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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.



Iho Past

Brucellosis may or may not be indigenous to the western hemigphare,
North America, and Yellowstons National Park. This question will
never be answered. Brucellosis was first detocted in the park bison
herd in 1717. Apparently this was thé first time the herd hzad been
tested. Il'o concern was shown about the disease at that time, even
though the park was engaged in an intensive progran to increase the
bison population from near extinction in the early 1900's,

The U. S. Department of Agriculture élbarked on a brucellosis eradicatien
program in domestic livestock in the 1930's. The program haa increzsed
in scope and effectiveness ihrough the years and has been backai boxg
increasingly restrictive regulations. The stated goal of the Deperiment
of @Mtwa is to eradicate brucellosis from the ‘entire United States

by 1975.

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

In the early years, when bison wintering in the Lamar Valley were ici
and intensively managed, cooperation invelved some tmix;g 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 throngh calf vaccination and



slanzhter of reactors. This progrom was spparently successful, since
the incidence of brucellosis in the herd was reduced from 62 poreent

in 19LY to 15 percent in 1518, Apparently this intensive program was
not continued, perhaps partly because larze scale handling of the Lamar
herd under "ranch® type conditions was deemphasized in the 1910's and
was eliminated in about 1952, The control progran was not gpplied to
other segements of the park bison herd, such as thoss in Pelican Valley

and Iayden Valley.

Cooperation elso consisted of cessation of live bison shipments from
the park between 19LL and 1943, Live shipments ware again gtopped
in 1551, end apparently m live bison were shipped between 1952 and
1561, | '

It was early recognized by Servics personnel and consultants from the
Us S Fish and Wildlife Service that (1) any reduction in bison
reproductive performance dus to brucellosis could not be conaidered
serious in regard to natural parpetuation of the Yellowstone herd,
(2) 1 hrncem control was initiated the reason would be to avoid
public criticiss and to facilitate futurs bison live shipments rather
than to safeguard the herd itself, (3) an effective brucellosis
eradication progras is impractical under corditions that prevail in

th. park.



It 2ppears that since the 1940's, when the U. S. Department of
Agriculture brucellosis control ond era&ication program began to
shape up as a nationwids program with definoed goals that seemed
attainable, the park's approach has been to incorporate same kind of
brucellosis control activities into our routine bison reduction
program. DBrucellosis control for its own sake has never been practiced
nor have we stated that we were interested in carrying on such a
program except as it conld be accomplished along with other active
wildlife management programs. This srrangenent, m apparently
satisfactory to the Departsent of Asriculture up to the very recent
past. Even a “token" program of bz-uceilosia testing or control has
not been consistently carried out over the Joars.

Until the winter of 1562-63 all bruccllosis control activities have
involved only bison wintering on the Horth@ Yellowstons winter range.
Prior to that time all bison herd reduction operations were by live
trapping (Northern Yellowstone winter range only), or by field shooting;
therefors no brucg]los:ls testing or control had been carried out on the
Peiim Valley or Hayden Valley-Nez Perce herds. Devaelopment of
helicopter driving techniques permitted live trapping bisoa from the
Hayden Valley-Nes Perce herd in 1962-63 and initiation of testing and
control efforts on these herd segments the winter of 1563-6l.



The policy of mot live shipping Lison from the park was broken in tha
winter of 1961-52 when 143 bicon were shipped from the Lamar Valley

herd and in 1962-63 vhen 357 wore shipped from the Hayden Valley-Kes
Perce herde Scme of the bison shinped from the Lamar Valley were tested
for brucellosis by the Ue. 3o Leoartuent of Agriculture, but reactors were
ghippeds None of those ghipped from the Hayden Valley-Hes Perce herd
were tested for brucellosis. This herd had a brucellosis incidence of
about 30 percent in 176L-6S; therefore it is certain that somov brucellocis
reactors were live shiﬁped in 1962-63. Live shipments in both 136162
end 1762-63 wers to & private ranch uelar Gillette, Wyoming, The traoping
operations both years were carried out by the ranch owner under contract

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

In 196k, in order to strengthen the brucellosis ersdication procram,
federal regulations wers put into effect that prohibited live shipnent
(except for slaughter) of bison from herds known to be infected with
bmcellolip. This put en end to live shipments from the park for
transplanting purposss, mt we did live ship bison to Livingston, }ontana,
for slaughter in 1964-65 and 1965-66. o bison herd reduction prozrma
ar brucellosis testing and/or control programs have been conducted since
the winter of 1965-66,

The Present Situaztion

In recent years the U. S. Department of Agriculturs and State Livestock

Sanitary Boards, backed by more strict regulations and new testing and
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ronitoring techniques, have beon intensifying tho natiomridoe

Ermucellosis erﬂg.:iication propgrame  Success in achieving brucellosis-froc
status or modifiod brucellosise-fres status over increasingly large erc-
has probably spurred their efforts, as has the fact that the 1975 tarqyet
date for total brucellosis eradication draws ever closer. Tha concerned
agencies are apparently giving increasing attention to so-called “nroblem
herds™ of domestic livestock where brucellosis has not been eradicated
for one reason or another. Eison herds on Hational Park Service sreas
f2ll into this "problem herd” category.

As the national brucellosis eradication program has intensified, the
Kational Park Service has besn sub:}ectled to incressing pressure to “clean
up" bison herds in Service areas. Incroasing concern has been axpressed
about Yellowstone bison serving zs a reservoir of infection in an area
that wos otherwise becoming free of the disease. Montana and Viyoninzg
counties adjucent to the park were modified certified areas by 1962;
that 18, not more than 1 percent of the cattle were affected by
brucellosis, and not more than S percent of the cattle herds hartor
brucellogcis. In Montana, 50 of 56 counties (including Park County
adjacent to the park) could be certified free of brucellosis now;
however the State veterinarian prefers to wait until the entire State
can bs certifiod frese rather than certify individual counties (Dr. Paul
Holcomb, ;;waonnl coxrmmnication). Counties adjacent to the park in
Idsho were brucellosis free in 1967; that is all herds have been



declared free from brucellosis bty both tha U, S. Departaent of
Apriculture end 'the Statoe. Increasing concern about bruesllosis in

bison culiinated in a bison mansgement plan for the Midwest Region in
1964 which accepted brucellosis control Wor eradication as a dezirable
objective, Since 196h active pregrams aimed at brucellosis control anid/or
eradication have boan in effect in all National Park Service areas that
contain bison.

Presently, our Long Range Wildlife Management Plan (signed by the
Director in October 196L) provides for atterpting te minimize brucclloasis
in 2ll park bison hords in cooperastion with the U. S. Departaent of

Agriculture. This includes live trapping, testing, calf vaccinetion,
and dizposal of bmceliosia reactors. Bo;mvar, brucellosis control wag
to be acecompliszhed in conjunctioa with bison population eontrol prozrams,
B3t as a specific program unto itself.

In order to accomplish the brucellosis comtrol program, it was progozed
to build a live trzp (for helicopter driving) in Pelicsn Valley. As

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

of Agriculture and Service personnel expressed 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.



o .
Curre.ntlvae sre operating according to directives from the Rezionzal
and WVasghinston offices stating that we will cooperate with the U. S.
Departrent of Agriculture in eradicating brucellosis from park bison
herdse The program ig still a "tok=n" ons so far as involvenent and
cffectiveness is concerned. Operational problaas-are recognized by
both Ues Se Department of Agriculture and Servics personnel. The prooram
is not satisfactory from our stanipoint or from the standooint of the
Ues Se Departnent of Agriculiture. o control has been accomplished the‘
past two years simply because no bison herd reduction has boan necessarye

Rocent. concern about Yellowstone's “dissased® bison herd may be in
respense to the fact that we have not carried out any brucellosis control

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

may aloo have been in responss to our meeting with U. S. Departmemt of
Asriculture persomnel on ovenber 21, 1567. At this meetins the mced

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

in park bison. The U, S. Department of Agriculture brucellosis ersdicatic
pecple nay have gotten the impression that ve were backing auay ﬁm

our earlicr commitamts.

