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BIS3N ‘AIID LRUCHELIOSIS IN YSLLOWSTONE WATIONAL Pi2K:
A FROBLEM ANALYSIS
Williza J. Bamore
Research Biologzist

Introduction

This report reviecws past attitudes and programs relating to trucellosis
control in the park, analyzes the present situation, and presents
recomendations as to the course of action we should take in the :ntur;.
The report is not a comprehensive rcv;eu of the epidemiology of
brucellosis, its transmissibility, or the details of Federal and State
brucellosis eradication progrsns.

Intomtion‘wu obtained from park and library files and from information

Surnished by or developed through discussions with Fary Meagher; Glen‘
Cole; Kemmeth Oreer, Montana Fish and Game Department; and Dr. Fsul
Holcomb, Animal Health Division, U. S. Department of Agriculture.

Host of the historical information nsed in this problem analysis,
scme "facts” about brucellosis and the brucellosis eradication progran,
data on bimon herd sisze over the years, the occurrence of brucellosis

-4n park bison and elk, and significant supporting documents are

included in the Appendix.



The Past

Brucellosis may or may not be indigencus to the western hemigphere,
North Armerica, and Yellowstone r!ational Park. This question will
never be answered. Brucellosis was first detected in the park bisoa
herd in 1717. Apparently this wvas thé first tine the herd hzd been
tested. o concern was shown about the disease at that time, even
though the park was engaged in an intensive programr to increase the
bison population from near extinction in the early 1700's.

The U. S. Department of Agriculture éubarked on a brucellosis eradicatien
program in domestic livestock in the 1930's. The program haa increased
in scope and effectiveness ihirouzh the years and has been backad by
increasingly restrictive regulations. The stated goal of the Depariment
of @Mtwa is to erardicate brucellosis from the ‘entire United States

by 1975.

From the begimming, the National Park Service and, more specificaily,
Yellowstone National Park; have cooperated with the Department of
Agriculture in their brucellosis control and eradication progranm.

In the early years, when bison wintermé in the Lamar Valley were ici
and intensively managed, cooperation involved some tmﬁg of bison
for brucellosis.- Beginning in the 19140":: the testing program was
expanded, and a trial program was carried out to reduce the incidencs
of brucellosis in the Lamar bison herd through calf vaccination and



slauchter of reactors. This program was aspparently successful, since
the incidence of brucellosis in the herd was reduced from 62 porcent
in 19kY to 15 percent in 1748 Apparently this intensive program was

not continued, perhaps partly because larse scale handling of the Lamar

herd under "ranch" type conditions was deemphasized in the 191:0's and
was eliminated im about 1952. The control progran was not gpplied to

other segements of the park bison herd, such as thoss in Pelican Valley

and Hayden Valley.

Cooperation also consisted of cessation of live bison shipments from
the park between 19LL and 19L3. Live shipments ware sgain gtopped
in 1551, &nd apparently m live bison were shipped between 1952 and
1561, | '

It was early recognized by Service personnel and consultants from the
Ue. S. Fish and Wildlife Service that (1) any reduction in bison
reproductive performance due to brucelloeis could not be congidered
serious in repgard to natural parpetuation of the Yellowstone herd,
(2) £ brncem control was initiated the reason would be to avoid
public criticism and to facilitate futurs bison live shipments rather
than to safeguard the herd itself, (3) an effective brucellosis
eradication progras is impractical under conditions that prevail in



It appears that since the 1940's, when the U. S. Departmemt of
Agriculture brucellosis control and Mcation program began to
shape up as a nationwide program with definod goals that seemed
attainable, the park!s approach has been to incorporate some kind of
brucellosis comtrol activities into cur routine bison reduction
prograte DBrucelloais control for its own sake has never been practiced
nor have we stated that we were interested in carrying on such a
progran axcept as it covld be accomplished along with other active
wildlife managenent programs. This errangement m apparently
satiasfactory to the Department of Azriculture up to the very recent
past. Even & "token" program of bruceilosia testing or control has
not been consistently carried out over the yoars.

Until the winter of 1562-63 all brucollosis control activities have
involved only bison wintering on the Horthox;n Yellowstons winter range.
Prior to that time all bison herd reduction operations ware by live
trapping (Hortharn Yellowstons winter range only), or by fleld shooting;
therefors mo brucg]los:ls testing or control had been carried out on the
Peiican Valley or Hayden Valley-Nez Perce herds. Development of
helicopter driving techniques permitted live trapping bisoa from the
Hayden Valley-Nes Percs herd in 1962-63 and initiation of testinz and
control efforts on these herd segments the winter of 1563-6L.
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The policy of mot live shippinz Lison from the park was broken in the
winter of 1961-62 when 143 bicon were shipped from the Lamar Valley

herd and in 1962-63 vhen 357 wore shipped fraw the Hayden Valley-kas
Perce herde Some of the bison shinped from the Lamar Valley were tested
for brucellosis by the Ue 5o Lecartment of Agriculture, but reactors were
ghippede lNone of those ghipped from the Hayden Valley-iez Perce herd
were tested for brucellosis. This herd had a brucellosis incidence of
about 30 percent in 176L-65S; therefore it is certain that somov brucellocis
reactors vere live shiﬁped in 1962-63. Live shipments in both 1761.62
end 1762-63 wers to a private ranch uelar Gillette, Wyonming. The trapaing
operations both years were carried cut by the ranch ovmer under contrsct

with the National Park Service, The arranzement had political overtones.

In 1964, in oxder t0 strengthen the brucellosis ersdication procram,
federal regulations wers put into effect that prohibited live shipment
(except for slaughter) of bison from herds known to be infected with
bmcanolip. This put en end to live shipmants from the park for
transplanting purposss, mt we did live ship bison to Livingston, }ontana,
for slaughter in 198k-65 and 1965-66. }o bison herd reduction progrmmas
ar brucellosis testing and/or control programs have been conducted since
the winter of 1965-66.

The Present Situation

In recent years the U.. S« Departnent of Agriculture and State Livestock
Sardtary Poards, backsd by more strict regulations and new testing and
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rionitoring techniques, have beon intensifying tho nmatiomside

brvcellosis er«;.:iication proprane  Success in achieving brucellosis-fros
status or modificd brucellosisefres status over increasingly large erc:
has probably spurred their efforts, as has the fact that the 1975 taret
date for total brucellosis eradication draws ever closer. Tha concernad
agoncies ars apparently giving ineressing attention to so-called “problem
hexrds™ of domestlc livestock where brucellosis has not been eradicated
for ons reason or ancther. Eison herds on Hational Park Service ereas
£211 into this "problem herd” category.

As the national brucellosis cradication program has intensified, the
Kational Park Service has been sub:}ecﬁed to incressing pressure to “clean
up® bison herds in Service areas. Increa'sing concern has been oxpressed
about Yellowstone bison eerving ss a reservoir of infection in an arca
that was otherwise becoming free of ths disease. Montana and Vyoning
counties adjacant to the park were modified certified areas by 19562;
that 18, not more than 1 percent of the cattle were affected by
brucellosis, and not more than S5 percent of the cattle herds hartor
brucellogis. In Montana, 50 of 56 counties (including Park County
adjacent to the park) could be cartificd free of brucellosis now;
however the State veterinarian prefers to wait until the entire State
can be certifiod frese rather than certify individual counties (Dr. Paul
Holcomb, ;;waonnl coxrmanication). Counties adjacent to the park in
Tdsho were brucellosis free in 1967; that is all herds have been



declared fres from brucellosis t7 both tha U. Se Departaent of
Agriculture end 'the Statee Incrcasing concern about brucsllosis in
bison culizinated in a bison mansgement plan for the Midwest Resion in
196l which accepted brucellosis control Wor eradication as a desirable
objectives Since 196h activeo pregrams aimed at brucellosis control ani/or
eradication have boen in effect in all National Park Sarvice areas that
contain bison.

Presently, our Long Range Wildlife Management Plan (signed by the
Director in October 196L) provides for atterpting to minimize brucclloais

in all park bison hords in cooperation with the Us S. Department of
Agriculture. This includes live trapping, testing, calf vaccinetion,
and dizpos=al of bmceliosia reactors. Bo;mvar, brucellosis control xas
to be aceomplished in conjunction with bison population control prozrans,

oot as a specific program unto itszelf,

In order to accomplish the brucellosis comtrol program, it was propozed
to bulld a live trzp (for helicopter driving) in Pelican Valley. As

a result of experience gained from 1962 through 1965 in trapping bizon
\d.t.h helicopters and in handling bison snmually, both U. 8. Department

of Agriculture and Service personnsl exnressed dissatisfaction with a
*token® program that would be never ending and that would be increasingly
difficult to carry out as bison becoms more "conﬁitioned" to helicopters
and handling operations.
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Curre.ntlvae are operating according to directives from the Rezionzl
and Washinston offices stating that we will cooperate with the U. S.
Departnent of Azriculture in eradicating brucellosis from park bison
herdse The program ig still a "token" ons so far as involvenent and
cffectiveness is concerned. Operational problazs -are recognized by
both U. Se Departnent of Agriculture and Service persomnel. The progran
is not satisfactory from our stanipoint or from the standooint of the
Ues Se Departnent of Agriculture. o control has been accotmpliahed the‘
past two yoars simply because no bison herd reduction has bean necessarye.

Rocent concern about Yellowstone'!s “diseased" bison herd may be in
response to the fact that we have not carried out any brucellosis control

activities since the winter of 196h-65." Renewed pressure to "do cwrathin

may also have bsen in responss to our meeting with U. S. Department of
Azriculture percomnel on Lovember 21, 1567. At this meeting the mecd

for future bison reduction programs was questioned as was the feaszibility
and desirability of workinz toward brucellosis control or eradicaticn

in park bison. The U. S. Department of Agriculture brucellosis ercdicatic
people nay have gotten the impression that ve were backing away ﬁm

our earlicr commitamts.

So far as physical and biochaaical tests can show, sn organisam of the
sama type &s occurs in domestic livestock (Brucella abortus, Type Cno)
bas been isolated from Yellowstone Park bison and elk that have reacicd

positively to the brucellogis agglutination test. The incidence of



brucellosia in elk gince 1960 has averaged 1.32 percent of 5,788

animals tested and has ranged from .10 (9LS tested) to 5.31 (621 tested).
The incidence in biéon in recent years has averaged about 54 percent

for animals from Lemar Valley, 42 percent in Pclican Valley, and 26
percent in anizmals from the Hayden Valley-Nez Porce herd segment.

