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THRANSMISSION OF BaUCHELLOSIS BETWEIN BISON AND CATTIE

Hanagement of the Wind Cave bison herd for control of brugel-
losis apparsntly has been consldered necesssry partly because of the
possibility tint the disease may be transmissible from infected perk ani-
mals to damestic cattle on sdjacert ronges. The several aspects of this
problem will be discussed in the following order:

1. Gignifieant Pathological Factors.
2, Urainage as a Factor in Transsmission of Brucellosis,

3¢ Carrisge of infective Haterial by dScavengers,
he Transmission of Brucellosis by Uther Animals,

5. blesase Jtatus of Anlmals in land Adjacent to Wind
Cave Hationsl Park.,

The following sumuary of important factors gongerning brugellosis
shoul d be kept in mind in considering the tmnm.tuim ot bm -
losis from bison to cattle and viece versa:

(a) Brucellosis is & disease of the genital organs of both
sexes (Lash and O'Rear, 1942).

(b) The disezse Ls not mmally fatal to young or adult
auhall.

(e) The mh is a relatively unimportant faetor in trans-
mitt ing the disesse (lLash and O'Rear, 1942).

(d) Proof that bulls transmit the disease through the act
of service is lacking (ibid.).

(e) Infeetion cecurs mainly through the digestive tract
(lichhom snd Crawford, 1941).

(f) The disease has a tendency to bocowe chronde (Svans, 1947).
(g) Cows that may hawe sborted once may abort a second time,

but abertion in the same cow more timn twice is an unusual
ocewrence (Mohler and Troum, 1911).




(k)

(1)

- immunity , for only one-third to ome-imlf of infected

)

(k)

. dn the udder, and soon rid themselves of the infectlion in

(1) Most of the anlmels that contraect the disesse will become

(m)

(n)

(o)

(p)

(q)

(r)

Following sbortion some cows may recover from
infection and thereafter remain immune or greatly
resistant to reinfection (Eichhorn and Crawford, 1941).

Freedom from abortion does not necessarily indlicate
cows ever fully recover (ivens, 1947).

The infection generally leaves the uterus in three or
four wesks; it rarely lasts longer; but may persist in
the udder and nasociated lymph nodes for a longer pericde-
in some eases for year (Traum, 1930).

A good proportion of infected cattle never show the virus
this organ (T!'m‘ sz)o

ehroniecally infected in the uider. The udder infection mey
parsist for several years and sometimes for the life of the
andue 1l (Ziehhorn and Crawford, 1941).

The disease may be transferred to the uterus from the udder
on saccesding pregmancies even tM?a nomal parturition
occurs (Eiehhorn and Crawford, 194l).

ixperiwents have indicated thet cows which have ceased
to eliminate germs from their udders possess a marked
degree of resistance to infection (Buok, 1933).

It is unuswel for the udder to become infected unless there
is or has been infection in the uterus (Zichhorn and Craw-
fﬁl"ﬁ, 1%1)0

in pregnant cattle the Brugella organisms resch the cotyledons
(camecting tissuss betwsen placents and fetus) and eventually
cause necroals of the cells resulting in ture expulsion
of the fetus (Ziehhorn and Crawford, l%lg.

Ihe period of incubation is usus lly about 3 months but under
unusual conditlons may vary from 6 weeks to 6 monthse (Zichhorn
and COrawford, 1941).

Abortion may ocear any time after the second month of preg-
mney depending wpon the susceptibility of the animal and the
pericd during pregnancy when sxposure ocowrs. ‘hen exposure
occurs frou late in the seventh month to esrly in the ninth
month, & living but wesk onlf may be expelled, Sy far the
greatest number of sbortions oscur during the fifth to the
seventh month (ilehhorn and Crawford, 1941).



(8) lonpregnant females eliminate Brugella orgarisms sfter
ingesting or otharwlse being exposed to them (Eishhorn and

Crawford, 1941). Helfers from aborting cows may be less

susceptible than those born to mninfected cows (MHohler

and Traum, 1911).

(t) Calves show a marked resistance to the disesse (Buck, 1933).
The gerag are ol known to loealive in the bedles of young
calves, “hen calves harbor the infeetion in their bodies
at birth, it is usually overcome in a ressonably brief period

(Buek, 1933). :
C&) in somie herds thet have been freed from the disease by

testeand-sls ughter methoda, 1t has been Llmpossible to keep
them clean and relanfection hus been more disastrous than

the indtisl infection (Hendricks, 1939).

(v) The most camuon mamer in vhich brucellosis is transmitted
to a clean herd is through the roduction of infeeted
snlmals (Bichhorn and Crawford, 1941).

(w) in chronie infection in a herd, abortions are most often
confimd to addit ions to the herd and to heifers during
their first pregnancy after sxposure (Hlchhorn and Crawford,

1961 )e

(x) Thare is m drug, ohmm, or medical goapound that has
been proved to be effective in the prevention or cure of
Bang's disease (ilchhorn and Crawford, 1941).

(y) The agglutimation test has its limitations and is not 100
percent authemtie (Biechhorn and Crawford, 1941; Comn, 1942),

() Calfhood vaecination in ealves of dauestie catile provides
considerable protection for the first gestation pericd after
exposuwre, bubt the ismunity is ehallenged in the third and
fo urth ‘.nmm pll‘im (m’ ot ‘lo, 19107)-

Whereas a considerable amount of fuctunl knowledge exlsts concern-
ing pethology of brucellosis in cattle, the kuown duta for bisom are cuibe
weager. For purposes of mansgement, it has to be assumed, until demonstrated
otherwlse, thet the sbowe fuetors are the norme] reactions of the disease
in bison. There is sows wvidence, however, which indiecstes there are differ-
e es between the processes and effects of the disesse in bison and cattle,




Undoubtedly, Dr. Gobwrn will indigate these differsnces in his fortheon-
ing report on brucellosis in the Wind Cave and Yellowstone buffaloes.

The following ltems constitute the pertinemt informetien regurd-
ing brueellosis in biaon:

(1) There is no pmuMl&%ﬁ determining whether brucellosis
was & disease of the Amerisam bison before introdustion of domestic eattle
into the buffelo country (Tumaieliff and Harsh, 1935). x

(2) ividently brucellosis does mot produce sbortion in the buf-
falo herd or at least in so small a proportion thet it becoms insignificant
(Tumieliff snd Marsh, 1935).

(3) There is considerable evidence that buffaloes are quite
resistant to the strains of Brugcells infection with which they sare known
to be infeected, AllL strains of m% isolated from uffaloes hove been
found to be of the abortus species, re is no reason to believe that
they are different from the strains waich infect domestic esttle (Cobwmn,
1945, August 20).

