all of the flora,

not just the dominant or codominant species, an intensive survey was

used to record the vegetation present.

Plots for the analysis of vegetative cover were established on

the Loon Creek areas immediately after the grids were established

and the trapsites staked. This occurred in the spring of 1964 prior

to the actual sale of the timber by the U.S. Forest Service. Existing

trapsite stakes were utilized because it was planned to return to the

identical spots when it was felt the vegetational analysis demanded it,

and regularized arrangements of quadrats are more quickly located

in the field.

Fifty one milacre èircular sampling plots were systematically

located for vegetation analysis in the timbered area. This included

both the Loon Creek Sale area and the control area. In 1968, the

procedure was altered so that vegetation sampling plots were

66
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established only on Loon Creek Sale and Starr Creek Sale areas.

Five plots were located on each line, starting with Al and alternating

at each stake, A3, 'BlO, etc. At each trapsite stake the point was

offset five feet to theleft and the center of a milacre plot established.

From the quantitative data, abundance and frequency of plant

species were recorded. At each plot the occurrence of each species

was noted along with a cover-class estimate. The cover class was

estimated by vegetative layers for trees, shrubs, and herbaceous

plants.

The frequency of the plant species was felt to be the most impor-

tant as it was concerned with the regularity or uniformity with which

the plant species was distributed throughout the community. The

frequency of a species is a function of its density and pattern of oc-

currence in the community plus the size of the sample unit taken.

The frequency of occurrence of a species was calculated by dividing

the number of plots on which it was recorded by the total number of

plots taken and is expressed as a proportion of the units of a sample

that contain a given species or the ratio of the number of actual oc-

currences to the number of all possible occurrences (Yerkes, 1960).

The authors of all plant species listed are according to Peck

(1961) except for Epilobium watsonii Barbey, Fragaria vesca L.,

Lactuca scariola L., Rubus ursinus Cham & Schiect, Stellaria

borealis Bigel,., and Viola nuttallii Pursh, var. praemorsa (Dougi.

Wats.



RESULTS

Vegetation on the Study Units

One hundred thirty different plant species were identified from

the three units, These species are listeiby alphabetical order in

Table 3 and by plant families with common names in Table 13 of the

Appendix.

There were 32 different plant species on the unlogged units at

the initiation of the study in 1964. These consisted of six tree species,

seven shrubs, 19 herbs and ferns, and grasses.

Loon Creek Control

Douglas-fir was the dominant plant and the closed canopy formed

by the trees resulted in sunlight of reduced magnitude from which

much of the photosynthetic light band had been filtered out. The stand

averaged 76 trees per acre with an average basal area of 290 square

feet per acre.

The understory vegetation was composed of two types of cover,

and Table 3 provides a comparison of the relative abundance of the
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Table 3. Plant species by frequency and cover on the study areas. 1968-1970.

'Data from Loon Creek Control in 1964, assuming no change to 1970.
2Species found on unit, but not found on any of the plots.
3Cover class estimates are based on an occurrence of 1 to 5, where 1 is equal to 1-20%, 2 is equal to
21-40%, 3 is equal to 41-60%, 4 equals 61-80%, and 5 equals 81-100% of the ground cover.

Species

Loon Creek Sale Starr Creek Sale
Frequency Cover3 Frequency Cover3

1964'jl9681 19691 1970 l964'1l9681l9691l970 19681196911970 1968(196911970
Abies grandis
Acer circinatuiu 92 64 70 52 3 1 2 16 20 20 2 3 3

Acer macrophyllum 0 --

Achlys triphylla 2 2 1 1 2 1

Adenocaulon .bicolor 0 10 4 2 1 1 1

Agoseris aurantiaca 10 2

Agoseris lauca 48 0 1

Agoseris heterophylla 0 0

Agrostis sp. 2 1

Alnus oregana 0

Amelanchier florida 2 1

Amelanchier pallida 0

Anaphalis margaritacea 8 0 1 6 84 4 1 2 2

Anemone deltoidea 12 0

Anemone lyallii 2

Aralia californica 0 --

Arctostaphylos columbiana -- 2 1 14 10 8 1 1 3

Asarum çaudatum 4 0 1 --

Athurium filix-femina 2 1 2 1

flerberis nervosa 96 84 84 72 2 1 2 1 69 68 66 1 2 1

Boykinia elata 2 -- 2 1 2 4 1

Campanula scouleri 36 10 10 1 1 1

Carex sp. -- 10 2 1 2 6 -- 4 1 2

Castonopsis chrysophylla 10 10 6 1 1 2

Ceanothus integerrimus 2 -- 1

Ceanothus sanguineus 0 20 -- 1 1 38 38 38 38 1 1 2



Table 3. (Continued)

Species

Loon Creek Sale Starr Creek Sale
Frequency Cover Frequency Cover

1964 19681196911970 1964 19681196911970 1968l969I1970 19681196911970
Centaurea cyanus 0

Cerastium glomeratum 2 2

Chenopodiaceae sp. 0

Chimaphilamenziesii 12 1

Chrysanthemum leucanthemum 0 -- 0

Circaea alpin 1

Circaea pacifica 2 4 1 1

Cirsium arvense 5 1 1 10 10 1

Cirsium vulgare 2 5 1 1 1 72 46 34 1

Collomia heterophylla 2 -- 14 1

Coryza canadensis 10 1 82 12 20 1 1 2

Coptis laciniata 20 4 1 1 6 -- 1

cprnus nuttallii 0 2 10 10 1 2

Corylus cornuta 6 4 4 6 1 1 1 1 0 2 0

Crepis capillaris 0 0 -- 0

Crepis setosa 2 4 -- 1 1 36 12 1

Deschampsia elongata 4 -- 1 4 1

Epilobium adenocaulon 0

Epilobium angustifolium 6 16 1 1 3 44 50 48 1 2 1

Epolobium paniculatum 16 4 76 1 1 2 60 18 54 1 1 2

Epilobium watsonii -- 40 64 2 1 96 72 38 1 2 1

Equisetum arvense -- 4 12 10 1 1 1

Erechtites arguta -- 34 1 2 1

Festuca occidentalis 18 1

Fragaria vesca 0 4 1

Galiurn aparine 6 1 4 1

Galium boreale 2 1

Galium oreganum 4 2 1 2 4 -- 1



Table 3. (Continued)

Species

Loon Creek Sale Starr Creek Sale
Frequency Cover Frequency Cover

1964
I 19681196911970 1964

I 19681196911970 19681196911970 19681196911970
Galium triflorum 10 10 14 6 1 1 2 1 18 18 2 1

Garrya fremontii 0

Gaultheria shallon 54 56 56 40 2 1 2 2 50 48 30 1 1

Gnaphalium japonicum 11 6 1

Gnaphalium microcephalum 22 -- 1

phalium purpureuin 1 11 22 30 1 1 1

Goodyera oblongifolia 8 1

Gramineae spp. 10 10 6 1 1 1 24 36 16 1 1 2

Hieraciuni albiflorum 4 16 1 2 30 2 18 1 1 1

Holodiscus discolor 4 2

Hypochaeris radicata 2 1 0 20 40 1 1

Iris tenax 2 3 -- 2 1

Juncareae spp. 4 2 4 1 2 1

Lactuca scariola 4 10 1 -- 1 94 2 0 1 1

Li hum washintonianum 2 0 0 0

Linaria vulgaris 0

Linaea borealis 0 10 0

Listera caurina 18

Lohium perenne 2 1 -- 22 3
Lonicera ciliosa -- 0 -- --

Lotus crassifohius 30 36 32 2 3 2

Lupinus latifohius -- 22 20 26 1 2 1

Luzula sp. 26 1

Lysichitum americanum -- 0

Madia sativa 0 2 4 26 1 1 1

Mimulus sp. 2 1

Mitella sp. 2 1 0

Monotropa uniflora 4



Table 3. (Continued)

Species

Loon Creek Sale Starr Creek Sale
Frequency Cover Frequency Cover

19641 19681196911970 19641 19681196911970 19681196911970 19681196911970

Montia perfoliata 2 1

Montia siberica 4 4 1 1 4 1

Nemophila parviflora 2 1

Petasites speciosa 0 -

Phacelia sp. 0

Pinus lambertiana 0

Polystichum munitunI 26 18 20 12 1 1 2 1 4 6 2 1 2 1

Populus trichocarpa 0

Prunus emarginata 0 0 0

Pseudotsuga menziesii 16 2 6 1 1 18 26 10 1 1 1

Pteridium aquilinum 8 10 10 10 1 1 2 1 46 44 38 1 3 2

Rhamnus purshiana 6 8 10 10 1 1 1 3 0 4 4 1 1

Rhododendron macrophyllum 12 6 6 6 1 1 1 2 16 16 22 1 2 2

Ribes lobbii 0

Ribes sanguineum 6 0 2 1 1

Rosa gymnocarpa 2 62 1 1 2

Rubus laciniatus 0 -- 0

Rubus leucodermis 2 0 1 6 6 6 1 3 1

Rubus parviflorus 2 44 44 32 1 1 1 2 38 40 22 1 2 3

Rubus spectabilis 4 -- 2 -- 4 1

Rubus ursinus 30 48 46 56 1 1 2 2 86 78 1 3 3 2

Salixsp. 0 4 2 0 1 1

Sambucus glauca 4 0 0 1

Sanicula crassicaulis 2 1

Saxifraga mertensiana 2 1

Senecio sylvaticus 20 1 --

Senecio vulgaris -- 72 40 -- 1 1 2 12 1

Smilacina sessilifolia -- 0 --



Table 3. (Continued)

Species

Loon Creek Sale Starr Creek Sale
Frequency Cover Frequency Cover

1964
1 19681196911970 1964 19681196911970 19681196911970 1968(196911970

Sonchus asper 10

10

1

1

2 10

6

1

1Sonchus oleraceus
Stachys ciliata 2 1

Stachys rigida 12 0 1

Stellaria borealis -- 2 1

Symphoricarpos albus 2 1 0

Taraxacum oficinale 4 1 32 8 1 1

Tellima grandiflora 2 1

Tiarella unifoliate 8 2 --- 1 1 12 10 2 1 1 1

Trientalis latifolia 2 2 6 20 1 1 1 1 60 54 52 1 1 1

Trillium ovatum 6 0 1 -- 0 0 4 1

Tsuga heterophylla 0 --

Typha latifolia 2 4

Vaccinium pervifolium 2 1 -- 2 6 2 1 1 1

Vacciniuni ovatum 8 1

Vancouveria hexandra 2 2 1 1 2 2 1 1

Vicia americana -- - -- 2 1

Viola nuttallii -- 2 1

Viola sempervirens 8 1 36 14 22 1 1 1

Whipplea modesta -_ -- -- 0 6 -- -- 2 - -
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plants. Vine maple and rhododendron were the dominant understory

species. The former was very aggressive and shaded out nearly all

other vegetation under its arbor-like boughs (Figure 18). The rhodo-.

dendron grew wherever the competition with the vine-maple allowed it

space. Salal and Oregon-grape which often formed a dense cover

about lZ-24 inches high comprised a second understory (Figure 19).

Trailing blackberry (Rubus u.rsinus C & S), swordfern, goldthread

(Coptis laciniata Gray), twayblade, (Listera caurina Piper), and the

violet (Viola sempervirons Greene), were well represented but not

dominant in the understory.

Loon Creek Sale

The Loon Creek Sale study unit was logged in 1967-68. Most

of the trees were felled in the late fall of 1967 and logging was com-

pleted by April 15, 1968. The unit was clearcut and the logs removed

by conventional high-lead yarding. With a high-lead system, the main

line is run through a block high on a spar tree to lift or "high-lead"

the logs. This method helps prevent the logs from digging into the

soil and lifts them over stumps and other obstructions while being

dragged to the landing. On this unit, logs were dragged alithe way

to the landing which was a high point in relation to the rest of the

topography of the area. Maximum distance for yarding logs was

generally 1 , 000 feet. In high-lead yarding the pull of the



Figure 18. Loon Creek Control at station Elc. Note almost
complete lack of vegetation under vine-maple
boughs. Hare trap at left and small-mammal
traps to right at base of vine-maple.
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Figure 19. Understory vegetation of LoonCreek area prior to
logging at trap station D3c. Note dense under-
story of rhododendron, salal, and Oregon-grape.
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mainline and drag of the haulback line tends to channel all logs tribu-

tary to a particular skid road into the center of the skidding area.

The high-lead method resulted in the concentration of the disturbance

along the narrow skid trails in which the soil disturbance often was

fairly deep (Figure 20). The skid trails radiated from a central point

down slope arid served as channels for increased surface flow of

water. The topsoil of the channels was severely disturbed and often

it appeared as though it would be several years before the channel

would become revegetated. Disturbance of the area outside of the skid

trails ranged from slight to severe. Approximately 40 percent of the

soil surface of the unit was disturbed but the disturbance wassevere

only in the channels. Removal of the timber allowed rapid decompo-

sition of the forest litter so that much of the mineral soil became

exposed except where covered by slashings and logging debris. The

high-lead log removal also disturbed the understory vegetation which

was crushed severely and often uprooted entirely.

The Loon Creek Sale unit did not have the slash removed by

broadcast burning because of prolonged and severe dry weather condi-

tions. Instead, just the heavier concentrations of logging debris at

the landings were removed by spot-burning.

The degree of disturbance exerts a major influence on the

vegetation and its recovery for several years following logging

(Dyrness, 1965). Although all of the vegetation had been severely



Figure ZO. Loon Creek sale unit after completion of log
removal April 1968. All logs tributary to this
particular trail were dragged uphill to the
landing. Continual soil disturbance resulted in
a noticeable channel. Unburned slashings and
cull material is representative of that on entire
area.
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damaged or uprooted by the movement of the heavy logs to the land-

ings, the 1968 post-logging sampling tallied few invading plants.

Thirty-six vegetational species were tallied, almost all of which were

remnants that had endured the logging.

