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EXECUTIVE SUMMARY

For more than a decade, the Citizen Wildlife Monitoring Project (CWMP) has conducted research using remote
OF YSN}Yasx gAfREAFS (GNFXO{AY3IZ FYR 5b! &abYLXS O02fftSOGA:
citizen science. Led by Conservation Northwest (CNW) in partnership with Wilderness Awareness School and

other groups and agencies, the Citizen Wildlife Monitoring Project is engaged in monitoring wildlife presence and

activity in critical areas for wildéfconnectivity, conservation, and habitat.

Citizen scientists from this project continue to contribute valuable new information about the presence and
distribution of wildlife in our state through both remote camera surveys and snow tracking. CWMP ofts co
geographic areas beyond those of ongoing professional research efforts, supplementing and strengthening the
work of agencies, conservation groups, biologists, and other collaborators on our Advisory Council.

During the 2017 remote camera seas86,vdunteers contributed more than 3,500 hours to the Citizen Wildlife
Monitoring Project by attending trainings, installing, and maintaining 72 remote camera installations in 30 survey
areas in Washington state and British Columbia.

/[ 2at Qa Y2y A (e Nhkgrdnto$wo Prajecis: demote camera monitoring (annual monitoring with
heavier effort from MayOctober) and snow tracking along Interstate 90 (typically Decesivtagch). At the
culmination of each project season, a monitoring report is preparatiraade public through Conservation

b2 NI Kg S & i &tis://dvvicanseiv&ionaw.org/wildlifemonitoring/). This report focuses on our results
from the 2017 remote camera monitoring ye&eparate snow tracking reports are available on our website.

In 2017, we concentrated our study area in two distinct landscgphe Cascade Mountains in Washington and

the transboundary mountain ranges of northeast Washington and southern British Gialuspecifically the

Kettle River Range and the Rossland Range. Within the Cascade Mountains, we have divided our study area into
three regions:

1. 2 aKAYy3G2yQa b2 NI-90 to/the 8. OCaRa8aibyrdeb (Raxth Gascades) L
2. 1-90 Corridor: Between Snoqualmie Pass and Easton along Interstate 90
3.2 aKAy3IG2yQa { 2 dzi-90 to/tHe EdlumiRaSRivar (Spuhdzéaskades)F L

The main objectives for the 2017 field season were to:

1) Detect the presence of gray wolL#énis lupusin the South Cascades.

2) Detect the presence of wolverine&lo guld in new locations and continue to monitor known
populations in the North and South Cascades.

3) Detect grizzly beardJfsus arctosin the North Cascades Grizzly Bear Recovery Zone (Appendix

4) Monitor the presence of a wide variety of wildlife species in t88 ICorridor (Snoqualmie Pass to Easton).

5) Document transboundary Canada lyhyiix canadensipresence in northeast Washington and southern
British Columbia.

With the assistance of Conservation Northwest program staff, contractors and our Advisory Council (listed in
Acknowledgements), survey areas wedablished based on our target species. Each survey area may contain
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multiple remote camera site®rogram vtunteers managedwo grizzly bear survey areas, eight wolf, eleven

wolverine, and five mlti-species areas in theQD rridor. There were also three survayeas in northeast

2} aKAYy3Iibi2zyQa YSOGGtS wAGSNI azdzy il A vatSelkirkCollegefireBNtislt 8 Y E Y
| 2t dzYoAl | t&az2 YIAyGFrAyAy3d 2yS feyE adaNBSe | NBF Ay a:

Over the course of the 2017 season, eatected nineteerspecies that fall into our priority listing for this project.
Highlightsfrom this field season include:

¢tKS O2yiGAydzSR R20dzYSy il GA2y 2F 62t OSNAYSaA Ay 2 aKA
documented wolverines in the southern portion of the North Cascades on eight separate occasions, including
two individuals visiting a site together. We continue to work on improving our coverage for difficult to access
locations, so that bait and hair snares can be checked on a frequent interval when target species have been
detected

O«

(@]

Although our teams recorded no Caralynx on the Washington side of the border this year, the efforts of

our volunteers have contributed to a larger study by our partners at Washington State University. Dr. Dan
CK2NYy G2y Qa alYYFf {LIGAIFE 902t 238 IdafaRo thhei lgrgeSshidyl G A 2 y
focused on distributions and population density of the Canada Lynx in the Kettle Range and Columbia
Highlands of northeast Washingtcemd has developed a methodology for laigmale, longerm monitoring

of lynx in Washington ate (Appendix VI)Through the CWMB, NX» [ dzZA al NAyYy St f A Qa a i dzR
6 SNBE adz00Saa¥dzZ Ay R20dzyYSy dAy3 [/ |Tyidsdefforts cdbnfributeoy & 2 dzi
furthering our collective knowledge and conservation efforts totect this rare and sensitive species.

(@]

Our volunteer teams documented fishers at two survey areas in the South Cascades. Both locations are in
close proximity to where fisher reintroduction efforts have taken place in Washington led by the Washingt
Department of Fish and Wildlife (WDFW), National Park Service and Conservation Northwest. Fisher photo
documentation provides visual evidence of the health of the animal at the date the photo was taken.
Reintroduced individuals have internal radio tramiters providing location information via overhead

telemetry flights; however, the lifespan of these devices will not provide information on the following
generatiort. In the coming years, we plan to expand our fisher monitoring and expect autsetd play a

role in documenting the presence of offspring and provide further evidence of an expanding population.

(@]

American martens were recorded at ten different sureegas in the Cascades. While not a target species for
our project, data collectedn martens is shared with our Advisory Council members carrying out research on
these animals.

(@]

Animals documented at90 Corridor survey areas for the 2017 season were of particular interest due to the
completion of two large wildlife underpasses at GGlgtek in 2014, recent completion of several smaller

dzy RSNONRa&AAY3A& YySIENbBbeEZ YR GKS AYyONBIFASR 2 LJJI2 NI dzy A
located within close proximity to these new highwapssing structures. Easton sites recorded preseof

seven different specieig habitat adjacent to the highway. The presence of this high number of species serves

1 Lewis, Jeff. Restoring fishers in Washington State. Wildlife Seminar at UW Jan 22, 2018.



Fa |y SEFYLXS 2F GKS ONR&aAAY 3T &0 NHOSidenBauddenzssh A ( &
areas have transitioned ta restoration phase, we expect to see wildlife making more use of them and

adjacent areas. As construction continues on the first wildlife overpass, we will continue to pay especially
close attention to wildlife activity nearby, including monitoring effoafter completion (expected in 2019).

The work of Conservation Northwest staff, interns, volunteers and partners through the Citizen Wildlife
Monitoring Project increases our understanding of wildlife on Washington landscapes and in the transboundary
regions of Washington and British Columbia. Not only does visual wildlife documentation influence research and
policy decisions, these animal images create a narrative and face for our wildlands that informs and inspires both
project participants and the pulali The Citizen Wildlife Monitoring Project emphasizes the importance of
monitoring and conservation efforts to ensure a stable future for wildlife species that call the Northwest home.

PROJECT OVERVIEW

Over a decade ago, Conservation Northwest began using citizen science as a way to advance our mission to
protect, connect and restore wildlands and wildlife from the Washington Coast to the British Columbia Rockies.
We continue to train and deploy over aidred citizen scientists each year throughout our mission area with the
Citizen Wildlife Monitoring Project (CWMP). This project uses remote cameras, genetic sample collection, and
snow tracking to document the presence and behavior of rare and sensjfis@es, as well as the presence of

common species in locations strategically important for landscape connectivity. Since its inception, CWMP has
remained an asset to wildlife agencies and professionals by providing valuable data from monitoring efforts in

I NBl & ARSYGAFASR d LRGSYdAlLtf O2NB KFIoAGEFEG F2NJ az2yS$

1. To engage and educate citizens about wildlife species and monitoring in critical habitat areas;

2. To record wildlife presence in the0 Corridor and along the-80 Snoqualmie Pass East Project in
strategic locations and in core habitat through remote camera monitoring and snow tracking;

3. To record the presence of rare and sensitive species that regional and national conservation efféots aim
recover including the fisher, gray wolf, grizzly bear, Canada lynx, and wolverine;

4. To facilitate the exchange of information about wildlife, including data from monitoring efforts, between
public agencies, researchers, conservation organizations néeisted individuals.

Due to the number of partners in the Cascades Ecosystem, CWMP operates through a collaborative effort
between Conservation Northwest and Wilderness Awareness School. Throughout each monitoring year,
Conservation Northwest actsastheNE 2S00 Qa I RYAYA&AGSNE FTA&OFf &aLl2yaz2N
as well as leading remote camera monitoring and equipment management. Wilderness Awareness School
provides inkind and financial support to the Project for activities asseclatith the 90 Corridor, as well as

important training resources and venues. Previously, 8@ Wildlife Bridges Coalition also supported the Project.

That coalition, administered and sponsored by Conservation Northwest, concluded its work at thie2@id o

CWMP has enhanced its positive impact through an Advisory Council (listed in Acknowledgements) made up of
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project partners, government agency biologists, and professional researchers. Our Advisory Council provides
valuable input to the review of aiyprogram; it also steers our yearly monitoring objectives and site locations.
Council members assist in developing our protocols, confirm identification of priority images from the season, and
provide a scientific audience for results gained in the fiddging from hair samples to tracks. These

collaborations between project partners and advisers are crucial to the success of the program year to year.
Collaboration keeps our efforts scientifically informed and relevant, ensures coordination rathedupbcation

of monitoring efforts statewide, and adds valuable;the-ground information to the conservation community.

/2atQa Y2YyAG2NAYy3I SFF2NIa FNBE oNRB|ISYy Ayid2z2 (G462 LINB2S
heavier effort from MayOctobker) and snow tracking along Interstate 90 (typically DecenMbarch). At the

Odzf YAYlFGA2Y 2F SIFOK LINRB2SOGX | Y2YyAG2NAYy 3 NBLRNI Aa
website (www.conservationnw.org/wildlifenonitoring/). This report fouses on our results from the 2017 remote
camera monitoring year. Separate snow tracking reports are available on our website.

In 2017, we concentrated our study area in two distinct landscgpke Cascade Mountains in Washington and

the transboundary montain ranges of northeast Washington and southern British Columbia, specifically the

Kettle River Range and the Rossland Range. Within the Cascade Mountains, we have divided our study area into
three regions:

1. 2 aKAYy3G2yQa b2 NI-90 tothe B.©CaRa8aibyrdeb (Raxth Gascades) L
2. 1-90 Corridor: Between Snoqualmie Pass and Easton along Interstate 90
3.2 aKAy3IG2yQa { 2 dzi-90 to/tHe EclumiRSRivar (Spiehdzaskades)F L

At the start of each year, monitoring objectives are establishg project staff with feedback and guidance from
the Advisory Council. These objectives are typically in response to current statewide priority species and habitat
identified as important for these species. In 2017, our monitoring objectives were to:

1. Monitor the recovery of gray wolve€énis lupusin the Cascade Mountains, with a particular focus south
2F LYGSNRBGIGS don Ay (GKS {2dziKSNYy wSO20SNER ®%2yS A
Management Plan (Wolf Plan). Our sites were determingdsponse to identified higiquality habitat
where wolves are expected to expand their existing range.

2. Document the presence of wolveringsiflo gulg in the North and South Cascades, outside of the
geographic scope of the ongoing North Cascades WolvEtimdy? In addition to visual documentation
through remote cameras, these sites are set up to collect valuable genetic information for wildlife
F3SYyOASasT LINAYFNREE& GKNRdAzZAK GKFANI Ayl 3ae o

3. Document grizzly bear$J(sus arctopor other rare carnivores in thizderally-designated North Cascades
Grizzly Bear Recovery Zone, approximately from Interstate 90 north to th«Ctn&da border.

2North Cascades Wolverine Study. Lead Principal Investigator: Keith Aubry (USDA Forest Service, Pacific
Northwest Research Station, Olympia, WA)



4. Observe the behavior and presence of all wildlife species in key habitat connectivity areas along Interstate
90 between Snogalmie Pass and Easton, where wildlife crossing structures are completed, under
construction, or planned for construction as part of tR@0l Snoqualmie Pass East Project.

5. Detect transboundary wildlife activity between northeast Washington and Britishn@wh with a specific
focus on documenting and collecting genetic information from Canada llymx canadensjs

WOLF MONITORING

{AYyOS Hnny3> 6KSy lnfefsidoduiNgtddNtie ¥ wolfupdSbord baSin Wdshington in

over 70 years, Conservation Northwest Ipdesyeda majorrole inwolf recovery in Wasington. As of December of
2016 Washington is home to 20 confirmed wolf packs, with the new Sherman patikneation in the spring of
2016andthe Touchet pack in late 2018/VDFWupdated their 2016Annual Report in March of 2017 to reflect the
a il S Qato-date walf codrtJwith aninimum of115 wolves calling Washingtstate home at the end of
2017. In addition to shaping wolf policy in Washingtand leading the Range Rider Pilot Proj#ictoughthe
CWMP, Conservation Northwestrries out monitoring efforts, the results of which arged to better understand
the distribution of wolves across theade.

The Wolf Conservation and Management Plan identifies three recovery zones in Washington: Eastern
Washington, the North Cascades, and the Southern Cascades and Northwest &mastling to this plan,

wolves will be considered recovered in the stafédashington if there are 15 successful breeding pairs for three
consecutive yeargeographically distributed across the thresgions Additionally, each recovery zone must have
at least four breeding pairs for three consecutive yearof2017, none & 2 I a K A ywdlfipdck<have H n
been documented in the Southern Cascades and Northwest Coast recovery zones, while 16 are present in the
Eastern Washington recovery zone. In 2017, CWMP fodtssed|f monitoring effortson detection south of-B0O
inthed G I 1 SQ&a SJo@herh BasdadeSdrd Northwest CdestoveryZone. Installations were located in

areas of predicted high quality wolf habitat or in response to specific anecdotal reports of potential wolf activity
within these recovery zones.

WOLVERIE MONITORING

The largest terrestrial members of the weasel family, wolverines are among the rarest carnivores in North
Americal They prefer alpin@nd subalpineenvironments where snow packs persist into late spring. Perhaps

3 The 1-90 Snoqualmie Pass East Project is designed to improve wildlife movement across 190 between Hyak and

Easton. The 90 project design includes 14 key animal -travel areas, where one or more improvements will be made

to allow for wildlife to better move across the interstate and waterways under the interstate. Maps of the identified

areas for wildlife passage can be found at:wsdot.wa.gov/NR/rdonlyres/F6513B4C-12AE-43D3-ABA1 -

95104CAAD29D/72075/190_Project_Folio_ConstWeb.pdf

4 http://wdfw.wa.gov/conservation/gray wolf/packs/21/

5 https://lwww.fws.gov/wafwo/articles.cfm?id=149489625

6 Gary J. Wiles, Harriet L. Allen, and Gerald E. Hayes, Wolf Conservation and Management Plan: State of Washingto

(Olympia, WA, USA: Washington Department of Fish and Wildlife, December 2011).

1 PDUT w! dw UEUaAOw*T YPOwW28w, EOIT OYI AaOWEOQEwW) 111 Ul aw/ dw" Ox1 OE

6 00YT UPOT wbOwUIT 1T w" O O ibbrhalbOwilfifeuMabem direri 1y 2o U7HAD07)) 2147udoi:10.2193/2006
7



http://www.wsdot.wa.gov/NR/rdonlyres/F6513B4C-12AE-43D3-ABA1-95104CAAD29D/72075/I90_Project_Folio_ConstWeb.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/F6513B4C-12AE-43D3-ABA1-95104CAAD29D/72075/I90_Project_Folio_ConstWeb.pdf
http://wdfw.wa.gov/conservation/gray_wolf/packs/21/

because they live in thesealsh environments where food is scarce, wolverines are extremely mobile carnivores
with largehome ranges between 100 km2 to over 900 km2. This means they typically live in low densities across
large landscape$After near eradication from the lower 48ates in theearly1900s, wolverines have begun to
recover in areas such as the North Cascades, and, since 2005, state researchers have ientifiedna dozen
individual wolverines. Much is still unknown about these rare and elusive speciethea®d/MP is helping to

collect more information.

Though conservation groups have pursued listing the wolverine as endangered under the Endangered Species Act
at both the federal and state levels, in the fall of 2014, the USFWS published their final rulireglisting status

for wolverine nationwide and determined that the species did not warrant federal protectitmsesponse to the
negative finding from USFWS, conservation groups have filed a lawsuit against the government to continue to
pursue protectim, citing habitat loss due to climate change and other fa¢foGonservation Northwest and

other organizations are pushing decisiorakers to create state and federal safeguards for wolverines as they

recover across Washington and other parts of the lod@states.

Through CWMP monitoring activities, Conservation Northwest will help shape recovery and critical habitat plans
for wolverines in Washington, inform land management decisions, and build upon ongoing research in the
Cascades. Our goals for walve monitoring in 2017 were to

1) Document the presence of wolverines in the southern portion of the North Cascades and the South
Cascades

2) Oollect definitive evidence of wolverines on the western side of the North Cascades in the Mount Baker
vicinity whee anecdotal reports of sightings and tracks have been made for a number of years

3) ollect genetic data through hair samples to help identify individual wolverines at all of our wolverine
monitoring locations.