(4) Adult male bison appear to be more susceptible to brucellesis
mm)mm theh are the males of damestic cotile (Twmieliff and Marsh,
1938). |

_{5) Infectivity of the bison strain of brucellesis to cattle
rema ins undetermined (Guortrup, 1945, May 9). ;

. (6) There was & merked decline in the percentages of reacting
bison cows in Yellowstone from three to six years of age (Tumicliff and

mb 1935)0

(7) Pest mortem examinations did not show any difference between
breeding sondition of bison cows snd their resctions te the agglutination
tests ( 1eliff and Harsh, 1935).

(8) The responses shown as a result of ealfhood vaceination is

considered very satisfactory. The degree of resction produced in 28 of
42 head is considered good evidence of lmmunity produetion in yearling bison

vageinated as calves (Cobwrn, 1947, Pebruary 27),

in sarlier discussions of the transmission of brucellosis, (Buck
(1933 ) considered it probable that the disease could be "introduced through




& pagture that recelves drainage from a farm where the unlady is present,”
lash and O'lear (1942) advise the diversion of drainage fram infeeted
premises, Giehhorn and Crawford (1941) eonsidered the possibility of trans-
misslon by drainage, although resote, should be recognd sed, These authors
in disoussing flies ss a possible facter in transmitting the disease stated,
however, that grouws of infected and healthy catile have besn maintoined for
yoars on the same pramises, but in separate fislds at the Buresu of Animal
Iindust ries Aniwel dseuse dtation, Ueltsville, Karyland, without the spre ad
of the infection from disessed to mmal cattle, .

i The results of an experiment related by mﬂmp (1944 ) in which a
cléan herd of catile was funced in on a slope below an infected herd-—the
two herds being sepurated by a fence ml?t the clesn herd did not become

I’v‘ g

infected—led him to conclude, "Inis would indiecate that possible brucellosis
dissemination to the outside of the park /Nellows through water draine
age would be remote,"

Un the basis of laboratory determinations made by the Chief of
laboratary Service, Bushnell General Hospital, Brighaa, Utah, of buffale feces
collected in Yellowstone, ‘wortrup (1945, May 9) advised Dr. Goburn, "The
data on hand would indicate that the bodily discharges studied do not cone
stitute » serious hazard with regard to dissemination of brue ellosis in
Tallowstone Park to the surrounding areas,"

While Brusella organisms will remain alive in water for periods of
several days and esn be transported by ruming weter (see scetion on "Maine
tenance of a Disease-Free llerd"), the intermittent character of the wind Cave
streams flowing from park lands to sdjacent range lond would seem to con-
stitute reasonable eause to question the danger of transaitting the disease
by drainage.

in the seml-arid climetic zone in whieh Wind Cave is locuted, the
dry eecson is April through Septesber, The streums draining from the park
sre not flowlng in these menths exeept followlng eccasional thunder storms,
According to kichhorn and Crawford (1941) " ... the larger the stresm and .
the faster it flows the less danger there is ..." of infection belng carried

by streams,

Unbil it hus been demonstrated that brucellosis is transalissible
by drainage under conditions provailing st Wind Cave (arddity and free-roaming
anizals on large runges), it is believed that the available evidence is suf-
ficient to question seriously the need of contrelling brucellosis in the
#ind Cave blson to prevent possible transmission of the disense to rreas
outelde the park,




This subject is discussed at some length by mortrup (1944) and
conbaing the views of Mr. Olaus Murle, Juortrup concludes by stating,
"It does nob appesr from Hr, Murie's comments thay seavengers would play
amg awm’il;o role in the brusellosis picture Jat Yellowstong/ as mechani-
gal earrisrs.

The possibility exists of extensive spreading of the disease by
coyotes whiech may be actively infucted with brucellosis. "The conine
species are known to be susceptible to Br. and Br. suls" (Coburn,
1945, February 6), and a few cases of brucellosis infection In dogs have
been reported in this country (Evans, 1947). |

~ Uther anlmels susceptible to brucellosis infection are horses, snd
vodents (ivans, 1947), mewose (ibid.), deer (NeKean, 1948), pigeons, turkey,
duck, pheassnt, goose, and rat (Kats, 1941). :

With regard to transuission of brucellosls, the important factor

i whether the disecse con be passed from these anlmmls to cattle, lot

seny references in the literature have been found regarding thls phuse, Sev-
ersl inve stigators (Fitch and Dodge, 1939; Stane, 1943, and obhers) believe
the dissase is transwissible from horses to ecetile. Edechhorn and Crawford
(1941 ) after relating an experiment in which two herses, afflicted with
fistulous withers fram which m%%m; was recovered, were pluced with
six normal pregnant cattle and the asse wos not spread from horses to
eattle, conciuded: "It appsars, therefore, that squines play only a minor
port in the spread of this infection to gattle.” On the other hand, the
1947 ixeuctive Ufficers report to the Hontana Livestoeck Sanitary Board
states: " ... Lhat a nuumber of what were thought to be obscure outbreaks

of brucelloslg/ were traced definitely to the introduetion of disessed

horses."

Kats (1941) states that there is mo evidence the binrds listed
above pass Hrucella orgsnisams along to eattle. With respect to the wild rat,
he slso stabes it ecan pass viable organisms in the feces and urine bul there
is no proof that infected rats can pass the organism back to eattle.

The above discussion indiestes that while it is known that many
snlsals besides cattle and bilson are susceptible to lla organisms, not
too much is known concerning its transmission back to oa tle. Certainly
there is insufficient data upon whieh to predicate control of any Wind Cave
wild1life based upon the possibility that gattle on adjacent ranges might be
inflected by these other animals,



The earrying and transmission of brucellosis by elk involves
many fectors. it is known that the infection sxists in the Wind Cave elk,
and it is suspected to axist in elk in Custer State Purk., Horeover, there
are good ressons for belleving that the game fences argund these parks do
not prevent intermingling of the Black Hills elk herds. Consequently,
the dlsense may be widespread provided elk are as suseeptible to the infec~
tion as are cstbtle and blson. :

There are entirely too many unknowns about brucellosis in elk to
t any safe conclusions., Although "Ihe elk is proven an animel sus-
septible to Br. abortus infeetion, as demonstrated by the presence of
specific serum agglutinins" (Kats, 1941), Cobum (1945, February 6) states,
in diseussing the work of Hadley Harsh reported in the June 1935 issue of
Jourpal of Lhe Awm an Ve r Hedieal Associstion, "It is possible

: i el ey Medioal Asse
That 2 certall
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r mumber of reactions observed in these snimals were the
result of contact sensitization rather than specific infection, lHowaver,

it 1% not the commonly accepted practice to so interpret such resctions

ror to minimize their importance in evelusting o disease eondit long™

In addition, Kats (1941) points out, "Laboratory tests with elk serum evi-
denced great irregularity between rapid plate and tube tests. This occurred
in spite of the use of three antigens whieh gave constant ressonable sgree-
ment of cattle semm tests. Those who mey consider use of the agglutination
test for elk should remember these irregularities, Vhy they occur has not

been answered.®

egurdless of the fuct that agglukination tests show evidence of

brucellosis infection in these elk, Albert H. Day (394k) wrote, "There has
been o evidence of immature births or sbortions among the northerm Yellow-
stone elk thet were traceable to brucellosis." In Jacikson Hole, Claus Murie
(1934) records, "By a study of blood serum we have demonstroted the pres-
 emce of contagious sbortion amongst these elk, Hany cow elk fail to produce

& oalf in the spring and many abertions have geen observed,” However, there
is no evidence presented to demonstrate brusellosis was the causative agent,
Halnutritlon or other facts could have produced the abortlions.