The arnoant of crown cover of all species was greatly decreased

by logging as nearly all of the vegetational stems had been torn apart

or broken. The vine-maple, which prior to logging had formed

arches 10 to 12 feet tall was reduced to a mere shambles of barked

stubs. The brittle rhododendron stems were snapped off near the

ground level. However, both species began to sprout as root suckers

by midsummer.

The shorter plant species had also been severely disturbed and

appeared as low sprouts from the vegetative remains ground into the

soil by the logs. This treatment did not affect their frequency, how-

ever. There was little decrease in abundance of salal, Oregon-grape,

trailing-blackberry and swordfern. In fact, the frequency of sa1l

was almost identical with that for the unlogged area. This response

is apparently common where salal occurs. Thimbleberry (Rubus

parviflorus Nutt. ) was apparently released by the decrease of plant

competition as it is difficult to believe this shrub could have become

so rapid an invader oi the area. New Zealand fireweed (Erichtites

arguta D C. ), however, is a rapid and common invader of bared soil

and was very prevalent by late summer (Table 3).
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There was also a difference in plant composition attributable to

topographic differences and the influence of the adjacent timber. The

area south of the stream sloped northward to the stream and was

shaded by the adjacent timber stand for a long period of time. This

protected area produced much of the swordfern, thirnbleberry, bed-

straw (Galium triflorum Michx.), and miner's lettuce (Montia per-

foliata {Donnj Howe) that was recorded. The more disturbed and

slightly drier and warmer area to the north of the stream (Figure Zi),

on the other hand, was where the willow-herbs (Epilobium sp.), buck-

brush (Ceanothus sanguine us Pur sh,), and manzanita (Arctostaphylos

coluinbiana Piper) first appeared.

One year after logging (1969), all of the species that had been

native to the undisturbed stand showed a significant increase in size

but not of their frequency. The vine-maple had elongated 2 to 3 feet

and, with the rhododendron, was much bushier. Smaller shrubs and

herbs such as trailing blackberry, bedstraw, evergreen violet, and

starflower (Trientalis latifolia Hook), produced more cover than they

had prior to logging. Bracken (Pteridium aquilinum [L] Kuhn) and

swordfern cover increased, especially on the slope north of and adja-.

cent to the timber. Herbaceous cover by the invading species from

the previous year increased and species that had been of low occur-

rence became more common. These included groundsel (Senecio

vulgaris L. ), Pacific willow herb (Epilobium watsonii Barbey), tall



Figure 21. Loon Creek sale unit October 1969. Aspect
southerly. Vegetation here consists chiefly of
groundsel, New Zealand fireweed, vine-maple,
and thimbleberry. The pappas-borne cypselas
of the groundsel and fireweeds form a dense
white mat from late July through September.
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annual willow-herb (Epilobium panic ulatum Nutt.), fireweed (Epilo-

bium angustifolium L.), thistles (Cirsium sp.), and pearly ever-

lasting (Anaphalis margaritaceae {L.] B & H).

Some invading herbs had a high soil-fertility requirement as

illustrated by groundsel, willow-herbs, and the thistles that become

quite competitive onthe bared soil(Figure 21). The exposure of

mineral soil also provided a seedbed for the establishment of conif-

erous regeneration in addition to the lesser plants. Douglas-fir

comprised more than 95 percent of the coniferous germinants which

appeared in the late spring. The stocking was not dense, possibly

less than 200. seedlings per acre. However, because of the natural

stocking it was decided not to broadcast-burn the slash but to plant

the area to Douglas-fir in 1970.

The second summer after logging resulted in a tremendous

increase in vegetative density and cover. The entire area, excepting

the skidrows was deasely covered by sprouting annual and perennial

plants. Vine maple had reached heights of 8-10 feet and formed

dense clumps that prevented the development of any other plant species

in their shade. Rhododendron and Corylus also had become bushier.

Trailing blackberry, bedstraw and starfiower cOntinuèd to become

more abundant. Sowthistle (Sonchus sp.) and hawkweed (1-lieracium

albiflorum Hook) appeared to be replacing the common th.istles

(Cirsium sp-j.. The greatestincrease by the invading species was



83

by the willow-herbs (Epilobium sp.). These plants formed a dense

mat over much of the area and nearly every square foot of the unit

not shaded by the more aggressive shrubs was covered by willow-

herbs. The groundsels had become less abundant while pearly ever-

lasting decreased to a trace and the New Zealand fireweed disappeared

entirely. Thewoody shrubs of manzanita and especially Ceanothus

became more common.

Starr Creek Sale

The Starr Creek Sale unit had been logged in 1964 and the slash-

ings burned that fall. The burn was moderate. Although the smaller

pieces of debris had been eliminated, the larger cull material

remained in moderate density (Figure 22).

The burning and variations of degree of fire severity affected the

development of the different species in several ways. The initial

vegetation survey in the summer of 1968 indicated six tree species,

16 shrubs, 52 herbsand ferns, and 5 grasses, sedges and rushes,

totaling 79 different plant species.

Consideration of the influence of the disturbance on the presence

and distribution of the plants revealed some interesting differences.

The Douglas-fir and willow undoubtedly resulted from wind-dissemi-

nated seed that germinated after the slashings were burned. The

other tree species resulted from vegetative sproutings of undestroyed



Figure 22. Starr Creek sale umt. Thi.s unit was logged and
slash-burned fall 1964. Timber volume was
75Mbf, dominant species was Douglas-fir plus
some western :redcedar and grand fir.
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underground parts. Vine-maple, for example, had been as common

on the Starr Creek unit prior to logging as it had been on Loon Creek.

However, the addition of slash burning had effectively reduced .and

destroyed much of its above-ground parts, resulting in a much lower

frequency. It sprouted vigorously from exposed root stubs and

developed into a dense, compact bush but was not as competitive as

on the unburned unit. Chinquapin (Castanopsis chrysophylla [Dougi. }

A. DC.), dogwood (Cornus nuttallii Aud. ), hazel and rhododendron

sprouted and developed in a similar manner.

The principal secotidary plants of salal, Oregon-grape, and

trailing blackberry were very common over the entire unit. The

blackberry in particular was influenced by burning, possibly through

the lessening of competition especially for light. Shrubs such as

manzanita and Ceanothus came from seed that had lain dormant in

the duff and litter and which germinated after exposure to increased

light and heat (Lyon, 1966).

The unit was slash-burned in the fall of 1964 so that four years'

development of vegetation had occurred. The many wind-borne herbs

which are invaders of bared or burned-over soil were still well dis-

tributed over the unit. These included the various willow-herbs,

lupine (Lupinus latifolius A Gardh. ), and common thistle (Cirsium

vulgare [Savij Airy-Shaw). Other herbs present which appear to be

more inclined to site specificity such as is developed by fire
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included pearly everlasting, Canada thistle (Cirsium arvense [L. j

Scopi, cudweeds (Gnaphalium spp.), and prickly lettuce.

There was no indication that the vegetation was approaching

stability during the 1969 examination. Five years after slash burning

the over-all plant density continued to increase but there was a mode r-

ate decline in the number of different species from that of the pre-

v ious year's observations. However, the frequency of some of the

more common plants was reduced. Common thistle, tall annual

willow-herb and star-flower, which had developed vigorously after

logging, began to decline in frequency. Other species, such as

horseweed (Conyza canadensis [L.] Cron.), small-flowered willow-

herb, prickly lettuce, and hawkweed decreased sharply in abundance.

The examination during 1970 indicated approximately the same

number of species, but a continuing change in frequency for some of

them. Salal, trailing blackberry, thimbleberry, and star-flower

decreased slightly in frequency, while some willow-herbs decreased

appreciably. The New Zealand fireweed was no longer recorded and

the groundseis were limited in number. Hairy cat's ears (Hypochaeris

radicata L.) and tarweed (Madia sativa Molina) have the ability to

compete successfully with other herbs under adverse conditions and

they increased sharply.



Mammals

Small mammaLs were live-trapped, marked and released on

one or more of the three study areas from June 1964 to September

1970. Twenty-three of the 30 mammalian species known to have

actually been on the area were caught (Table 4). These are listed in

taxonomic sequ.ence in the same manner as that followed by Miller

and Kellog (1955). This method of listing does not consider the

animal by its possible importance to the forest or reforestation but by

its taxonomic status.- The same procedure is used later as each

species is examined individually.

Known on the units only from sight, sound, tracks or scat were

deer (Odocoileu.s hemionis [Rafinesquel]), elk (Cervus canadensis

[Erxleben]), coyote (Canis latrans Say), bobcat (Lynx rufus [Schreber]),

black bear (Ursus americanus Pallas), and pocket gopher (Thomomys

mazama Merriam). Tracks of the raccoon (Proc yon lotor [Linnae us])
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were not found on the units, possibly because of cover conditions, but

the animal was known to be on Augusta Creek and the South Fork of

McKenzie.

More than4, 530 individual small mammals were caught in the

live-traps during the trapping periods of the six years. These r3nged

in size from that of the porcupine (Erethizon dorsatum [Linnaeus])

with a length of 63.5 centimeters (25 inches) and weighing 11. 34 kg



Table of total separate individuals caught4. Summary
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during all trapping periods in 1964-1970.

Individuals Percent of

Species caught total

Sorex trowbridgii 802 17.67

Sorex vagrans 379 8.35

Sorex bendirii 5 0.11

Neurotrichus gibbsii 55 1.21

Scapanus orarius 6 0.13

Ochotona princeps 1 0.02

Lepus americanus 49 1.08

Aplodontia rufa 1 0.02

Citellus beecheyi 8 0.18

Eutamias townsendii 1033 22.77

Tamiasciurus douglasii 16 0.35

Glaucomys sabrinus 14 0.31

Peromyscus maniculatus 1209 26.65

Neotoma cinerea 3 0.07

Clethrionomys californicus 143 3.15

Phenacomys albipes 2 0.04

Microtus oregoni 692 15.25

Microtus richardsoni 35 0.77

Zapus trinotatus 51 1.12

Erithizon dorsatum 1 0.02

Mustela erminea 30 0.66

Mustela frenata 1 0.02

Spilogale putorius 1 0.02

All 4537 100.00
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(25 ibs) to the Trowbridge shrew (Sorex trowbridgii Baird), with a

length of 11. 9 centimeters and weighing 5. 3 grams. Of the total

animals, over 90 percent consisted of 5 of the 23 species caught

(Table 4). These were the white-footed deermouse (Peromyscus

maniculatus [Wagner]), chipmunk, Trowbridge shrew, vagrant shrew

(Sorex v. vagrans Baird), and Oregon creeping vole ( Microtus

oregoni [Bachrnan]).

More than six percent of the total included the red-backed mouse

(Clethrionon-iys californicus [Merriam]), shrew-mole (Neurotrichus

gibbsii [Baird]), jumping-mouse, and snowshoe hare. The remaining

16 species represented less than three percent of the total catch.

Although the trapping procedures were standardized, it was

realized that the animals caught were not an exact measure of what

was present. Availability of natural food may alter trapping results

(Fitch, 1954) and relatively small differences in numbers caught

between vegetationally different areas may actually represent large

differences in density (Stickel, 1948). Ignorance of how far a cap-

tured animal has moved to a trap adds to the difficulty of estimating

abundance.

Because of the uncertainty as to what actually influences the

carrying capacitydf a given area for small mammals, two traps

were placed at each trapsite. The additional traps became very

important, especially during late summer and early fall. This was
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well illustrated by the captures on the Loon Creek Sale unit. During

1969 the successful trapsites (a spot where at least one trap caught

an animal that day) ranged from a low of 5 in April to a high of 90

in September. The percentage of double-catches (where both traps

at the site were successful) ranged from 20 to 56 percent. The latter

figure, for the thirdday of trapping during October 1969, represents

an increase from 81 animals to 125. Density of the small-mammal

populations on an area was the decisive factor when considering the

number of doable catches, as the percentage of double catches was

greatest during 1969 when animal numbers were highest.

The greater number of double catches also started several

months earlier in. 1969. A comparison was made of the tendency for

animals of the same species versus that of different species to be

present in both traps. Although it was not significant, animals of the

same species were caught in both traps more often when the popula-

tion densities were highest, minly in late summer and early fall.

Trap mortality was a problem with some species. Few shrews,

shrew-moles, or weasels (Mustela sp. ), were found alive. Mortality

was considered as a direct result of trap confinement and inadequate

food.

The shrew-mole, the smallest mole in North America, feeds

upon earthworms, insect pupae, isopods, and insects (Dalquest and

Orcutt, 1942). Few shrew-moles were found alive in the traps, and
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it was assume-cl mortality was attributable to starvation.

The small ermine (Mustela erminea Linnaeus), and the long-

tailed weasel (M. frenata Lichtenstein) are predators of small ani-

mals and birds, especially of the small rodents. In captivity, an

adult female ermine weighing 37..40 grams consumed less than two

Peromyscus manicu.Latus weighing 152O grams per day during cold

weather. The larger weasel, an adult male, ate less than four

Peromyscus per day. Neither species of weasel would eat any species

of dead shrews. Nothing is known of the ability of the weasel to sub-

sist without food. A trapped animal, hungry when it entered the trap,

would succumb if confined over a 1Z-hour period of time.

Several ermines, in poor physical condition but alive when the

traps were examined, were force-fed canned meat baby food by eye-

dropper. Recovery was slow, extending over four hours, showing

that the animals were close to death when the trap was inspected

Insectivora

Sorex. The characteristic seasonal cycle of the shrews con-

sisted of a low to moderate population that increased with the addition

of juveniles in the late spring and through June. Sorex trowbridgii

was the most prevalent shrew. Embryos of this species were noted

as early as the end of February and through May. Lactating females

were common during May and indications of nursing were noticeable
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as late as the end of July. Pregnant females averaged 5.8 embryos

per litter.

Vernal populations of the Trowbridge shrew consisted of adults

averaging 5. 29 grams for males and 5. 01 grams for females. The

summer catch consisted mainly of immature animals. In July, these

juveniles averaged 3. 67 grams for males and 3. 54grams for females.

