A SYSTEMS APPROACH TO MOUNTATH GOAT MANAGEMENT

D.M. Heberc, Reglonal Wildlife Blologlisc
Fish and Wildlife Bramch, Wanaimo, B.C.

IRTRODUCTION

The majoricy of species management programs in Worch America began
with an assessment of harvest information (Table 1), progressed te refine-
ment of populaciom harvest analysis, and more recontly incorporaced im=
ventory and survey information. Biological parameters associated with
long=term cervid management programs were inappropriately assigned to
mountain goat populations (Hebert and Turmbull 1977).

Age struccure informacfon (Table 1) obtained from populacfions and
areas with undefined boundaries was collected at road checks in the Easc
Kootenay and for the morthern half of the Province at Cache Creek (Table
2).

Table 1. Aging methods for harvested goats by data source in British

Columbia.
ing Methods

Data Date Horn Teath
SOMTCE Bogun Annuli (cementum layering})
Game chocks
Cache Creak 1947 1947 =
Kootenay 1958 1965 -
Compulsory Reporting 1976 1976 1976

Harvest estimates cbtalned from the hunter sample for large Land arcas
(13,000 to 75,000 sq. bm.) served to mask the effects of overharvest on

local or Individual populations (Fhelps et al. 1976)., Similarly, there
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was no definition of population boundaries, regional management boundaries
often crossed ecobtype boundaries and, wsually, the same liberal season
lengcths and bag limits persisted between ecotypes (Hebert and Turmbull
1977). It has been demonstrated that social organization, sex and age
structure, and habitat utilization are extremely sensitive to harvest
pressure between ecotypes (Hebert and Turmbull 1977; Kuck 1977). More
rocently (1974), limited entry hunting restricted the nusher of hunters

in ome 3,600 square kilometer areas of Che Nazs range in northwestern
B.C,, and compulsory reporting (begum in 1976) aided in more accurately
fdentifying the magnitude of the harvest and kill location.

In additfon, thers was little logical analysis supporting the diver-
gence within bovid smanagement., Mountain sheep management programs sup=
ported the harvest of malés only and evéntually changed from no horn curl
restricrions (1960's) ro a full curl or age restriction (1976) which
crudely aligned crophy hunting restriccions, guide and limiced entry hunt
areas to population sensicivicy. Uncil recencly, all age and sex classes
of mountain goar populations were harvesced 1iberally and carly seasons
{August, Seprember) actually enhanced the harvest of females and younger
age classes, aspecially in areas where salt lick use was prevalenc.

The abilicy to effectively =sanage mountain goats over their entire
range will depend upon the identificaction of southern (Hebert and Turn-
bull 1977) and northern ecotypes, behavioral, population, and habltat
characteristics which are species specific, and the relationship between
the land base of inventoried and harvested populations. Thus, a major
objective of mountain goat management {s to obtain sufficient information

to distribute an equitable and acceptable harvest throughout the entire
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goat range according to ecotype characteristics, while reducing or elimin-
ating areas of both under harvest (i.e., helicopter transport hunting in

portions of the coastal mainland) and those of over harvest.

RESULTS AND DISCUSSION

The development of a systems approach to mountain goat management
should not logically proceed from traditiomal harvests to incorporation
of survay data, but froem survey and population data to development of
harvest rates for oach ecotype. Similarly, within ecotypes harvest rates
ghould be determined for individual watersheds and be related to group
compogsition,
Distribution and Density