"The finding of reactor anlmals in the elk herd substantistes the
fears of cross~infection bstween the bison and elk. The probiem of contact
with domestic cattle through the medium of the elk migration is also con-
firmed. No solution for the problem under present conditions is spparent.”

(Coburn, 1948 )
Considerably mwre investigations will have to be made before facts

w1l be avsilable to prowe or disprove the sssumptions that elk sre eapable
of transmitting brusellosis to bison, or cattle, or to other elk, While




available informstion indiestes elk produce agglutinins, there apwrmuy
hove been no post wortem exesinations made to demonstrate thet
organisms produece necroslis of the elk cotyledons us ocours in catt

dinee elk and blson will use the seme wabering plages st Wind
Gave, there will alwiys be a good posalbility of transmitting the dissase
if elk eliminate viable organisms in body discharges or in aborted fetuses
or uterine discharges.

The only information at hand on this phase is quoted below from
ke, Liek's memorandum to the Reglomal Director duted Septewber 13, 19481t

"Unb il such time as the State and Pederal laws require the teste
ing and vagcination of all livestoek Ineluding resmval of all positive
reactors and Custer Jtate Park launches a comprehensive disease survey and
control program, there appears little value in our program., OCuster State
Park has net been accused of herboring a brucellosis reservoir or reguested
to control such, HNelther has there been sny greabt activity among the
ranchers. The Uanson Brothers, and the 7-l1 Hanch, both adjoining the park,
vageinate the calves, but no tests are run on the renge stock. The Streeter
Brothers run no foundation stoeck, ut buy light steers, helfers, cows, snd
run them through the grass-fatiened stage, or until the market f.s right,
and then sell, They esrry out no brucellosis control work, nor is the stoek
- they purchuse certified free from brucellosis, The thres described operators
oecupy land along one-quarter of the park boundary and are somewhat typieal
of the obher adjacent operstors ... ‘ecording to the County Agent very few
ranchers practice any type of brucellosis comtrol, exeept for testing dairy
cattle. There has been no nctive campaign to sradieate brucellosis, and the
dtate laws do not mele brucellosis control im renge aniumnls mandatory,"

It would thus appesr thot the Hational Park Service is the only
owner of pgrazing snlmels in the lumediste vieinmity of “ind Cave National Pazt
thet hes tried bto ¢ontrol brucellosis in range animels. If the disease 1s
transuissible by any of the meens discussed sbove, it would appear thet the
disease cannot be eradicsted and kept vut of one herd unless all owners
instigete and suceesafully sradieste the disease from their herds. Any such

program, however, would be jeopardised by operators such as the Streeter
lrothers who ilmport untested catile iLneluding heifers and cows,

in this connection the faect should be kept in wind that there is
a difference in the management of herds of ecsttle between operators of dairy




and blooded breeding herds and renge herds, The first operators are
required to maintain elesn herds and sradieation of brucellosis is possible
begsuse the herds ars confined. Uhile some brucellosis control is fre-
quently sxercised by owmers of range stocit, testing and veccination are not
required nor universally practiced. Management of bison for disease eoutrol
is more closaly analogous to mebhods used by opesrators of range cattle than
dairy cattle, :
‘ thin

Harsh snd Weleh (1940) pointed/out by stating, "It seems evident
that the methods which have been evolved for the control of Bang's disense
in dalry and purebred cattle should be modified to sake them applicable to
the range and sesdl-range oonditlons under which beef cattle of the West

are handled," :

. br. Coburn ip a Novesber 26, 1948, mewprandum considered that the
*spread of infection Jot wind Ca from the buffalo herds to domestic

cuttle is highly probable," but in ir, Druryls memorandum, dated Janwery, 10,
1949, whieh Dr, Coburn had read and im which he conowrred, in cennection
with the possibility of reinfection of a disease~-free bison herd, this state-
ment ocours: "lomestic catile and bison are so definitely antagonistic, and
stock is so well excluded from the park range, that they cunnot be considered
an actusl hazard.” The irmberpretstion given this stutement is that diseased
domestic eattle on adjagent rang«s would not be an setusl hagard in dissem-
insting brucellosis to the Wind Cave blison, ;

It is diffloult to reconcile thess two statements. it is not
evident in view of the sbove discussions on tranmission of brucellosis why
transmission of the disesse from blsen to catile is highly probable, but
transmission from cattle to bison is not an actual haszard, .

The entire question, however, is quite ucademic since the National
Park Service is the canly owner of graszing animsls in the vicinity of Wind
Gave that has seriously attempted to control the disease. If brucellosis
exists in adjacent range stoek and as it undoubtedly does in the Custer Jtute
bison herd, transmission of the disease from ome herd to another will always
be a possibility until all owners imstigste control progrems. 14 does not
appesr probuble that & velld criticism can be directed against the Natlonal
Park Service by sny individual directly involved until he has cleaned up his
herd. -

Until there is a State-wide progrom in South Dakota to eradicate
brugellosis in renge esttle and State laws prevent introduction of dissased
anlmels, the eradication of brucellosis from the iind Cive bison herd would
play sn insignificant vole in preventing spreading of the diseuse in the
area around the park.