Sorex v. vagrans females were also found in the reproductive

state during late April and May as evidenced by embryos and lacta-

tion. However, a pregnant female with five embryos near full term

was caught in Octobe-r. Adult males in April averaged 5. 42 grams

.and non-pregnant females 5.51 grams.

Sorex v. yaquinae Jackson was caught sporadically. Testes of

the adult males remained small until May. This shrew apparently

breeds twice a year as placental scars were found in May and preg-

nant or lactating. females in October. Adult males in May averaged

8. 45 grams and adult females 8. 54 grams.

The moderate spring population, of shrews, increasing to a summer

peak and declining in the fall, indicates a rapid population turnover of

these short-lived animals. This agrees with the results found by

Jameson (1955b) for S. trowbridgii in California and Buckner (1966)

for S. arcticus and S. cinereus in Manitoba.

Comparison of the catch among the three units reveals that

more shrews of all species per unit area were caught on the Loon
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Creek Controlunit than on the other two for the last three years of

trapping (Table 5). During this period 48 percent of the catch of the

Trowbridge shrew was caught on Loon Creek Control, 32 percent on

the Loon Creek Sale, and 20 percent on the Starr Creek Sale unit.

The catch of the vagrant shrew was 55, 33, and 12 percent respec-.

tively on the three plots. The vagrant shrew was one-half as common

as the Trowbridge shrew (Table 6) and these two species may com-

pete for available food.

Only five specimens of the marsh shrew (Sorex bendirii [Mer_

riamj), were taken. One was a pregnant female weighing 21. 0

grams, including four embryos. Four of the marsh shrews were

trapped on Starr Creek unit and one on Loon Creek Sale. All were

caught within a few feet of running water of the stream on each area.

Because of the confinement of the range to the vicinity of water, it

was felt the marsh shrew was more common than revealed by the

trap catches. Vegetational development, regardless of burning

seemed to influence Lts presence. The animal was first caught on the

Starr Creek unit during 1967, three years after burning. The speci-

men caught on Loon Creek Sale unit was captured two years after

logging. Vegetation at the time of capture, was generally dense to

the water's edge with sedge or mint. The production of aquatic life

was farther developed on Starr Creek unit, which may be the reason

why more marsh shrews were caught there. It was felt the



Table 5. Total untagged individual animals caught on the plots during 1968, 1969 and 1970.

1Loon Creek Control contained 5 acres, but Loon Creek Sale and Starr Creek Sale contained 10 acres

each.

Species

Loon Creek
Control'

Loon Creek
Sale

Starr Creek
Sale

1968 196911970 1968 1969 1.970 1968 196J 1970

Sorex trowbridgii 44 62 54 67 97 50 28 68 34

S. vagrans 10 7 43 5 17 50 5 5 17

S. bendirii. 0 0 0 0 1 0 2 0 0

Neurotrichus gibbsii 3 2 6 1 1 2 0 0 0

Scapanus orarius 0 0 0 0 0 0 o 1 0

Lepus americanus 8 6 5 0 0 1 0 0 0

Aplodontia rufa 0 0. 0 0 1 0 0 0 0

Citellus beechevi 0 0 0 0 0 0 8 0 0

Eutamias townsendii 78 57 19 30 99 34 99 146 37

Tamiasciurus douglasii 2 5 4 0 0 1 o 0 0

Glaucomys sabrinus 4 1 0 0 0 0 0 0 0

Peromyscus rnaniculatus 8 87 33 36 222 94 59 227 130

Neotoma cinerea 0 0 0 2 0 0 0 0 0

C1ethrionomys californicus 37 4 4 3 0 0 0 0 0

Phenacomys albipes 0 0 0 0 0 1 0 0 0

Microtus oregoni 5 14 15 23 100 96 61 99 189

Microtus richardsoni 0 0 0 0 3 6 21 0 5

Zapus trinotatus 2 3 0 0 0 11 16 0 9

Mustela erminea 2 1 2 2 1 3 3 4 2

Spilogale putorius 0 0 0 0 0 0 0 0 1

Yearly subtotals 197 249 184 169 452 349 302 550 424

3-year subtotals 630 970 1,276
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Table Total separate individuals caught annually on the study plots.6.

LOON CREEK CONTROL (5 acres)
(NUMBER)

Sorex trowbridgii 26 43 38 37 44 62 54 304

Sorex vagrans 30 37 18 11 10 7 43 156

Neurotrichus gibbsii 0 2 6 9 3 2 6 28

Scapanus orarius 0 0 1 0 0 0 0 1

Lepus americanus 2 3 5 6 8 6 5 35

Eutamias townsendii 30 23 59 63 78 57 19 329

Tamiasciurus douglasii 0 0 2 1 2 5 4 14

Glaucomys sabrinus 0 1 1 6 4 1 0 13

Peromyscus maniculatus 18 20 44 35 8 87 33 245

Neotoma cinerea 0 0 1 0 0 0 0 1

Clethrionomys californicus 16 5 14 3 31 4 4 77

Phenacomys albipes 0 0 1 0 0 0 0 1

Microtus oregoni 1 27 9 2 5 14 15 73

Zapus trinotatus 0 2 0 1 2 3 0 8

Erethizon dorsaturn 0 0 0 1 0 0 0 1

Mustela erminea 0 1 1 0 2 1 2 7

123 164 200 175 197 249 185 1,293

(PERCENTAGE OF ALL)

Sorex trowbridgii 21 26 19 21 22 25 29 23.5

Sorex vagrans 24 23 9 6 5 2.8 23 12.0

Neurotrichus gibbsii 0 1 3 5 1.5 0.8 3 2.2

Scapanus orarius 0 0 0.5 0 0 0 0 0.1

Lepus aniericanus 1.6 1.8 2.5 3.4 4 2.4 3 2.7

Eutainias townsendii 24 14 30 36 40 23 10 25.4

Tamiasciurus douglasii 0 0 1 0.6 1 2 2 1.1

Glaucomys sabrinus 0 0.6 0.5 3.4 2 0.4 0 1.0

Peromyscus maniculatus 14.6 12 20 20 4 35 18 18.9

Neotoma cinerea 0 0 0.5 0 0 0 0 0.1

Clethrionomys californicus 13 3 7 1.7 15.7 1.6 2 5.9

Phenacomys albipes 0 0 0.5 0 0 0 0 0.1

Microtus oregoni 0.8 16 4.5 1.1 2.5 5.6 8 5.6

Zapus trinotatus 0 1 0 0.6 1 1.2 0 0.6

Erethizon dorsatum 0 0 0 0.6 0 0 0 0.1

Mustela erminea 0 0.6 0.5 0 1 0.4 1 0.5



Table 6. (Continued)

LOON CREEK SALE (10 acres)
(NUMBER)

* Trapped August and September 1966 only
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Sorex trowbridgii 59 64 28 67 97 50 365

Sorex vagrans 57 55 10 5 17 50 194
Sorex bendirii 0 0 0 0 1 0 1

Neurotrichus gibbsii 1 17 5 1 1 2 27

Scapanus orarius 0 3 1 0 0 0 4

Ochotona princips 0 1 0 0 0 0 1

Lepus americanus 7 4 2 0 0 1 14

A2lOdOfltja rufa 0 0 0 0 1 0 1

Eutamias townsendii 63 36 37 30 99 34 299

Tamiasciurus douglasii. 0 1 0 0 0 1 2

Peromyscus maniculatus 18 20 33 36 222 94 423
Neotoma cinerea 0 0 0 2 0 0 2

Clethrionomys californicus 33 20 10 -- 3 0 0 66
Microtus oregoni 0 27 0 23 100 96 246

Microtus richardsoni 0 0 0 0 3 6 9

Zapus trinotatus 0 0 0 0 0 11 11

Mustela erminea 4 2 2 2 1 3 14

242 Tf T2 169 542 348 1,679

(PERCINTAGE OF ALL)
Sorex trowbridgii 24 25 22 -- 40 18 14 21.7
Sorex vagrans 23 22 8 -- 3 31 14 11.5

Sorex bendirii 0 0 0 0 0.2 0 0

Neurotrichus gibbsii 0.4 7 3 -- 0.6 0.2 1 1.6

Scapanus orarius 0 1.2 0.8 -- 0 0 0 0.2
Ochotona princips 0 0.4 0 -- 0 0 0 0

Lepus americanus 2.9 1.6 1.5 -- 0 0 0 0.8
Aplodontia rufa 0 0 0 -- - 0.2 0 0

Eutainias townsendii 26 14 29 18 18 10 17.8
Tamiasciurus douglasii 0 0.4 0 00 0 0 0 0.1

Peromyscus maniculatus 7.4 8.0 26 21 41 27 25.2

Neotoma cinerea 0 0 0 -- 1.2 0 0 0.1

Clethrionomys californjcus 13 8 7.8 -- 1.8 0 0 3.9
Microtus oregoni 0 10 0 13 18 28 14.6

Microtus richardsoni 0 0 0 0 0.5 2 0.5

Zapus trinotatus 0 0 0 -- 0 0 3 0.6

Mustela erminea 1.6 0.8 1.5 -- 1.1 0.2 1 0.8

16 S.ecies 1964 1965 1966* 1967 1968 1969 1970 Al 1



Table 6. (Continued)

12 Species
I 1967*11968 I 196911970 I All

* Trapping limited to 5 trapping periods, June to October
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STARR CREEK SALE (10 acres)
(NUMBER)

Sorex trowbridgii 3 28 68 34 133

Sorex varans 2 5 5 17 29

Sorex bendirii 2 2 0 0 4

Scapanus orarius 0 0 1 0 1

Citellus beecheyi 0 8 0 0 8

Eutamias townsendii 123 99 146 37 405

Peromyscus maniculatus 125 59 227 130 541

Microtus oregoni 24 61 99 189 373

Microtus richardsoni 0 21 0 5 26

Zapus trinotatus 7 16 0 9 32

Mustela erminea 0 3 4 2 9

Mustela frenata 1 0 0 0 1

287 302 550 423 1,562

(PERCENTAGE OF ALL)
Sorex trowbridgii 1* 9 12 8 8

Sorex vagrans 1 2 1 4 2

Sorex bendirii 1 1 0 0 0

Scapanus orarius 0 0 0 0 0

citellus beecheyi 0 3 0 0 0

Eutamias townsendii 43 33 27 9 26

Peromyscus maniculatus 44 19 41 30 35

Microtus oregoni 8 20 18 45 24

Microtus richardsoni 0 7 0 1 2

Zapus trinotatus 2 5 0 2 2

Mustela erminea 0 1 1 1 1

Mustela frenata 0 0 0 0 0
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development of a more attractive bait, containing meat or liver, would

have increased the possibility of capture of more marsh shrews.

Neu.rotrichus. The shrew-mole (Neurotrichus gibbsii Baird)

was caught infrequently. The total catch was 55 individuals, slightly

more than one percent of all animals caught.

Neurotrichus is competitive with shrews for the same type of

food, which consists of soil-organisms such as small insects, ara-

chnids, and annelids. Size ranged from microscopic mites to other wingless

insects including springtails (order Collembola) and bristletails (order

Thysanura), measuring 1/4 to 1/2 inches or more.

Adult Nearotrichus weighed from 7 to 10 grams. Reproduction

occurred during March and into early June.

Neurotrichus is considered as a typical resident of dark, marshy,

wooded areas (Dalqaest, 1941), but uncommon in dry woods or logged

or burned-over land. The results on the study area showed that

ground cover is also important for the presence of the shrew-mole.

The timbered control area, with its mat of decaying conifer needles

and leaves of shrubs, produced twice as many individuals per unit

area as did Loon Creek Sale where logging debris formed a broken

cover with much open ground. Starr Creek Sale, which had almost

none of the finer slashings and had developed little ground cover

from dead vegetation yielded no shrew-moles.

Scapanus. The Coast mole (Scapanus orarius True), was also
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caught infrequently. It may also have been attracted by the odor left

from previously captured animals, as different species often utilize

the burrows of each other. Although limited and no doubt captured

11accidentally" by blundering into the trap, it was taken on all three

plots.

Lagomorpha

Ochotona. A pika (Ochotona princeps [Richardsonhl), was cap-

tured in the timbered Saleu unit in 1965 prior to the felling of the

timber. The nearest site of exposed jumbled rock forming a suitable

habitat was a mile east of the Loon Creek units near Augusta Creek.

The lone individual may have originated at that location. Its capture

in the forest iaJuiy may have been the result of a general dispersal

pattern from an overpopulated area. Trapping the talus rock yielded

three more pikas. No determination of the life, history was available

from the few animals caught.

Lepus. The snowshoe hare (Lepus americanus Erxleben), was

an important component of the fauna of the uncut timber. While com-

prising slightLy more than one percent of the total catch, one or more

hares were caught nearly every trapping period. The density of hares

on the control plot ranged from two different individuals during 1965

to eight in 1968. Considering the apparent lack of what could be

considered good browse, the continued presence of at least several
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hares perfive acres was surprising.

No traps wereset for the hare on the Loon Creek Sale unit after

the timber was removed because no evidence of its presence was

apparent. However, one juvenile was caught there in a small-mammal

trap in 1970. No hares were ever caught on the Starr Creek unit,

although cut stems of trailing blackberry were attributed to the hare

attrapA4.5 in 1968.

Parturition for the snowshoe hare occurs after a gestation

period of 37 days (Severaid, 1945). Although parturition could occur

as early as mid-May in western Oregon, the earliest indication of

reproduction was a Lactating hare on June 2 and the latest the capture

of a 311.8 gram(11 ounce) juvenile on August 13. Adult female hares

could have from two to three litters per year, but it was believed

that two litters a year were normal for the hares of the Loon Creek

area. Litter size was three and four per female for two animals

caught and examijiedoff the plot.

Most hares were recaught so few times that little was revealed

about their movements. However, except for a few established

animals, most of the recaptures occurred in different traps, i. e.,

an animal caught four times may have visited three traps.

