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Abstract

A small marnmal live trapmark-recaprure- su rvey wzls made in Douglas-fir loresr and grassy meadow
naDrtats at ttre ,trojan nu(tear power siar'oo, Oregon, during 1972 and 197). Seven specie. were
cau8ht: tne deer mouse, f?tam)t(u! maat(st4t t, was most abuDdanr. More small mammals were
captured in rhe forest rhaD in rhe meadow habitat. Jumping mice, Zapr,t tdnotdtat, ̂ ad, Tovn,
send voles, Micrattt. townsmdi,_were_ caught oqly in the headow hibital Townsenj chipmunks,
Lkldryta^ roun\endii, *ere caught only in the fore.r habirat.

.On the, average, male dcei. mice weighed more than females. Females were reproductively
acove ar all seasons. Bor fly infestarions wele more ptonounced in the forest animals than in
meadow animals. One male deer mouse lived on the snrdv Dlot for 21 months.

Introduclion

Small mammat are widely distributed and often abundant in terrestrial ecosysrems in
North America, and they provide an imporant food base for mammalian, rE)tiliao, and
avian preda"tors ( Hall and Kelson, 1959). At times, small mammals are regarded as
pests. Io forested regions, deer mice, Peromyscus ttztniculatus, eat the seeds of Douglas-
fir tees (Gashwiler, 7971). Individually, deer mice under confined cooditions can
consume more than 200 Douglas-fir seeds in a single night, a problem that is particulady
acute when artificial seeding is used as a reforestation practice (Natiooal Academy of
Scierce. 1970).

Usually small mammals are more amenable for p,opulation studies than are m€dium
or large mammals, partly because small mammals are abundant and have small teritory
requifements; some may spend their entile lives confined to a few actes of suitable
habitat. Some small mammals are readily caprured in live uaps and individual animals
can be recaptured again and again offering oppom.rniry to examine individuals in hand
for weighing and observations of general health.

This paper presents the results of a 21-month mark-recapture study of small mammal
populations real the Troian nuclear powet station and contributes to the state of knowl-
edge of forest and meadow habitats of western Oregon. The study was ioitiated to
establish baseline data o monitor rhe effects, if any exist. of nuclear power plant q>era-
tion on small mammals.

The Site

The Trojan ouclear power station is located adjacent to the west bank of the Columbia
Riv€r oear the village of Pfescotr, Columbia County, Oregon. The site consisrs mostly of

1 This work was performed {or the Portland Gederal Electric Company, portland, Oregon.
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second glowth forest, meadow, and marsblands. Uplaads with well-drained soil sup-
porr coniferouse forest stands dominated by Douglas-fir, Pt,e4d,otnga m.enziesii, Wet
soils support stands of Oregon ash, Fraxinu.t Latifolia, aod black cottonwood, Po-
pulut trichocatpa, Marshlands contain mostly reed canary grass, Phala t arur.dinacea,
and shrub willows, Salix spp. Meadqws of perennial grasses are mowed annually.

The site has undergooe more than a century of land use. One railroad aod a highway
cross the site. The existiog forests ale second growth stands crisscrqssed with abandoned
logging roads. A few aged fruit trees mark the location of abandoned farmsteads.
About 4O acres of land are preseotly devoted to buildings, parking lots, outdoor storage
space, and surfaced roadways designed to service the nuclear power station. Landscaping
consits of the developmenr of a reflection pool and the planting of Iawn grasses and
orna-rnental tfees. However, the major part of the 80 acre property is undeve.loped and
provides habitat for wildlife.

Methods

Twenty-five Sherman live fiaps were disributed ar approximately l5-meter intervals
along each of tvro different trails. One trail was in a Douglas-fir forest and the other
along a meadow edge. Traps were opened in the afternoon and visited in the early
morniog for two consecutive trap nights. Sixteen sessions, mostly at monthly intenalq
vrere conducted betweeo April 1972 and December 1971.

Trapped animals were individually marked usiog toe amputatioos. Arimals were
weighed using a delicate spring balarce, identified to species, examined for sex, ap-
proximate age, reproductive condidon, and the occurrence of bot {ly larvae or their scars.
All anirnals vrere released near points of capture.

Traps were supplied with mixed seeds and grain to help sustain animals during their
stay inside the traps. A wad of soft Dacron material was also supplied to act as thermal
insulation to help maintain body heat. A small quantity of an oatmeal-peanut butter
mixtute was placed on the docr for bait when the traps were set.

Trapping Results and Discussion

Seven species of small mammals were raken from the two trap lines (Table 1). The
deer mouse was the most often trapped small mammal. Townsend chipmunks were also
more frequently trapped than the remaining five species, although they did not occur
in the meadow. Jumping mice and Townsend voles did flot occul in the forest com-
muniry. Ooly the deer mouse was caprured often enough to yield information concerning
sex ratios) longevity, seasonal changes in body weights, and uapabiliry.

Deer mouse captures in the forest were highest in the eady spring of 1972. Catches
steadily declioed with the lowest success in the spring of 191j. ^fhe catch increased
in the fall of 191). Too few captures were made in the meadow habitat to identify
trends.