EFFECTS OF BRUCELLOSIS OM BUFFALO REPRODUCTION

The first poliey in the section on wildlife states, "ivery
species in the areas of the Hational Fark Oystem shell be left to carry
on its atm.gh xw w&.wmm nmidod nn bnﬁ.m w M‘»l grmmu uz.emu
gmbwo aud fal.'&ww tméw

in view of this policy statement, mnagement of Wind Cave buf-
faloes for control of disease would appear approprizte if no other fuctors
were lnvolved, only Lf the disease endangered the exlstence of the herd,

‘s & disease In cattle and, so far as is known in bison, brucellosis
is not fatal to adult anlmals snd with the exception of & smsll proportion of
"weak culves,” is not normslly fatal to the young. It is a disease prisarily
of pregnant females which frecquently produces abortions in cattle in the
first and second pregnancies and less frequently in bison,

Brugellosis as a limiting feetor in the survival of & herd of buf-
faloeg is a disense which would be important only if the reproductive success
of the herd was endangered. While brucellosis im herds of domeatie
cattle may drastieslly lower the reproduction rate o e herd when the disense
is first contracted, there is no evidence or even suggestion that the sume
thing occurs in herds of free-rosming buffaloes which have had the disense
for vany years. /'

Un the mwnry, all the evidence at hand indlestes brucellosts
in bison herds does mot significantly reduce the herd productivity. Tumni-
elAff and Marsh (1935) im reporting on brucellosis studies made of Yellow-
stone and National Hison Range mmlma states, "The nwdber of calves has
been greater [l'n 1931 and 193 czl.d exmw}: be expected umong range
r

eattle with such a high pere ting cows,” ‘&'hna
veterinarians believed thet the muu of vuffalo cslves to cows on the Bison

m@- in 1932 vas cn;xmy lose mm 7h wmt ol malud-d. | "

free from i ] nmu would be very close to an average for Honbana "

In & Specisl Heport on Yellowstons Hatilondl Park Bisom prepared by
Assistant Chief Henger Curtis K. Skimer (1944), the following coamments of
two veterinarians are quoted:
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'fale, it does constitu
stie livestook."

Tunnield £f and Marsh, in the sbove-mentloned study sumsarize
thedr findings regarding this phnse as follows: "ihe only conelusion which
can bg drawn is that, while the infection is ovidently active in the [Yellow-

6 T V' L ; i

Br. Be B Guortrup (1944) in considering the pathology of brucel-
losls in bison stated, "ibortions have been Knowg seeur on the Sellowstol
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werd, Aif control methods are to be instituted, this should

sgtustion of the he
be done Lo avoid public eritielem and to facilitate future 1live shipments

rather then to safeguard the herd itself."

So fur as known no pathologlesl examinations have ever been made
of sborting buffale snd their fetuses to ssecertaln whether brueellosis was
the causative agent. U, Uobura hus found that soms bleon cows, ab time of
testing, showed evidence of recent abortions and in every instance such
cows were positive resetors. Considering the rough handling bison receive
when being corrallied, sorted, and tested, in addition to the punishsent
pulls inflict on cows when confined in smell pens, these sbortlions could
sasily be due to factors obther than brecellosis, even though the aborting

cows were positive reactors,

it is a recognimed fuet that dissused bison abort mach less [rew-
quently then domestic cows, snd in this regard the observation of Traum
(19%0) is significant: “Abortion in cattls, however, doss not invariably
fol low infection. Cattle may even give birth to normal full-time colves
in & normal mamner and still have infection in placenta and discharges, and
in the udder and the super-mummsry lymph nodes,"”

+ 3058, b

ing lower incidences of infection than hes besn demonst
Yellowstone and «ind Cave, have had to be abandoned.”




Bison censuses in Wind Cave generally have mot included suffi-
clent data so that herd produetivity can be evalusted. In February 1941,
She femsle portion of this bison herd w.s reported by Fark danger Suter
(1941) to consist of 36 miure cowg, 10 two-to-three-year-old heifers,
andl 8 heifer calves. The ealf erop in the summer of 194l nusbered .
“hile it is not possible to determine agourately the ratio of calves to
cows from these [igures because of the ineclusion of two-and hres-year~old
heifers in the sawme group, since some thres-yearwold heifers produce salves
and becsuse some fwmsles were live-shipped s it is evident the calf-cow ratie
that year was in excess of 80 percent.,

The amount of infeetion present in the herd in 1941 is not Known ,
but it was probably high because part of the Wind Cave bison originally
came from Yellowstone where brucellosis has been lknown to exist since i917.
In 1945 when the wind Cave herd was first tosted, the evidence of infeetion

of tested femsles was 88 percent,

Until positive evidence to the contrery is available, it is logieal
Lo casume, in view of the above, that brucellosis in bison does not Jeopare
dize the existence of the Wind Cave buffalo herd snd that there is no resl
csuse Lo belleve the herd will perish unless intensive management messures
designed to reduce the lncidence of the disease are continued, Since there
is no cause for believing brucellosis endangers the existonce of the herd
and Service policy preseribes that "every species in the areas of the
Hational Park System shall be left to carry on its stryggle for existence
uneided” there appears to be no reason to make am exception to this poliey
in the case of the Wind Cavs bison,




VALUE OF A BRUCHLLOBIS~WHER BISOH HuaD

The dissase-control program in the Wind Cave bisen, in addi-
tion to the desire to produce a disease~free herd and thereby eliminate
eriticism of the Service for maintaining reservelrs of the disease, has
been designed to produce a brucellosis-free herd because the experiment
would “mrove of unususl interest to soientists and wildlife managers"
(Tolson's weuo Uetober 23, 1944), and because it would result in "am oute
standing nstural exhibit.® (Drury's mewo of Januwery 10, 1948)

The value of a brucellosis~{ree herd to selentists and wildlife
managers is not disputed, but there wuld appear to be some question of
experisenting with park wildlife to produce a disesse-{ree status when it is
not definitely known theat the existence of brucellosis in bison is umatural.

While there is m proof that bruwellosis is an indigenous disease
in bison, neither is there any proof that it is an axotie infection, The
views of various informed persons on this phase are ns follows:

"There is no possibility of determining whether this wes a disease
of the American bison before introduetion of domestic ecattle inte the buf-
falo country.® (Tannleliff snd Marsh, 1935) In the case of Yellowstone,
there is & known possible source of infeetion from domestic eattle as a few
were maintained on & part of the buffalo ranch unbil sbout 1919 (Hush, 1932),
Prior to this tiwe, however, the bison comprising the “tame haerd" could have
become infected from contaet with douestie cattle on either the Howard Baten,
Charles Allard, or Charles Goodnight ramches from which some of the bison
originally came., (Carretson, 1938)

Kats (1941) in explaining the high incidence of infection in
bison males considers that it may be due to the fact that the infection is
recent for the more susceptible host, Tunnieliff and Marsh (1935) in dis
cussing this condition suggested that it indicated "buffale may be more
susceptible to bBang's disease than are domestisated eattle."

aor (1944 ) stated, "It is probable that brucellosis has
existed in the /Yellows buffalo herd for a long time and that a natursl
jmmunity has been scquired through years of exposure. This is indicated by
the relatiwely few abortions observed and rarity of gross lesions observed
an post mrtem examinations.” Just what wortrup mesns by a long time is
not known, bubt ordinarily immunity to a disease is not maturally aequired
by animal species in a few decades.