The pau.ci±y of recaptures gives only an indication of longevity

as the majority of the hares were originally caught once as juveniles.

The lack of recaptures showed a tendency for a high disappearance
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Some hares, once established on an area, became moderately

stable in their movements. This was illustrated by a female caught

as a juvenile on June 4, 1967. She was recaught 32 times at 11

different stations for a computed home range (Hooven, 1958) of 11.8

acres. The last capture data was November 22, 1969, a longevity

period of at least 28 months. Another female, captured as an adult

on the uncut sale area also roamed into the control unit. However,

it was recaught only a total of four times in a period of 33 months.

Rodentia
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Aplodontia. The mountain beaver or boomer (Aplodontia rufa

[Raf. ]), is quite common in many areas of the western Cascades.

None occurred on the plots prior to logging. However, a small colony

had become established on the boundary of the Loon Creek Sale unit

east of trap AlO. This was live-trapped until the unit was logged,

when for some unexplainable reason the few mountain beaver present

disappeared. The second summer following logging, in 1969, evi-

dence appeared of mountain beaver activity on Loon Creek Sale.

During the late summer the stream flowing through the unit had gone

underground at line D3 and did not resurface until well beyond the

plot. Tunneling and the presence of cut shrubs at burrow openings

near the creek continued through the fall. However, no activity was
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apparent when. trappi.ng was resumed in the spring of 1970. The

mountain beaver had disappeared for unknown reasons.

Each mou.niainbeaver maintains as large an area of individual

dominance as possible. Territory is probably that part of the burrow

system dominated by the user. The burrow system trapped in this

study was about 175 feet long with several laterals. Seven traps

were placed at. burrow outlets along the system.

Seven indi.vidual mountain beaver were caught from the fall of

1964 to the fall of 1966. Not more than three different animals were

caught per year. They entered the traps consistently, and all traps

were visited.

The adult female mountain beaver usually does not bear young

until the second year. She comes into estrus in mid- or late winter.

Birth occurs after a gestation period of 2830 days with only one

litter a year (Pfeiffer, 1958).

Observations were made on two young born to a female from

another area. The young mountain beaver were born naked, blind,

and very helpleas. The eyes of one opened six weeks after birth,

but the eyes of the second remained closed until the end of the seventh

week indicating an extended period of helplessness. Lactation

continued for two months.

Adult mountain beaver weights were heavier than that reported

for the Coast Range subspecies (A. r. pacifica Merriam)(Voth, 1968).
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An adult male, captured twice (August, 1965, and September, 1966),

weighed 1360.8 grams (48 ounces). The weight of an adult female,

which entered traps consistently from March 1965 to August 1966,

varied little from the original weight of 975. 5 grams (33 ounces).

Although the presence of mountain beaver adjacent to the ItSaleil

had influenced the choice of that particular unit as part of the study,

it became apparent a closed canopy forest was not conducive to the

welfare of the animal. However, snags resulting from beetle-killed

trees had allowed more light to reach the lower vegetation and a live

spring near B10 trap-stake provided constant soil moisture. Near

the spring and extending to the tunnel system was a stand of sword-

fern, which ranks high on the list of foods preferred by the mountain

beaver. Other plant species harvested were primarily vine-maple

and rhododendron. Stems were cut into short sections, and with the

leaves of vine-maple were piled at the mouth of the burrow. The

piles were removed the following night. Harvested vegetation on the

Loon Creek clearcut included other plant species besides those

clipped in the forest. The vine-maple shoots which had sprouted after

logging were clipped at a point 3/8 inch thick. Bracken fern, thim-

bleberry, hazel, trailing blackberry and groundsel were clipped and

piled at the burrow openings.

Past experience had indicated that the mountain beaver thrived

on cutovers where its physiological requirements for moisture were
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met. The anLmaL was widespread. in the drainages of the South Fork

McKenzie River to aLtitudes of at least 4, 500 feet. These colonies

were often transient, mountain beaver being present one year but

having disappeared the next. Why the colony did not flourish on Loon

Creek cutover is not known. Possibly clearcutting the timber

improved the opportunity for predation to remove systematically what

few animals were present.

Citellus. The graydigger (Citellus beechyi Richardson), was

caught on the Starr Creek unit during 1968. Eight animals were

caught and removed because of their habit of disturbing the baited

small-mammaltraps. The graydigger was the only species removed

because of its nuisance value.

The graydigger is an inhabitant of areas that have been logged

or burned over. It invades such areas at an early seral stage and

the population density increases as the vegetation, especially the

brush species, devel.ops. The effect, if any, of the graydigger on

reforestation is unknown. It fed upon the hazelnut, possibly in corn

petition with the chipmunk. It also fed upon the achenes of common

thistle, which it gathered while the seeds were still in the head.

Clusters of thistle pappi were quite common on logs and stumps

when the graydigger was present.

Glaucomys. The flying squirrel (Glaucomys sabrinus [Shawl)

and the Douglas squirrel are chiefly arboreal and were obviously
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affected by the removal of the timber.

The flying squirrel is nocturnal, with the ability to glide from

tree to tree. It is classed as a tree seed eater by some workers

while others state it lives primarily on hair moss (Alectoria frernonti)

during the winter, and on fungi when it is available during the warmer

months (McKeever, 1960).

The number of flying squirrels caught was less than 0. 5 percent

of the total animal catch. Unattractive bait and the animalts tendency

to remain arboreal were considered the basic causes of the low catch.

An adult male with testes scrotal was caught in June. A preg-

nant female was also caught in June, and lactating females in July.

Several females showed evidence of having had litters as late as mid-

September by having noticeable teats. A young female assumed to

be past the juvenile stage was caught in May and two more of approxi-

mately the same age in early October. Although the evidence was

scanty it tended to show that G. sabrinus breeds twice per year,

possibly in February. and also in May-June. Recaptures were too

infrequent for determination of movement or territoriality.

Tamiasciurus Sixteen DougJas squirrels (Tamiasciurus

douglasii [Bachrnann]) were caught during the six years of trapping--

less than 0. 5 percent of the total catch. Although they were caught

in both the small-mammal traps as well as the larger hare traps,

it was felt the catch of the Douglas squirrel was more accidental
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than planned. Neither the baLt, trap size, nor placement could be

classified as desirable for catching arboreal animals. No recatches

were recorded.

The Douglas squirrel is an important inhabitant of all coniferous

forest types of Oregon because of its possible effects upon cone crops

and subsequent natural regeneration.. It cuts Douglas-fir cones in

quantity only after the seeds are mature (Lavender and Engstrom,

1956). In some situations it may destroy more of the total seed crop

than do mice by removing and storing nearly all of a poor to medium

cone crop. A single meal is 12 to 16 fir cones. It has been recorded

to prefer fungi over conifer seed but. no fungi was noted at Loon Creek.

Cones cut by squirrels were observed in the fall of 1964, which

could not be considered a heavy seed year for Douglas-fir. The cone

crop was eight to ten times more productive in 1965, declined for two

years and became very productive again in 1968. Douglas-fir seed.-

fall was estimated at approximately 70, 000 seeds per acre during the

fall of 1968.

How much the variations of cone production affected squirrel

survival and reproduction is unknown. Assuming at least 20 cones

per day for the survival of a single squirrel, with 45 seeds per cone,

it would require a good cone crop on. at least four acres for the

successful survival of a squirrel. The number of squirrels caught

was greater in 1969 and 1970 than previously, indicating a tendency
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for a denser population related to a high cone yield.

Neotoma. A bushy-taiLed woodrat (Neotorna cinerea Ord), was

caught on the control unit in 1966 and another on the Loon Creek Sale

unit in 1967. The busy-tailed woodrat prefers the cover and protec-

tion offered by rocky outcrops or ju.mbled logs in which to construct

a nest, neither of which were suitably available on the plots. The

two specimens were regarded as casual dispersals.

Phenacomys. One white-footed vole (Phenacomys albipes

Merriam) was caught on the timbered control unit during 1966 and

another on the Loon Creek Sale unit during 1970. The latter speci-

men was caught on the clearcut after several years of vegetational

development had occurred. These two captures added little of value

to the known habitat preferences of the vole. Less than 40 specimens

of the white-footed vole are known as museum specimens or from the

literature (Maser and Johnson, 1967; Maser and Hooven, 1969).

Clethrionomys. A total of 143 red-backed mice (Clethrionornys

californicus Merriam) were caught, approximately 3. 15 percent of

all animals recorded.

The red-backed mouse feeds 1argely on green vegetation, seeds,

and grass (Bailey, 1936). Douglas-fir seed was readily eaten by the

trapped animals.

Reproduction occurred every month from mid-May through

October. Females suspected of being pregnant were found as early
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as May 11. The belief was supported by the presence of a female with

two young born in a trap at that time. Another litter of two young

was found in July and August. Embryos were found in females that

had died due to trap confinement in August and September. Nursing

females were found throughout the summer and, into the fall. Juvenile

animals were trapped from June and through September.

Litter size was small, two or three embryos per pregnant ani.

mal, and only two young per female of the births that occurred in the

traps. Sex ratios ranged from 100 males per 69 females for 49 ani-

mals during 1964 to 100 males per 58 females for 34 animals during

1968.

The computed home range disclosed that the males were much

more mobile than the females. Recapture data for 12 males gave

an average home range area of 11.26 acres, and for 8 females an

average of only 1. 91 acres. The average range for the male redback

was approximately six times that of the female, a rather surprising

difference.

The red-backed mouse is recorded as essentially living in cool,

damp forests (Townsend, 1935; Bailey, 1936), or is at least restricted

to forest areas although the cover may vary from scarce to dense

(Mcnab and Dirks, 1941; Williams, 1955). Removal of the timber

and the change in vegetational cover reduced the suitability of the

environment for the redbacks. Three were caught during 1968 on the
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clearcut Loon Creek Sale unit adjacent to the control unit. The area

they occupied was cooler thaa the rest of the clearcut because it was

shaded by the standing timber until mid-morning. None were caught

out on the more open, drier parts of. the unit and none were caught on

the Starr Creek clearcut.

Zapus. The jumping mouse (Zapus trinotatus Rhoads) was

caught on all three units. FilLy- one. individuals were trapped com-

prising 1, 12 percent of all animals recorded.

Food consists mainly of small, seeds of grasses and other plants.

The food is obtained by drawing down and cutting the stems until the

seed heads are reached (Hamilton, 1935). Zapus also feeds on ber-

ries and fruits, and the species Z. hudsonicus is reported as being

highly insectivorous under natural conditions (Dalquest, 1948;

Quimby, 1951). It was the onLy species on the study areas that readily

utilized the commercial birdseed mix of the bait when confined in the

traps. The birdseed was the.only food with which the jumping mouse

was kept alive in captivity for any Length of time.

The jumping mouse (Z. trinotatus) is a mountain-dwelling form

found the whole length of the Cascade Range in Oregon (Bailey, 1936)

and is limited in its distribution by hydrosere communities and not by

forests. It has, however, a preference for damp marshy places

(Svihla and Svihla, 1933). Nearly all individuals caught were in traps

adjacent to the running streams. This was thought to be related to
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the prevalence of more grasslike plants in the wet and cooler areas.

Zapus is a true hibernator in the natural state, regulated by

change of the photoperiod (Neumann and Cade, 1964). After becoming

fat in the late fall it disappeared and did not reappear in the traps

until April of the following year.

The male jumping mouse was in breeding condition when caught

in the late spring. The testes were scrotal and very prominent. No

further data is available on the life history from the study plots.

Weight of the adult animal averaged 21 grams for each of two males.

The greatest number of individuals, 32, was caught on the Starr

Creek unit with a total of 54 captures. Thirty-nine of the captures

occurred in traps adjacent to or within 30 feet of water, indicating

the preference of the jumping mouse for moisture or damp areas.

Home range was difficult to assess because of the dearth of re-

catches. The greatest number of recatches of one individual jumping

mouse was six. This animal, ear tag number lOB ranged over the

greater half of the quadrant. Several of its movements were from

528 to 594 feet in length. Only one jumping mouse was retrapped

the year following the original capture.

Eutamias. Townsend1s chipmunk (Eutamias townsendii [Bach-.

manj) was common on all three plots. More than 1, 030 individuals

were recorded, representing approximately 23 percent of the entire

trapping catch.
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The diet of the Townsends chipmunk varies with the seasons

and consists of seeds, nuts, fruits, fungi, and insects when available

(Tevis, 1952). Animals confined to traps consistently selected the

Douglas-fir seed used as a component of the bait. A chipmunk, after

filling its cheek pouches, often piled the seed neatly in a corner of

the trap as though attempting to cache it. A chipmunk often had cheek

pouches bulging with Douglas-fir seeds that were disgorged by the

frightened animal while being. handled. Piled remains of achenes

of the common thistle were noticeable on the two cutover plots where

chipmunks had fed on the ripening seed. Blackberries and blackcaps

(Rubus leucodermis Dougl.) were a major part of the diet when in

season, as attested to by the discoloration of the animals mouth parts.

Fecal material in traps also contained the remains of these plants.

The chipmunk was less hardy than the deermouse and was often

fouhd in a torpid condition caused by trap confinement. Approximately

1.5 percent of those caught died of exposure, generally because of

damp or rainy nights. Prolonged confinement under humid conditions

resulted: in a soggy trap interior and a wet animal with the inability

to keep warm.

The testes of male chipmunks were scrotal and easily noticed

by mid-April. Females with swollen vulvas were caught in early

May. Pregnant females were caught in late May. Embryos ranged

from three to six and parturition first occurred in late May and
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and early June. Lactating females were caught throughout June.

Juveniles appeared in the traps in. Late July and August. The ratio

of juveniles to adults caught per year ranged from 1:1 to 1:3. The

ranges of ages differed between plots and between years, without a

definite pattern, generally with 1/2 to 1/3 as many juveniles as adults.

The number of chipmunks caught during the yearly trapping

season that successfully overwintered and were recau.ght the following

spring ranged from 10 to 19 percent on the control. Of 59 individuals

trapped during 1966, 11 were re.caught during 1967, six during 1968,

and two during 1969. Comparison of plots showed no real difference

in the number of chipmunks surviving winter conditions.