Bison and PBrucellosis from the !MNational Park Service Standooint

Since the begimning o.f the U. S. Department of Agriculture's brucellosis
eradicstion progras in the 1930's, park personnel and cooperating=
roesearchers from the U. S. Fish and ¥/ildlife Service have recogniszed that
brucellosis control and/or eradication is not necessary or desirable to
accomplish basic park purposes. More re&ently, the many serious drawback
of being involved in such a program have becoxe more apparente Tho nark
has been inwvolved only because of pressure from another federal sgency
(and ultimately pressure from state and local interests) ami perhaps
because of the necessity of maintaining an "image" of interagency
cooperation within the federal establishment. Of course, a crusade to
fgtamp out disease™ 1n humans and in economically valuable domestic
livestock receives great support from concerned interest groups and the
informed publice. Agencies conducting the crusades have a great deal of
political and legal power.

Some undesirable aspects of being involved in a brucellosis control
program include: (1) brucellosis may be endemic to the bison herd and



therefore an evolutionary factor that "y bs important and that we
ehould preserve as part of the park ecosystem, (2) the Yellowstone

bicon herd is the only freso-ranginz (unfenced) herd in the contiguous

L8 stateses It has great esthetic and scientific wvalue for that reacon
and its integrity should be maintained. (3) Though the Yellowvstone bizor
herd has been "contaminated” by breedinz with introduced animals, the
hord still does contain fblcod lines" from bison that originally ocowupiled
the park, and thege original inhabitants may have been of the "mountain®
variety, rather than the "plains® veriety. This haa ‘simificant
scientific value. (L) An effoctive brucellosis control program would
seriously affoct the distritution and behavior of the herd and would
reducs visitosr opportuwritics to view biss;n.

/ A3 has been recognized from the begzimninz, there is no reason for

Yellowstone MNational Park to bs involved in a brucellosis ermiication\

prograa {rom the standpoint of boét achieving the bazic puwrposes of
the park. /

Bison and Brmeellosgis from the U, S. Denartment of Acriculturs Starndosoint

Ths Department of Agriculture and cooperating state agencies firmly
expact to eradicate brucellosis from domestic livestock-=hopefully by

@ They will employ all l;'Ea_l and technologicﬂ. methods at their
disposal to accompligh this goal on schedule.

10



With increasing offectivencss of the brucellosis eradication progranm,
the Ue Se Departnent of Asriculture and cooperating state agencies ars
looking ever more critically at isolated "oroblem situations‘--guch as
bigon herds. Infected bison herds are considered a potential source of
reinfection of domestic livestock that have besn rid of the disease at

great trouble and expenses. Whether or not bison can trancmit brucellosis

to cattle 1s not clear, tut infected blson herds do indefinitely maintein

\\ S / the disease in a high percentage of animals (up to 62 percent in the
6"" IS / park) unless the disease is controlled.

P

UWJ’ \ .

N "o Presently, the U. S. Departnent of Azriculture does not consider wildlife
Q on) such 23 deer, s &and moose as sources for reinfection
(other than bison) h d elk, ard b o inf

of domestic livestock onre the diserns has been essentinlly eliminated

from domestic livestock in many states.. Apparently the U. S. Department

of Agriculture asmmes (perhaps rishtly) that, even thousgh brucellosis
does occur in wildlife, incidence is very low, and the disease disadpears
from wildlife once the source of reinfection in domestic livestock is
eliminateds This assuption needs clarification.  However, it may be

\Nr'v
/-\9\\ ‘»k' A (,5,}9 significant that domestic livestock have bean maintained firce of brucellos=i:

—_ -
wﬁ ' in many states despite any source of reinfection that may have persisted
in wvild asninmals.

Our knowledge of bison movenents indicates there is little chance that
bison will transmit brucellosis to cattle outside the park. This chance



can be further reduced or eliminated throuzh measures reccmended in

this reporte. No brucellozis has been detocted in cattle herds surroundir
the park for the past 10 years. But persomel involved in the brucellos:
eradication prozram have consistently maintained that, even thouch the
statistical probability of Yellowstone bison spreadinz bruccllocis t»
domestic livestock is very low, the probability does exist, and it siould
be eliminatode

Anothor thing that might concern the U. S. Department of Agriculturs is

that by allowing brucellosis to persist in Yollowstons a “precedent!

nicht be established that could be used by others as an excuse not to

cooperaté fully in the brucellosis eradication programe. Perhsvs this

is uvnlikely because the econonric sense af eradicating brucellosis from
—_—

domestic livestock 1s fairly clearcut.
\

Problemg_ ard inanswered Cuestions

The following discussion is based on information availahle in Yellowstone
National Parke A more thorough review of the sciemtific literature and/or
co:':anltat:l.on with authorities on brucellosis and brucellosis eradication
might provide satisfactory answers to some of the quasstions.

We know there is very little chance that bison can spread brucellosis -

-to surrounding cattle herds. Chance of spread can be further reduced

by initiating recommendations in this report. °

12
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Y'e can assume that, without population control (herd reduction), the
paric bison herd .will increaso to at least 1,300 and perhaps hizher.
When this occurs, chances of bison moving out of the park will probably
be increased, and we could be faced with a different situstion than ue

emme———"

have now. Adequate study of chenginz conditions as they develop should

C—_—

provide the basis for solving any problems as they arise.

We can ask in all seriousness whether it is actually possible to
eradicate brucellosis in Yellowstons without eradicating the bison.

et

Will any profrsa other than hord eradication sarve' any other purpose

than to reduce the incidence of hrucellosis? If reduction in the

incidence of brucellosis is all that can be expected, we would be in a

%J/ﬁ\ﬂ)’ \L never ending program. Should we mess with the herd if we cannot be

assured of completely eradicating brucellosis when we already imow that
there need be little or no chance of epreading brucellosis to cattle

sarrounding the park?

We need to know more about the chances of horses cantracting brucellosis
in the park, carrying it out, end transmitting the disease to cattle
herds cutside the park. Sumier horse use (both by the Service snd
visitors) may prove to ba one of the greatest potential sources of
spreading brucellosis out of the park.

13



Poaslble Courses of Action

If the biological, esthetic and sclientific interests of Yellowstone
Hational Park wexrs the only considerations, we would do nothing at all
towards controllinn and/or aradicating brucellosis from ths park.
Obviously, this is not satisfactory, and we can do more toward preventing
the spread of brucellosis from the park without adversely affectins the

bisone.

The alternative to doing nothing is to cooperate with the U, S. Dedartmen
of Agriculture in their brucellosis eradication program. Cooperation
could take two forms: -

1. Participate in & full-fledged eradication program in the park. Three
approaches are apparents '

&« A "token" program consisting of periodic calf vaccination and
removal of brucellosis rcactors. This érogrin could bs carried
out either in conjunction with bison population reduction
prograns as we have done in the past, or specifically to control
brucellosis if no gencral herd reduction programs are needed.

Past experience shows that a "token" program of this kind is
genseless because it is essentially unending. Perhaps scme
reduction in the incidence of brucellosis would be obtained
after many yoars, but the disease would still be present, arnd

1k
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maintenance of the reduced incidence would require a continual
control progran. A great deal of effort and expense would b
expended, the bison herd would be contimially haracsed and
handled (reducinz visitor opportunities to view bison), and
we would still be 1ittle better off than we ars now, so far

as eradicating brucellosis froea the park 1s concernsd.

The only way this approach could hope to be succescful is if

" most ‘bison in the park could be trapped and handled snmally
or st least fairly frequently. This is literslly izpossible
with a free-ranging herd under conditions of climate, topograghy,
and accessibility that exist in the park.

In the vinter of 156L-65, only about 70 perceat of the bison
vintering on the Northern Yellowstone winter range and in the
Hayden Valley-lez Parce area were tranpede This is probadly
the naximm trap efficliency that could be obtained. The winter
was & good ons for trapping, and bison were not “conditioned”
to helicoptera. Trapping efficlency would go down in less
satisfactory winters and as bison learned to awvoid being driven
snd trapped by halicopter.

As rocamended by & U. S, Department of Azriculture official, an
all-out affort could be madse to live trap as many bison as possibl

" from the Hayden Valley-llsz Perce, Pelican Valley and Lamar Valley

15
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%‘A herds during the winter. These snimals would be tested and held

&S

—\_,/—'ﬂ .
under fence’until proved brucellosis frea. All reactors would be
elininated. In the meantime, an all-cut effort would be made to

.% kill off all bison outside t;ho holding pens throughout the parke

6
%o’\ After accompliching this, the brucellosis-frees znimals would be

If we rmat undertake brucellosis control in ths park, this is

< the plan that has been favored by park personnel and U. S.
Department of Agriculture veterinarians most familisr with
conditions in the parke. It would be extremely expensive and

y complets sucosss in elininating brucellosis the first time
y(“Qb around mld not be guaranteed. Obvlously, even tais approach
o (T"kv{ would sariously disrupt the bison herd, but probably less so than
g the never ending prograa of calf vaccination and elimination of
reactors outlined above.

Ce Thoparkbiaonhqdcouldbekﬂledoftandmplaceduith
brucellosis-fres bison. 0f course, this would be completely
unacceptable from the park standpoint, but it probably would
stand the best chance of climinating the threat of bison

c}(\v(\ transaitting brucellosis to uttlo-fw
Y %&/ reinfected by other park wildlife. Then the eradication prorran
. might have to be repeated.

16
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2. Provent bison {rom infecting cattle outside the park by preventing

contact or tranamission between bison and cattle. This scems to

ba thes most rational approach for several reasonst

b.

d.

—

Trapping, handling, testing, vaccinating and elimination of bison
reactors from park herds is seriocusly at odds with preservine

the one truly wild bison left in the United States and providing
opportunities for visitors to seo and photograph them.

Recent reaearch.haa confirmed earlier indications that Yellcwstone
has essentially one bison herd; Even though herd sermonts nay
seasonally concentrate in certain areas, thers is free and fresuent
1n£mhange between the segmants. Thus any effective brucellosis
control and/or eradication prozram would have to simultancously
cdeal with bison throughbout the psrk.

Even an intensive progran inside the park would not guarantee
elimination of the dissase.