Juortrup swes up this phase by stating, " # ¥ # it will never be
known whether the disease sxdsted originally in the [Tellowst bison




Served symptom in esttle, but it may be easily nisinterpreted since mey

herd o /; it was introduced by cattle." iie Quotes Hones (1940)
as stabing that it 4s @ite possible that brucellosis has existod for

4y 000 years. "It 1s possible that brueellosis (Bang's disease) was e ge
ent in the American bison befors the introduetion of domestie stock to
this continent, but it is lumpossible now te prove or dis rove the supposi-
tion® (Tolson's memo of February 29, 1944, to Me, mm;f Helean),

Ubviously the available information on this phase L& not based
upon any factual data. Since there is a possibility that brucellosis in
bison is & natural eondition and that the elimination of the disesse in
bison would produce an unnatural condition, it would appear, from the
standpoint of Park Service wildlife policies, that the Pupk Service is not
in » fim position in sttempting to produce a dissase~free herd because such
anmwmmwwmmmmu. ,

With regard to the statement thst a brueellosis~free herd would
result in "an outstanding natursl @xhibit,” 1t is not evident why the prege
ence or achnu of brucellosis would msice any difference, :

"The syuptoms of brucellosis in sattle are rather inconsistent
and indefinite., Abortion is probubly the most widely known and mquy%
Gows that abort are affected with the dlsease," (Lash and O'Resr, 1942)
“Uattle may show mo indiestion of the disease which, as a rule is not.
attended by any great inconvenisnce te the cow," (Traum, 1930) i

 Presumably, since infected bison abort less frequently than
cattle, the symptams of the disease and ite effect on buffalo would be loss
than with cattle, ‘

in discussing the artificial handling of Yellowstons buffalo, Mr,
Cahalone in o memorsndum for kp, Urury dated December 27, 1943, wrote: *The

can find adequate food. This is the only presentation thet ean stand on ite
own feet over a long period of time," iWhile this statement deals primarily
with overstocking, the reference to a "matural spectacle” and pursult of
thelr normal routine would appear applicable to Wind Cave bison,

it would seem more consistent with Park Service policies not to
practlce control messures which are mare artificial than winter feeding and
which in themselves have more unfortunate consequences than artificial feed-

®
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BRUCELLOSIS CONTROL AND LIVE-SHIPMENT OF BLSON

Another reason given for brucellosis control is the desire to
produee brucellosis-free buf faloes so they can be live~shipped out side the
park, This phese irnvolves many factors including the assumption that
brucelloals can be eliminsted from bison herds as has been done with herds
of domestic catile, that vascimtion always produces persistent Lmsuni
in calves, that the agglutinetion test slweys indicates whether a2 buff
is infected with brucellosis, and that a "disesse-free herd" of bison at
Wind Cave will remain olean,

The question is not raised here whether brucellosis can be elime
inated from a free-rosming bison herd by a combination of vnecination and
resoval of reactors and suspects as has been proved possible with herds of
eattle, Howewer, it should be noted, this is 28 yet a momnil and ot
& demonstrated faet, The guestion is raised, however, whether the Wind Cave .
bison herd can be menaged in accordance with practlces found necessary far
eradicating brucellosis in herds of dairy and breeder csttle, Hendricks
(1939) held, "it is mot possible under range conditions to test the range

snd semi-range cattle frequently enough to produce clean herds,"

Une of the problems involved in this phese is the feasibility of
rounding up all the bison on the range so the calwes can be vagcinated and
the adults tested and slaughtered if infected. Since the calven cannot be
segregated from the herd on the open renge, the entire herd, with the ex-
ception of a few solitary, old bulls must be corralled if all the calves
are to be vaccinated, Ur. Coburn (1947, January 15) has held that only twice
vaceinated and twice tested calves should be used for the mucleus of the
"diseanse-free herd” and 1t is the general consensus that only vaceinated

ealves should be live-shipped.

According to Coburn (1944, February 14), remrts of the Dureau of
inimal Industry indicate vaccinstions between the ages of 4 and 8 months,
wi.th the preferwice between 6 and & months, are most successful. Hecords
of ealf vaccinations under 4 months indicate that little protection is
afforded, Animels of 18 months or older are often vaccimtbed but pregnant
animals should never be vaccinsted,

Aceording to reports submitted by Park Hanger Suter from 1937
to 194k, bison calves are born in Wind Cave prineipelly in April, Hay, and

June the percentages being 29, 58, 13, respectively, for these three months,
i few oslves were born emch year im the period between July and Decesber,
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The average over the 8 years covered by Suter's reports was 2 plus each
year., Uuring tiis peried the average bison population was sround 180 hesd,
Ag the herd increases, calves born in the off -season will probably ineresse
proportionally, :

With regard to combrol for production of disease-free animals, it
woul d appear that the calves should be veccinated about the middle of Hovem-
ber in ordsr to produce the best resul ts, All vaccination of Wind Cave buf-
falo calves hes been made in late Januery asnd early February, This peried
is about 2} months lste if the most successful calfhood vaccinations sre
mde between the sixth to eighth month, In 1947 two "large calves" were
vaccinated. These calves uway have bean considerably older than optlimum age
when veecinated, &sch year, elthough there is m record made in the reports,
a few quite young ealves are vaccinated. These are lste ealves and some
undoubtedly were less then 4 momths old, Ilittle proteetion wis afforded
these uf faloes by belng vaccinsted at this early age provided vacelnation
reacts with bison as it doss with cattle,

it is possible that both the young and old eulves can be identl-
fied by car-teg numbers so they could be segregated from the buffaloes which
received the more suscessful calfhood vaccinations. Such buffaloes should
not, it is believed, be used for live-shipping or stoecking the new area if &
disease-{ree hard is to be established,

The prineipal problem in managing the Wind Cave bison for disease-
control purposes imvolves corralling the animels, It appears from reporis,
with the exception of one year, thet all of the bison have never been rounded
up for testing and vaccination at Wind Cave. The bison apparently resent the
confinement and intensive handling required for a suwcessful test-snd-slaughter
and vaccimtion progrem. BHach year they have become more wary and diffieult
to trap. This situation is coversd in ssmoranda and reports from #ind Cave.
in 2 memorandum of December 16, 194k, dcting Superintendent Watson wrote,
"However, it is very unlikely that we will be able to corral all of the cows
snd calves every year, and in 1944 it was not possible to corral over half
of the herd, %e have used both the baiting snd round-up methods to corral
herds, Baiting is the wost satisfactory method, but its full usefulness is
dependent upon snowfall, Heund-up is less satisfactory, more dengerous, and
robably csuses a greater calf loss due to “slumping" induced by excessive

ruming than can be sttributed to brucellosis. Therefore, it appears that
the program will have to be based upon the faet timt it will not salwsys, or
even usually, be possible to corral and vaccinate all eligible calves,”
Hateon (19&85 pointed owt it required 17 days to trap the buffaloes snd
stated, "ve are having a little more troible each year as the herd has been
through the same routine for the psst four years, They will probably be a
little harder next year ss they were heid in the holding pustures so long,
and run through the squesze-chute twice this year," The 1548 roundup was




not complele as & number of solitary bulls eould not be baited or driven j
and one band of cows and calves led by two wise cows simply could not be
approached, let alone be balted or driven, It was necessary te shoot all
of these buf fuloes reculting in the loss of & herd of truly wild buffaloes
and some of the solitary, old bulls which undoubtedly were the finest speci-
mens in the ontlre world,