So far as physical and biochaeaical tests can show, an organisam of the
sama type as occurs in domestic livestock (Brucella abortus, Type Cno)
bhas been isolated from Yellowstone Park bison and elk‘ that have reacted

positively to the brucelloeis agzlutination test. The incidence of



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

animals tested and has ranged fram .10 (LS tested) to 5.31 (621 tested).
The incidence in biﬁon in recent yezrs has averaged about 54 percent

for animals from Leamar Valley, L2 percent in Pclican Valley, ard 26
percent in animals from the Hayden Valley-llez Porce herd segment.

Bison and Prucellosis from the National Park Service Standovoint

Since the begimning o.f the U. S. Department of Agriculture's brucellosis
eradicstion progras in the 1930's, park personnel and cooperating=
researchers from the U. S. Fish and ¥ildlife Service have recognigzed that
brucellosis control and/or eradication is not necessary or desirable to
accomplish basic park purposes. More ref:ently, the many serious drawback
of being involved in such a program have become more apparente Tho park
has been involved only because of pressure from another federal agency
(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
"gtamp out disease” in humans and in economically valusble 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
progran include: (1) brucelloais may be endemic to the bison herd and



thcrefore an evolutionary factor that "ay be important and that we
ghould preserve 28 part of the park ecosystem, (2) the Yellowstone

bizon herd is the only fres-ranginz (unfenced) herd in the contiguous

L3 states. It has great esthetic and scientific value for that rezcon
and its integrity should be maintained. (3) Though the Yellowstone bicor
herd liap been “"contaminated” by breeding with imtroduced animals, the
herd still does contain "blood lines® from bison that originally occupied
the park, and thege original inhabitants may have been of the "mountain
variety, rather than the "plains® variety. This haa ‘sirmificant
sclentific values (L) An effoctive trucelloais control progrem would
seriously affect the distribution snd behavior of the herd and would
reduce visitosr opportwritics to view bison.

/ As has bLeen recognized from the bezinninz, there is no reason for \
, on

Yellowstone National Park to bs involved in a brucellosis eradicati

program from the standpoint of best achioving the basic pwrposes of
the park. /

Bison and Brucellosis from the U. S. Denartment of Agriculture Stardsnint

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

@ They will employ all local and technologicﬂ. methods at their
disposal to accomplish this goal on schedule.

10



With increasing offectivencas of the brucellosis eradication progranm,
the Ue Se Departnent of Asriculturs and cooperating state azencies are
looking ever more critically at isolated "oroblem situations‘e-guch as
bison herds. Infected bison herds are considered a potential source of
reinfection of domestic livestock that have been rid of the diszease at

greal trouble and expense. WUhether or not bison can tranemit brucellosis

ti cattle is not clear, btut infected bison herds do indefinitely maintgin

\\ o , the disease in a high percentage of animals (wp to 62 percent in the
W,,JH / park) unless the disease is contralled.

?\’U
U,LL\ v\f% ' Prosently, the U. S. Departnent of Agriculture does not consider wildlife

(other than bison) such as deer, elk, and moose as sources for reinfestion

of domestic livestock onre the diserss has been essentially eliminatsd
from domestic livestock in many states.. Apparently the U, S. Department

of Agriculture assmuses (perhaps rishtly) thet, even though brucellosis
does occur in wildlife, incidence is very low, and the disease disadpears
from wildlife once the source of reinfection in domestic livestock ia
elininated. This asswption needs clarification. . However, it may ba
e e \N%q o significant that domestic livestock have been maintained froe of hrucsllosi.
"% R in many states despite any source of reinfection ~t.ha1: may have persisted
.in wild snimals,

Our knowledze of bison movenments indicates there is little chance that
bison will transmit brucellosis to cattle outside the parke This chance



can be further reduced or elininated throuzh measures recemended in

this report. No brucellocis has been detocted in cattle herds surroundi-
the park for the past 10 years. But persommel involved im the brucellos:.
eradication program 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 giould
be eliminatede

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

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

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

cooperaté fully in the brucellosis eradication program. Perhovs this

is unlikely because the economic sense of eradicating brucellosis from
—_—

domestic livestock 1s fairly clearcut.
\

Problens and Unanswered Cuestions

The following discussion is based on information availzble in Yellowstone
Fational Parke. A more thorough review of the sciemtific literature and/or
co;:snltatinn with authorities on brucellosis and brucellosis eradication
might provide satiafactory answers to some of the quastions.

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

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

by initiating recozmendations in this report. °

12



Ve can assume that, without population control (herd reduction), the
paric bison herd .will increaso to at least 1,300 and perhaps hizher.
¥hen this occurs, chances of bison moving out of the park will probably
be increessd, and we could be faced witﬁ a different situation than e

e

i have now. Adequate study of chansingz conditions as they develop should
: — .

provide the basis for solving any problens as they arise.

We can ask in all seriousness vhether it is actually possible to

e

, /l/(’s s/wru eradicate brucellosis in Yellowstons without eradicating the bison.

g

! u‘t\f M,\A\Yt % than to reduce the incidence of hrucellosis? If reduction in the

i N ‘ hA".; o X

ok w&ﬂ’b cU’ incidence of brucellosis is all that can be expected, we would be in &

,ﬂf&(ﬁwﬁwnwarwdingpm@m. Shommnmwiththoherditmcamtbe
m”‘ Assured of completely eradicating brucellosis when we already imow that

i Xd«{r &_(o there need be little or no chance of epreading brucellosis to cattlo
‘ ({7\0/ swrrounding the park?

Will any prosgranm othgr than herd en@icat@gg sarve' any other purpose

We need to know more about the chances of horses contracting brucellosis
in the park, carrying it out, end transnitting the disesse to cattle

herds outside the parke Summer horse uss (both by the Service and

!
l! visitors) may prove to be one of the greatest potential sources of
; spreading brucellosis out of the park. '

|

| : 13
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Poanible Courses of Action

If the biological, esthetic and scientific interests of Yellowstone
National Park weres the only consideorations, we would do nothing at all
towards controllinn and/or eradicating brucellosis from the park.
Obviously, this is not satisfactory, and we can do wore towsrd praventing
the spread of trucellosis from the park without adversely affectins the

blsone

The alternative to doing nothing is to cooperate with the Ue S. Dovartmen
of Agriculture in their brucellosis eradication programe. Cooperation
could tzke two forms: -

l. Participate in a full-fledged sradication program in the park. Three
approaches are apparents ‘

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

Past experience shows that a "token" program of this kind ia
senseless because it 1s essentially unending. Perhaps scme
reduction in the incidence of brucellosis would be obtained
after many yoars, but the disease would still be present, ard

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

as eradicating brucellosis fram the park is concerned.

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

" most ‘bison in the park could be trapped and handled anmally
or at least fairly frequantly. This is literally impossible
with a free-ranging herd undier conditions of climate, topography,
and accessibility that exist in the park.

In the winter of 196L-65, only about 70 percent of the bison
wvintering on the Horthern Yellowstone winter range and in the
Hayden Valley-llezs Perce area were trappede This is probadly
the naximm trap efficliency that could be obtained. The winter
was a good ons for trapping, and blson were not “conditioned”
to helicopters. Trapping efficiency would go down in less
satisfactory winters and as bison learned to awvoid being driven
and trapped by halicopter.

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

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

15
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%%'A herds durinz the winter. These snimals would be tested and reld
&(’ mnnul proved brucellosis frea. All reactors wouid be
eliminated. In the meantime, an all-cut effort would be made to

’A kill off all bison outside the holding pens throughout the parke.
6

r)k \Uo’\ After accormplishing this, the brucellosis-free animals would be
3
‘)\N\l releasod.

If we rmst undertake brucellosis control in the park, this is

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

,5 complete success in eiiainatins; brucellosis the first time
ly@%b around could not be guaranteed. Obviously, even tais approach

o™
N v ULV"W{ wuld sariously digrupt the bison herd, but probably less so than
~oa
(X o ()}\ W the never ending program of calf vaccination and elirdnation of
éf ‘ reactors outlined above.

