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ABSTRACT: 

LAMBING AREA AND SUMMER RANGE USE, 
AND SPRING MIGRATION PATTERNS OF 

ROCKY MOUNTAIN BIGHORN SHEEP ON BIG CREEK 
IN CENTRAL IDAHO 

Lambing areas and summer ranges are unknown for the 
native population of bighorn sheep on the Big Creek drainage 
in Central Idaho. Since winter 1986-1987 lamb to ewe ratios 
have been very low and sick lambs have been observed on the 
winter range. These symptoms are probably indicative of a 
problem occurring on one or several summer ranges. In order 
to assess the causes of these problems lambing and summer 
ranges must be located and potential mortality factors must 
be evaluated. Ten bighorn ewes will be radio instrumented 
to locate lambing areas and summer ranges and spring 
migration routes used by the Big Creek population. Herd 
productivity (lamb:ewe), causes of mortality, and lungworm 
parasite loads will be monitored through daily observations, 
necropsies, and analysis of fecal samples. Habitat 
characteristics will be measured in each lambing area and in 
their summer range to acquire a composite description of 
both types of seasonal ranges. 

INTRODUCTION: 

The purpose of this study is to locate bighorn sheep 

lambing areas and summer ranges, to evaluate herd 

productivity, to determine lamb mortality causes and assess 

lungworm parasite loads in each seasonal range, and to 

measure vegetation and abiotic habitat characteristics. 

Idaho Department of Fish and Game aerial surveys and 

personal observations on the ground documented a very low 

winter lamb:ewe ratio in 1986-1987. In 1985 there were 45 

lambs per 100 ewes counted, then in 1986 the number was just 

11 lambs per 100 ewes. If management action is to be taken 

in this, or similar situations there first needs to be a 

source of baseline information for this native sheep 
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population. The first priority of this study is to document 

where the lambing occurs and what the initial lamb 

production (lamb:ewe) is, and then assess habitat use during 

the lambing season. Secondary priorities are to determine 

the seasonal migration routes and quantify the lambing and 

summer ranges. By knowing this information it is then 

possible to evaluate the factors causing mortality at the 

lambing areas and along the migration routes. Such data are 

necessary in order to assure a healthy and huntable bighorn 

sheep population. 

JUSTIFICATION: 

In the rugged and remote River of No Return Wilderness 

Rocky Mountain bighorn sheep have passed on traditional 

seasonal ranges and migration routes to their offspring for 

thousands of years. Migratory habits of different bighorn 

sheep populations vary from minor seasonal drifts to long 

distance movements between multiple seasonal ranges (Blood 

1963). Festa-Bianchet (1986) found that a particular range 

may be used by several different herds of sheep at diffent 

times or the same time. The complexity of range use and 

migration patterns is probably greater in native populations 

such as the one described in this proposal. Preliminary 

data (Bennett 1977, pers. obs.) indicates that ewes from the 

Big Creek population move to at least two and possibly five 

different lambing areas, one greater than 25 miles away. 

Only one lambing area, and no summer ranges nor migration 
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routes to these areas have been documented, while all of 

these factors are key components in understanding the 

ecology of this sheep population. 

With information provided through this study more 

refined management of this population of bighorn sheep is 

possible, including prediction and control of disease 

spread, identification and rapid treatment of localized 

problems on a specific summer range, and an understanding of 

the spatial relationship between seasonal ranges and hunting 

units. 

In the winter of 1986-1987 the lamb to ewe ratio was an 

extremely low 11:100 (pers. obs.) compared with 46:100 the 

previous winter; similar trends were observed in Idaho 

Department of Fish and Game helicopter counts. The cause of 

this low recruitment of lambs into the population is 

unknown. Sick lambs have been observed on the winter range 

for several years. A noticeable difference in sizes of lambs 

in winter and the wide variation in lamb:ewe ratios among 

different herds within the population suggest that problems 

may be occurring on some lambing and summer ranges, but not 

on others. 

The Idaho Department of Fish and Game is trying to 

increase hunter opportunity on "trophy species". According 

to the IDF&G Trophy Species Management Plan 1981-1985 

(1983), a primary goal is to increase Idaho's bighorn sheep 

population and increase the number of permits authorized. 

The allocation of permits is in direct proportion to the 
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available resource. Information on seasonal range use and 

migration patterns of a native population of bighorn sheep 

can be applied to reintroductions of bighorns into new areas 

and can improve the success of reintroductions. The end 

result is more sheep to enjoy through observation and 

hunting. 

OBJECTIVES: 

1. To document spring migration routes and movement 
patterns of ewes moving to lambing areas. 

2. To locate lambing areas and describe these sites. 

3. To determine summer distribution of ewes and describe 
these ranges. 

4. To evaluate herd productivity (lamb:ewe) in summer. 

5. To determine lamb mortality factors on the lambing 
and summer ranges. 

6. To assess lungworm larvae parasite loads in ewes and 
lambs during summer. 

STUDY SITE: 

The indigenous population of bighorn sheep to be 

studied resides along lower Big Creek, in the heart of the 

Salmon River Mountains, home to the largest population of 

bighorn sheep in Idaho. This two year study will be based 

at the University of Idaho's Taylor Ranch Field Station, 

located in the midst of this sheep population's winter range 

and in the center of over 2.3 million acres of wilderness. 

Ten ewes will be radio collared during winter. The Idaho 

Department of Fish and Game has agreed to provide support 
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personnel and some equipment for instrumenting sheep with 

radio transmitters. 

The Taylor Ranch Field Station is optimally located for 

conducting this project. The facility has a backcountry 

airstrip with weekly supply flights. Aerial tracking will 

be done in conjunction with these flights, eliminating one 

hour of charter flight time for each aerial tracking 

session. Since the entire study area is in wilderness, all 

ground travel is by foot or horseback, on trails and 

crosscountry. Horsepacking services can be provided by the 

Taylor Ranch. The principal investigators live at Taylor 

Ranch and have studied and photographed these sheep for 5 

years. They are the resident managers of the Wilderness 

Research Center's Taylor Ranch Field Station and participate 

in research projects through the Center. Holly Akenson is 

completing a master's thesis conducted from Taylor Ranch on 

the behavioral interactions of bighorn sheep with deer and 

elk in winter. Jim Akenson is a research associate in the 

College of Forestry, Wildlife, and Range Sciences. 

METHODS: 

This bighorn sheep project contains three phases of 

study. The first phase involves determining spring 

migration routes and movement patterns of ewes wintering 

along Big Creek. In the second phase, lambing areas will be 

located and described. If these groups of sheep utilize a 

summer range seperate from the lambing areas, these summer 

ranges will be located and described in the third phase of 
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• 
the study. Ten ewes will be captured and radio telemetry 

instrumented during January to March 1989. Radioed animals 

will be located daily from April 15 until migration occurs. 

SPRING MIGRATION. April 15 to May 30. Herds of sheep 

which include a radio instrumented animal will be tracked on 

the ground and followed as they move from the winter range. 

Travel routes will be mapped daily on aerial photos and USGS 

quadrangle maps. Locations as well as habitat descriptions 

including slope, distance to escape terrain, elevation, 

aspect, percent and depth of snow, vegetation type, and 

canopy cover will be recorded every 2 hours during daylight. 

All radio instrumented sheep will be located once via aerial 

tracking during migration. 

LAMBING AREAS. May 15 to June 30. Sheep will be 

located on lambing areas through aerial radio tracking and 

from ground tracking of migrating sheep during May 15 to May 

31. Spike camps will be established near two of the lambing 

areas where intensive data collection will be done. All 

ewes in the herd will be located daily· through ground 

tracking and spotting. Habitat use patterrns will be 

determined from relocations of radio collared ewes located 

daily at random times; location will be mapped, activity 

(feeding, bedded, travelling, standing, other) recorded, and 

habitat described at that site (slope, distance to escape 

terrain, elevation, aspect, topography, vegetation type). 

Radio locations will be used to determine home range using 
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the minimum area polygon method {Mohr 1947). Lamb:ewe 

ratios will be determined daily, and will be plotted with 

respect to time since lambing to determine critical periods 

when mortality occurs. 

In the second year of study sheep observations will be 

intensified during this period in order to locate dead lambs 

and sources of mortality. When dead lambs are found a 

preliminary cause of death will be determined; a detailed 

search of the area will be conducted to identify the 

predator if predation is suspected, carcasses will be 

necropsied in the field or sent to Washington State 

University Veterinary School Laboratory for examination, 

tissue samples from field necropsies will be preserved and 

sent to the WSU Lab for diagnostic tests. Fecal samples 

will be collected daily and combined as a weekly sample to 

be tested for concentrations of lungworm larvae using a 

Baermann apparatus (Knapp 1968). The vegetation of each 

lambing area will be measured using 40 randomly located 20 x 

50 cm Daubenmire plots (Daubenmire 1959). This vegetation 

evaluation will be combined with the habitat information 

collected during observations of radio instrumented ewes to 

form a composite description of lambing area 

characteristics. 

SUMMER RANGE. July 1 to August 15. Radio instrumented ewes 

will be aerial tracked in mid-summer to determine if the 

herds they are associated with move to a summer range 

separate from the lambing area. Summer ranges will then be 
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located on the ground. Radioed sheep will be located twice 

weekly and habitat data will be collected as described in 

the lambing area section. Lamb:ewe ratios and fecal samples 

from both ewes and lambs for lungworm analysis will be 

collected weekly. Vegetation plots will be measured as in 

the lambing area phase. 

LITURATURE REVIEW: 

The liturature has been reviewed and incorporated into 

the justification and methods sections in order to eliminate 

repetition. The following is the liturature cited for the 

entire proposal. 