In 2017, our wolverine monitoring continued the ChiwaukumChiwawaand Union Gap survegreaswhere our
remote cameras haveontributed to individual wolverine documentatiaver the course of multiple yearg/e
also established locations aklaska_ake(I-90 @rridor) in response to high relialtly sightings and Ethélake
(Chiwaukum)py guidance of our Advisory Coundib ensure that our efforts add to existing research, we

KKWE Owws5DYDPEOw! EE Scentifc B&3i© 1ri ConbedvingFonesd Camivores: American Marten, Fisher, Lynx,
and Wolverine in the Western United Statesd. Leonard F. Ruggiero et al.(Fort Collins, Colorado, USA: USDA Forest
Service Technical Report, 1994), 99127.

8l EOEDPOwS5 DY bE O JThe Kiéndiic Basi®f@r IC@nsewingdrarest Carnivores: American Marten, Fisher, Lynx,
and Wolverine in the Western United Statesdited by Leonard F. Ruggiero, Keith B. Aubry, Steven W. Bushkirk, Jack

L. Lyon, and William J. Zielinksi, 99 ¢+ 127. Fort Collins, Colorado, USA: USDA Forest Service Technical Report, 1994.

9 Washington Department of Fish and Wildlife December 17, 2013 press releag: fws.gov/mountain -
prairie/pressrel/2013/12172013 wolverine.php

10 Federal Agency Ignores Best Available Science in Decision Not To List Wolverine:
http://www.conservationnw.org/news/pressroom/press -releases/federatagency-ignores-best-available-sciencein-
decision-not-to-list-wolverine
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maintain sites that lie outside of the current study area established by the North Cascades Wolverine Study and
focus onlocations where ongoing researchers have made specific requests to complement their efforts. A few of
our volunteers have also become involved and are sharing data with us from theSvatkiGulo guloStudy

through their survey area at Mountaineers Creéll highlights and data associated with that project will be
reported on and communicated through the Mu8itate Study. We look forward to providing support and
continued collaboration with larger regional studies such as this one.

GRIZZLY BEAR MONITORI

At one time grizzly beardJ(sus arctosroamed throughout the wild areas of Washington. After their near
SEGANLI GA2Y FTNRY (KS t26SNIny &aidlidSa Ay (GKS mynnQas
Species Act in 1975 In 1997, theNorth Cascades, along with five other recovery zones, was identified as a key
area for recovery of the endangered bear specied designated as a federal Grizzly Bear Recovery'Zdiwav,

20 years after the recovery plan was written, the National ParkiG&eand the U.S. Fish and Wildlife Servicerare

the midst ofan important public process to explore options for recovering grizzly bears in the North CaScades

Despite anecdotal reports of grizzlies in the North Cascaddsecent confirmed sightirsgn British Columbjano
population or individual has been confirmed in téashington portion of the ecosystesince 199&'. Based on

expert opinion and a database of sightings, the U.S. Fish and Wildlife Service believe there are feb@r than
grizzlybé NA NBEYFAYAYy3 Ay 2| aKAyY INAGOGE?2, theByidsiKColuhbiaMiniBiigaf S Oz
Environment estimates there are six grizzly bears in the Canadian North Cd&cades

In 2010, with oversight from the North Cascades Interagency GrizatySs&committee, the Cascade Carnivore
Connectivity Project (CCCP) and other project partners began an extensive survey to detect grizzlies potentially
200dzLIe Ay 3 21 aKAYy3IG2yQa b'2Medforts of theQICRSchvergdappioriraic® ¥5 6 b /
of the NCE and did not detect photographic or genetic evidence of grizzly bears in the study area. Continued
monitoring in the area assists the National Park Service and the U.S. Fish and Wildlife Service in evaluating options

for grizzly bearestorationA 'y G KS NBIA2yd /2at Qa SFF2NI G2 RSGSOG 3
complement the work already carried out by the CCCP. Survey locations are selected based on the sampling

11 Grizzly Bears and the Endangered Species ActNational Parks Service:
http://www.nps.gov/yell/learn/nature/bearesa.htm

12 Servheen, C. 1997. Grizzly bear recovey plan: North Cascades ecosystem recovery plan chapter. U.S. Fish and
Wildlife Service. Missoula, MT.

13 North Cascades Ecosystem Grizzly Bear Restoration Plan/Environmental Impact Statement:
http://parkplanning.nps.gov/projectHome.cfm?projectid=44144

14 http://wdfw.wa.gov/conservation/endangered/species/grizzly bear.pdf

15U.S. Fish and Wildlife Service Species Assessment and Listing Priority Assignment Form:
http://ecos.fws.gov/docs/species/uplisting/doc4748.pdf

16 British Columbia Grizzly Bear Population Estimate for 2012 :
http://www.env.gov.bc.ca/fw/wildlife/docs/Grizzly Bear Pop_ Est Report_Final 2012.pdf

17 Cascades Carnivore Connectivity Project Grizzly Bear Survey:
http://www.cascadesconnectivity.org/research/grizzly -bear-survey/
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model created by CCCP and the sampling method they employed bage&d & Kl A NJ O2 NNJ f ¢ RS 3
and McKelvey (2008%/ 2 at Q&4 FASEt R LINRP(G202f I RIFILWGSR GKS&AS YSOK2F
OF YSN}Y RIFGF NYGKSNJ GKFY 5b! Fylfeaira olFlaSR 2y 3ISySi.
objedives were to collect information on the genetic structure of carnivore populations in the NCE and to detect

IANRTTEe 60SFENAR FYR 2GKSNJ NINB OFNYyA@2NBad /2at Qad LINR

[-90 CORRIDOR MONITORING

I-90 acts as a majdrarrier to wildlife traveling north and south in the Cascades. Results from adasaie
connectivity analysis designate a narrow corridor along Interstate 90 to be particularly crucial for wildlife
passagée? In an effort to create a more permeable intémge, the Washington State Department of
Transportation(WSDOThas developed a thiile highway expansion project called th8d Snoqualmie Pass East
Project, which includes measures for safer wildlife passage. Multiple crossing structures, includiagss®rare
slated for construction within the next five yedts

Our project has worked in concert withNSDOBnd Western Transportation Institute for close to a decade to
monitor wildlife activity along-90 within the project areawith support from thd-90 Wildlife Bridges Coalition
Through remote camera monitoring and snow tracking, CWMP has provided valuable data informiag the |
Snoqualmie Pass East Project throughout its planning and implementation phases. During the 2017 monitoring
season, thewildlife underpasses at Gold Creek and Rocky Run egmplete andhabitat restoration within and
adjacent to the crossing structur@gs underway. In September of 2QX®nstruction of the first archways for

the Keechelus Lake/ildlife Overcrossing begawjth the completion of the overcrossing structure projected for
2019%%. Our goals for CWMP in 2017 alorilwere to document wildlife activity at habitat adjacent to the
completed wildlife crossing structures as well as presence of wildlife in areasmél® future phases of the
project I a ¢Sttt | a / 2y-a05Wdhfe Qokridloy CamgalydiakdsCaritral Qascades Watersheds
Restoration programs

TRANSBOUNDARY LYNX MONITORING
Washington is home to one of the largest populations of Canadailythe continental United Staté$Much like
the history of wolverines in our state, lynx were targetadhe fur trade in the 1800s and early 1900s, and

8 ong, R.A., J.S. Begley, P. MacKay, W.L. Gaines, and A.J. Shirk. 2013. The Cascades Carnivore Connecfjvit

/ UONT EVUO0w wOEOEUEExI wil Ol UPEWEUUI UUOI O0wOi weddboOl EUPYPUA W
Final report for the Seattle City Light Wildlife Research Program, Seattle, Washington. Western Transportation
Institute, Montana State University, Bozeman. 57 pp. and Kendall, K.C., and K.S. McKelvey. 2008. Hair collection.
Pages 141182 in Long, R. A., P. MacKay, W. J. Zielinski, and J. C. Ray, editors. Noninvasive survey methods for
carnivores. Island Press, Washington, D.C.

191-90 Wildlife Bridges Project description and connectivity analysis: i90wildlifebridges.org/project -info

201-90 Snoqualmie Pass East Project Final Environmental Impact Statement:
http://www.wsdot.wa.gov/Projects/I90/SnogualmiePassEast/Finaleis

21 http://i90wildlifebridges.org/ construction -begins-on-first -wildlife -overpass-on-i-90/

22 Derek W. Stinson, Washington State Recovery Plan for the Ly®tympia, WA, USA: Washington Department of
Fish and Wildlife, 2001).
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trappingpressure along with habitat decline reduced their numbers drastically in Washington.dgeafiinese
pressures, lynx are protected under the federal and state Endangered Species Acts. Based on the preferred
habitat of lynx, Koelher et al. estimate that Washington has approximately 3,806flawailable habitat?
Researchers have documenteckttispersal of lynx across the Canadian border in northeastern Washiffgton.
Since wildlife travel across political boundaries, Conservation Northwest works closely with U.S. and Canadian
conservation allies to ensure that lynx and other wildlife can traaétly and seamlessly across the border.

Over the past several years, Conservation Northwest has piloted approaches to extend our monitoring efforts into
the transboundary Kettle River and Rosslamalintain mnges in Washington arsbuthernBritish Colurbia.

These effortsareaimed at documenting the presence of lynx and collecting genetic information on individuals
outside of ongoing agency research in the Cascade Mountains.

Themajor objectives for 2017 lynx monitoring in British Columbia wemoiunent the presence of lynx in the
transboundary Kettle River Range between Bri@stlumbia andhortheastWashington ando collect genetic data
from hair snags placed at each remote camera installat@arking towards these goals, we aimincrease our
understanding of lynx in this areend their relation to adjacent, bettestudied lynx populations in the Rockies
and Cascade Mountains.

In the fall of 2016we collaborated wittDr. Lui Marinelli and students from Selkirk College in British Columbia,
who maintained three lynx monitoring installations in Rossland RangesBg CWMP camerashese cameras,
installed in October ofach yearrun through the winter and provide us with a look at transboundary species
detections north of the borderAdditionaly, our project volunteers installed and maintained eleven camera
installations on thaVashington side of the border, providing support aupplemeninga larger lynx moioring
effort led byDr. Dan Thornton and hislammal Spatial Ecology and Conservati@bat Wasington State
University.

METHODOLOGY

CWMP is a voluntedrased project supported by Conservation Northwest stadfitractors,interns, and other
project partners. Though our winter monitoring season includes snow tracking techniques-8ldnipé majority

of our work is accomplished through the use of remote, motidggered cameras. The use of motitniggered
cameras represents an easy and verifiable method of documenting wildlife presence and have been used as a
significant, norinvasi\e research tool in many projects worldwideAdditionally, motiontriggered cameras

BgEUaw, wr Ol 1T Ol Uwl DWEOS Ow? ' E EDWE Ouds UuEA 200 RO EA-OUOGEUEBDEGUID B Quu
The Journal of Wildlife Managemen2, no. 7 (2008): 1518524, doi:10.2193/200:437.
24 Stinson, Washington State Recovery Plan for the LyrikD. Brittell et al., Native Cats of Washington, Section Ill: Lynx
Unpublished (Olympia, WA, USA: Washington Department of Fish and Wildlife, 1989).; and Kim G. Poole,
?#DPUx]1 UUEOw/ EVUUT UOUwWOI w+ a Otha@nalldi Wildlife Ranayeniredt 'ho. @ gLO9Y)HB70 OU DT U
505.
%5 EUEUOUT Pws E U U BDivesity?andnbubdaize d Kdidmmals with Camera Traps: A Case Study on
ECEwW5PUT POPEwW' EaUUI O Meesdyriky@r MonRdEQ Bidld@icdDi@rsity.Po§ Don E Wilson et al.
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provide a tangible, loveost way to engage citizens in wildlife monitoring and conservation. Together, our network
of volunteers and cameras provides invaluable data ompttesence of rare and sensitive species. Some of our
camera installations also include devices for collecting hair samples.

STUDY AREA

In 2017, we concentrated owtudy arean two distinct landscapesthe Cascade Mountains in Washington and

the transbaindary Kettle River Mountain Range of northeast Washingtwhsouthern British Columbia,

including the Rossland Range in B.C. Within the Cascade Mountains, we have divided the study area into three
regions:

1. 2 aKAYy3i2yQa b2NIK / -0 DbrlRSascadeb)2 NIIK 2F LY GSNRGFGS
2. 1-90 Corridor: Between Snoqualmie Pass and Easton afehg |
2 aKAY3i2yQa { 2 dzi-90 (SokthsCAdcaR&H Y { 2dziK 2 F L

SURVEY AREA SELECTION

At the beginning of each season, we select and prioritize monitoring survey areas in ratiabwith project

partners and our Advisory Council. Survey areas are initially selected based on target species and core habitat
with consideration of equipment inventory as well as staff and volunteer capacity. Our list of survey areas goes
through nunerous iterations as we discuss priorities and capacity with our Advisory Council. The finalized list of
survey areas serves as a guide for volunteer recruitment.

Each survey area is chosen for a particular target species based on our monitoring objectiveyear Figure

1). Our project staff works with specific advisers from our Advisory Council to develop survey area descriptions
that include the purpose of the survey area, special considerations, and general information that our volunteers
use to hdp select specific installation locations and camera trap design within the general survey area they are

charged with monitoring.

(Washington: Smithsonian Institution Press, 1996).
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Canada Lynx (13)
Grizzly Bear (3)
Wolf (28)
Wolverine (15)
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Gary Boba, Proj: GCS WGS 1584, Dota: CNW. WA DOT, ESRI 2017, Date: 11/8/17

Fgure 1:Locations of all 2017 camera installations specified by target sp&aesida lynx, grizzly bea©0 wildlifecorridor,
wolf, and wolverine.

Throughout the season, the field knowledge and experience of our volunteers help the CWMP staff and Advisory
Council reassess each survey area based on data gathered during the season. Because of their consistent presenc
in core habitat, volunteers provide invaluable feedback about the best survey area locations, current field
conditions, and habitat.

Over the course of the 2017 field season, our volunteers pld@2achiqgue camera installationg 80 survey areas
throughoutour study area in the Cascade Mountaémglin the Kettle RiveMountain RangeEach survey area
had between one and eight discreet camera trap installations spread out spatially and/or tdippbraughout
the survey areaBased on guidance from our yisory Council we ha€ightsurvey areagor wolves,eleven
targetingwolverine, twofor grizzly bearfive targeting multiple speciealong 190, andfour survey areas focused
on detecting lynx.
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CAMERA INSTALLATIONS

Depending on the target species and ldoatof each survey area, remote camera installation setup can vary.
CWMP follows specific protocols for remote camera installations based on the target species or monitoring
activity. The application of scent lure or bait in our project adheres to guidslastablished by our Advisory

Council. Wildlife use scent markings as important means of communication to establish territories, find mates and
prey, assess levels of danger, and interact with other individuals within the same VitBidgnt lure mimicthis

natural mode of communication and acts as an attractant, bringing individual wildlife to the remote camera
installation. No artificial atactants are used for thed0 Wrridor where the proximity of the installation is close

to the roadway and we @ not want to attract wildlife towards the road.

All installations targeting wolves 6D structures have a similar setup that includes motioggered cameras
secured to trees with scent lure applied nearby, unless specifically instructed othengisen@ix [I& Appendix

VI). In addition to scent attractants, @lf sets focus on travel such as junctions between game trails and aosed
lightly traveledroads Generally, two cameras are placed withidesignatedsurveyarea which can rangén
scalefrom ten to severahundred square milegpaced far enough apart to potentially capture different individual
animals (spacing varies depending on the target species or monitoring goals for the survegrmatgatentially
moved over the course of the yet increase the area surveyed

Installations targeting grizzly bears use a special lure developed by the U.S. Forest Service containing fermented
cattle blood and fish oil. This lure is highly attractant to bears and is poured over a large pile cdrmiusitks
constructed by volunteers maintaining these installations (Appendix Ill). Cameras are positioned to capture bears
as they smell and explore the brush pile and lure. Though these insialadb not include hair snaseif grizzly

bears are susgcted to have visited the installation, volunteers are instructed to collect hair if available.

The majority of installations targeting wolverine have a setup conducive to capturing visual documentation of
their chest blazes (Appendix IV). These instalfesj called ruspole stations, are constructed with natural

materials onsite. Wolverine rurpole stations include two cameras: a rpole camera, set directly across from

the run pole, and a vicinity camera, off to the side. These cameras are accompwgitiad, strung strategically

above the runpole. The hope is that the wolverine will stand on the-poie and look up at the bait, allowing the
run-pole canera to document its chest blaz@Vild bait (deer, elk, etc., often from road &ill animal} is peferred

for these installations. However, in cases where wild bait is unavailable, bait is purchased at butcher shops. In
addition to the bait, each installation designated for wolverine detection is equipped with snags for hair collection
as well as a see attractant. Though individual wolverines can be identified visually from chest blaze
photographs, DNA analysis is important to confirm individuals and retrieve additional information. The hair snag
system that CWMP employs consists of a gun brush b#itfive gun brushes attached horizontally. This belt is
attached just below the rupole around the treeln the field, if photographs from remote cameras indictite

target species hagisited the site hair samples are removed from the gun brushesw latex glovesnd are
immediately sent for lab analysis.