Ce Thoparkbinnhqdcouldbomledortandreplaceduith
brucellosis-free 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

40«”“43; c,k\“'\ transaitting brucellosis to cattle--unless tha bison were
” 0\'%&/ reinfected by other park wildlife. Then the eradication prorran

. might have to0 be repeated,

16



Prevent bison from infecting cattle outside the park by preventing
contact or transmission between bizon and cattle. This scems to

be the most rational approach for several reasons:

}

2. Trzpping, handling, testing, vaccinating amd elimination of bison
reactors from park herds is sericusly at odds with preservine
the one truly wild bison left in the United States and providing
opportunities for visitors to seo and photograph them.

b. Recent reaearch.haa confirmed earlier indications that Yellcwstone
has essentinlly one bison hex'd; Even though herd sefmonts nay
seasonally concentrate in certain areas, thers is free and fresuent
mimhange between the segmants. Thus any effective brucellosis
control and/or eradication program would have to similtaneously
deal with bison throughout the park.

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

de The fact that there has been ns evidence of brucellosis
cattle herds surrounding the park for the past(10 yea 3 sugzests
that the chances of bison infectinz these herds are very reucte,

8. The chances could be further reduced by an intensified program
to prevent bison from leaving the park, cattle from entering it,
and, an adequate systea of monitoring cattle herds surrounding

YeLLCWY/STO, &
NATIONAL PARK
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the park so that brucellosis-infected enimals could be quickly
detected and the disease pravented from spreading if it did sivw

up in the herds.
e Voo - \')wx\‘ N g(,\)}(f(

Since @uon that move cut of the park are bulls, the chance
of transitting brucellosis to cattle may be very amall.

Recormendat fons

1. Request that Yellowstone National Park's wild bi.sm herd be excluded
from the overall National Park Service programr to control and/or
eradicate brucellosis from all ‘blson herds on Service areas. The
request should be based on recognition of the following factas

Ke

be

The Yellowstons bison herd is unique from all other herds ir
the United States.

The herd has great esthetic and scientific value as the only
free-ranging herd in the contiguous 48 states.

The herd 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

preserving the genstic, blological and behavioral integrity of

the herd, and the opportunity for wisitors to view bison.

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 brucellosis
and bison have evolved together and that brucellosis shculd be
rotained in order to rore fully maintain the integrity of the
herd and the envirommental factors that affect it.

Blson 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 nnacceptable dmsage to herd integrity

and other park valuses. Brucellosis eradication from 2 free-
ranging bison herd of about 550 on the Crow Indian Reservation

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

inaccesalble ares occupiod by the biason.

For the foreseeable future, et least, the respensibility 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 cen
be met without an intensive brucallosis ersdication prozram in
Yellowstone National Park. |

i. There are too nay unangvered questions concerning brucellosis

in bison, elk, and othar wild animals, the transmissibility of
the diseass between wild animals and cattls, and the effectivenca:

1y



of brucellosis control in a wild bigon herd to Justify the expens
and the damegze to the herd that would occur if an intensive
brucellosis eradication program was initiated at this time.

o 2. If the above recomuendation is zpproved, we should firnly state our

—_—

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

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

individuals. We should actively strive for support of owr position.
; \ \YL QM CFB We ahonld no longsr give the imoression of supporting eradicstion of
}W ML k \,ﬂ/ ‘,J’ brucellosis in Iellowstone bison as in the best interestg of the

;D‘M Lt “;M;vi" bison, the park, ar the American public. We should mo longer
‘s‘f‘f{Mﬁw partdcipate in "token" control programs to placate brucellosis
| \ Qor 7 eradication advocates, and we schould no ionger use tho excuse of
Q\i‘:\/ (pﬂ\ﬂ\ ' inadequate finanecing as the reason why wo have not prograssed further
:

with brucellosis eradication. We should not give ths impression
. that we are willing and anxious to do more toward brucellosis eredicat
in the park, but our hands are tied by forces beyond our control.

3« Propose to the U. S. Department of Agriculture a plan for preventing
the spread of brucellosis froz the park that includes the Lollowing
points:

\)Y 8 a. Proparatiom of a map shouins carbtlo' distribution on private and
, \/QU(OA \\" public lands surrounding the park, the past and prosent distributi

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

20
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move out of the park (including historical records).

Ground and air surveillance by the park staff as needed to keen
track of bison rovements during the winter in areas where they

night conceivably move out of the park.

\

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

Cooperative arrangements will be made with surrounding fish and
game departments and the U. S Departnent of Arriculture to kill
any bison that might accidentally gat out of the park and to test
then for brucellosis, |

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

Work with the U. S. Department of Agriculture and/or Livesioek
Sanitary Boards in the surrounding states to develop an aéequate
testing program for quickly detecting brucellozis that may chow
up in cattle hords surrounding the pari and methods for eliainati:
as quickly as possible any infection that may occur in a ranner
that will be satisfactory to all parties involved.



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

g Lk \)\1"' on brucellosis, along with the documented, scientific data on waich
‘}%Nb the answers are based.
[

" .
| O S&S 8e

b,

L.

Can or have bison transuitted hrucolloss.s to domestic ecattle
and vice versa?

Can or have other wild ungulates such as elk, deer, antelope and
moose tranmait brucellosis to cattle and vice versa?

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

Can horses contract brucellosis in an area such as Yellowsiora
that contains a source of infection from bison and can horscs.

' carry the disease out and transmit it to cattle?

Can cattle remain brucellosis free in en area where n'ee-ranving
wild animals test positive for hrocellosis?

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

occurring naturally?

Can male dison infoct clean females or vice versa and what is the
mechanism?
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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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APPSIDIX

BACITROUVD INFORIIATION

¥anarerment Hoterye

1.

2.

3.

It is not known if brucellosis is an introduced or endemic discase
in the pari or in North America, for that matter. Introduction of
the disease, if this did occur, could have been through contact wita
cattle which were in and nesr the park in early years.or, possibly,
from “tame" bison introcuced from Montana end Texas in 102,

Park bison were first tested for brucellosis in 1917, and the disease
was founde It was recognized then that the dissase had no sarious
effects on reproduction or perpetuation of the herd, and no concern
was shown (even thougn the total bison populat.{on in ths park was
about 330 and an intensive prozram was in effect to rebuild the hzrd).

About 1711 the U. S. Fish and Wildlifs Service recosmended that only
brucelloais nonereactors be live ghipped fro the paric and that these
should be vaccinatede Apparently this wae done. It is not clear
vhether or not all live trapped bison were regularly tested for
brucellosis prior to that time, but apparently reactors (known or
unknown) were shipped from the park.



ke 1In 1Lk live shipments of bicon were suspended as a result of concern

Se

saown by the American Veterinary Modical Association that beucellc:

might be spread to disease-fres aress outside the park.

In December 17kk, Dre B. Re Quortrup who was in charge of the Bear

River Wildlife Disease Research Station, Ue S. Fish and Wildlifa

Service, studied brucellosis in the park and prepared a comprehensive

reporte Some conclugions and recomsendations follow (Quortrip 17L3)s

8e

be

Ce

4.

Any reduction in resroductive performance of bison due to brucelle
could not be considered seriocus in regard to natural perpetuation
of the hard.

If brucellosis control was to be initiated, the reason would be
to aveid publis criticism and to facilitate futurs live ghizzents
of blson rather than to safeguard the herd itself.

It is probable that brucellosis hag existed in ths bison 2 long
time and that a natural izmaunity has been acquired through years
of exposure.

That cessation of bigon feedinz in the Lamar Valley would increase
the chance of animals moving out of the park during severe winters
He supported contimuing winter feoeding of bison in Lamar Yalley

to prevent thia.
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He stated that en effective brucellosis eradiention progrem is

impractical under conditions that prevail 4in the park.

Recommended the following activities that would, over a peariod
of ysars, reduce the incidence of bruccllosis in the herd,

thouzh brucellosis would not be copletely eliminated, The

brucellosis control prosram would be carried cut in rssoclation-

with hexd reduction activities.

