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INVESTIGATIONS CF SOME SRICIFIO
DISEASES AND PARASITES CF WILDLIFE

Introduction

Generally speaking, diseases and parasites of wildlife have been

only of academic interest. In western United States where game and do

mestic stock intermingle rather freely, opportunities for the spread of

disease and parasites between them are optimum. In dealing with dis

eases of wildlife, it is impossible to treat, quarantine, or use other

methods generally employed in controlling diseases of domestic animals.

Obviously, it is important to know the relationships between the dis

eases and parasites affecting wildlife and domestic stock.

This thesis is a compilation of the results of investigation of

several sporadic disease outbreaks in wildlife and notes on parasites

infesting game. The investigations were conducted by the author in

collaboration with staff members of the Oregon Agricultural Experiment

Station; the Wildlife Disease Research Station, United States Fish and

Wildlife Service at Pullman, Washington; and the Veterinary Research

Laboratory at Bozeman, Montana.

Anthrax in Farm-Raised Mink

Anthrax is primarily a disease of mammals. The herbivorous animals

are most susceptible. Considerably less susceptible are the carnivores,

such as the dog, cat, and fox. Infection generally takes place through

the ingestion of food or water containing anthrax spores. From an eco

nomic and public health standpoint, the disease is of great importance,

because of the severity of the infection, the heavy losses that occur,

and as a potential source of infection in man,
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Sudden losses on fur farms are often attributed to improper feed

ing conditions. Frequently, domestic animals that are affected with

some disease or that have died of an unknown cause are used for food

on fur farms. Anthrax in mink was first reported by Sprehn (12, p.500)

in western Germany. No report was found in the literature of its occur

rence in furbearing animals in the United States. Therefore, it seemed

advisable to report this outbreak in farm raised mink (6, p.433-434).

Four pelted mink carcasses were brought to the laboratory from the

vicinity of Tillamook, Oregon, during December 1938. The owner stated

that the food used for the mink consisted of fresh frozen salmon heads

mixed with horse or cow meat. Before the occurrence of the anthrax

outbreak the mink were fed a calf carcass which died without showing

any apparent symptoms of illness.

The mink carcasses were received in good condition and the animals

apparently had been in good health up to the time of death. On necropsy

the viscera were congested. The livers and spleens were enlarged, dark

red, and very friable. No other lesions of pathological significance

were found in the carcasses.

Bacteriological Examination

Smears of heart blood, liver and spleen showed apparently pure

cultures of large Gram positive rods in great numbers. Anaerobic cul

tures from the spleen were negative, but aerobic cultures produced

luxuriant growths. Small amounts of inoculuni from the cultures proved

lethal to guinea pigs and the postmortem lesions resembled those of

anthrax.



Merphologically, the organism is a relatively large Gram-positive

bacillus, with truncate ends, and it grows in tangles of long threads,

forming long chains of organisms. Spores were formed freely on a suit

able medium and occurred either centrally within the bacillus or as

free spores. Stained smears from the animal body did not show the pre

sence of spores, and the organisms occurred singly or in short chains.

Encapsulated organisms could be demonstrated from cultures in serum

broth or from smears obtained from animal tissues. No motility was

observed in hanging drop preparations.

The growth of the organism on serum agar slants was spreading,

flat, dull, and gray, with curled edges and of membranous consistency.

In serum broth there was a moderate flocculent growth, with no turbidity.

The growth in gelatin stabs was filiform and the medium was slowly

liquified. Litmus milk was slowly acidified and coagulated. Saccha

rose, maltose, and dextrose were fermented with the production of acid,

but no gas.

Due to the peculiarity of this case and to satisfy ourselves that

the organism recovered from the mink was Bacillus anthracis, the disease

was reproduced in sheep, which are highly susceptible, showing a typi

cal septicemia.

One sheep was inoculated subcutaneously with 1 ml. of a saline

suspension of a 24-hour culture, and it died in three days. The symp

toms and the postmortem lesions were those of anthrax. B. anthracis

was recovered in pure culture from the heart blood, spleen, and peri

toneum.



Summary

A Gram-positive bacillus, morphologically and culturally identi

cal with Bacillus anthracis, Was isolated from mink. Transmission

experiments in guinea pigs and a sheep produced symptoms and lesions

typical of anthrax infection.

