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BLACK BEARS

Jack W Raybour ne*

l'd like to brief you, if | may, a little bit on the work
we're conducting in Virginia on the black bear. It's an
animal that is quite controversial, to say the least. It's
an animal also that is very, very difficult to get nuch
good information on. Qur aimin the study is to establish
bi ol ogi cal bases on which to manage Virginia' s bear

popul ation. There are different avenues of enjoynent for
different individuals and we're going to try to come up
with sone ideas that will help not only the hunting public
that | work for but also the visitor who enjoys seeing
these animals, as all of us do.

Qur study of the black bear is state-wi de in scope and incl udes
lands here on the Shenandoah National Park where we find
about 25% roughly, of the state-w de black bear popul ation
as we currently know it. Qher prime study areas are the
United States Forest Service |ands, Virginia Gane Conm ssion

| ands and sel ected private lands in the Commonweal th. The
Shenandoah National Park serves as the primary control area,
if youwill, for the studies that we are doing. It is the

| argest single block of "non-hunted" land that we have avail a-
ble in the state. It gives us a good "control" fromthe stand-
point that it shows us what we should expect in terns of

popul ati on phenonena: births, deaths, and novenents which
should occur in a non-hunted area. W do know that this

area is illegally hunted, regardless of how we m ght want

to think of it. The periphery, of course, can be legally
hunted. It's a large area; nanpower is limted and certain
types of individuals will take advantage of the situation.
Still, it serves as the best available control area for

our study.

VW are trying to establish an age and sex structure on the
bear population simlar to what a life insurance conpany

*Gnme Research Biologist, Virginia Commssion of Gane and
Inl and Fisheries
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does with humans. Fromthis we can predict, based on the
production rates, and the nortality factors (not only
hunti ng but acci dental causes of death, disease, and what
have you) that occur in a popul ation. Reproductive factors
are highly inportant in black bears since they are so

unusual in their biology. They are "induced ovul ators"” and
"del ayed inplanters.” The former "fifty-cent words" neaning
they shed their ova during the physical act of mating,

as do rabbits. They are al so del ayed inplanters like the
weasel and mnk famly. The fertilized ovum inplants at sone
| ater point in the gestation period. In the case of bear,

whi ch normally breed June-August, the fertilized ovum
divided into two, then four, eight, sixteen cells to a

bl astula stage. It then free floats in the uterus until about
m d- Decenber at which tine light conditions are such that it
inplants into the. wall of the uterus and begins a very rapid
devel opnent. The young are born in |late January or early
February. The black bear has both of tw conditions that are
very unusual in the aninmal kingdom |In addition they only
breed every other year and don't reach normal maturity unti

t hree years of age.

VW have two studies in progress designed to inprove our

overall know edge of this fine aninmal. | think about the

best way to show you what we're doing is by way of photographs.
|'I'l describe a bit of the work we're doing, what we

hope to acconplish and some of what we've found out to date.

W have one nore year ahead of us of actual trapping, tagging-
type work. The primary thing that we're after is a snall
prenol ar tooth with Wich we can establish a bear's age.

The Ganme Conm ssion, National Park Service, and the U S
Forest Service have collaborated in this study of the bl ack
bear. The problens associated with such an investigation,

t hough great, have fortunately now been overcone to a |arge
extent. The first problemprinarily concerned terrain.

Bears live in typically renote, inaccessible, very rugged
terrain that creates problens for researchers in getting
equi pnment into the study area. Additionally, because of their
| ow production potential, bears sinply do not provide as
great nunbers of aninals to study as do deer, turkeys,
squirrels, etc. GConpounding these two problens has been a
means of handling bears in a manner safe to the operator and
the animal itself. W now have tools available to us that
will allowus to do this.

There is a Southeastern Association of Gane and Fish Conmm s-
sioners which sonme of you may be famliar with. | ama

menber of the Black Bear Sub-Comm ttee under this organization
which is coordinating various research studies designed to
maxi m ze several phases of bear research simultaneously.
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VW have divided the "puzzle" so that each researcher is
working on a separate "piece" of the unknown. It is planned
that this know edge be pool ed so we can put the puzzle

toget her as quickly as possible. Each state or set of states
has a different problemsuch as reproducti on, hone range,
habitat, determnation of age and sex structures, etc.

W're trying to gain as nuch as we can as quickly as we can
on this aninal now that we have the tools avail able.

Bears can do a considerabl e anmount of damage. They are a
very powerful animal. There's nothing quite |ike comng back
and finding a convertible, with the top destroyed, "easy

pi ckings" for a bear, in which soneone has left food itens.
This beconmes a real problemfor the park and al so for the
visitor who is unfortunate enough to have left sonething in
his car which is attractive to a bear. '

| want to point out that of the nmany bears we've trapped

in this park, only about 10% have been known to frequent
canpgrounds at all. The other 90% are free-roamng, free-ranging
w |l d bl ack bears that stay in back country areas. Fortunately,

t he Shenandoah has not had, to ny know edge, the "panhandling
bear” evident in the Geat Srky Muntain National Park.

