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ABSTRACT

Park records for the past 40 years showed artificial food
altered the habits of some grizzlies. This increased the oppor-
tunity for bearsvtﬁzinjure humans. The’desirability of maintaining
grizzlies under natural conditions was shown by the low incidence

of injuries from bears in the "wild."



PRESERVATION AND MANAGEMENT OF GRIZZLY BEARS
IN YELLOWSTONE NATIONAL PARK

Glen F. Cole

The grizzly bear (Ursus arctos) is part of the native fauna of

Yellowstone National Park, The preservation of a representative
érizzly population is integral to the park's basic purpose. This
ia to preserve natgral environments and pative biota as an integrated
whole (i.e., ecobystém) for their scenic, educational, cultural, and

scientific values,

The paper presents gemeral information on bear numbers, increaﬁes-
in park visitors, the extent of huma; developments (gampgrounds, etc.),
and garbage disposal facilities Qithin Yellowstone Park. Data are
also presented on grizzly relationships to developments, garbage
disposal sites, humans, and the results of management, Conclusions
are made on conditions which favo;ed the preservation of a grizzly
population, the desifability of eliminating artificial food sources,
the effects of repegted transplants of bears, and management actions
which could reduce the opportﬁnicies for injuries to humans and the

need to control bears.

The author is supervisory research biologist, Office of Natura;
~ Science Studies, National Park Service, United States Department of

the Interior, stationed at Yellowstone Nationdl Park, Wyoming 82190,



Methods

Figures on grizzly numbers were compiled from park records,
These were mﬁinly in annual wildlife reports., Figures between
1930 and 1959 mad been variously based upon yearly counts of up
io 150 bears and/or gstimatas by park personnel, Those since 1959
had been based upon annﬁal counts of i54~202 individually marked
or unmarked bearé;'éé reported by Hormocker (1962}, Craighead and
Craighead (1967§,Lplus estimates, Counts were primarily of b;ars
that were concentrated at or in the vicinity of'ggfb%ge disposal
sites during the summer, Estimates gensrally a?téapted to account
for bears which remained in scattered distributions in the remote.

portions of the park.

Information on'visitor numbers,‘deQelopments,Agarbage disposal
facilities, bear injuries to hu@sns, and managemeit activities was
obtained from current park records or reviews of past cofrespondence
énd administrative reports. Interpretations were aided by the author's
association with bear control amd visitor protection activities, by
interviews with park rangers who bad carried out such activities
since the 1930°'s, and coincident observations of grizzlies'while
carrying out research on wild ungulates in both the remote back-
country and more accessible portions of Yellowstone Park since 1962,
Grizzlies haé been individually merked from 1958-1967 as répdrted

by Craighead, et al. (1860 and 1969),



Results

Grizzly numbers--Population estimates for 10 years in the 1930's

rénged from 160 t@ISIO and averaged about 240 grizzlies; G_years in
the 1940's, 200-320 and averaged 235; 4 years in the 1950's, 150-180
with a 170‘average; 9 yesrs in the 1860's, 200-250 with a 220‘average;
?ke reasons.for‘the loéé? estimates in the 1%50's were not apparent.
The accuracy of_gé?d;ation estim&ies between 1930 and 1959 could

not beAassessed; é%hose since 1959 could be conservative becﬁﬁse

the portion of the population which remained inli?é?éore remote areas

of the park was underestimated.

A population of 200 grizzlies withiﬁ Yellowstone's approximately
3,400 square miles would represent an average density of one bear
per 17 square miles; 300 grizzlies, one bear per 11 square miles.
Densities of one grizzly per 9 square miles have Been reported for
Glacier Natioral Park by Martinka (1969}, one per 15>sqnare miles
for Mount McKinley National Park by Dean (1958) and for 2 northwestern
Montapna area by Jonkeli (1967). The demsity figures from these other
Rocky Mountain regions indicate that the general estimates of about

200-300 grizzlies for Yellowstone Park since the 1830's were reasonable,

Randall's {1561} accounts of hunting and trapping grizzlies
ocutside Yellowstone Park boundaries suggest that bears whiéh inhabited

or ranged into these areas were either elimimated or greatly raduced



in number during the early 1800°'s. Humting cessed in Yellowstene

Fa:k aﬁtef 1886. The park grizzly population has probabiy since
occurred at “carrying capacity” levels, Acccunts and records of bears
mcviﬁg outside the park, that mey reflect regular or periodic emigra- .
tions, are presemted by Skinmer {1925}, McCrackesn {(1855), Craighead,_
-8t al. (1%64), C#&ighead and Craighead (1967). The Qarrying-capacity
of the park environwemnt for grizzlies since the early 1200's could'be.
lower than previeés?§ because of a reduced biomass of wild ungulates
(possibly one of a limiting focd source complex) aﬁd{ér lowered habitat
security ievels (Erringtor, 1948}, The Iaiﬁex“wcékd,oecur whore grizzly
heme ranges 1nc1ﬁded areas outside par% boundaries'that became heavily‘

hunted.