Bennett, J. 1977. Field notes from a bighorn sheep study, 
University of Idaho. Unpublished. 

Blood, D. A. 1963. Some aspects · of behavior of a bighorn 
herd. Can. Field Nat. 77:77-94. 

Festa-Bianchet, M. 1986. Seasonal dispersion of overlapping 
mountain sheep groups. J. Wildl. Manage. 50:325-330. 

Daubenmire, R. 1959. A canopy-coverage method of 
vegetational analysis. Northwest Sci. 33:43-61. 

Idaho Department of Fish and Game. 1983. Species 
management plan 1981-1985: Trophy species -- moose, 
bighorn sheep, mountain goat, pronghorn antelope. 
Boise, Idaho. 113pp. 

Knapp, s. E. 1968. A laboratory guide to parasitic diseases 
of domestic and game animals. Department of Veterinary 
Medicine, Oregon State University, Corvallis, Oregon. 
97pp. 

Mohr, c. o. 1947. Table of equivalent populations of North 
American small mammals. Am. Midl. Nat. 37:223-249. 
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PROPOSED PUBLICATION OUTLETS: 

Journal of Wildlife Management {The Wildlife Society) 
Idaho Wildlife Magazine (Idaho Department of Fish and Game) 
Wild Sheep Magazine (Foundation for North American Wild 

Sheep) 
Forest, Wildlife and Range Experiment Station Bulletin 

{College of Forestry, Wildlife, and Range Sciences, 
University of Idaho) 
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BIGHORN SHEEP POPULATION ECOLOGY 
AND MIGRATION PATTERNS 

IN CENTRAL IDAHO 

by Holly and Jim Akenson 

We were deliqhted to hear the news last May of beinq .selected as a 
FNAWS Grant-in-Aid project. Our qoal is to locate biqhorn lambinq areas, 
determine seasonal distribution patterns of ewes, and evaluate herd 
productivity. We are also concerned with the recent low lamb counts in the 
fall. This summer was devoted to visual locations of sheep,· since the ewes 
had already miqrated to lambinq.areas before they could be fitted with 
radio collars. 

With a crew of wi 11 inq .. volunteers we went in search of new lambinq,., 
areas, ·mostly followinq• leads qiven to us by Idaho Department of Fish and 
Game personnel. local outfitters, and our own hunches of what would be 
suitable lambino habitat. These searches were not fruitful, except for 
maybe dis~llinq_ myths on where ewes were thouqht to lamb! Since ewes from 
this population have been known to travel over 25 roadless miles from their 
winter ranqe tolambinq areas, . we knew that findinq the ewes without the 
help of radio signals would be very. difficult. Not all our efforts were in 
vain. In the one known lambinq area hicth initial lamb production was 
observed. As fall progresses and ewes migrate to the rutting and winter 
ranqe,. we will continue documentinq lamb numbers and lamb/ewe ratic:>s. 

During late summer we found a sick ewe with a healthy lamb. We 
observed the ewe reqularly until her death. Fecal samples from the ewe 
indicated the presence of the Eimeria parasite. A necropsy was to be 
performed upon her death,. but had to be cancelled .. due to a black bear 
consuming most of the carcass and walking away with the necropsy 
information in its stomach! 

The newest development related to this pro.iect is the dramatic change 
of habitat due to a 40,000 acre wildfire. Virtually all of the forested 
land on half of the study area has been scorched. This includes both 
summer and winter ranges. Long-term effects of this fire will be of 
benefit to this bighorn sheep population due to better forage .. but short
term effects are still unknown. As a side-line to the study of migration 
patterns of these sheep, it will be interesting to document the seasonal 
use of burned areas by ewes and lambs. 

Ewes will be radio instrumented dt.tring December and January when they 
are approachable on the winter range and not overstressed. Idaho 
Department of Fish and Game may conduct bighorn sheep blood and fluid 
sampling for diseases during these radio collaring activities. If the 
disease study materializes, it will greatly enhance the population ecology 
findings of this project. 

Next spring radio collared bighorn ewes will be located by airplane 
and on the ground using a radio receiver to find lambing areas, summer 
ranges and migration routes. Through summer observations, we hope to 
uncover the cause of low lamb numbers durinQ fall. 





~ , ~eJ~tJ- BIGHORN SHEEP POPULATION ECOLOGY AND MIGRATION PATTERNS 

The purpose of this study is to locate and document 
bighorn sheep lambing areas and evaluate productivity, and 
to determine ewe movement and seasonal distribution 
patterns. The second objective of this project is to 
determine ram movements and seasonal distribution and to 
compare ram locations relative to hunting units. Lamb 
mortality factors will also be determined. Information 
obtained from this project will build a foundation for 
continuous research on a native sheep population accessible 
from the Taylor Ranch Field Station. Data gathered by this 
project will have immediate management implications 
regarding sheep hunting permit allocations in units 26 and 
27. 

The indigenous population of bighorn sheep to be 
studied resides along lower Big Creek, in the heart of the 
Salmon River Mountains, home to the largest population of 
~ighorn sheep in Idaho. This two year study will be based 
at the Taylor Ranch Field Station, located in the midst of / 
this sheep population's range on lower Bjg ~~reek. ~ ewes 

-and six--ra-ms-will be radio instrumented ~ winter, then 
located weekly by airplane. The Idaho Department of Fish 
and Game has agreed to provide support personnel and some 
equipment for instrumenting sheep with radio transmitters. 

The principal investigators live at Taylor Ranch and 
have studied and photographed these sheep for 5 years. 
Holly is completing a master's thesis on the behavioral 

--interactions ot bighorn sheep with dear and elk in winter. 
As resident managers of the facility, the applicants are 
provided with half-time salaries by the University of Idaho. 
The managers are responsible for generating the remainder of 
their income from research projects and special courses and 
programs. Past activities have included assisting with 
predator ecology and archaeolgy studies. 

The Taylor Ranch Field Station is optimally located for 
conducting this project. The facility has a backcountry 
airstrip with regular mail flights. Aerial tracking will be 
done in conjunction with mail delivery, eliminating one hour 
of charter flight time for each trip, -f-OE-a- ~a.v-ings- e-f-

-- $4-500 • 00 r 

The Salmon River sheep population has provided hunting 
opportunities from the days of the Sheepeater Indians to the 
present. Permit numbers are based on Idaho Department of 
Fish and Game aerial surveys. By determining herd vigor and 
migration patterns, game managers can more effectively 
monitor the overall herd health and analyze the causes of 
problems, such as a recent decline in fall lamb:ewe ratios·. 
The application of this knowledge can result in better 
hunter opportunities through a more refined management of 
bighorn sheep and ram harvest per unit. 





FOUNDATION FOR 
NORTH AMERICAN 

WILD SHEEP 
720 Allen Avenue - Cody, Wyoming 82414 - (307) 527-6441 

GRANT-IN-AID APPLICATION FORM 
INTRODUCTION 

The Foundation for North American Wild Sheep is composed 
of more than 5.500 hunter-conservationists dedicated to the con• 
servation, propagation, and intensive management of the remain• 
ing wild sheep populations and their habitats In North America. 
Founded in 1978. FNAWS operates as a 501(c)(3) non-profit cor
poration and since the grant program began has funded nearly 
two million dollars to a wide spectrum of research, translocation, 
education. habitat improvement and acQuisition projects deemed 
of highest priority to the conservation of wild sheep bV the Board 
of Directors and Advisory Committees. · 

Grants typically range from S2000 to S20,000, occasionally 
higher, and are made once a year at the spring meeting of the Ad· · 
visory Committee in April or May. Application forms are accepted 
at any time but must reach Foundation Headquarters by 
December 31st, to be eligible tor consideration during the next 
year's funding period. Completed applications and supporting · 
material should be sent to: 

FNAWS Grant-in-aid Program 
720 Allen Avenue 

Cody, Wyoming 82414 
Applicants will be notified of the acceptance or rejection of 

their proposals within three weeks of final Board approval at 
which time grantees will be sent a disbursement voucher to be 
completed and returned to schedule payments as needed. 

GRANT REQUIREMENTS 
All FNAWS grants-tn-aJd require the fottowtng items to be 

submtttec:t: 
1) This completed grant-in-aid appllcatton and t..- cop,-. 
2) Thirteen complete copies of au supportlno documentL 
3) Alt papers must be 81/1 x 11 Inc~ 

-· ~ 4- or.e-page cov• lett• •~ Ute proteet., 11a 
relevance, uniqueness, and expectations for aucc- muat ac
company the grant-in-aid form. Twetve copies of this letter must 
be included. 

5) Alt papers must have standard 3-hote punch along the left 
side. Do not cover papers in any kind of folder or sptraJ binding. 
All papers are numbered and placed In a 3-rtng bin• for NCh ad· 
visory committee member 90 any covering 11 a wut• of time and 
expenH. S.S,erate each of the thirtNn groupa with cllpa, bands 
or cotor9d paper. 

8) Please follow atl requirements. Failure to do 90 will r•utt 
in the proposal being returned to you. 

FUNDING STIPULATIONS 
Anyone receiving funds from the Foundation must comply 

with the following stipulations. Failure to do so will result in 
revocation of any funds not expended nor will they be considered 
eligible for any future projects. 
1. -

s. 
2. The following will be submitted to the Foundation head

quarters each year by February 1, following a grant 
award. 

a. An itemized list of actual. and. if applicable. esti· 
mated expenses which will account tor the total cur
rent year's funds. 

b. Three copies of a progress report or completion re
port for the project. 

c. A series of six or more 35mm slides which depict 
highlights of the project. A brief narrative discus
sing each slide will be submitted. 