Un a broad level (Provincial and Regional}, general mountain goat
distribution and density in B.C. was mapped (Elower 1978), in conjune-
tion with regional biologists. However, similar land units (vallay
bottoms must be consistently included or excluded) must be wtilized to
produce standarized demsity and range area estimates for all management
regions (Table 2}, Within regions, wore specific information on popula=
tion density and distribution should be identified on map scales of 1:250,
000; 1:125,000; or 1:50,000 for individual mountain ranges or blocks.
The spproximate area of mountain ranges, blocks, or elevational units
(Hebort and Turnbull 1977) can be utilized to calculate population or
scasonal density in order te define the broad ecotype boundaries, Strati-
fication of the land base is necessary in order to establish the size of
the management unit, ecotype characteristica, possibly population boun=
dariecs and allow selection of representative areas for both preliminary

and detailed surveys,

- 230 -



Preliminary Inventory and Survey

Preliminary surveys using fixed-wing aircraft may be necessary iF
the lapd base 1s large (22,5004 square kilometers), the population dis-
tributlon uneven, or the denzity varied. Fixed-wing tramsect surveys
should be undertaken at 150-500 meter intervals in subalpine and alpine
areas depending on the area and number of mountain ranges or blocks to
be surveyed and the terrain typeé, OGroup sire can be determined, as well
as the relationship between per cent femily groups and population product-
ivity among ::dtj.l-pt:_,'uhi:h appears evident in southern B.C. (Hebert and
Turnbull 1977} and aléng Che Bocky Mountain chain outside B.C. (Smith
1976; Holroyd 1967; Kuck 1976},

Survey dates can be varied scross the Province from late June to late
September, depending on the spproximate date nursery groups are formed,
nurgery group size and structure (abllity and need to identify group
alze and per cent family groups) and the need to utilize molt paALLerts
to separate adult males; young males, non-reproductive females, and prod-
uetive females. Large nursery groups are formed in northern B.GC. by
midmmmer but appear infrequently in south coastal B.C. However, surveys
in the Knight Inlet area of coastal B.C, must usually be delayed past the
mole, untlil early August, due to a large land area comprised of glaciers
and a lingering snowpack. In south central B.C., survevs are conducted
in sarly spring prior to kidding, before goats move to tree coverad sub-
alpine areas, Surveyvs in easterm B,.C,, along the Rocky Mouncain chain can
be undertaken in mid July in order to utilize molt patterns, obtain group
gize information, and determine productivity ratiocs., Aerial surveys
from fixed wing aircraft do not uvevally allow determinacion of sex ratios

and recruitment but should allow identification of kids and group size
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1f done by late July or mid August.

Detailed Surveys

Detailed surveys are best accomplished in specifie mountain ranges
or blocks (i.e., Stanton or Hoodoo Creck; Hebert and Turnbull 1977),
which are represencative of larger land units, Trangect design should
inco rporate 150-merer transects on north or south aspects, or both, pro-
vide informarion on toctal mmbers, distribution, elevational and seasonal
denaity, age ratios (kids, yearl ings, possibly subadults, and adules),
sox ratios (adulr males to adult females), habitat types, and physical
features (elevation, aspect, slope, terrain type, or topographic-moisture
regime, ote.).

Survey design should incorporate the decision to cbtain ratios of
kide and yvearlings/100 females (selection of a representative sice and
transect layout will identify female and nursery groups) or ratios of
kide and vearlings/100 adults (selection of & representative site and
transect layout should produce an accurate sex ratie). If only young/
100 female ratios can be obtalned, recrultment ratios should not be cal-
culated without an catimate of the sex ratle. The (nabilicy to identlfy
subadults (2.5 year olds of both sexes) will reduce the sccuracy of
productivity and recruitwent (if a sex ratio is estimated) ratlics. In
actual fact, most surveys concentrate on female groups yet calculate
ratios /100 adults but completely disregard sex ratios, If young/100
adult ratios are to be established, transect layout must assess range
separation by sex according to elevation and aspect. The inability to
identify subadultas will affect the productiviey and recruitment ratio

less (assuming a sex ratio 48 obrained) because this category forms a

= 232 =



smaller proportion of the total number surveved,

Chadwick (1976) established subadult/adult ratios of 37,2 subadults/
100 gdulte (21 yearling/100 adults (12.4%) and 16,2 two year olds/100
adults (9,6%).) which could be used to adjust recrultment rates, and con-
sequently harvest rates, along the Focky Mountain chain,

