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PROCEEDINGS OF THE 22" BIENNIAL SYMPOSIUM
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NOVEMBER 3-5, 2020
VIRTUAL MEETING, ALBERTA, CANADA

Symposium Chair: Beth MacCallum
Symposium Coordinating Committee Members: Anne Hubbs, Mike Jokinen,
Jon Jorgenson, Margo Pybus, Kathreen Ruckstuhl, Kirby Smith
Sponsorship Conference Program Development: Kathreen Ruckstuhl
Solicitation: Kirby Smith and Kevin Hurley
Financial Management: Jon Jorgenson
Chair of Business Meeting: Kevin Hurley
Online Registration and Conference Logo:
Mike Jokinen (Alberta Conservation Association)

Proceedings Editors: Kathreen Ruckstuhl (coordinator), Marco Festa-Bianchet,
Anne Hubbs, Jon Jorgenson, Margo Pybus, and Kirby Smith
Technical Support: Alberta Environment and Parks
Proceedings Assembly: Jon Jorgenson and Alice Paquet

Current and past NWSGC proceedings available from:
http://www.nwsgc.org/proceedings.html

Hard Copies Available: Northern Wild Sheep and Goat Council
¢/o Kevin Hurley, NWSGC Executive Director
Wild Sheep Foundation
412 Pronghorn Trail
Bozeman, MT 59718 USA
(406) 404-8750
khurley@wildsheepfoundation.org

The Northern Wild Sheep and Goat Council is a non-profit professional organization developed in 1978
from the Northern Wild Sheep Council. Proceedings may also be downloaded from the NWSGC website.
WWW.NWSZC.0rg

Recommended Citation:
Author(s). 2020. Title. Proceedings of the Biennial Symposium of the Northern Wild Sheep and Goat
Council 22: starting page — ending page.
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The 2020 Proceedings of the Biennial Symposium of the
Northern Wild Sheep and Goat Council are dedicated to:

Valerius Geist
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We would like to thank our many sponsors for their generous contributions and support. Their willingness
to stick with us in the face of the challenges with the Covid pandemic that required the holding of the first
virtual symposium in the history of the Northern Wild Sheep and Goat Council is greatly appreciated. We
in turn can show our appreciation through our patronage and thanks.