Pa¥k visitors--Numbers of yearly visitors to Yellowstone increased

from about 1,000 to 260,000 betweén the establishmeht of the park in
1872 and lézs. The average number of visitors per year was about 0.3
million during the 1930's, 0.5 million during the 1940's, 1.3 million

during the 1950's, and almost 2 million during the 1860's,

From the late 18@0'5 through the 1920's most visitors traveled
‘to the park by train and~sta?aé at inns or hotels, After 1930 most
. visitors came by car and increszsing numbers cémpeé outdocrs, Eleven
campgrounds with 2 total of 1,119 campsites were present in 1940;
14 campgrounds with 2,253 sites in igﬁs, During 1969, about 16 percent

of 2,1 million visitors stayed am average of 2.6 nights in §atk

campgrouads,



Developments--Approximately 95 perceat of Yellowgtgge.Park's

2.25 million acreg asre wild lemds. The reﬁainimg land.is‘in roads
or developments, such as campgrounds, hotel, inm, and cébin sites,
and miscellanecus other visitor or sdministrative facilities. Units
which ware e campground-other facility c@mpiex; as wall as those
which wore ornly campgrounds, sre collectively called "devéloped areas"
ox "ésvelcpm@mtgufl The locations of six major (with 200 or more
campsites} and aige minor davegloprenta ére shown @m‘Eigure 1, Hone .

were fencei to exclude bhears,

Garba; e disp@éalneﬁpgroxiaately%7 thou@and'tons of garbago were

collected end disgaaed of within the park each yesar batwgen June 1

énd Septembar 15 of 18588 anmd 1969, The location of dump and incinera-
tor sites are shown on Figure 1, Only the Mammoth area incinerator
was completaly enclosed withia & bearpréof fence, The two other
incinerators pesr the Grant Village énd Bridgé Bay developments left
sufficient tabu#ned food to attract bears during poriods of mechanical
difficulty or when ﬁhs volume of garbsge was greater ¢han their

burning capacity. OGarbsge dumps were unfenced pits,

Grizzly relationships fo developments--The number of campsites
in different developed are&s,-the'éisﬁaaces to the nearest gaibnge

sources at dumps and incineratars; and the relative use of areas by



gfizzly bears {as reflectéd‘by control actions) are showm im Table 1,
Hebituel use was considered to involve repeated intrusions into
developed areas by individuasl bsar between June and September, as

well as seésonal intrusions between May smnd mid-July or September

and Qctobef. Se&songl*iat?usiona cccurred from animsls traveling
éhrough a davelapeéxarea  te some place else, from bresding sesson
movements and asséciatie@s of males with fé@aiasp and from food-seeking
by phrticulaé beais before garbage beocame svailshle at disposal sites

(usually in June) or after sites ceased to be used im the fall,

" Five of tbe 8ix majér developed areas were 8 miles or less
frem garbagé dumps, Tsbkle 1 shows theoss sreas were habitually used
by griézly bears. Two incinerators ?hat were withim 1/4 to 2 miles -
of three of these developmentz probably cea;ributed to habitual use,
Intrusions into thé major Madison develepment énd nize other areas
wach agprokimately 100 or less campsites were coaparativaly’tare or

not knowa to ceccur, .