The fact that there has been no evidence of brucellosis
cattle herds surrounding the park for the past(10 y 3 sugzests

that the chances of bison infectinz these herds are very rsiwcte.

The chances could be further reduced by an intensified program

to prevent bison from leaving the park, cattle fram entering it,

and, an adequate system of monitoring cattle herds surrounding
YELLCW/STO, (&

. NATIONAL PARK
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the park so that brucellosis-infected cnimals could be quickly
detected and the disease pravented from spreading if it did clow

up in the herds.
e Voo huk N oo

Since @uon that move ocut of thes park are bulls, the chance
of transmitting brucellosis to cattle may be very small.

Recormendat. fons

l. Request that Yellowstone National Park's wild bison herd be excluded

from the overall National Park Service program to control and/or

eradicate brucellosis from all »biaon herds on Service areas. The

request should be based on recognition of the following factss

Ke

be

The Yellowstons bison hezd is unique from all other herds in
the United States.

The herd has great esthetic and scientific value as the only
free-ranging herd in the contiguous L8 states.

The hexd retains an irreplaceable representation of the genotype
that originally occupied the park.

The original bison in the park were likely of the "mountain®
rather than the "plains* variety.

The National Park Service has an overriding responsibility for

prﬁaming the genetic, biological and behawvioral integrity of

ths hord, and the oppertunity for wisitors to view bilson.

18
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The presence of brucellosis in the herd is not in conflict with
the preservation of the herd, in fact, it may be that brucellosic
and bison have evolved together and that brucellosis shculd be
rotained in order to rore fully malntain the integrity of the
herd and the enviromental factors that affect it.

Bison in Yellowstone range freely over thousanda of square miles
of rough, inaccessible mountain country and therefore canmot te
rid of brucellosis by methods routinely applied to confined catil.
and bison herds without unacceptable dmsage to herd integrity

and other park values. Brucellosis eradication fom & free-
ranging bison herd of about 550 on the Crow Indian Reservation

in the early 1750's involved herd eradication becauss of the rous:

inaccessible area occupied by the biaon.

For the foreseeable future, et least, the responsibility of ths
Hational Park Service to preserve herd intezrity and the
responsibility of the U, S. Dopartment of Agriculture and ralated
state agencies to eradicate brucellosis from domestic cattle can
be met wvithout an intensive brucallosis eradication prozram in
Yellowstone National Park. |

i. There are too nany unangvered questions concerning brucellosis

in bison, elk, and othar wild animals, the transmissibility of
the diseass between wild animals and cattle, and the effectivencac

1y



of brucellosis control in a wild bison herd to Justify the expenc
and the dameze to the herd that would occur if an intensive
brucellosis eradication program was initiated at this tims,

o 2. If the above recomzcndation is epproved, we should firmly state our

——

opposition to & brucsllosis control progran inside the park and prese:

| our altarnmative proposal to all concerned agencies, groups, and

individuals. We should actively strive for support of owr position.
i\ g‘w& (&J We should no longer give the imoression of supporting eradicstion of

—

.&UJ’ \,»k \,ﬂ/ ‘,J’ brucellosis in Yellowstone bison as in the ‘best interests of the

W

l Q@Nl)' W}f ¢ 0 bison, the park, or the American publice. We should xo longer
S
I

5\2‘07 :{';o”f& participate in "token" control prozrams to placate brucellosie

- G 7 / eradication advocates, and we chould no ionger use tho excuse of
‘ \ﬂ\ ' inadequate financing as the reason why we have tiot prograessed 1\:1~tixer
. with brucellosis eradication. Wwe should not give ths impression
. that we are willing and anxious to do more toward brucellosis eradicat
| in the park, but our hands are tied by forces beyond our cantrol.

3. Propose to the U. S. Department of Agriculturs a plan for preventing
the spread of brucellosis from the park that includes the followina
points:

\Jnr @« Proparation of a map shouing carbtlo' distribution on private and
, \/QU(OA 8\\' public lands surrounding the park, the past and present distributi

of bison near the perimeter of the park and locations where bison

20



d.

move out of the park (including historical records).

Ground and air surveillance by the park staff as needoed to keed
track of bison movements during the winter in areas where they

nizht conceivably move out of the parke.

\

The National Park Service will prevent bison froa moving out of
the park during the winter either by herding thea back frcm the
boundary, by killing them, or by other methods thgtmaybe
devaloped. |

Cooperative arrantements will be made with surrounding £ish and
game departments and the Ue. S. Department of Agriculture to kill
auf bison that might accidentally gat cut of the park and to test
them for brucellosis. |

Work with the U. S. Forest Service and surrounding ranchers to
prevent domestic livestock trespass into the parke.

Work with the U. S. Department of Agriculture and/or Livesiock
Sanitary Boards in the surrowring states to devslop an adeguate
testing program for quickly detecting bruecelloszis that may chwow
up in cattle hords surrounding the pari and methods for eliainati
as quickly as possible any infection that may occur in a manner
that will be satisfactory to all parties involved.



.

L. Obtain answers to the fouowing;.queations from recognized authoritie

on brucellosis, alonz wdth the documented, scientific data on wiich

the answars are based.

8e

b,

L.

Can or have bison transmitted bruccllosis to domestic cattle

and vice versa?

Can or have other wild unzulates such as elk, deer, antelope axni
meose tranzait brucellosis to cattle and vice versa? ‘

Can any other anizals contract brucellosis from blson and catile
and transmit the disease to bison and cattle?

Can horses contract brucellosis in an area such as Yellowstore
that contains a source of infection from bisoa and can horscs.
carry the disease out and transmit it to cattle?

Can cattle remain brucellosis fres inan area where fres-rancing
wild animals test positive for hrucellosis?

Can bull bison transmit brucellosis to cattle, and if they can,
what is the mechanism of transmissibility and its chancea of

occwrring naturally?

Can male bison infoct clean females or vice verza and what is the
nechanien?
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6.

7.

he thy do male bison have such a high incidence of Mrucellosia anid
how does this influcnce the effcctiveness of a comtrol progsran,
particularly since male bis_on ronain widely scattered and nale
bison calves are not vacecinated?

If answers to the above questions camnot be provided, request that ti
be obtained throuzh research before we embark on any intensive
brucellosis eradication program in the parke A research plan designc
to answer esome questions about bison-alk transaission of brucellosis
is included with supporting docwients in the .ppendix.

Yo should request an evaluation of xucellomis eradication programs i
other bison herdse-protleus, affectiveness, methods, time reguired fc

eradication, instances of reinfection, etce.

Test the park horses for brucelloesis to get some idea of the
probability of horses contracting the disease and spreadinz it ocutsic
the parke.
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APPEIDIX

BACITIRCUYD INFORMIATION

fannroment [listerys

1.

2.

3e

It is not known if brucellosis is an introcuced or endemic discase
in the parik or in North America, for that matter. Introduction of
ths disease, 1f thig did occur, could have been thaough contact wita
cattle which were in and nesr the park in early years.or, possibly,
from “tame" bison introduced from Montana end Texas in 1502,

Park bison were first tested for brucellosis in 1917, and the disesse
was founde It was recognized then that the disease had no serious
effects on reproduction or pm'petuatinn of the herd, and no concera
was showun (even though the total bison populat.‘;on in ths park was
about 330 and an intensive prozram was in effect to rebuild the hard).

About 17l the U. S. Fish and Wildlife Service recommended that only
brucellosis nonereactors be live ghipped fram the park and that these
should be vaccinatede Apparently this was done. It is not clear
whether or not all live trapped bison were regularly tested for
brucellosis prior to that time, but apparently reactors (known or
uninown) were shipped from the park.
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In 15L4 live shipments of bison were suspended as a result of concarn
shown by the Arerican Veterinary Mcdical Association that brucellc:
might be sprsad to disease-fres aress outside the park.

In December 17l);, Dre B« Re Quortsup who was in charge of the Bear
River Wildlifo Disease fesearch Station, U. S. Fish and Wildlife
Service, studied brucellosis in the park and prepared a comprehensive
report. Some conclugions and recomuendations follow (Quortrip 17L5):

2. Any reduction in resroductive performance of bison due to brucellc
could not be considered serious in regard to natural perpetuation
of the hord.

b. If brocellesis control was to be initiated, "the reason would be
to avoid publis criticlism and to facilitate future live shizzents
of bison rather than to saferuard the herd itself,

ce It is probable that brucellosis hag existed in the bison & long
time and that a natural ixcamity has been acquired through years

of exposure.

de That cessation of bilgon feedinz in the Lamar Valley would increase
the chance of animals moving out of the park during severe vwiniers
Ee supported contimuing winter feédi:g of bison in Lamar Yalley
to prevent thia.
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ee He stated that an effective brucsllosis eradication progrem is

impractical under conditions that prevail in the park,

f+ Recommended the following activitles that would, over a pariod
of years, reduce the incidence of bruccllogis in the herq,

thouzh brucellosis would not be completely elininated, The

brucellosis control prozran would be earried cut in association-

with hed redoction activities.

~ (1) vaccinate all calves. QQ
— Artls 24 ”
(2) Live ship non-reactors only. — WQ
(3) Prevent bison fyom migrating out of the park by a modified

gﬂ\“é ///o/ feedingpmgzu\thnrandbyturnmgthaherd back if

6e

dor

\ it drifts toward Gardiner. AT
oy

(4) Dispose of waste products from the bison slaughter in a
sanitary menner.

Apparently (1ittle detailed information was found) a program wus
initiated in 1946 or 19L7 (at the recommendation of the Fish and
Wildlife Service) to determine if the incidemce of hrucellosis
infection in the Lamar bison herd could be satisfactorily reduced

by & vaccination program and slaughter of infected animals. Very
aatisfactory progress in the immnization phase of the control prozran
was noted in 1347.
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7o As a result of the sbovs, in 1547 the Director ramoved the restrictic

8.

e

10,

against live shipment of bison.

A sumiary of the bison brucellosis control program cited sbove chowed
a lovering of the incidence of infection in the Lamar herd frem

62 percent in 19L1 to 15 percent in 143 (1L3 and 156 bison tested
in 1941 and 1743 respectively).