During the winter of 1968-1969, 10 to 13 percent of the 1968

catch of chipmunks survived on alL three plots as determined from

the trapping records of 1969. Juvenile animals survived as success-

fully over winter as did the adults.

Densities of chipmunks differed between plots after logging was

completed and the vegetation changed. Comparison of the catches per

unit area for 1968 show that 36 percent more chipmunks were caught

on the control than on Starr Creek and 8 1 percent more than on Loon

Creek Sale. The smaller number of. chipmunks on the clearcut was

understandable. Much of the soil was bare, vegetation was just

getting established, and what seed was available had to come from

sources outside the unit. Starr Creek, however, had three years of
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vegetational growth of the various annual and perennial herbs plus

shrub development. Surprisingly, Starr Creek had many fewer chip-

munks than the control considering the possible difference of available

food between those two plots.

Although the percentage of survival into the following year of

1969 was approximately the same for all plots, the density of chip-

munks decreased on the control and increased sharply on the year-

old cutover of Loon Creek Sale so that the numbers of chipmunks

were about equal. Starr Creeks numbers also increased consider-

ably and were more than 20 percent greater than the other two.

The catch on all three plots decreased sharply during 1970; 67

percent decrease on Loon Creek Control, 66 percent on Loon Creek

Sale, and 75 percent on Starr Creek. These decreases reduced the

populations to the point where they were about equal among the three

plots.

That live-trapping small mammals did not always give suffi-

cient information as to size, shape or limiting factors of home range s re-

alized. That a home range should be circular, rectangular, or linear could

not be stated with certainty. Habitat affected home range by avail-

ability of food and cover. Animal density could also have affected

the size of the home range because of social behavior.

Data used for home range computation were derived from chip-

munks recaught nine or more times. Comparison of the results
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showed considerable difference between plots. The animals on the

control had a home range area approximately an acre greater than

those on the Starr Creek unity but three acres less than those on the

Loon Creek Sale unit (Table 7). The average range for the adult male

chipmunk was 3. 02 acres on Loon Creek Control, 6. 59 acres on Loon

Creek Sale, and 1. 33 acres oa Starr Creek Sale. The average home

range for the adult female was 3. 58, 5. 97, and 3. 18 acres, respec-

tively. The juvenile chipmunk generally ranged farther than the adult.

The major centers of activity on the Loon Creek Sale, as revealed by

trap-usage was on the east side of the plot near standing timber and

the northwest corner where the vine-maple had been least affected by

logging.

Perornyscus. The white-footed dee rmouse (Peromscus mani-

culatus [Wagner]) is found throughout Oregon in nearly every type of

habitat, Over 1, 200 individuals were recorded on the study plots,

approximating 26. 6 percent of all animals trapped from 1964 threugh

1970.

The deermouse is omnkvorous in diet. It feeds preferably upon

seeds, fruits, and grains when. these are available. A laboratory-

confined deermou.se readily ate the seed of Douglas-fir, western

hemlock and Sitka spruce but rejected white fir. A trap-confined

deermouse nearly always ate every available Douglas-fir seed as

revealed by the seed hulls.



Table 7. Home range data for Eutamias townsendii, Peromyscus
maniculatus, and Microtus oregoni for all individuals caught

from 1964 through 1970.

'Number of individuals used to obtain home range data.
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Sex,

maturity

Loon Creek
Control

Loon Creek
Sale

Starr Creek
Sale

Base' Range Base' Range Base'I Range

Eutamias (based on

Ac res Ac res Acres

9+ recaptures)
Male adults 4 3.02 6 6.59 1 1.33

Male juveniles 3 4.15 1 6.30 1 2.28

Female adults 2 3.58 7 5.97 6 3.18

Female juveniles 3 3.59 2 8.26 6 3.71

Average 12 3.58 16 6.78 14 2.62

Peromyscus (based on 10+ recaptures)
Male adults 14 4.11 25 3.40 26 4.45

Male juveniles 10 3.14 5 2.65 2 5.85

Female adults 13 2.82 30 2.11 33 2.34

Female juveniles 5 2.35 9 1.63 1 1.66

Average 42 3.10 69 2.45 61 3.60

Microtus (based on 7+ recaptures)
Male adults 3 5.25 4 7.26 7 3.63

Male juveniles 2 4.01

Female adults 1 0.69 3 7.97 2 0.75

Female juveniles 1 4.07

Average 8 6.43 9 2.19
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Peromyscus also feed readily upon insects (Cogshall, 1928),

which have been found to occur in 90 percent of the stomachs of ani.-

mals of both logged and forested land (Tevis, 1956a).

The deermou.se was apparentLy the hardiest and most adaptable

of the small mammals caught. Mortality was less than one percent

and the trapped deermouse was generally found in vigorous physical

condition if sufficient food was available in the trap.

Although young deermice may be found throughout the year, the

breeding season is generally restricted to a seven-month period from

early April to late October. A sexually quiescent period is reported

to occur in midsummer so that peaks of reproductive activity would

be from April to June and again. in August through September (Clark,

1938). Male Peromyscus with scrotal testes were recorded in late

April. Pregnant females, however, did not appear until early June.

Lactating females appeared from late June throughout the summer

and into late September. No actual quiescent period was noted.

Actually, more births occurred in the live-traps during July and

August than at any other period.

All pregnant females examined carried four embryos. The only

exception was a female that gave birth to a single young in a live-trap.

Gestation period for Peromyscus maniculatus is 22-26 days (Svihla,

1932). The eyes open in 15 days and the young are weaned in about

30 days. Juveniles, of gray pelage and possibly not weaned, were
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usually caught starting in eariyJuly along with slightly older deer-

mice. By August and through September there was a preponderance

of post-juvenile deermice. By October the catch consisted of sub-

adult and adult animals weighing approximately 15 to 20 grams.

The number of deermice that were tagged one year, over-

wintered, and recaught the following year was small on all plots,

varying from 0 to 13.5 percent. The number of survivors varied

between plots and for different years, but with a trend favoring the

clearcuts. The best winter survivaL of deermice was 1969-70, an

"open" winter with very little snow being recorded. Recaptures

during 1970 ranged from 6. 9 percent for Loon Creek Control to 7. 2

percent for Loon Creek Sale, and 11.. 4 percent for Starr Creek

(Table 8).

Densities of deermice differed between the study units with the

increase being markedly in favor of. the older clearcut (Table 9).

Seventy-three percent more deermice were caught on Starr Creek

unit than on the control, and 39 percent more than on Loon Creek

Sale for 1968. Deermouse populations increased sharply on all plots

during 1969, the increase possibly related to the good Douglas-fir

cone crop for the fall of 1968. Density differences in 1969 decreased

to 23 percent between Starr Creek and control, and two percent be-

tween Starr Creek and Loon Creek Sale. During 1970 the differences

increased, Starr Creek having 49 percent and 38 percent more



Table 8. Peromyscus: comparison of yearly total individual

catch with the number of successful survivors.

No. Percent

LOON CREEK CONTROL

1964 18 0 0.0

1965 20 2 10.0

1966 44 6 13.5

1967 35 2 5.7

1968 8 0 0.0

1969 87 6 6.9

1970 33

LOON CREEK SALE

1964 18 1 5.5

1965 20 0 0.0

1966 33 0 0.0

1967 0 0 0.0

1968 36 1 2.8

1969 222 16 7.2

1970 94 0 0.0

STARR CREEK SALE

1967 125 11 8.8

1968 59 3 5.1

1969 227 26 11.4

1970 130 0 0.0
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Number

Year caught Surviving overwinter



'M, male; F, female; A, adult; J, juvenile.

2Results listed under Loon Creek Control apply to that area combined
with Loon Creek Sale.

3Adults and juveniles combined.

Sex
age'

Loon Creek Control Loon Creek Sale Starr Creek Sale
Nuii-

ber
Home
area

Den-
sity

Num-
ber

Home
area

Den-
sity

Num-
ber

Home
area

Den-
sity

Acres Per

1964

Acres Per Acres Per
acre acre acre

MA 4 8.91 2 Not trapped
MJ 4 4.40
FA 1 2.00
FJ 3 2.98
All 3.6

1965
MA 2 12.39 2 Not trapped
MJ 1 2.32
FA 3 6.88
All 2.0

1966
MA 7 4.33 2 Not trapped
£vIJ 4 4.40
FA 4 4.70
All -- 3.3

1967
MA 1 2.66 Not trapped 9 6.77
MJ 1 4.55 3 3.19
FA 2 5.23 7 3.73
FJ 2 6.17 3 2.47
All 7.0 12.5

1968
MA

] 10.31 3 3.07 5 5.31
M.J 1 7.20 2 1.86 1 2.66 --
FA 0 -- 3 5.02 5 3.71
FJ 0 0 2 2.63 --
All 1.6 3.6 -- 5.9

1969
MA 10 1.54 -- 30 2.99 17 3.03
MJ 7 1.42 4 2.26 --
FA 8 1.21 22 1.97 -- 20 1.90
FJ 3 1.45 6 1.50
All 17.4 -- 22.2 -- 22.7

1970
All 6.6 9.4 13.0

Table 9. Peromyscus: home range summary. 119
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animals per unit area than the control and Loon Creek Sale.

The differences of winter survival between plots may have con-

tributed to the differences of density during 1970. Winter survival of

animals captured as adults was four times greater than that for juve-

niles. That the adults generally had the advantage of an established

territory was indicated by the greater number of recaptures out of

the total possible. One-third of the adults on the clear-cuts were

recaptured more than one-half the possible times (i.e., 11 out of

21), whereas few juveniles were recaptured more than four to five

times.

Population variations from year to year affected by movement

somewhat. The home range area of male Perom scus on the control

extended from a low of 1.54 acres during 1969 when the population

density was greatest, to 12. 39 acres in 1965 when the density was

much lower (Table 9). The size of the female home range for the

control unit differed from 1.21 acres during 1969 to 6.88 acres during

1965. The variations were not as extreme for the clearcut units.

The average home range area of the deermouse, for the period

1968 through 1970 only, was 0.75 acre greater onthecontrolthanit

was on the Loon Creek Sale unit and 0. 50 acre greater than on the

Starr Creek unit. The average home range area for the adult male

mouse was 4.11 acres on the control, 3.40 acres on Loon Creek Sale,
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and 4. 45 acres on Starr Creek Sale (Table 7). The average home

range area for the adult female Peromyscus also varied between plots,

being 2.82, 2. 11, and 2.34 acres for the Control, Loon Creek Sale,

and Starr Creek Sale respectively. The adult female Peromyscus

had home range averages of more than an acre less than that of the

adult males.

Size of home range could be significantly affected by factors of

habitat and population composition. The increased Douglas-fir seed

supply during the winter of 1968-1969 appears to have had a direct

effect upon the population densities of the following summer. During

1969 the number of Peromyscas per acre increased sharply, especi-

ally on the cutovers (Table 10). The herbaceous plant species,

notably the various willow-herbs and berry-producing plants, also

contributed to the food supply of the deermouse.

Density, however, did not show a clear-cut relation to home

range size. Deermice on Loon Creek Sale had the highest density

per acre and the smallest home range area. Those on the Loon Creek

control, with the lowest density per acre, had a home range area

about midway between the other units.

Microtus. Two genera of microtines are considered here,

although the prevalence and importance of one is much greater than

that of the other.

Richardson's vole or water rat (Microtus richardsoni DeKay)
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Table 10. Average number of individuals caught per acre per trapping
period and average number of untagged individuals caught per acre for

the entire year; 1967-1970.

Species
Loon Creek Control Loon Creek Sale Starr Creek Sale
Period Year Period

J
Year Period Year

1967

Sorex 2.0 9.6 1.0 0.5
Eutamias 5.0 13.6 4.7 12.3
Peromyscus 2.6 7.0 4.7 12.5
Microtus 0.2 0.4 0.9 2.4

1968

Sorex 1.5 10.8 1.2 7.2 0.5 3.3
Eutamias 4.3 15.6 1.0 3.0 2.7 9.9
Peromyscus 0.3 1.6 1.1 3.6 1.6 5.9
Microtus 0.2 1.0 0.5 2.3 1.4 6.1

1969

Sorex 2.0 13.8 1.6 10.4 1.0 7.3
Eutamias 2.8 11.4 2.5 9.9 3.8 14.6
Peromyscus 6.4 17.4 8.0 22.2 7.8 22.7
Microtus 0.7 2.8 2.3 10.0 2.2 9.9

1970

Sorex 2.8 19.4 1.4 10.0 0.7 5.1
Eutamias 1.6 3.8 1.4 3.4 1.6 3.7
Peromyscus 2.5 6.6 2.8 9.4 4.0 13.0
Microtus 0.7 3.0 2.2 9.6 4.4 18.9
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comprised less than one percent of the total animals caught on the

three study units amounting to 35 individuals.

Reproduction may be restricted for the water rat to early sum-

mer and the fall. A pregnant female with six embryos and a total

weight of 134. 9 grams was captared in early July. Average weight

per embryo was 5. 05 grams. A lactating female was caught in late

July. Juvenile animals were recorded during September and early

October weighing 48 to 57 grams. Assuming approximately 30 days

for a juvenile to develop half the weight of an adult, the last caught

juveniles would' have been conceived in early September.

Richardson's vole has been reported to be, strictly an alpine

animal (Ingles, 1965), chiefly inhabiting subalpine and alpine areas

(Maser and Storm, 1970), and as sezni-aquatic and dependent upon

water for protection (Bailey, 1936).

No water voles were ca.aght in the uncut forest areas regardless

of availability of water. On the cutovers, none were caught far from

water or a moist environment, Th& greatest number of captures

of the vole for any one trapsite wa.s 15 which occurred at the junction

of the two water courses on Starr Creek unit. The number of recap-

tures per individual animal was few, the majority being caught one

or two times. However, one,was caught five and two were caught

four times. All travel, as indicated by trap recaptures, was along

the water courses.
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The Oregon creeping-mouse or vole (Microtus oregoni) was the

fourth most prevalent species of the small mammals caught. More

than 15 percent of the total catch, 692 individuals was recorded during

the extent of the trapping.