3. Five or more copies of any reprints or published ar
ticles on the subject will be sent to Foundation head
quarters. 

4. All publications will cite the Foundation in some man
ner for support for the project. 

5. · Applicants must be members of the Foundation for 
North American WIid Sheep before funding can be made. 

ITEMS FNAWS DOES NOT FUND 
1. FNAWS does not, as a rule, fund capital equipment acQuisi

tion. All equipment purchased with FNAWS grant-in-aid money 
reverts to FNAWS or its designee at the completion of the funded 
project. 

2. FNAWS does not. as a rule, fund salaries for government 
employees engaged in projects to benefit wild sheep as a conse
Quence of their regular work. If a government project is funded 
that appears to require funds for regular salaries, FNAWS will re
quest an itemized breakdown to include documentation of 
salaries and from what sources they are paid. 

3. FNAWS does not fund projects that replicate past studies 
that have been demonstrably effective: i.e., FNAWS does not want 
to reinvent the wheel. Researchers, in particular, should review 
the literature to make certain their grant-in-aid request ,s relevant 
to uncovering new knowledge of wild sheep. 

GRANT REVIEW PROCEDURE 
FNAWS relies on an advisory committee comprised of select 

members of the board of directors and acknowledged experts in 
the field of wild sheep topics to make recommendations on each 
grant-in-aid application. FNAWS rarely acts as the sole funding 
source and prefers to review projects that have a list of 
cooperators that may include national government agencies. 
state game and fish departments, private industry sources. or 
other conservation organizations. Projects that have ·sources ot 
matching funds are of particular interest to FNAWS. 

Recommendations made by the grant-in-aid funding commit• 
tee are presented to the full board of directors. Successful ap• 
plicants are asked to structure their disbursements over the 
longest period of time possible. to maximize return on interest• 
bearing accounts established by FNAWS. 

Un1ucce11ful 1ppUc1nt1 may rHubmit their project for con• 
sideration for the next tundlno 1e11ion but muat till out a new 1p
pllc1tlon form and provide updated 1upportln9 documents it 
neceaaary. 



PROJECT NUMBER 
Office Use Only 

Project Title: Bighorn Sheep Population Ecology, and Migration Patterns 

Date Submitted: December 1, 1987 

Location: ___ ...1Vu;aL,jJ1o..1Jo.lie~yL..-_______ r-.1d ..... a..,hli.A,lo ____________ ..,.B~i•i--lolc:ar.lie.ae~k..__ _____ _ 
County State or Territory Location 

Description of Project : Project objectives are to Jccate Jambing areas, evaluate productiyit , 

deterrnine rarn and ewe rnovernent aod d1stribut1on patteros and carnpare fa]) and winter 

rarn Jocatioos relative to b11ot1ng 1m1ts, and evaluate Jarnb mortal 1ty £actors 

roblem to be Solved: Idaho Department of Fish and Game aerial surveys bave documented a 
decline in winter lamb:ewe ratios of 45 lambs per 100 ewes in 1985 to 11 lambs per 100 
ewes in 1986 in the Bia Creek draioaae, Concurrently sbeep permit numbers in Ga.me 
Management Unit 27 were increased from 18 to 36 in 1987. The migration patterns of 
these biahorn sheep are not well documented, particularly tbe iotercbaoae of rams betwe n 
Units 26 and 27 during hunting season and winter. Such data are needed to evaluate the 
increased hunting effort in Unit 27, 

Describe How You Propose Solving Problem: S1x rarns and six ewes w1 J J be captured and radio 
telemetry instrumented during winter 1988. Data regarding seasonal movements and 

_ciiatr.ihu.tioo w1 J J be generated £ram week] y rnonitor1ng ir1 a aerial and ground tracking 
over a two-year period. Lambing areas will be identified from ewe locations in June. 
Iarnbiog areas wiJJ be visited to docurnent Jamb productinity at eacb &ita Ram 
locations will be mapped to evaluate their interchange between hunting units 26 and 27 
during bunting season, the rut, and winter F1sb and Game surney&, 

CJ Check if additional supporting documents are attached 



COST ESTIMATE First Year (1988) 

Estimated Cost of Proposed Study $ 24 z 469 Amount Requested from FNAWS $_18 ____ , 5_7_0 ___ _ 

Cost to be funded 
by FNAWS grant 

200 Subsistence .... . . . . . ...... .. ... ....... .. . . .... .. . ... . . $. ___ ....;_ __ _ 

5 round-trip air, Cascade/Taylor Ranch 
Travel Expenses . $300·, · -plus . ear • m-i-1-eage . ... . .... . . . • • . $. _ __.~.-..:.:.---1,650 

Equipment .7. .new . r~~.i.o.s.; . . 5 . :r~t>µj..1.t . . r:~cltQ$ . ... . . .. .. . . $. _ __.~~---3,450 

250 Supplies ... .. . .. ... . . ... .. ... .. .. .. .... . . . . . .. . ... . ... . $. ______ _ 

200 Services (secretarial, clerical, statistical, etc.) . .. .......... . . . $. _______ _ 

Publishing ... . . . .. . . . . .. . .. . . ....... .. .. . .... . . .. .. . . . . $. ______ _ 

Other (specify) .wages . . & . .benefits .. . . . . . . . .. . ... . . . ... . . . $. _ ___........,."""'"'_ 6 6QQ ; 

.. ... ... .... .. ~~~~?.l . . r.~4~<?. q:~~J<.i.~g . PQ. p:Jp_s). .. .... $. __ .;...i..;;...;;..;;.._ 4,500 

1,000 . . .... .. . . . . . . ~?!~~_p_a_c_~~~~ .. ....... . .... . . . ....... . .. . $. _______ _ 
(5% of 

720 14,400) 

18,570 TOTALS $. _____ _ 

$ 

Cost to be funded 
by other cooperators 

280 

$ 700 

$ 

$ 

s 
$ 

$ 

$ 

$ 

$ 

$ 

1 J 650 

(22.7% of 
3,269 14,400) 

5,899 

Cost must be itemized for each additional year on a separate sheet if project will extend for more than one year. 

Other organizations providing financial aid or support for the project: Amount 
Applied for 

Date 
Approved 

1) Idaho Department of fish and Game $ Equipment sha=r:..::i:.:.:n.c::a.g ___ _ 

Supplying sheep traps, 5 radios, personnel for capture No money transfer 

2) ________________________ $ _____ _ 

3) _________________________ $, _____ _ 

Other pertinent information including any special arrangements desired for administration of grant (i.e., make 
payable to: Name, Address, Institution, etc.) 



COST ESTIMATE Second Year (1989) 

Estimated Cost of Proposed Study $ 22,907 Amount Requested from FNAWS $_1_6 ,.._6_9_0 __ _ 

Cost to be funded 
by FNAWS grant 

SubsiS!ence ... 4 -~~~~d~~~i~· ·;i~ · tii~h~~- ·c~~~~d~i ..... $ ~ &1t1 •L 
Travel Expenses .1'.8:Y.+<rL ~~~.c.~ .......................... S 1,250 0f 012P ) 

Equipment ............................................. $. ______ 10 __ 0 ______ _ 

Supplies . .. .. .......................................... s. __ 2_5_o_~;.:..::i5~0i:;.___ 

S I $ 200 ~ ervices (secretarial, clerica , statistical, etc.) ... . ............ •----~.:aa~--

Publishing .... . ........................................ $. __ 15_0_---'Jf,.__O __ 

Other(specify). ~a:g~~ . ~- ?~.~~~~~~ ...................... lz- 8,25]) 8ti5'0 

.............. A~t:=!-~-!-. ~~d.i_o .. ~".li!<;~:!-\18. /v ... ~'.1~
1
.Q. Y ..... S 4,500 'f<:200 

~ Y\00 S p 
....• .•...•.. :=- J~~ i;q '?I? 1:1~¥-~~1.s: ........... ... . ............ $ . ....;~;.;:;..., ..;;,.e o,;;,.;e=--=----___ ....;. 

(5% of 
.............. -~ -~~. ~- <?Y~F.h.~8:~. (~? ~ ?~. ?.f . .l.~,.~Q9) .... . S 790 r- 15,800) 

!3S~t> 
TOTALS s 16 , 690 /'g~ 

Cost to be funded 
by other cooperators 

$ 280 

$ ~ 1, 1, 5"0 
i 

$ 

$ 

$ 

$ 

$ 1,ese a, 2-r:o 

$ 

$ 
(22.7% of 

$ 3,587 15,800) 

$ 6,217 

Cost must be itemized for each additional year on a separate sheet if project will extend for more than one year. 

Other organizations providing financial aid or support for the project: Amount 
Applied for 

1) _________________________ $ _____ _ 

2) _________________________ $, ___ _,;._ __ 

3) _________________________ $ _____ _ 

Date 
Approved 

Other pertinent information including any special arrangements desired for administration of grant (i.e., mak1 
payable to: Name, Address, Institution, etc.) 



• 

BIOGRAPHY OF APPLICANT 

Social Security N umber:_2_2_0 __ -...;;5~8---..;;.6=2..;..7..;..0 __________ _ 

Name Akenson Holly A. 
i...is t F,rs! 