Surveys which sstablish age tatios with a base of 100 females do
not usually have a sex ratlio to relate to harvest estimates or to a com-
pulsory check system, Thus, the recrultment ratio may be distorted due
to lack of a subadult ratio andfor sex ratio, causing harvest rates to
be inaccurate, If conducted properly, however, the yvoung-to=-female ratios,
adjusted with a subadult ratio, could provide an accurate estimate of
productivity, recrultment, productive Females as a proportion of the fe-
male sepment of the population and potential harvest Lf & sex ratlo can
be astablishad.

Ground surveys should accompany detailed aerial surveys (on a repre-
pentative mountain block basis) in order to complete data collection on
groups, aex and age ratios, and aspecially more accurate identification
of vearlings and asubadultsa,

The effect of a distorted sex ratio on recruitment (yearling) ratios
was demonstrated by data collected in 1977 in Enight Inlet (coastal B.C.)
which indicated chat approximately 2.9 yearlings/100 sdults ccocurred
(Table 3) in the south slope surveyed population, whereas tho 1974-1976
data indicated that it contained 3.8 yearlings/100 adults. Considering
the mild winters of 1975 and 1976, the yearling count im 1977 should have
been higher, The low yearling count was possibly due to:

{a) higher overwinter mortality im 1976/1977 (this possibilicy is
unlikely);

(b) yearlings were classed as adults from the helicopter due to
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the mild winter and excellent growth achieved (partial source
of error); and

{e} wearlings meved with males during the rediscribution in the hot
summer of 1977 and go were under-represented in the sample,

There is preliminary evidence to lndicate that scome yvearlings asccompany
males or nonproductive females during July and August (Hebert 1967},
Thus, yearlings Increased from 2.9 to 11,1/100 adults when the propor-
tion of males in the survey increased. Consequently, there were 3.8
vearlings/100 adults in the 1977 survey when north and south aspects
were included, similar to that obtained during 1974-76, In comtrast,
Chadwick (1977) indicates that no yearlings accompanied males only during
his surveys In Glacler National Park. Similarly, seasonal redistribution
of males altered the sex ratio from 100/100 females In 1976 to approxi-
mately 41.9/100 females In 1977 om the south aspect of the Stanton Creek
study area (Table 1), The male component of the sex ratio was increaged
te 52,2/100 females when a portlon of the north aspeck of that mountain
black {(Crovice Creek) was included in the survey.

Correction for sex and subsdult distortion depends upon a good know=
ledge of mountain goat biology and consiatent apriori design of survey
methodology. If harvest is based uvpon surveys which gelect for south
slopen, should the ecount be adjusted from 3 to 4% yearlings based on
experionce and mild winters (without additional surveye of morth slopes),
or sghould it be adjusced at all, especlally in consideration of the addi-
tional cosc of accounting for yvearlings and males in some years. Also,
if a survey is expanded to account for distortiom, doee a population con=
stitute the north and south (or east and west) aspecrs of a mountain

range or block or the facing aspects af a river valley?
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In addition, a biologist experienced in mountain geat inventory and
biology should accompany, at least once, all those undertaking goat sur-
vieys in order to standardise the technique, insure comparable daca for
inventory-harvest comparisons, and allow comparisons between ecoLypes,
Harvest

To date, there are few instances in B.C. wvhere actual harvest rates
have been applied to a specific population or land area. Parcial excep-
tions are the recent limited-entry hunts in the Hass Biver and the East
Kootenay (Table 2), which are based on preliminary survey informacion,
but do not include recruitment or sex ratio daca. In addicion, the goat
season in the Keremeos area of the Okanagan im closed due to lack of
adequare population data on vhich to base harvest rates,

Eased on the preceding information, there are several combinations
and lavals of population information which can be used to establish
harvest regimes., However, thare are throa types of information:

{1) the decermination of the yearling and/or subadult component of the
populacion;

(2} the sex ratio; and

(3} the lmd unit from which the harvest 1is to be obtained, which must
be considered essential to proper managemant.,

The proportion of females in the harvest should be as low as possible
until the role, sensitivity, and winter-range requirements of the Family
group can be established by ecotype (southern and northern B,C.).