Shipment of live bison from the park uas again discontimied in 1951
by order of the Director. Apparently no live shipments were made

In 1961 Service persomnel snd Under Secrstary of the Interior

Carver met with Mr. Bud Bosolo and assoclates to discuss the possibil:
of Mr. Bosolo live trapping and shipping bison rrou Ysllowatons Park
to his ranch near Gillette, Wyoming. The Service expressed interest
in Mr. Bosolo's proposal, and a contract was made between the Scrvice
and Mre. Bosolo to remove live bison from the parke Dwring the winter
of 1961-62, 118 bison were removed from the Lamar Valley, and 357
were shipped from the Hayden Valley-Nes Perce area in 1962-63.
Brucellosis tests were made in 1961-62 but mot in 1582-63. Brucellosi

reactors as well as non-reactors wers live shipped to Gilletts,
Wyoming, both years. |
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12,

Records of meotings in 1962 indicate the contimued desire of the
National Park Service to cooperate with the Department of
Agriculture toward control of brucellosis in park bison within
limitations provided first by policy and then practicality and cost.

In 176k, in responso to a propossl by Mr. Bud Bosolo to achievo a
brucellosis-free bison herd in exchanze for surplus bison, the park
staff prepared an analysis of altornative proposals for controlling
brucellosis in the park bison herd (see supporting docurents).

Oeneral conclusions were:

a. If At i3 decided that Yellowstone should work toward achievingz
a brucellosis-frce bison herd, cutside help from private citizen:
would not be needed (as was cons under coatract with lir. Bosolo
in 196162 and 1562-63 when 405 bison wers shipped from the park)

be There is little chance of bison asscciating with domestic
livestock, and steps could be teken to prevemnt bison from moving
out of the parl:.j

ce Possible alternatives listed in order of increasing undesirsbilit
80 far as the park staff was concerneds '

(1) Handle bison only as needed to achieve population regulatior



~

U (2)
&m

¥ v

(3)

(b)

Incorporate a modified bruc=llosis contrel progran in
conjunction with populstion control programs (recogniging
that this gpproach umq.d not eliminate brucellosis from
park bison hoards) to be carried out by Service and U. S.
Department of Agriculturs personnel.

Sane prograz as above to be carried out with the assistazice
of private individusls or groups who would get surplus
bison for live shipment.

If the Service set brucellosis eradication in bison as an
objective, all the bison in Yellowstone would be killed
over a pariod of years end animals from a brucellosis-free
herd Mtro&ced.

13. In 1964 rules and regulations restricting movement of bison because
of trucellosis were published in the Pedersal Register. This
v effectively preveunted us from shipping live bison from the park
\)“:\f%i% hP( Q&Ww except for slaughter. The regulations were a reflection of increasin
w7’ cancern and pressure by the Department of Agriculture sbout bison
serving as a reservoir of infection in otherwise br\x_cenosia-freg
aroas. In 1961-62 and 1962-63, LOS bison wers live shipped under

contract with Mr. Bud Bosolo to his private ranch near Gillette,

Wyoming, vith no regard as to whether or not they had brucellosis.



15.

X NI S
6\&’\“& &cu\{({tb {UVY;‘

iIn March 176kL, the Superintendent of Yellowstone recarmended the

following approach to the problea of brucellosis in bLigon.

as Bison should be menaged in accordance with recormiendations by

be

de

tho Advisory Board on liildlife lManarements that is, under Sull
Jurisdiction of biologically trained persommel of the Servicoee
not by private citizens or groups as proposed by Mr. Dosoclo

(xho raised bison for profit and who wanted surplus park bicon).

Salvaged bison meat should bs supplied to Indians as in the past.

Considerable study is needed before undertaking any large scale

program to develop a brucellosis-fres bison herd. Any serious
control effort would irvolve a progzram of trap construction,
road construction, and persommel expenditures in excess of avy
previously neceded for wildlife management. Even with such a
progran, the outcome would still seem questionable.

Sincs bison are unlikely to come in contact with domestic
livestock, tme'appu.ra to be no urgent reason to undertzks a

program until firm and Justifiable plans are laid.

This same interpretation was expressed by the Acting Regional Directo.

Midwest Region to Superintendant, Yellowstone, in a memorandum dated
April 30, 1564 (soe supportin: documents).

A
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18.

The following statement was included in a memorandum of April 13,
1964, frcm the Associate Reziomal Director, Hidwest Region, to
Superintendents of Midwest Region Parks and Momuments with bison
herdse The statauent is quoted from a memorandum dated April 7,
1964, Lrom the Acting Assistant Director of the Hational Park
Service:

“Our cooperation in achieving overall Ainimal Disease
Eradication progrom objectives is necessary and activities

——

tovard this goal should be accelerated once the Midwest

Regzion bison mansgewent plan is finalized.®

In 2 uasorandium of July 27, 176k, from the Acting Regional Iirector,
Hidwest Reglon, to the Director, the difficulty of mansgint free-
roaming bison, the need for “contirmous :ppliéation" of & well
designed management pregram over an indefinite period of time, and
ths fact that ? , « « brucellosis cradicm.onvnl be a long-range
progran? was recognized. However, it was stated that thess factors
did not precludes an immediate initiation of positive action.  (see

supporting documenta).

In 1964 a bison management plan for the Midwest Region was formulated
during & three day meeting at Yellowstone. The plan accepts
brucellosis control and/or eradication in btison herds in parks and

.
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momunents as a desirable objective within limitations provided firs:

$ W Ez_gg_l_i_cy, and then practicality acd cost. The progran fer

fclloustone was to carry on brucsllosis contzol in conjunction with

the bison reduction prorram as ‘followss
a. Hayden Valley-Mez Perce herd and Horthern Yellowstone herd.

(1) Helicopter live trap as sany bison as possible from this
herd and

(a) test all tropped snimals for brucellosis.

(b) waccinate and releaze all calves.

(e) ki1l all brucellosis reactors.

(a) “un non-reactors as needed to gchieve reduction goal
of 335 animalz.

—————.

b. Pelican Valley herd--kill 12 bison and test a&ll slav-hteored

animals for brucellosis.

¢« Bechler herd.

(1) Check bison distribution through the winter by air.

(2) Work with tho Idaho Fish and Game Department and (417
necessary) Departamont of Asriculture to kill and dispose of
any bison that lsave the park;

3



19.

Messrs. Bendt, Jacot and Reid bteligved that this prosram would
satisfy the Department of Agriculture in 1764-65 and in future

years.

In a merorandum of July 22, 155L, from the Director to the Regionsl
Director, Midweét Rezion, the imnediate development of a coordinated
regional blson management prozran was requested. Geaneralities ware
outlined that should be incorporated into sxisting area nanagement
plans. PFor Yellowstons this included (1) 100 parcent swmling for
the Hayden Valley-llez Perce herds (2) bizon hsrd reductions to be
accorplished through selective removal of positive snd suspect
recctoray (3) vaccination, marking, and rolease of trapped calves)
and (L) recoznition that econcnicsl and other limiting consideration:
might require develoment of rotating bison herd managament programzs

(see supporting documents).

In the Park's Long Range Wildlifs Mansgement Plan signed in October
1964, attcopts to nininize brucellosis in all bison herds in

cooperation with the U, S. Department of Agriculture was included
as an integral part of the plan. This included trapping, teatins,

ealf vaccination, and disposal of reactors; however, brucellosis

control was t0 be accomplished along with bison population controle--
not as a specific prozran unto itself.
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21, Duing the sdnter of 196L-65 an intomsive effort vas made to initiat:

en effective, park-wide brucellosis control program that involved
testing, vaccination of female calves, and shipnent of reactors to
slauzhteres As a result of problems encountered and exmericence ~aine-
during the winter of 196465, it was recognized by Service and U. S.
Department of Arnriculture par#omel that such an spproach wuld be.
never ending s¢ far as eradicating brucellosis, extremoly cxpensive, .

and less and logs effective as bison becams more “conditioned®
against helicopter trapping. A new approach was proposed that both
Service ami U. S« Departnent of Agriculture pergomnal belisved would

be more likely to eradicate brucellosis from the park most efficientl
end with minirum on of the tison. The proposal follovs:

as Trapping and handlinz facilities adapted for helicopter herding

and large holding pastures would bs constructed in the Lamar Vall
Poliesn Valloy, and at the les Perce Creek bison trap.

be. When conditions are right, as many bison as possible would be
trapped as quickly as possible at the three locations. Pro-
feeding nmay be desirable to concarbi-ata as rany animais as
possible within hexrdinz range of the traps. All these areas
would have to be trapped at the same time.

Ge Yhen the majority of trappable bison are confinsd in the holdins
' pastures at all three locations, trapping would bs discontimied,
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d.

and the trapped snimals would be tested for brucellosis. All
reactorc;'-’:quld te shirped for slauchtere lionsreactors would be
returned to the holding pasture _uhere they would bo fede.

An all out effort would be made to kill all bison in the park not
in bolding pastures. Much of the job wonld have to be done from
helicopters.

After a suitable period of time, gll bison in }mldimj pastures
would be ret.oéted and reactors shipped to slaughter, The retesti
is necessary to detect onimals that had brucellosis in the
incubation stage durinz the first test. The standard apglutinati
fe:.f. wuld be guzplenented with additional tests {0 assure tiat
all bison retainod in the holding pens wers free of brucellsszis.
Once this was ascertaired, and when all bison outsides the holding
pens had boen killed, the brucellosis.frese bison would dbe rclesse

Dr. Panl Holcomb (personal communication) believes that with test.
techniques now availabls, all bison in the trapped groups that
were infected with brucellosis could be detected and elininated.
Thus thare would bo a hich desree of certainty that all released
bison weuld be brucellosis free. Prevention of the herd becoming
reinfected with brucellosis would depend en whether all infected
bison outaiglo the holding pastures were killed and shether or not

. bison could bo reinfacted from other animals (such as elk) that

carry brucellosis.
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22. At & mceting of Park Service personnel in Yellowstone in April 1505,

23.

2h.

the Chief, Branch of Wildlife lfanagement stated that our brucellosis
control progran would be undertaken only in conjunction with our
habitat management prozram. lie also seamed to think that the
Animal Discase Eradication peopla and the Agricultural Qcssarcha
Servico were not interested in the proposed study of brucellosis

in elk, °

The 1965-66 bison management plan included a ™ » « « '« contimued
brucellosis control pro-;,"rm incident to our habitat managenment
plan.® Removal of 100 bison from the Hayden Valley-lsz Perce
herd was to be accomplishede All bison trapped were to be tested
for brixcalloaia, calves would bs vaccinated and released if with
non=reactor cows, and any non-reactors not needed to accommlish ‘
the reduction goal would be releasede Ths Bechler herd was to beo
chocked by airplane and any bison about to move out of the park
would be killed.