> (1) Vaccinate all calves. ;A et ch o

1S ¢~ ckf
(2) Live chip non-reactors only. — ﬂpw 2o (,Ms S

(3) Prevent bieon from migrating out of the pPark by a m ..‘cnii.f‘:laﬂW

//1/0[ feedingp ,_,.‘\bl.marandbyturningthahcrd back if b,l.,

b

it drifts toward Cardiner, ) ”ﬁf HF

w:

(1) Dispose of waste products from the bison slaughter in a 1
sanitary manner.

6e Apparently (1ittle detailed information was found) a prosram was
initiated in 1546 or 1947 (at the recommendation of the Fish and
Wildlife Service) to determine if the incidence of brucellosis
infection in the Lamar bison herd could be satisfactorily reduced

by a vaccination program and slauzhter of infected animals, Very
satisfactory progsress in the immunization phase of the control Prozran
was noted in 1547,
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8.

e

10

48 a result of the sbovs, in 1547 the Director ranove;i the restrictic
against live shipment of bison.

A sumary of the bison brucellosis control progran cited sbove chowed
a lowering of the incidence of infection in the Lamar herd frem

62 percent in 1511 to 15 percent in 1743 (143 and 156 bison tested
in 1911 and 1943 respectively).

Shipment of live bison from the park was again discontimied in 19351
by order of the Director. Apparently no live shipments were made

In 1961 Service persomnel snd Under Secratary of the Interior

Carver met with Mr. Bud Bosolo and assoclates to discuss the possibil:
of Mr. Bosolo live trepping and shioping bison rrou Yellowatons Park
to his ranch near Gillette, Wyominge. The Service expressed interest
in ¥re Bogolo's proposal, and a contract was made between the Scrvice
and Mre Bosolo to remove live bison frem the parke During the winter
of 1961-62, 143 hison vere removed from the Lamar Valley, and 357
were shipped from the Hayden Valley-Nes Perce area in 1y62-63,
Brucellosis tests were made in 1961-62 but not in 2582-63« Brucellosi
reactors as well as non-reactors wers live shipped to Qillette,

Wyoming, both years.
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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

i W

(3)

(b)

Incorporate a modified brucsllosis contrel program in
conjunction with population control programs (recognizing
that this approach tmq.d not eliminate brucellosis from
park biszon hards) to be carried out by Service and U. S.
Departament of Agriculture personnsl,

Same program a&s above to be carried out with the assistance
of private individaals or groups who would get surplus
bison for live shipcent.

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 snimals from a brucellosis-free
hexrd :Int.ro&ced.

13, In 1964 rules and regulations restricting movement of bison bocause
of trucellosls were published in the Pederal Register. This
v effectively prevented us from shipping live bison from the park
\)\‘:\f&'& e Q&Ww except for slaughter. The regulations were a reflection of increasin

i
W&W concern and pressure by the Department of Agriculture about bison

serving as a reservoir of infection in otherwise bru_cellosis-freg
sroase In 1961-62 and 1962-63, LOS bison wers live shipped under

contract with Mr. Bud Bosolo to his private ranch near Gillette,
Wyoming, with no regard as to whether or not they had brucellosis.
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In March 176hL, the Superintendent of Yollowstone recarmended the

following approach to the probleam of brucellosis in bigon.

a. DBison should be managed in accordance with recorriendations by

be

Ce

de

the Advisory Doard onm Viildlife lanapements that is, under 11
Jurisdiction of biologically trained personmel of the Serviceee
not by private citizens or groups as proposed by Mr. Dosolo

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

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

Considerable study is needed before undertaiking any large scale

program to develop a brucellosis-free bison herd. Any serious
control effort would irnvolve a progzram of trap construction,
road construction, and persomnel expenditures in excess of oy
previocusly needed for wildlife management. Even with guch a
progran, the outcome would still seem questionable.

Sincs bison ere unlikely to come in contact with domestic
livestock, tme'appura toc be no urgent reason to undert:ske a
program until fim end Justifiasble plans are laid.

This same interprotation was expressed by the Acting Regional Directo.

Midwest Region to Superintendent, Yellowstone, in a memorsndum dated
April 30, 1564 (sce supporting docunents).
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18.

The following statement was included in a memorandum of 4pril 13,
1564, frcm the Associate Rezional Director, Hidwest Region, to
Superintendents of Midwest Region Parks and Momments with bison
herdse The statement is quoted from a memorandum dated tpril 7,
156k, from the Acting Assistant Director of the Hational Park
Service:

“Our cooperation in achieving overall Animal Disease
gadication progren objectives 1s necessary and activities
towvard this goal should be accelerated once the Midwest
2egion bison mansgemant plan is finalized.*

N

In & uasorandim of July 27, 176k, from the Acting Regional Tirector,
Hidwest Reglon, to the Director, the difficulty of managing free-
roaming bison, the need for 'contiimoua :ppliéation" of a well
designed management pregran over an indefinite period of time, and
the fact that * , . o brucellosis aradication v:ﬂ.l be a long-range
progran’ was recognized. However, it was stated that thess factors
did not precluds an immediate initiation of positive action." (sea

supporting documentas).

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

.
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moruments &8s a desirable objective within limitations provided firs®
$ W Ez_gg_l_:l._cy, and then practicality acd coste The program for

[/} .
cA rf{’()/}/?[“ 5 Yellowstone was to carry on brucellosis control in conjunction with

the bison reduction prorram as ‘followss
g« [Hayden Valley-liez Parce herd and Horthern Yellowstone herd.

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

(a) test all tropped snimals for brecellosis.

(b) wvaccinate and releaze all calves.

\UQ (e) kill all brucellosis reactors.

/ (a) |un non-reactors as needed to achieve reduction goal
of 335 animals.

be Pelican Valley herd--kill 12} bison and test a&ll slauv-htored

animals for brucellosis.

¢e Bechler herd.

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

(2) Work with the Idaho Fish and Game Department and (12
necessary) Department of Asriculture to kill and dispese of
any bison that leave the park;

3
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20.

Hessrs. Bemdt, Jacot and Reid bticlicved that this program would
satisfy the Department of Azriculture in 176L-65 and in future

years.

In a memorandum of July 22, 136l, from the Director to the Regional
Director, Midweét Rezion, the imnediate development of a coordinated
regional blson menagement program was requested. GCaneralities ware
outlined that should be incorporated into existing area management
Plans. For Yellowstons this included (1) 100 parcent swmwling for
the Hayden Valley-llez Perce herd; (2) biscon herd reductions to be
accomplished through selective removal of positive and suspect
reactors; (3) vaccination, mariing, and i'eleasa of trapped calwes;
and (L) recognition that economical and other limiting consideration:
rdght require develomment of rotating bison herd management prograas
(see supporting documents). |

In the Park's Long Range Wildlifs Management Plan signed in October
196}, attcupts to nininize brucellosis in all bison herds in
cooperation with the U. S. Department of Agriculture was included
a8 an integral part of the plan. This included trapping, testing,

calf vaccination, and dispossl of reactors; however, brucellosis

control was to be accamplished along with bisonm population controlee
not as a specific prozrar unto itself.
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21, During the sinter of 196L-65 sn intmsive effort was made to initiat:

en effective, park-wide brucellosis conirol program that involved
testing, vaccination of female calves, and shipment of reactors to
slauzhters As a roesult of problems encountered and exmericnce raine-
during the wintcr of 196L4-65, it was recognized by Service and T. S.
Deportment of Arriculture parziomel that such an approach would bs.
never ending s¢ far as eradicating brucellosis, extremoly cxpensive, .
and less and loss effective as bison becams more Ycomditioned®
against helicopter trapping, }_n_ew apgmch.iru proposed that both
Service and U. S. Departnent of Agriculture pergonnal belisved would
be more likely to eradicate brucellosis from the park most efficientl

end with minirmm on of the tison. The proposal followve:

8. Trapping and handling facilities edapted for helicopter herding

and large holding pastures would be constructed in the Lamar Vall
Polican Valloy, and at the lies Perce Creek btdson trap.

b. When conditions are right, as many bison as possible would be
trapped as quickly as possible at the three locations. Pro-
feeding nuy be desirable to concentrate as many animals as
possible within herdinz range of the traps. All theses areas
would have to be trapped at the same time.