Hountaln goat management, Including harvest regimes, and differences
In productivity and social organization betfween ecofypes could proceesd in
two directions wheéere the land base is extreéemely large. Both systeéems are
dependent, to differing degrees, on proper invenmtory and identification

of inventoried and harvested populacions within the same land unit.
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(i)

(11}

Under an ideal situation, populations could be harvested om
the basis of sex and ags ratios, distribution, and soclal or=-
ganfization. In ecotypes of low productivity, large males could
ba harvested, with other segments of the population, making up
the harvestable quota as population flgures indicate, This
assumés that compensatory mortality plays little part in the
maintenance of the population. In ecobtypes of high product-
ivity; the combination of sex and age components can be more
variable and flexible, This system approaches that for mountaln
sheep, and could consider management of family groups om the
winter range (Kuck 1977, Smith 1977},

in large land units with little population or social organiza-
tion information, annual harvest baxed on survey information
(yearling recruitment) from a representative mountain block,
should be directed toward adult males on a rotating watershed
basia (this war recommended in the East Kootenay in 1965-1967
but was never utilized). The rotation system will depend on
the tetal lond area involved, the mmber of watersheds or
mountain blocks available, and the level of biological informa-
tion., It assumes that compensatory mortalicy plays little
part in the maintenance of populations. The mmber of water-
sheds available for harvest (harvest pressure) at any one time
(Figure 1), and the number of years they will be open, i de-
pendent upon the productkivity of the ecotype, recrultment, and
the desired harvest., The rotating watershed system Lmplies

that goat populaticons will change from organized, stable pop=
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FIGURE 1. The relationship between harvest pressure and the number of water-
sheds available for rotational harvest.

High Availability of
Hateroheds

fiarvest
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nf Watersheds

Population Diserganization

2 The relationship between harvest pressure and che level of popula=
FARE nm.tﬂi;.,rg.muﬂum associated with the number of watersheds

avallable for rotational harvest.
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uwlations to disorganized populations, (Figure 2) for various
intervals of time dependent upon the availability of water-
shieds., Where a limited mmber of watersheds prevail, the
level and period of disorganization may be monitored by harveat
data from the compulsory chock and/or the hunter rmmple,
changes in the sex and age distribution from inventoried or
harvested populationa, changes in the harvest density and dis-
tribution, and changes in seecial organization ond productivicy
from aerial and ground surveys.

Unless stringant controls are avallable, [omales may make up a large
component of the harvest., For example, of the goats submitted through
the compulsory check for aging (1977}, approximately 33% of those har-
veated in Region 6 ware female, and 58% of those hervested in Regiom 7
ware female. It appears that gome management unic (GMU) 7-39 is supply-
ing at lesst 31% of the females harvested in Region 7 (Elliott, para.
comm, ), Thae harvest distribution docs not appear to conter on a fow
populations, however, an evenly distribuced harvest at thia level of
female harvest 18 also likely to be detrimental. It [s possible that
this population is disorganized to the extent that hunting should be
curteiled for a period of time. If surveys identify a larger portion of
the female component of the population, in comparison to the available
male segment, the recruitment rate/100 adults will be inflated (Table 1)
and , could cavse an overharvest of females {f sex ifdentification by the
hunter iz not mandatory. Similarly, late October and Hovember seasons
may increase the vulnerabilicy of early migranta to low-elevation winter
ranges (often females and subadults). Bubenik (pera. comm.) has shown

in other species that population gqualicy changes in these clrcumstances,
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Kuck (1977) has shown that less desirable habltats vemain vacant as
females are harvested and the population declines, and Hebert amd Turn-
bull (1977) have Indicated that productivity and recrultment may decline
In more heavily hunted populations although the number of kids/100 adults
may remaln unchanged,