In a May 1965 telephons call to the Park Management Biologist,

the Chief, Branch of Wildlife lianagement reported a meeting between
the Mational Park Service, WVashington, De Cej and the Animal
Disease Eradication personnsl, Hashington, De Co It was apparent
that the Animal Disease Eradication Division was nmot very interested
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25.

26.

in a "token" bhrucellosis eradication program in Yellowstone. MAnimal
Diseass Bradication personnel wanted to see us in a calf vacclnstic
progran every year, exdeavoring to vaccinate all the calves possible
in all herds. This in hopeg that over many years, brucellosis incid
would be appreciably lowered, or mostly eradicated.

Brucallosis contrel programs proposed, for 1965-66 and 1566-67 by
Rational Park Service persomnel in Washington, D. C., ware more
intensive than the 176L-6S program. These proposed programs did not
mest with the spproval of the Park Hanagement Blologist.

In a letter of May 20, 1965, from the Assistant Director, Hatfonal
Park Service, to Dr. G. K. Mingle, Semior Staff Officer, Animal
Disease Eradication Division (ses supporting documents),; we azsured
the Animal Disease Eradication Division of our contimuing desire to
move forward in the cooperative brucelloais control program. Ve
indicated that the extent of our cooperation was dictated by svailab:
funds for construction of necessary trap and holding facilities at
Pealican Creek, as well as adequate funds for management purposes.
Thus our mu for lack of "full" cooperation was basaed on fironecin
problens, rather than basic conflicts with MNational Paric Service
philosophy and policy. We had requested funds for comstruction of

a bigon trap at Pelican Creek.



27.

28.

In April 1955, in a memorandum to the Chief Park Naturalist (in

Appendix) Mary Meacher discussed the question of btrucellosis control

in bison. She stressed the following points and made recarmendations

L.

The Yollowstone bison herd is unique, possibly containing blood
lines from the "mountain” bigon subspecles.

Brucellosls ray be indigenous in North America.
Brucellosis has no adverse effect on park herds.

An intensive control progrsm would probably eliminate the isolate
or small groups of bulls which are the only bison wany viesitors

S NJL o)
gcee These cannot be effectively live trapped. 5,01— w/ bf?

Frequent trapping and handling for brucellosis control woul
have an adverse effect on bison behavior and would reduce
opportunities for visitors to view bison.

There is need for more data on the question of bison-elk-cattle
transnissibility of brucellosis before a control program in
Yellowstone can be justified.

In the approved 1965-66 bison management plan, the following was

atateds
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b.

lamape biszon horde-removal of the anmial increment and brucellosi

testing will be carried out on a two or three year basis, tuus
ainimizing harassment and expense.

Pclican Creek bison herde-no reduction or brucellosis conirol

planned. Construction of a live trap in this area will
facilitate future management operations and brucellosis control.
Management is proposed on a two or thres year basis,

Havden Valley=Mez Perce herd--Remove about 125 bison. Brucellos:

testing and vaccination will be carried on as a part of this
program, reactors will be shipped live to a slaughterhouse.

In a meeting of Service and Animal Disease Eradication personnel at

Yellowstone in September 1965, Dr. O Je Halvorson, Animal Discase

Eradication Division, stated:

b.

Ce

If we live shipped elk into the Gardiner, Montana, hunting area,
they would not have to be tested for brucellosis.

He did not believe that we will ever galn a great deal in
brucellosis control until some such plan is instituted such as
holding brucellosis-free bison and killing all cotharse.

He did not think that a calf vaccination program (as outlined in
a memorandum from Assistant Director Baker to Dr. Minzle of
May 20, 1965,) would be effoctive, (see supporting documents).



30. Tha‘i‘ollowm sbtatenents vere included in a sumiary of a meeting
on March 23, 1966, in the park between the Park Management Biologist
and Dre Jo He Slack and Dr. Paul Holcomb, Animal Health Division,
Ue Se Department of Agriculture.

a« The group agresed that a brucellosis control program probably

, acceptable as rezards bison would be to take advantage of
buwlfxf"7¥ P + sovere winters and trap a maximmm nmumber of animals in Pelican
ﬁ b

'V" .
ovl"’&pbj;g v - Creek, Lanar, and lez Perce; vaccinate and release calves, and

g v

i
QU

"

Vv ship reactors for slauchter.

be Dre. Slack believed the calf vaccination program would be the
bulwvark of the overall brucellosis control program, though it
would take a mumber of years to appreciably lower the incidence
of trucellosis. ' |

ce The group also agreed that after conducting the above program
for 5 to 10 years and building up a nucleus of vaccinated calves
to then reevaluate the proposal for holding brucellosis-froe
snimels af. Pelican, Lamar and Hayden Valley-Nez Perce Creck and
killing all biscon outside the holding péns.

3l. In a mesting in the park on November 21, 1967, between National Park
Sarvice persomnel and Dre. J. He Slack and Dre. Panl Holconb, Aniral
Health Division, U. S. Department of Azriculture, the followin3

. general conclusions and statements were made (866 supporting documen
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32,

&
as Our bison reduction progrom is beinz reevaluated, and any futurse

reductions would be conducted only when based on specific resear:
findings,

be Reservations were exoressed about the effect of past brucellosis

control prograxs on the opportunity of visitors to view bison.

ce Questions were asked of Dr. Slack and Dr. Holcamb about brucellos
"bilology” and chances of bison infecting domestic livestock.

d. We suggested tha.t. !ellovstono't; free-ranging bison be considered
wild animals such as elk a.nd'deer and that justifications for
brucellosis control be considered in the light of the almost
absent statistical probability of transaitting brucellosis to
livestock. | |

The Chief, Branch of ¥ildlife Managecnent in a memorandum to (len Cole
dated December 12, 1567, surmarized the results of a mesting beiween
himself snd Dre E. 4s Schilf, Animal Health Division, U. S. Departmer
of Agriculturs (see supporting documents).

a. The U. S. Department of Agriculture is concerned that Yellowstons
is an island of infection within a disease-free area. Dr. Schilf
admitted the probability was alight of transmitting brucellosis
from park bison to domestiec nveatbek or park visitors--but thare
is a chance, therefore a probleam exists.

L2



b.

h'é indicated that wvhile we .are willing to cooperates with the
Ue Se Departmont of Agriculture, we do not believe brucellosis
eradication should be the overriding or primary objective of
our bison managenent programe.

Dre Schilf said the U. S. Departmrent of Agriculture does not
intend to apply any pressure which might jeopardise our basic

objectives.

Dre. Schilf believes that once the herd was rid of infection,
reinfection i3 not possiblo..

Records of Bison !Mavements Oul of the Park

l. Northern Yellowstone winter rangee.

@&« During the severe wintor of 17L2-43 about 130 bison out of about

be

742 on the Horthern Yellowstons winter range moved out of the park
Most did not travel far outside and returned within 10 daya.. A
few traveled as far as Carbella Flats, and one was reported
invading a ranch § miles soutih of Livingston. Some damage to
ranchera' haystacks, fences and other facilities resulted and
several serious criticisms were received.

By late March 1948, at least 106 aninals were within the park

along the Yellowstone River below Little Cottonwood Creek. At

L3
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about the same tinme 68 were seen bstween Gardiner azd Jardine
and scattered biscon were reported as far north as Yankee Jim
Canyone. About 530 bison were on the lorthern Yelloustone winte:

range when this occurred.

In March 1951 when about 380 bison were on the Northern
Yellowstone winter range, six bulls had gone down below Crevics
Creek but not out of tha park, as far as is kmowm.

In February 1956 when about 220 bison wers on ths' Horthern
Yellowstone winter ranze, uaxv bison went down the Yellowstone
River. From March 20 to 22, 67 were seen west of Elaciktail Deer
end Crevics Creck. At least 8 bison had beem & short distance
outside the park about March 15, |

During the winter of 1961-62 when about 135 (post reduction)
bison wers on the Northern Yellowstons winter range, about 10
old dulls of the Lamar herd moved up Eagle Cresk on U. S. Forest
Service lands reserved for winter geme range. These ranges are
not open at any time of the year to domestic livestock gﬁazing.
"Such movements occur almost avery severe winter (about 5 to

7 years)."
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A fcw bull bison move north ount of the park during the smznmer into
areas drained by Hellroaring Creek and Slough Creck, Gallatin
National Foreste Domestic sheep graze aome of this area, but no
cattle ars pernitted to grazs anywhere in the drainages. There is
esgentially no chance of bison.contact with cattle unleas cattle
stray into the Hellroaring and Slough Creek drainages, or unlcss

v bison moved north into terraln that drains north into the Yellowston:

Rivar east of Livinzston. A few bulls slso moved into the upper
Sunlight Basin in 1566, and probably do so almost every year,

Threo bull bison that must have come from the park were seen in
Jackson Hole in September 1943,

In July 1766 two bison were seen in the Henry's Lake area, ons of
which moved as far as Fnnia, Montana.

In July and Auzust 1966, domestic cattle strayed fram 20 miles outsic
ths park onto the Madison Plasteau at least 15 miles ingide the park.