Bears cause sone crop and property danage to adjacent | and
owners. This occurs primarily to corn fromJuly to Septenber
when corn is in the tender mlk stage. The natural fruits and
berries are gone and, at this point, nuts, acorns, etc.

have not yet fallen. Fresh corn is attractive, to say the
least. It wouldn't be so bad if the bears' activities were
confined to eating, but they destroy a lot while fighting,
westling, etc., especially the young nmales. W' ve observed
bears literally riding down a row of corn, allow ng those big
stalks to run across the chest. It evidently fells goodl

VW caught fourteen bears in one farner's corn field in a
week's tine. They can destroy a tenth of an acre in one
night. If a farner has a corn patch in a small open field
that's rocky, nediocre farmland to beginwith, it's all

he's got; and if it's right next to "Bear Heaven," he's

got a problem Fortunately we've been able to take care of
many of these |andowner conplaints. W trap and rel ocate
problemaninals to a new habitat in western areas of the
state wth the hope of "rehabilitating" them A percentage of
them do return.

Bl ack bears are such creatures of habit that instead of

maki ng evenl y-depressed trails they formlittle pads or
depressions that are rather obvious in heavily-used bear
country. Were you don't have deer in the area you can see
this fairly readily. Each bear travelling the trail steps

in the footprints of its predecessor until obvious depressions
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result. This habit is a "natural"™ for using a new type of
trap known as the Al drich Foot Snare. Previously, when
anyone nentioned bear traps the listener thought of powerful
steel traps that were extremenmly dangerous. The Al drich
Foot Snare is a very safe, hunmane trap. A snmall child can
step into one of these and get out of it just by sinply

| oosening the noose. It will hold the aninmal in place until
we get there with a dart gun. W sinply dig up one of the
depressions on a bear trail and set the snare noose, nade

of 42 inch aircraft cable with 4,200 pounds of tensile
strength. W also can use baited sets with this type trap
The sinplest baited set consists of two small anchor trees,
four to six inches in dianeter, about tw feet apart. Then
we build a closed "horseshoe" out of snmall saplings about
four feet deep, with the two snall trees serving as the nouth
of the horseshoe. The set is then baited. They'|l cone around
the open end. Bl ack bears have very soft, sensitive pads

on the bottons of their feet. They won't step on anything
sharp, such as a stone or a stick, that they can avoid. By
strategically placing stepping stones and sticks, we can
direct his feet into the area of the snare trigger.

The culvert trap is used exclusively in the Shenandoah
National Park since there is less danger to the public

when the bear is in this type of trap. They are narked

very clearly so that anyone knows that it is a bear trap
The culvert trap is potentially nore dangerous to people
than the snare, particularly if small children were to be

pl aying around it. The door weighs about 50 pounds. W visit
these traps daily. They weigh approxi mately 500 pounds
enpty. Wth a device that heavy, plus a bear that may weigh
as nuch, handling of traps was fornerly a problem To solve
this we strengthened the truck's tail gate, attached a cargo
roller track, and added an el ectric boat w nch. The w nch
has been absolutely indispensable to us. W use it for all

| oading of traps and weighing of aninals.

The new drug which we have available to us now is known

as M99 Etorphine. It's a synthetic norphine conpound and is
extrenely powerful and has an antagonist that works with it.
It generally takes effect in 15 mnutes, naking the anina
"high as a kite." The animal's respiration rate drops :
dramatically, but the heart rate remains essentially stable, |
about one beat per second. W don't attenpt to handle the !
aninmals now until the respiration rate drops to about

one inspiration per twenty seconds. Normally they pant very :
qui ckly, like a dog. !

There are two different kinds of injecting devices, one

for liquids and one for solids. The drugs currently in
use cone in liquid form The drug fornerly used was known
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as Sucostrin (Succinylcholine Chloride). It is a skeletal
nmuscl e i mobi lizer which was pre-assenbled in disposable darts
with excellent shelf-life in the dry form It can be kept
alnost indefinitely, pre-loaded. Unfortunately, in the case

of an accidental human injection or bear overdose there is

no antagoni st for Sucostrin except oxygen. Wth the dosage
required to immbilize a black bear, accidental injection
woul d probably nmean certain death for a hunan.

To ny know edge, the drug that we are now using has not
been tested on humans. Injection is done at point blank
range wwth a 2 dart pistol. Wthin 15 mnutes, normally,
the bear is sufficiently anesthetized to handle. The first
thing we do is to weigh each animal and affix a nunbered net al
tag in each ear. Each tag has a reward inscription to en-
courage individuals to report any dead bears to our agency.
This gives us an opportunity to nonitor bear nortality

and survival on a sanple basis by sex, age, time of year,
etc. Tag data also provides information on weight gain and
novemnent s.