260U EUPEOWSdwW2ET Ol R1 UOw? UUUE E URcdihvasive ey Meéthoads ucamivbieg 0D O O w;

Robert A Long (Washington, D.C.: Island Press, 2008).
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Installations targeting lynan the Washington side of the border have transitiorzd Dan¢ K 2 NJ/lédrge ycala
detectionprotocol that was designed fdynxmonitoring which took place over trmimmer of 2017 (Appendix

V). This has been a recent change from the national lynx detection piategeloped in 1999 by McKelvsiil

being utilized in British Columbfappendix Yj. In addition to having remote cameras, these installations are also
equipped with hair snareand scent stations designed to attrdghx for DNA analysis.gpecial mixture of glycol,
glycerinand beaver castoreuris used at scent stations set ap recommended by McKelvey et. al.

During the 2017 season, the majority afraemote cameras were Bushnell Trophy Cam XLT, with a few
installations employing Reconyx RC55 or RC60. Camera settings are standardized for comparability across the
study area as outlined in the protocols (Appendix Il). Volunteers are trained in cam&ataition and

maintenance prior to each season at a training held by project staff.

SPECIES PRIORITIZATION

Though each survey area is established with a specific target species in mind, data on the presendargéhon
wildlife is also valuable. We @is species priority list that categorizes Washington species in order of significance
to our project as established by project staff in consultation with our Advisory Council. Using our category
structure, we are able to establish protocols for documegtiertain species of interest and facilitating timely
communication with project partners during the season. All Level 1 species detected at a remote camera
installation during the season are immediately reported to project siatf the Advisory Coundtr confirmation

and further communication.

The priority listing for our 2017 season is as follows:

Level 1

Wolverine

Fisher

Lynx

Wolf

Grizzly bear

Mountain red fox/Cascade red fox

Level 2
Cougar
Marten
Mountain goat

Level 3

Beaver

Black bear

Bdbcat

Coyote

Elk

Hoary marmot

Mule deer/White-tailed deer/ Blacktailed deer
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Moose

Porcupine

Raccoon

Striped Skunk/ Spotted Skunk

Snowshoe hare and smaller mammals (squirrels, rodents, American pika)

Livestock (cow and sheep)

Human (norvolunteer) ircludes: domestic dog with human, horse and rider, bicycle, and vehicles

Of note: whilenot one of our priority species, the Virginia opossum is amative mammal which we have
detected over the years at various locatioaadwe have included it where etected.

RESULTS AND DISCUSSION

During the ®17 monitoring season, volunteecsllecteddatayearround with the majority of the cameras
deployed from May through Octoberv@r the course of the seaso@WMPproject volunteersestablished and
maintained30 survey areasvith 72 sites These survey areas wedefined through communications with
Conservation Northwest program staff and scientists, Advisory Council and distributégroughout the

Cascade Mountain Range, northeastern Washington, and intedhthern regions of British Columbia. The
following results cover all of the mammal species detected on our camera traps, including all events involving
priority species for the project as outlined above. Only species falling within the three priority éeancluded.
Due to increasing interest in the interaction of wolves and livestock in Washington, any observed domestic
livestock and human activity has also been included in this analysis.

Though our program expands knowledge of wildlife presené®ashington, limitations to the breadth of our

data do existOur data cannot ascertain species diversitymeasure of evenness of distribution of different
speciespopulation size or species absenc®ather, our data focuses on species richndss numbe of

different species counted within an ecosystem or amghich has invaluable applications to the conservation and
management of rare and sensitive species in Washingtoaddition to assessing species richness, we assess the
number of observed eventsf identified prioritylevel species per study area. For the purposes of this project, an
event is defined as any visit of a single animal (or group of animals belonging to the same species) to a camera
installation with no gap greater than five minutesttveen images.

Results for this year are organized by target  Total Trap Nights CWMP 2017
species, as in 201&nd 2016 The number of Canada Lynx

discree remote camera installations at each
survey area and the total number of trap nights
or 24-hour monitoring period, is presented
below as anndex of relative survey effort in
each areathis year we have added an overviev
of our program effort and percent of the total
for the entire project(Table 1, Figure 2)

Grizzly Bear
1-90 Wildlite

Wolverine

Woll
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Figure 2 Total trap nights for CWMP by target species and percent of

overall effat.

Table 1.Total Trap nights for all target species survey areas in 2017.
Grizzly Bear 280

[-90 Wildlife 1638

Wolf 2775

Wolverine 4004

Canada Lynx 768

Total Trap Nights 9465

GRIZZLY BEAR
This season two suey areas in the North Cascades were maintained for detecting grizzlyveaesn additional
goal of detectinghe presence oény dher rare carnivores such as gravolvesin the North Cascaddgigure 3.

2017 Bear Installations

Status

© Retricved
O Active

@ Unrctricved

Figure 3 All grizzly bear installationsrf2017 were located within the North Cascades National Park.

The Baker River surveyear had two installations and volunteamyvisitedthe siteonce shortly afterthe initial
setup. Datawill be incomingn the summetrof 2018,0nce accessibility has proved Volunteers retrieved the
Green Lake camera, which wiastalled in 2015 and remained active for 267 days before the batteries died.
Three cameras have been out for multiple seasons;fremm the 215 season (one at Thornton Lake and ahe
Green lakes), and one from the 20E@ason (Blum Lakes). No photos have beeeived from thee cameras,
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though we are hopeful thatetrieval missions this spring or summeill be successfudsGreen Lakewasthis

past year These survey areas are in remotgatively high elevation locations in the North Cascades, most
requiring hours of oftrail navigation and buskvhacking to reach. The challenge that these locations have posed
to our volunteersn the past have led to more careful thought on placement sgadn commitment prior to some
camera installationdg-or 2017, limited effort of fouinstallations, 280 trap nights andp&rcentor our total effort

was focused on camera traps set to detect Grizzly bears in the North Cascades GoandeX Figure 2)

Table 2 Grizzly bear survey area informatipimcluding duration of monitoring and number of installations

Grizzly Bear Camera Survey Areas 2017

# of Installation Total Trap

Survey Area General Region Installations Date Removal Date Nights
Baker River NCNP 2 2017/09/03| 2017/09/16* 13 Grizzly Bear
Green Lakes NCNP A 2015/07/18| 2016/06/23** 267 Grizzly Bear

"One camera still on the landscape, no data received, *last revisit date, cameras still active, **retrieved in 2017

Fourspeciesvere cetected at Green Lake amtliring theshort interval at Baker Rivebbiack bearpbobcat, coyote,
spotted skunk, and many detections of snowshoe hare and smaller man(ifaals 3. Ourcameras aBlum Lake,
Thornton Lake and 29 at Green Lakset prior tothe 2017 season have ngéet been retrieved Retrieval is
expected during summer 2018.

Table 3 Number of detection events by species at grizzly bear survey areas.

Species Detection Events at Grizzly Bear Camera Survey Areas 2017

Species Priority Level 3
Spotted |snowshoe hare ang
Survey Area Black Bear Bobcat Coyote Skunk  |smaller mammals
Baker River 2
Green Lakes 5 8 1 1 54
GRAY WOLF

There wereeight survey areathat followed our species specific protocols for detecting gray wolves, all were
locaed south of F90 (Figure % Our monitoring efford dedicated to detecting wolves consistedtafenty-nine
installationsand atotal of 2,775 trap nights mking up for 29ercentof the 2017 monitoring seasdable4,
Figure 2.

While no wolves were dected in this region, a fisher was captured on camera at Blue Lake Ridge and images
have been shared Wi our project partners involveth recentfisherreintroduction efforts. Mountain lioawere

seen at seven of the eight survey areas. Twelve levekthpecies, including black bear, bobcat, coyote, elk, mule
deer, both striped and spotted skunks, porcupine, raccoon, snowshoe hare and smaller mammals, livestock and
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2017 Wolf Installations
O Installation

: —r AR e T i
Gary Boba, Proj: GCS WGS 1984 , Data: CNW, WA DOT, ESRI 2017, 11/6/17

Figure 4 All gray wolf installations for 20Were located south of the90 @rridor.

human (nonvolunteer) (Table b were detected duringhte season. Of these species, Blue Lake Ridge detected
eleven,nine were observedt Cispus and Little Nacheand éght at Manastash and Taneurt the Blue Lake
Ridgesurvey siteone Virginia possum was detected and it is notethat while this species is not one of our
priority species, the presence of amnative species has been recorded
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Table 4 Information for all wolf survey areas, including duration of monitoring and number of inétaiat
"Denotes the first date photos were received from survey areas left active over the winter. *Denotes the last date photos

were checked, but survey area was not uninstalled.

Wolf Camera Survey Areas 2017

Survey Area

General Region

# of
Installations

Installation
Date

Removal Date

Total Trap
Nights

Lure

Blue Lake Ridge GPNF 3 2016/11/04~f 2017/10/08* 728 Gusto
Cispus GPNF 3 2016/11/20" 2017/08/13 435 Gusto
Little Naches OWNF 5 2017/06/11 2017/10/08 238 Gusto
Lone Butte GPNF 3 2017/06/11 2017/09/10 164 Gusto
Manastash OWNF 3 2016/10/29" 2017/10/22 679 Gusto
Taneum OWNF 3 2017/05/25 2017/10/16 143 Gusto
Walupt Lake OWNF 4 2017/06/03 2017/10/07 182 Gusto
Wildcat Creek OWNF 6 2017/06/07 2017/10/11 206 Gusto

Table 5 Number of detection events byscies at wolf survey areasSpecies of skunk include; ~Stripgtspotted

Species Detection Events at Wolf Camera Survey Areas 2017

gfii(r:iltis BEYEIEN Level 2 |Level 3

Survey Area Fisher Zlg:main Bobcat gf::( Coyote [|Elk g;laer Skunk* | Porcupine |Raccoon \éi;%igsiim i:gﬂﬁfer'* o Livestock '(_r‘;r:a !
mammals volunteer)

Blue Lake

Ridge 17 41 37 13| 44| 125 b5** 3 1 39 10

Cispus 4 5 7 37 6 31 2~ 2 42

Little

Naches 3 20 1 18] 45 23 3 16 14

Lone Butte 4 8 5| 160 17 34 12

Manastash 12 18 11 62 35 11 77 18

Taneum 7 1 1 12 7 2~ 5 14

Walupt Lake 4 4 9] 16 24 6

Wildcat

Creek 3 3 5| 45 3 5 58 1

GENERAL WILDLIFE ALONG THE INTERSTATE 90 CORRIDOR

The 190 Wrridor for this project is defied as the 15nile stretch along-90 between Hyakimmediately east of
Snoqualmie Passat milepost 54, and Easton, at milepost(F@ure 5. The 90 survey areas in 2017 monitored
previously establishegriority areaswithin close proximity to the #ewayand wildlife crossing structures that

have been completed, are under construction or have been planned as part b9€Bnoqualmie Pass East

Project Four of the survey ared&old CreekPrice Creek and Crystal Sprinagisd Eastoyare inwildlife travel
corridorsleadingto these crossing structure¥hese installgons, established in the90 Wrridor, detect general
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wildlife movement and presence in relation to the wildlife crossing structudes.efforts totaled twelvaliscreet
locations bemg monitoredand 1,88 trap nights accounting for 1 2@of our monitoring effort¢Table 6 Figure 2

2017 1-90 Installations

O 1-90 Installation
& wildlife Crossings

— 1-90

Gary Boba, Proj: GCS WGS 1984 , Data: CNW, WA DOT, ESRI 2017, 11/6/17

Figure 5 All general wildlife installations for 2017 were located betwalyak and Easton on th€@0 @rridor.
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Table6. Information for al I-90 suvey areasincluding duration of monitoring and number of installatioii3enotes the first
date photos were received from survey areas left active over the winter. *Denotes the last date photos were checked, but
survey area was not uninstalled.

1-90 Wildlife Corridor Camera Survey Areas 2017

# of Installation Total Trap
Survey Area General Region Installations Date Removal Date Nights
Alaska Lake MBSNF 1 2017/01/20" 2017/05/25 125 None
Easton OWNF 3 2017/01/07~ 2017/09/06* 823 None
Gold Creek OWNF 5 2017/06/04 2017/10/2 240 Gusto
Price Creek OWNF 2 2017/06/04 2017/11/21 340 None
Crystal Springs OWNF 1 2016/09/25" 2017/01/13 110 None

Over the course of the seasampuntain lions, devel two specieswere detectedat both Gold Creek and Price
Crek. Sevetevel three species, including black bear, bobcayote, elk, mule deesnowshoe hare and smaller
mammals, and huma(nonvolunteer) were detectedAllspecies were seen at Eastercept the detection of a
mountain lion(Table ¥.

Table 7 Number of detection events bypgcies at40survey areas.

Species Detection Events a0 Camera Survey Areas 2017

Species Priority |Level 2 |Level 3
Snowshoe
Survey Area Mou.ntam Bobcat | Black Bea] Coyote Elk | Mule Deer Hare and { Human(non-
Lion smaller volunteer)
mammals
Alaska Lake 5 51 3
Crystal Springs 3 1 1 1
Easton 6 2 9 17 17 15 13
Gold Creek 2 11 2 3 8 1
Price Creek 1 1 79 47 4
WOLVERINE

Our wolverine survey aas this season spannéitroughout? | & K A y NbitRayfdBéuth Casdas, both east
and west of the Cascade CreBig(re §.
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2017 Wolverine Installations
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Gary Boba, Proj: 'GS 1884 , Data: CNW, WA DOT, ESRI 2017, 11/6/17

Figure 6 All wolverine installations for 2017 spanned between kheunt Baker Snoqualmie Nationabrest in the southwest
and northwestto the Okanogan Wenatchee NF east of the cascade cresigetblorth Cascades National Park in the
northeast

The wolverine monitoring includetil distinct installations4004 trap nights, making up 4208rcentof ourtotal
monitoring efforts for the yea(Table 8 Figure 2. Fourof our elevenwolverinesurveyareaswere active all year in

2017 ChiwaukumWUnion Gaplookout Mountain, and Ice Lakes. The Ice Lakes camera had not been visited since
2015, due to complications with accéas2016due to wildfires but was discoveredctiveby our volunteer team
andwith 8 separate wolverine detections over the course of the monitoring peNtmiunteers have réaited

and serviced the cameralumeous wolverine survey areas are currently bemaintained over the winter

season from 201-2018. These active sites inde: Chiwaukum, Union Gap, Lookout Mountain, and a Kendall
Peakand LakeEthel.
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Table 8 Wolverine survey area informatigiincluding duration of monitoring and number of installatiotfi3enotes a survey

area without a rurpole installed. “"Denotes therfit date photos were received in 2017 from survey areas left active over the
winter. *Denotes the last date cameras were checked, but survey area was not uninstalled. ~Cameras active over multiple
years, data received in 2017.

Wolverine Camera Survey Area 2017

# of Installation Total Trap
Survey Area General Region Installations Date Removal Date Nights

Chiwaukum OWNF 2 2016/12/04" 2017/09/16 560 Gusto / Bait
Chiwawa OWNF 2 2016/11/24~ 2017/9/07 574 Gusto / Bait
Hannegan Pass+ NCNP 2 2017/08/26 2017/10/29% 64 Gusto / Bait
Ice Lakes~ OWNF 1 2015/06/19 2017/07/23 765 Gusto / Bait
Kendall Peak+ MBSNF 1 2017/01/11n 2017/08/15* 145 Gusto / Bait
Lake Ethel OWNF 1 2017/06/03 2017/10/18* 137 Gusto / Bait
Lookout Mountain MBSNF 1 2016/10/29"  2017/1028* 364 Gusto / Bait
Mountaineer Creek OWNF 1 2016/11/25%|  2017/02/25 92 | Gusto/Bait
(Multi -St)

2? d”;e“fr Blossom OWNF 1 2015/06/28 |  2017/09/25 820 | Gusto/ Bait
Table Mountain MBSNF 2 2017/07/30 2017/10/15* 154 Gusto / Bait
Union Gap OWNF 1 2016/1119" 2017/10/14* 329 Gusto / Bait

As previously described, wolverine survey areas are different from our other survey areas because they typically
consist of two cameras at each installation. The vicinity camera captures detections within the genesaaldarea

the run-pole camera photographsnimalshead-on, on the runpole. For run-polesthat have been elevated to
accommodate for winter snowpack, the height differential between ground level angholancan sometimes be

over 10feet. Since two cameras aranning simultaneoushduplicate events are deleted prior to updating our
database to obtain a more accurate understanding of detection rate and species detecteoljtwdbubling

detection eventsTwo survey areadid not have rurpolesestablishedHanregan Pass and Kendall Pehkd one
camera each. Thiee Lakes anBummer Blossom Ridgameras were installed in 2015 and data walectedin

July and September, respectively, with both cameras still operational and detecting species presence

Our canerasdetectedwolverinesat Ice Lakes and a fisher at Lookout Mountioth level one specieJhe Ice

Lakes camera, which has detected wolverines in past years, was fagtivdune of 2015 to July of 2017 and

recorded eight separate detections, one witho individualwolverines passing through the site togeth@me

wolverine detections at Ice Lakepanned over four days in August 2016, in September a month &gam in

December of 2016, and two visits eleven days apart in July of. B@étause thaite had not been rebaited in

a2YS GAYSZ (GKS RSAANBR O0SKIFI@A2NI ySSRSR G2 200FAYy LK:
the act of rubbing on a hair snag for genetic samples were not achieved

Thesmall sample size of cells relatednton-invasive genetic sampling (hair samples compared to blood or tissue)
and the degradation of genetic samples from the elementeans that hair samples must be collected on
frequent intervals to obtain a quality sampd@d put in desiccant to dry andgserve the sample from
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degradatior?’. In areas with high detection rates ofrtget species, like Ice Lakege will bedeveloping a plan for

volunteers to visit the site more frequentty have a backup team that can revisit the site

Table 9 Number of déection events by species at wolverine survey areas.