Almost every winter ons or two bison (bulls usually) can be expected
t0 move out of the park in the Bechler area. With a larger overall
bison herd, perhaps six msy move out cach winter (Mary Meagher,
personal communicstion).



h ;""’\ i -\ ﬂv\
YELLO¥STONE MATIONAL PARK
BISON CENSUS 19306-19613
LAMAR UERD PELICAN VALLEY HERD MARY MCUNTAIN HRRKD GRAND TOTALS
Reduct, Reduct. ' Reduct, Reduct.
or or or : or
. Actual | EKnown Bat. Actuall Known Est, || Actual | Known Est. || Actual | Known Bst,
Year || Count Loaggses | Total Ccunt | Losasas | Total ] Count | Losses | Total}] Count Losses } Total
1936 605 180 673 136 71 812 180 880
1937 456 17 488 188 200 30 ' 68 674 17 756
1938 554 25 577 146 160 55 63 755 25 800
1939 582 67 157 73 811 67 850
1910 620 3 675 122 165 116 130 838 3 970
1941 674 212 700 217 1 255 56 165 947 213 1120
1942 528 202 256 2 100 884 202
1943 742 9 122 2 100 964 11 1064
1944 352 405 222 1 173 1 747 407
1945 445 . 324 163 932
1946 348 200 232 I 210 38 791 238
1947 442 - 7 529 295 101 273 543 7 1097
1948 313 237 375 || 307 355 340 395 960 237 1125
1/1949 i 396 396 205 205 525 525 1126 1126
" 2/1950 228 230 1% 311 311 553 553 1094
3/1951 380 340 640 . 640 1360
1/1g52 143 243 143 d 251 5 251 582 2 582 976 250 976
4/1953 } .
1/1554 || 158 461 858 1477
1855 j 288 ' 288 1350
1/1955 || 207 24 392 118 659 231 1258 373
1/1957 145 60 88 310 212 543 273
4/1958 12 12
4/1959 18 26 44 800
4/1960 , \ A N 800
5/1961 | 212 — 169 488 i 869 ‘
1962 148 135 190 650 148 975
1003 8 1473 PRI 362 41 3790 819
/1 a 5 ici 274 Yy s | s21
17u0 32 150 208 14 34 172 254 | 471
190¢ 0 £9 1 50
1257 0 £ 0 29 0 140§ 430

1/ Fixcd wirg place census,
3/ Plano count of 'ary Mtn, Lerd only (other hords estimated).
5/ Heli.- ptor uen,us

’ -

N

-

2/ Plan> count of Polican ernd Mary Mtn, herd (Lamar estimated).
4/ No census or estimatos made,



JUTORMATINY AVOTUT ERUCTLIOSIS A0 IMUCILLOSIS LRADICATING

The following information has been gleaned from a cursory search of
literature in the park. It by no rezns constitutes a thorouth review
of the subject. Such a review of brucellosis, its transmiscibility
between wildlife and domestic livestock, and vice versa, would take
considersble time and, if needed, would probably be best eccarplished
by personnel vwho are professionally involved with the disease. However,
the information presented here is sound, we can stand on it, arnd it
provides a good basis for asking “experts" specific questions.

Brmcellosis « The Oreoniem gand The Disease

Brucellosis is spread directly from one animal to another. In cattle
it .ia not spread to any cxtent by actual breeding. It is spread extensive
at calving (Lovaas 1967).

Disease organisns do not live long outside an animal's body-~-up to a coupl
of weeks in ideal spots. The organisms should not persist, e¢ven in a
contimously used feed lot situation for more than 3 to L weeks (lovaas
1967).

Pastures contaminated by infected fetal membranes, urine, and feces
remain a source of living organisms for many months (Soule 1950)
(This statement is in sharp contrast with the previous one). Apparently
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the length of life of B. ghbortus outside an aniral's body depends on
exposure to sunlight. If well protected, the organisms remain viable

for a longer period.

Research conducted in the park in 19hh (Quortrup 19L45) indicated that
there was little or no danger of live brucellosis being carried beyend
the park by water or by scavengers.

In a recently exposed nonmvaccinated herd (cattle) with no earlier histery
of abortion, nearly all exposed, preghant heifers will abort cduring ths
first end probably second pregnancy. Some may sbort a third time., Later
generstions contimie to abort in the first presnancy, or failinz satisfact
exposure, in the seﬁonﬂ. Pewer and fever abort, and full-term calves are
born with or without a diseased placenta. Carriers develop in this herd
with infected udders (Elberg and Silverman 1950). -

Brucella organisng ars maintained from one gestation period to ths next
in the udder and regional lyrmph nodes, and animals may become carriers for
1ife (Souls 1959).

The factors vhich influence the incidence of infection and the course of
btrucellosis in cattle artificially exposed to Brucella abortus are

(1) virulence of the infective agent, (2) amount of exposure, and
(3) susceptibility of the individual (Manthei 1950). There is wide
variability between species of animals in susceptibility to brucellosis.
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Urogenital and bleod infections of brucellosis have besn ghown to parsist
in some cattle for as lonz as 101 and 97 wecks respectively (Manthci 1J5C
But as noted previously, the infection may localize end the animals oy

be carricrs for life. There is no known trsatnent to prevent the carrier

state (Dr. Paul Holcomb, parsonal communication)e.

In pregnant animals, whosa uterus is infected, almost 100 percemt of the
cases will probably show an elinination of Drucella in the milk after
calving or ebortion (Elberg and Silverman 1950).

The responsibility of the bull in disseminating bovine brucellosis has
beon a controversial question. Hany étta@ts' have been made to tronemit

Brucella infection from the infected bull to susceptible cows by nataral

service with no guccess. Further reséarch on the potentinlities cf the
infected bull as a means of disseminating brucellosis in cattle is
extrenely important and will be contimued. (Manthei 1750).

Brucellosis in ‘nimals Othor Than Cattle and Swine

Domestic animals other than cattle and swine that may suffer from
brucellosis includs goats, sheep, horses, and even poultry. Wild animalas
such as deer, 'noose, elk, bison, and rabbits are known to be susceptibls.

Wild rodents such as barnyard rats are appareatly highly resistant
(Boyd 1950).
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chenosib in lorsest

In an experiment in Minnesota, horges on farms with and without
brucellosis infected cattle showed that the percentage of reactors
in cattle was hisher on farms whe.r& there were infected horses than
on fams where horses were free of the disease. An outbreak of
brucellosis in a ¥innesota dairy herd following purchase of tvo
infected horses that had contact with tho cattle was also reportede
*Infected horses may serve as reservoir animals . . « « From &n \
epideniological standpoint, horses must still be canQidered as a
gource of brucellosis for both man and cattle." (Boyd 1950).

Brucellosals in Carnivoras

Nornal dogs naturally contacted ‘brucelloals when allowed close contac
with infected doga. This suzzests that dogs (and coyotes) are possit
cerriers of brucellosis in animals and man. It is believed, though
carnivora ers not naturslly immune to brucellosis, they do possess

a high degree of resistance. (Boyd 1750). ‘

Quortrup (19L45) in a report of research conducted in Yellowstone
National Perk suggested that, since dogs are ccemonly infected with
brucellosis, there was good reason to believe that coyotes in the
park might also be infected. Coyotes have ready access to aborted
fetuses, placental material, and other remains or discharges fro=
infected bison.
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Brucellosis i3 rare in dogs (Lovaas 1967).

Experience in Montana 1ndicates. that dogs do spread brucsllosis, btut
through mechanical transport of infected materials rather than throu-
discharges from the dozs. The only Brucella of real gignificance in
canine infection is Br. bronchiseotica which is of no importance as

far as ungulates are concerned. (Personal communication from Dr.
Paul Holcomb).

In experiments where dogs wers repeatedly injocted with EBrusella
tuis, the course of the clinical disease was progressive only as lorz
as Ixwcuiations continued. The dogs recaiarad from the meost severs
infection if inoculations were discontimied, dfter which the organic:
could be detected for seven months. Apparently dogs have a giznifica
natural resistance to Brucella 2ud are able to clear themselves of
natural infection. (Elberg and Silverman 1950).

The dog discharges Brucclla organisas in the urine and thua may sprea
the germ among other dogs and possibly to man (Soule 1950).

Brucellosis in Domestic Sheep

% o ¢ o there are no reports of infection in sheep in this country
although it is common in Europe. This indicates that sheep are
highly resistant to American strains of Br. abortus and Br. suis . »
(Merchamt 1950). |



In the national eradication progran, comestic sheep have not been a

factor. It appears our shecp are bhizaly resistant to Prucella sbort

(Dr. Paul Eolcomb, personal communication).

Brucellosis in Rodentss

" . ¢« ¢ rodents such as rabbits, guinea pigs, mice, and vhite rats c:
be resdily infected experinmentally; therefore it 1s reasonably feasit
to assume that wild rats may become infected under natural condition:

(Boyd 1550).

Rodents have a different kind of brucellosis that is not traasaitted
to swine or cattle (Lovaas 1957).

Brucellosis in Bir Gonie Animzls:

"The literature contains numercus reports of brucellosis in wild
aninals but the relationship of infection in these animals relative
to the spread of the disease in cattle remains uniknowm. The discase
when occurring in big game Ws exhibits the same characteristic
manifested i.n cattle and goats. Studies in Mimmezota have clearly
demonstrated that brucellosis of deer and moose is not an irportant
problen as relatesd to the control of the diseasa in cattles Even
though deer and moose may occasionally contact domestic cattle, they
do not do so with sufficient frequency and intimacy to provide for
rassive exposure.® (Boyd 1750).



The only wild, free-ranzing animals in which bruecellosis i5 a probtlc
aro blgon and cariboue. Tests have shovn that brucellosis is not a

preblen in deer, antelope, or moose (Lovaas 1567).

The brucellosis in caribou is a typse of Brucella suis not 3. abartuc

(Dre Paul Holconb, personal cosmunication).

0f 58 deer tested for brucellosis in southeastern Saskatchewan, all

were negative. Deer herds range almost contimuously with cattle her
in this area and, from the results of this test it was considered th
deer were not likely to be a sou;ree of infection for cattle (Cuatkin

and Peart 1950).

In & Canada test, of 6 moose and 6 elk that minsled with infected
bison, &ll the moose were negstive, tat one elk was positive for

brucellosis (Qwatkin and Peart 1550).

Results of brucellosis tests .of big game animals in Montana are
sumnarised in the following table. They show that brucallosis is
esgentially absent from big game with only 3 suzpect deer and 1
positive black bear. The cne positive black bear out of two tested

suzzests that bears nmay be more susceptible than moat other species.