Relatively high numbers of grizzly comtrel actions (mumbers of
bears tranzplanted or destroyed) have occurred inm 1938, 1937, 1942,
1249, 1958, and during at leest four yearz simed 1983. Conditions -

that may have contributed to ths relatively high numbsrs of control



retiong during 1268 and 1963 werg yearly carryovers ofléniéalg that
r@§s&€@@}y réturned from trapsplant sites {discussed later), the
presence of garbage im non-besrproof cens within semé campgrounds ,
end an exporimental "phasimg out” of &rtiﬁgézaﬁ food zources that
involved éém@iag s@garéﬁéﬁ "edibls' garbage for Lears at té@ Trout
ér@ek site. The iastter may bave contributed 16 soxe bears imtruding
into eexrtainm paka@evel@pménes by intemsifying the hehavioral inter-
actions‘&mong the variously domirant and 3§b@ré;§a§§“aniﬁéls that

fed at this dump,

About two-thirds eflghe grigzliés that were removed from the
Canyon, Lake Gutlet, and Bridge Bay developments in 1868 and 1969
were marked animals (éiscu@seﬁ iateri. Date werse not available,
but it is suspected that most of these boars hed beer marked at or
near the Trout Creek dump, or had a history of occuréing at this
dump area either prior to eor in cerjurctiom with their use ofv
éeveiop@d areas., Durimg 1968 and 1862, only unmerked bears were
@aserveé o7 captured iam the Gragg thlgg@ developrent which was
18 miles from the Trout Croek dump. Scme of these ummarked animals
wvore bel;éve@ éo 5gv® come from the smsll dunp gaaﬁ was about 4 miles
from Gremt Villago, This é&mg was closed in 1968, The lower number
of control sctions im the Grant Village ﬁ@#@l@p@@nt in 19693apparent1y
.resulfed from poriially successful transplants of grizzlieg:which

£irst intruded into this ercs in 1968,



Other factors alsc influenced grizzly bear use, Bearproof

garbage cans wére not present in 811l portions of the Cdnyoh and

‘Lake Outlet campgrounds until the fail of 1968; the Grant Village

and Bridge Bay campgrounds until the spring of 1969. Such "bear-
éronfing" reduced the smount of artificial food for bears within

these campgrounds. During theAsummer of 1969, the cnly available

focd within parkfcagggréunds was from visitoré failing to put their
edible camp suppliés in the trunks of cars or a similgrly secﬁre place.
Despite diatributed and posted warmnings that this would attract bears,
" enough camp food was available in iarger c&mpgrohnds to attract some

grizzlies,

The locations of the Canyon, Lake Outlet, and Grant Village
developments at the edge of phygiographic barriers (rugged canyon or
Yellowstone Lake) probéply.placed these areas 1p fheApath of grizzly
travel routes. The locations of the first two on or adjacent to
large unforested areas with fertile alluvial soils (with’relatively
Lioh densities of rédents and bulbous plants) also placed these in
what appeared te be superior spring and, in some years, fall habitat
for the bears. The suggested overal) relationships were that habitual
grizzly use was influenced by the physiographié locations of develép-
ments, the distances developments were from garbage dumps Or incinera-
tors, and the quantity of garbage or edible camp suppliesygifhin

larger campgrounds.



Grizzly relationships to garbage disposal sites--Hornocker
{1282) rapsrte@‘frcm his atudice in Yellowstone Park tﬁat grizzlies
tr&vei&é long distences to concontration sites that centered sround
'garbage dumﬁsg Individual bear travoled from are2s within gs well
as outside the p&?k, The punbars asigg & cump progressively
incroased from Jﬁg@.te & peak sround August 1. DBispersals of bears
fromAcescentratiegAéitéﬁ ogeurred rapiéiy'aft@? about mid-August
and while dumps wére 2till opersting. Karn@cke?lcoscluded thet
 garbage food sources affectsd bear éistxibaﬁgeng.andamoéemepts, but

were not a major factor inm deterunining populatiogﬂgumbers.

Czaighead; et al, (1969} ccﬁs;dered the movements of grizzlies
Eq use artificial fééd at refuse dumps during the summer "a special
type of migraticn," Distances betwéen the gsummer and autumn ranges
34 iédividual beérs ware reported to be 16-75 miles or more: The
migrationg of some grizzlies from distant areas to a garbage disposal
site probably resulted from previous garbage feédimg exéeriencé as

& young animal. Jomkel (1967} postulated such islationships for

black Seaés (vrsﬁs am@ri@anﬁa). Some adult meles mdy have initially
aﬁconntered,garbage foud sources darimg the course of hrseﬂihg season
movements or mid-May te ﬁiéeﬁuiy(mﬁﬁiﬁg asgecintions with femsales

{Craighead, et al. 1268) and wmot have been ”garh&g@ar&isedﬁ gs young

animale,

0



Jonkel (1867) reported that mosf black bears that used natural
food either lost or maintained their weight during the pefiod after
tﬁey emerged from hibernation to mid-July. Studies by Murie {1954),
Martinka {1969), and Tisch glgax) iﬁdicate that the natural summer
f§0ds of grdzzlies &nd @iack bears are primarily herbaceoug plants,
Apparently garbsge or caﬁp groceries are a2 highly palatable supple-

ment to natural summer diets which do not result in weight gains .