Species Detection Events at Wolverine Camera Survey Areas 2017

Species Priority Level 2 Level 3

Smowshoe
. . Mountain Black Mule | Hare and |Human (non
Survey Area | Wolverine| Fisher Lion Marten | Bobcat Bear Coyote| Moose | Elk Deer | smaller volunteer)

mammals

Chiwaukum 1 67 10 49 9 32 193

Chiwawa 40 31 11 77

Hannegan Pass 8 1 7

Ice Lakes 8 1 4 1 25 42

Kendall Peaks 250 6 1 11

Lake Ethel 1 7 2 2 1 1

Lookout

Mountain 1 1 2 3 11 10 6 3 154

Mountaineer

Creek (Multi) 149

Summer

Blossom Ridge 9 1 3 1 3 7 71 1

Table Mountain 6 18 1 4

Union Gap 383 2 2

Marten and mountain lionboth level two species, were detected at ten amlf of the eleverwolverine survey
areas, respectivelgTable 8)Eightlevel three species, including black bear, bobcat, coyotmse,elk, mule deer,
snowshoe hare and smaller mammals, dnonan (nonvolunteer) were documentedt the wolverine survey

areas (Table P Marten, black bear, and snowshoe hare and smaller mammals were the maseffriygdetected
across allvolverine survey areasvhich is a similar trend as in past ye@rable 9).

CANADA LYNX

Out of our four survey areas, three were locat@enortheast? | & KAy 342y Qa
located on theBritish Columbiaide of the border in the Rossland Rangart of the larger Monashee Mountains
(Figure 7. Volunteers maintained elevediistinct camera installationsn the Washington side of the border

| 2f OAE €S

27 Correspondence with Cory Engkjer; Lab Technician; Forest Service Contractor, RMRS/Wildlife & Terrestrial
Ecosystems, February, 2017.
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throughout the monitoring seascand data was shared

Gary Boba, Proj GCS WGS 1984 , Data: CNW, WA DOT, ESRI 2017, 11617

Figure 7 All Canada lynx installations for 2017 spanned from the Rossland Range to the North in British Columbia to the
Kettle Range in the United States.

Table 10 Lynxsurvey area information for thirteen camera installations.

Canada Lynx Camera Survey Areas 2017

Survey Area General Region # of Installations Installation Date Removal Date Total Trap Nights

Albian Hill CNF 3 2017/06/20 2017/10/22 182 None
CoyoteMountain CNF 4 2017/06/11 2017/10/07 236 None
Rossland Range BCRR 2 2016/10/23 2017/01/14 166 Lynx
Sherman Pass CNF 4 2017/06/14 2017/09/14* 184 None

* last revisit date/no photos from removal date 10/14/2017

from two camera installations located inglRossland Range in British Columtbgaling 8.1percentor our
overall effort with 768 trap nightéTrable 10 Figure 2. Our partners in BC have detected Canada lynx consistently
each monitoring year since 201Baple 1). Qur program compliments largefforts of those researching the
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transboundary Canada lynx populatiowe look forward to receiving updates from our collaborators at
Washington State University researching the Canada Lynx populatidashingtorstate and the researchers at
Selkirk Céeége working on better understanding the lynx populatigithin the BC Kettleand Rossland mountain
ranges.

Of note are the gray wolf detectierat the Shermaiass and Albian Hill survey ar¢gable 1). A pair travelling
together, one collared ahonenon-collaredwere captured on cameraswell as two other detections afingle

wolves There are 17 confirmed packs in the Eastern Washington recovery region, which means the likelihood of
detecting a wolf is much higher than in the Southern Cassaael Northwest Coast recovery regions, where we
havefocused our wolf monitoring efforts.

Table 11 Number of detection events by species at lynx survey areas.

Species Detection Events at Lynx Camera Survey Areas 2017

Species Priority Level 2 |Level 3
Snowshoe
White- Hare and] Human
Canada|Mountain Black| Tailed| Mule Striped| smaller (non-
Survey Area Wolf| Iynx Lion | Bobcat| Bear|Coyotd Deer | Deer|Moose| Skunk| mammals| volunteer)
Albian Hill 1 2 20| 12 8 4, 10 2 17 14
Rossland Range 1 4 3 1 36
Sherman Pass 2 10 3 18 12 5 10 108 2
Coyote
Mountain 5 9 15 8 29 11 1 265 123

RECOMMENDATIONS FOR FUTURE MONITORING

At the end of eaclseasonwe reflect on lessons learned as we begin the process of planning for the next one.
Information and gudance from volunteers, project advisers, project partners, and project staff helps us identify
the best practices for remote camera monitoring in Washington. These recommendations improve the efficacy,
efficiency, and power of our work.

Our goals for th018remote camera monitoring season are to:

1. Assess monitoring efforts for grizzly bearsl other rare carnivorem the North CascadEcosystem.
Evaluate volunteers y R (i ébilityyaldxommitment to long, arduous, off trail navigation and site
accessand commitment to retrieving these camera@rinue to develop research relationships within
the North Cascades National Park.

2. Continue to focus on wolverine monitoring in areas that are accessible safelyoggat. Assess current
methods for collectig hair samples at rupole stations establish alternate team members that cassist
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in maintaining a site if target species are presgifork with other research projects looking at additional
monitoring methods for wolverine.

3. Reach out to colleges andhiversities to engage upcoming wildlife professionals in Washington wildlife
monitoring and look for other opportunities to partner with ongoing efforts.

4. Develop a new strategy to obtain volunteers and coordination capaciigrimeastern Washington in
order to continue and improve our Canada lynx monitoring efforts in the Kettle River Range.

5. Increase coordination in planning, reporting, and processing results from efforts by CWMP, Washington
State University, and Selkirk College researchers monitoringdadynx imortheast Washington and
southeastern British Columbia.

6. Ensure early coordination with other monitoring efforts throughout our coverage area, including
professional and citizebased research.

7. Evaluate our new data management system to ftaté data exchange between volunteers and project
staff. Look for new methods of data collection that may ease data management for volunteers and project
staff.

8. Provide expanded opportunities for connections between volunteers, other ongoing wildldedgearch
in our state, and field skill trainings.

9. Maintain clear communication with all team leaders in order to ensure that data is collected and
submitted in an accurate and efficient manner. Ensure that all protocol materials are easily accessible an
well-understood at the beginning of the season, particularly during the spring training.

10. Refine the training system for volunteers and develop new incentives for teams to submit data in a timely
manner.

11./ 2y GAy dzS Ay Ldzi G Ay 3 @aeNINSpyoject inty tRe nedt caline rélafidnalldatabasel i
Provide a simplified process for reporting project results and more detailed and refined analysis of project
findings, and facilitate sharing with project partners.

12. Improve genetic sample colléoh technigques byecognizing key areas for potential sample collection and
havinga backup team that can visit spectitesif needed.

13. Advise volunteers to visit the site more frequently and retrieve the samples as soon as they can to ensure
a high quéty sample is collected to improve efficacy of analysis.
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APPENDIX I: North Cascades Grizzly Bear Recovery Zone
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APPENDIX I
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Field Preparation

1. Research the target species for your camera, including its habitat preferences, tracks and signs, and
previous sightings in the area you are going.

2. Research your site, consider your access and field conditions. Where will you park? Do you need a
permit to park in this location? What is your hiking route? Call the local ranger district office closest
to your site for information on current field conditions, especially when snow is possible to still be
present.

3. Know your site: familiarize yourself with your location, the purpose of your monitoring, target species,
and site-specific instructions (i.e. scent application, additional protocols).

4. Review this protocol and the species-specific protocol for your camera trap installation, to understand
processes and priorities for the overall program this year.

5. Coordinate with your team leader before conducting your camera check to make sure you receive
any important updates.
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6. Gather the supplies needed for your check and schedule the pick-up either from the nearest
Conservation Northwest office or your team leader/members. Conservation Northwest contact at
Seattle Office: Laurel Baum (Monitoring Project Coordinator) 206.675.9747 ext. 201

7. Resources such as data sheets and protocols are available for download from our website at:
www.conservationnw.org/what-we-do/northcascades/resources-page-for-wildlife-monitoring-
volunteers/ or from the CWMP Google Drive folder:
https://drive.google.com/drive/folders/0BlppDLoUmp4nczI2ZzEXSVAXS1E

8. Before going into the field, make sure you/your team members have a copy of this document as well
as everything else needed on the equipment checklist. Most important: keys for cable locks on
cameras, fresh camera batteries and memory cards, lure, blank data sheet, pencil, maps, a
GPS to find your camera/document wildlife sign, and a digital camera to document wildlife
sign.

9. Ensure you review the camera technical tips and field manual for your camera, and if you have
access to the camera, conduct a mock set up.

Installing a Remote Camera Trap
(For the first time the camera is placed in the field for the season, or in case you move a camera trap)
Target Species Guidelines

Creating a remote camera trap involves more than simply attaching a remote camera to a tree
with the appropriate settings. The components of a remote camera trap include: specific location
of the camera based on knowledge and prediction of target species behavior and activity,
camera settings, and found or imported attractants.

All remote camera traps set up for CWMP are designed to target a specific species and with specific
research questions in mind. In some instances, such as along Interstate 90, camera traps are installed to
monitor general wildlife activity in an area. See the relevant species-specific camera trap installation
guidelines for details for your specific location (links below for online access to these documents).

Wolves: http://www.conservationnw.org/files/wolf-remote-camera-trap-quidelines.pdf

Grizzly bear: http://www.conservationnw.org/files/grizzly-bear-remote-camera-trap-field-methods.pdf

Wolverine: http://www.conservationnw.org/files/run.pdf/at _download/file
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Canada lynx: http://www.conservationnw.org/files/lynx_detection _protocol.pdf

General consideration

These are some general considerations for installing a remote camera trap, which apply to
general wildlife monitoring sets and for most applications for species-specific traps.

Location: Find a location where wildlife will most likely pass by 1 a game trail, a location with
tracks or sign, travel corridors (valleys, river corridors), and/or excellent habitat for your target
species (i.e. dense forested cover for martens). Landscape features that tend to funnel wildlife
movement and areas close to water may be good sites. Place the camera so that it is pointed
toward this area. Avoid sites within 500 m of campsites or human sign, or 250 m of human trails
if possible (this may be difficult for some of the I-90 locations). At a minimum, select a location
out of the line of sight from major trails and/or roads.

Trail Sets: If you are setting up a camera to target a trail, try to aim it at a 45-degree angle to the trail

(instead of shooting up or down the trail, or directly perpendicular to it). A 45-degree angle generally

captures the best images. When setting a trail camera on a road or trail used by humans, in addition to

using a lock box and python lock, consider trying to set the camera below or above head height so it is

|l ess visible. Setting it in a location that doesnéét
from people.

Lighting: For best results, consider how the light may affect the photos. Shadows and changes
in lighting can trigger the camera. Note that pointing the camera in a north-south direction often
offers the best results.

Visual Obstructions and False Triggers: Look for a clear site or one that you can easily clear

so that the camerads vVview i s mloush. Bldnsotusea kntfeeod by
saw if needed in forested areas to clear the screen. Be diligent about removing vegetation in the
camerabs view, especially from the foreground.
resulting from wind or shadows.

Mounting Instructions: Attach the camera to the mounting tree, above eye level (or at chest
level) and pointed downward toward the trunk of the other tree/feature that you are spreading
lure on. Depending upon the camera model you have, use the laser or test feature (see details
below) and other team members to help aim it at the right location. Consider the size of the
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animal species that you are targeting while aiming the camera. Point it low enough to capture
smaller animals like wolverine and pine marten, while the placement of the actual camera on the
tree is high enough to get a view of larger animals, like deer or bear, walking in front of it.
Cameras are often mounted pointing too high, so aim on the low side.

Once you have the camera in position, use bungee cords or camera straps and your python lock
to secure the camera to the tree. Branches or nearby wood may be helpful to help tilt the
camera downward to ensure the aim is correct. Try to anticipate spring snowmelt and changing
conditions in many locations (this step may need to be repeated during future camera checks).

Test Your Set: Some of our cameras have a test function in setup mode. Following your
camera model instructions, place your camera in test mode. Have one person walk in front of
the camera and look for the red flashing light. Test the range of your camera by walking back
and forth. The red flashing light indicates where the camera catches an image. Some cameras
have a viewer feature that will allow you to actually view the test images recorded. Use this
feature if you have it, or you can use a standard digital camera to view test images. Set up your
camera and walk in front of it in the location you anticipate wildlife to travel. Then turn off the
camera, remove the memory card and view the photos on your viewer or camera. Reposition as
needed.

For cameras without a test function, turn on the camera and walk in front of it, making sure to
cover as much ground as possible. Then open the camera and see what is captured in the
photo frame. Be sure to replace the memory card back in the camera and turn it back on,
and place a lock around the camera or through the lockbox containing the camera.

Index Photos: Whenever you set up or visit a camera trap be sure to capture an index photo.
When approaching an existing site, walk in front of the camera in order to get a photo of the
camera team visiting the camera. Before leaving a newly set up or serviced camera trap, once
again step in front of the camera in order to capture a photo of the team.

For new installations: hold up a sheet of paper with the following information written in
large clear letters on it: Camera installation name, date and time, team leader name,
latitude, longitude, altitude, and attractant used. Stand in front of the camera for 10 seconds
to make sure a clear photo is captured. All of this information will help us ensure that we are
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able to keep track of where images have come from. To avoid glare and to ensure that what you
have written is clear, please stand approximately five feet in front of the camera and use gray
paper and a thick, black marker to fill in the information.

Data Sheet: Make sure your GPS unit is set to report coordinates in decimal degrees and
record the GPS coordinates (use Datum WGS 84, lat/long coordinates in decimal degrees) on
your data sheet if this is a camera installation/move or if they were not recorded previously.
Carefully fill out all of the other information requested on the data sheet. Include relevant notes
about the location and details about access for people who will be servicing the camera trap. A
few photographs of the area and the approach might be useful for this as well.

Defining and labeling discreet camera trap installations: Each time a camera is moved to
a new location (more than 100m away from original location) this is considered a new
installation. A slight adjustment to a camera, where the camera is still monitoring the exact
same immediate location, just from a slightly different angle (which might be done in an attempt
to reduce false triggers due to lighting or waiving branches) counts as the same installation.
Carefully record the specific name of each individual installation on the data sheet. Use the
labeling convention outlined below for creating a discreet label for each new location you set up
a camera trap.

This name needs to be the same for every visit to the camera installation. Use the
convention outlined below for creating labels for each installation. Be sure to enter it the same
on all visits to the camera installation. See the spreadsheet with previous camera visits to
double check the title of the installation if you have any questions.

General location-year Example: Rainier-2016-1

installed-installation

number

General location This title is provided to you by Conservation Northwest when you

are issued your camera trap equipment. Use this title for all of the
installations you create in that area.

Year Record the year you INSTALL the camera (in the case of
cameras that are out over the transition from one year to the
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next, the title comes from the year when the installation was
created).

Installation Number Label each installation chronologically starting with 1. If you have
two cameras, the first trap you install will be 1, the second 2. If
you move camera 1 to a new location after a month, this will
become camera 3 and if you move the other camera it would
become 4 and so on.

Flagging: If needed to find a location, surveyor flagging tape can be used to guide you. Do not
rely on this as your only means of finding your camera again because it can disappear and there
may be flagging out there unrelated to our project. Be careful about placing flagging that
could give away our camera locations for security reasons. Use your judgment as to
whether flagging is necessary, and where and how much to use.

Scent Lures and Imported Attractants

Some CWMP remote camera traps utilize imported attractants including bait, scent lures, visual
attractants, and auditory attractants. Guidelines for the specific types of attractants are outlined
in the species-specific protocol documents. Below are some general considerations relevant for
all uses of scent lures and other imported attractants on CWMP remote camera traps.

General application of scent lures: Find two trees (or one tree and a rock, log or other feature

that the camera can be aimed downward at), about 10 feet apart; one tree that is both large

enough to mount the camera on and sturdy enough
The other tree or landscape feature is for spreading the lure on and can be any size. However,

make sure it is large/sturdy enough to withstand animals rubbing and leaning against it and that

the camera is angled properly to aim toward that area. Apply the attractant at a height where the

target species can inspect it.