Turunculosis in Young Trout

PUrunculosis is a disease which chiefly affects species of

salmonoid fishes. Of the trout species the brown trout Salmo trutta

Linnaeus and the 'brook trout Salvelinus fontinalis Mitchill are par

ticularly susceptible. The disease is of a sporadiac nature in wild

fish. Duff (3, p.249-255) in 1932 reported heavy losses in Dolly

Varden trout Salvelinus malmaepectabilis Girard and Rocky Mountain

whitefish Prosopium williamsoni Girard in the Elk river in British Co

lumbia. In ?ontana, Brown (2) states that in 1934 serious losses

occurred in mature brown trout during the spawning season in the Madi

son River at Ennis, Montana.

History and Symptoms

During the first hot days of August, 1939, coastal cutthroat

fingerlings, Salmo clarkii clarkii Richardson, from the Alsea Fish

Hatchery were presented at the laboratory for examination. The fish

had been fed frozen ground hog livers and spleens, and the hatchery

superintendent noted that only the fish fed such food developed trouble.

Losses amounted to several hundred per day, out of a total of 230,000

cutthroat fingerlings.
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The symptoms noted were not unusual, death taking place shortly

after the fish were noted to be in distress. A frayed condition of the

fins and tails and the appearance of hemorrhagic areas, chiefly on the

abdomen, were the principal lesions noted. In some fish well-developed,

ulcers were found that were surrounded by some tissue debris, including

many red blood cells.

Bacteriological Studies

ExaMinations of specimens were carried out in live fish brought

to the laboratory from the hatchery. The lesions were seared with a

hot spatula and cultures were made on heart infusion agar pH 7.4 and

incubated at room temperature. Direct smears made from the lesions and

stained by Gram's stain showed an apparently pure culture of short,

Gram-negative rods with a tendency to bipolar staining. Some appeared

as diplobacilli. A pure culture of the bacterium was isolated from the

lesions in the diseased fish.

The bacterium is a short Gram-negative rod, varying in size and

usually occurring in pairs. It is nonmotile in hanging drop prepara

tions and nenspore-formine. The organism is an aerobe and a faculta

tive anaerobe. Abundant growth occurred in two to three days on all

routine media at room temperature.

Punctiform colonies appeared on heart infusion agar slants in

24 hours, and after three days these were on the average, 2 mm, in

diameter. The colonies had lobated edges, were translucent and glis

tening, with a definite raised center, which became brown on prolonged

incubation. After from six to eight days incubation, a brown pigment
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wee produced by the organism, which diffused throughout the medium. He

molysis was produced on blood agar. In broth there was moderate cloud

ing of the medium with no pellicle formation or deposition of sediment.

Gelatin was liquified in three days. Nitrates were reduced to nitrites.

/ndol was not formed. The Voges-Proskauer reection was negative.

The bacterium after 48 hours incubation produced acid and varying

amounts of pas in dextrose, galactose, seccharose, marmite, levulose,

and maltose. Salicin was fermented after 60 hours. Inosite, rhamnose,

dulcite, glycerol and lactose were not fermented. Litmus milk was

slowly peptonized without coagulation in about 14 days.

Pathogenicity. Ten trout, Salmo elarkii clarkii Richardson, six

inches in length, were injected subcutaneously with 0.2 ml. of a 48-hour

broth culture. An equal number of fish were punctured with a sterile

hypodermic needle and used as controls. Death occurred in all the in

jected fish in three days. At the site of inoculation, there developed

a pulpy circumscribed area approximately 2 cm. in diameter. Upon inci

sion and laying back of the skin, the open lesion contained a diffused

hemorrhagic area in the center, consisting of necrotic tissue debris,

blood corpuscles, and bacteria. The periphery of the lesion was hyper

emic, but not necrotic. The visceral organs appeared normal. Smears

from the lesion stained by Gran, 's stain showed an apparently pure cul

ture of short Gram-negative rods. Pure cultures of tht organisms were

recovered from the lesion, kidney, liver, and heart blood of these fish.

Immature Pacific lampreys, Entosphenus tridentatus Gairdner, 10 to

15 cm, in length, were resistant to subcutaneous doses of 0.1 ml. of the

isolated organism.



Twenty-five ml. of a 48-hour culture were introduced into an aquar

ium containing goldfish and filled with stream water. Another aquarium

with eoldfish, but with no culture added to thy: eater, Le eved as .x con

trol. After a period of seven days, the organism could not be recovered

from the infected aquarium on plating. The fish remained healthy.

Since steelheads, Salvo gairdnerii gairdnerii Richardsor, ere con

sidered highly resistant to the disease, the 'idney of fifty fingerling

cte,lhcad trout were cultured with the idea that this species might act

as carriers of the disease. The results were negative.

A guinea pia was injected subcutaneously with 0.5 el. of a 48-hour

broth culture and two rice were injected intrapoeitoneally with 0.2 ml.

of a 48-hour culture. No ill ef-rects were observed in the guinea pigs

or -lice.

