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Two hundred thirteen mammals were captured on two study areas

between April 1976 and August 1977. Samples of urine and kidney tissue

from 202 mammals were cultured on media suitable for leptospiral growth.

Leptospiral organisms were not isolated from tissue cultures. Sera

from 88 mammals were examined by the microscopic agglutination-lysis

test (MA). Seventeen percent of the sera examined had significant

titers (1:100 or greater) to either Leptospira canicola or L. grippoty-

phosa. Eight striped skunks (Mephitis mephitis) had positive sera;

titers ranged from 1:100 to 1:6400. Four opossums (Didelphis virginiana)

had positive sera, with titers which ranged from 1:100 to 1:1600. Two

eastern cottontail rabbits (Sylvilagus floridanus) had positive titers;

one serum reacted to L. canicola at 1:100 and one reacted to L. grippoty-

phosa at 1:100. The red fox (Vulpes vulpes) serum reacted to L. canicola

at a titer of 1:200. This is the first reported evidence of leptospi-

rosis in mammals other than rodents and livestock in Oregon. There was

no significant relationships between reactor rates and the sex or age

of the mammals, or the study area on which the mammals were captured.

There was a significant increase (P40.05) in prevalence of reactors

between 1976 and 1977. The increased prevalence during 1977 may have



been related to increased precipitation during that year.
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EPIZOOTIOLOGY OF LEPTOSPIROSIS IN SOME
WILD MAMMALS IN WESTERN OREGON

INTRODUCTION

Leptospirosis is a zoonotic disease caused by members of the

monospecific genus Leptospira. The type species is L. interrogans.

Leptospires are tightly spiraled organisms with hooked or S-shaped

terminal ends. The World Health Organization (1967) listed over 130

antigenically distinct serotypes contained in 18 serogroups.

Leptospires are water-borne and may enter the body through the

mucous membranes of the eyes, nose, or mouth (Binkley 1959, Steele

1960) or by the enteric route (Reilley et al. 1968).

Optimal in vitro conditions for leptospirae include a pH which is

neutral or slightly alkaline (Roth et al. 1961, Steele 1960), a moist

substrate, and temperatures of at least 22 C (Chang et al. 1948).

Gillespie and Ryno (1963) found that L. pomona survived for as long as

3 weeks in a stream with a neutral or slightly alkaline pH.

The prevalence of leptospirosis in man, and domestic and wild

mammal populations increased rapidly during the 1950's (Steele 1960).

Kaufmann (1976) reported 16 human cases from 1925 to 1934, and 791

cases from 1965 to 1974. Prior to 1950, most human infections of

leptospirosis were attributed to L. icterohemorrhagiae; rats were the

most common carrier of infection. Since 1950, the prevalence of L.

icterohemorrhagiae has decreased markedly, and today most human

infections are caused by L. canicola acquired from dogs (Canis

familiaris) (Kaufmann 1976).

Financial losses attributed to leptospirosis occur primarily in

the domestic livestock industries. Morse (1960) estimated that losses
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to cattle and swine industries caused by leptospirae-induced abortion,

morbidity, reduced production, and mortality exceeded $200 million

annually in the United States.

McKeever et al. (1958) found 5.4 percent of 840 wild mammals in

southern Georgia contained leptospirae in their kidney tissues. The

striped skunk (Mephitis mephitis) was the most commonly infected

species; leptospirae were isolated from 13.6 percent. In southwestern

Georgia, leptospirae were isolated from 22 percent of 284 house mice'

(Mus musculus) (Brown and Gorman 1960) and 9.7 percent of 3,002 small

mammals (Gorman et al. 1962). Roth et al. (1963a) found that lepto-

spirae were shed in the urine of striped skunks from 47 to 774 days

following capture, depending on the serotype involved. Roth et al.