Scent lure can also be attached higher on a tree trunk or overhanging branch where it will catch
the wind and travel further, attracting animals from a longer distance.
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Tr apper 6Whehapplygngthe highlyconcentrated trapperés scent
bottles) remember that a little goes a long way. Simply use a branch dipped into the bottle for
application, and put a few drops at the base of the tree. You can apply some to the bark of the
treeaswellandhang the #Alure twigo there or insert it

With fish oil, fish fertilizer, or oil from a sardine can, you can apply the scent more liberally. Try
pouring some at varying heights on the tree trunk, creating an oil slick that will remain on the
tree through rain events.

Aiming the remote camera: Placing the camera about 10 feet from the lure tree/feature (or
even a little farther out depending on the angle of the camera) is best for most camera models
toavoid cropping or only capturing portions of animal s.
needed to ensure species identification. Make sure that the attractant is only applied on
surfaces within the camerads view stredomthe wi | dI
camera. Set the camera, and then trigger it and review the images in order to be sure that the

area within the photo frame is appropriate.

Handling scent lures: Because the scent lures are so powerful it is vital to keep them
separate from the remote camera to avoid drawing attention to the camera itself. Bears in
particular can destroy remote cameras. Have one person on a team carry and handle the lures
and a separate person handle the camera. When traveling in bear country with carnivore scent
lures, always carry bear spray. When camping with lure, treat it as you would treat food. Store
it away from your camp, ideally hung from a tree just like you would hang food in bear country.

Make sure to record the exact name(s) of the lure(s) applied by your team on your data
sheet. This information will be entered into our database to track the wildlife response to
different lures.

Setting Two Remote Camera Traps in the Same Area

Most teams will have two remote cameras to deploy in their assigned area. Refer to the specific
guidelines for spacing these camera traps and considerations for variations between the two in the
species-specific protocols for wolves, bears, and lynx. For wolverines, these two cameras are used in
conjunction with each other at the same trap site (see wolverine-specific protocol).
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For general wildlife survey camera traps along Interstate 90, space your camera traps at least 1
kilometer apart and attempt to set up the two cameras in distinctive habitats. This will help increase the
diversity of the wildlife captured on camera. Other considerations might include setting cameras on
opposite sides of the interstate, setting one on a trail that clearly leads to the road or a culvert under the
road, and a second in habitat a bit more distant from the road.

Servicing a Remote Camera Trap

Instructions for servicing a previously-installed camera trap

Getting to Camera Site

1.

Use the site write-up, maps, written directions, GPS coordinates and photographs of the
area taken by the installation crew to locate your cameras. It might be helpful to take a copy
of the data sheet from the installation and/or previous visit, which may have useful notes on
it.

Be on the lookout for tracks, scat, or other wildlife sign on the way to the camera and if
encountered, document it according to the Wildlife Sign Documentation Protocol section
(below).

Look for flagging along the route and near the actual camera location if your team has
elected to place it.

If you move camera location for any reason, be sure to follow all the relevant instructions for
creating a new camera trap installation, including recording the location on the datasheet you
fill out.

Basic Overview of Camera Trap Check

1. Upon arriving, walk in front of the camera and trigger the motion sensor. This picture will

verify that the camera is working and also serve as a reference if the date/time is incorrect
(make sure to record the actual date and time of the check on your data sheet so that we
can crosscheck with the date/time on the photos when we download them in the office). If
the camera does not trigger, your batteries may already have died or your memory card is
full.

2. Unlock the cable lock to access the camera.
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3. Use the technical instructions for the appropriate camera model to replace the batteries and
memory card, check/set up all of the camera settings (Links to all model user guides are
below and on our website. Hard copies of user manuals are made available to team leaders
and stored in the office).

4. If appropriate for your camera trap, apply lure and install bait according to your specific site
instructions. Every site has unique directions, so be sure to understand and follow yours.
Please remember that a very little amount of lure goes a long way, and that too much can
deter animals. Their noses are much more powerful than ours. If you are applying bait you
will receive specific instructions from our staff and/or advisory council on this. Do not apply
bait at your site unless instructed.

5. Carefully fill out the data sheet with all requested information.

6. Arm the camera to take pictures before leaving the site. Be sure to step in front of the
camera to capture a ficamera checko i mage,
period between camera checks. Hold a sheet of paper up with all the information mentioned
above for index photos.

After your Camera Trap Check

Email a brief report of your visit to your team and cc Laurel Baum (lbaum@conservationnw.orq). If there
are any important news/findings, such as signs of a Level 1 species, problems with the camera or
location, etc. contact your team immediately upon return and cc: [baum@conservationnw.org. Please
pass on any information about the site to your team members, even if it is not as critical as the examples
listed above. The next team will greatly benefit from a brief report, including site conditions, what you
learned about animals in the area, topography, hazards, and any outstanding questions. Team leaders
will be the communication point between your team and Conservation Northwest.

Review, tag, and upload the photos from retrieved memory cards to Google Drive (online photo sharing
service) and fill out an online data form (see instructions for both below). You also have the option of
returning the memory card(s) and data sheet(s) to your team leader or the nearest Conservation
Northwest office ASAP. That way we can get the photos from your camera downloaded, reviewed, and
stored in our database. Indicate how data is being returned to Conservation Northwest on your data
sheet in case the images and the data sheet are separated.

Cameras should be checked roughly once each month throughout the season, depending on the camera
location and accessibility. Your team leader will schedule camera checks to ensure that sites are being
maintained regularly.
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Considerations for relocating a camera trap

Selecting a camera trap location, preparing the site and setting the trap can be labor-intensive. Most of
our target species have very large home ranges and even if they occupy the habitat where the camera
trap is set, they may not return to it for weeks or even months. For both of these reasons, once set
(barring extraordinary circumstances), camera traps should be left in place for at least one month.
Extraordinary events might include: large changes to the landscape where the camera has been set such
as logging, fire, snowpack changes, increase in human activity in the vicinity, or compelling and time-
sensitive evidence of a much more promising location in the area being surveyed.

After one month, it is reasonable to assess whether or not to continue to monitor the specific area where
you have set your camera trap. Sites that have been very active with a variety of other carnivore species
might encourage you to leave the camera trap where it is currently located. Sites that have had very low
activity might be worth relocating. Other factors to take into consideration may include an abundance of
other promising locations to monitor, or conversely, the current location appearing to be the best option.

Remember that when a camera trap is moved it becomes an entirely new camera installation and
needs to be labeled as such in all the data sheets and photo folders you submit. See above for
guidelines about labeling discreet installations. If you are using the coordinate-recording feature on a
remote camera, be sure to reset the coordinates to the location of your new installation.

RemoteCamera Data Sheet and Online Photo Submission

Photos should be processed following the guidelines in the Remote Camera Photo and Data
Management Guidelines (available online at
http://www.conservationnw.org/files/2017fieldteamphotomanagementguidelines). Below is a synopsis of
this process. Refer to full document for details.

Process Remote Camera photos: Review and tag photos in Windows Photo Gallery, Picasa, or
Iphoto

Windows Photo Gallery
Use Windows Photo Gallery if you use a Windows PC computer and have not previously downloaded
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Picasa

1.
2.

3.

Download photos to your computer.

Open Windows Photo Gallery. Navigate to the folder containing recently imported photos
by using the pane on the left side of the program.

Determine if you have any series of photos taken by false triggers such as light changes,
temperature changes, waving branches, etc. Delete all false triggers (carefully inspect
images before deleting to ensure you are not missing something subtle). Sometimes
these can number in the hundreds or thousands and we do not need to catalogue or
store them. Note that you can select multiple photos to delete at once when in the screen
with rows of thumbnails.

Updatethe fAiDescriptive tagso feature to tag all
conventions guidelines. This feature can be found in the pane on the right side of the program.
You can tag multiple photos at once by selecting as many as you want to tag, and then updating

phot

the ADescriptive tags. o0 The program automaticall

Picasa
1. Download photos to your computer.
2. Open photo folder in Picasa (under the nAFile
navigate to the folder on your computer with remote camera photos).
3. Follow step three above.
4, Use the fAitagso feature (found in the | ower right

ID using the labeling conventions guidelines listed at the bottom of this document. You can tag
multiple photos at once by selecting as many as you want to tag in the screen with rows of
thumbnails and then adding a tag.

Import photos into Iphoto.
Follow step three above.

Use the AKeywordo feat ur e hotagraphs Woe tanbatcle s p e ci

enter keywords to save time, by selecting multiple images at once in the gridview.

Once all photos are labeled, export them into a folder on your desktop or directly onto
Google Drive. When exporting images from Iphoto to send to Conservation Northwest, be
sure to select the following settings (see image below of export dialogue box).
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4 Web Page Slideshow
Kind: JPEG

JPEG Quality: Maximum

Include: Title and keywords
Location information

Size: Full Size
File Name: Use filename

Prefix for sequential:

cancel  (EEEINN

Upload Remote Camera Photos to Google Drive

1. Each time you upload new photos from a camera check you will need to create a folder in
Google Drive for each camera you check (most teams will have two camera sites).
2. Navigate to Google Drive either through an internet browser or through the app on your

desktop.
3. Create a folder within your Google Drive account. The folder will need to be labeled as

such:

Site-Year-Installation # XXX (previous visit date)-XXX (current visit date)
Example: Mt. Rainier-2015-1_12AUG2016-30AUG2016
And for second installation in that area:

Mt. Rainier-2015-2_12AUG2016-30AUG2016

4. For wolverine run pole camera sets where two cameras are set for the same installation:
within the folder you create for each site visit, place the photos from each camera into a
separate folder | abeled: firunpoleo and fvici
a. Create a "site location" folder.
b. Since there are two cameras installed at the same site, create two folders within
the "site location"” folder.
i Example of fAsite | ocationo folder:
Mount Baker-2015-1 12April2016-5May2016.

c. The first f ol der waldertshould be Iabelediranpadleéand oc at i o
should contain the photos from the camera that is set facing the runpole.
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d The second folder within the fAsite | ocatd.i
should contain the photos from the camera that is set up to record the entire site

scene.
5. Add all of the photos from your camera check into the appropriate folder.

6. Once all of the photos have been added to th
wildlifemonitoringproject@gmail,.com. To do this you can dright
and select AShared in the popup menu. Then a

7. If applicable, you can include a note in each camera folder (via Word document or
Google text document) for any instances of runaway photo-taking from false triggers, or
other relevant issues. Place this document in the folder with the applicable photos.

8. Once photos are completely uploaded to shared folder, email
wildlifemonitoringproject@gmail.com informing us that the photos have been uploaded.

9. If you are having trouble uploading photos or have any questions contact Laurel Baum
(Ibaum@-conservationnw.org).

Other general field photos

If you have relevant general field photos from your camera outing you can share them with the project in

the same way as above. Upload any relevant photos you take with your own digital camera of the

site/route to site/wildlife tracks and sign, etc. into a folder and share it with

wildlifemonitoringproject@gmail.com. Label it with the site name, dat e
Field Photosd .Ex@ mp | e @ MtGeneRlaield Photos-8 30 _2)016 0

Label photos as best you can prior to uploading them into the folder and include a Word document with
additional details such as GPS coordinates of specific photos and route descriptions, etc as needed.
Note that if you have the ability to add GPS coordinates and captions to the metadata of individual
photos, CNW will be able to access this information.

Enter data into online Remote Camera Check Data Form

All data from each camera installation, check, location change, and removal needs to be filled
out on your CWMP Field Data Form while in the field. Once you get home, enter all data from
field data forms into the online form: https://docs.google.com/forms/d/1-
IWnxtwVna6VBoEel6U]TXwHT35fJ62dglINCKAMNXxQ/viewform. This data form needs to be
filled out for each camera every time you visit it!

Notify Conservation Northwest once you have uploaded yqirotos

Once photos are completely uploaded to the shared folder, email wildlifemonitoringproject@gmail.com to
let us know.
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CWMP Communications Protocol

Due to the potential social and political sensitivity of some species and the importance of this work being
shared in a scientific and thoughtful manner, the Citizen Wildlife Monitoring Project has a
Communications Protocol for all volunteers and staff.

All photos taken by cameras owned by the CWMP are owned by the non-profit organizations sponsoring
this effort. We strongly recommend that any cameras not owned by CWMP but contributing to our effort
follow this protocol as well.

(@]

All photos taken by cameras and retrieved by teams are only released to people outside the
program by one of the three program sponsor organizations or by an agency affiliated with our
Advisory Council. Volunteers are not to share their results with anyone outside the program
directly.

Photos gathered off of a camera are sent in per the protocol above for review and decisions
about communicating findings.

If you feel you have captured a photo of your target species, you can upload it to Google Drive
and alert our staff OR email it directly to our staff. Photos can be emailed simultaneously to
Ibaum@conservationnw.org and jwatkins@conservationnw.org (to ensure that even if one of us
is on vacation they are viewed).

Selected photos are shared on our website and results are reported in our volunteer e-newsletter.
Requests for any photographs can be made through our program to lbaum@conservationnw.org.
Photos that need further identification or discussion are taken to our Advisory Council prior to any
wider release, and we will notify you of the discussion and outcome.

Any interaction with the media based on the results of a camera is decided upon by the host non-
profit organizations, and shared with the Advisory Council.

An annual report is prepared at the close of each season that will share and discuss all results. At
that time, all results, with the exception of details of camera locations, are public information.

(@]

(@]

(@]

O«

[@]3

(@]

If any member of the press approaches you about the program, please re-direct them to our offices and
staff.

Contacts for Remote Camera Work for 2017:

Project Coordinator: Laurel Baum, Ibaum@conservationnw.org or 206-637-9747 ext 201; Project
Director: Jen Watkins, jwatkins@conservationnw.org or 206.940.7914
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Wildlife Track and Sign Documentation

It is not uncommon for the animals we monitor to leave tracks or signs of their presence even if they do
not trigger our remote camera trap. If you observe tracks, scat or other signs that may be from one of our
target species (on your way to the camera or at the camera site) use these procedures for documenting
the sign. This information may be useful for refining our camera trapping effort or as evidence of the
presence of our target species.

Documenting Tracks and Signs

See appendix for diagrams and further instructions.

Stop your companion(s) and bring tracks to their attention. Stop walking to prevent destroying tracks.
Determine if you believe the tracks or sign in question could possibly be one of our target species. If so,
proceed to document them. If not, carry on with your other activities.

Select the clearest tracks for photographs (and measurements). Consider photographing tracks in a
variety of locations if possible. When ambiguous or unidentifiable tracks are found, the first step is to
search the area for better tracks of the same animal. If there is a trail you can follow, this is one way you
may discover clearer tracks for that individual. In general, look for where the creature has entered more
sheltered areas away from direct sunlight, wind, further snowfall, or whatever has likely obscured the
tracks.

If clearer identifiable tracks cannot be found, then ambiguous tracks, which could be one of our target
species, should be documented with care. Unclear tracks that are clearly NOT the target species do not
need to be documented. Photograph tracks, trail patterns, and other signs as per photo-documentation
procedures below.

General consideration

Take multiple photographs to ensure you get a quality shot. Take at least one picture of the track that
includes a card in the picture with:
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Date

Location name

Observer name

GPS coordinates and map datum

O o0oOo0o

Individual tracks

Take a photo looking directly down at track to reduce distortion. Include two scales, preferably rulers, one
running lengthwise and the second running widthwise. Collapsible ski poles with visible cm calibrations
also work.

Track patterns, trails, and other signs

Include a scale of some sort. This may mean you leave the scale you used for an individual track on the
ground by that track (thus also giving a reference for where the individual track sits in the pattern). Try to
take a picture looking directly down at the trail to reduce distortion. If this is impossible due to the size of
the trail, include scales both near and far to account for distortion. Including a person in a photo can help
with scale for larger frames. Also consider taking pictures of people looking at the tracks or sign, or
pictures that show the tracks in the context of the location they are found to accompany the detail
pictures.

Trailing and Specimen Collection (OptioffaRkcommended)

Assuming time and safety permit, attempt to follow -
possible. Trailing is carried out for two reasons:

6 To collect more geographic information on th
6 To search for and collect specimens that can be used for DNA analysis (e.g. hairs or
scats).

If you are able to locate and collect a genetic specimen related to tracks that you have photo-
documented, carefully collect the specimen following the same guidelines laid out for our
camera traps (http://www.conservationnw.org/what-we-do/northcascades/pdf-reports-and-
forms/2010_wolverine-protocol-1).

Out of the Field

Once you come out of the field, contact Conservation Northwest for specific instructions on how to
handle delivery of materials (photographs, specimens). Immediate communication is highly valued.
Strong evidence may solicit a hasty follow-up response in the area of discovery which might include
setting up/resituating remote cameras and hair snags, or follow-up tracking surveys.
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Appendix: Track Photo Documentation Guidelines

PHOTOGRAPHS OF INDIVIDUAL TRACKS:

Take photo looking directly down on track to reduce distortion.
For close up photographs, fill t he entire frame with the track and measuring devises
Include two scales, preferably rulers, one running lengthwise, the second widthwise.
Take at least one picture of the track that includes a card in the picture with:
Site Name
Date
Observation Number
6 TeEEOQwOI EEI1 Uz UwOEOI 6
5. Take multiple photographs to ensure you get a quality shot.