Discussion

The bacterioloeicel and pathological characteristics ef this vgan

isr are identical eith Bacterium selmcnicide Tell! an and Neumann (1, p,636),

the cause of en epizootic disease called furunculosis in selnonoid fishes.

Outbreaks have been described by a number of workers in England (11, p.1

17), Canada (4, p.105-122), and the United States (7, p.411-415). The

identity of this organism was confirmed through the courtesy of Professor

D. C. B. Duff of the University of British Columbia.

Investieatiens in the British Isles indicete that the die, ese is most

prevalent in nature fish. Such was -,ot the cas in this outbreak where

heavy lessee occurred in three inch cutthroat fingerling trout, and no

mortality was observed in older fish. It is the opinion of hatchery men
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in Oregon, where the disease occurs, that it principally affects fin

gerling trout and it appeared worth reporting (10, p.21-24). It was

observed in this outbreak that cutthroat trout apparently were more

susceptible than rainbow trout.

One hatchery superintendent has reported that when fingerlings

are fed frozen hog liver and spleens during hot weether, the fish go

off feed with subsequent development of the disease. When this feed

Was replaced, losses stopped. B. salmonicida was not recovered from

this type of feed. What etiological factor in the feed may be involved

with the development of the disease is not known. It is hoped that add

itional studies can be made of the disease as subsequent outbreaks occur

so that different aspects of the disease can be more fully understood.

During recent years, there has been an increasing demand by spor

tsmen for the liberation of more and larger fish for stocking purposes.

This demand has increased the difficulties which are experienced when

fish are kept in hatchery ponds and reared to a length of six inches or

more. Diseases and parasites constitute one of the most important prob

lems with which hatchery men have to deal when larger fish are raised.

Summary

An organism identical with Bacterium salmonicida was isolated

from diseased trout, Salmo clarkii clarkii Richardson.

The disease is apparently most prevalent during hot weather and

as far as is known, it has occurred only in hatchery rearing ponds

in Oregon.
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Gaseous Lymphadenitis of Deer

For several years reports of diseased deer in the Northwest have been

brought to our attention by hunters, game protectors, and other game of

ficials. The reported etiology of the disease has been as varied as the

sources of the information, and at different times has been ascribed to

necrotic stomatitis, actinomycosis, and pseudotuberculosis.

The descriptions of the lesions of the disease as noted by hunters

and game officials were also quite varied. Some observers reported seeing

no evidence of disease in an animal that they had shot and dressed, but

the following morning they would find green slime inside of the carcass.

Others would find socalled boils in the thoracic or abdominal cavities,

in varying locations, but most frequently found along the vertebral

column. Animals also were observed to be affected with open sores over

the body and feet, but apparently in good flesh.

Laboratory Studies

As a result of requests made to state game protectors and other game

officials to supply the laboratory with specimens showing typical lesions

of the disease, two entire carcasses and several portions of carcasses

were received during the hunting season in 1940. All of the pathological

material was obtained from one species, the Rocky Mountain mule deer

Odocoileus hemionus hemionus. The first four specimens were obtained

from north central Washington and the remaining two from northwestern

Montana.
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Cbsrvel,ions

Specimen 1 was the dressed carcass of a four.-point buck deer, in

excellent flesh. The lesions observed at necropsy were those described

by hunters as "boils" or "sores" and consisted of three abscesses, 4 to

6 cm, in diameter, located in the thoracic cavity, attached to the pleura

and muscles along the vertebral column. Two of the abscesses had esta

blished fietulous tracts through the wall of the thorax, perforating the

skin. The hair around the external orifices of these fistulas was matted

with dried exudate, indicating a constant discharge. Active lesions were

confined to the tore quarters, but in removing the hide, strands of scar

tissue were noted, indicating healed fistulas, Some of these old fistulas

could be traced into the deep muscles of the back and the loin, but no

lesions of the healed abscess could be found in the abdominal cavity,

In dissecting the muscles of the fore leg, four small abscesses were

found.

Specimen 2 was the sternal part of a deer thorax. Three large abs

cesses, 5 to 8 cm, in diameter, were found adherent to the pleural sur

face. All the abscesses possessed a heavy fibrous wall and contained

the typical thick blue-green exudate.

Specimen 3 consisted of four unusually large abscesses removed from

the carcass of a buck deer, The exact location of the abscesses could

not be determined owing to the fact that only small parts of muscles

remained attached to them. The largest abscess measured 17 cm, in length

and 7 cm. in width. The walls of this abscess were also unusually thick.