(1963b) isolated leptospirae from the kidneys and urine of 57.4 percent

of 650 striped skunks captured in Louisiana. Shotts et al. (1975)

reported that 17.4 percent of 144 individuals of 12 species of mammals

from southwestern Georgia were infected. Menges and Galton (1958)

examined 131 individuals of 13 species of mammals in Klamath County,

Oregon, but failed to isolate leptospiral organisms by tissue culture;

only six individuals had significant levels of antibodies. Glosser

et al. (1974) isolated a new serotype, L. mini szwajizak, from a herd

of dairy cattle in Klamath Falls, Oregon, in 1972. Twenty-four wild

mammals from the same area were negative by both serologic and tissue

culture tests (J. W. Glosser, personal communication).

In Oregon, during 1974, the State Department of Agriculture tested

260 bovine sera by the microscopic agglutination-lysis (MA) test with

the following antigens: L. canicola, L. hardjo, L. icterohaemorrhagiae,

L. grippotyphosa, and L. pomona; 2.6 percent reacted with one or more



3

serotypes.

Dr. Guy Reynolds, Extention Animal Health Specialist at the

School of Veterinary Medicine, Oregon State University, indicated that

leptospirosis was common in livestock in Oregon, and that little was

known regarding possible wildlife reservoirs of infection within the

state. Because of the financial losses to the livestock industry in

Oregon (R. Burdett, personal communication) and the increase in

reported incidence of human infection nationwide (Kaufmann 1976),

this study was initiated to determine the role of wildlife in the

epizootiology of leptospirosis in western Oregon.
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OBJECTIVES OF THE RESEARCH

The major objective of the research was to determine the prevalence

of leptospirosis within samples of wild mammals in Oregon. The specific

objectives of the study were;

1. To determine if selected species of wild mammals were infected

with leptospirae at two sites in the Willamette Valley.

2. To determine the prevalence of each serotype among various

species of infected mammals.

3. To determine the effect of season and host density on the

prevalence of leptospiral infections.

4. To determine if the prevalence of leptospiral serotypes

differed among mammals at two sites in the Willamette Valley.
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STUDY ARE AS

Two study areas were established in central Benton County, Oregon,

in 1976. One study area, E. E. Wilson Wildlife Area, Oregon Department

of Fish and Wildlife, (hereafter referred to as the Wilson Study Area)

located approximately 11 km north of Corvallis (44° 24' N, 123° 10' W),

contained approximately 728 ha. The second study area, William L.

Finley National Wildlife Refuge, (hereafter referred to as the Finley

Study Area) located 19 km south of Corvallis (44° 24' N, 123° 39' W),

contained approximately 2,155 ha.

Approximately 20 percent of the Wilson Study Area was comprised

of concrete foundations, asphalt roads, and graveled parking areas

(F. D. kirkpatrick, personal communication). Nearly 127 ha of wheat

were planted on the area. There were more than 14 ha of scattered

woodlots composed primarily of Oregon oak (Quercus garryana) and

Oregon ash (Fraxinus latifolia). There were numerous apple and pear

trees (Pyrus sp.) scattered throughout the study area. Blackberries

(Rubus sp.) were the predominant shrub; approximately 9 percent of

the area not in woodlots, consisted of brambles. Two small streams

traversed the area, only one of which was a permanent water source.

Approximately 35 percent of the Finley Study Area was cultivated;

the principal crop was rye grass. Two marshes, totaling nearly 71 ha,

were contained within the study area. During most of the year, there

were an additional 17 ha of small ponds. There were 41 ha of woodlots

consisting primarily of Oregon oak and Oregon ash. One stream, Muddy

Creek, traversed the study area and contained water throughout the

year. Most of the remainder of the study area consisted of communities
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in early stages of secondary succession.

The Finley Study Area was selected because of the amount of

surface water usually available, and the abundance of mammals occupying

semi-aquatic habitats.

The Wilson Study Area was selected because of its populations

of those mammals known to harbor leptospires in other areas of the

United States.
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METHODS AND MATERIALS

Procedures for Collecting Mammals

Trapping of furbearers,including striped skunks, opossums

(Didelphis virginiana), and raccoons (Procyon lotor), was conducted

between April 1976 and August 1977. Twenty-five wooden box traps and

25 steel leg-hold traps were placed on each study area for 7 days each

month for the first 3 months; thereafter, 50 steel leg-hold traps were

used. Traps were placed along streams, in culverts, and on animal

trails. All traps were baited with a mixture of coyote urine and

commercial scent.