Home Address Taylor Ranch Research Station Cascade 

Idaho · 
5tate 

Office Address Same as above 
11,jy!'r'OI' 

State 

Age 30 Sex Female 

Street 

83611 
z,0 Coa, 

St r111 

z,0 Coo• 

Citizenship USA 

via radi 
(208)382-4336 phone 

Institution (If applicable) _U_n_i_v_e_r_s_i_ty_o_f_I_d_a_h_o ______________________ _ 

EDUCATION OF APPLICANT 

University/College University of Idaho 

Dates Attended: August, 1984, to present 

Major Wildlife Minor ___________ Degree _M_._s_. _______ _ 

University/College Eastern Oregon State College 

Dates Attended: January, 1981, to May, 1983 

Major Secondary Education Minor ---------- Degree B.S. 1983 

University/College Eastern Oregon State College 

Dates Attended: Sept., 1975, to June, 1979 

Major 
Biology 

Minor ___________ Degree _!!S_. _19_7_9 _____ _ 

At what institution will you be studying during the coming academic year? ___________ ____ 

Your major area of graduate study---------------------------

Has your project been approved as your thesis topic by your graduate committee? ________ _ 

EMPLOYMENT HISTORY 
Name and Address of Employer 

University of Idaho 
Moscow, ID 83843 
USFS Rane & Habitat Lab 

£itia;2~:aaae a,~i5ict 

USFS Globe District 

Your Position Dates of Employment 

Co Manager, Taylor Ranch Field Station Sept,, 2982 t 0 preset 
Great Gray Jan.-June, 1982 

Wildlife Field Researcher Owls F 
orestry & wildlifeMar.-Aug., 79; June No 

Biological Technician data collection 81; July-Sept., 82 

~ildlife Observer - Bald Eagles Mar. -May, 1980 



ENDORSEMENT 
I hereby certify that the applicant is prepared to conduct the study as outlined and I consider this estimate 

to be adequate to cover the cost of the project. 

Supervisor's Name ____ D.;;...r;;_•;.......;;;E;...;;;d_w_in_K_r_u_rn..._p_e_/_D_r_._Er_n_e_s_t_A_b_le_s ___________ _ 

Title Direc tcr, Wilderness Research Center / Department Head, Fish & Wildlife Resources 

Department & University/CollegeCollege of Forestry, Wildlife & Range Resources Univ. of Idah 

Government 

Signature 

Garald R. Reynolds, e President for Finance :- • I ' /'°' '•. • 

I hereby agrH to abide by the stated requirements of a FNAWS grant. I also understand all FNAWS fun
ding stipulations and will provide all necessary reports if I receive a FNAWS grant. 

Applicant's Name _H_o_l_l_y_A_._A_k_e_n_so_n ________________________ _ 

Department & University/College Ca-Manager, Tay] or Bancb Field Station, College of FWR, Univ. f I da t-: 

Government Branc~ .· , 

Signature ti;t" c,.,- 0. (i' E_;d; .~.s;r:::. Date /;2. / /5 }B1: 

MEDIA CONTACTS 

Please list one or more media sources in your area that we may contact with details of your project. 

Name 

Address 

Contact Person _____________ ...,.;(2-~o_'o~>'--) ...;;...3_1 .... 'l.....;..._-_;;;;~;.....~.;....~...;;;;5~--

Name 

Address 

Name 

Address 

Contact Person -------------......1~~:;...;~=,.) ..... l...1.-4-3 ____ - ---i9 ..... 4'""""'l -+-\ __ _ 



BIOGRAPHY OF APPLICANT 

Social Security Number: 543-82-5042 -----------------
Name Akenson James J. 

Last F,rst 

Home Address 1aylor Ranch Field Station Cascade 
Num oer Street C,ty 

Idaho 83611 
State Zic Cooe Area Coae & Tetecnor. e Nu m oe r 

Office Address Sarne as above 
Numoer Street 

State Z,p Code Area Coae & Te ,ecnor.c Num oer 

Age __ 3_0 ___ _ Sex __ M ___ _ Citizenship _U_S_A ____ _ 

Institution (If applicable) _U_n_i v_e_r_s_i_t_y_o_f_I_d_ah_o _____________________ _ 

EDUCATION OF APPLICANT 

University/College Oregon State University, Corvallis, Oregon 

Dates Attended: 9-25-79 to 6-15-85 

Major Resource Geography Minor Geography Degree M. S. (completed) 

University/College Eastern Oregon State College, La Grande, Oregon 

Dates Attended: 9-25-75 to 6-12-79 

Major Community Service- Minor Geography Degree B. S. (completed) 
Environmental Studies ------------------

University/College 

Dates Attended: 

Major ___________ Minor ___________ Degree __________ _ 

At what institution will you be studying during the coming academic year? ___________ _ 

Your major area of graduate study __________________________ _ 

Has your project been approved as your thesis topic by your graduate committee? __________ _ 

EMPLOYMENT HISTORY 
Name and Address of Employer 
University of Idaho 
Moscow, ID 83843 

Bureau of Land Management 
Baker Area, Baker, QB 97814 
USFS Range & Habitat Lab. 
La Craaee, OR 97050 

Your Position 
Research Associate/ 

Dates of Employment 

Co-Manager, Taylor Ranch Field Sta. 9-15-82 to present 

Recreation Planner (Seasonal) 
Wildlife Re~earcher (Contractor) 1-1-82 to 9-1-82 



ENDORSEMENT 

I hereby certify that the applicant is prepared to conduct the study as outlined and I consider this estimate 
to be adequate to cover the cost of the project. 

Supervisor's Name Dr, Edwin Kmmpe t 

Title Director, Wilderness Research Center / Department Head, Fish & Wildlife Resources 

Department & University/College Ca] J ege a£ Forestry, WiJ dJ1 fe, & Range Sciences, UnilrersHy o 
Idaho 

Government Branch 

Signature fJ./4,zn· f? &iL1.✓r,~ae ~i;/J a6Qe:1il 
Gerald R. Reynolds, Acting Vice ~sident for Finance & Controller _, 

Date 

I hereby agree to abide by the stated requirements of a FNAWS grant. I also understand all FNAWS fun
ding stipulations and will provide all necessary reports if I receive a FNAWS grant. 

Applicant's Name James J. Akenson 

Department & University/College Co-Manager, '!aylor Ranch Field Station, Colleae of 00., u of 

Government Branch ________________________________ _ 

Signature ji•HL-~ Date /;). )15/53: I , 

MEDIA CONT ACTS 

Please list one or more media sources in your area that we may contact with details of your project. 

Name 

Address 

University of Idaho News Bureau, CEB. 

Moscow, ID 83843 

Contact Person ~T ... er-r...,y~M-a ... n ... e ... r ____________________________ _ 

Name 

Address 

Idabo Statesman 

Baise, ID 

Contact Person-----------------------------------

Name 

Address 

I ewistan Tr1 hune 

Lewiston, ID 83501 

Contact Person .(,I.B,.il....,J.A.-JI .... au£..a.t..&..J11.i:1S.__ ____________________________ _ 



TITLE: Bighorn Sheep Population Ecology in the Big Creek Drainage 

OBJECTIVES: 

The primary objectives are to (1) define lambing areas, (2) evaluate 
productivity, and (3) determine ewe movements, distribution and habitat 
selection. Secondary objectives include (1) evaluating movement and 
distribution in relation to IDFG sheep hunt units, (2) comparing ram and 
ewe seasonal distribution and habitat selection, and (3) evaluating Iamb 
mortality factors. 

Nut I Hypotheses: 

Ho1 Ewe bighorn sheep do not select specific lambing habitat. 

Ho2 Bighorn sheep lambing habitat in the Big Creek drainage is not 
geographically discrete. 

--Ho-3- - Bi ghorn-sheep-hab-ftat -1::1-Se patterns -do-- not -d--i-H-er -i..n.- r::es.p-ec±-:t:o_ 
habitat av-a· I-ab Hf-t-y-.---

Ho4 Bighorn rams and ewes do not select different habitats and ~he _ 
se+ec-ted---hab-itat-u-se- p-atterns o not- di+f-er ·-n- -respect -to aabitat. 
a~allab..U--U:y-.--

BACKG ROUND (Justification): 

Aerial surveys have documented a significant decline in winter lamb:ewe 
ratios in the Big Creek drainage ln 1986-87. Prior to the 1986-87 winter, 
tatios varied between?15 and 1~-~ - The 1986-87 ratio was 17 lambs per 100 
ewes. Results of the ~jri~l survey data was corroborated by ground 
observations from the Taylor Ranch field station. These data documented 
winter lamb:ewe ratios of 45:100 and 11 :100 respectively in 1985 and 1986. 

The ground observations also revealed symptoms indicative of disease in 
the Big Creek sheep population. Yearling lambs in the spring of 1986 were . 
observed exhibiting the fol Iowing ·symptoms: coughing, diarrhea, ~ ~~5~ d,schM 
..n.os-e-, poor body condition, and smal I body size (in comparison to others 
without the above symptoms). 

Lamb:ewe ratios on adjacent winter ranges did not reflect the low Iamb 
ratios found in Big Creek during the 1986-87 winter. 

In order to monitor lamb mortality, lambing areas wit I have to be 
identified. This wil I require capture and telemetry instrumentation of 
bighorn ewes~w, fu i o/egarding seasonal movements, distribution, and 
habitat selection wil I also be generated from the instrumental ewes. 

EXPECTED RESULTS: 

This study wil I provide basic information regarding the location of 
lambing areas as wel I as fidelity, habitat and physiographic parameters of 
the lambing areas. 

R5R8568JW 





Lamb mortality factors wil I be determined and remedies wil I be evaluated. 
This information wil I be useful in evaluating bighorn sheep population 
trend and habitat selection in the Big Creek drainage. 