More male than female deer mice were capturedr which probably reflects the greater
mobility of males. The recaptures of 2t deer mice marked in ApriI 1972 were follovred
through December 1973 and a:e illustrated in Table 2. One male deer mouse temained
on rhe tfap line after 21 mooths- The longest persistence time oo the trap line for
females vras ooly eight months. On the average, male deer mice weighed mor€ than
females. ITeights of females and males flucnrated according to reproductive conditio,n
as well as age.
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TABLE 1. Morthly tuap catch of small marnmals on forest and meadow trap lines at the Trojan
nnclear po$,et sl3rjon, Otegol, I9j2,71.

Intestalion by Bot Fly Larvae
During routine rrappi[g, infestarions of small mammals by the larvae of Cutercbra sp.
were observed. The larvae were first noted in August 1972. Fov of the 24 deet mice
and three of the 11 chipmunks caprured showed evidence of cuterebrid iofestations.
In September oniy one of 19 deer mice and one of 13 chipmunls were iofested. Cutere-
brid larvae were not found again until August 1973, when one of five deer mice captured
contained larvae. I:.te summel to early fall is considered to be the bot fly season
(Hunter er al,, 7)72). Blai-r (1942) observed that in Michigan there was a c<xrelation
Lrer*een a foresred environmenc and rhe presence of Ctterebti so.

There were too few recaprures to m;ke any determinacion 
-of 

detrimental effects of
bot fly infestations on either individuals or the population. Conflicting results have
been reported from srudies on longevity of infested mice (I/ecker, 1962; Horlter a
al., 1972) .

Reploductive Aclivity ot Deer Mice
The deer mice on the Trojan station exhibited no significant seasonal reproductive be-
havior. Female P. maniculatu which were noted as being reproductively active .wefe
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l .  D . APR i MAYI JUL IAUG I SEP 1 NOV] JAN IIIIAR IAPR IMAY I JUN IIUL AUG I SEP I OC I I DTC

0001
0003
0004
0005
001I

0012
0013
0015
0021
0t23

0024
0030
0031
0040
0Ml

TOTAL

0002
0010
0014
00m
0022

0025
0032
0033
0034
0035

TOTAL

TOTAL

15 Il 6 6 1 6 2 0 2 2 2 | I I 0 I

FEIMALES

1 0 9 3 3 1 1 0 0 0 0 0 0 0 0 0 0

2 5 2 0 9 9 8 7 2 0 2 2 2 7 1 1 0 1CRAND

TABLE 2. Persistence of deer mice caught itr rhe folest uap line over a 21-month period,
April 1972 to December 1971.

captured during all seasolls of the year. Kritzman (1p70) repolted that breeding of
P. rnaniculatas it the desert steppe of south-central \Tashington appeared to cease during
times of environmental extlemes. The environmental suesses imposed upon small mam-
mals living in a coastal foret ecosystem a"re probably less sevele 1.e,, in terms rof heat,
cold, and snos/ cover.

Indices used for classification as bleediog or nonbreeding condition can be some-
what arbiuary. A study in southwestern British Columbia and western $0ashingtofl
describes a lack of rq>roductive acrivity in eady winter by P, maniculatus (Sheppe,
1963). However, Sheppe did not consider some animals in early pregnancy or in estrus
to be in breeding condition. In this study, all females showing signs of estrus, pregnancy,
or po$ partum wete considered reproductively active.

Relationship lo Olher Ve ebrates

Avian predators were scarce at the Trojan site. The most important bird that can kill
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and feed upon small mammals is the great blue heron, Ardea harod,ias, Herons are im-
portant in meadoq/ and marsh-pond habitats but not in forests. Cratter snakes, Tbam-
nopbir li,rtalir ,ar'd T, ordinoidet, were abundant in meadovr habita s and rhese could be
impottant predators on small mammals, espcially in warmef seasons that are favorable
to increased metabolic activities of these cold-blooded vertebrates. Mammalian predators
include the least weasel, Mufiela xota, and red fox Vulpe: luh.,a. The latter could
well be an important pfedatof on small mammals at the Trojan site since it ranges
through many terrestrial habitats.

Relationships to Plant Growlh and Reproduclion

Deer mice can consume large quantities of Douglas-fir seeds, and rhese could cause
sefioris Iosses to a-rtificially disseminated seeds. Howevef, most of rhe acres that can
sustain Douglas-fir trees are already well stocked by natural reproduction.

Meadow mice have high reproductive potential and can reach population densities
great enough to harvest substamial amounts of plalt pfoducrion. Economic losses can
be atuibuted to decreased yields of grass ot alfalfa. Although meadows at the Trojan
site are cut for hay, maximum forage production is not a goal of managemeot, and
rodent control is not practiced.

Relalionship to Powet Stalion Operation

The data obtained in this investigation identify the species of small mammals living
at the Tioian site and yield some indication of their relative abundance. The density
of sma.ll manrmals fluctu;r,tes with births, deaths, immigration, and emigration.

The most apparent terrestrial environmental impact of the operation of the nuclear
powef station will prohably be the water vapot plume emanatiog from the cooling tower
and the associated drift which consists of small droplets discharged into the surro rnding
air. These droplets will be deposited over adjacent laodscapes throughout the 30-40
year operational life of the power station. Drift contains dissolved mioerals associated
with the coolant water as it is drawn from the Colunrbia River.

This study is expected to detect gross changes in srnall mammal populations at-
tibutable to the accumulation of minerals dissolved in coolant water or changes caused
by logging and wildfire shotild these occur on the established study area. Iaborarory
studies utilizing cooveotional biological assay techniques using wild, small mammal stock
would be useful in identifying more subde long-term effects of cooling tower efflueots
on general health and reproductive capability of small mammals.
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