In addition, raccoons, nutrias (Myocastor coypus), and eastern

cottontail rabbits (Sylvilagus floridanus) were collected by shooting.

Eastern cottontail rabbits were collected on the Wilson Study Area

during evening hours with 12 gauge shotguns and 22 caliber rifles.

Raccoons and nutrias were collected at night on the Finley Study Area

with a spotlight and 22 caliber rifles.

Deermice (Peromyscus maniculatus) and gray-tailed voles (Microtus

canicaudus) were captured in Sherman live traps from April 1976 to July

1976. Seven lines of 7 traps, each spaced 15 m apart, were set in

fields for 3 days per month on each study area. Beginning in August

1976, and continuing until termination of field work, museum special

traps were used for collecting small mammals. Ten lines of 10 traps,

each spaced approximately 1 m apart, were set for 8 hours each day.

At 2-hour intervals during the trapping period, an effort was made to

force animals into traps by walking through the fields.
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Eight pieces of plywood, approximately 2 m 2
, were placed on each

study area from April 1976 through March 1977. Voles taking refuge

under the plywood were captured by hand.

Estimation of Density

An index to abundance of larger mammals was based on relative

numbers of each species captured per 1000 trap-nights.

Because of the small numbers of small mammals captured, no

attempt was made to determine their population densities.

Laboratory Procedures

A necropsy was performed in the field on animals collected by

shooting and those captued in snap traps. A section of kidney tissue

and urine from each animal were placed in sterile screw-capped test tubes

and transported to a laboratory at Oregon State University. All other

animals were transported alive to the laboratory where they were

identified to species and assigned a permanent accession number.

Blood was collected by cardiac puncture and allowed to clot over-

night in a refrigerator. Serum was separated by centrifugation and

frozen at -20 C pending serologic examination.

Animals were killed either by air embolism or intramuscular

injection of sodium pentabarbital. Carcasses were dipped in a 2

percent solution of Amphyl for 10 minutes prior to necropsy (Galtond,

1962). Kidney sections from animals collected from April 1976 through

June 1976 were removed aseptically, weighed to the nearest 0.1 g,

ground with sterile mortar and pestle, and diluted 10 fold with

-4
buffered saline. The suspension was serially diluted to 10 with
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buffered saline, and one drop of each 10-fold dilution was inoculated

into a screw-capped test tube containing 5 ml albumin fatty acid

broth, Ellinghausen and McCullough, modified (Johnson and Harris 1967)

semi-solid media (EMJH Difco). From July 1976 through August 1977,

techniques were identical except that a portion of kidney from each

animal was expelled through a sterile 5 cc glass syringe directly into

a test tube containing 5 ml of sterile buffered saline. The change

in procedure was initiated to reduce exposure of media to contaminating

bacteria. Urine was collected from each animal by bladder tap, and

it was diluted with sterile buffered saline in serial 10-fold dilutions

to 10
-6

. One drop of each dilution was inoculated into a tube of EMJH

semi-solid media. All media contained either 200 ug of 5-fluorouracil

(Johnson and Rogers 1964) or 30 ug of neomycin (E. B. Shotts, personal

communication) to inhibit growth of contaminating bacteria. Cultures

were incubated at 30 C for 8 weeks and examined weekly with background

lighting for characteristic signs of growth. If growth was observed,

cultures were immediately examined under a darkfield microscope for

the presence of leptospirae. All cultures were examined under a

darkfield microscope at the end of 8 weeks. Cultures were destroyed

by autoclaving.

Stock cultures of 6 leptospiral serotypes were maintained and

were used to determine that all media could support growth of

leptospirae prio to its use. The sterility of all media was determin-

ed by incubating it at 30 C for 3 days prior to use.

Frozen sera were packed in dry ice and shipped to Dr. E. B.