Y TAIN . Government
Alberta Conservation
GOAT ALLLAN CE Association

% e

-3 lb e’-ta %

PHI]FESSI[INHL

Qulfitters Sociely

he Canadiar tion of

THE WILDLIFE SOCIETY

LA SOCIETE DE LA FAUNE
ction Canadienne

Teck

WORTHER,,
5““‘ t"“b?@

U.S. DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT

alberta

fish & game
association

WILD SHEEP WILD, SHEEP
A -
~=Foundation=- ADBERTA VELLOWHEAD WILD SHEEP SOCIETY
) ’ —— OF BRITISH COLUMBIA

111



Adpny urady [MISYONY UdIIey] wnj[e)OBN yog (Jemaia) eRQIV | 22 DDSMN | 0T0T “S-€ 1oquaAoN
urres ukre)/3ul(Idlg
Adny urady opny upsnf 2onIg/1ouuo ] Jualg LN ‘UsyaIyM | 12 DDSMN 810T ¥T-1T Ae]N
IS prae(/sureH VA ‘uewng
Adny urady SLIEH YOIy | yory/ 1yeseAIA A1[[OH I “M02sO]N | 0T DDSMN 910T ‘TI-6 K
Adpny urady SUDYJEA\ TYOTY ‘SUD{IEA\ 001 931020 Jouef 0D ‘sul[[o) 104 | 61 DDSMN 10T S-g ounp
POOAN LIEJA/UOS[TA\
Aoy uiady POOA\ LIBJA/UOS[IAN 9A9)S 9AQ)§/UOPIOD) AN 04 ‘sdoojwiey] | 81 DDSMN |  TI0T ‘SI-TI YoreN
Aoy urAdy] OIO[g UIDA 12)50,] S1e1) MO “TPAR] POOH | LT DDSMN 010T ‘T1-L dun(
ASpIny uraoy IS wo, opnoy siy LN “AemprN [ 91 DDSMN | 800T ‘T Ae]N-LT 1dy
ASpIny uraoy VEYSIA []1g/SnqAd 0BIe]N UOSUDSIOf Uof gy ‘spjseueuey] | 1 DODSMN 9007 9-T [1dy
KolInH uI1AdYy] KQ[INH UIAJY/[[IOMO ], S[B(J/IQWIOH QUAB AN JQWIOH Quke BSe[V [e1se0) | +1 DDSMN 00T ‘TT-S1 AeN
ASpIny uraoy ogipunig A1en uozuog paJ, as ‘Ao pdey | €1 DOSMN 200T ‘LT-€T 1udy
KolInH uI1AdYy] Ka1e) uedf Kare)) uedr SIA ‘OsIoyanyM | 21 DDSMN | 0007 ¢ dunf-1¢ Ae]N
Aopy uiaoy | (s1o1duwiod) a100JN AeJ/SLLIEH PIEYORY/AYIIE)IIA Utof Aypredd uyor LN Usgauym | 11 ODSMN 8661 ‘0Z-91 [1dy
ASpIny uraoy (s1o11dwod) piI AoueN/poy de(/ASINH UIAY paoy de( 00 PuIoyMAAIS | 01 DDSMN | 9661 ‘€ AeN-0¢ 1dy
ASpIny uraoy MEYSIA []1g/SnqAd 0BIe]N BUBIUO{ BUUY Od “ooIquer) | 6 DDSMN v661 ‘9-T Ae]N
IoWIoH duABA\ yromdoH [[1g/yoLowy utjof Aopny uraoy AM ApoD | 8 DDSMN | 7661 ‘1 AeN-LT 1dy
IOWIOH dUAEA\ Aojieq sowef 3mquap|Q pAor'T VA UOISYIRD | L DDSMN 0661 ‘81-¥1 AN
TOWIOH dukeA\ [onuwies [1ig MEBUSIA (119 av ‘Jueqg | 9 DDSMN 8861 ‘SI-11 [1dy
IOWIOH dUAEA\ ur[sof 9jAen umolg A1of LA B[nossIAL | S DDSMN 9861 "L1-¥1 1dy
TowIoH oukeA\ SJOH poljuely SJoOH payjue\ A osIoyyM | ¥ DDSMN | #861 € KeN-0€ 1dV
P[2AQUOOYDS dULN)/AJ[Ieq SUIE( P[2AUOOYOS dUAD) 0D 'sul[op o4 | € DDSMN | 7861 ‘61-L1 Yo
ADdIH 11g di ‘vouwres | 7 DOSMN 0861 ‘Sz-€T 11dy
uoneN JA/MqoH [[Areq | uoneN ‘N/RH [1A1eq Og ‘uopnudd | [ DDSMN 8L61 ‘v-T I1dy
OUIOY WO "H AM UOSYOE[ ¥ DSMN 9,61 ‘TI-01 '92d
[IENEIN
soure[/ueisuo)) ALy LA ‘S[[e] 18310 € DSMN vL61 ‘ST-€T [udy
BIJRYdS 'D'H gV ‘uolury TOSMN zL6l “€l1-11 [udy
MoJpues
1000(] duadny | oUARAN/IONII( dUANY 0D suop Mo | [ DOSMVN 1L61 ‘SI-¢1 1dy
[[PYNA P[oJeH | D "o SWel[IA 1 DSMN 0L61 '8T-9T AN
1032311
AANNIIXHY I1ey))/10jeuIp.100)
DOSMN (s)J1031p7 SSUIPIIV0A wnisodwAg uonedo| | wnisodwAig eq

VISOdINAS TIONNOD LVOD ANV dHdHHS d'TIAA NHHHLAYON

v



"‘“‘lu

nf
%f

v’ ’4*-
Y7 A

GUIDELINES OF THE NORTHERN WILD SHEEP AND GOAT COUNCIL

The purpose of the Northern Wild Sheep and Goat Council is to foster wise management and conservation
of northern wild sheep and goat populations and their habitats.

This purpose will be achieved by:

1) Providing for timely exchange of research and management information;

2) Promoting high standards in research and management; and

3) Providing professional advice on issues involving wild sheep and goat conservation and
management.

I. The membership shall include professional research and
management biologists and others active in the
conservation of wild sheep and goats. Membership in the
Council will be achieved either by registering at, or
purchasing proceedings of, the biennial conference. Only
members may vote at the biennial meeting.

II. The affairs of the Council will be conducted by an
Executive Committee consisting of: three elected members
from Canada; three elected members from the United
States; one ad hoc member from the state, province, or
territory hosting the biennial meeting; and the past
chairperson of the Executive Committee. The Executive
Committee elects its chairperson.

1. Members of the Council will be nominated and elected
to the executive committee at the biennial meeting.
Executive Committee members, excluding the ad hoc
member, will serve for four years, with alternating election
of two persons and one person of each country,
respectively. The ad hoc member will only serve for two
years.

The biennial meeting of members of the Council shall
include a symposium and business meeting. The location
of the biennial meeting shall rotate among the members'
provinces, territories and states. Members in the host state,
province or territory will plan, publicize and conduct the
symposium and meeting; will handle its financial matters;
and will prepare and distribute the proceedings of the
symposium.

The symposium may include presentations, panel
discussions, poster sessions, and field trips related to
research and management of wild sheep, mountain goats,
and related species. Should any member's proposal for
presenting a paper at the symposium be rejected by
members of the host province, territory or state, the rejected

member may appeal to the Council's executive committee.
Subsequently, the committee will make its
recommendations to the members of the host state, territory
or province for a final decision.