In populations of low productivity, recrultwment is generally meas-
ured by the ratio of yearlings to adults, However, recruitment actually
consints of Females of 2,5 andfor 3.5 vears of age, Examination of
Chadwick's (1977) data suggests that there is a difference in recruit-
ment of about 20 between yearlings and two year olds, It is likely that
the difference im greater than 3% in low productive coastal populations.
Thus, in the most sensitive ecotypes, recrultment and subsequently har-
vest is overestimated, especially if mortality occurs in the 2.5 or 3.5
vear class. In higher productive populations or ecotypes, such as those
on the Olympiec Peninsula (Stevens, pera. comm,), overwinter mortality is
reduced and recruitment more closely résembles the (dentifiable segment
(yearling) of the pepulation because all 3.5 year old females and many
2,5 year old females breed,

Harvest aystema which are not dependent on inventory systems provide
an inadequace basis for temporal comparison and ofren populations are
reduced or removed prior to recognition by managers (Figure 3). In
addition, {dentification of access and access palicy muat be related to
individual populations. Lack of access control oftenm results in an over-
harvest of newly available underharvested populations every 2=5 vears.
Alr access In cthe norch provides a somewhat more even distribution of

harvest for a longer perlod of tlme, but eventually it can mlso bocome
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= some age structure information-
Road checls
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DETAILFD (helicopter) SURVFYS
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Figure 3. The relationship between harvest and survey svatems.



clumped, Similarly, populations may be underharvested due to the in-
suneitivity of the systan. Hanegement in large land units, by mumbers
alone, In the face of advancing access, has led teo the decimation of
several populations in the Province because the sysfem could pot adequate-
1y quantify population characteristics, harvest location, and magnitude
of harvest.

In previous systems, hunters, weather, season length, and bag limic
dictated the harvest. FPregsent Inventory - management systems must deter-
mine the harvest rate and be sensitive encugh to Indicate detrimental
effects to the population at the time they are cccuring. In addicion
to rotating watershed management within large land vnits, groumd or
aerial checks of represemtative study areas at two to five vear inter-
vals (depending on intensity of harvest) sust occur In order to adjust
the systém. Where possible, limited entry hunting systems and compulgory
checks should be used in relation to sociml organization, particularly
for sensitive populations. Development of a conceptual framework for
survey and harvest systems allows integration and the ability to test
one syscem against the other. This requires that population or ecotype
boundaries be consistent with management unic (MU) or subunit boundaries;
harvest amd inventory boundaries must coineide and units must be reduced
in size. One of the strongest toels available to wildlife managers is
the ability to manipulate harvests while testing the sensitiviey of in-
ventory methodology. However, this method has remained umised due to
the inadeguacy of current data sysiems In cthe B.C, Figh and Wildlife

Branch and due to inadequate and inefficlently utilized inventory funds.
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MOUNTAIN GOAT MANAGEMENT - Chadrman: K. H. Sumanik

J. N. Bone - Status of the Mountain Goat (Oreamnos americanus) of the
Similkameen River, British Columbia,

Hayne Heimer: What is a juvenile and how do you tell?

Jack Bone: GSize. Fven a small adult is much bigger than am 11 month old
Juvenile.

Joel Berger: How do you determine the difference between males and females?
Jack Bone: Mainly by the shape of the horns; female horns curve back
flatter and are usually smaller. You can also watch urination posture.

Size is not often a good criterion, Usually males are by themselves;
females will be in a group or with younger animala.

Bryan Foster: How many times & year do you conduct your counts?

Jack Bone: We do a very rapld count early In the spring; April - May,

Rolf Johmson: With the use of a helicopter did you experience much harass-
ment?