Shotts, Department of Medical Microbiology, University of Georgia,

Athens, Georgia. He arranged for technicians at the Communicable
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Disease Center, U. S. Public Health Service, Atlanta, Georgia, to

examine sera for leptospiral antibodies by the MA test in serial 2-

fold dilutions from 1:25 to 1:6400. Ten antigens; L. pomona, L.

hardjo, L. $rippotyphosa, L. icterohemorrhagiae, L. canicola, L.

tarassovi, L. alexi, L. autumnalis, L. szwajizak szwajizak, and L.

szwajizak, Oregon strain, were used to test 65 of 89 sera submitted.

Twenty-three of the remaining 24 sera were tested with only five

antigens; L. pomona, L. hardjo, L. grippotyphosa, L. icterohemorrhagiae,

and L. canicola. One sera was not used because of hemolysis. End

point titers of 1:100 with 50 percent of the antigens agglutinated

were considered significant.

Climatological Data

Normal and monthly levels of precipitation were obtained for

April 1976 through August 1977, from records kept by the Oregon State

University Weather Service Office.

Determination of Ages of Mammals

Mammals were separated into juvenile and adult age classes,

depending on species, on the basis of size, tooth eruption, baculum

characteristics, or ossification of the epiphyseal cartilages (Taber

1971).

Statistical Analysis

Chi-square tests were used for all statistical analysis. A

correction factor was introduced as recommended by Dixon and Massey

(1969) for a 2 X 2 contingency table. The 0.05 level of probability
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was considered significant.
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RESULTS

During the course of this study 213 mammals were captured.

Eleven of these mammals were not used in the study because they were

found dead when the traps were examined (Table 1).

Trapping Results With Leg-Hold Traps

One hundred forty-two mammals, representing 11 species, were

captured in steel leg-hold traps (Table 2). Only 13 mammals were

captured on the Finley Study Area. A comparison of features of the

two study areas indicated several possible reasons for the lower

trapping success on the Finley Study Area:

(1) There was a paucity of denning sites on the Finley Study

Area. The Wilson Study Area contained numerous concrete foundations

suitable as denning sites.

(2) The entire Finley Study Area was open to the public through-

out the year, which created numerous problems with traps being removed

or disturbed. With the exception of canine field trials and restricted

juvenile hunting during the early fall, public access to the Wilson

Study Area was limited.

(3) The Finley Study Area had few roads and, correspondingly,

few culverts in which traps could be set. It was more difficult to

find suitable trapping sites on the Finley Study Area than on the

Wilson Study Area.

(4) Because of the small amount of animal sign found on the

Finley Study Area, it was apparent that population densities were

lower there than on the Wilson Study Area.
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Table 1. Species of mammals and numbers of each from which urine and

kidney tissue were cultured, Wilson and Finley Study Areas, Benton

County, Oregon, April 1976-August 1977.

Species No. Cultured No. Not Cultured

Didelphis virginiana 50 2

Mephitis mephitis 32 3

Microtus canicaudus 2

Mustela erminea 2

Myocastor coypus 5 1

Neotoma fuscipes 2

Ondatra zibethica 1 1

Peromyscus maniculatus 4

Procyon lot or 11

Scapanus orarius 1

Sciurus griseus 2 1

Spermophilus beecheyi 4

Sylvilagus bachmani 2

Sylvilagus floridanus 81 3

Vulpes vulpes 3

Totals 202 11
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Table 2. Species of mammals and numbers of each, captured with steel

leg-hold traps on the Wilson and Finley Study Areas, Benton County,

Oregon, April 1976-August 1977.