Unquestiombly, a nuber of cows and culves ean be corralled ench
year, Sufflicieat cslves could thus be made available for live-shipment, but
it is doubtful if the ent ire herd can ever be corralled when the new area is
Added and the sepsrating fences rawved, Certainly a eomplete bison rounds
up cannot be made in Nowamber after the buffaloes are relessed in the new
area where they will have nearly twice as much range as is now availible,
unless new capturing techniques sre tried and found successful,

There is some queskion as to whether the testesnd-slaushter program
of the «ind Ceve bison is done at the proper time. In hendling eattle,
Marsh and Weleh (1940) recommended the testing and removal of infected cows
within three or four months after calving is completed, The recommendation
of these veterinarians, who specialive in managing range eattls, is based
upon the assumption, which is aleo held by many other investigators, that
brugellosis is spread only at time of parturition or sbortion znd for a
period mot to exseed 30 days thereafter, and that nonpregmant cows are only
slightly suseeptible to infeetion,

Hemoval of positive reactors from the herd before abortion and
early in pregnancy would give additional protection to the remaining sus-
coptible aniuels, At Wind Cave this would require comralling in September
or Uctkober., OSince roundup methods are not feasible or deairable, and balt-
ing would be completely unsuccessful during this time of the year, it ia
evident that bison camot be mansged in accordance with recommendations of
Harsh and Welch, ilemoval of an infected bison cow after it has aborted will
elimimnte a potential souree of reinfection during succeeding pregnancy
perdods, provided the animal aborts again, Sines eattle rarely abort more
than two times and bison sbort less frequently then eattle, there is & good
probability the slaughtered bison cow normelly would not have aborted again,
Jlavg htering infected cows in January or February instead of September or
Uetober may not accomplish the expected results,

in addition to not preventing the spread of the disease, the

disease~control progream at Wind Cave may indirectly facilitate itz spreading,
ixperience with diseases in wildlife has indicated the best way to spread
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an infection is to confine the snimals., Hot only are bison closely con-
fined for a period of several weeks during the operations, at a time of
year when the pregent femanles are highly susceptible to infection, but
the treatment they receive, both from belng handled and from other animals,
is sufficlient to cause abortions whether the disease 1s present or not, A
diseased cow which has been haged by & cur, butted by numercus other buf-
faloes, driven through lce-covered corrals upon which she way have
slid, and piled up against a fence with several other snimsls om top of her,
jammed in gates by operstors or bison, half-starved for a week or more, and
finally squeeged twice in the testing chute certainly is s good way teo
produce abortions, Atkimson, et als (1923) in discussing the causes of none
contagious abortions lists seversl of the above as contributary to prematurs
births in domestic cattle. Induced abortions of diseased cows ocourring in
holding pestures would provide much more ciznce of contaet of infected msterial
thean abortions on the range, Under these conditions, it is probable thet
the benefits derived from eliminstlon of resctors are more than offset the
spread of disease due to confinement and rough hendling. While some of the
above mentioned practices could be eliminated most of them are inherent either
with the character of the bison or with the msnagemsnt program,

of obtaining ‘

From the standpoint/ealves for live-shipments, it should always be
possible to corral & few cows and calves, The calves could be vacoinated
and shipped. but if all the bison on Wind Cawe have to be corralled every
yoar for vaccinations, tests, and alaughter, it is believed the program con-
not be successful without the experditure of & considerable amount of funds
for new physiesl improvements, additienal equipment, and more personnel,

The practice of the Purk Service is to live-ship only vaceimted
galves und bison that react negatively to the agglutination test. The bene-
fits from vaccination are not being questioned here, However, it should be
pointed out that not all veterinarians, ss indlcated below, are in agreement
that vaccinations of eattle ealves always produce Llemunity.

"Thare is evidence to indicate that vascine prepared from B, &
strains of low virulence, when administered to unbred sexually mature cat
or during calfhood, gensrally reduces the danger of establishing bhe ~nlegtiol
in mumgm at uu.wm ﬂ).u affords a saervie cmu ug’ rghtm gainst
the disease." (Buck, 1 However, the imuunity moy be impar
’, i] g ’ :r_.: @308 G * lent to afford complete WWW@W “ﬂ‘irﬂﬁ
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“it 4is true that the vacecine which hns been developed for lmmunis-
0 be resgonfpiy sibasliaGeory 19

ing eatbtle against brucellosis hag ‘

(33 VR




8+ Decause of the fuet that buffaloes are so closely relsted to cattle
hey will inberbreed justifies the belief that the vaccine would sct

&
slallarly in buffaloes.” (Shillinger, 1941) However, Beard (1941) stated
that Holennqy pressed doubt that there is suffieient evidence to conclude
that buffale react the same as cattle,

upm:lma dimtr uith muw«t to aalmm vageinat don program,
@ 3 ¢ 4 aisinge <ome herds have been brought te

an upm:d.mnm&uwm rae smwc lv a program of ealfhood vaccination
in combination with & test and slaughter method. Calves mccimhd Mm
" and 8 mont he uf aaa seem w duwwp a greut dcml of mm&:. fhoge th

-;_.v d.  Ihose that min mgmﬁ&vo uru uiM m m mur. bmlng hardn.
(he mature an:ﬁ.mls thet remaln in the herd are tested anmually, =nd where
proctical, semi-annually, and the reactors remowved," (H-Mrzeka, 1939)

#Vg ~ ig @ praetlé ipes not eradie:
Wndatwnmmlym«immmr Thompson, 1935)
"ie be v- moxwghly nm ahmluuly :Ln t»!u mwa of vamimum but

W iy ﬂﬁ.urﬂ dmm to the M : nnw
Jani tary Hoard) “The aim in w use of vaccine in a bm«llouia infected
herd should be directed towsrd the eradicstion of the diseuse ., The
eradleation of the disesse Lo possible enly through the removal of the ani-
mals thet econtinue to show an agglutination resction on repested tests,"

(Lash and O'lear, 1942)

m reports of the mwlm of Mst.s of this sequired imunity, thor MI—
ing with animals under controlled conditions or in ﬂu ﬂnm, are in mwﬂ.
agmmt that vaecination with strain 19 defind I slatar

f the snimels, However, what proportion of the wn‘
mu d against a virulent strain of Br abartug by cslfhood vaceination with
strain 19 is a question which has been answered somswhat differently by
workers in different laboratories." (Beach, et al., 1947)