Ge ¥hen the majority of trappable bison are confinsd in the holdins
' pastures at all three locations, trapping would be discontimied,
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and the trapped animals would be tested for brucellosis. A1l
reactorcéy'q{xld te shipped for slaushtere lion-reactors would be
returned to the holding pasture where they would be fed.

An all out effort would be made to it11 21l bison in the park not
in holding pastures. Much of the job wonld have to be done from
helicopters.

After a suitable period of tine, all bison in holding pastures
would be ret.oéted and reactors shipped to'slaughter, The retesti
15 necessary to detect animals that had brucellosis in the
incubation stage duriny the first test. The standard apglutinati
fe:.f. wuld be gurplemented with ddditional testis 1o zzsure tist
all bison retainod in the holding pens wers free of brucellsosise
Once this was ascertaired, and when all bison outside the holdine
pens had boen killed, tha brucellosis-fres bison wonld be rolesse

Dr. Paul Holcomb (personal cormunication) believes that with test
techniques now availablse, all bison in the trapped groups that
vere infected with brucellosis could be detected and eliminated.
Thus thare would bo a hish desree of certainty that all released
bison wuld be btrucellosis free. Prevention of the herd bcecoming
reinfected with brucellosis would depend on whether all infected
bison outaiglo the holding pastures were killed and shether or not

- bison could be reinfocted from other animals (such as olk) 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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26.

in & "token" bdrucellecais eradication program in Yellowstone. Animal
Disease Bradication personnel wanted to see us in a calf vaceinatic
progran every year, exdeavoring to vaccinate all the calves possible
in all herds. This in hopes that over many years, brucellosis incic
would be appreciably lowered, or mostly eradicated.

Brucellosis control programs proposed, for 1965-66 and 156667 by
Hational Park Service personnel in Washington, D. C., ware more
intensive than the 176L-65 program. These proposed programs did not
mest with the approval of the Park Hanagement Blologist.

In a letter of May 20, 1965, from the Assistant Director, Hational
Park Service, to Dre G. K. Mingle, Senior Staff Officer, Animal
Disease Eradication Division (ses supporting documents), we assured
the Animal Disease Eradication Division of our contimuing desire to
move forward in the cooperative brucellosis control program. ¥e
indicated that the extent of our cooperation was dictated by evailab:
funds for construction of necessary trap and holding facilities at
Pelican Creek, as well as adequate funds for management purposes.
Thus our mu for lack of "full" cooperation was based on firancin
problens, rather than basic conflicts with National Park Service
philosophy and policy. We had requested funds for comstruction of

a bigon trap at Pelican Creek.
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28.

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

Appendix) Mary Meacher discussed the question of brucellosis control

in bdson. She stressed the following points and made recarmendations

L.

The Yollowstone bison herd is unique, possibly containing blood
lines from the "mountain® bison subspecies.

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

An intensive control progrsm would probably eliminate the isolate
or small groups of bulls which are the only bison nny vieitors
sce. These cannot be effectively live trapped. bt / bf?

Frequent trapping and handling for btrucellosis control woul
have an adverses 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

tranmnissibility 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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a. lamar bison horde-removal of the anmual increment and brucellassi

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

be Peclican Creek bison herd--no reduction or brucellosis control

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

ce Havden Valley-!ez 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. Jo Halvorson, Animal Discase
Eradication Division, stated:

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

be He did not believe that we will ever gain a great deal in
trucellosis control until soms such plan is instituted such as
holding brucellosis-free bison and killing all othors.

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



30. Thalrollowm otatenents vere included in a sumiary of a meeting
on larch 23, 1966, in the park between the Park Mansgement 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 regards bison would be to take advantage of

wwwxr o ¥ severe winters and trep & maximm mmber of animals in Pelican
ﬁyf’

el

\)‘\u’ Vs ship reactors for slaughter.
NTs
WM

"

'V" .
OJM;Lij;QQ v . Creek, Lasmar, and He; Perce; vaccinate and release calves, and

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

ces The group also agreed that after conducting the above program
for 5 to 10 years and building up & nucleus of vaccinated calves
to then reevalnate the proposal for holding brucellosis-froe
sningls af. Pelican, lamar and Hayden Valley-Nea Porce Creck and
killing all bison outside the holding péns.

1. In a mesting in the park on November 21, 1967, bstween National Park
Service persomnel and Dr. J. He Slack and Dre. Panl Holconb, Animal
Health Division, U. S. Department of Azriculture, the followiny

. general conclusions and stétamznta were made (866 supporting documen
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Our bison reduction progrom is being reevaluatad, and any futurs

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

Reservations were expressed about the effect of past brucellosis

control prograxs on the opportunity of visitors to view bison.

Questions were asked of Dr. Slack and Dr. Holcomb about brucclles
"blology” and chances of bison infecting domestic livestock.

We suggested tha.t. !euovstono't; free-ranging bison be conaidered
wild animals such as elk a.nd'doer and that justifications for
brucellosis control be considered in the 1ight of the almost
absent statistical probability of transaitting brucellosis to
livestock. | |

Chief, Branch of Wildlife Managcment in a memorandum to Glen Cole

dated December 12, 1967, summarized the results of a mesting beiween
himpelf and Dre E. A Schilf, Animal Health Division, U. S. Departmer
of Agriculture (see supporting documents).

The U. S. Department of Agriculture is concerned that Yelloustons
is an island of infection within a disease-free area. Dr. Schilf
admitted the probability was slight of transmitting brucellosis
from park bison to domestic livestock or park visitors--but thare
is a chance, therefore a problem exists.
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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 time 63 were seen between Gardiner and Jardine
and scattered bison were reported as far north as Yankee Jim
Canyon. 4bout 530 bison were on the Northern Yellouatone winte:

range when this cccurred.

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 known.

In February 1556 when about 220 bison wers an th; Horthern
Yellowstone winter range, uaxv bison went down the Yellowstone
River. From March 20 to 22, 67 were seen west of Blacktall Deer
end Crevies Creck. At least B bison had been & short distance
outsids the park about Harch 15, |

During the winter of 1961-62 when about 135 (post reduction)
bison were on the Northern Yellowstons winter range, about 10
0ld bulls of the Lamar herd moved up Eagle Creek on U. S. Forest
Service lands reserved for winter geme ranges 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 fow bull bison move north out of the park during the smmer into
areas drained by Hellroaring Creek and Slough Creck, Gallatin
National Foreste Domestic cheep graze aome of this area, but no
cattle are permitted to grazs anywhere in the drainages. There 13
esgsentially no chance of bison contact with cattle unleas cattle
stray into the Hellroaring and Slough Creek drainages, or unless

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

Rivar east of Livingston. 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 194L3.

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

In JMaly snd August 1966, domestic cattle strayed from 20 miles outsic
ths park onto the Madison Plateau at least 1S5 miles inside the park.

Almost every winter ons or two bison (bulls usually) can be expected
t0 maove out of the park in the Bechler area. With a larger overall
bison herd, perhaps six may move out cach winter (Mary Meagher,
personal communicstion).
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JITPORMATIN ANOTUT ERUCTLINSIS A'D INUCILLOSIS [RADICATINT

The following information has been gleaned from a cursory search of
literaturs in the park. It by no rezns congtitutes a thoroush review
of the subject. Such a review of brucellosis, its transmiscibility
between wildlife and domestic livestcck, and vice versa, would take
considerable time and, if needod, would probably be best esccorplished
by personnel who are professionally involved with the dlsease. Howover,
the information presented here is sound, we can stand on it, and it
provides a good basis for asking 'exp'erts" cpeciﬁc questions.