Murie (1961) erorted that the behavior of grizzlies was one
factor‘in keeping agim&ls widely distributed in agxgnley Netional Park.
The home ranges of single adults, iamily\groups,'and weaned young
overlapped broadly; but spacing (begween individuals aand social gfoups)
wag usually meintained by what could be considered avoidance behavior,
The agonistic behavior of femalelgrizzlies was pronounced in the
defense of young,: Dis§ersals of weaned young from family associations
were gradual or occurred asbruptly as & resu;t of thé agopistic
behavior of mateinal femasles, Murie considered the closé association
of 30 griizlies he oﬁserved cn & Yellowstone Park dump as an apparent

loss of "wild natural habits," Aggregations of about 20-30 bears
were known to occur at the Trout Creek and Rabbit Creek dumps during
the summer of 1969, Créighead, et al, (19692) reported that between

98 and 132 grizzlieé_were annually attracted te the Trout Creek area,
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i?he ceopcentration of grizazlies ét garbage dispesal sités, in
combination with the behavior of sdult animals, maey have comtributed
to gﬁeater intrusions of young bears iato park @évalepmehts, i.e., as
ceméarsd to youmng snimals remsining on egmﬁispgxa$ag¢£rom.more

'scstt@red sunmer home rangas., Hornmocker (1862) reported a definite

peck order and what could be comsidered high levels @f_agenistic
behavior among variously domimant and subordinate animals that fed

at a dusp. Wesned young that were separated from femsles and young -

- adults ranked az the mest subordinete aéimal%.

Some grizzlizsthat fed at garbagg dgmps becé&é conditiconed to
eccept (i.e., not aveid) the présgncé of humans and/or to reépond
basitively to the appaarance'af gérbagg-hsuling eqaipméat. 'anng,
bears, females with youang, and some adults may have made such bshavior
adjudtments“to obtain food before it was appropriated by other‘démib
nant, but more wary (of humans) aéimala. The imdicated overall
vfelgtionships wére that garbage food gources alt@réd the matural
summey diatribatiogé of a substantial portion of the park gfizzly
population and placed conéeatrﬁtion& of inferaeting bears within

comparatively short distances of certaiz park developments,

11



Grizzly-humen relationships--Two grizszly-caused fatalities

have occurred withim Yellowstoeme Park oveor the ggst 47 vears. Ome
ia 1207 involved a visitor who chased & cub up & tree, prodded it
with en umbrella;'agd was fatally iajured by the resy@nding female
.baar. The other fatality occurred in 1916 when a Gévernment employee
attompted to chase a large grizzly from a freight wagon containing

edible camp suppl;eé;

Sixty~three kncwn and probabile grizglyocaused_idJuries to
humans have occurred withim the park over the %Oi&eais since 1930
{Table 2). The dats show that less than proporéiénate increeases
in injury rates oecurfe@ with inﬁreases ir visitor numbers during
all but the 1950°'s. és will be discussed later, the decrease in
injury rates during the 1850°s mainly resulted from differemces in

bear control procedures.

Table 2 als~ shows that consistent relationships did not exist
botween 1ncrea°e§ in visitorz and the numbers of grizzlies killed
for conﬁrol. Some direct relationships between higher injury fates
to bumans and bear kills were indiceied, but this was asdditionally

influenced by control procedures,

i2



About 75 percent of the 63 grizzly-caused injuries to humans
were minor to the extent that they required only first aid, sutures,
or lesser treatment on an out-patient basis (Table 3)., The other
16 injuries (25 percent) entailed overnight or longer pefiods of

hospitaliz;tion for treatment of shock and/or injuries,

Grizzly-causeﬁ‘injuries oqcurred predominantly in park camp-
grounds snd to Jisitéra (Table 3), Of the 60 known and probable
injuries in such éreas since 1830, 43 occurred while persons were
in sleeping bags or bedrolls either in the open or in tents; 4
resulted from walking confrontations. in areas w&ere bears had been
fed for tourist viewing; 7 were walking confrontations in campgrounds
(6 during daylight and 1 at night); 3 resulted from attempts to chase
bears away from camp food; 1 from an attempt to pet a bear in a