Jack Bone: When they are on the precipitous arcas they don't seem to
react too badly. But io the spring, vhen they are on the lower slopes on
the green-up ranges, they can move pretty fast to get back to the bluffs.

Anonymoug: Do you have any Idea of the per cent of goats that you sce
with your helicopter surveys in April and May?

Jack Bone: T think on the north side of the river, we are probably scelng
about 80X, and on the south side we are seclng mavybe 30X,

Bill Hall: What was the sex breakdown on vour kill?

Jack Bome: It was quite high to females, about 635X to 7OX.

Bill Hall: I see in your gurvey that vou are classifiving adults and juven-
1les and you are oot dolng thes during the kiddipg time, Is this in-

formation adequate for managesent purposes?

Jack Bope: WNo, we need more populatiom parameters: age class, sex class,
better recrultment, productivity and natural mortallty data.

Jim Bailey: When you had more restricted seasons and perhaps more local
hunters, did you tend to pet a higher ratioco of males in the kill?

Jack Bone:; Yes, we did,

E. Jamieson = Goat managesent in the Kootepavs,

Jim Balley: HRegarding the delayed response of four to five years that the

goat populations showed to lower density and closing of the season, do vou
think the delay is real, or an artifact of where you were looking for poats?

- PRA



Bob Jamieson: 1 think we had some impact on goats in addition to Che
harvest. Harassment had some Impact as well,, There are anmual fluctua-
tions in the population; there is a long term (50 vear) forest-cycle
fluctuation and there is a fluctuation in the five to twelve year period.
I don"t understand what 1t 1s, but I don"t think it is an artifact of our

technlque.

Jim Bailey: You don't think it was poor weather~that the response could
net cccur until you had some betbter years?

Bob Jamiepon: ome winter, 1968-196%, was tough on all the game, but thera
is no Indication that there was o series of hard winters.

Joel Berger: Have you tried to compare body size data, of hunter kills
from your population to those which have bean hunted elsevhere?

Bob Jamieson: I have some information from a pretiy reliable fellow in
the Elk Valley. He suggests that in two valleys separated by two rvidges
the average weight of goats in one valley is one hundred pounds more than
in the other valley.

Joel Berger: 1If the carrying capacity of one population is increasing
and the other ome is decreasing, there could be a lot of competition,
Do you think that might be one of the reagons?

Bob Jamieson: I have no idea with those particular herds.

W.E. Hall and J.A. Bibaud - Coats and thelr management in Alberta.

Tim Baumanni On your spring counts, do you fly prescribed routbeés; or
do you just fly the area till you think you have seen all the goacs?

Bill Hall: We fly each drainage, sach alpine valley. We do cover more
intensively aréas where we know there sghould be goats,

Tim Baumann: You made a comment about 37 given mortalicty. TWas that
due to winter kill? What's causing your kid morcalicy?

Bill Hall: Tt's mainly due to wincer severity. There are both wolves and
cougars in the area, and in the sumsmer we have prizely bears but I don't
know what their effect is. Theére was virrually no difference in figures
between surveys flown In June and Julwy.

Anonymous: You had two winters followed by low production and involving
high mortality. Were those winters severel

Bill Hall: Mo, the anovw cover and the type of winter have not been that
bad the last three years.

Daryll Hebert: Have you been successful with your ground and asrial sur-
veys since 1973 in estimating more accurate or more definicive sex ration?

i1l Hall: No, we have not, We classify adult males wvhen possible.
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Daryll Hebert: 1 was asking because recrultment ratlos generally uvse kidas
and vearlings rar 100 adults, but the fluctuvation of the pumber of maleg/
100 adults 1 afywhere from 0 to B0 or 90X.

Rav Demarchi: Do you feel that kids orphaned by hunters killing the
manny are destined to die?

Bill Hall: T think the kid and the vearling depend on the nanny a lot more
than sheep do. I would sav the chances of an orphaned kid surviving are
probably less than 1f they were with a female.