· SUPPORT NEEDS: 

Aircraft rental, telemetry transmitters (10), a receiver (1 ), antenna (2), 
computer time, necropsy service (WSU), travel expenses, research stipend, 
horse hire, camp gear, spotting scope and binoculars, housing and field 
laboratory fact I ity (Taylor Ranch, U of ID), capture equipment and man 
power (amount dependent upon capture technique used). 

PRINCIPAL INVESTIGATORS: 

Holly Akenson, University of Idaho, Taylor Ranch 
Jim Akenson, University of Idaho, Taylor Ranch 
Mike Schlegel, Idaho Dept. of Fish & Game 

R5R8568JW 





TITLE: Bighorn Ram Movements, Distribution, and Habitat Selection in the 
Big Creek Drainage. 

OBJECTIVES: 

The primary objective is to determine dispersal of rams using the Big 
Creek drainage during the rut and winter. Secondary objectives include 
(1) monitor seasonal habitat selection, (2) evaluate fidelity for seasonal 
ranges, (3) monitor seasonal movements, and (4) monitor seasonal 
distribution. 

Nul I Hypotheses: 

Ho1: There is no home range overlap among rams in IDFG Management Units 
20A, 26, and 27. 

Ho2: There is no difference in mature ram f-FGm- seasonal range use from 
year 1 to year 2. 

Ho3: There is no difference in movement and distribution between rams 
in age class I, class I I, class I I I, and class IV. 

BACKGROUND (Justification): 

The Idaho Department of Fish and Game recently increased the number of 
bighorn sheep permits in Game Management Unit 27 two fold (18 to 36). To 
evaluate the impact of the increased hunting pressure on herd productivity 
and population dynamics, three aerial surveys wil I be conducted annually 
in Game Management Units 27 and 26. These counts wil I be conducted during 
three time frames; as close to the rut as possible (December), mid winter 
(February) and late winter/early spring (April). The validity of this 
data is based upon the assumption there is no interchange of rams between 
Units 26 and 27 during the hunting season and during the winter. The 
migration patterns of Middle Fork bighorn sheep populations is not wel I 
documented. This data is needed to properly evaluate the increased 
hunting effort in Unit 27. 

EXPECTED RESULTS: 

Provide movement and distribution data regarding bighorn rams in Game 
Management Units 26 and 27. This data is needed to properly evaluate 
increased hunting effort in Unit 27. 

SUPPORT NEEDS: 

Aircraft rental, transmitters (10), receiver (1), computer time, capture 
equipment (drop net, net gun, chemical immobilization), research stipend, 
field laboratory (Taylor Ranch), camp equipment, horse hire. 

PRINCIPAL INVESTIGATORS: 

Holly Akenson, University of Idaho, Taylor Ranch 
Jim Akenson, University of Idaho, Taylor Ranch 
Mike Schlegel, Idaho Dept. Fish and Game 

R5R8569JW 
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ASSBSSIRO l0CIY MOORTAIR BIGHOU EVE - LAMB 
HEID COIPOSITIOR 

Ill LAMBING ADAS Alm SIASORAL URGES 
OB BIO con, IR CIRTRAL IDAHO 

This application is for the second year of fundin1 on our 
bi1horn ewe and lamb study. The money from our first year's 1rant
in-aid has allowed us to purchase the necessary instrumentation, 1et 
the ewes fitted with radio collars, and 1et started on aerial radio 
trackin1. The trappin1 and collarin1 will be completed by January 
1989. The Idaho Department of Fish & Game is cooperatin1 throu1h 
providin1 the capture equipment and experienced personnel. 
Additional collaboration with IDF&G has produced funding for a 
complimentary study which will analyze sheep diseases. This 
investi1ation will occur while we have the animals captured for 
instrumentation and will be conducted by a veterinarian. Our second 
year bud1et has been streamlined from earlier estimates. The primary 
purposes of the second years's fundin1 are to continue the radio 
tracking for locatin1 sheep, to pay for analysis of fecal pellets and 
tissue samples by Washin1ton State University Veterinary School, and 
to allow for intensive lon1 term field observations of ewes and lambs 
by providin1 matchin1 salary money for the principal investi1ators 
who are paid half-time salaries by the University of Idaho. The 
project will utilize wildlife student interns who will volunteer time 
as field assistants. 

In the ru11ed and remote River of No Return Wilderness Rocky 
Mountain bighorn sheep have passed on traditional seasonal ran1e1 and 
mi1ration routes to their offsprin1 for thousands of years. The 
country they now occupy is the lar1&st expanse of roadless terrain in 
the lower 48 states. The University of Idaho's Taylor Ranch Field 
Station is optimally located in the center of this expanse and is the 
base of operations for this study. Preliminary data indicates that 
ewes from the Big Creek population move to at least two and possibly 
five different lambing areas, one areater than 25 miles away. In the 
winters of 1986-87 and 1987-88 extremely low lamb to ewe ratios have 
been documented.· The cause of low lamb survival or productivity is 
unknown. Sick lambs have been observed on the winter ran1e for 
several years. A noticeable difference in sizes of lambs in winter 
and the wide variation of lamb to ewe ratios amon1 different herds 
within the Salmon River Mountains su11ests that problems may be 
occurrin1 on some lambin1 areas and summer ran1es but not on others. 

With information provided by this study more refined mana1ement 
of this population of bi1horn is possible including prediction and 
control of disease spread, and the identification and treatment of 
localized problems on a specific sprin1 or summer ran1e. The 
foundation has been laid for this study to answer those questions 
vital in enablin1 management to put more sheep on these Salmon River 
Mountains. 



FOUNDATION FOR 
NORTH AMERICAN 

WILD SHEEP 
720 Allen Avenue - Cody, Wyoming 82414 - (307) 527-6441 

GRANT-IN-AID APPLICATION FORM 
INTRODUCTION 

The Foundation for North American Wild Sheep is composed 
of more than 5,500 hunter-conservationists dedicated to the con
servation, propagation, and intensive management of the remain
ing wild sheep populations and their habitats in North America. 
Founded in 1978, FNAWS operates as a 501(c)(3) non-profit cor
poration and since the grant program began has funded nearly 
two million dollars to a wide spectrum of research, translocation, 
education, habitat improvement and acquisition projects deemed 
of highest priority to the conservation of wild sheep by the Board 
of Directors and Advisory Committees. 

Grants typically range from $2000 to $20,000, occasionally 
higher, and are made once a year at the spring meeting of the Ad
visory Committee in April or May. Application forms are accepted 
at any time but must reach Foundation Headquarters by 
December 31st, to be eligible for consideration during the next 
year's funding period. Completed applications and supporting 
material should be sent to: 

FNAWS Grant-in-aid Program 
720 Allen Avenue 

Cody, Wyoming 82414 
Applicants will be notified of the acceptance or rejection of 

their proposals within three weeks of final Board approval at 
which time grantees will be sent a disbursement voucher to be 
completed and returned to schedule payments as needed. 

GRANT REQUIREMENTS 
All FNAWS grants-In-aid require the following Items to be 

submjltad: 
1) This completed grant-in-aid application and twelve copies. 
2) Thirteen complete copies of all supporting documents. 
3} All papers must be 8 ½ x 11 Inches. 
4) A one-page cover letter explaining the project, its 

relevance, uniqueness, and expectations for success must ac
company the grant-In-aid form. Twelve copies of thts letter must 
be Included. 

5> All papers must have standard 3-hole punch along the left 
side. Do not cover papers in any kind of folder or spiral binding. 
All papers are numbered and placed in a 3-ring binder for each ad
yteory committ• member so any covering is a waste of time and 
expenee. Seperate each of the thirteen groups with clips, bands 
or colored paper. 

8) PINN follow all requirements. Failure to do so will result 
in the proposal being returned to you. 

FUNDING STIPULATIONS 
Anyone receiving funds from the Foundation must comply 

with the following stipulations. Failure to do so will result in 
revocation of any funds not expended nor will they be considered 
eligible for any future projects. 
1. No more than 5 percent of project funds can be utilized for ad

ministrative purposes. 

2. The following will be submitted to the Foundation head
quarters each year by February 1, following a grant 
award. 

a. An itemized list of actual , and, if applicable, esti
mated expenses which will account for the total cur

· rent year's funds. 

b. Three copies of a progress report or completion re
port for the project. 

c. A series of six or more 35mm slides which depict 
highlights of the project. A brief narrative discus
sing each slide will be submitted. 

3. Five or more copies of any reprints or published ar
ticles on the subject will be sent to Foundation head
quarters. 

4. All publications will cite the Foundation in some man
ner for support for the project. 

5. Applicants must be members of the Foundation for 
North American Wild Sheep before funding can be made . 

ITEMS FNAWS DOES NOT FUND 
1. FNAWS does not, as a rule, fund capital equipment acquisi

tion. All equipment purchased with FNAWS grant-in-aid money 
reverts to FNAWS or its designee at the completion of the funded 
project. 

2. FNAWS does not, as a rule, fund salaries for government 
employees engaged in projects to benefit wild sheep as a conse
quence of their regular work. If a government project is funded 
that appears to require funds for regular salaries, FNAWS will re
quest an itemized breakdown to include documentation of 
salaries and from what sources they are paid. 

3. FNAWS does not fund projects that replicate past studies 
that have been demonstrably effective: i.e., FNAWS does not want 
to reinvent the wheel. Researchers, in particular, should review 
the literature to make certain their grant-in-aid request is relevant 
to uncovering new knowledge of wild sheep. 