The creeping vole occurs throughout Oregon west of the higher

elevations of the Cascade Range. It is found in most all forestland

habitats except excessively wet or marshy areas.

Comparatively little is known concerning the food habits of the

creeping-mouse except that they are reported to feed upon green

grass and other vegetation (Bailey, 1936). When live-trapped on the

study plots, a confined M. oregoni would readily eat Douglas-fir seed.

However, there was only a sLight preference for the tree seed over

the rolled oats. It did not appear to utilize the birdseed component

of the bait.

The creeping-mouse was more susceptible to trap confinement

than were the chipmunk or deermouse. Approximately three percent

died in the traps. Excessive moisture was generally considered the

cause of death, but often part of the mortality was due to starvation

caused by the confined animal sitting on and spoiling the bait by excre-

tion. Occasionally a vole was found dead in a dry trap and with the

bait in good condition. The cause of death could not be determined

in such a case. No difference in mortality was noticeable for the

vole when the results of the three plots were compared. Many were
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found sluggish or torpid from trap confinement during wet or cold

conditions, but these generalLy recovered and were recaptured on

subsequent dates.

The breeding season of Microtu.s oregoni may be more or less

continuous throughout the year. Records of the study plots reveal the

initiation of reproduction during late April or early May. Indications

of lactation as well as pregnant females were noted at that period.

Young were born in the live-traps at monthly intervals starting in

late May and continuing through August. Nearly all adult females

gave outward signs of reproduction throughout this period. Juvenile

Microtus appeared in the traps in greatest numbers during June and

July, but an occasional lactating female was found as late as

September.

The ratio of juveniles to adults caught each year varied. During

1968, when the Microtus population densities were relatively low,

the juveniles comprised 11 percent of the population on Starr Creek

and 26 percent on Loon Creek Sale. During 1970, when the vole

densities were high, it was 14 percent on Starr Creek and 21 percent

on Loon Creek Sale.

Litter size ranged from two to six and averaged 4. 0 young per

litter. Newborn young of M. oregoni ranged from 1. 06 to 1. 90

grams and averaged 1.56 grams. The eyes of the young opened at

about 12 days and it fed upon green vegetation shortly thereafter.
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Age of weaning was uncertain, but occurred about 15 days after birth.

At 30 days of age, the weight of the young approximated that of the

adult, 16 to 20 grams.

Winter survival of tagged M. oregoni was low and recaptures

ranged from four to ten percent the following year.

M. oregoni is classed as an animal that is principally a dweller

of moist, coniferous forests.. Du.ring the course of this study the

creeping-vole numbers in the timbered areas fluctuated from one

caught during 1964, to a high of 27 different individuals during 1965.

This was followed by a decline to two individuals and then a progres-

sively yearly increase to 15 during 1970. In contrast, the reaction

of the voles to the cutover situation was to increase abruptly in den-

sity per acre during 1968 on both clearcut areas. The population

density then leveled off on Loon Creek Sale during 1969 and 1970

but it continued to increase sharply on Starr Creek during 1970 in

relation to what it had been in 1969 (Table 10).

The creeping-vole was dispersed over the cutover units without

being confined to a particular habitat as was the condition with the

water-vole. During the last three trapping seasons of 1968-1970,

more than three times as many individuals were caught on the clear-

cuts as in the timbered control.

Home range computations are sparse for the creeping vole. It

was captured too infrequently for the data to be considered actual until
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the years 1968-1970. Average home range area for adult males was

5. 25 acres on the control, 7.26 acres on Loon Creek Sale, and 3. 63

acres on Starr Creek Sale. For female adults the averages were 0. 69

acres on the control, 7. 97 acres on Loon Creek Sale, and 0. 75 acres

on Starr Creek Sale (Table 7).

Predators

Carnivores like the coyote and bear., are omni-

vorous to the extent that they will feed on fruits
and berries of some plants. As flesh-eaters the carnivores have a

certain effect upon small mammal populations. The main carnivores

present on or at least in the vicinity of the study areas were the

weasels, coyote, bobcat, bear, and skunk.

The mustelids, represented mainly by the ermine, were felt to

be the most effective mammalian predators on the mice and chip-

munks. Although the trap-revealed catch (30 individuals) would place

them as rare or uncommon, probabLy their density should have been

greater because of the large number of small rodents. Weasels would

tend to enter the traps because of cu.riosity regarding the odor left by

animals captured on prior occasions, or would actually enter a closed

trap to get at a confined animal. Once captured, most weasels died

of hunger and exposure. Some? as was common with some other

species such as chipmunks, learned to manipulate the door, open it
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and escape. None of the few actually ear-tagged were ever recap-

tured.

The weight of the adult male ermine averaged 60. 4 grams,

about 67 percent more than the adult female, which weighed approxi-

mately 36 grams. The male is also 12 percent larger, averaging

240 cm in length.

The young of the ermine were born in April and May. No more

than four embryos per female were ever found during the study period,

although up to 13 have been noted (Ingles, 1965).

The coyote was believed to have been rather common in the

drainage of the South Fork McKenzie River. The howls of hunting

animals were heard occasionally near the plots, and their fecal mat-

ter was often seen on the roads or trails.

Rabbits, rodents, and carrion total about 76 percent of the

coyote's diet (Sperry, 1941). Insects, vegetation, and miscellaneous

mammals make up a great part of the remaining 24 percent. Coyotes

undoubtedly played an important role in regulating the densities of the

hare in the timbered areas and the microtines on the clearcuts.

A bobcat was sighted near Starr Creek Sale and its fecal matter

was also observed. It feeds upon hares, woodrats, pocket gophers

and various species of mice.

The great horned owl (Bubo virginianus) was present in the

timbered areas. However, no pellets or other evidence of roosting
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birds were found.

The red-tailed hawk (Buteo jamaicensis) hunted the clearcuts

constantly. No effort was made to find the nests, but as two birds

were often circling together it was assumed a nest was within a mile

of Loon Creek Sale. It was believed the red-tailed hawk was hunting

the larger rodents such as ground squirrels and chipmunks, as well

as hares.



DISCUSSION

The effect of habitat alte-ration. upon small mammals is difficult

to assess because the requirements of animals such as shrews,

rodents, and. lagomorphs cannot be emphasized with specific detail.

Many genera are restricted because of their adaptation to a particular

mode of living. Arboreal rodents, for instance, such as tree- and

flying-squirrels rarely ventured far from the safety of timber and

seldom risked the perils of open areas. Many other genera were

able to take advantage of a variety of situations and became widely

I is tribute d.

Because live-trapping and release was the principal method of

gathering data, most of the information presented is based upon popu-

lation density and individual animal movement. Population densities

of different species should be a refLection of essential ecological dif-

ferences, Densities per acre per month of all animals caught diring

1967 to 1970 are compared in Table 11,

Season and Weather

Season and weather can. have a major effect upon animal density

and movement. Seasonal variations were evident with the total monthly

catches being the largest duringAugust through October.

Some species were more affected by seasonal temperatures

130
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Table Densities per acre per month of all animals caught
during 1967-1970.

Month Loon Creek Control Loon Creek Sale Starr Creek Sale

1967

June 9.4
July 7.0 5.6
Aug. 9.0 10.9
Sep. 15.0 15.2
Oct. 14.6 11.1

1968

Apr. 2.8 2.8
May 7.2 1.5 4.5
June 6.0 2.1 7.0
July 6.6 3.6 6.1
Aug. 10.4 5.7 7.3
Sep. 12.8 5.2 9.8
Oct. 11.8 4.9 8.1

1969

Apr. 4.2 4.8 6.7
May 10.8 8.9 7.3
June 10.6 10.8 14.3
July 16.2 18.9 17.4
Aug. 15.4 21.8 19.3
Sep. 18.0 19.4 19.9
Oct. 17.0 17.3 19.5

1970

Apr. 7.2 5.2 8.7
May 5.8 6.7 8.4
June 5.4 5.8 11.7
July 5.8 9.6 10.5
Aug. 7.6 7.0 11.6
Sep. 10.0 8.9 13.7
Oct. 15.8 14.0 12.0
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than were others. Chipmunks are not hibernators, and most re-

mained more or less torpid inthe nest when temperatures were low.

Few chipmunks were caught during early spring when average day-

time temperatures ranged around 40°F. During this period the aver-

age temperature six inches below the gound surface was also around

40°F. The chipmunks did not become sufficiently active to be caught

in appreciable numbers until temperatures rose above a monthly day-

time average of 50°F. during mid-April to mid-May. With the ap-

proach of summer the temperature effect became unimportant.

The jumping mouse is a true hibernator and was also affected

by minimum temperatures. Spring emergence from the hibernaculum

no doubt varies from one part of the country to another. On the study

units it was caught as early as April but the time of general activity

appeared to be June when the average air temperatures were above

5 0°F. It became fat during Late summer and the catch decreased as

hibernation began. It was, however, active on the study area clear-

cuts through September and occasionally early October when average

air temperatures returned to the 500 F. range.

Photoperiod was also influential on seasonal hibernation (Neu-

man and Cade, 1964), possibLy more so than temperature, as it

exerts an influence on the hypothalmo-hypophyseal system of body

controls. Minimum temperatures may control ernergenc, with the

animal being affected by photoperiodic regulation for retreat to
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hibernation.

Trapping was not conducted when temperatures were very low

or if snow was present. Even so, vernal trapping temperatures were

often slightly below freezing. SmaLL mammals may succumb to the

combined effects of low tempe-ratu.re and insufficient food (Howard,

1951). Study-unit animals survived confinement when supplied with

enough food and kept dry, even without bedding. By comparing air

and soil subsurface temperatures that were recorded on the plots

(Table 2), it was presumed that with proper nesting conditions, small

mammals were better protected from exposure under natural condi-

tions than when confined in a trap. Sufficient food, therefore, was

more important to the natural populations, especially under cold or

subnivean conditions, than were the temperature extremes.

There were some differences in summer temperatures between

plots, but not enough to be effective. Summer temperatures below

the soil surface showed very LittLe fluctuation, and were again more

stable than were air surface temperatures. Subsurface burrows

apparently supplied the necessary protection against extreme temper-

atures and also the necessary humidity for small animal survival.

Dynamics

Stability of natural populations depends upon the effects of

reproduction, longevity, natural mortality, and movement into or
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Replacement, as indicated by the percentage of new animals,

was always large, ranging from 18 to 87 percent (Table 12). During

the beginning of the trapping season all untagged animals were adults.

As the season progressed, juveniles born on the area became com-

mon and by midsummer they comprised a large percentage of the

species catch, Although the number of newly caught animals varied

by species, plot, and trappingmonth, the total was not significantly

different between plots for any given. year

As was to be expected, few of the juveniles were recaught very

many times. Loss could be attributed to emigration or mortality,

but it was impossible to determine which. An adult, on the other hand,

is an individual that theoretically has survived and found a home site

in which, it tends to remain indefinite-ly. However, the turnover of

individuals was just as great among the adults as with the juveniles,

reflecting constant movement of alarge segment of all animals

present. The instability of a large number of individuals was believed

to have been based on a food supply below the actual necessary level

and an insufficiency of nesting sites.

Habitat

Vegetative succession after logging depended upon the manner

and degree of disturbance. Regardless of method, there was a large

134
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Table 12. New individual animals caught per trapping period,
percent, based on all animals caught; 1968-1970.

[Month Loon Creek Control
J Loon Creek Sale Starr Creek Sale

1968

Apr. 791 502 0 l4 75 _1 _2 3 L _5 50' 102 33 42k
32

May 58 16 64 6 0 47 7 40 40 7 33 7 49 27 18

June 47 26 40 7 0 57 24 38 38 0 44 0 40 24 23
July 55 15 30 12 0 64 20 20 41 11 43 2 56 20 20

Aug. 71 27 38 2 0 84 57 14 20 10 74 7 33 31 10

Sep. 60 16 49 3 6 63 25 24 25 20 59 17 20 18 20
Oct. 42 6 56 2 2 61 25 18 25 25 54 4 38 22 25

1969

Apr. 76 94814.5 732725 835 641937 339
May 63 13 29 28 4 66 25 13 40 21 63 8 29 37 26
June 62 41 13 26 4 65 20 10 45 23 55 4 34 51 13

July 81 24 5 60 4 69 13 16 63 8 68 12 22 59 5

Aug. 27 6 19 62 5 44 7 19 57 17 47 5 21 61 13
Sep. 28 9 23 55 7 27 5 24 58 13 32 3 30 51 14
Oct. 18 6 30 52 6 18 4 12 63 14 29 5 18 60 16

1970

Apr. 70 58 3 30 3 58 25 2 42 25 73 15 0 40 44
May 45 11 38 34 4 57 15 33 28 21 48 7 13 41 36

June 63 26 22 33 0 53 9 15 43 19 50 0 9 41 47
July 62 37 14 38 3 61 19 18 20 33 52 2 20 38 34
Aug. 87 47 13 18 13 63 25 13 30 29 55 12 21 33 34
Sep. 50 24 18 34 18 58 12 16 37 31 50 5 20 36 36

Oct. 67 31 16 28 16 69 18 11 41 27 43 9 8 30 49
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increase of plant species immediately following timber removal.

Such shrub species had been successfully competitive for light in the

forest and were able to remain competitive after logging. Some

herbs were rapid invaders but disappeared within a few years. Others

came and went in a more giadual and orderly manner.

Vegetation changes became very marked between the units.