PR
O« O¢ O«

OOO

PHOTOGRAPHS OF GAITS/TRAIL PATTERNS
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1. Include a scale of some sort. Often this may be leaving the scale you used for an individual track on
the ground by that track (thus also giving a reference for where the individual track sits in the
pattern).

2. Try to take picture looking straight down on trail to reduce distortion. If this is impossible due to
size of trail, include scales both near and far to account for distortion.

PHOTOGRAPHING THE SETTING

Also consider taking photographs of people looking at the tracks or sign, or pictures which show the
tracks in the context of the location they are found to accompany the detail photographs.
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APPENDIX III

Grizzly Bear Remote Camera Traps:

Installation and Monitoring Protocol

Citizen Wildlife Monitoring Project

Prepared by
David Moskowitz
and

Alison Huyett

This document available online at: https://www.conservationnw.org/wildlife-monitoring/

Citizen Wildlife Monitoring Project partner organi zations: Conservation Northwest
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Introduction

"6,/ zUwl i1 OUUwU O wEBJrslslatetdsindribifsin 4h® MomtEGageates i qosystem (NCE) is

designed to complement the work already carried out by the Cascade Carnivore Connectivity Project

(CCCP). Locations for surveying are selected based on the sampling model created by CCCP (Long et al

| Yt AWEOQEwWUT I wUEOxODPOT woOl Ul OEwUT T awl OxO00al EwWEEUI Ewd
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primary research objectives where to collect information on the genetic structure of carnivore

populations in the NCE and secondarily U OwET Ul EQwl UP44 OawEl EUVUWEOEwWOUT T U
primary research goal is detection of grizzly bears. Because of this, replacing hair collection with a

remote camera allows for a simplified set up and removal of the detection system. Data collected require

much less complex and expensive analysis. Because field identification of grizzly bears as compared to

black bears Ursus americanusinvolves features that are relatively easy to detect in close up photographs

(head and shoulder shape), remotecameras set to take multiple photographs and photograph

continuously once triggered should allow for definitive identification of grizzly bears if detected.

Methods for attempting to collect genetic samples (hair), if a putative grizzly bear is detected via
photograph, are covered as well to help confirm identification and potentially shed more light on the
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genetic relatedness of grizzly bears in the NCE to elsewhere in the Pacific Northwest.

Safety consideration

Travel in bear country requires attention to several safety considerations, especially when hiking, and

potentially camping with a powerful scent lure designed to attract bears. Teams should carefully review

how to distinguish between black bears and grizzly bears and procedures for how to behave during a

El EUwlI OEOUOUI UB w61 UUI U O whth:ovestenivildlide.ord U provides argektallent EUD U1 |
overview of this topic, as well as links to more resources. Below are a few key expectations for CWMP

camera teams traveling in the backcountry in potential grizzly bear country.

Always carry bear sprafCWMP provides teams with at least one canister of commercial pepper spray
designed to deter bears. Teams should keep this out and accessible at allitnes while in bear country and
be familiar with how and when to employ it. The chances of an aggressive encounter with a black or
grizzly bear are relatively low but often happen unexpectedly and teams need to be prepared for this
eventuality.

Keep scentuke out of campsite€arry scent lure in a sealed container inside of a dry bag (provided by
CWMP) clipped to the outside of a team members backpack. For overnight trips never bring this bag

into camp. Instead, before entering camp, hang the bag from a tree using a rope to hoist it out of reach of
a potentially curious bear. Lure should be left at least 50 meters outside of your camp, similar to how
food is handled for bear safe backpacking.

Stick togetherAs part of scouting for a specific location to set a camera trap, teams will be looking for the
best habitat, food sources, and marking signs of bears. Doing so inherently puts teams at a greater risk of
having an actual encounter with a bear. Staying together as a group while searching for and installin g a
camera trap can greatly increase the chance of early detection of a bear and decrease the chances that the
bear will act aggressively towards the team.

Camera Trap Site Selection

In 2014, CWMP will be selecting field locations based on the sampling model created by CCCP (2013).
CWMP camera teams will sample areas as yet unmonitored by CCCP. CCCP divided the NCE into
hexagonal sample units, each 2500 hectares. Each field team will be assigned two specific sample units
for the summer to be monitored successively for one month each. Each unit should be sampled with two
remote camera traps, set about 23 km apart (minimum 1 km). Each trap should be set for 1 month.
Camera teams should deploy and recover both camera traps on the same visit to the study area.
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Selecting a location

Once in the targeted sample area, remote camera teams need to select an appropriate specific location to

Ul OwUT | wEEOT UEWUOUExG6w3T 1 wWEUUUEEUEOQUwWUUI Ewi OUwWUT 1T UT w
curiosity, though it often also elicits a marking response in bears as well. While the scent lure used for

these installations is very powerful, locating the camera trap in a place where bears will likely be

traveling and foraging naturally will increase the odds of detection of bears at the site.

Grizzly bears in the NCE likely depend on plant foods for the majority of their diet (North Cascades

Grizzly Bear Recovery Team 2004) including glacier lily bulbs, grasses and sedges, and various species of

berries. Subalpine meadows, riparian and wetlands, and forests or opens with a high density of fruiting

berry bushes would all be natural attractants for grizzly bears. While plant foods likely make up the
OENOUPUA WOl wi UPd4adawE]l EUUZ wEDI U whiteetirigland will eekoud T DU wU x
animal foods whenever possible. The carcasses of large animals are a particularly strong attractant for

grizzly bears. Grizzly bears will scent mark by rubbing their bodies against trees located along travel

routes as well asin and adjacent to important food resource locations.

Besides clear footprints, the foraging digs of grizzly bears are both relatively easy to detect if present and
distinctive making them a particularly useful sign to search for (refer to Appendix 2 for examples of
foraging and marking signs of grizzly bears).

High quality habitat can be predicted based on a review of maps and satellite images prior to heading

into the field and then scouted for actual conditions and suitability for a camera trap once in the field.
Allotting time to scout several possible locations before constructing the camera trap can help increase
the effectiveness of the placement of the trap. Field teams will be briefed by project leadership and
advisers on particularly promising lo cations to focus on in their sampling unit prior to field trips. Once a
location has been selected to set the remote camera trap, follow the guidelines below to select the specific
location to deploy the trap.

Camera Trap Set

This camera trap is an adaptaton of the hair corral described by Kendall and McKelvey (2008) and
utilized by CCCP (Long et al 2013) in the NCE. It is based on a classic bait structure that bear hunters
from around the world have used to attract both black and brown/grizzly bears.

The scent lure used for this trap is a combination of fermenting cattle blood and fish oil provided by
United States Forest Service to CWMP. This lure is extremely strong smelling. Care in transporting the
lure in the field and out is key. The lure is designed to trigger a foraging/curiosity response in bears to
draw them to its location but has also been observed to elicit rubbing behavior (a communication
behavior) once they are at the location. Because of this, situating the trap in a location that will lik ely
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attract bears because of nearby natural food sources, existing marking trees, or trails and travel routes
that appear to be or would predicted to be used by bears are all habitat features that can increase the
chances of success of the camera trap.

If in the process of scouting for a specific location for the camera trap, a team encounters a rub tree, large
animal carcass, or other feature that acts as a natural attractant for bears, this camera trap can be
constructed adjacent to the natural attractant.

Once an area has been selected (see above for guidelines), look specifically for a small clearing where a
debris pile can be created in the middle of it. Construct a pile of sticks, branches and woody debris. Pile
should be about 3 feet in diameter and smilar in height with a mix of fine and course material and dense
enough so that the full liter of scent lure poured on it will have a lot of surface area to adhere to.

The pile should be constructed in a location where the remote camera can be attacheda a tree about 15
feet away facing the pile. Ideally the camera will be facing roughly north to decrease the chances of the
sun triggering the camera and also avoiding backlighting animals which trigger the camera when they
visit the bait.

Follow general guidelines for remote camera trap installation in regards to situating the camera. Because
the scent lure used for these traps is so powerful it is vital that who ever is handling the bait does not
touch or go near the camera. Ideally one person can be respnsible for handling the bait and another for
the camera.

Putting out the scent lure should be the absolute last thing you do at the camera trap location.
Completely construct the entire debris pile and set up the remote camera and test it first. Fill out the
camera check datasheet completely. Once the camera is set with all the appropriate settings and situated
facing the debris pile correctly, turn on the camera and close it. Then have one person open up the scent
lure and apply it to the debris pile and any overhanging structure available.

If possible constructing the debris pile around a tree sapling or snag or under the overhanging branches
of a nearby tree will give additional surface area to attach scent lure too. In this instance pour a small
amount of the attractant higher on the tree or dip a branch or frond from the overhanging branch into
the lure before pouring the remainder over the debris pile. Be sure that wherever you place scent lure is
within the field of view of the remote camera and activ ity there will trigger the camera.
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Figure 1. Layout of camera trap set. lllustration by Jenn Wolfe.

Remote Camera Settings
Photo, 3 shots in series, 1 second delay, 5 megapixels.

Data Collection

Based on the sampling protocol set by CCCP (Long et al 2013 each installation should be left for a
month. The CCCP protocol called for servicing each camera at 2 weeks but this was primarily to reduce
the destruction of genetic samples collected at the trap. For CWMP purposes the scent lure should
persist for an entire month and the remote cameras used can easily function for 1 month.

At one month, return to the camera trap location and walk in front of the camera to trigger it and capture
the date and time of when you arrive on the site. Before disturbing the d ebris pile, remove the memory
card from the camera and review the images on it using a digital camera or devise designed to review
images from SD cards. If it appears you have captured images of a grizzly bear AND it was engaging in
rubbing behavior on a tree or debris pile in the trap area inspect these locations and see if it has left hair
in this location, carefully collect these genetic samples if possible following directions below. If not carry
on with camera trap disassembly.

Fill out the camera check datasheet completely. Use a stout stick to deconstruct and disperse the debris
pile. Avoid getting residual scent lure on hands or gear. Ensure that who ever is handling the remote
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camera does not approach or deal with the debris pile in any way.

Geneti ¢ Sample Collection

Upon arrival at a remote camera trap for servicing or de -install, field teams should walk in front of the
camera to trigger it and capture an index photo which will note exact time of arrival and thus inform the
exact survey period the trap was operational. Before disassembling the site, crews should review all the
images stored on the memory card of the camera. For remote cameras without an image viewing
function, the card can be viewed by inserting it into a standard digital camera. If the review of images
reveals a potential grizzly bear has visited the site and its behavior included rubbing on the debris pile or
nearby trees, it may be possible to collect hairs from the animal.

Carefully inspect the areas the animal rubbed (as seen mn the photographs). Scan the location from
several different angles as hairs may pop out more clearly depending on lighting and background. Every
effort should be made not to touch the hairs directly as this can contaminate them for DNA analysis.
Ideally a sterilized tweezers would be used to extract the hair(s). Deposit the hairs in a coin envelop
(included in field kits provided at trainings). Label the container clearly with the location, date,
coordinates, and your name (observer). Fill out a specimen ollection datasheet.

Prevent contamination of genetic samples by using a clean pair of Nitrile gloves for eachsample. At any
given camera station, you will not know whether the hair or scat samples you find are from a single
species or a single individual. Do not place samples in plastic bags or other plastic containers. Plastic
traps moisture which will ruin the samples; thus, the genetics lab will not be able to extract DNA from

the samples. Completely label all samples with the date, GPS coordinates,name of camera station, where
the sample was found, and collector (refer to data sheet on the left for additional details). When you
return from the field, check samples to make sure they are labeled properly and contact Conservation
Northwest for instruct ions for delivering the material to our project partners for analysis.

Photographs of potential tracks and signs

During scouting, installation and removal of remote camera traps document any tracks and signs that
appear to have been left by grizzly bears. Follow the guidelines laid out in the Remote Camera Trap
Installation and Servicing Protocol for this. Appendix 2 of this document provides basic guidelines for
track identification and others signs to look for in the field.

Relocation of camera trap

Each camera team will be assigned two locations to monitor over the course of the summer. After
deconstructing the first traps, the team will travel to a second location and redeploy their camera traps in
the second target location, following all the same guid elines for the initial installation of the season.
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Appendix 1: Grizzl y Bear Field Identification
There are three key field marks to look for in photographs of bears, or actual bears.

Shoulders: Grizzly bears have a prominent shoulder hump while black bears typically do not.

Head profile: Grizzly bears have a concave (dished profile to their fornead and snout and have short
rounded ears. Black bears head profile is flat and their ears are taller.

Claws: Claws on the front feet of grizzly bears can be extremely long and relatively flat (used for
digging). Claws on the front f eet of black bears are not as prominent and are curved (useful for tree
climbing).
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«Tall ears « Short rounded ears
= No prominent shoulder hump + Prominent shoulder hump

 Straight face profile

Figure 2. Field Marks for distinguishing black bear and grizzly bears. Source: Center For Wildlife Information
(http://centerforwildlifeinformation.org/BeBearAware/Bears_of North _America/Black -Grizzly_ID/black -grizzly id.html
retrieved March 2014).

Appendix 2: Grizzly and Black Bear Tracks a  nd Signs

%OO0O0OPwWI UPETI OPOI UWOEPEWOUUWPOwWUT T w" 6,/ zU0Uwll 6001 w"EO
photo-documenting potential tracks and signs of grizzly bears found while in the field. Below are details

for distinguishing grizzly bear and black bear tracks and a description of bear rub trees and foraging

signs to keep an eye out for while scouting for where to set up camera traps.
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Footprints

Figure 3. (Left) Comparison of black and grizzly bear tracks
L (source: Moskowitz 2010)
Key features distinguish black and grizzly bear
tracks: A Claws on front tracks are usually longer
then the length of the associated toe and significantly
longer then the hind claws. B In black bear tracks,
inner toe falls mainly below a line drawn from

bottom of outermost toe and across the top of palm;

inner toe falls above line in grizzly beaar tracks

~ @?/ EOOPUEPEOOwWUI UU>? wQOUUwUIT OFE
SIS ity e i St C Black bears have a wedge of hair on the inside of
their hind foot that can leave a distinctly raised area

in this portion of the track.

?
* g '-‘";’
0996

D-

black bear left hind grizzly bear left hind

Grizzly 445.510n. 445.75in. 4.255.25in 445.75in
10.813.5cm 10.514.5cm 11413 cm (without heel) 10.514.5cm
Bear
6.25¢8.25 in.
16.0:20.5 cm (with heel)
Black Bear 3-75t5.25in. 3.7515.25in. 3.7%4.5in. 3.5 5in.
9.412.8 cm 9.8t13.1 cm 9.5111.1 cm (without heel) 9.212.5 cm
5.5¢7.5in.

14.519.1 cm (with heel)
Table 1. Track measurements for grizzly bears and black bears in the Pacific Northwest (source M oskowitz 2010).
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Foraging Digs

Grizzly bears do much more digging than black bears and signs of them foraging for roots and bulbs in
subalpine wet meadows can be quite distinctive. Inspecting meadows. Digs are often characterized by
large clumps of sod that have been ripped up.

Photo 1. (Left) Foraging digs from a grizzly bear in a subalpine meadow
the Selkirk Mountains in southeastern British Columbia. Sign would
look similar in the equivalent habitat in the NCE. Photo by David

Moskowitz.

VARY A Photo 2. (Abo ve Right) Foraging
digs on the edge of a talus field in the Selkirk mountains in southern British
Columbia. photo by David Moskowitz.

Photo 3. (Below Right) Close up of a foraging dig from a grizzly bear. Note that
clump of sod removed is about one b ear paw width wide and the top edge of it is
generally rectangular in shape. Photo by David Moskowitz.



Rub Tree Photo and Description
TR S o e Both black bears and grizzly bears will scent mark by biting,

clawing, and rubbing their bodies on trees and fence posts.
These marking posts appear very similar for both species and
maybe impossible to distinguish to species without accessory
clues (hair left on the tree, tracks associated with the marking
post). Grizzly bears and black bears have also been
documented to use the same marking posts in places where
the two species coexist.

Photo 4. Two lodgepole pines that have been repeatedly
marked by grizzly bears. Look for bark removed at about
standing head height for a bear, claw marks and bite marks
as well as smoot bark about rump and shoulder height for a
bear. Northwestern Montana. Photo by David Moskowitz.

Photo 5. Grizzly bear marking post on an old fence post
in northwestern Montana. Note bite and claw marks
about head height on the post and hairs caught in the
barbed wire on the post. Photo by David Moskowitz.
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Appendix 3: Gear list for grizzly bear camera trap teams

For a complete list of field equipment see

http://www.co nservationnw.org/files/2014cameragearchecklist.pdf. Below are additional items
specifically required for camera teams targeting grizzly bears.

Scent lure
Dry bag for carrying lure
Bear spray

Paperwork

(@]

Camera trap installation datasheet

0 Map of targeted sample unit
0 This protocol document
0 General camera installation protocol

Genetic sample kit

0 Nitril gloves

0 Tweezers

0 Coin envelopes

0 Genetic sample data sheet
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APPENDIX IV

Wolverine Run-pole Camera Station Protocol:
Developed for Conservation Mrthwest (CNW) by the North Cascades
Wolverine Study (NCWS)
17 December 2012

Keith B. Aubry (kaubry@fs.fed.ug and Catherine M. Raley ¢raley@fs.fed.u$
Pacific Northweg Research Station, 3625 98 Ave SW, Olympia, WA.