GRANT REVIEW PROCEDURE 
FNAWS relies on an advisory committee comprised of select 

members of the board of directors and acknowledged experts in 
the field of wild sheep topics to make recommendations on each 
grant-in-aid application. FNAWS rarely acts as the sole funding 
source and prefers to review projects that have a list of 
cooperators that may include national government agencies, 
state game and fish departments, private industry sources, or 
other conservation organizations. Projects that have sources of 
matching funds are of particular interest to FNAWS. 

Recommendations made by the grant-in-aid-funding commit
tee are presented to the full board of directors. Successful ap
plicants are asked to structure their disbursements over the 
longest period of time possible, to maximize return on interest
bearing accounts established by FNAWS. 

Unsuccessful applicants may resubmit their project for con• 
sideratlon for the next funding session but must fill out a new ap
plication form and provide updated supporting documents if 
necessary. 

• 

• 

• 



• 

• 

• 

PROJECT NUMBER 
Office Use Only 

ASSESSING IOCll !IOORTAIR BIGBOIR EVE-LAD HEID cotlPOSITION 
Project Title: IR LAIIBIRG ADAS ARD SEASONAL URGES OR BIG CIIII, IR IDAHO 

Date Submitted: December 12, 1988 

Location: ____ v_a_l _l•_Y _________ l_d_a_h_o __________ B_i_1_Cr_e_e_k ______ _ 
County State or Territory Location 

Description of Project: Bi1horn ewes have been radio-collared so they can be located 
on their sprin1, summer and fall aeasonal ran1es. Once located, ewe herds 
will be observed to determine lambin1 production at lambing areas and herd 
composition in seasonal ran1es. Lambs will be observed for illness and fecal 
samples will be collected from all sheep for parasite analysis. Signs of 
predation, necropsies, and analyses of tissue samples will be used to 
determine causes of lamb mortality. 

Problem to be Solved: 
Bi1horn lamb:ewe ratios have been si1nificantly lower on the 

Bi1 Creek winter range during the last 3 years compared with ratios in 
previous years and on adjacent winter ran1es. Causes of this low proportion 
of lambs are unknown, but parasites · and disease are suspected mortality 
factors for young lambs. In order to determine what is causing low lamb:ewe 
ratios by winter, ewes must be located and monitored from when they mi1rate to 
lambing areas in spring until they return to the winter range. 

Describe How You Propose Solving Problem: 
By January 1989 twelve bi1horn ewes will have -

been radio-collared on the Bia Creek winter range as the first phase of this 
two year study. To determine the causes of low lamb numbers on the Big Creek 
winter range the 4 objectives listed below will be accomplished by the methods 
followina. 

1. Locate sprina ai,ration routes, laabins areas. and SWIiler and fall ranse• 
of Bis Creek ewes. Weekly aerial trackin1 will be used to locate radioed 
ewes. Daily on the ground monitorin1 will be done in May and June. 

2. Evaluate herd coaposition <l-bs:100 ewes> throushout suaaer and fall and 
coapare these ratios aaons different sroups of sheep. Herd productivity 
(number of lambs born:100 ewes) and subsequent lamb:ewe ratios will be 
determined weekly by 1round observations of 1roups containinr radioed ewes at 
each lambing area and seasonal ran1e. Ratios will be compared among areas to 
pinpoint problem ranges or time periods. 

3. Deteraine lub aortality factors. Lambs will be found by locatin1 radioed 
ewes and will be observed daily. Searches for missing lambs will be made when 
mortality is suspected. Dead lambs will be necropsied and tissue samples 
analyzed to determine cause of mortality . 

4. A•-•• para•ite load• in ewes and lubs throu1hout suaaer and fall. 
Fecal samples will be collected weekly and analyzed for parasite and 
microor1anism identification. The Washin1ton State University Vet School will 
do the tissue related examinations. 



COST ESTIMATE 

Estimated Cost of Proposed Study$ 27,231 60 Amount Requested from FNAWS s,!_4__.:._,_19.:::.._6 ___ _ 

Cost to be funded 
by FNAWS grant 

Cost to be funded 
by other cooperators* 

SubsiStence .... 4· . fiigh.ts. 1fr,. Tayi'or' 'Ranch· ·cur"{ $ 

Travel Expenses . f.!-ltWP . O~r:tY~.~1:i~<?~ . .P~~-~~r-};!~~)· $._8_7~0 ____ _ $ 1000 

Equipment ............................................ _$ ______ _ $ 

Su pp Ii es ......................... . ..................... $_2=----50=------ $ 

Servi ces (secretarial, clerical, statistical, etc.) ................ $. ______ _ $ 

P-ublishing .... . ............ ~ ........................... $._l__,5,:c__0 ____ _ $ 

Other (specify) ~~8.~~. ~~r;. -~. P.~<?P.~~ ............... . .. $._8_2_:..,5,e._0..:,__ ___ _ $ 8250 

aerial. radio tracking 3000 
....................................................... $. ______ _ $ 

............. :V:~~- .$~AQ9.l. ~an)pl~. ~alYei.ij ....... $.~1__,,o.u.o ...... oL---,,----.---

............. . l!. ~:t:. ~- .<?~~~~~-~<:1 .. < .. 33%:~ . <?~. J.r~,.~<?,_6_._7_6_--=..,,c_____.~ 

$ 
(5% of ( 2B% 
13520) $ __ 3785.6012520) 

*Costs funded by other cooperators is 
an estimate and is not considered to be TOTALS sl:4 196 $_1_~,035 ___ _ 
a legal match. 
Cost must be itemized for each additional year on a separate sheet if project will extend for more than one year. 

Other organizations providing financial aid or support for the project: Amount 
Applied for 

1) ________________________ $ _____ _ 

2) _______________________ $. _____ _ 

3) _______________________ $. _____ _ 

Date 
Approved 

Other pertinent information including any special arrangements desired for administration of grant (i.e., make 
payable to: Name, Address, Institution, etc.) 

0 

• 

• 

• 



I • 

• 
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BIOGRAPHY OF APPLICANT 

Social Security N umber: __ 2 .... 2._31,of._-:......5Llll8L--6~2--4-7~0L_ _______ _ 

Name Akenson Holll3/ A. 
Last First Middle Init ial 

Home Address Taylor Ranch Research stn., HC 85 Cascade, 
Number Street City 

Idaho 83611 (208)382-4336 radio phon 
State Zip Code Area Code & Telephone Number 

Office Address same as above 
Number Street Ci ty 

State Zip Code Area Code & Tel ephone Number 

Age 21 Sex female Citizenship USA 

Institution (If applicable) __ U_n_i_v_e_r_si_· t_y=---o_f __ I_d_a_h_o _____________ _ _ _ 

EDUCATION OF APPLICANT 

University/College ___ U_n_i_v-'-e_r_s_i_t ___ y_o_f_.-=I:....;;;.dc.=a=-ch;;_;;;o _________________ _ 

Dates Attended: ___ A____;_ug _____ u_s_t_l-"'-9_84 __ t_o_____..__p-'----r...::...e..:.::..s.....:..e___;n_;_t ________________ _ 

Major Wildlife Resources Minor __________ Degree M.S. to be completed 

University/College Eastern Oregon State College 

Dates Attended: January 1981 to May 1983 

Major Secondary Educatio~inor __________ Degree B. S. 1983 

University/College Eastern Oregon State College 

Dates Attended: September 1975 to June. 1979 

Major __ B_i_· o_l_o_gy ______ Minor _______ ___ Degree B • S • l.979 

At what institution will you be studying during the coming academic year? __________ _ 

Your major area of graduate study __ B_i___,· g=--G_am_e_P_o-'p""-u_l_a_t_1._· O_· n_E_c_o_l_o=gy~---------

Has your project been approved as your thesis topic by your graduate committee? ________ _ 

EMPLOYMENT HISTORY 
Name and Address of Employer 
University of Idaho 
Moscow, ID 83843 
USFS Range & Wildlife Lab 
La.Grande, OR 97850 
USFS LaGrande District 
La Grande, OR 97850 
USFS Globe District 
Globe, AZ 

Your Position Dates of Employment 
Research Associate, Co-Manager Sept. 1982 
Taylor Ranch Research Station to present 
Wildlife Field Researcher Jan.-June 1982 
Great Gray Owls Feb.-May 1983 
Biologicai t echnician Mar.-Aug. 79; June 
Forestry & Wildlife Nov. SJ; July-Sept 82 
Wildlife Observer Mar.-May 80 
Bald Eagles 



BIOGRAPHY OF APPLICANT 

Social Security Number: 543-82-5042 _____ ...,;_ __________ _ 
Name Akenson James J. 

F,rst 

Home Address ____;;T;,_;;;a.._y=l..;..or~R~a....;.n~c_h_F_i..;..el.;;..d;;;..__S;._t;._a...;;t..;;;i..;;.o.;.;.n+,, ~H-=C:....-..:::8~5 _______ __:C:.:a::s:.:c:.=a:.=d.=e _____ _ 
Numoer Street C ,ty 

Idaho 83611 
StaI1 Zic Coo, 

Office Address Same as above 
Num01r Street 

SIa1e Z,p Coo, 

Age ~l Sex M Citizenship USA 

Institution (If applicable) _U_n_i v_e_r_s_i_t __ y_o_f_I_d_a_h_o ____________________ _ 

EDUCATION OF APPLICANT 

University/College Oregon State University, Corvallis, Oregon 

Dates Attended: 9-25-79 to 6-15-85 

Major Resource Geography Minor Geography Degree M. S. · .l.985 

University/College Eastern Oregon State College, La Grande, Oregon 

Dates Attended: 9-25-75 to 6-12-79 

Major Community Service- Minor _Ge_o __ g_r_a __ p_h __ y ______ Degree B.S. \ 1979 
Environmental Studies 

University/College 

Dates Attended: 

Major ___________ Minor ___________ Degree _________ _ 

At what institution will you be studying during the coming academic year? ___________ _ 

Your major area of graduate study __________________________ _ 

Has your project been approved as your thesis topic by your graduate committee? _________ _ 

EMPLOYMENT HISTORY 
Name and Address of Employer 
University of Idaho 
Moscow, ID 83843 

Bureau of Land Management 
Baker Area, Baker, QB 97814 
USFS Range & Habitat Lab. 
La ~raAae, OR 97050 

Your Position 
Research Associate/ 

Oates of Employment 

Co-Manager, Taylor Ranch Field Sta. 9-15-82 to present 

Recreation Planner (Seasonal) 
Wildlife Researcher (Contractor) 

4-15-82 to 9-15-8 
1-1-82 to 4i-l-82 

• 

• 

• 
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ENDORSEMENT 

I hereby certify that the applfcanf is prepared to conduct the study as outlined and I consider this estimate 
to be adequate to cover the cost of the project. 