Brmcellosis « The Oreanienm and The Disease

Brucellosis is spread directly from one animal to another. 1In cattle
it .ia not spread to any cxtent by actual breeding. It is spread extensive
at calving (Lovaas 1967).

Disease orgaenisms do not live long outside an anixmal's body--up to a coupl
of weeks in ideal spots. The organisms should not persist, even in a
contimously used feed lot situation for more then 3 to L weeks (lovaas
1967).

Pastures contaminated by infected fetal membranes, urine, and feces
remain a source of living organiams for many months (Soule 1750)
(This statement is in sharp contrast with the previous one). Apparently
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the length of life of 2. ebortus outside an animal's body depends on
€xposure to sunlight. If well protected, the organisms remain viable
for a longer period. |

Research conducted in the park in 19l (Quortrup 19L45) indicated that
there was little or mo danger of live brucellosis being carried beyond
the park by water or by scavengers,

In a recently exposed nonvaccinated herd (catth) with no earlier history
of abortion, nearly all exposed, preghant heifers will abort during tha
first and probably second pregnancy. Some may abort a third time. Later
generations continue to abort in the first presnancy, or failing satisfaet
exposure, in the se;:ond. Pewer and fever abort, and full-term calves are
born with or without a diseasod placenta. Carriers develop in this herd
with infected udders (Elberg and Silverwan 1950).

Brucella organisng are maintained from one gestation period to ths next

in the udder and regional lyrph nodes, and animals may become carriers for
1ife (Soule 1959).

The factors which influence the inci.danc; of infection and the course of
trucellosis in cattle artificially exposed to Brucella sbortus are

(1) virulence of the infective agent, (25 amount of exposure, and

(3) susceptibility of the individual (Manthet 1950). There is wide
varigbility botween 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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chenosié in Horsess

In an experinment in Minnesota, horses on farms with and without
brucellosis infected cattle showed that the percentage of resactors
in cattle was hirher on farms whe.r& there were infected horses than
on fams where horses werse free of the disease. An outbreak of
brucellosis in a ¥innesota dairy herd following purchase of two
infected horses that had contact with the cattle waé also reported.
"Infected horses may serve as reservoir animals . . . o From &n \
epideniological standpoint, horses must still be conQidered as a
source of brucellosis for both man and cattle." (Boyd 1950).

Brucellosis in Carnivoras

Normal dogs naturally contacted ‘brucelloais when allowed close contac
with infected dogs. This suzgests that dogs (and coyotes) are possit
cerriers of brucellosis in animals and man. It is believed, though
carnivora ars not rpaturally irmune to brucellosis, they do possess

a high degree of resistance. (Doyd 1550). ‘

Quortrup (19L5) in a report of research conducted in Yellowstons
National Park suggested that, since dogs are commonly infected with
brucellosis, thers 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 discharres froa
infected bison.
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Brucellosis 13 rare in dogs (Lovaas 1967).

Experience in Montana 1r.dicates. that dogs do spread brucsllosis, but
through mechanical transport of infected materials rather than throu-
discharges from the dozs. The only Brucella of real significance 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 Erucella
guis, the course of the clinical disease was progresaive only as lonz
as Ixocuiations continuede Ths dogzs recaiarad from the most severs
infection if inoculations were discontimied, dfter which the orzanie:
could be detected for seven months. Apparently dogs have g simifica
natural resistance to Brucslla snd are able to clear themsgelves of
natural infection. (Elberg and Silverman 1950).

The dog discharges Brucclla organisms in the urine and thus may sprexz
the germ among other dogs and possibly to man (Soule 1950).

Brucellosis in Domestie Sheen

% . ¢ ¢ there are no reports of in:ection 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 . .
(Merchant 1550). |



In the national oradication program, comestic sheep have not been a
factore It appears our shecp are hizhly resistant to Drucella shoxt

(Dre Paul Folcomb, personal communication).

Brucellosis in Rodentss

" ¢ ¢ ¢ rodents such as rabbits, guinea pigs, mice, ond white rats c:
be resdily infected experimentally; therefore it is reasonably feasi!
to assume that wild rats may become infected under natural comiition:

(Boyd 1550).

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

Brucellosis in Bir Qone Animals:

"The literature contzins numercus reports of brucellosis in wild
aninals but the relationship of infection in these animals relative
to the spread of ths disease in cattle remainsg unknowm. The discase
when occurring in big geme ruminamts exhibits the same characteristic
manifested in cattle and goats. Studies in Minnesota have clearly
demonstrated that brucellosis of deer and moose is not an irportant
problen as relatsd to the control of the diseasa in cattles Even
though deer and moose may occasionally comtact domestic cattle s 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 gome animals in Montana, 1932-1968"

Area aud _ o, No, llsactors Pet, ilenctl:
s»ecic: Year tested {incl, suspects) (incl. susne:

National Bison Ranre

Bison 1932 87 58 66,6
1933 88 48 55,81
1934 75 55 73.33
1052 13 [ 38.45
1960 54 0 -0,
1961 50 1 2,
1962 58 o 0.
1863-G4 60 o 0. °
1964-G3 75 1 1.3
1965-66 93 1] 0.
1966~-67 42 2 4,77
1967-63 20 o 0.
Elk 1954 24 o 0.
1961-64 44 o 0.
1966-67 11 0 0.
1967-68 29 1 3.45
Deer, nule 1957-€7 520 3 .57
Statewide
Antelope 1958-65 36 o 0.
Bighorn shesp 1958-64 23 0 0.
Deer, mule 1957-67 246 0 0.
Moose T1962 2 0 0.
Gost, Rocky Mtan. 1963 1 o 0,
Black bear 1960-68 3 1 50
Grizzly besr | 1963-68 2 0 0

® Records froa Montana Livestock Sanitary Board Lsboratories.
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The absence of brucellosis reactors in elk fram the Hational Dison
Ranze is interesting; howsver, elk were not tested until bruccllosis
was essentially eliminated from bisone It would be interssting to
know if brucellosis infected el.k on the Bison Ronze prior to
elimination of brucellosis in the bison. It may be that elk wero
not introduced to the Bison Range until after bison were nearly
freed of bruceliosis. C

The data from lontana suggest that brucellosis is rare in big came
animals in Hontara and supports the opinioﬁ of Ue Se¢ Departmant of
Agriculture persomel that there is little chance of big game
reinfscting domestic livéatock. It slso supports thelr contention t!
once brucellosis is eradicated in susceptible .animsls (cattle and bi:
the disease dissppears from the less susceptible wild animals,

Brucelloals in Bison and Mks

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

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

1. Brucellosis cauges syrptoms in bison similar to those in cattle

when ;t first gains entrance into a herd of mature bison. Howeve
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bison apparently have the ability to quickly adjust to the disc-
following initial period of sy~otors (abortion), and subsecuen-

symptans are rare.

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

Brucellosis may spread until 50 percent or more of the herd is
infected, but this seemns to be the saturation point.

In reference to Yellowstone bison, there is no evidence that

tracallssis was nct endemic in bison prior to coutact with

domestic cattle.

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

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

Brucella abortus typical of the organisn found in cattle was iso0l

in 1927 from testicles of bison from the National Bison Ranne,

7¢ During an extensive survey of brucellosis in bison conducted by

the Animal Disease Eradication Division in 1960 and 1761, of 300
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aixi::alu tested, 1L7 were infectede '"Tr:cnlla aborius, Type I,

sicilar in all respects to the Zrucella cumwonly rccovered fron
domestic cattle, was isolated from a munber of animalse In
virulence test, these cultures proved equal to the virulencs of

field strains of Drecclla recovered from diseased domestic cattl

Elk are quite hirhly resistant to brucellosis. lhiere elk ore
suspected they have been in close cantact with other animals ths-
were hichly infected (Lovaas 1767).