W collect a variety of nmeasurenents on these aninals once
we've got them in hand. Sone information collected is not
needed presently, but is collected with the possibility of
future use. Various head neasurenents are taken along with
total body |ength, shoul der height, heart girth and neasure-
ment of the front and rear pads. There appears to be a degree
of correlation between heart girth and wei ght by sex.

Gerald Blank is a trapping specialist wth our agency.

He's been instrunmental in developing a lot of the techniques
that we utilize not only on black bears but for live trapping
ot her species as well.

W take an extra step to permanently identify individual
bears in addition to ear tagging. Sone studies in other
states have indicated that one or both ear tags may be | ost
the first year, particularly by the males, due to fighting,
greater novenent, etc. W tattoo the |owest ear tag nunber
inside the upper lip as a pernmanent neans of identification

The primary thing that we're after is an age and sex structure
on the popul ation. Establishing an accurate age has been the
bi ggest problem that has beset black bear researchers. Turkey,
deer, and nmany other species can be aged very accurately.

Age and sex data along with reproduction data has all owed

us to manage deer populations to nunbers far greater than

the Pilgrins found when they cane to this country. Current
statewi de deer harvests exceed 66,000 aninmals due largely

to pl anned nanagenent on a sustai ned-yield basis. W' ve not
been able to do this with black bear because of past diffi-
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culties in aging. W formerly could call a bear a cub,
possibly a yearling or an adult. "An adult" is a broad
category. Age of adults is inportant because of its bearing
on reproduction, particularly in the case of the fenale.
Therefore, we need to have an age and sex structure.

There is a new techni que that now enables us to get within
one year of a black bear's age. The techni que involves

exam nation of cross-sections of tooth sanples. W pul

a small prenolar, just alongside the large canine in the
upper jaw, fromaninmals that we trap. Additionally, the
hunters in the state who are successful in harvesting a

bl ack bear return to us voluntarily a front portion of

the lower jaw fromwhich we extract the large canines and
do a cross-section on that to see the cenentum annuli that
lie within. The principle is alnost exactly the same as in-
volved in tree growth. During the spring and sunmmer, when
vegetation is lush and nutrition is at its highest, there
is active depositing of bone and tooth cells. This depositing
slacks off during the winter nonths, resulting in alternate
layers annuli which can be observed and counted under

the mcroscope. The first upper prenolars lie immediately
behind the |arge canines. Dental forceps were used for
initial prenolar extractions, but were discontinued in favor
of a standard 8-inch screwdriver. Professionally, this may
sound crude, but it's the best tool we've found yet. The
mat chhead size tooth lies immediately adjacent to the large
canine. By inserting the blade of the screwdriver between
the two and twisting, the tiny tooth will roll out of its
socket with little resulting gumdanmage. Renoval of an
upper prenol ar provides good drainage and we have found
that an oral antiseptic I's not necessary.

Thi s phot ograph of an unprocessed canine tooth cross-section
(see Figure 1, page 34) will give you a rough idea of what

we are looking for. This is just a very rough cross-section,
polished just a little bit. The area on the extrene |left, the
white band, is the enanel portion of the tooth. The next |ayer
containing the cenmentum layers that we're after. The inner-

nost region is the root canal, which closes in with age.

The tooth sanples are put in a formc acid solution for

about a week. This de-calcifies or renoves all the enane

on the tooth leaving it soft and pliable, alnost rubbery.

It is then placed in a paraffin bed and a freezing m crotone

is used to section it to about 5 mcrons which is then

nounted on a slide to go through a stain, alcohol and

washing procedure. You end up with something like this (see
Figure 2, page 34). This particular photograph is not a photo-

m crograph, but does show the presence of the annuli. The enanel
has been renoved by the acid. The area on the extreme |eft
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FIGURE 1. Unprocessed canine tooth cross-section.

FIl GURE 2. Processed canine tooth cross-secti on, annul ar
rings visible on the extrene |eft hand nmargin
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hand nmargi n of this photograph of the tooth section is the
dentine. Wthin it you can see the annuli. On this photograph
you can count nost, but not all of the annuli which tend to
be conpacted in older animals. Under the m croscope the
annuli can be separated. This particular aninal was a 19-3/4
year-old male that was killed 1 n Rockbridge County in 1973.

It was killed on the Ganme Comm ssion's CGoshen-Little North
Mountain Wl dlife Managenent Area. The ol dest speci nen

we' ve had, a 20-3/4 year-old femal e, was al so obtained from
one of our hunting areas. She had been tagged originally on
the Big Levels area of Augusta County in 1958 and was esti -
mat ed to be 2-1/2 years-old when captured. Interestingly,

she was killed within 1/4 mle of the original trapsite.