Further testing seems justified. The three suspect deer of 756 test:
wvore froa the National Bigon Range where association with bison may

‘have been responsible.

n
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Brucellosis incidence in big gume animals in Montana, 1932-1968"

Area aud _ ifo. No, Llluactors Pet, ilonct:
s»ecic! Year tosred {incl. suspects) (incl. susnec

Kational Bison Ranpe

Bison 1932 87 58 65.6
1933 88 48 55,81
1934 75 85 73.33
1952 13 5 38.45
1960 54 0 -0,
1961 50 1 2.
1962 58 o 0.
1863-G4 60 o 0. °
1964-G5 75 1 1.3
1965-66 93 1] 0.
1966~67 42 2 4.77
1967-63 20 [ 0.
Elk 1954 24 o o.
196164 44 o 0.
1966-67 11 o 0.
1967-68 29 1 3.45
Deer, nule 1957-67 520 3 .57
Statewide
Antelope 1958-65 38 o 0.
Bighorn sheep 1858-64 232 o 0.
Deer, mile 1857-67 246 0 0.
Moose T 1962 2 0 0.
Gost, Rocky Mtn. 1963 1 o 0.
Black bear 1060-68 3 1 50
Grizzly bear | 1963-68 2 0 0

® Records froa Montana Livestock Sanitary Board Lsboratories.
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The absence of brucellosis reactors in elk from the Hational Dison
/ \/\0,07 1 Range is interesting; however, elk were not tested until bmuccllosis
Iﬁ{‘) vﬁ ’ was essentially eliminated from bisone It would be interesting to
C)%o‘"\ W‘*) know if brucellosis infected el.k on the Bison Raonze prior to
lN Up\ 5 elinination of brucellosis in the bisones It may be that elk wero
W M/ not introduced to the Bison Range until after bison were nearly
freed of bruceltosis. R

The data from Montana sugpest that brucellosis is rare in big came
animalg in Hontara and supports the opinioﬁ of U. Se Departnant of
Agriculture persomel that there is little chance of big gaxe
reinfscting domeatic livéatock. It slso supports their contention t!
once brucellosis is eradicated in susceptible -animsls (cattle and bi:
the disease disappears from the less suaceptible wild animasls,

Brucellosis in EBison snd Flks

Dison are apparently more susceptible to brucellosis than catile.
Bison bulls are apparently as susceptible as bison cows, which is in
contrast to the case in cattle (Lovaas 1967).

Thes following information was obta:llned from a mineographed informatic
shest (Anonymous, n.d.) and may need confirmation from the scieatific
literature before it can be accept.éd as "fact®.

1. Brucellosis cauges symptoms in bison similar to thoss in cattle
when ;t firast gains entrance into a herd of mature bison. Howevc
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bison apparently have the ability to quickly adjust to the dice:n
following initial period of syrotoms (abortion), and subsecuens

syxptans are raree.

After the initial period of zbortion following introduction of
brucellosis into a bison herd, subsequent calf crops are vsually
good in spite of the infection.

Brucsllosis may spread until 50 percent or more of the herd is
infected, bt this seems to be the saturation point.

In reference to Yellowstons bison, there is no evidence that
‘Bracallssis was nct endemic in bison prior to contact with
domestic cattle.

In studies conducted by Tunnicliff and Marsh (1935) in Yellowstor
Park, Brucella aborins, typical of the type commonly found in cat

was isolated from testicular lesions. These cultures were ezamir
by Dr. I. F. Huddleson of Michigan State University who found all
the characteristics attributed to Brucella of bovine origin,

Brucella abortus typical of the organisa found in cattle was icol

in 1927 from testicles of bison from the National Bison Ranse.

During an extensive survey of brucellosis in bison conducted by
the Animal Disease Eradication Division in 1960 and 1361, of 300
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aixix:alu teated, 147 were infecteds 'Trucnlli gbortus, Type I,

sinilar in all recspsects to the Urucella cuwwonly rcecovered {ron
domestic cattle, was isslatad from a munber of animalse In
virulence test, these cultures proved equal to the virulence of

£ield atrains of Drecclla recovered from disesased domestic cottil

Elk are cuite hichly resistant to brucellosis. lhers elk are
suspected they have been in close contact with other animals: ths-
ware hichly infected (lovaas 1767).

Biological specinens from organs that normally harbor B. sbortus
organisns have bean exmmined from geveral Yellovstone elk tha
roacted positivaly to the azslutination test for brucellosise.

In only one case have Brucclla abortus orgenisms been isolated,

enltured, and identified. In this case Dr. Stiles, Animal
Health Division Laboratory, iission, Texas, isolated an organi=m
from the iliac and supermasmary lymph nodéa' of an elk, The
organisa's phyeslcal and blochemical reactions were idenbical with
those of Brucella abnartus, Type I (Dr. Paul Holcomb, personal

cosrunication). Thus it is fairly well established thst
Yellowstone elk do harbor brucellosis, though the incidence is

very low.:

It is Dot knowm if bull bison can transmit brucellocis to cowns

or vico versa thuouzh copulation or othar activities associctied
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with breceding. The hish iﬁcidcnce of brucellosis in male bisc
compared to the very low incidcont in mals cattle surzests that
ball bison are much more gsusceptible to infection or that there
is venereal transmission in bison that doea not cccur in cattle

(Dre Paul Holcomb, personal corzmncation).

No documented cases of bison transmitting brucallosis to domesti
livestock or vice versa were found; however, Dr. Pavl Holcomb-
(personal communication) provided the following circumstantial
evidence that suggeaia transmission between blson and cattle.

Before free-ranging bison (about 550) were eliminated from the
Crow Indisn Resarvation in abeut 19563 er 136L, brucellcsis could
not be cleaned vp in 3 or 4 cattle herds in the surroundins srca.
Dre Holcomb suspects the bison were keeping the cattle herds
reinfected. However, the cattle herds were freed of brucellosis
before all the bison on the ressrvation wers eliminated. Ths
bison eradication progranm was carried out over several years, cnd
Dre. Holcomb believes this reduced the chance of reinfecting cattl
sufficiently so that the cattle herds could be rid of brucellosis
A constant screaning progr=a has not dstected any sign of
brucellosis in the cattle herds since the bison were eliminated.

Cole (1749) presents a thorough analynis of brucellosis in the
¥Wind Cave bison hard. He presents pertineat facts about brucello:



particularly rclating to traonmnissibility. He points out tlst
little ia krown zbout brucellosis in bison. It haa been acsoizind
that bison react to the disease the sane as cattle. The lcck ol
information about transmission of bruccllosis frem other cnimal
carriers to cattle is ewphasized and is cited as reason for not
basing brucellosis control in Vind Cave bison upon the prcouise ti
the bison might infect cattle on adjacent ranges. Colse cites
abundant evidenco supporting the concluaion that brucellosis pocc
no threst to the Wind Cave bison hard, and thus there is no reesc
for the National Park Service to control brucellosis in the herd,

.Cole also points ocut the possibility that brucellosis is z natur:

condition in bison and for thie reason brucellosis control =i-ht
be contrary to Service policy of maintaininz *natural” condition:

Cole discusses the feasibility of carrying out g brucellosis
eradication program on a 'free-ra.nging bison herd. He notes that
calf vaccination is recammended for 6 to 8 months of age for
maximum effectiveness with minimm complications. Apparently
these recommanxiastions still holde. Vind Cave (as well as
Yellowstona) bicon calve in April, May, and June with a feu
calves beinz born at othar times of the yéar. The optimum time
for calf vaccination would be in November, but at both VWind Cave
and Yellowstone, trapping is not feasible until later in the win
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Just what effect lste vaccinaticn has on vaccination effectivenc

i3 a question that should be looked into more closely.

Cole concluded that (1) transmission of brucellosis frem bison
to cattle, although a poszibility, was not probable under condi:
at Wind Cave MNational Park, (2) scavengers would not sppear to p
any appreciable role in spreaiing the disease, (3) bruceliosis i
the bison herd did not jeopardise existence of the herd, and

(L) ¥ind Cave biton could not be corralled often encugh at the
proper time of the year for effective control by test-and-slaush
methods.

A etudy in Cansda reported test ‘resulta from 186 elk and 37 bisor
obtainad vhen these animals were glaughtered to recuce the size <
herda in two national parks. 411 elk were negative. About 30
percent of the bison were positive or questionable. Later tests
showed that of 6 moose and 6 elk that mingled with infected bisor
all the nmoose were negative, but one elk was positive. (Cwatkin
and Peart 1950).

The incidence of brucellosis in bison from 117 through 1756 is
suxmarized in the following table. In general, bison wintering c
the Northern Yellowstone range have a highm' incidence of brucell
than bison wintering in the Hayden Valley-Nes Perce and Pelican
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Bruceollosis inciconce in bison, Yellowstone National Park, 1917-19s62

Year

iLaed Sormont

Voriuvrn Yollowatone

Jhvdea Valleyelicz Poreo

Jio. - it O NE N LT,
tested reactors® renctorsb tested reactors” ronciorst
1917 2 2 100
1920 5 3 €0
1031 106 64 €0
1532 199 107 54
1033 151 110 73
1941 323 176 53 ?
1242 60 - 33
1944 406 148 36
1946 296 G2 21
1948 200 32 16 -
19350 120 43 38
1961-62 85 44 52
1964-€3 129 76 g9 302 84 28
1385~66° 1C 4 2s 101 19 19

& pata trom 1917 through 1944 wore taken. from Quortrop (1945). Data for
1046 is from Rogers (i945), fcr 1548 from Skinmer, et ai (1342), azd for

1950 froa Logers (1053),

Lata for 1961 through 1966 were comniled irven

official "lecord of Drucollpsis Teat” forms filed 1n the Biologistz*
Oftfice, Yellowstone National Park.

b

Includes suipects,

€ An edditional 33 bison from Pelican Valley were tested of which 14 or
42 percont were rcactors (inciuding suspects).



vhlley arean. The lowered incidence between 15LL and 1 LE for
the Northern Yellowstone herd sepnent is apperently in recoonse
to the brucellosais control prozrem in effect at the time, V¥hen
control was stopped, brucellosis incidence spparently returned
to pre-control levels of S0 to 60 percent. The drop in 1035-£6
mnay reflect effectiveness of renewed brucellosis contrel in
1964=65, but the sarple of tested snimals was small and perhaps
not representative. Tho lowsred incidence in t.hq Hayden Valley-
Nes Perce herd froa 28 percent in 156k-65 to 19 percent in 1.65-
may also reflect brueellosis' control (female calf vaccination an
elixination of reactors) in 156L-65.

In a letter of June 11, 1965, to the Acting Superintendent of
Yellowstons, Mr. Ne Ce Ray, Staff Veterinarian, Animal Diseaéa
Eradication Diviasion, U. S. Departnent of Agricultwrs, stzted
that brucellosis axong elk is associated with thedr opportunity
for contact with infected animals of other specles. "We fr=l
(undcrnn_ing mine) that brucellosis is not a sericus problea in
elk from the standooint of transmission from animal to animal.®
He memtioned that a swmary of wildlife testing in the United
States throuzh February 1765 showed that of 3,338 elk tested for
brucellosis in 8 states, only 20 were reactors (probably a high
percentage of the alk tested and the reasctors were from
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Yellowstone). !e said thero is no indication that brucellosis
has becone established within tho eli population or that it is
spreading within thoe elk papulation or that 1t is cpreadins wit
the herds. Indications are that contimed exposure to Zriz-lla
through contact with infected animals of susceptible species su
as bison will result in an occasional animal showing a resoence
t0 the exposure by a reaction to the brucellosis test. This do:
not mean that the affected elk will transmit the infection or
rcapin permanently diseasede The Us S. Department of Agricultw
concern 1s elimination of brucellosis from bison which showld

correct the problem emong the elk.