culvert trap; and 2 from unknown circumstances,

Only three persons are known to have been injured while hiking
in park backcountry areas between 1930 and 1969, Two of the injuries
occurred in 1966; one in 1960, 'All were caused by female hears with
young. Martinka (pers. comﬁ., 1969) reported that 8 and possibly 9
of the .0 injuries that occurred while persons were hiking (one
photogruphy attempt) in Glécier Mational Park over the past 20 years

resulted from natural defemnsive actions of female bears with young.

13



The two fatalities amnd three other injuries to humans within Glacier
Park during this period weve caused by animals that habituslly

frsquented developed areas to obtain garbage or camp fcod.

The suggested relationships in ?elléwﬁtons Park were that human
influenceg in the form of artifici&l food were basically responsible
éor most {95 percent} of the grizzly-cauwsed injuries pve; the past
40 years, The éh#ée iajuriéﬁ that ocecurred im the "wild" resulted

from the natural defemsive bohavior of females with;yeung,

Hapagement--Park objectives to preserve a.gribily ﬁopulation
undér natural conditioms and provid;.for the safety of visitors. appear
to have bsen formalized during the 1930°'s. Kznageoment to accompiish
these objectives has involved removing bearsAwhich come into deveioped
areas and regulating human activities or influences to decrease the
cpportunities for bear-caused property damage or injury to pumans.
Grizzlies were removed from developed areas by capturing them with

culvert live traps or immobilization drugs (after 1962) and by shooting.’

The removal or control of bears by shooting during yearskbetween

1930 and ,1962 appeared £s ba varicusly responsive and prevemtive in

relation to the imcidence of inmjuries (Figure 2). Removals during
years witho@f injuries or prior te the cccurrernce of injuries were

considered preventive., Removals by shooting between 1863 énﬂ-leﬁs

14



ware spparsntly deferred despite high injuries, Those since 1966
reflect a progressively incressisg responsse te 2 2omewhat sustained

occurrence of injuriss,

Changes in removal gracedures a;ﬁerAigsz ware influenced by
increassed ;@ﬁa@rg for the grizaly aé a rare &ge@i@s, Bears that
ﬁsd become trap-chy {rom previous experiences with culvert live traps
and would have been destroyed in previcus yesrs were repeantediy captured
&nd tramsplanted by the use of i&mobizizing drugg;,iédditional defer-
ments from destroying particulasr bears were mada#%ecﬁuse msrked
animals were important to research studies and critical public reactions
to "destroying too mamy bears,’ 'Tﬁase deferments resulted in indivi-
&ual bears, matiég animels, and fipally, family units habitually

frequenting certain develeoped areas,

?igure.z shows an average of three grizzlies wes destroyed and
about ope injury cccurred each year over the 1930 through 1262 ’
peried of both respomeive amd preventive contrel., Ar averagé of
2,5 grizzlies was destroyed snd 0.6 gnjériea occurred each -year
during the 1850°'s. Prevemntivy control was moest coptizmuous during
this period., From 1983 ihrougb 1869 &nIQVér&ge of four grizzlies
was kilied and 4.8 iggéfisﬁ osccuyrred p@r‘year in park dévelopéd
arens., Thesa valuss are not witbout infiuence from increazes in

visitor mumbers, but they indicate that the attempts to substitute

18



repeated transblanting‘within the park for the destruction of bears
that habitually froquented developed areas contributed to increased

injuries to humans and ultimately, the number of bears destroyed.

The relatively higs conrirol kill of 28 grizzliea in 1942 may
have been partislly due to the.1941 closure of the bear feeding and
Qiewing site withié.3?miles of Canyor, Other coinciding circumstances
| were an apparent.déficiency in natural food which increased intrusions
of both black and grizzly bears into park developed areas, and a
greatly reduced ranger force for trapping'and'tréneﬁlanting bears as

& result of World War II.