The ol dest animal that we have trapped to date was a 16-3/4
year-old nmal e weighing 360 | bs. trapped here in the park in
1975. It was not the largest animal trapped. Wights of bears
handl ed have varied from 8 pounds to a known 580. W' ve

had two nmal es exceed our earlier 600-1b. scale capacity. Drug
dosages indicated weights for these two animals of 705 | bs.
and 750 | bs. for the 7-1/4 year-old and 10-1/4 year-old

bears respectively. W have since acquired a friction
tensionmeter with capabilities of + 1% accuracy up to 1,000

| bs. Unfortunately, we've not been able to recapture either of
those two animals to docunent their true weights.

Fol | owi ng processing, the antagonist for the original drug
(Mb0-50 Diprenorphine) is injected directly into the fenoral

artery. The aninmals are normally "up and running" wthin

1-3 mnutes. Subcutaneous or intra-muscular injections nmay
require 20-45 mnutes for recovery. W have a nunber of

visitors along occasionally. The recovery phase is always

a bit dramatic for them W have a standard "three-m nute
rule” now |If the bear hasn't recovered within three m nutes,

?ur guest gets to walk up to the bear and shake himwth his
oot !

One of the first signs of initial recovery is the rapid return
of the respiration rate to normal "panting." This is followed

by tw tching noverments of the ears while the aninal lies
quietly. Once this stage is reached, any sudden noi se
will generally bring themup at a run. W have yet to have

the first aggressive response follow ng recovery from any of
the nearly 500 anirmals handl ed. Their natural reaction is
to instinctively retreat to the nearest cover avail able.

|"d like to introduce sonme of the data we've conpiled thus

far. For bears trapped and harvested from 1972 to 1974, the
average age for the harvest sanple was 4.2 years for nml es,
5.83 years for fermales and 4.83 years for conbi ned sexes. -

The harvest sanple doesn't differ greatly fromthe trapping
sanpl e. The average age for the trapping sanple was 3.54
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years for males, 6.19 years for females and 4.62 years for
conbi ned sexes. Femral e survival appears greater in both
sanpl es, especially the trapping sanple.

A conparison of age and sex structures of both sanples
indicates certain simlarities . Both harvest and trapping
sanpl es are conposed primarily of younger age (1-3 year-old)
mal e bears. Fenal es predom nate in the ol der age cl asses

in both sanples.

W get a striking contrast when we examne the popul ation
structure of the bears that have been tagged and subsequently
harvested, poached or accidently killed by vehicles. No
femal es appear in this sanple beyond 6 years of agel The
great majority of these bears were trapped in the park and
subsequent|ly harvested in close association with the park.
The data inply that the fenal e segnment of the popul ation
receives a large degree of protection by virtue of the size
and security of preserved |ands. Fenales appear to be "hone
bodi es,” occupying a relatively small hone range of 1-10
square mles; whereas nmales may use from 10-100 square m | es.
The greater range of the male frequently carries him awnay
fromthe protection of the park to areas where he may be

har vest ed.

W exam ned the proportion of the tagged bears harvested
annual ly as a neans of estimating the proportion of the total
popul ati on harvested annually. W have tagged 231 bears from
1972 to 1975. Eighty-four (8) tagged bears are known to
have been renoved from the population to date (36.4%.
Fifty-six (56 of the 231 tagged bears were recovered the
first fall followng tagging (avg. 24%. Mortality figures
are mnimum known reported kills. Unreported illegal hunting
no doubt has renoved additional tagged aninals fromthe
popul ati ons.

In four years, 9 of the 12 aninals trapped and tagged in
1972 are gone fromthe population (75% . In 1973, we trapped
and tagged 97 bears in the Shenandoah National Park. Thirty-
two and nine tenths percent (32.9% were harvested the first
year. Not all this was legal. In 1974, an additional 9%
were renoved. An additional 5%was renoved in 1975. The
total to date renoved fromthe population in a three-year
period is alnmst 50% Average nortality for the three
trapping periods provide at |east two years recovery data
indicating that 43.9% of the tagged population is gone within
a two-year period. Since the majority of the tagged bear
nortality is closely associated with the park, the observed
nortality should be considered a mninmum when applied to
hunting | ands.
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W have added tremendously to our know edge of the bl ack
bear in a very short tinme. In addition to age and sex struc-
ture data, we are obtaining new know edge on the handling
of nui sance bears, novenents, hone ranges, reproduction

and nortality. W wish to extend our thanks to the personnel
of the Shenandoah National Park for their kind assi stance
and for allowing us to use this area for intensive study of
this fine animal.
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