Objectives: Camera survey results contribute important information on the current distribution of
wolverines in our region. The primary objective for installing and operatingalencamera stations to
detect any wolverines in the area and obtain the best possible photos of ventral blazes on the chest and
throat. These markings are unique among individuals; thus, with good photos we are able to identify
individual wolverines and determine how fremqty they are detected and whether they are detected at
multiple locations or during multiple years. This protocol follows the basipolmand camera sap

design developed and used by Audrey Magoun in Alaska (Magoun et al. 2011). However,dbd prot
does not include the hasnag frame developed by Magoun et al. (2011). The frame they developed
requires substantial effort to install and maintain, and has not been adequately tested in our region. Thus,
when the deployment of hasnagging deviceis needed, we recommend that CNW volunteers use a
simple gurbrush belt.

The runpole sets should be constructed using natural logs (not milled lumber). When determined by the
survey coordinator, a hagnagging device may also be deployed at goale camera site, as in many

cases it will be important to collect genetic samples for DNA analyses. Regardless, to maximize the
chances of detecting wolverines, the-pole camera sites need to be kept as natural looking as possible
with the minimum numeér of necessary detection devices.

Selecting a camera siteThe objectives are to: 1) survey areas that are adjacent to the North Cascades
Wolverine Study Area to document additional resident wolverines in the Cascade Range, and 2) survey
areas thatdwe a high potential of containing wolverines based on the spring snow coverage developed by
Copeland et al. (2010). Based on results from Copeland et al. (2010), and telemetry locations of
wolverines monitored by the NCWS thus far (Aubry et al. 2012)vevime occurrence in the northern

Cascade Range of Washington is closely associated with those areas that have snow cover persisting intc
the late spring (midhpril to mid-May). The NCWS has provided CNW staff with a map of late spring

snow cover to assti with locating the best areas in which to deploypale camera stations for detecting
wolverine.

Camera sites should be >100 m from regularly used snowmobile routes and ski trails, or other activities
that may deter wolverines from approachingdhea. The site must have at least a couple of trees that are
of the appropriate size and distance apart for constructing and supporting@deumanging the bait, and
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setting up the camera according to the specifications below.

If possible, use il Watcher systems at all rypole stations; i.e., these will be the cameras focused on

the runpole. Trail Watchers take higher resolution photos than Reconyx systems and have a flash that
can be set to be Aono c ont obtainlogaresblytion photds darind bothva t ¢
the day and night. This increases our ability to identify individual wolverines, and our chances of
determining the gender and reproductive condition.

Survey period: Runpole camera stations should be @ped for as long as possible during the winter

months. Although rupole camera stations have been successfully operated during thérsagsriod

in Washington and British Columbia, the probability of detecting a wolverine is greater during the winter
than at other times of the year. There is no maximum survey period; thus, surveyors should continue to
operate a station for as long as possible and regardless of whether a wolverine has been detected. It is n
uncommon for an individual wolverine tovisit a site weeks or months later or for >1 wolverine to be
detected at a single camera station.

Constructing the run-pole and setting up Trail Watcher cameras (see Figures 1 thru 8):

1. Pick a site with 2 suitable trees (1 for the-pole andl for the camera system) about 10 feet apart for

Trail Watcher cameras (Figures 1 and 2). If you must use a Reconyx system forpgbéerihe trees
needtobeaboutil2 f eet apart. I f the trees ar diootasoo f a
The runpole tree should be >112 inches in diameter (at breast height), and the camera tree needs to be
sturdy enough to support the camera system (note that the camera will need to mounted on the bole of the
tree above the height of the rpole) and, more importantly, to prevent the tree from swaying too much in
windy conditions. Also, it is best if the camera is not facing south (glare from the sun can interfere with
the camera operation and quality of photos) unless there is enough caneptoddueck the sun. The

bait is hung from an overhead horizontal braided steel cable (not rope) that is anchored to 2 nearby trees.
You can use any 2 suitable trees that put the overhead cable in the right position, including the camera
and/or the rupole trees (Figure 3).

2. For the runpole itself, use a log that is about 4 inches in diameter cut i f&&t long (so that when it

is bolted to the tree, it will stick out beyond the bole of the tree ab8Li feet). You want to be sure the
runpol e is |long enough that the wolverine doesno
out from the tredole to the bait.

3. Attach the rurpole to the tree at a height that will be about 3 feet above the snow surface. -The run
polemst be | evel (not at an angle) in oodeéer phot ot
the chest area (and so that the end of the pol e
the site will get a lot of snowfall, it wilbe difficult to get high enough on the tree bole to install the run

pole, bait, and camera (because bait and camera need to be higher thaspthe) ruim that case, just

install the runrpole as high as you can easily reach and then raise the heilgbtrafipole periodically

during the winter as the snow pack builds. Use lag bolts and a cordless drill (take a couple of extra
battery packs) to construct rpole and for attachments to tree bole (much better method than nails or
screwing in bolts by hrad).

4. At the end of the rupole, secure a 146 inch crosspiece (you can use a piece of the same log you
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made the ruipole fromi shave off some wood at the end of the-pate and on the underside of the
crosspiece to create flat spots for a tightbetteffitting joint). The crosspiece is critical to making this
system work effectively, so make sure that it is attached securely and rigidly to4@euag!! The
crosspiece provides a platform for the wolverine to stand on such that thefftloeir body is directly
facing the camera.

5. Use another log to brace the fpale. An angle brace (from ripole to tree bole) is a preferable

method, however, a vertical brace placed near the far end of Hpelei(Figure 2) is also acceptalas

long as the base of the brace is on the ground and not resting on the snowpack (i.e., if there is snow on th
ground when you installtheymo | e, youol | have to dig down wunt.i
vertical brace). The rupole has to bstrong enough to hold the weight of a person (so you can stand on

the runpole to hang or change the bait) and sturdy enough to support a bear. A wolverine might use the
brace to climb up to the rypole (instead of approaching the pole by climbing p the bole of the run

pole tree), but that is okay as long the-pate is constructed properly and the bait is hung properly.

6. The placement of the bait is critical for the fpwle stations to work properly. Hang the bait from a
horizontal cabletsetched and secured between 2 trees (Figures 1 and 3). Do not use rope as it will sag
too much. From the horizontal cable, use another cable to hang the baR aBbuhchesabove the

run-pole and about?2 inchesin front of the end of the rupole. Do not hang the bait any lower: the
recommended height is specific for the size/length of wolverines in our area, and will force animals to at
least look up (exposing the chest and neck area), if not stand up, to reach the bait. Do not hang the bait
muchhi gher because iIif i1itdéds too high, the wolverir
beyond their reach and may not go out on thepaie or else spend their time climbing other nearby trees
(which are out si dtetryand accessehe bait. mMaeally, weswanmt theewolyerines to

have to stand up to reach the bait (they should just barely be able to reach the bait when standing on their
hind feet) not only to obtain photos of their throat and chest blazes, bushaldmg us to determine

gender and reproductive condition. So you may need to adjust the placement of the bait once you get
detections and can see how animals are responding.

7.Baiti use a piece of bait that has a large, dense bone in it (e.g., &ullror pelvis). Drill a hole

through the bone and run a 3/82h wire cable through the bait and bone to secure it and then hang the
bait using the same type of cable. Do not use baling or rebar wire {sirayd wires will break as the
animalsptl and work on the bait and could cut the a
be large. Even if martens or other animals eat all the meat, the bone will continue to put out scent. Also,
make sure not to use a chunk of bait that will ewalhy have long pieces of hide or limb bones hanging

down, as this will change the height of the bait, decreasing the chances that we will get diagnostic photos
for i dentifying individuals, and may eved) Thel oc Kk
bait hanging from the horizontal cable should be the only bait at the camera site. However, we
recommend that some lure be used at the site for an attractant and that you should refresh the lure during
each site visit.

8. Set the camera higinough on an opposite tree (one that is no more thd2 1®et away see Figure
1) so that the field of view is squarely on the area just above the end of {bel@.and crosspiece. Take
test pictures and make sure the head of the wolverine witlenotit out of the frame. Try to get the end
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crosspiece of the rupole in the frame as well. Although the chest and head area are our primary focus,
markings on the front feet of a wolverine can also be useful for distinguishing individuals (see Figures
and 6). A laser beam or pointer can also be used to help line up the camera.

9. Camera settings for Trail Watcher systems: Set flash to be ON at all times. Activity Mode = OFF. Set
time delay to 5 seconds with 1 picture per event. The best s#ngétting for the distance at which the
camera will be fromthe end oftherpno | ¢ appears to be in the #fAl ow
be determined in the field at each camera station). These cameras can take very high resolution photos
(almost 4 MB each). -2 MB photos appear to have enough resolution for us to make individual ID and
determine sex and reproductive condition. Only set the resolution higher than 2 MB if you know for
certain that the camera card will not run out of room émfpering that you can obtain several hundred

photos in a 2veek period).

10. Check time and date settings. Trail Watchers do not have an option for setting a time and date stamp
on the photo. But the camera does have an internal clock, and yomakgssure that is working

properly so that the correct date and time are associated with the file properties for each image that is
taken.

11. Take a photo of yourself next to the crosspiece at the end of tHpoleyrand hold up a card with the

station number written on it with a black sharpie (to make sure it can be clearly seen in the photo). Before
you leave the site, make sure the flash goes off (if the camera system at that station has a flash; e.g., Trail
Watchers), and that the lens retracts.

12.1f you have enough cameras to set up 2 at a site (1 as tpelainamera [Trail Watcher] and 1 as a
backup/general camera [e.g., Reconyx]), we suggestdltardera can be used to capture a wider view of
the site to document whether a wolverine Imilge visiting the site but not approaching thepofe. See
Figure 7 for an example of how to 44t this arrangement.

Operating camera stations:

1. After the initial setup, check the camera station within 1 week (without fail) to make surgtleveyis
working properly. Crews should always approach the camera stations carefully, checking for potential
wolverine tracks and genetic samples (hair and scat; see #8 below) and avoid disturbing any potential
wolverine tracks in the area.

2. After the initial 2week check, check cameras every 2 weeks (3 weeks maxiimdmmot check the
camera or replace the bait more frequently than every 2 weeks. The bait needs time to age (like a carcass
would), and a 2veek check schedule will also minimizesirbance at the site.

3. Every time the crew arrives at a camera station, have 1 person walk over to the end eptie twn

trigger the camera and take a photo of that person before anyone checks the camera. Same process if
there is also a Recongystem at the sie make sure you trigger it before you check the camera. If a
camera is not working, record that information on your data form so that there is a permanent record that
the survey period was shorter than expected.

4. After arrivingat a station and taking a chegkoto, remove the memory card from each camera, enter
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the card # on the appropriate data form, and put in a fresh memory card. Do this every time regardless of
whether there were any detections. Do not delete any phetisip and check photos along with

detection photos are all very important. If you keep an accurate record all of the photos taken between
camera station visits, including photos of the crew when they arrive to a station and then before they leave
the stdéion, that information can be used to help determine the probability of detecting a wolverine in this
region (i.e., the detection rate).

5. Perform other necessary maintenance procedures including replacing batteries and checking date and
time stamp. For Trail Watchers, we recommend that you replace the camera battery each visit and
replace the 9 volt battery as follows: replace alkaliwvelfs every 2 weeks; replace lithiurav8lts every

2 months or sooner if temperatures fall below 0°F for aeneled period (per A. Magoun

recommendations). For Reconyx, record % battery remaining on the data form and then replace the C
cells when batterjife is down to 75% (threshold that John Rohrer [NCWS] and his crew have been
using).

6. Every time beforéhe crew leaves the station, have the camera take a picture of 1 person standing next
to the crosspiece at the end of the-pate holding up a card with the station number written on it. This is

a critical step to make sure everything is working propemly to get a photo with the station number on

the memory card. If the camera is not working, the crew will need to troubleshoot any problems, and then
repeat this step until the camera takes a picture properly. Perform this step for each cameraadeployed
the site.

7. During each camera check, field personnel should record all required information on the appropriate
data form for each detection device before leaving the site. At the end of this documenCaradhe

Station Data Formsused by the BWS: 1 data form for Trail Watcher cameras and another for

Reconyx (see pages 13 and 14). These data forms can be used or modified by CNW, but show the type c
information that is important to record at each camera station and during each-checkrasit. There

are different forms for the 2 camera types because of differences in settings and the type and number of
batteries that need to be maintained.

8. If there is evidence that a wolverine has visited the station (e.g., tracks or alptetion), the crew

should carefully inspect the area around the station for scats and hair (see Figure 8). If a wolverine
accesses the rywole, there is a good chance that they left hair on th@olevarm. So it is important to
inspect that surface f@otential hair samples to collect. Please collect any possible wolverine scats or
hair according to t IGenett Bample Data &amngseepage 150 d0 pre@WS 0 s
potential contamination of genetic samples, wear Nitrile gloves to celleqples and place them in

collection bags or envelopes. Always use paper bags for scats (a separate bag for each scat) and paper
collection envelopes for hair (never plastic bags which can trap moisture and ruin the samples for DNA
extraction). When usg a gurbrush hairsnagging device, place each gumish that has a potential

sample into a separate paper envelope (or small paper bag).

9. Back in the office, immediately download all photos into separate folders (do not delete any photos
from the merory cards for any reason). Create a folder for each camera station and camera device and
subfolders for each check date. Example: if there are 2 cameras at Easy Pass (a Trail Watcher and a
Reconyx) create 2 fol der s # Elasey2Bfadhe saméd\bamesanygde afiak a s
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station, name the folders as follows: e.g., fEa
folders, create subfolders for each camera visit. The subfolder name should be the dates that go with that
camera chegle.g., Febdeb19. Immediately back up images on a CD, DVD, or another hard drive.

10. Back in the office, immediately make a copy of the data form for each camera station that was
checked.

11.Back in the office, immediately make sure any gensdimples that were collected are processed and
mailed according to instructions on tBenetic Sample Data Forn(see page 15). This includes using
desiccant to remove any moisture from the samples; do not refrigerate or freeze samples and do not place
them in plastic bags for mailing. Notify CNW staff so that the samples can be mailed as soon as possible
to Keith Aubry or Cathy Raley at the Pacific No
Genetic Sample Data Forntan be used or modified by ®Nto record detailed data on each genetic

sample collected by volunteers. If so, please include a copy of the completed form when sending labeled
genetic samples to Keith or Cathy.
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APPENDIX V
Camera-trapping protocol for large-scale lynx camera surveysummer

Pl: Dan Thornton/Travis King (WSU)

This document available online &ttps://www.conservationnw.org/wp -
content/uploads/2018/01/Lynx-Camera-Trapping -Protocol DT.pdf

Collaborators: Scott Fitkin/Jeff Lewis/Ben Maletzke (WDFEW); John Rohrer/Jesse McCarty/Matit
Marsh/Don Youkey/Monte Kuk (USES), Scott Fisher (WADNR), Aleah Jaeger/Dave Moskowitz (CNW)

This document will serve to provide guidance on camera placement and datangetartie WSUled lynx

camera survey in the Okanogan. Because such a lameaof ground will be coveretiam placing a premium

on ease ofamera placement. In addition to this document, there are data sheets which will be used to record
pertinent da for each camera that is placed in the field.

Cell selection:Cameraswill be placed in 40krhhexagonal cells, which simulate the lovesrd estimates of female

lynx home rangem the statel will provide a list and map of cells that were randomly delgéor sampling to

each collaborator for their area. If a particular cell cannot be sampled (e.qg., lack of permission, not enough time to
reach the cell given time constraints), please select the nearest cell that can be sampled.

Placing the camera Within each 40krgrid, 4cameraswill be placed alongnovement pathways that include
roads,abandoned roadsyo-tracks, hiking trails, or ridgelines. During camera work in the Loomis State Forest and
Black Pine Basin, we have had good success detecting Itymg mnajor movement pathways. Thus, | expect it

should be fairly easy to quickBccess aumber of locations in each grid cell. Pleasandbput cameras out on

small game trails, off trail, orinotherema s t h at dnoajordnovementpathevaysdatection rates will

drop dramatically. Cameras within each grid cell should be spaced 1 km apart at a minimum (if possible) to
increase coverage ofthegridcdhi s restricti on do eighns)dcanmemlpldcedmethewe e n
western edg of grid cell A that is less than 1km from a camera placed at the eastern edge of grid cell B,is OK

due to access @ther restrictions, cameras must be placed closer than 1 km apart, thait isi®Kore important

to get the full complement of o&ras out in the grid cell than to follow any minimum spacing rtesdrid cell

will be the unit of analysig. As the main goal of this work is lynx detection, cameras should be placed above
1000m (~3900feet) elevation where possiblend in forestedraas Again, if this is not possible due to access, lack

of high elevation sites, or other restrictions, placing cameras at lower elexatigmsn habitats is acceptable

Ideally, more than one type of movement pathway should be used for camera placeraehtgrid cell (e.g., 1
cameras placed on larger roads, 1 on smaller roads, and 1 on a hiking trail or abandoned logging trails), but again,
this may not be possible in all celldeave it to the discretion of the individual putting cameras outdossh

appropriate locations, given the restrictions mentioned albavié .provide a map and UTM coordinates of
potentialcamera locations in each grid cell, but leave it to the discretion of the individual putting cameras out
whether or not to use thesetential sites.