Unmarked grizzly bears that were captured in or near park develop-
ments ﬁere transplanted a total gf 47 times during 1968 and 1969.
- Tweaty individually marked grizzlies and one recogmrizable grizzlj.were
transplanteh a total of 54 times during the same period. Eleven of
thesge 1dent1fi;b1w bears_returned from transplant-release sites to
the same developmentla total of 32 times; or to &nother'develogment_
a2 total of 4 yimes. The distences these transplanted grizzlies
returned are shown in Table 4. Five of the 10 marked bears that
did not return were trangplsnted 8 miles from capture sites, Tﬁe

other five were transplanted 18-26 miles from capture sites.:

16



The éhortefvreturn distances of 7-~8 miles shown in Table 4
were between the Canydn, Lake Cutlet, and Bridge Bay éevelogments
and the Trout Creek dump. Apparently neither the use of this dump
nor more distant release gites prevented certain bears from returning.
to these developed areas. Host marked besxe were adulis, but four
independent returns,by two yearlings to “he same ares from trans-
plant distancesfog i5-26 miies indica‘e this age class has homing
capebilities, Th; greatest girlinz distance & hgar_cauld be trans-
planted by vehicle from any cenirally loccated péﬁklgavelopm@nt
without plaecing animals nenr other dgvelogm@atsfééé about 36 miles.
This distance may not be great enougﬁ,to overcome the homing capabil-
ities,of most adult grizzlies. Transplants of adult spimsls intc
areas where population units already.ocaurxeé at eguilibrium

densities could have adverse population comssguences {(Pavise, L1848},

Tsree sites whore bears had been purpossfully fed garbage to
facilitate tourist viewing were closed betwssn 1230 and 1941, Two
were in the immediate vicinity of the 0ld Faithonl oad Canyon
developments; one was withiz 3 miles of Crayon. Four opea pit
gérbage dumps were alsc closed between 1850 asni 1862, These weve -
closed to disperse concentfations of begrs thst either countributed
to 1ntrusioné.into developsed areas or caused injuries. zgga;ies
muinly resulted when persons attempted to visvw or photogrenh grizzlies

at close range.

17
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Other controls eon human influences or activities have involved
installing bsérp:oef gérbage cana i@'campgr@aads, limiting access
to existing dumps or incimerator sites to authorized personnel,
regulating the usze 6f~cerﬁaia campgrounds to avoid Hay and June or
.fali intrusions by bears, sud distributing and poating informational
literature on how to travel snd camp im bear country. A monitoring
system masintains ﬁaily records of grizzliy sightings, 1ncid§nts of
property damage or perSQQal injuries, and bear costrol actions,
Becords con the lccation of female gri@ﬁ%ﬁ witﬁ young. or particularly’
high densities of bears are used to advige appropri&te precautions

to hikers and restrict foot travel or camping in certain areas,

Conclusions

A representative grizzly pppulation has been preserved within
‘Yellowstone Park. This was primarily duse to the park being suffi-
ciently large and ecologically intact to sustain a population and
fhe existence of large blecks of wild land without contlicting human
uses or developments, Bxcept.foz limited mortality from control
operations that averaged about three animals anmuslly, and occasional
scientific collactiohs or shipments of aalmals to zoos,.the resident
.grizzly population was-ea&enﬁially naturally regulated, Emigrétions
or movements of enimals from the park pepul&t&cg contributed to
sport hunting, and intrusions into settled areas outside ééré’

boundaries, The latter was painly in zespomse to availabié grtificial

food,

18



Management actions to remove all artificisl éood:which alters
grizzly bear habits and directly or indirectiy causes some animals
to in¢rude iéto develepeé areas could restore comditions more appro-
priate to the park's basic purpose ¢.ad the objective of preserving
& grizzly‘population under natural conditions, These actions, in
‘conjunction with consistent preventive removals of bears from
developed areas, could be expected tc reduce the opportunity. for
injuries to visit;rs, éaé wltimately, the nseé to control besars.
Repeated transplants of grizzlies which habitually frequent developed
areas meintain these animals in the;population;_bnt eventually
increases injuries and places bear control on a "sustained yield"
basis. The abnormally high incidence of injuries from such bears_
tends to make the park's attempts to preserve a wild grizzly population

controversial,

Fencing existing incimerators and relocated land-£fill dgmps
or gauling parbage outside the park would abruptly terginata
garbage-influenced aggrégationé of beers in the vicinity (éithin
8 miles) of park developed areas., This would also preclude ycung
béars from aéq&iring garbagé-inﬁluenced habits, Abrupt exclusions
of bears from garbage faod~saurce$ could result in am initially
greater number of iptrusions into park developed areas thgﬁ a gradual

withdrawal of such foed, Gradual withdrawals could result in &

18



greater total number of intrusions over time because young animals
would continue to learn to use artificisl food sources and coacen-
.trations of interacting besrs would contimue to occur on decreasing

‘amounts of garbage.