Biolozical specinens from organs that normally harbor B. pbortus
organisns have bean exmmined from geveral Yellowstone elk that
rosctod positively to the azzlutination test for brucellosise

In only one case bave Srucclla abortus orgenisms been isolated,

cultured, and identified. In this case Dr. Stiles, Animal
Health Divigion Laboratory, lission, Texas, isolated an organizmm
from the ilizc ond supermasmary lymoh nodéal of an elk, The
organism's phyeical and blochemical reactions were identical with
those of Brucella nbortus, Type I (Dr. Paul Holcomb, perconal

camwmunication)e Thus it is fairly well established thst
Yellowstone elk do harbor brucellosis, though the incidence is
very low. -

It ie not knowm if tull bison can transmit brucellosis to cows

or vice varsa throuzh copulation or other activitics associcted
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with breceding. The hiszh iﬁcidcnce of brucellosis in male biszcn
compared to the very low incident in male cattle suzzests that
ball bison are much more gusceptible to infection or that thera
1s venereal transmission in bison that does not occur in cattle
(Dre Paul Holcomb, personal coxrmncation).

No docuneated cases of bison transmitting brucellosis to domesti
livestock or vice versa wers found; however, Dr. Paul Holcomb.
(personal communication) provided the following circumstantial
evidence that auggeaf.a transuission between bison and cattle.

Before free-ranging bison (about 550) were eliminated from the
Crow Indien Reservation in abcut 1963 or 136k, brucellcsis could
not be cleaned vp in 3 or 4 cattle herds 4in the surrounding srca.
Dre Holcomb suspects the bison were kecping the cattle herds
reinfected. However, the cattle herds were freed of brucellosis
bafore all the bison on the reservation were eliminateds The
blson eradication progran was carried out over several years s ond
Dr. Holcomb believes this reduced the chance of reinfecting cattl
sufficiently so that the cattle herds could be rid of brucellosis
A constant screening proscrza has not detected any sign of
brucellosis in the cattle herds since the bison were eliminated.

Cole (1549) presents a thorough analynig of brucellosis in the
Wind Cave bison herd. He pPresents pertinent facts about brucellc:



particularly reclating to tronoaissibilitye He peints out tlhst
little ia irown cbout brucellosis in bison. It haa been asziznd
that bison react to the disease the sane ag cattle. The lccic ol
jnformation about transmission of bruccllosis fren other cnimal
carriers to cattle is exphasized end is cited as reason for nob
basing brucellosis control in Vind Cave bisor upon the prcaise ti
the bison might infect cattle on adjacent ranges. Cole cites
ebundant evidenco supporting the conclusion that brucellosis poce
no threat to the Wind Cave bison herd, and thus there is no roesc
for the National Park Service to control brucellosis in the herd,

‘Cole also points out the possibility that brucellosis is a natur:

econdition in bison and for this reason brucellosis control =izht
be comtrary to Service policy of maintaining “natural” conlition:

Cole discusses the feasibility of carrying out a brucellosis
eradication program on a 'free-ra.nging bison herd. He notes that
ealf vaccination is recammended for 6 to 8 months of age for
maximm effectiveness with minimm complications. Apparently
these recommeniations still hold. Wind Cave (as well as
Yellowstons) bicon calve in April, Hay, and June with a few
calves beinz born at othar times of tho yéar. The optimum tine
for calf vaccination would be in November, but at both VWizd Cave
and Yellowstons, trapping is not feasible until later in the win'
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dJust what effect lats vaccinaticn has on vaccination effectivenc

is a quastion that should be looked into more clocely.

Cole concluded that (1) transmission of brucellosis from bison
to cattle, although a possibility, was not probable wnder condi+
at Wind Cave National Park, (2) scavengers would not sppear to p
any appreciable role in spreaiing the discase, (3) brucelliosis i:
the bison herd did not jeopardise existence of the herd, and

(k) ¥ind Cave biton could not be corralled often ensugh at the
proper time of the year for effective control by test-snd-slauzh
methods.

A etudy in Canada reported test results from 186 olk and 37 bissr
obtained when these animals were glaughtered to recuce the size ¢
herds in two national parks. 411 elk were nezative. About 30
percent of the bison were positive or questionmable. Later tests
showed that of 6 moose and 6 elk that mingled with infected bisor
all the mooss wers negative, but one elk was positive. (Gwatkin
and Peart 1950).

The incidence of brucellosis in bison from 1¥17 through 1556 is
suamarized in the following teble. In general, bizon wintering c
the Northern Yellowstone range have a highm' incidence of brucell
than bison wintering in the Hayden Valley-Nes Perce and Polican
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Brucollosis incidence in bison, Yellowstone NHational Park, 1917-1956%

iLasd Lseraoent
Year Mortuern ¥ellowatene Jawdea Valleyeicz Povreo
Jio. - iCt. e Oe e e T
tested reactors® reactorsb testod raactors” ronciors®
1817 2 2 100
1920 5 3 €0
1031 106 64 €0
1632 199 107 54
1033 151 110 73
1941 323 176 53 ?
1242 60 - 33
1944 406 1438 36
1946 296 G2 21
1948 200 32 16 -
1930 120 43 38
1961-62 85 44 52
1964~€3 129 76 &9 302 84 28
1985=66% 1c 4 as 101 19 12

£ pata from 1917 through 1944 wore taken- from Quortrop (1943). [I'ata for
1046 is from Rogers (i945), for 1348 from Skinner, et ai (1842), a=zd for
1950 froa liogers (1950).
official “Record of Lrucollpsis Teat™ forms filed 1n tho Diologistz’
Otfice, Yellowstone National Park.

b

Includes suipects,

Lata for 1961 through 1966 wore comnilaed fren

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



Vﬁlley arease Ths lowered incidence between 15LL and 1/.L5 for
the Northern Yellowstone herd senent is apparently in recoonse
to the brucellosis control progrem in effect at the time. Vhen
control was stopped, brucellosis incidence gpparently returaed
to pre-control levels of 50 to 60 percent. The drop in 1.35-66
may reflect effectiveness of renewed brucellosis control in
196465, but the sample of tested animals was suall and perhaps
not representative. Tho lowered incidence in t.hq Hayden Valley-
Nes Perce herd from 28 percent in 1564-65 to 19 percent in 1.,65-
may also reflect bmeellosis‘ control (female calf vaccinaiion an
elinination of reactors) in 1964-65.

In & letter of June 11, 1965, to the Acting Superintendent of
Yellowstone, Mre Ne Ce Ray, Staff Veterinarian, Animal Diseaéa
Eradication Division, U. S. Departnent of Agriculture, stzted
that brucellosis among elk is asmsociated with thelr opportunity
for contact with infected animals of other species. "We frzl
(nndcrnn_ing mins) that brucellosis is not a serious problea in
elk from the standooint of transmisaion from aninal to aninal.”
He mentioned that a swmary of wildlife testing in the Unitoed
States through February 1765 showed that of 3 2338 elk tested for
brucellosis in 8 states, only 20 were reactors (probably a hizh
percentage of the elk tested and the reactors ware from
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Yellowstone). !e said thero is no indication that brucellosis
has becone established within thoe ell population or that it is
spreading within the elk pspulation or that it is cpreadins wit
the hards. Indications are that contimied exposure to Srs-1%a
through contact with infected animals of susceptible specics su.
2s tison will result in an occasional gnimal showine a recaonce
t0 the exposure by a reaction to the brucellosis test. This do:
not mean that the affected elk will transmit the infection or
rcunin permanently diseasede The U. S. Department of Agricultw
concern 1s elinination of brucellosis from bison which should

correct the problem emong the elk.

However, cespite these statements, the U..S. Departnent of
dgriculture did mi think we chould live ship elk fram 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 Northeran
Yellowstons range from 1931 through 1965 is swwmarized in the
following table. The average incidence has been 1,72 percent in
6,175 animals tested.