~· Dr. E. o. Garton Supervisor's Name _____________________________ _ 

Title 
Acting Director, Wilderness Research Center 

Department & University/College College of Forestry, Wildlife & Range Univ. of I aho 

G.overnment Bran~-~ 

Signature ....,...._ ---=~---------~-----------------------Date 11•/41~ 
I hereby agree to abide by the stated requirements of a FNAWS grant. I also understand all FNAWS fun

ding stipulations and will provide all necessary reports if I receive a FNAWS grant. 

Applicant's Name Holly A.. Akenson 

James J. Akenson 

Department & University/College College of Forestry, Wildlife & Range Univ. of I aho 

Government 

Signature 

MEDIA CONTACTS 

Please list one or more media sources in your area that we may contact with details of your project. 

Name Idaho Statesman 

Address P • 0 • Box 40 Boise, ID 83707 

Contact Person ____________ (_20_8_)3_7_7_-_644 __ 5 __________ _ 

Name Idaho Wildlife (Idaho Dept. Fish and Game magazine) 

Address BOX 25 Boise, ID 83707 

Contact Person Bill Goodnight (208)334-3748 

Name Lewiston Tribune 

Address P. 0. Box 957 Lewiston, ID 83501 

Contact Person Bill Loftus (208)743-9411 
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April 7, 1989 

FNAWS Grant-in-aid Program 
720 Allen Ave. 
Cody, WY 82414 

Dear FNAWS: 

Enclosed are three copies of the second progress report 
on our 1988 Grant-in-aid for Assessing Bighorn Ewe-Lamb Herd 
composition in Lambing Areas and Seasonal Ranges. Several 
slides of the capturing efforts are included. We will be 
working into the summer from the 1988 fundin1, since we were 
not able to radio instrument ewes until this winter. 
Enclosed is an itemized estimate of expenditures anticipated 
from the 1988 grant. The second summer (1990) of field work 
can be funded through our 1989 Grant-in~id application. 

Thank you for funding this important project. For the 
third year, Idaho Fish and Game helicopter counts and our own 
weekly surveys on the winter range have revealed extremely 
low lamb numbers. We hope that as a result of our 
investigations the cause of the low lamb recruitment can be 
identified and the Idaho Fish and Game can resolve this 
situation as soon as possible to alleviate a decline in this 
population. 

Sincerely, 

Jim Akenson Holly Akenson 

enclosures 





ASSESSING BIGHORN EWE-LAMB HERi) COMPOSITION 
IN LANSING AREAS AND SEASONAL RANGES 

FNAWS Grant-:-in-:-aid. Progress Report 
submitted by Holly and Jim Akenson 

Apri 1 6, 1989 

In March wo titted i ewes with ~adio transmitters. By the ond of 
April we will have. completed the radio collaring ph4se of this study, 
having 12 ewes instrumented. Tho next objective ~ill be to document 
migration routes and lambing area~. Ultimately, we hope to determine 
the cause of the low survival rat& for lambs in th~s are4. 

We have. coordinated Ol,,\r e>fforts with Idaho Fish and Game Biologist 
Mike Schlegel and veterinarian Dr. Mike Dunbar. Mike SchlQgel operated 
the dart gun on all the captures. Idaho Fish and Game provided air 
transportation to the Taylor Ranch which is located on the bighorn sh~p 
winter ran1~ in the centEtr off the 2. 3 mil lion acre Frank Church River of 
No Return WildQrnoss. Dr. Dunbar i.21 also the recipient of a. FNAWS 
research 1rant. Ho sampled the ~wes for a varie-ty of diseases while 
they wore tranquilized for radio collaring. The· University of Idaho 
provided ho~sins and logistical support from its Taylor Ra_nch Field 
Station. · 

Ewes were captured for radio collarin1 us.ing a 32 guqe Palmer 
qart gun with a drug _filled dart. The dru1 u~ed was carfentnil, which 
proved to be very effective at putting the $beep dQwn rapidly. The ~wes 
had to be. stalk~ within 30 yarcts before $hqot;in1. Sollie .. darting 
situations had to be pa~ffoc:1 u~ d,ue to the sheep l?ein1 in bhtffs where 
they were in dan1er of falling if d~rted there. We wor.e selective in 
~ickin1 th~ ewQ~ for collarin1. chQ-q~in1 from d~fferent herds with hopeG 
of finding ~~veral undocumented L~mbin& area$. WhUQ under the
influence of thQ drug tho sheep could not run, but it could stru1gle and 
thra~h aro~nd ~o it wa~ blindfold~ an4 re~tr4ine<t. by ~eve{al pooplo 
while blood and ti~au$--· samplo.', vere taken 411d th~ collar was 4ttached. 
A reversins ctrug or antidote W41' adminit\t~rQ<:l to the ewe, 4ft~r wor~ wae 
complote.d-. The ewe wa~ capablo of standing anc:l movinc off to feod within 
minutes. Wo attempted to use 4 ~rop no~ b~ited with apple pulp to 
captur~ additional sheep for disea~Q $ampling and r~io in$.trumQnting. 
It W4~. not po~$ible to cQordinAt~ $h~~P ~ctivity under tho not with 
mobilizing th~ ca»ture. crew. After low~~ing the not~ times du$ to 
heavy snows~ the drop n~t was perm4nontly dls~~semblod. 

Tho nsxt pha$e of this study will bQ to tra~k the eweQ as they 
migrate. from winter ranaQ to lc,.mbi.ng ar~as. l,iving in tho center of 
2.3 million acrq~ of wilder.nen, theEJq sh$ep will be diffi,cult to follow 
th:r;-ou,h trail leaf and ~mow qover~d mountains. Durlng tho month of May 
we will radio track wOQkly from a sm~ll plane. Aerial c,.nd ground radio 
tracking will bQ more frequent while thQ owe$ are misr~tlng. Once tho 
ewes have "~ttlecl into their lambi,ng rangQQ we wi 11 hike and snow1hoe 
into tho.se areas tQ intensively ob~~rve the ijheep tQ ~etcrmine the 
ini,thil l'roctuctlvi ty, su.rviv4l, and phy~ical condition of~ the lambs. We 
expect to discQver sev~ral new lambing area$ an4 hoPQ- to find out why 
th~ numbGt or lambs roturning to winter r-nge ~& low co~pared to the 
numbQr of. owes. 





ITEMIZED EXPENDITURES 
1988 FNAWS Grant-in-aid 

ASSESSING ROCKY MOUNTAIN BIGHORN EWE-LAMB HERD COMPOSITION 
IN LAMBING AREAS AND SEASONAL RANGES ON BIG CREEK, IN IDAHO 

Item 

Air travel 
Equipment 

HOLLY and JIM AKENSON 
Apri 1 6, 1989 

Actual Expenses Future Expenses 

425 80 
4,058 

Total 

505 
4,058 L{ 

$]( 

7 
Supplies 26 30 56 s.=i. 
Wages 3,287 3,287 2. G,'-f 
Aerial radio 

tracking 125 1,600 1,725 ~ 55 
Overhead 369 369 --- ~9 

Totals SS,003 S4,997 $10,000 
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198, qrer!t,.. i n.,_.4li d f!r<,~cet 

ASSESSJ.~G ~ocir MOUNTAl~ DJGHO~N ttwg~~At1B at~v CQMPQSlTION' 
IN LAM»ING ARiA~ ~ND StASQNAt ~A,NQlS QN BtG CR~~i, IN IDAHO 

3. A huge drop net was set up over an apple pulp bait throughout the 
wint~r mQntb~, Tho nQt waa nev~r dr~p~ad Qn shqqp due. to the difficulty 
in ooordin~tins shem-~ UG~ with field Qrew 4vailabil~ty. 

4. A tran~uilizer dart appears in the rump of a sheEtp. Each ~we was 
1t4lkod to inslde Qf 30 y4rch.~ \:>f;f-<:u:-~ boin1 $ho~ wi.th a drug filled dart 
from a P~lmer 32 ~a.. dar'l, sun. lDF&G l.>iolosiot tiike SchlesQl did t.he 
d4rt g~n ~hootin;. 