The symposium proceedings shall be numbered with 1978
being No. 1, 1980 being No. 2, etc. The members in the
province, territory or state hosting the biennial meeting
shall select the editor(s) of the proceedings. Responsibility
for quality of the proceedings shall rest with the editor(s).
The editors shall strive for uniformity of manuscript style
and printing, both within and among proceedings.

The proceedings shall include edited papers from
presentations, panel discussions or posters given at the
symposium. Full papers will be emphasized in the
proceedings. The editor will set a deadline for submission
of manuscripts.

Members of the host province, territory, or state shall
distribute copies of the proceedings to members and other
purchasers. In addition, funds will be solicited for
distributing a copy to each major wildlife library within the
Council’s states, provinces, and territories.

IV. Resolutions on issues involving conservation and
management of wild sheep and goats will be received by
the chairperson of the Executive Committee before the
biennial meeting. The Executive Committee will review all
resolutions, and present them with recommendations at the
business meeting. Resolutions will be adopted by a
plurality vote. The Executive Committee may also adopt
resolutions on behalf of the Council between biennial
meetings.

V. Changes in these guidelines may be accomplished by
plurality vote at the biennial meeting.



WMy,

>N
=S

A@‘t[mu @zﬁﬁdﬁ‘eff and> Goab> Council> &L

/;}) o "

E A ‘
U

o

FOREWORD

The papers or abstracts included in these proceedings were presented during the 22" Biennial Symposium
of the Northern Wild Sheep and Goat Council, held November 3-5, 2020. While plans had been made to
hold this NWSGC Symposium in April 2020 in Canmore, Alberta, the COVID-19 pandemic along with
travel restrictions resulted in not only a ~7-month delay, but we were forced into holding a virtual
symposium.

Heart-felt thanks are extended to the sponsors of, and all those participating in, this highly successful 22"
biennial symposium. Thanks to all of the session presenters for assembling and sharing relevant new science
on wild sheep and goat ecology and management.

Special thanks to Chair Beth MacCallum for leading a dedicated Alberta organizing committee; under very
difficult circumstances, Alberta delivered a first-class symposium.

Thanks go to all the committee members who adapted so readily to the fluidly changing timelines caused
by Covid-19. Mike Jokinen, Alberta Conservation Association, set up the registration process and oversaw
all the refunds when the April date was cancelled; he then started the process again to accept registrations
for the November virtual Symposium. The committee made frequent use of the conference call number
provided by Anne Hubbs, Alberta Environment and Parks. Anne was instrumental in bringing on Alberta
Environment and Parks’ IT Team to help run the virtual Symposium and maintaining this vital
communication. Rob Harris, Director of Engagement and Education and Jenna Curtis, Engagement and
Education Specialist, held training sessions in the use of Zoom for participants and monitored the entire
event to ensure technical difficulties were handled smoothly and the program was delivered.

Thanks to Kirby Smith for keeping track of the fund-raising donations and arranging the field trip, BBQ
venue and entertainment. When the decision was made to cancel the in-person event the Mount View BBQ
and Brewster Bus Lines returned our deposits with no questions. After long negotiations with the Canmore
Coast Hotel, Jon Jorgenson finally secured a written agreement to honour our deposit for future bookings,
to be used by the NWS&GC or another organization. Thanks to Ken Nowicki for helping with the
negotiations. Thanks to Kathreen Ruckstuhl for developing the program, inviting special speakers, and
tirelessly updating the draft agenda as the program developed. Kirby Smith’s virtual entertainment session
was a highlight of the Symposium bringing together musicians from Alaska, Alberta, and Wyoming. Thanks
to Jon Jorgenson for arranging for the banking services, tracking expenses, and producing the Proceedings.
All committee members were dedicated and a pleasure to work with.

We would like to thank the Alberta Fish and Game Association whose funding went to the printing of these
Proceedings.
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These Proceedings were edited by Kathreen Ruckstuhl. Peer-reviewers included Marco Festa-Bianchet,
Anne Hubbs, Jon Jorgenson, Margo Pybus and Kirby Smith. Suggested editorial comments were provided
to each senior author; senior authors had opportunity(ies) to accept or reject suggested edits, prior to
submission of their final manuscripts. Formatted page proofs were forwarded to respective senior authors
prior to inclusion into the final proceedings. Final content, particularly verification of literature citations, is
the responsibility of the authors.

While NWSGC strives for professional, scientific presentations at our symposia, followed up with quality
manuscripts for our proceedings, NWSGC Guidelines do not rigidly specify format, minimum data
requirements, or thresholds of statistical analysis for subsequently-included manuscripts. Thus, NWSGC
Proceedings may contain manuscripts that are more opinion-based than data- or fact-based; critical
evaluation of information presented in these proceedings is the responsibility of subsequent readers.

Kevin Hurley
NWSGC Executive Director
December 9, 2021
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