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

seams highly suspect when campared to an incidence that ransed £
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Brucellosis incidence in
Northern Yellowstono Elk Herd, 1931-1968%

I 30. Leactors Pct. Loactory

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

1943 39 0 0
1960-61 64 : 0 0
1961~62 1,644 11 o .67
1962-63 220 s 2.27
1963~64 481 . : 1 .23
196463 - 621 . 33 8.31
196566 1,121 14 T 125
1966-67 892 14 1.57
1967-68 248 1 .10

Total 6,178 106

Avg. Pct. 1.72

® Records from Montana Livestock Sanitary Board Laboratories
for 1931-33 and 1942, All other records from National
Park Service filos in Biologists' Office, Yellowstone
National Park.
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0.0 to 5.31 percent in 5,738 e€lk tested gince 1260. Perhcps

faulty test procedures were used in 1731-33.

These brucellosis test results indicate that elk are not very
susceptible to brucellosis and much less so than bison that accup
the same winter ranze ares. The data do not show any obvious
shifts in ths incidence of trucellosis in elk that can be related
to changes in the elk population or to bison brucellosis control
and herd reduction activities.

Bruecellosis Control and Fradication

a2 Federal and State Dradication Prorrom.

Bovine brucellosis is one of the most costly diseases encountered by the
cattle industry and is also a definite hasard to public health. The often
insidious pature of brucellosis in cattle and other susceptible znirnls,
together with the different cattle husbandry practices employed in this
country, has made progress in the develcpment of an acceptable control
program extremely difficult, (ianthei 1950).

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

to prevent interstate movement of diseased animals, but it does not set u
brucellosis control and eradication programs within stutes unless esrecne
£ro reached with the state livestock sanitary officials concerned (Sirms
1950). lNationwide uniformity in the brucellosis eradication progran is
assured by the U. S. Livestock Sanitary Association (persomal comminicatic
Dr. Paul Holcomb).

Brucellosis Teating

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

Individuals nay react dﬂ:terezrtly 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 diseasse. To cdato disea:
organisms have not been izolated from cows testing negative to the card
test (Lovaas 1967).

C M | & Yaceination
/—__

Where natural infection routes have been exarined in bovinses the eficct oi
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 Ue S. Department of Agriculture (1757) publication:
U
l. Vacclipztion wills

2.

a. Provide an averzze of 65 porcent protection fram infoctiorn.

be

Ce

d.

b 8

Relp limit the eorcad of infection within a herd if a majority
of the herd ig waccinated. |

Qradually reduce the percentase of discased animals in an infectc
herd over a pariod of years zs older animals are culled and tha
number of sugcentidble animals is reduced.

Rednce animal infection about 80 percent in areas where a najorit

of calves are vaccinated.

Reduce herd infection about 20 percemt in areas where a majority

of calves are vaccinated.

lask or moderate the gymptcms in same animals that contract the

diseasae.

Cause a reaction to the blood test which will dissppear in neoarly
all anizmals by the time thcy are 30 months old if they were
vaccinated vhen they were L to 3 months old.

Yaccination won'ts

Eradicate or cure brucollosis.
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- be Provide complcte dissase irounity in all animals, nor will

revaccination do soe.

Ce Prevent all enimals from aborting if they become infected.
de Cause the diseasze in cattle or other livestock.

@« -Cause calves or older animals to becaome carriers or sorenders of
brucellosis.

f. Elixinate the danger of hunan infection.

3e Vaccination will halp eradicate brucellosis if you follow this progra
a. Blood test your herd and got rid of resctors.

be Vaccinate all heifer calves.
e Avoid exposing the herd to new sources of infection.

Recommendations for vaccination with Strain 19 are: "For immnization
against brucellosis of cattle over L months of age, but mot after fourth
month of preguancy.” Vhere there is no serious objection to the lomser
persistence of the szzlutination titer, there should be no cbjection to
the wvaccination of cattle clder than 8 months. The opposition to aiult
vaceination 18 gradually diminishing, However, there is no need for it
except when cattle herds are experiencing or threatened by an abortion
storm or vhen revaccination is being considered. There is almoat univers:
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agreencnt that there is no advantszs in vaceinating egslutination raazctins

animalse (Traum 1950).

Currently, adult vaccination is not recormanded and in scms states it is
prohibited because it completely confuses any eradication efferts thrcu~h
persigtently hizh po:."t‘ vaccination titers (personal comrmunication fron
Dre Paul lolcomb). .

In one test, subcutaneous injection of 5 milliliters of sirain 19 vaccine
in rocently Brucellse-infected cattle had little or no effect ca the naturszl
course of the dissase (Manthei 1750).

In & test of iLmrmnity ecquired by vaccination, immunity had groatly waned
by the third pestation period in gniwmals vaccinated as calves. Howcvar,
in other tests animals vaccinated as calves and axposed in the fourih and
fifth presnancy still possessed immunity comparable to that present in tha
first precnancy period. (Slberg and Silverman 1750).

Any consideration of revaccination should be based on the assurmption or
evidence that duration of resistance imduced by calfhood vaccination has
decreased or disappeared and that a booster dose or renewal is indi;:ated.
Prelininary results fror rovaccination of catile appeared favorable (Traun
1950) «

Vacelnation can present some problems in reading test results--
(1) same vaccinated animals will test aa reactors when they are not rcally
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infected, (2) some may test only as suspects when they actually hava the
disease, (3) the vaccine may cause eome animals to becons infected
(lovaas 1557). Recent information 1pd1cates that strain 19 nay occasiona
produce an active infection in vaccinated enimals (percons) commnication

Dre Paul Holcomb).

Currently rovaccination is not practiced and not recozmended (Dre Paul
Holcomb personal comrmnication).

Prucellosis Control in Pison

Coatrol of brucellosia in bisqn involves waccination of calves with
strein 19 and selective culling. “In those infected herds in waich &all
animsls have bean vaccinate& through the years, it is now umisnal to find
animals with blood serum agzlutinin titers in the reactor rencge. Apparent
strain 17 has been effective in reducing the incidence of the diseass in
infected biaon herds to very low levels when used over a period of many
yearse® (Anonymous, nede)e.

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

Ordinarily a brucellosis eradication program in bison involves calf
vaccination plus elimination of all reactors. However, brucellosis in
bison oh the National Bison Range was eliminated by calf vaccination alone

"WW iy &\3 At |
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According to Dre Paul Holcomb (personal commnication) this was the only
case he knew of in any aniral spocies vhers vaceination alone resulted
in brucellosis eradication. However, in this case &ll calves of hec*h

sexes were vaccinmated anmally under very closely controlled conditions.

Current U. S« Department of Azriculture policy is nat to vaccinats male
cattle or bison for the followinz reasoanss (1) ‘the posaibility of
eétablishing a persistent infection of strain 19 in the genital orgsns of
male calves, (2) the possibility of developing persistent post veccination
blood titers that would confuse future testing. This same problcm can
occur vhere 3-8 month old female calvas are vaceinated, but it i5 not as
likely as in male calves. (Dr. Paul Holcemb éersanal communication).

Although thia policy may be juctifisd in cattle where infection of males
is very low, some have questioned its acplicability to bison where infecti:
in males is as hizh as in fawles. Soms have sdvocated vaccinaticn of nais
bison calves and doubt if a vacoination program alone can be effective if
this is not done.

The inefficiency 61' a female calf vaccination program is shown in the
following analysis. The analysis ig based on our knowledge of bicon
population dynamics, snd the results of the 196468 bison manapenent
program. The analysis showa just how inefficient a calf vaccination

program would be. Progress tovard a brucellosis-free herd would be very

slow despite ssvere harassaont of the bisone



Lemaxr ferd Hayden Vnllar Herd

Egtinated population winter

196L-65 187 - L8o
Rumber live trapped 132 327
Percent of herd that was trapped 70 68
Number of males tropped

(including calves) 58 13
Muzber of females trapped |

(including calves) . 64 193

tunber of females that conld have
calves at their side (3 years or

more old) - 37 108
Nunber of calves trapped 25 ' 77
Kumbar of female calves traoped
(equal sex ratio in calves) 13 39
Fumber of calves vaccinated (male
calves are not vaccinated) 13 ' . 39
Yaccination efficiency . 65% 654
Namber* of resistant calves obtained 8 byt
Resistant calves obtained exnressed
as & percent of the animals trapped 6% : 8%
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