Species Wilson Study Area Finley Study Area

Didelphis virginiana 50 2

Mephitis mephitis 35

Myocastor coypus 1 2

Neotoma fuscipes 2

Ondatra zibethica 1

Procyon lotor 7 4

Sciurus griseus 3

Spermophilus beecheyi 4

Sylvilagus floridanus 26

Vulpes vulpes 3

Total 129 13
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Relative Abundance of Mammals Captured in Leg-Hold Traps

Relative abundance (number per 1000 trap-nights) of animals was

used to determine if a density-dependent relationship existed between

host and seasonal prevalence of leptospiral infections. Only eastern

cottontail rabbits, opossums, raccoons, and striped skunks were

captured with regularity during the trapping periods (Table 3). Re-

lative abundance of opossums ranged from 2.9 to 12.4 per 1000 trap-

nights on the Wilson Study Area; lowest indices were in fall and winter,

possibly because of restricted activity during inclement weather.

Two opossums were captured on the Finley Study Area; only recently

have opossums extended their range south to the Finley Study Area

(Hammer 1966). Relative abundance of eastern cottontail rabbits

ranged from 1.0 to 12.9 per 1000 trap-nights on the Wilson Study Area.

The cottontail population appeared to increase dramatically during

the last 5 months of the study. From 1.9 to 9.5 striped skunks per

1000 trap-nights were captured on the Wilson Study Area; during 1976

highest rates of capture occurred in late summer when young became

independent of parental care (Verts 1967). Relative abundance of

raccoons ranged from 0 to 2.9 on the Wilson Study Area and from 0 to

1.9 on the Finley Study Area. Raccoons also became more abundant

during the last 5 months of the study. Other species were not captured

with sufficient regularity to detect seasonal changes in abundance.

California ground squirrels (Spermophilus beecheyi), dusky-footed

woodrats (Neotoma fuscipes), eastern cottontail rabbits, red foxes

(Vulpes vulpes), and striped skunks were captured only on the Wilson

Study Area. Muskrats (Ondatra zibethica) and western gray squirrels



Table 3. Relative abundance of larger mammals captured per 1000 trap-nights each quarter, on Wilson and Finlay

Study Areas, Denton County, Oregon, April 1976-August 1977.

Species
Apr. May Jane

1976
July Aug. Sept.

1976
Oct. Nov. Dec.

1976
Jan. Feb. Mar.

1977

Apr. May June
1977

July Aug.
1977

Nilson Finley Nilson Finley Nilson Finley Wilson Finley Nilson Finley Nilson Finley

DIdelphis virginiana 12.15 12.35 0.95 5.70 2.85 9.50 0.95 7.15

Meibitis mephitis 1.90 8.55 3.80 4.75 9.50 7.15

Myocastor coypus 0.95 0.95 0.95

Neotoma fuscipes 0.95 1.43

Otplatra zibethica 0.95

Procyon lotor 1.90 0.95 1.90 0.95 2.85 2.86

Scirus griscus 0.95 0.95 0.95

Spermophilus beecheyi 0.95 4.29

Sylvilagus bachmani 0.95 0.95

Sylvilagus Floridan. 2.85 3.80 0.95 1.90 6.65 12.87

Vulpes vulpes 0.95 0.95 1.41
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(Sciurus griseus) were captured only on the Finley Study Area. Brush

rabbits (Sylvilagus bachmani), nutrias, opossums, and raccoons were

captured on both study areas.

Trapping Results With Sherman and Museum Special Traps

Few small mammals were captured. Two deermice and one short-

tailed weasel (Mustela erminea) were captured on the Finley Study

Area in 600 trap-nights with Sherman live traps. One California

ground squirrel, one short-tailed weasel, and two deermice were captur-

ed on the Wilson Study Area in 600 trap-nights with Sherman live traps.

One gray-tailed vole was captured on the Wilson Study Area with

museum special traps in January and in August 1977.

Small mammal density was very low during the period of field

work; it was difficult to find fresh signs that indicated that

animals were present. The reason for the low numbers of animals

was not determined.

Animals Collected By Shooting

Three nutrias and one muskrat were shot on the Finley Study Area

during July and August 1976. Shooting was permitted on the Finley

Study Area only during hours of darkness, which precluded the

collections of animals which were most active during early morning

and evening hours.

Fifty-eight eastern cottontail rabbits were shot on the Wilson

Study Area from December 1976 to August 1977.