Specimen 4 was the dressed carcass of a young doe deer,in good flesh.
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Necropsy revealed several small abscesses, 1 to 2 cm. in diameter, on

the pleural surface of the sternum. A larger abscess, 4 cm, in dia

meter, was attached to the lateral border of the abdominal surface of

the diaphragm and perforated the abdominal wall and skin. There were

three abscesses, 3 to 4 cm. in diameter, on the right parietal surface

of the liver with adhesions between this and the adjacent peritoneum.

Specimen 5 consisted of the liver and foot of a deer. There was a

large swelling on the fetlock containing a number of small spherical pus

pockets. The liver contained many small abscesses beneath the capsule.

Specimen 6 was the thoracic wall of a deer. A number of large ab

scesses were contained beneath the pleura.

All the abscesses examined were characterized by thick walls of

connective tissue and contained a viscid, homogenous greenish-blue pus.

Cartilaginous or bony structures were not involved in the abscesses.

Bacteriology

Smears of the pus stained by Gram's method revealed the presence

of pleomorphic, Gram-positive, rod-like bacilli, occurring singly or

irregularly in small clumps. Routine examinations of the pus for

Actinomyces bovis and Mycobacterium tuberculosis were negative. Coc

cold forms were generally predominant on culture media. The organism

was nonmotile, and capsule formation was not observed in direct smears

or from culture media.

Rae cultures were obtained by streaking pus on blood-agar plates.

Direct isolations showed no evidence of contaminants, and well-isolated

colonies were obtained on primary isolations. Single colonies were picked
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and transferred to brain-heart infusion broth, pH 7.4. The growth from

broth cultures was stained and examined for purity, then streaked again

on blood-agar plates to insure thet the cultures were pure.

Cultural characteristics revealed the organism to be an aerobe and

a facultative anaerobe. Moderate growth occurred in 48 to 72 hours on

routine media incubated at 37° C. after primary isolation. Growth on

blood-agar was rather luxuriant, and hemolysis was evident at 48 hours,

The colonies on blood-agar were circular, convex and dull, with a definite

raised center. They were opaque, grayish, and friable. In brain-heart

infusion broth, growth was moderate without clouding of the medium. The

growth was granular with pellicle formation, and sediment was deposited

on the sides and bottom of the tube. Growth in gelatin stabs was filiform

in nature with no liquifaction in 14 days.

Litmus milk was unchanged after five days of incubation. Dextrose

and levulose were fermented after 48 hours at 37° C., with the production

of acid, but no gas. Marmite, salicin, lactose, and saccharose were not

fermented. Cultural and biochemical characteristics of the organism

identified it as Conynebacterium ovis,

Pathogenicity. Male guinea pigs injected intraperitoneally with

0,5 ml. of a 24-hour broth culture died in five days. The symptoms noted

were suggestive of a mild intoxication. Necropsy revealed a pronounced

peritonitis accompanied by numerous minute abscesses on the omentum, liver,

and spleen.

Two male guinea pigs were then injected intraperitoneally with a

amaller dose, 0.2 ml, of pus suspension obtained from a deer abscess and

a 24-hour culture, respectively. The guinea pigs died 35 to 40 days
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following inoculation, showing ettreme emaciation and marked orchitis.

On necropsy a small abscess was found at the side of inoculation and

numerous abscesses, 0.3 to 1 cm. in diameter, on the liver, spleen, and

in the omentum. There were extensive adhesions involving the liver and

other viscera while the testes had undergone necrosis with partial dis

solution, leaving a large quantity of purulent exudate in the tunica

vaginalis. Pure cultures of O. ovis were recovered from the abscesses

in both guinea pigs.

Symptoms of intoxication, when larger doses of culture were ad

ministered, suggested the presence of a toxic substance in cultures of

this organism. In an effort to demonstrate a soluble toxin, cultures

were made in brain-heart infusion broth, pH 7.4, to which one per cent

solution of proteose peptone had been added. These were incubated at

370 C. for ten days and filtered through Berkefeld N candles. Guinea

pigs were then injected intraperitoneally with 2 ml. of the resulting

filtrates, but the animals shored no deleterious effects. Considerable

varietion in the ability of different strains of C. ovis to produce toxin

have previously been observed.