1. thwt ofthcmm.tian ot ﬁh.’u msutmo oee ﬂumww of 23 mimh
vagelnated as calves, and of six vagcinated as young adults, with strain 19
of Hr, sbortus was challenged in the third gestation perlod of the first group
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and in either the third of fourth of the second group. lach of the m
corbrols aborted following exposure /[to vimlm st, m No.
tlwge vacelnated as calves, there e 12 m mm nbwbﬂ. 2

with living, weak calves, :md 9 ﬁ with calves bc ve st full term,
Among those vaccinated ag y adul t8, there were 2 mals with live

ing bub weak calves, 3 with normal ecalves, snd 1 which aborted,

These results indieste that there was a smaller number ot resistent animals

. than would have been expected had the immunity been challerged in the first
su&uﬂw period." (Beach, ot al., 1947)

In another expsriment reported by Hichhorn and Crawford (1941) in
whioh ?0 animels vaccinated during calfhood and expo sed artifically to
galle abortug during pregnancy, the lmmunity was challenged in from 10

“:"’ dcpcnﬂing upon interpretation of the uxwimnt. ‘

in & sumary of the results of a study on fleld tests of effective~
mess of vaccination of 260 herds in 24 states involving vaccimstion of 8,182

cattle calves, the figures presented by Lash and O'Hear (1942) show that
20 psrcent of tie cows vaceinated as culves either aborted or had positive
or suspieious reactions after calving, SYince some of the aborting cows had
negative reactions and the abortions were not considersd due to brucellosis
infection, the nuwbar of cows, vaccinated as calves, in which the immunity
was challenged was at least 18 percent and could have been mare because it
is now belleved sgglutinstion t.wm do not invariably indieate the presence

of the disease in pregmant cattle,

The findings of these investigstors, while not in sgreement, in
comectlon with the quulifying statements of other quoted veterinarians,
indicate quite strongly that calfhood vaccination does not Lmaunize all the
calves and thet such lmmuni zation may be challenged in the third snd fourth
pregnancies of cattle which were resistant to the disease in their mrnw

pregnancles,

thus live-shipment of vaccinated ealves [rom infected herds is not
complete protection sgainst possible transmi ssion of the disesnse., Also,
these sxperiments and observations of veterinarians throw considersble doubt
upon the success of the proposal to establish a disesse-free herd by using

vagelnated ealves,

live-shipment for restecking purposes of bison which have & nega-
tive response to the sgglntination test has been considered a safe practice,
Gonflicting opinions as to the relisbility of this test are held by investi-

gators of brucellosis control in domestic cattle.
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that the state of pregnemey had any influence on the accurney of the sgglue
tinat lon test. Horeover, experience in the field in connection with the
Federal-itate bang's diseass program seems to support these observstions.”

"The agglutination test, like most other biologlesl tests for
the detection of disesnse has its llsftations, Its use is sometimes criti~
ciged because: (1) a slngle test does not allow a differentiation to be
made between the different stages of infection of an animal; (2) om very rare
ogcasions an anlmal way abort before a positive resction to the test is obe
tained; and (3) low-titer reactions may sometimes result from csuses other

than Bang's disease,

"fo one sikilled in its interpretation, however, the agglutinstion
test offers a very waluable and dependsble means of diagnosing this disesse
and the degree of error in its precticable application is wery #light, The
faet thut thousands of herds huve been freed from infection through its
use is evidence of the dependability of this test," (Lichhorn and Crawford,

1941 )

“The period of incubstion of the disesase, which is the time elapsing
between exposure and the first indiestion of infeetion (abortion or the de-
velopuwert of a titer in the blood to the agglutinastion test) is veriable,
Tois period is usuelly abowt 3 months, bubt under umusual conditions may wary

A ‘ reported in whieh oreg

from 6 weeks to 6 months, pw insbances hove bee 0 1 Gt ieh ore
& R4 i bl 04 JENR Ll e RE0E G G Tl v“'.‘i CRALT mm i hh .1‘,4. " 3 B m“
« 4t is obvious, therefore, that a bovin lough nega-

tive to the sgglutimtion test, when purchesed, should not be placed with

2 negutive haerd until further tests over a perlod of several months, and in
the case of a pregnant cow until she has calved, continue to show the animal
to bs negative." (&ichhorn and Crawford, 1941)

srtus reschlions

"Hecauss expuriments have shown that Bruge

are slow in developing and require as much as 3 or ont hs before demonstrate
N G I A R s

"1t should be obserwed also that meny young &nimals will resct to
the sbortion tests even though they are not earrying an actusl infection




in their systems, This is due to agglutinins resulting from ingesting
milk from an infected cow or agglutinins in the blood stream developed as
a result of the orgenisms passing through their systems as contoninsted
fead without becoming established »s & disesse in these young nonpregnant
anlials.” (Snillinger, 1941)

These opinions cast & reesonsbl n the presctice of 1
shipping adull blson whieh have been Leasled ONCe ONLYe loreover , Lhey &Wh
9 damesbie cattlie in which brucellosis has been investigated for many years.
Whether any or all of thess conditions would hold for bison is not knowne

in order to be abmclutely safe and sbove criticism of transmitting
brucellosis, the Park Service should only relesse bison from elther Wind Cave

or Yellowstone National Parks upon the understanding that the reciplent will
isolst e the anlmals and have them retes should be the responsiblility
new o Tson are not run with domestic cxttle

&

anbil after & veterinarian has certified they are not infected, This should
apply to vacoinated calves as well as adult animals, .in the case of a preg-
mnt heifer or cow the iselation snd tests should be continued for at

least 30 days after parturition.

There is ne assurance that a herd of bison freed of this disease
will naturally remain clean, With reference to catile, sxper ience has shown
that in some herds which have been freed of the disease by a testeand-slaughter
prograin, it has been lLmpossible to keep them cleen, and reinfeetion hes been
more disastoous than the initial infection (Hendricks, 1939)s The histery
of brucsllosis of cattle im this country und the efforts to control the disease
polnt to the conclusion that Brucells orgenimms are readily transaissible.

In this respect the Wind Cave bison herd is vay vulnersble. With
imown infection in another bison herd whieh will be separated only by & single
fence, and brucellosis demonstroted in the Wind Cave elk whose movementis from
infected to noninfected areas are not prevented by the fences, the probakillty
gertainly exists that a dissase such 48 procellosis eventually will become
esteblished again if there are susceptible animals in the herd. It should be
pointed out here that it is more than just probably that tiere will be logal
concentrations of bisen on both sides of the fence separuting the Custer State
Park and wind Cave Hationsl Park bison herds. It con be sssured that this
A1l occur in the dry portions of the year because the best supply of perma-
nent weber occurs on both sides of the boundary fence, It originates from
springs sbout & half & mile north of the boundsry and flows across the boundary
for & few hundred yards. Fine hay produc ing meadows will exist on both sides
of the boundary fence and even withoub waber these meadows would be natwral

concentration points.