Ray Demarchi: 1T think 1f you isolate your nursery groups and have another
look at your data there is ample kid production, Natural mortality may
tun between 7 and 12% and average around 9%, but you do not need to produce
a lot of kids and wearlings to maintain a population.

Victoria Stephens and C. Driver = Tnitial observations on a tagged mountain
poat population in the Olvmpic Mountains,

Daryll Hebert: What per cent of the whole area are you coveripng in that
count?

Tory Stephens: I'm not really sure how much of the area we are covering.
We have meen 94% of the tagged adult females (gince September) and so
that 'is a pretty good indication that we are seelng quite a bit of the
purgery group range it lesst, We are probably missing a lot of the males
that are atill fn the area.

Rapdy Bennett: You said you had some problems with females with poor skin
condition, in late winter, and you trapped the goats in summer., Did you
ohserve any ectoparasites on the goats at this time?

Tory Stephens: No, I have not. Howsver, I have never trapped one of the
goats that looked 1ike this so I have not been able to pet a sample of it.

Jim Bailey: Did you feel that social groups, the animale tagped together,
stayed together throughout the year?

Tory Stephens: They stayed in the same peographical area, but every time
I went wup I saw different combinations of the tappsd animesls,

Jim Bajley: How big a place areée wé talking about?

Tory Stephensa: The distance batween these two Areas on the top of the
ridge is about a mile,; Ewo miles.

D.M. Hatler - The Coats of Coat Mountain: Evaluation of a proposal.

Johs Ellist: Do you have any Infermatisn which would give us further in-
aight into how goats are able to move Inte & hew range, and whebher
there are managment implicacions in thac?

Dave Hatler: 1 do not know how well goats can éolonize. The experience
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paeme to be that we have a lot of areas thar do nor now have mouncain
goats but prohably did have.

Rick Ellis: Given that there are a lot of isolated populations and a lot
of phenotypie, If not genotyple, differences, do you think there really
are guth things as géenéraliriss about goata?

Dave Hatler: 1 think you have Eo be management specifie, particularly for
these ipolaced populacinns.

H.R. Foster - Horn growth and qualicy management for mountain poats

Joel Berger: How do high and low quality populations differ in their para-
mecers from populations that are increasing or decreasing?

Bryan Foster: The analyses with sheep are that high qualicy popularions,
mentioning the characterisrics that I did, would represent increasing
populations.

Jeel Berger: 1s there something specific about ungulates then, which
makes you use the terms hiph and low qualicy? Or could you use these
terms for any populacion?

Eryan Foster: You could use them for any populatcion at any level, It is
enly a convenient eriterion for indexing populations that one cannot get
gut te leok at in the field.

D.M. Hebart - A systems approach to mountain goat mapagement

Dave Hatler: The difference between high and low quality papularions may
be how they respond to different kinda of weather yearsa. Ferhaps in some
years there may be no difference?

Daryll Hebert: After looking at goat populations in Alberta, B.C.,
Montana, and Washington, the animals T appreciate most are the goats that
inhabit the coastnl mainland in B.C. where the climate is extremely harsh.
We have seen, over a three year survey period (1974-1976), both our kid
ratio and our yearling ratio vary very licttle. 1In 1977 our kid production
doubled, stricely, as far as I'm concerned, due to the increasing mild
climate.

I'm fully convinced that behaviour and use of the habitat by the
family group are really dictated by the winter climate. Where it is
nilder, there is less influence, but where it 1is harsh there is almost
total control by climata.

Bob Jamieson: You talked about kid/fadult ratios, femala/kid racios and
€0 on, and the effect of not baing able to coont males., We also need
Lo count the two year alda, saince they are messing up that ratio too.

Daryll Hebert: The two year old component can disturh recruitment as much
as not being able to survey for males., If you are surveying a low product-
ivicty ecotype, true recruitment may not really be till 3.5 vears, but

vou are still calling recruitmant  yearlinga/100 adults.

- 247 -