Discussion

Caseous lymphadenitis is apparently a common disease of deer in the

Northwest. Hammersland and Joneschild (5, p.186-192) have reported what

is believed to be the same disease of deer in Montana, as pseudotubercu

losis of deer, while Shaw and co-workers (9, p.22) have reported that a

disease similar to caseous lymphadenitis occurs in the deer of eastern

Oregon.
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Records of the disease are too few to warrant conclusions as to

any definite limits of its occurrence and these observations were re

ported as a natter of record (8, p.129-131). All the specimens were.

obtained from areas where heavy populations of deer occur. In winters

of moderate or heavy snowfall, some deer herds in Washington and Mon

tana are on winter range that is seriously overpopulated, with the re

sulting depletion of the forage. It is possible that these problem deer

areas may serve as foci for the dissemination of lymphadenitis.

The portal of infection with easeous lymphadenitis has not been

proven in deer. However, it is probable that the disease may gain

entrance to the body by various routes. Abrasions or other injuries to

the skin as well as the respiratory and digestive tracts must be con

sidered as routes of infection. Feeding on coarse roughage over a

period of time may be responsible for the infection gaining entrance

through abrasions in the digestive tract.

Present limited data make it impossible to estimate the number of

animals affected or the loss occasioned by this disease as it varies

from year to year. It is known that a number of affected carcasses

brought in by hunters are discarded each year. It has been the practice

of the Washington and Montana State Game Commissions to permit the tak

ing of a second deer to replace one found to be affected with caseous

lymphadenitis. It is believed that the infection is not injurious to

man, although from the esthetic standpoint alone, it is not desirable

to use infected carcasses.

The cases observed have been benign in character, and a fatal ter

mination would have occurred only had the disease become generalized.
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The affected animals probably would become badly emaciated, then the

disease, as in sheep, would terminate in a fatal pneumonia. Rupture of

an abscess in the abdominal cavity would probably result in a diffuse

peritonitis. The carcasses reported by the hunters as turning green

over night undoubtedly contained a small unnoticed abscess, which, being

cut when the animal was eviscerated, permitted growth and spread of the

organism before the carcass cooled.

Caseous lymphadenitis commonly occurs in domestic range sheep of

Oregon and Washington. In Montana the disease occurs infrequently in

domestic sheep. The disease in sheep is reported as being more common

in rams and ewes than in lambs. Since domestic range sheep are grazed

extensively over most of the National forests, it is probable that in

some instances the infection in deer is a direct result of multiple use

of the range. Further observations are essential to obtain more complete

knowledge of the epizoology and the possibilities of control of this

disease in deer.

Summary

Corynebacterium ovis was isolated from characteristic abscesses in

deer, Odocoileus hemionus hemionus. The etiology of the organism is

identical with that of the organism that causes caseous lymphadenitie

in domestic sheep. A cultural study of this organism, with symptoms and

lesions produced in experimental animals, is important to differentiate

the disease from other suppurative processes.
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Miscellaneous Observations

Some parasites of antelope. During the antelope hunting season

of 1944 in southeastern Montana, I was afforded an opportunity to make

a preliminary study of the intestinal parasites of antelope. The fol

lowing species were recovered from the gastro-intestinal tract.

Abomasum

Hemonchus contortus

Pseudostertagia bullosa

Nematodierella longispiculata antilocaprae

Marshallagia narshalli

Ostertagia cireumeincta

Small intestine

Nematodierella longispiculata antilocaprae

Trichostrongylus colubriformls

Nernatodirus spathiger

Caceum and colon

Trichuris sp.

Eimeria sp._

The parasites were not found in sufficient numbers to be indicative

of clinical parasitism, but probably could become a serious menace in

areas where antelope increase beyond the carrying capacity of the range.

Tularemia in beaver. Two beaver found dead in the Gallatin River

of southeentral Montana were brought to the laboratory in January, 1945.

At autopsy they showed an excess sanguinous fluid in the thoracic and

peritoneal cavities. The spleens and livers were enlarged and beneath
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the capsules both organs contained numerous necrotic foci about 2 mm.

in diameter. Pure cultures of Pasteurella tularensis were obtained from

both sets of livers and spleens. The occurrence of tularemia in beavers

in Montana is not uncommon and the possibility exists that contaminated

streams may be an occasional source of human infection.

Mange in elk. Losses of several bull elk were reported at St. Regis,

Montana, in February, 1946. Upon examination of two elk the hair was

found to be absent from the sides of the neck, withers, fore-part of the

shoulders,, flank, and hind legs as far as the hocks. The autopsies

showed no significant pathological lesions, except emaciation. Samples

of skin and hair taken from the neck and withers were found to be heavily

infested with parasitic mites" 2803rninwassp. Mange is uncommon

in elk and it has not been reported as a contributing factor to winter

losses. Probably mange could become widespread among elk when heavy

concentrations occur on winter range.
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