5. We coordinated capture efforts with Dr. Mik~ Dunbar, a veterinari4n 
wbo. :re~Qiv~d. a GIA gr~m~ to a~;~.:06 d.hc.Q~~ a111<ms biehorn ~hQQP ln 
ld,ihq. 1:Jq ~qok blqoq 'i4m~l~,a to d.<at~r:-mino if th~ oh~J? had b~'?n &.xp<.ufe4 
~Q vatlQvq qi~~a$~$, 

6. Shortly ~fter the drug 4ntidot~ h4d bee~ administered the sheep 
woul4 jwo.p to their fo.Qt- anq. l,og~n f~ dt.ni,, 'to d.AtQ 9 Q~~ h41ve biac;m 
in1,1trumqntod wi ~b :ra<f.i.o QoUc?.rQ:, 

Note: Slides 1. and 2. we~e submitted with this projects first progr~ss 
r·ep<:;>;tt. 
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Dear FNAWS Board of Directors: 

We would like your help in additional project fundin1 of $7350 to 
find the cause of laab mortality in the Bi1 Creek bi1horn population. 
As you have seen from our latest progress report, we have documented a 
high incidence of lamb mortality for this Big Creek bighorn popul~tion. 
It is of vital importance that we intensify our research of this problem 
in coordination with efforts of the Idaho Department of Fish and Game. 

The priaary objective: Find the cause of lub aortality. The 
most important information about this population of bighorns is what is 
happening to newborn lambs. This past summer we discovered a major 
lambing area in Big Cottonwood Creek and found that most of the lambs 
are dying before mid July when they are less than 2 months old. Last 
summer most observations were made by aerial searches in this area. We 
did make two trips to this remote area, and found two dead lambs, one 
which was fresh enough to necropsy and test for diseases. 

The veterinarian examining specimens from this project determined 
the lamb died from Pasteurella haemolytica TlO. Serum antibodies for 
Pasteurella haemolytica, Leptospira poaona, and Anaplasmosis were found 
in a significant proportion of the 10 radio instrumented ewes which were 
tested. Additionally, a tentative identification was made this fall of 
Hycoplaama spp. from a bighorn ram lun1 collected on Bil Creek - the 
first time this disease has been observed in Idaho bi1horns. Three of 
the radio collared ewes died last 1prin1, probably of disease. Any or 
all of these diseases which have been found in this population may be 
significant in cauain1 mortality in these sheep. A lar1e number of 
samples is necessary in order to more fully understand which of these 
diseases are most detrimental to this population. Knowin1 the source of 
mortality, Idaho Fish and Game can assess the methods of treatment and 
prevention and act to protect this population from declinin1 and to keep 
adjacent populations healthy. 

We are workin1 closely with IDF&G on this project. They are 
continuin1 to pay for veterinarian and laboratory expenses, as well as 
assisting with radio collarin1 and flying expenses for IDF&G personnel. 
Last year the 2 of us, as principal investigators donated 410 hours of 
our personal time, plus 520 hours of student volunteer time for this 
project, because of the immediate nature of problems affectin1 this 
bighorn population. 

With the current level of fundin1 only bimonthly aerial trackin1 
can be done with a limited field season of 5 1/2 weeks. To adequately 
determine causes of laab mortality we want to have 2 teams of observers 
backpack to the lambing areas and camp near the sheep from mid-Hay 
through July so the bighorn ewes and lambs can be constantly aonitored 
daily. Fresh dead specimens can be immediately located and preserved 
for necropsy. We will need to know if additional fundin1 is available 
by aid-winter, so we can prepare for the field season. The additional 
cost of constant monitoring and collection of a si2able sample of newly 
dead lambs to determine the cause of lamb mortality: $7350. 

it:rely, 
;pi( tAottMl'--(l~//f<m~-zt--

Ho11i)k~:~n, Jim Akenson 



PROJECT NUMBER 

ASSESSING ROCKY MOUNTAIN BIGHORN BWE:LAMB IIBR.i"~of!rP8§1TION. 
IN L~iBING AREAS AND SEASONAL RANGES ON BIG CREEK, IN IDAHO 

Project Title: --------------------------------

Date Submitted: _ __;O~c=-t-==-=-o=-b~e=-r--=2_;,4...i,---=l:....:9:.....::8=---9~-----------

Locat ion: ___ ViJ,o!!a ..... l....,l~e...,,.y ________ _.I~d~a~hc::::::o ________ __;B~i0g____.:::C~r-=:::e~e:..!ck~ __ _ 
County State or Territory Location 

Description of Project: Lambs will continue to be monitored in lambing areas 
through the tracking of radio collared ewes, with an emphasis on 
determining causes of lamb mortality. We have documented when and 
where mortality occurs. Now we would like to intensify monitoring 
of lambs during this critical time from May to July with the 
intention of determining causes of death, and specifically which 
diseases are causing mortaljty. 

Problem to be Solved: Tbe purpose of this project is to determine why lamb: 
ewe ratios have continued to be significantly lower than previous 
years and adjacent ranges for the past 4 years. Last summer lambing 
areas were located, lamb production was normal, but most lambs died 
within 2 months. Several dead lambs were found and necropsied; 
resul.ts indicated mortality was caused by disease. Now the primary 
priority af tbis study is to determine which diseases are causing 
this heavy lamb mortality. 

Describe How You Propose Solving Problem: Ta determine causes of lamb mortality 
the lambs must be intensively monitored daily in order to look for 
symptoms of illness and to find dead lambs and collect tissue samples 
for disease analysis. We propose to hire 2 competent wildlife 
students and take on a volunteer assistant. We will work in 2 teams, 
backpaqking into the 2 major lambing areas and camping near the sheep 
from mid-May through July, so the bighorn ewes and lambs will be under 
constant observation. When a dead lamb is found, the lamb or fresh 
organ samples will be collected and immediately taken to the Idaho 
Fish and Game State Veterinarian for necropsy, disease culturing 
and testing for disease antibodies. Aerial tracking will be used to 
locate and count sheep not observed on the ground. It will be critical 
for us to collect as many dead lamb specimens as possible in order to 
determine which of the diseases in this herd are responsible for the 
mortality. 

FNAWS has committed $4000 for this phase of the study. This 
funding has been allocated to 5~ weeks of wages for field observations 
and 7 radio tracking flights. This limited field season will not 
allow us to collect many specimens. In order to intensively monitor 
the sheep as described above, we will need an additional S?,50 to 
hire 2 students for 10 weeks, provide half-time wages for principal 
investigators for 4 weeks, and allow for 8 additional tracking flights. 

tx: Check if additional supporting documents are attached 



DATE HERD E+YE L YR I II III IV FUNK L/lOOE L/lOOE 
SIZE per obs per day 

10-26-86 6 5 1 20 20 
10-26-86 6 5 1 20 
10-26-86 8 1 7 
10-26-86 20 2 16 
10-26-86 24 3 21 
10-28-86 11 6 2 1 2 33 33 
11-02-86 12 1 1 4 4 l 1 0 0 
11-03-86 8 8 0 
11-03-86 9 9 
11-03-86 7 5 1 1 0 
11-03-86 4 1 1 1 1 0 
11-05-86 3 3 0 0 
11-06-86 36 29 6 1 21 21 
11-08-86 9 3 6 
11-13-86 10 9 1 0 0 
11-17-86 12 6 1 1 4 17 7 
11-17=86 12 9 3 0 
11-19-86 1 1 6 
11-19-86 1 1 
11-19-86 8 6 1 1 17 
11-19-86 6 4 2 0 
11-19-86 8 7 1 0 
11-19-86 7 1 2 3 1 0 
11-25-86 13 7 1 1 1 3 14 5 
11-25-86 1 1 
11-25-86 1 1 
11-25-86 10 8 1 1 0 
11-25-86 7 5 1 1 0 

AVERAGE: 8 9 

DATE HERD E+YE L YR I II III IV FUNK L/lOOE L/100E 
SIZE per obs per day 



10-26-86 6 5 1 20 20 
10-26-86 6 5 1 20 
10-26-86 8 1 7 
10-26-86 20 2 18 
10-26-86 24 3 21 
10-28-86 11 6 2 1 2 33 33 
11-02-86 12 1 1 4 4 1 1 0 0 
11-03-86 8 8 0 
11-03-86 9 9 
11-03-86 7 5 1 1 0 
11-03-86 4 1 1 1 1 0 
11-05-86 3 3 0 0 
11-08-86 36 29 6 1 21 21 
11-08-86 9 3 6 
11-13-86 10 9 1 0 0 
11-17-86 12 6 1 1 4 17 7 
11-17-86 12 9 3 0 
11-19-86 1 1 6 
11-19-86 1 1 
11-19-86 8 6 1 1 17 
11-19-86 6 4 2 0 

11-19-86 6 7 1 0 
11-19-86 7 1 2 3 1 0 
11-25-86 13 7 1 1 1 3 14 5 
11-25-86 1 1 
11-25-86 1 1 
11-25-86 10 8 1 1 0 
11-25-86 7 5 1 1 0 

AVERAGE: 8 9 

DATE HERD E+YE L YR I II III IV F UNI< L/lOOE L/lOOE 
SIZE per obs per day 

10-26-86 12 10 2 20 
10-28-86 11 6 2 1 2 33 
11-02-86 12 1 1 4 4 1 1 0 
11-03-86 11 6 1 2 1 1 0 
11-05-86 3 3 0 
11-08-86 45 29 6 4 6 21 
11-13-86 10 9 1 0 
11-17-66 24 15 1 4 4 7 
11-19-86 31 18 1 3 3 4 2 6 
11-25-86 33 20 1 1 2 3 5 5 
11-26-86 19 10 2 2 2 2 1 20 
11-27-86 31 19 1 1 2 3 5 5 
11-30-86 43 27 2 2 4 2 5 1 7 
12-01-86 50 32 3 4 5 4 2 9 
12-02-86 87 59 9 1 5 3 8 2 15 
12-09-86 74 49 9 2 4 3 4 2 1 18 
12-10-86 94 58 9 7 5 10 4 1 16 
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