Populations of annuals and bienniels shifted rapidly after logging and

slash burning. Characteristic changes in species distribution could

be noted when vegetation was compared among the three tracts. A

total of 130 plant species were recorded on the units. The uncut

timber area, which originally included Loon Creek Control and Loon

Creek Sale, had 32 different plant species. Of these, 18 were found

frequently enough to be considered as important to the small mammal

diet. Those known to be utilized as food included vine maple, Oregon

grape, hazel, salal, swordlern, Douglas-fir, blackberry, and ever-

green violet. All just noted were also found on the cutovers in vary-

ing degrees of abundance. The degree of utilization by small mam-

mals of some herbs found in the timber is unknown. These included

little princets pine (Chimaphila menziesii [R. Bon] Spreng), gold-

thread (Coptis laciniata Gray), bedstraw, twayblade (Listera caurina

Piper), coolwort (Tiarella unifoliate Hook), and trillium (Trillium

ovatum Pursh). Rhododendron apparently had little food value and

was utilized for food only by the mountain beaver.
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The frequency of seed-reproduced species increased greatly on

the clearcut units. The timber of Loon Creek Sale had been felled

during 1.967, and log removal finished the following year. As a result

of the examination of the vegetation 90 days after logging operations

ended, 36 different plant species were recorded of which Z0 had not

occurred in the forest. Fireweed (Erichtites sp. ) was the most com-

mon invader. The next most common windborne species were willow-

herbs Epilobium angustifolium and E. paniculatu.m. They produced a

very bountiful seed crop at the end of the first growing season and

were felt to be significant in the diets of the small mammals and birds.

The vegetation on Starr Creek Sale consisted of 79 different

species during 1968. Of these, 44 were absent from the forest and

also from Loon Creek Sale. New Zealand fireweed and groundsel

had been replaced by thistles (Cirsium sp. ) and willow-herbs. Herbs

included the more common agoseris (Agoseris aurantiaca [Hook. ]

Greene), aralia (Aralia californica Wats), Scouler's beliflower (Cam-

panula scouleri Hook), horseweed, cudweeds (Gnaphalium sp.),

prickly lettuce, hawkweed, lotus (Lotus crassifolius [Benthj Greene),

1upine and wood rush (Luzula sp.). Grasses (Graminae sp..) were

well distributed and common. Shrubs that had been absent under the

closed forest canopy appeared and includei manzanita and Ceanothus.

Trees not recorded previously included chinquapin and dogwood.

In the plant surveyfor 1970, 58 different species ccere recorded on Loon
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Creek Sale, an increase of 22 more than was recorded for 1968.

Ceanothus, horseweed, grou.ndsel, and sow-thistle (Sonchus sp.)

were common newcomers and bedstraws, hawkweed, and prickly

lettuce increased in frequency.

Starr Creek Sale, during 1970 supported 72 different plant

species. The number was down slightly from the count during 1968,

indicating that competition was taking its toll as plant succession

progressed. The slash-burned unit was still the most productive

although many of the species were of low freqency. Some plants,

such as Scoulers bellflower, thistle, horseweed, and grasses which

had been very common, decreased in frequency. Others, which had

been of low frequency originally, had increased and then decreased

within the following year. These included pearly everlasting, hawks-

beard (Crepis setosa Hal. f.), and dandelion (Taraxacurn officinale

Weber). Conversely, some species which had been of low fre-

quency, had continued to increase and become very common. These

were varied- leaved collomia (Collomia hete rophylla Hook), dogwood,

horsetail (Equ.isetum arvense L.), cudweeds, hairy cat's-ears, tar-

weed, and groundsel.

Some species were approximately as common on one unit as on

another, although logging practice had some effect on their growth.

Shrubs such as vine-maple, rhododendron, Oregon-grape, and salal

were uprooted and broken by skidding logs, but the effect was not as
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deleterious as slash burning. Fire killed the lightly protected under-

ground parts of the trees and shrubs on Starr Creek Sale. The plants

then tended to be more compact and less spreading as they developed

from exposed root collars and exposed parts.

Small Animal Habitat Preferences

Shrews, reported as rare in the old-growth forest (Gashwiler,

1970), were very common on the study plots wherever there existed

sufficient cover of shrubby vegetation and a satisfactory mat of humus.

The number of shrews caught on the Starr Creek unit was about

one-third the catch on the timbered control unit and the lowest of the

three units. The shrew population on the Loon Creek Sale was two-

thirds that of the control but twice that of Starr Creek for the same

period.

The difference in shrew numbers was due primarily to differ-

ences in ground cover. The soil surface of the control unit was com-

pletely covered by vegetation or by matted decomposing plant material

of some form. The matted litter and herbaceous plants of the forest

were liberally inhabited by small arthropods such as mites, milli-

pedes, pseudoscorpions, and insects such as flies, beetles, and

orthopterans. The Loon Creek Sale unit, while covered with logging

debris and revegetating plants, still had considerable bare soil. Vege

tative litter or mulch had not formed to any extent the first year after
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logging and ground cover density had decreased by more than 60

percent and supported much Less in the way of small soil organisms.

The vegetation development on the cutovers was by wind-borne seed

of herbaceous species and woody shrubs These ground cover differ-

ences apparently directly affected the food available for the insecti-

vores and resulted in different population densities. Thus, shrews

and shrew-moles could be expected to be common in coniferous for-

ests but of lesser abundance after tree removal and reversion of the

land to woody shrubs.

Townsends chipmunk, although varying in density from year to

year, was nearly evenly distributed and occurred at about the same

frequency in the old-growth forest, the second-growth forest, and

in the advanced cutovers. It is more arboreal in habits than the

mice and preferred timber and shrubby brush to semi-bare areas

Nearly twice the number of chipmunks per unit area were recorded

for the timbered control unit than for the unburned clearcut during

the period 1968-1970. The density difference of the chipmunk, how-

ever, between the control unit and the slash-burned clearcut was

small. Apparently the vegetation on the slash-burned unit had proW

gressed to the stage, where after six years, many of the woody

shrubs supplied sufficient shade, protection, and food. It was less

common on the recent, unburned cutover unit for several years after

logging (Table 10). Distribution, as shown by trap-catches, was
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around the perimeter of the u.nbu.rned unit and close to the uncut tim-

ber. The chipmunk, diurnal in. its activities, may have avoided the

bare and semi-bare ground because of the high soil-surface tempera-

tures which occurred on the cutovers. It occurred more frequently

inside the unit after the brush species increased in height and density.

Peromyscus is very adaptable, and as a genus was found inhabi-

ting primarily every type of situation. The deermouse is not populous

in densely forested situations although increases related to periodicity

of conifer seed production could occur (Gashwiler, 1965). It is most

numerous in. semi-open or disturbed situations such as early succes-

sional stages (Olwen, 1944; Hoqven, 1958). The deermouse increased

in numbers and distribution imraediately after the vegetational stability

became unbalanced on the study units.

The factors responsible for the increase of Peromyscus numbers

was the increase and development of different plant seeds and insects.

The increase of available herba.ceous seed, especially that of the

Epilobiums, was prodigious. The pappas-borne cypselas matured

and dispersed in early summer. The large quantity of seed produced

was disseminated and formed a dense, snow-like layer. While the

individual seed is small for many plants, the average seed density

is often irge.. Giióundsel, for instance, has been reported as having

an average seed density of 770, 000 per acre (West and Chilcote, 1968).

With an average akene weight of 0. 19 mg. this would result in a seed



142

production of 144.9 g. per acre (0. 32 lbs.). This represents the

potential seed production of only one plant species. Douglas-fir seed

production, although variable from year to year, was over 1.7 ibs.

of seed per acre on the control unit during the fall and winter of 1968.

This amount of seed could supply much of the food value for one deer-

mouse per acre for most of the year. This undoubtedly influenced the

large increase of Peromyscus during 1969.

The deermouse also utilizes large amounts of insect material

in its diet. Representatives of over 60 families of insects were re-

corded on the cutover units, of which the grasshoppers, true bugs, and

beetles were the most numerous and available. The invertebrates of the

forest soil consisted largely of minute arthropods that ap-

peared too small to be accepted as part of the diet of Peromyscus.

The habitat preferences of the microtine mice were clearly

defined. Clethrionomys inhabited the coniferous forest with an under-

story vegetation of salal, Oregon-grape, and swordfern. Disturbance

resulted in the redback mouse vacating the clearcuts except for a

small area directly north of the uncut timber. There, a narrow band

of the clearcut was shaded for a longer period of the day, the dew did

not evaporate as rapidly, resulting in higher humidity, and the second

ary vegetative hover approximated that of the forest.

Microtus richardsoni was not Iound in the forest. It did not

appear on the clearcuts until at least the second year after logging.
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Its preference was for cool, .rnoLst situations along the creek bottoms

where grasses and sedges grew in full sunlight.

Microtus oregoni was uncommon in closed stands of timber but

became more numerous in disturbed situations. It was found in great-

est numbers on the warm, dry clearcuts. However, like M. pennsyl-

vanicus (Ord), which shows a positive response to vegetative increase

(LaBue and Darnell, 1959) and a negative response to vegetative de-

crease (Eadie, 1953), the creeping-mouse required some general

ground cover or mulch. Its increase was gradual on the slash-burned

unit but abrupt on the unburned unit. The differences in densities and

distribution was related tothe changesof vegetative cover of the cut-

overs. The clearcu.ts became carpeted with the rosettes of germi-

nated air-disseminated herbs in the fall. The rosettes elongated at

the start of the growing season, first the groundsels and New Zealand

fireweeds, followed successively by the willow-herbs and other plants

(Figure 23). As the creeping-mouse feeds chiefly on forbs, grasses,

and seeds its presence was enhanced by the increase of herbaceous

vegetation.

Population regulations of the creeping mouse may also have been

related to soil mineral nutrie-at concentrations released where fast

breakdown of vegetation occurs due to burning or rapid oxidation

without fire. The increase of solubLe salts such as calcium, phos-

phate, and potash has a positive effect upon plant growth and lushness,



Figure 23. Loon Creek Sale August 1970. Vegetational develop-
ment at this point consists primarily of willow-herbs
(Epilobrium sp.) with vine-maple clumps in the back-
ground.
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but the effect upon small animals is not too well understood, While

microtine populations fluctuate from various causes, the increase

of a soil nutrient may have a direct effect upon their changes. Sodium,

for example, has been observed to be important for the reproductive

rates and population growth of M. pennsylvanicus (Auman, 1965).

Density increase of M. oregoni. could have been the result of a slight

increase of availability of highly soluble salts on the cutovers.

The remaining small-mammal species comprised approximately

10 percent of all animals recorded. Some, although caught infre-

quently, should be given more consideration as they can be expected

to increase in numbers. These species irclude the snowshoe hare,

mountain beaver, porcupine, and the pocket gopher.

During this study all hares, except one, were caught in the

timbered uncut unit. Density ranged from O4 to 1. 6 snowshoe

hares per acre. Distribution was general, but catches were generally

confined to traps set under the vine-maple.

Hares were believed responsible for browsed blackberry vines

found on the slash-burned unit, but none were caught nor were pellets

found during the three years that live-traps were set for them. A

leveret, about 10 days old, was caught on the unburned unit, but no

other evidence of hares was detected on the clearcuts.

Peak populations of the snowshoe hare are limited to the early

successional stages of reforestation in the Oregon Cascades.
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Densities of four or more hares per acre have been recorded (per-

sonal unpublished file data). Although s c a r c e o n t he c 1 e a r -

cuts, its presence throughout the timbered areas forecasts an ex-

pected increase of density on the clearcuts as available browse and

cover of shrubs and forbs develop.

Mountain beaver occupied a small isolated burrow system in the

second-growth forest east of and adjacent to the unburned clearcut

unit. The few mountain beaver of the little colony disappeared before

logging was completed in 1968. A small burrow system was started

along the stream well into the unburned unit in 1969 but it was never

developed. Possibly the cover had not progressed to the density

required. Older, brushy clearcut units near the study area were

populated by mountain beaver, although not to the extent that they

could be considered numerous. The mountain beaver prefers forest

areas in the early stages of succession and the development of woody

and shrub species are especially attractive to it. The increase of

such cover plus the addition of swordfern and herbs will influence

the future distribution and. abundance of the mountain beaver on the

clearcuts.

Only one porcupine was recorded, and it was caught in the

second-growth forest.. The presence of the animal was assumed for

several months prior to its capture because of the presence of pellets.

It confined itself to a small area,, about three acres. It was hidden in
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the thick secondary vegetation and never seen until live-trapped.

The porcupine, previously absent or relatively scarce in the

western foothills of the Cascades, has increased. It is now firmly

established in the drainages of the McKenzie River into the Willam-

ette Valley. Units of advanced Doug'as-fir reproduction often con-

tain trees seriously girdled by the porcupine. Damage has increased

to the extent that bait-stations are set out as a control measure.

Porcupine density and distribution is apparently increasing with

the number of clearcut units. Prior to logging the animal may have

been excluded from the old-growth forests because of the large

diameter of the trees, and may have been confined to the more open

subalpine meadows. Clearcuts offer a better and more varied diet

than the old-growth forest and the porcupine can be expected to in-

crease in numbers and significance.

The pocket -gopher was noted only because of a few mounds on

the unburned unit during the Last few months of the study. It is known

to be affected by clearcutting in the subalpine areas of the western

Cascades. The regeneration..of subalpine clearcuts has often been

seriously affected by the increase of pocket gophers. The effect of

the pocket gopher on forest regeneration at lower elevations, such

as those of the study units, is unknown. It has not been a problem,

and its presence has heretofore been ignored.

The implications to forest management of the South Fork of the
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McKenzie River drainage are related to forest regeneration and wild-

life. The connotation of the term wildlife as used in this studyis all

forest mammals.

The forester will be confronted with the problem of protecting

reforestation efforts against wildlife depredations. Planned efforts

will be required to protect seed and seedlings against the expected

increase of seed-eating mice and chipmunks, and the seedling-

browsing voles, hares, mountain beavers, deer and gophers during

reforestation of clearcut units.

More precise information is needed relative to such factors as

seed production of the successive plant species, degree of utilization

of the seed and the plant by the small mammals, and nutritional value

of such forage. Additional information is required of the insects--

their increase and utilization bycertainsmall mammals on clearcut

units.