Consistent preventive removals of grizzly bears fro§ park
developed areaﬁfcqgié reduce the opportumnities for injuries to
vigitors, with ei%her ébr&pt or gradusl exczuéians of the animais
from garbage food sources. Distant transglants‘to reestablish
grizzly populations im suitable remoﬁe wiléerneéé‘areas in the
Rocky Mountain regién would serve as.aa.alﬁerﬁative to destroying
animals that could not>be transplanted sufficient distances within

the park to overcome their homing capabilities. Animals destré&ed
for control purposes within the park cam be salvaged as scieatific

specimens and donated to educational imstitutioms,

The total number of-grizzlies that would meed to be renmoved
from the park by distant transplanting or shooting could be greater
with gradusl reducticns im artificisl food. It i3 umlikely, however,
that these or &éy subssgusnt removals that wore éanﬁined to bears
‘which came into developed dreas would be of sufficient magoitude

te have lasting gomsegquences ¢n the park's grimzly population
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{i.e., prevent the reestabliahmeﬁt.of enpvironmental and Béﬁévior-
influenced deﬁaiéieé), Thé opportunities for injuries io visitors
and the meed to control bears Qithin developed areas could be

v additionally reducaé by img@sing'and publicizing fimes for feeding
the animals in campgrcgn@& {as & result of pot storing fcdd), and
either coaverting campgrounds within supericr grizzly habitat to

day-use picpic &reag or emclosing them within bearproof fences,
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Table 1.--Relationships between campground size, distances to garbage

disposal sites with available tood, and grizzly bear use
during 1968 and 1969,

Miles to nearest Habitual
No, campsites Incin~ Control actions** use by
Development 18940 1969 Dump erator grizzlies
0ld Faithful 300 Closed 4 Yes
Canyon 250 340 8 Yes
Lake Qutlet 300 428 7 2 Yes
Grant Village 433 4% 4 Yes
Bridge Bay 230 7 4 Yeé
‘Madison 35 292 9 No
Norris 20 116 13 No
Lewis Lake 100 11 No
Mammoth 100 91 5% No
indian Creek 78 10 No
Tower Fall 30 53 4 No
Four other units 84 92 8-20 No
Totals 1119 2253

*

Closed or garbage not available after 1967.

#% Number of times bears removed by capturing for transplanting or destroyed

with latter in parentheses,

##% Repeated attempts to capture other grizzlies unsuccessful,



Table 2.--Visitor: numbers, injury records and number:of bearskilled
for control in Yellowstone National Park, 1930-1969.

Average No. known and _ : ‘No, grizzlies
No, visitors = probable injuries#  Injury rates killed for

Period @ (millions) Visitor _Employee per visitor control
1930's 3.2 a1 2. 1:800,;000 23
1940's 5.5 9 3(1) 1:610,000 42
1950's 13.6 5(4) 1 1:2,720,000 " 25
1960's 19.5 38(12) 1 1:510,000 - 37

Totals 41.8 56(17) 7(1) 1:746,000 127

* Number circumstantially probable in parentheses,



Table 3.--Records om grizzly-caused injuries to humans
in Yellowstone National Park, 1930 to 1969,

i

No. of injuriess - o . .
Devel-  Back- " Conditions - Treatment . Persons

oped country Sleeping in : Out- - Hospi~- Visi- Em=
Periods areas areas .Bag®® Tent Other patient talized tor ployee
1230's 6(1) ¢ - 1 1 4 3 s 4 2
1940's  12(L) 0 3 5 4 12 o 9 3
1950's 6(4) 0 4 1 1 4 2 5 1
1960's  36(12) 3 7 21 11 28 11 38 1

60(18) | 3 15 - 28 | 20 47 16 56 ]

# Number attributed to grizzly by circumstantial evidence shown in parentheses,

%% Sleeping bag or bedroll on ground.



Table 4.—-Number of times and distances in miles
that marked grizzly returrmed from
transplant sites in 1268 and 1969. .