In addition to trapping and shooting, two animals were caught

by hand. A juvenile raccoon was captured in June 1977 on the Finley
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Study Area and a coast mole (Scapanus orarius) was captured in July

1977 on the Wilson Study Area.

Results of Tissue Cultures

Two thousand and twenty screw-capped test tubes were inoculated

with samples of urine and kidney tissue from 202 mammals representing

15 species of mammals. Approximately 10 percent of all cultures of

urine and kidney tissue were lost because of bacterial contamination.

Leptospiral organisms were not isolated.

Serological Results

Fifteen of 88 sera, examined by the MA test showed significant

titers to either L. grippotyphosa or L. canicola (Table 4). Serologic

titers ranged from 1:100 to 1:6400 in striped skunks and from 1:100 to

1:1600 in opossums. Both positive sera from eastern cottontail

rabbits reacted at 1:100. The red fox sera reacted at a titer of

1:200. In addition, 10 mammals reacted at low levels (1:50) to one

or more serotypes.

The presence of leptospiral antibodies in the serum indicated that

those animals had prior contact with leptospiral organisms; positive

sera do not necessarily indicate current infection (Alexander 1974).

One cross-reaction was noted between L. grippotyphosa (1:200) and

L. autumnalis (1:50). Cross reactions in serologic testing for

leptospirosis are common because of the close antigenic relationship

between members of the genus (Shotts 1976). For this reason, it is

often difficult to make definitive identification of the infecting

serotype based solely on serological results. In addition to cross-



Table 4. Numbers of sera tested, and numbers and percent reacting to antigens of leptospiral serotypes

at titers of lt100 or greater, from 12 species of mammals captured on the Finley and Wilson Study Areas,

Benton County, Oregon, April 1976-August 1977.

Species Nu. Tested No. Reacting % Reacting Serotype

Didelphis virginiana 38 3 8 L. grippotyphosa

38 1 3 L. canicola

Mephitis mephitis 18 7 39 L. grippotyphosa

18 1 6 L. canicola

Hustela erminea 1 0

Hyocastor coypus, 1 0

Neotoma fuscipes 2 0

Procyon lotor 6 0

Scapanus orarius 1 0

Sciurus griseus 1 0

Spermophilus beecheyi 6 0

Sylvilagus bachmani 1 0

Sylvilagus floridanus 16 1 7 L. grippotyphosa

16 1 7 L. canicola

Vulpes vulpes 1 100 L. canicola
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reactions, multiple infections are possible; infection with one sero-

type does not protect against infection by other serotypes (Steele

1960).

Sera from striped skunks gave significant titers to leptospiral

antigens in 4 of 6 quarters. Sera from rabbits and opossums gave

significant titers in 2 and 1 quarters, respectively. The absence

of positive reactors during some quarters may have been a result of

small sample sizes.

Thirteen opossums sera from July-September 1976 were negative

for leptospiral antibodies compared with 5 sera from July and August

1977 which were 80 percent positive. The proportion of positive sera

from striped skunks decreased from a high of 60 percent during July-

September 1976 to a low of 33 percent during January-March 1977; only

2 sera from the April-June 1977 period were examined, and both were

negative. An increased in prevalence was noted during July and August

1977.

Mammals whose sera were examined by the MA test were divided by

sex, age, and site of capture for analysis by Chi-square tests (Table

5).

Chi-square tests indicated that there were no significant differ-

ences between adult:juveniles ratios among animals whose sera showed

leptospiral antibody titers of 1:100 or greater and those whose sera

failed to react or reacted at levels of less than 1:100 with lepto-

spiral antigens (K.2 =0.36,df=1).

Chi-square tests indicated that there were no significant differ-

ences between male:female ratios among animals whose sera showed

leptospiral antibody titers of 1:100 or greater and those whose
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Table 5. Age, sex, and site of capture for mammals whose sera were

tested for leptospiral antibodies, Benton County, Oregon, April 1976 -

August 1977.