However, despite these stateumsnts, the U..S. Departuent of
Agriculture did mi think we should live ghip elk from the park
that reacted positively to a brucellosis test, and they acked
that all elk for live shipment be tested.

The incidence of brucellosis in elk that winter on the lorthern
Yellowstons range from 1931 through 1965 s swwmarized in the
following table. The average incidence has been 1.72 percent in
6,175 animals testod.

The high incidence of 17.58 percent in 151 elk tested in 1931-33

seems hichly suspect when campared to an incidence that ransed i
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Brucellosis incidence in
Northern Yellowstono Elk Herd, 1931-1968%

et 50, Leactors Pct. LRoactory

Year tested (incl, suspects) (incl. suan=ects)
1931-33 151 : 27 17.88

1943 39 0 0
1960-61 64 : 0 0
1961~-62 1,644 11 - .67
1962-63 220 5 2.27
1963~64 481 . 1 .21
1964~63 - 621 33 8.31
1965~66 1,121 14 T 125
1966-67 892 14 1.57
1967-68 243 1 .10

Total 6,178 106
Avg, Pct. 1.72

8 Records from Montana Livestock Sanitary Board Laboratories
for 1931-33 and 1942, All other records from National
Park Service filos in Biologista' Office, Yellowstone
Rational Park, R
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0.0 to 5.31 percont in 5,708 elk tested since 1760. Perhops

foulty test procedures were used in 1731-33.

These brucellosis test results indicate that olk are not very
susceptible to brucellosis and much less so than bison that accup
the same winter ranze area. %The data do not show any obviocus
shifts in ths incidencs of trucellozis 4n elk that ean be related
to changesz in the elk population or to bison brucellosis control
and herd reduction activities.

Brucellosis Control and Fradication

Tha Federal and State Tradication Proreom,

Bovine brucellosis is one of the most costly diseases encountered by the
cattle industry and is also a definite hazard to public healthe The often
insidious nature of brucellosis in cattle and other susceptible znirnnls,
together with the different cattle husbandry practices employed in this
country, has made prosress in the develcpment of an acceptable control
program extremely difficult. (lianthei 1950).

The Bureau of Animal Industry, U. S. Department of Agriculture’s fixed
policy is to fight on & nationwide front only those diseases of livestock
which can be eradicated. "Establiched precedent and policy classify
brucellosis as a disease which the Bureau believes can be eradicated.™
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The brucellosia eradication program ig one of cooperation bestween the
fedoral and the difforcnt state ﬁoverments. The Buresu has authority

to prevent interstate movenent of diseased animals, but it does not set u
brucellogis control and eradication programs within states unless errecme
£re reached with the state livestock sanitary officials concerned (Slirms
1950)« lationwide uniformity in the brucellosis eradication program is
assured by the U. S. Livestock Sanitary Association (personal commnicatic
Dr. Paul Holcomb),

Brucelloals Teating

The agglutination test fails to detect infected animals during the
incubative stazes of the disease (Gilman i950) .

Individuals nay react diftere:rtly to the three kinds of brucellosis tests
(tube, plate, and card). The tests cannot differentiate between antibodic
of brucellosis and those of a certain respiratory disease. To date disea:
organisms have not been irzolated from cows testing negative to the card
test (Lavaas 1567)«

C A/n/ | & Yaceination
/—_-

Where natural infection routes have been examined in bovines the eficct of
vaccine is to delay the development of brucellosis, modifying its effect t
reducing the abortion rates, and to lower the incidence of spreadin; at
calving time.. (Elberg and Silverman 1950).-



Accordinz to a Ues S. Department of Agriculture (1757) publication:

l. Vacc -L{C.ton wills

Qe

be

Ce

d.

b 8

Be

Provice an averzze of 65 pcrcent protection from infoction.

Relp linit the eproad of infection within a herd if a majoriiy
of {he herd ig wvaccinated. |

Oradually reduce the percentase of discased animals in an infectc’
herd over a pariocd of years 23 older snimalsg are culled and tha
number of susceptible animals is reduced.

Reduce animal infection about 80 percent in areas where a majorit
of calves are vaccinated.

Reduce herd infection about 20 percent in areas where a majority

of calves are vaccinated.

Mask or moderagte the gymptoms in some anlmals that contract ths

disease.

Cause a reaction to the blood test which will dissppear in neoarly
all anizals by the time they are 30 months old if thoy were
vaccinated when they were 4 to 3 months old.

2+ Vaccination won'ts

Eradicate or cure brucollosis.
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Provide complcte disease imomunity in all animals, nor will

revaccination do so.

Prevent all snimals from aborting if they become infected.

Cause the diseasze in cattle or other livestock.

-Cause calves or older am.mals to becone carriers or sorendcrs of

hrucellosise

Elixinate the danger of hunan infection.

3. Vaccination will help eradicste brucellosis if you follow this pregrz

a. Blood test your herd and get rid of resctors.

be Vaccinate all heifer calves.

Ce

Avold exposing the herd to new sources of infection.

Recormendations for vaccination with Strain 19 are: "For immunization

against brucellosis of cattle over L months of age, but not after fourth

month of prognancy.” Y-.»’hez"e there is no seriocus objection to the loxz-

persistence of the azzlutination titer, there should be no cbjection to

the vaccination of cattle clder than 8 months. The opposition to adult

vaccination 18 gradually diminishingz. However, there is no need for it
except vhan cattle herds are experiencing or threatened by an aborticn

storm or when revaccination is being considered. There is almoat univers:
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agreement that there is no advanisse in vaceinating egslutination roacting
animalse (Traum 1950).

Currently, adult vaccination is not recormsnded and in soms states it is
prohibited because it completely confuses any eradication efferts throucth
persistently hizh po::t‘ vaccination titers (porsonal commenication Ifrom
Dre Panl Holcomb)se |

In one test, subcutaneous injection of 5 milliliters of sirain 19 vaccine
in rocently Drucella-infected cattle had 1little or no effect ca the natural
course of the disease (Manthel 1950).

In a test of imrmnity ecquired by vaccination, immunity had groatly waned
by the third pestation period in enixzals vaccinated as calves. Howcvar,
in other tests animala vaccinated as calves amd @gposed in the fouril and
f£ifth presnancy still posseased immunity comparable to that present in tha
first precnancy period. (Slberg and Silverman 1750).

Any consideration of revaccination should be based on the assurption or
evidence that duration of resistance imduced by calfhood vaccination has
decreased or disappeared and that a booster dose or renewal is indicuted.
Prelininary results from reovaccination of cattle appeared favorable (Traun
1950) .

Vacelnation can present some problems in reading test results--
(1) sane vaccinated animals will test sa reactors vien they are not rcally



infected, (Z) some may test only as suspects when they actually haves the
disease, (3) the vaccins may cause some animals to becons infected
(lovaas 1557)« Recent information indicates that strain 19 may occasiona
produce an active infection in vaccinated enimals (perzonel communication

Dre Paul Holcomb).

Currently rovaccination is nmot practiced and not recommended (Dr. Paul
Holcomb personal comrunication)e.

Prucellosis Control in IDison

Coatrol of brucellosis in biaqn involves waccination of calves with
strein 1% and sclective culling. "In those infected herds in which &ll
animals have been vaccinat.e& through the years, it is now umsual to find
animals with blood serum agzzlutinin titers in the reactor range. Zpparent
strain 17 has been effzctive in reducing the incidence of the diseass in
infected biaon herds to very low levels when used over a period of mxy

yearse.® (Anonymous, Neds)e

The reappesrance of brucellosis in bison herds such as the Wichita Refuze
and Niobrara which were brucellosis free for meny years is not fully
explained, though cattle may be to blame at Wichita (Lovaas 1967).

Ordinarily a brucellosis eradication program in bison involves calf
{72 vaccination plus elimination of all reactors. However, brucellosis in
bison oh the National Bison Range wes elinminated by calf vaccination alone
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Accorcding to Dre Paul Holcomb (personal commnication) this was the cnly
case he knew of in any anical species vhers vaccination alons resulted
in brucellosis eradication. However, in this case ell calves of heth

sexes were vaccirated anmially under very closely controlled conditions

Current Ue. S Department of Azriculture policy is not to vaccinats male
cattle or bison for the followinz reasonss (1) ‘the posaibility of
eétablishing a persistent infection of gmtrain 19 in the genital organs of
male calves, (2) the possibility of devcloping persistent post veccination
blood titers that would confuse future testinge This same problcm can
occur where 3-8 month old female calvas are vaceinated, but it is not as

1ikely as in male calves. (Dr's Paul Holcomb personal coammunicztion).

Although this policy may be juctifisd in cattle where infection of males
is very low, some have questioned its applicability to bison where infecti:
in males is as hizh as in feorles. Some have sdvocated vaccinaticn of maic
bison calves and doubt if a vaccination program alone can be effective if
this is not done.

The inefficiency 61' a female ca3lf wvaccination progrom is shown in the
following analysis. The analysis ip based on our knowledge of bicon
population dynamics, and the results of the 1964-65 bison management
prograa. The analysis showa Just how inefficient a calf vaccination

program would be. Pregress tovard & brucellosis-frees herd would be very

slow despite severe harassuent of the bison.



Lemar ferd

Hayden Valler Yerd

Estinated population winter

1964~65 187 -

Nuober live trapped 132
Percant of herd that was trapped 70

Number of males trapped
(including czlves) 58

&u:ber of fennles trapped
(including calves) . éL

mber of females that could have
calves at their side (3 years or

more old) 37
NMmber of calves trapped 25
Kumbar of female calves trznped

(equal sex ratio in calves) 13
mmber' of calves vaccinated (male
calves are mot vaccinated) 13
Yaccination efficiency . 65%

Nomber of resistant calves obtasined 8

Resistant calves obtained expressed
as a. percent of the aninals trapped

\; 0"u1 M

3

134

193

108

77

39

39
65%
4]

0%
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