Bear No. times - Distances returned:
No. returned {airline miles)
1 -6 | ,a‘a,s‘, 7, 28, 27, 8
2 T 6 7, 16, 16, 20, 20, 17
3% | 4 8, 20, 26, 15
4% 3 .a, 20, 15
5 4 8, 8, 26, 20 -
6 4 '8; 28, 15, 26 ’
7 3 '8, 8, 8
8 2 25, 26
9 1 7, 7
10 | 1 ' 16
11 1 7

% In campground as cub and as yearling with
first two returns in association with adult
female,
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' Figure 2. --Grizzly-caused injuries in developed areas

in relation to grizzlies killed for control,
1930-1969, Yellowstone National Park.

i0

28



ACKNOWLEDGMENTS

I wish to thank Dr. Adolph Murie, Moose, Wyoming; Di. A. Starker
- Leopold, Univéraity'of Caliiorgia, and &r. Clifférd J. Martinka,
.National éark Sérvice,ffor reéiewing,tﬁe manuscript. Yelléﬁgtone
.Park Rangers Dale H, Nuss, Gary N, Brown, an@ Gerald E, Mernin
provided informa@}bn and reviews of manuscript sgctions on bear control
and visitof protection activitiesvthat greatly-aided'interpretations,
of management results. Administrative reporté“aﬁd file records had.
been mainteined by the Ranger Division of Yellowstone National Park,
The paper is a coatribution from the National Park Service's‘office

‘of Natural Science Studies, Project YELL-N-38.



Reforcnces

Craighesd, J., J., M. ¢G. Hornocker, W, Woodgerd and F. C. Craigheaﬁ, Jr.
1860. Trapping, imsobilizing and color-marking grizzly baars;
Trans. Ef Am, Wildi, Cemnf. 35: 347.

Craighesd, 3. 3., F. C. Gieagiosi, Jr., 3. L. Ruff. 1064. An ecological

. study of g?iagky bear. Eﬁ?ireaamRéa. Inst. gaﬁJMomt. Coop. Wildl,
Res, Unit, Sixth Anm. Rep. 18 p. (mimes.)

Crajighead, J. 4. and ?. C. Craighead, Jr. 1867. Haansgement of bears
in Yellowztone Katiomal Park, Bunviron. Res. Inst., and Mont, Coop.
Wildl. Res. Unit Rep., 113 p. (Emati.) A

Craighead, &, J., K, G. E@zm@césr and F. C. Craighead, Jr. 19269,
Reproductive biclogy of young female grizzly bears, J.’qurod.
Fert. Suppl, 6: 447-475, |

Devieg, D, B, 1948, The role of imtraspscific competition in game
~anagement. Trans. N, Am, Wildl, Comf. 14: 225-331.

Deam, P, C. 1858, Investigations om grizzly bear imn interior and
arctic Alaska, Alasz. Coop. ¥Wildl. Res. Unit. Quart. Rep, 9{(4):
61-71. .

Errington, P, L. 1946, Predation ard vertebrate populatioms, Quart.
Rev, Biol. 2l: 144-177, 221-245. |

Horaccker, M. G. 1962, ?@yﬁl&tzoa characteristics amd social and
reproductive bshavior of the grizzly bear im ?@Eioést@n@ National

Park, }§.S., Thesis, Momt. State Univ,, Missculs., 94 p.



Jomhel, €, d. 1867. PRlack boar pepulation studies., Jeob Compl. Rep.
¥-28-R, Mont. Fish and Game .@@t. 147 p.

HeCrachken, H, 1955, The beast that wvalks like men, Hanover House,
New York. 319 p. |

Kertinka, C. J. 1869, Grizsly ecslogy studies, Glacier Natiomal Park,
Hat. Perk Serv. Prog. Rep. 48 p. {mimeo,) , |

KMuerie, A. 1861. Avaaﬁwrglﬁat in Alasks, ?h@'ﬁ@?iﬁoAdgir Co., FHew York,
302 p. | |

Burie, ©. J. 1864, Progress regport on the Y@lle@%toné bear study.
16 p. {typswrittem}. ‘ |

Randall, L. ¥, 1861, Feotprints alpaé the Yellowstome, The Nayler Co.,
San Anteomio. 188 p,

‘Skimmer, M. P, 1825, Bears in Yellowstome. A. C. McClurg enmd Co.,
Chicage, 155 p.

Tisch, B, L, 1%61. Seasonal food habits of the black bear in the
whstefia& Renge of merthwestern Montsma., M.S8. Thesis, Homt, State

Univ,., Biszoula, 108 p,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