Brusellosis organisms live in various media for ng periods
of tiwe. dxperiments conducted by wwrtrup (1945, January 30) demonstrated
that two streins of wuffalo brucellosis organisms syrvived in Hadison
idver woter for 3 days and a third strain survived for 5 deys, Coburn
(1944, Novesber 22) ressrking on viability of brucellosis orgenisms poirt ed
out thet, “According to tosworth Br, sbortus will resain alive in an infected
bovine fetus for 182 days. Bang mwoted that Br abortus wos slive in infected
exudabe from the bovine uterus seven momths after being stored in an ice
chest, Oameron states that, "The orgenisms were found to live for four and
one=hslf hours when exposed to direct sunlight ... four days in normal bovine
urine at room temperature, ... for one hundred days in bovine feces which
were kept in an unheated celler and did mot dry,'"

v “The malady appears to be conmonly asquired by the mouth in feed
and drink contaminated with the germs, or by licking infected animals, con-
taminated mangers, or other objects to which the germs may adhere.” zLauh
and O'Rear, 1942).

"The danger of infection through streams is propertloml indirectly
to the size of the stream and its rote of flow, that is, tie larger the
sbream and the faster it flows the less damger there is." (Eichhorn and Craw-
ford, 1941) Highland Creek flowing into Wind Cave is a mmall meandering
stream, :

in addition, since this wetering place will undoubtedly draw and
hold bison ss do the present wstering places In the park, 1t will be & good
place for park visitors to cbserve buffaloes., Lash und O'Hear (1942) ad-
vised stockmen to be careful when visiting farme where brucellosis exiats
as the germs may be brought home on shoes and elothing., E£lchhorn and Crawe
ford (1941) believed that carrying infection in this mmmner, although remte,
stould be recognizeds This veterimerian, in discussing control, however,
went on to advise the thorough washing of hands with soap and scrubblng--
not dipping--of shoes in a disinfecting solution when leaving a msternity
barn contaminated with Brugella organisms.

A third factor developed this yesr in commesctlon with the winter
storms., The blizsards drifted snow across the eattle guards permitting
Custer State Park bison to enter Wind Cave National Park. I1f, as appears
likely, a road will comnect the two parks in the vieinity of ﬁighumﬁ Creek,
there is a possibility that Custer Park bison may mix with the Wind Cave
herd or vice versa,

In any event, it would certainly sppear probeble that brucellosis
will be carried across the boundery fence by at least cne of the several
possible agencies. While snnusl vaccination of the calves would immunige
a large percentage of them, provided they respond to vaccine as do calves
of damestie cattle, there would be a few unprotected which could become
infected. Also, if immunization of bison as in e¢sttle is challenged in tm
third or fourth pregnancy, many cows, even though vageinsted as culves, may
become infected if exposed to quantities of Brugella orgsnisms.
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“i“m%ﬂn m obther infectious disesse of cattle does the
affected andmel eliminate so excessive a quantity of infected waterial dure
ing & brief period as does the aborting cow.® (Buck, 1933). The readiness
with which susceptible, pregmant cows snd pregmart heifers may be infected
through the digestive tract by feeding them dischar es from cows which

have regeutly aberted has strongly indicated that the malady ie :
sequired by way of mouth ... Hot orly has it been possible to infect cows
readily in this mamer, but it has been accomplished when the quantities _
of mberisl fed, containing the germs, hawe been surprisingly small.” (ibid.)

wiile it is true that practieally all of the above information re-
fers %o brueellosis of cattle, and moy or may not direetly affeet bison in
the same manner, it throws considerable dowt upon the feasibility of ever
maintaining a clean herd in the new section of Wind Cave National "urk without
continucous eontrol measures iicluding yesrly roundups, testeand-slaughter pro-
grems and ealfhood vecelnations, As pointed cut elsewhere, it is not bew
lieved that such programs are possible for all of the herd,

It must be adaltted, however, that a sclution ean be found for
practically any problem provided sufficient funds are availlable, With regard
to the plan to create a disease~free herd so thet Wind Cave bison ceuld
be live-shipped, the cost would be excessive, In combimtion with such
obher factors as brought out abeve and the domestication which would accome
pany intensive managemst, the efforts necesssry to maintain 2 disease-free
berd, in view of the uncertainties invelved, would appear undesirable,
umwarranted, and not in accordance with Park Service poliey,



CUNCLUSLONS

The data presented above are believed to imnltnﬁh sufficient
evidence to justify the following conclusions:

i, Tronsuission of brucellosis from blson to cattle on ad jacent
ranges by dralnage, although always a possibility, is not probsble under
conditions which prevail at Wind Cave Hational Park, _

2o Carriage of infected material by scavengers weuld not appear
te play any sppreciable role in spreading the disease.

3. Too little is known sbout the spreading of brucellosis by
elk and other animals which are susceptible %o the infection to permit
any comclusions or to require any control of them,

he Brueellosis is believed to exist in Custer State Park bison
and suspected in cattle on ranges adjecent to Wind Csve,

5. Comtrol of brucellosis in Wind Cave cannot be considered
mendatory until concerted efforts by sll owners of grasing snimals in the
vieindty of the park are made to eradicate the disesse and laws exist to
prevent iis reintroduetiom,

6. Brusellosis in the lnd Cave bison des mot jeapariise the
existence of this herd, There appears to be no reason to make excep tions
to the wildlife poliey that ewery species shall be left to carry on its
struggle for existence umuided us being to its greatest ultimate good,

7+ Sinee it is not known whether brueellosis is an indigenous
or exotie disesse in blson, intensive mansgement messures to eradicate the
disease are mwi warranted on the basis that elimiretion of the disease
would prove of unusual interest to scientists and wildlife mamagers,

8, The presence or sbsence of brucellosis in blsan would be of
no significance as an outstanding naturel exhdbit to Wind Cave visitors,

9« ¥ind Cave buffaloes samnot be corrslied often emough with
existing facilities und at the proper time of the year for effective cone
trol by test-and-sisughter methods,

10, Vaccinst lon does not slways give Lmmunity to vaccinmated
eattle culves and the lmaunity imparted may be challengsd in later preg-

rencies.
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1. The sgglutination test for brucellosis is not slways 100
peresnt subhentle in pregrant, disezsed domestic cows, Lf similar cone
divions exist in buffsloes, the live-shipmeut of meture smimsls with
anly one negative test is not a thoroug safe practice,

124 To be above eriticism of transmitting brusellosis, the Park
Service should relesse bison, either vaecimted Lmsture or negative mature
ones, on the understanding that it ils the responsibility of the reciplents
not to run them with eattle until after a veterimsrian has certified the
bison are not infected sith brucellosis,

3e The feasibility of mainbalning = brucellosis-~free herd on
the now addition to Wind Cave is questioned under eudstent conditions unless
continuous disense-control messures are esrried on,
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