An assessment of the effect of management practices on animal

populations is a necessary requirement. These include the compari-

son of effects relative to a selectively harvested unit and one that was

uncut. Brush control, by the use of herbicides, has been in practical

use for many years. The effects of the herbicides used and the re-

moval of selective brush species on the small mammals need to be

carefully examined.



CONCLUSION

Study objectives, as stated, were to follow vegetational and small

mammal changes on two differently treated clearcuts and to relate

these changes to the environmental disturbance caused by the timber

removal. These study objectives have been accomplished.

Clearcutting of relatively small forest units of from 40 to 60

acres caused a definite change in plant and animal populations.

Plant succession followed a trend similar to that generally pre-

dicted for the area, based on the literature study. Most cover was

destroyed during the logging operation on the clearcut or the slash

burning which followed cearcut logging. First year cover was sparse,

consisting mostly of residual shrubby species resprouts plus a small

number of invading herbs. For the next few years there was a marked

increase in both numbers and kinds of plants. Much of this resulted

from windborne seed of herbaceous annuals. Alter the first year there

was a decrease in the number of different species, but the amount of

cover continued to increase. This was due to perennial herbs replac-

ing the annuals and also due to an increase in the dominance of the re-

sprouted woody shrubs.

This successional picture is usual where there is a sudden avail-

ability of soil, light and nutrients. The annuals move in rapidly only

to be crowded out later by the more competitive perennial herbs,

149
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woody shrubs, and trees.

The animal succession was not nearly so obvious nor predictable.

The Iiterature indicated and led one to believe that there would be a

sizeable increase in the number of animals, especially the small

mammals. This did not turn out to be the case. The numbers of all

small mammals per unit area decreased immediately after the initial

disturbance but the effect was limited. The small mammal density

increased and became comparable to that present prior to logging.

However, the composition changed quite markedly. In general terms,

the most noticeable variations were as follows:

Shrew numbers were reduced by one-half afterclearcutting and

by two-thirds after clearcutting and slash burning.

Redback mouse numbers decreased drastically on the cutovers.

Chipmunk numbers, lowered at first, returned to equal the num-

bers found in the unlogged areas.

Deermouse numbers increased rapidly on the logged areas.

Creeping mouse numbers increased rapidly on the logged areas.

Snowshoe hares almost disappeared from the cutovers during the

period of the study.

Comprehensively, the kind of disturbance and the type and amount

of plant cover seemed to directly affect the mammal populations. The

insectivores suffered on the logged units, not so much because of a

reduction of insects as the possible reduction of ground cover.
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Chipmunks were influenced in direct ratio to available Douglas-fir

seed supply and vegetative cover. Peromyscus increased in numbers

with clearcutting but were also affected by the available Douglas-fir

seed supply. The lack of seed resulted in a decrease of Peromyscus

regardless of treatment. The creeping mouse density increase was

directly related to the increase of herbs and forbs. The lack of the

snowshoe hare on the cutovers was apparently a problem of cover, or

protection from predators, rather than one of food supply. It is ex-

pected that these animals will increase rapidly as the brush cover

again becomes dense. Other species, such as the mountain beaver,

porcupine, and pocket gopher can also be expected to increase and be-

come more prominent on cutover areas as the vegetative cover in-

creases.

It has been definitely shown that a combination of uncut forest

and staggered clearcuttings in various stages of development contains

more wildlife, bothin species and numbers, than does any single

stage of forest development.
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Table 13. Plants on Study Areas by Family.

Latin name Common family name

Aceraceae maple
Acer circinatum Pursh.
Acer macrophyllum Pursh.

Araceae arum
Lysichitum americanum Hult. E1 St. John

Araliaceae ginsing
Aralia californica Wats.

Aristolochiaceae birthwort
Asarum caudatum Lindi.

Berberidaceae barberry
Achlys triphylla (Smith) DC.
Berberis yervosa Pursh.
Vancouveria hexandra (Hook) Morr Dcne.

Caprifoliaceae honeysuckle
Linnaea borealis L.
Lonicera ciliosa (Pursh.) Poir.
Sambucus glauca Nutt
Symphoricarpos albus (L.) Blake

Campanulaceae campanula
Campanula scouleri Hook

Caryophyllaceae pinks
Cerastium glomeratum Thuill.
Stellaria borealis Bigel

Chenopodiaceae goosefoot
Chenopodiaceae sp.

Compositae composite
Adenocaulon bicolor Hook
Agoseris aurantiaca (Hook) Greene
Agoseris glauca (Pursh.)
Agoseris heterophylla (Nutt.) Greene
Anaphalis margaritaceae (L.) B H

Centaurea cyanus L.
Chrysanthemum leucanthemum L.
Cirsium arvense (L.) Scop.
Cirsium vulgare (Savi.) Airy-Shaw

Common name

vine maple
big-leaf maple

yellow skunk cabbage

Western aralia

wild ginger

vanilla-leaf
Oregon-grape
white inside flower

twinf lower

honeysuckle
blue elderberry
snowberry

scouler bellflower

sticky mouse-ear
northern starwort
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goosefoot or saltbush

trail plant
slender agoseris
pale agoseris
annual agoseris
pearly everlasting
bachelor's button
ox-eyed daisy
Canada thistle
common thistle

Betulaceae birch
Alnus oregona Nutt red alder
Corylus cornuta Marsh hazel



Table 13. (Continued)

Latin name Common family name

Compositae (continued)
Conyza canadensis (L.) Cron.
Crepis capillaris (L.) Walir.
Crepis cetosa Hal. F.
Erichtites arguta DC.
Gnaphalium japonicum Thumb.
Gnaphalium microcephalum Nutt.
Gnaphalium purpureum L.
Hieracium albiflorum Hook.
Hypochaeris radicata L.
Lactuca scariola L.
Madia sativa Molina
Petasites speciosa (Nutt.) Piper
Senecio sylvaticus L..
Senecio vulgaris L.
Sonchus asper L.
Sonchus oleracheus L.
Taraxacum officinale Weber

Cornaceae dogwood
Cornus nuttallii Aud.

Cype raceae sedge
Carex spp.

Equisetaceae horsetail
Equisetum arvense L.

Ericaceae heath
Arctostaphylos columbiana Piper
Chimaphila menziesii (R. Br.) Spreng.
Gaultheria shallon Pursh.
Monotropa uniflora L.
Rhododendron macrophyllum G. Don.
Vaccinium ovatum Pursh.
Vaccinium parvifolium

Fagaceae beech
Castanopsis chrysophylla (Dougl.) A. DC.

Garryaceae silk tassel
Garrya fremontii Torr.

Gramineae grass

Agrostis spp.
Deschampsia elongata (Hook.) Munro ex. Benth.
Festuca occidentalis Hook
Lolium perenne L.

Common name

horseweed
smooth hawksbeard
bristly hawksbeard
New Zealand fireweed
Japanese cudweed
slender cudweed
purplish cudweed
hawkweed
hairy cat's ear
prickly lettuce
Chilean tarweed
western coltsfoot
wood groundsel
common groundsel
prickly sow-thistle
annual sow-thistle
dandelion

Pacific dogwood

sedges

horsetail

hairy manzanita
little prince's pine
salal
Indian pipe
rhododendron
shot huckleberry
red huckleberry

chinquapin

bear brush

bent grass
slender hairgrass
western fescue
English rye-grass
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Table 13. (Continued)

Latin name Common family name

Hydrangeaceae hydrangea
Whipplea modesta Torr.

Hydrophyl laceae waterleaf
Nemophila parviflora Dougi.
Phacelia spp.

Iridaceae iris
j_s tenax Dougi.

Juncaceae rush
Luzula spp.

Labiatae mint
Stachys ciliata Dougi.
Stachys rigida Nutt.

Leguminoseae pea
Amelanchier florida Lindi.
Amelanchier pallida Greene
Lotus crassifolius (Benth.) Greene
Lupinus latifolius Agardh.
Lupinus polyphyllus Lindl.
Vicia americana Muhl.

Liliaceae lily
Liliuni washingtonianum Kell.
Trillium ovatum Pursh.
Smilacina sessilifolia

(J.G. Bak.) Nutt

Onagraceae evening primrose
Circaea alpina L.
Circaea pacifica Asch. E Mag.
Epilobium adenacaulon Haussk.
Epilobium angustifoliuin L.
Epilobium paniculatum Nutt.
Epilobium watsonii Barbey

Orchidaceae orchid
Goodyera oblongifolia Raf.
Listera caurina Piper

Pinaceae pine
Abies grandis Lindl.
Pinus lambertiana Dougi.
Pseudotsuga menziesii

(Mirb.) Franco
Tsuga heterophylla (Raf.) Sarg.

Common name

whipple vine

small-flowered nemophila
phacelia

Oregon iris

wood-rush

great hedge nettle
rigid hedge nettle

western serviceberry
pale serviceberry
lotus
lupine
large-leaved lupine
vet ch

Washington's lily
white trillium

false solomon's seal

small enchanter's nightside
western enchanter's nightshade
western willow-herb
fireweed
small-flowered willow-herb
tall annual willow-herb

plantain
western twayblade

grand fir
sugar pine

Douglas -fir
western hemlock
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Table 13. (Continued)

Latin name Common family name

Polemoniaceae phlox
Collomia heterophylla Hook

Polypodiaceae fern
Arthriuni filix-femina (L.) Roth
Polystichum munitum (Kaulf.) Presl.
Pteridium aquilinum (L.) Kuhn

Portul acaceae purs lane

Montia perfoliatia (Donn) Howe
Montia siberica (L.) Howell

Primulaceae primrose
Trientalis latifolia Hook

Ranunculaceae buttercup
Anemone deltoidia Hook
Anemone lyallii Britt.
Coptis laciniata Gray

Rhamnaceae buckthorn
Ceanothus integerrimus H A
Ceanothus sanguineus Pursh.
Rhamnus purshiana DC.

Ribesaceae gooseberry
Ribes lobbil Gray
Ribes sanguineum Pursh.

Rosaceae rose

Fragaria vesca L.
Holodiscus discolor (Pursh.) Maxim
Prunus emarginata (Dougl.) Walp.
Rosa ymnocarpa Nutt.
Rubus laciniatus Wilid
Rubus leucodermis Dougl.
Rubus parviflorus Nutt.
Rubus spectabilis Pursh.
Rubus ursinus C F S

Rubiaceae madder
Galium aparine L.
Galium boreale L.
Galium oreganuni Britt.
Galium triflorum Michx

Salicaceae willow
Populus trichocarpa T. G.

Salix spp.

Common name

varied-leaved collomia

lady-fern
sword - fern

brake - fern

ininer's lettuce
western spring beauty

starfiower

three leaf anemone
little mountain anemone
western goldthread

dee rbrush

redstem ceanothus
cascara

gooseberry
red flowering currant

western strawberry
ocean spray
bitter cherry
baidhip rose
evergreen blackberry
western blackcap
thimbleberry
s almonberry
trailing blackberry

cleavers
northern bedstraw
Oregon beds traw

fragrant bedstraw

black cottonwood
willows
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Table 13. (Continued)

Latin name Common family name

Saxifragaceae saxifrage
Boykinia elata (Nutt.) Greene
Mitella spp. sideflower miterwort
Saxifraga mertensiana Bong.
Tellima grandiflora (Pursh.) Dougl.
Tiarella unifoliata Hook

Scrophulariaceae figwort
Linaria vulgaris Hill.
Mimulus spp.

Typhaceae cat-tail
Typha latifolia L.

IJmbelliferae parsley
Sanicula crassicaulis Poepp.

Violaceae violet
Viola nuttallii Pursh.
Viola sempervirens Greene

Common name

slender boykinia

saxi frage
large fringe-cup
western coolwort

butter and eggs
monkeyf lower

broad-leaved cat-tail

western snakeroot

violet
evergreen violet
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Son cidae
Sorex
Sorex
Sorex
Sorex

Table 14. List of mammals on the study units.

trowbridgii Baird
v. vagrans Baird
V. yaquinae Jackson
bendirii (Merriam)

INSECTIVORA

shrews

Talpidae shrew-mole and moles
Neurotrichus gibbsii (Baird)
Scapanus orarius True

LAGOMORPHA

Ochotonidae p1k as

Ochotona princeps (Richardson)

Leporidae hares and rabbits

Lepus americanus Erxleben

RODENTIA

Aplodontiidae mountain beavers
Aplodontia rufa (Rafinesque)

Sciuridae squirrels
Citellus beecheyi (Richardson)
Eutamias townsendii (Bachman)
Tamiasciurus douglasli (Bachman)
Glaucomys sabrinus (Shaw)

Geomyidae pocket gophers

Thomomys mazama Merriam

Cricetidae rats and mice
Peromyscus maniculatus rubidus

Osgood
Neotoma cinerea (Ord)
Clethrionomys californi cus

Merriam
Phenacomys albipes Merriam
Microtus oregoni (Bachman)
Microtus richardsoni (De Kay)

Zapodidae jumping mice

Zapus trinotatus Rhoades

Erithizontidae porcupine
Erithizon dorsatum (Linnaeus)

Trowbridge shrew
vagrant shrew
Yaquina shrew
marsh shrew

shrew mole
coast mole

pika

snowshoe hare

mountain beaver

gray digger
Townsend chipmunk
Douglas squirrel
northern flying squirrel

mazama pocket gopher

deermouse
brushy-tailed woodrat

red-backed mouse
white-footed vole
Oregon creeping mouse
water rat

Pacific jumping mouse

porcupine
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Table 14. (Continued)

CARNIVORA

Canidae foxes, wolves, and coyotes
Canis latrans Say Coyote

Ursidae bears
Ursus americanus Pallas black bear

Mustelidae weasels
Mustela ermineaLinnaeus ermine

Mustela frenata Lichtenstein long-tailed weasel

Spilogale putorius (Linnaeus) spotted skunk

ARTIODACTYLA

Cervidae elk, deer
Cervus canadensis (Erxleben) elk

Odocoileus hemionus (Rafinesque) black-tailed deer
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