No. With Positive
Sera

No. Without Positive
Sera

Adults 12 55

Juveniles 3 18

Females 9 33

Males 6 40

Finley Study Area 0 8

Wilson Study Area 15 65

Total 15 73



22

sera failed to react or reacted at levels of less than 1:100 with

leptospiral antigens (X2=1.11,df=1).

Chi-square tests indicated that there were no significant differ-

ences between study areas in the numbers of animal sera which reacted

at antibody titers of 1:100 or greater and those which reacted at

levels of less than 1:100 (X2=2.81,df=1).

Chi-square tests indicated that there were significant differences

between 1976 and 1977 in the numbers of animal sera which showed

significant antibody titers to leptospiral antigens (X
2
=5.24,df=1,

P40.05). There was an increased prevalence of infection in 1977.

Precipitation Levels

During the 1976 study period, precipitation was 50 percent below

normal levels (Table 6). There was a 28 percent increase, over 1976

levels, in precipitation during the 1977 study period.

There appeared to be a relationship between precipitation and

prevalence of infection. Examination of precipitation data (Table 6)

and serum reaction rates for striped skunks showed that during

October, November, and December 1976, precipitation was 75 percent

below normal and that in the following quarter, serum reaction rates

decreased by 34 percent. During January, February, and March 1977,

precipitation was 51 percent below normal and in the following period,

serum reaction rates dropped from 33 to 0 percent in striped skunks.
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Table 6. Normal monthly precipitation (cm), 1941-1975, and monthly

precipitation for April 1976-August 1977 recorded at the Oregon State

University Weather Service Office, Corvallis, Oregon (U. S. Department

of Commerce 1976-1977).

Month Monthly
Precipitation

Normal
Precipitation

Deviation
From Normal

April 1976 5.03 5.21 - 0.18

May 1976 2.90 4.50 - 1.60

June 1976 1.19 2.92 - 1.73

July 1976 2.29 0.84 1.45

August 1976 5.28 1.40 3.88

September 1976 3.23 3.33 - 0.10

October 1976 3.18 9.60 - 6.42

November 1976 3.61 15.34 -11.73

December 1976 3.73 17.35 -13.62

January 1977 2.44 17.93 -15.49

February 1977 7.54 11.76 - 4.22

March 1977 12.93 10.67 2.26

April 1977 2.59 5.21 - 2.62

May 1977 8.71 4.50 4.21

June 1977 2.87 2.92 - 0.05

July 1977 0.12 0.84 - 0.72

August 1977 1.89 1.40 0.49
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DISCUSSION AND CONCLUSIONS

This manuscript contains the first reported evidence of lepto-

spirosis in wildlife, other than in rodents, in Oregon.

Although L. grippotyphosa and L. canicola were commonly considered

to be associated with wildlife species both were reported in livestock

in Oregon (State Department of Agriculture 1974).

Statistical analysis indicated that there were significant

differences between 1976 and 1977 in the number of mammals whose sera

showed significant antibody titers to leptospiral antigens. The

increased prevalence may have been related to the increased precipi-

tation during 1977. Previous workers (E. B. Shotts and T. P. Kistner,

personal communications) isolated leptospirae from wildlife after a

period of heavy rain where they were unable to isolate organisms prior

the the rainfall.

With the exception of eastern cottontail rabbits no apparent

dramatic change in population density occured during the same trap-

ping periods for 1976 and 1977 that would account for the increased

prevalence in 1977. Where adequate data were available it was apparent

that serum reactor rates for striped skunks could be maintained

even during very low precipitation levels and during periods when

population levels were low. The absence of reactor rates for opossums

during most of the year may have indicated that precipitation was

more inportant in this species than in striped skunks. Population

levels of eastern cottontail rabbits were very low during the first

year of the study. Population levels increased dramatically during

the last 5 months of the study. The increased population density
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may have increased the opportunity for contracting and maintaining an

infection within the population.

Data collected during this study indicated that the striped skunk

is probably capable of maintaining an infection during periods of low

population densities and drought. They also may act as reservoirs of

infection during periods which are less than optimal for the spread of

leptospirae.
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