Setting the camera For summer deployments, cameras should be placed approximately knee3gedfuni/15
19inche$ and aimed perpendicular to the road/tr8iile trail area immediately in front of the camera should be
cleared of vegetatiggrasses, as this will obstruct camera images, and may also trigger the camera. In addition,
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please be sure that there is no vegetation in front of the camera, or near the camera that may grow to obstruct the
camera during the 360 day period it will beut. Taking care to ensure proper set up is key, particularly if cameras
cannot be checked for long periods of tilBameras should be set to record a burdtiofageson each detectign

with a one minute delay between successive triggers. Ifacamemimodb ei ng used doesndét h
OK, but it must be noted on the data shigtlaced in areas where theft is a possibility or that will have lots of

human traffic, then cameras should be placed in such a way to make them less visilole as pussible (e.g.,
slightysetback from the travel pat hway), without compr omi
across the entire trail), and infrared sensor detedfil@ase use the test function on the camera to make sure the
camemr-trap has a decent cone of detection, both in length and width, in relation to the trail where movement

will occur. Python cable locks should be used to secure cameras in all areas, although these are a visual deterrent
only, and will not stop a committatief. Cameras should be left to run &ileast ® days If possible, a 3@ay

check for camera functionality should be performed. During this check, the camera should be checked for sufficient
battery life, position, and functionality, and the SD cawcpped out, or the image data downloadReEmmember to

make sure the cameras is turned on prior to leaving the area!!

*Note: We have not found baiting with scents to be particularly effective in imprdwimxgdetection at cameras.
Given that scented padtso add the complication of needing to set out and refresh baits, | have elewedse
scented baits as part of this protocol.

Data management When cameras are initially set outupopbatasace
sheet.

At the 30 or 60 day check, please download all image data to a folder labeled with the name of the camera, and
whether or not this is a 30day_1st, 30dd§}, &r 60day_download. Thus, the name of a folder that was

downloaded after a 30 day check might ben@@ 234 30day ‘i A folder of images that was downloaded after

the second 30 day check, might be CAmID_234_30d4y & folder of images that was downloaded after 60 days
(there was no 30 day check) would be labeled as CamID_234_60day. | with proeixteraral haretlrive for

image storage, although | recommend saving the image folders to at least two separate locations (the external hard
drive and a local computer). If the SD card is not going to be reused, images can be left on the card (in addition to
being downloaded to a computer), and the card left in the camera. If the SD card is going to be redeployed, please
erase the images before redeployment. | will engage with each of you to obtain the SD cards and/or image folders
upon completion of the 9@ay sampling period.
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APPENDIX M
National Lynx Detection Protocol

Kevin S. McKelvey

L

James J. Claar v& e
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Gregory W. McDaniel U
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Gary Hanvey -

July 29, 1999

This document available online at https://www.conservationnw.org/wp -
content/uploads/2018/01/National -Lynx -Detection-Protocol.pdf
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Purpose

A variety of means have been developed to detect lynx and other carnivores. The purpose of this
protocol is to add reliability, efficacy, and representativeness to the process of lynx detection. Each
element of the protocol has been desigred to achieve this end.

Representativenes® ww6 | DOl wPDUWEEOWET wgUT Ul EwOT ECwUI O1 EUDPYI1 wUE
and samples) may provide detections at lower cost, the data generated using these methods is much less

valuable. Non-representative surveys at best can provide simple occurrence data. Other more
meaningful metrics: where lynx are present and absent, the habitat relationships of lynx, minimum
viable population estimates, and current range all require representative sampling. Hair-pad methods
were chosen because they allow sampling during the snow-free period, are durable, inexpensive, and
lightweight. A lightweight, inexpensive sampling scheme which could be implemented in the summer
was a necessity for representative sampling. Areas that are dangerous or away from roads will not be
representatively sampled in the winter, and very expensive or high -maintenance detection stations can
only be placed at a few locations. Representative sampling requires unbiased and uniform placement
rules for the sample points. To this end, the protocol is grid -based and uses simple placement rules
which can be applied to most landscapes.

Efficacy. Even if sampling is representative, if detection rates are too low, the method will fail the test of

efficacy. To address this, we tested 5 commercial scent lures on wild lynx in Canada to determine which

OUUI wxUOEUET EwOT 1 wi PTT1 UVOWET U1 EUPOOWUEUT wwel DOT WwEO
beaver castorium and catnip oil was twice as effective as the others. Additionally, we made use of

transects to sample lynx in Canada. Over a 24 week period, we had hits on nearly half (35/78 = 45%) of

these 5station line transects. Based on these results, we use line transects and the ost effective lure.
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Reliability . Reliability is largely a product of effective and representative sampling, but there are
additional properties that a reliable survey protocol should have. It should be reliable in the sense that if
applied, it will produce interpretable results. At the finest scale (traditionally the scent station but, in our
design, the transect) if a lynx is present in the area, the probability of detection should be as constant as
possible. This allows the proportion of occurre nces to infer use. At a larger scale, we want to reliably
state that, given a certain level of effort, we will have detections if lynx are present, and therefore a lack
of detections indicates a lack of lynx.

At the fine scale, placing scent stations 1@ m apart and perpendicular to the major slope produces a
structure that will be encountered by lynx moving through the country and removes small -scale
differences associated with station placement. At a broader scale, the protocol requires placing no fewer
than 25 transects at a density of 1 transect per every 2 miles for a period of 24 weeks to ensure that an
area is adequately sampled.

Details
Broad decisions concerning where to sample

Decisions as to where to sample are based primarily on the interest of the managers. If grids (25+
transects) were placed randomly within a major cover type, the grids themselves would be a
representative sample of the cover type. A manager may, however, need information about lynx in a
specific area, and can placegrids preferentially. In broken habitat, such as forested areas separated by
low elevation prairie, dry forest types or deciduous forests not thought to be lynx habitat, or lands which
have been converted to agriculture, the sampling does not need to conform to a rectangular grid. All

that is required is that the placement within the lynx habitat be at a density of about 1 transect per every

2 miles. An easy way to accomplish this is to put a large 2x2 mile grid across the landscape and use only
those points which fall into habitat as the sample. In all cases the grid should start at a random location.
Do not move the grid to get the highest number of points in habitat. One approach that may work well

is simply to use section boundaries as the grid. If these boundaries are not associated with vegetation
changes, then they can be thought of as random. If, however, there are specific features that are
generally associated with section boundaries, such as changes in forest age associated with

2ET 1 EQBE»E(® Ol UUT DxwxEUUT UOUWPOwWUT T wel UOUOwWOT 1T OGwUl EUB
need to start the grid at a random location.

As was mentioned above, managers can decide where to sample, but our recommendations are generally

to sample in cover types and areas which there is some evidence of historical lynx occurrence. Maps of
broad cover-types associated with historic lynx occurrence are available for the contiguous US. These
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cover-type maps, or local vegetation coverage, can serve as a guide fodetermining priority of survey
efforts. We would caution that, early in the process, deciding a priorithat an area cannot support lynx
without detailed local knowledge, is not without risk. If grids are designed as a representative sample of
a particular cover type, sampling within this cover type provides no information about any other cover

type. There will always be this trade -off: tight stratification rules will presumably increase the efficacy,
but they limit the inference. Additionally, this grid -based approach works best and is most efficient in
areas where cover types are reasonably contiguous.

Exactly how you resolve the relative importance of these two properties: efficacy vs inference, and hence

how you stratify your landscape prior to samplin g, will largely be a function of local knowledge,

priorities, and vegetation patterns. Two examples may provide insight into this process. In the Superior

NF a question of primary importance is: Do we have any resident populations of lynx? To answer thi s
guestion, the Superior will be looking to place grids in those areas where they have the most recent

evidence of lynx occurrence and where the habitat appears to be most suitable. In the Okanogan NF, the
presence of lynx in the area studied by Koehler and Brittell is not in question. The Okanogan, therefore

is placing grids in areas where they have some information that lynx occur, and would like to gather

more data concerning these lynx. They are not, therefore, necessarily placing the surveysinthe? ET1 U U2 w
areas, as is the Superior, but they are still only surveying in-and-adjacentto cool wet forest types.

In all cases, we recommend avoiding multiple fine -scale stratification rules, and particularly rules not
supported by scientific data. For instance, there is no evidence, particularly in the summer, that lynx use
specific topographic features preferentially. Lynx telemetry locations are not found adjacent to creeks or
on flatter topography more than expectation within the study areas. Employing such rules in landscape
stratification radically reduces the ability to infer the sample to the landscape (because so much of the
landscape will be outside of the strata) without any direct evidence that the rules will increase the
sampling efficacy.

Working in conjunction with other survey efforts

Hair snagging can be used to compliment other survey methods, such as snow tracking. For instance, if
snow tracks were found in an area, particularly where lynx were thought to be absent, then placing a
grid across the area would potentially validate the snow tracks. If individual DNA identification was
performed on the samples, the addition of a hair survey could provide information concerning the
number of lynx in the area. Using snow tracking as a pre-sampling method to determine grid

placement in no way invalidates the protocol . In many areas this is a very sensible approach.

Non representative placement of transects, or even individual scent stations can sometimes provide
useful information. For ins tance, if a lynx is known to exist within a specific drainage, one might want to
specifically sample the drainage to try to determine whether the lynx is still present, or to obtain a
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sample of its DNA for research purposes. Similarly, scent stations canbe used as a doublesampling
method to directly validate snow tracks (as camera sets have been used in the past). These non
representative surveys, however, are entirely exterior to the National Survey Protocol, and we are doing
no testing which can directly be used to indicate their efficacy. Additionally, as mentioned above, these
data are extremely limited in their utility. They cannot, for instance, be used to infer anything about
habitat relationships, the spatial extent of a local population, or th e absence of lynx within a specific area.
We therefore strongly recommend that these methods only be used to answer very specific questions in
very specific areas. In most cases, laying a grid of transects across an area of interest will provide more
usable information and is a better allocation of resources.

Selection of sites and station positions

Each survey consists of placing 25 sites within a predetermined study area. Place sites 2.0 mi apart in a
grid fashion with the beginning of grid randomly located. Each site consists of one transect with 5
stations spaced 100 m apart and directed downhill. In areas lacking any measurable slope, transect
direction can be random. Ideally, transect length is 400 m, however when transects encounter human
development, natural openings, meadows, new clear-cuts, ponds or small lakes, breaks in transect may
occur and increase the overall transect length. If these breaks cause oveall transect length to exceed 1
km, part of the transect can be run uphill from th e starting
location (with the same rules concerning meadows, water
etc.). If the overall transect length is still longer than 1 km,
relocate the starting point to a location not further than %2 km
of the original start, then repeat the protocol. If the rel ocated
transect still encounters too much human development, open
water, meadows, etc., then remove the site from the grid and
locate the transect at the next closest grid location. It is best
to accomplish this task using aerial photo and topographic
maps prior to going into the field.

Figure 1. Example demonstrating placement of sites. Yellow line is area of
interest. Red symbols are location of sites withil2 spacing.

Meters
Grid Hadh e
10,002.11
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Locate the Xt station at the point indicated by th e 2x2 mile grid and
locate the remaining stations (n=4) 100 m apart in a straight line and
directed downhill from the 1 ststation. Only place stations in >10%

tree cover (eye level and above). When you encounter natural
openings, meadows, new clear-cuts, ponds or small lakes that exceed
30 m in width while walking transects, do not include the distance
across these open areas as part of the 100 m between transects (Fig 3).
For example, stop counting your steps when you enter an open area,

.:. then continue your count when you exit the open area. When you

{1 encounter roads (or other developments) place station on the other

/t RS
4 } AL
\:\ 'l ‘,k side of the road and out-of-sight.

Figure2. Transects are located downhill from the position of the site.o8satire 100 m apart.

100m Nail a hair -snare onto the tree with the center of the hair-snare
80m about 18 in from the ground. Your drywall hatchet is about 15 in
\ long and can be used to make quick measurements in the field.

“m Use 4 shingle nailst one at each correr of the pad. Hang a small

carpet pad from a nearby tree branch (5 ft from the ground). The
best placement is within sight of and at about 9 ft from the hair -
snaret no more than 15 ft. First, select a tree branch that is

Figure3. Example showing a transect crossing an of - 54 a5t 6 ft from the trunk of the tree, as high as you can

area. One hundred meters were measured betweer _ ) )
and 2nd station; then 80 m was measured from 2nd feach and with few obstructions below the branch. You will

station and edge of an open area. dijen areawas  probably need to cut brush and other branches that might
crossed without measuring distance and 20 m was . . .
measue. tangle the pie-plate. Then, cut off the amount of wire that is
needed. Push the wire through the center of the small
carpet pad (2.5 X 2.5 in) provided in your kit using a twisting motion. Gently putting pressure on the
wire is better than brute force here because the wire can easily buckle. Twist the end of the wire in a

single loop below the pad to hold the pad on the wire.
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Remove all branches
lower than the small
pad and within reach
of the pan to reduce
the possiblity of the
pan becoming tangled.

Place flagging away
from pan.

.

Tie Wire
A‘-
small pad -f"
Fl
| e

&
N

>

Remove tree limbs  Position the center of pad

and brush in front of 18 * from the ground with 4

pad. nails at the corner of pad. You
can use your hatchet to
measure this distance.

pan

Position center of pan

3 ft from the ground. Itis
best to determine where
3 ft from the ground is
on your body to use for
measuring this height

in the field.

Figure4. Construction of a scent station. Clear branches away from thgapiso that it will not get tangled. Place flagging near the
station so you can easily relocate the site. Do not hang flaggitige @ame branch as the-pi&n because the gian will get tangled with
the flagging. Using permanent marker, write the station number on the flagging ap@pieThis will help in relocating stations. Often,
the second station is relocated first amididentified as the first station.

Hang an aluminum pie -pan (8-9 in diameter, center 3 ft from the ground) with the attached wire and
swivel from the loop below the carpet pad. Make sure the wire loop below the carpet pad is closed so

that the wire on th e pie-pan can not jump out of the loop. The pie-pan should already be shaped in an
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S-shape, but re-shape it if necessary. In addition, make sure that the wires are straight.

Baiting hair-snares

It is best to prepare hair-snares before going into thefield. Place hair-snares and small carpet pads on a
: table. The lure is already pre-mixed. Thoroughly shake or
stir the lure. Put 2 teaspoons (1/3 0z) of the lure on each
hair-snare and 2 teaspoons of the lure on each small carpet
pad. Spread out the lure on the pad as much as possible.
Squeeze dried catnip between your thumb and fingers to
help release the odor and sprinkle onto the hair-snare. The
amount of dried catnip per pad is the maximum the pad can
retain once it is lifted vertically, usually about 1 teaspoon.
No dried catnip is put onto the small carpet pad that is
hung from the tree branch.

Bait ingredients :

1:1: 6 ratio of propylene glycol, glycerine and beaver
castorium. Six drops per oz of catnip oil was added to this
mixture.

Figure 6. Sprinkle dried catnip over bait on hanares

Habitat Measurements

Record topographic features using a clinometer for slope and a compass for aspect. Make sure your
compass has been adjusted for declination between true and magnetic north (declinations are provide on
USGS topographic maps). Provide elevaion at stations using the most accurate source available.
Record over-story species and a visual estimate of overstory cover within approximately 30 ft of station.
Likewise, provide understory shrub species and a visual estimate of shrub cover within ap proximately
30 ft of stations. Give a visually estimated dbh of a typical over-story tree species.
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Safety Precautions

Bears are attracted to bait used at these stations and may become defensive by treating the bait as a food
source. Extra precaution should be taken if possible bear encounters exist. Often bait gets on your
hands. Avoid cleaning your hands on your cloths. Excess bait on your hands can be removed by

rubbing them in dry dirt. Avoid getting bait on your pack. Garbage bags are provided to line the inside
of your pack. In addition, 2 -gal sealed containers are provided to transport baited hair-snares and pads
in the field. Often bait will accumulate on the outside of the 2 -gal containers. Occasionally clean the
outside of these containers to avoid spreading the bait to other items in your pack. Do not transport

other items besides hair-snares, pads and piepans in these 2 gal containers.

Checking stations for lynx hair

Check stations for lynx hair after a 2-week period. Take notes ontracks that you find at stations,
condition of the station such as if pie-pan was tangled, or any other observations. Look for hair at a
distance of 1 foot from the pad. Most hair is not noticeable at greater distances. You need to know what
a carpet fiber look like so that you do not misidentify it as hair. If you intend to run stations longer than
the initial 2 -week period then re-bait station and check again after another 2week period using the same
procedures as was used to set up the stationexcept apply only 1 teaspoon of lure per pad instead of 2

teaspoons When you find hair, put the pad in a plastic bag using surgical gloves and mark bag with the
survey location, date, site and station number, and the name of observer. If you are running the stations
for an additional 2 -week period, replace the pad with a new one baited with 2 teaspoons of lure and
catnip. After returning to an inside work area then remove as much hair as possible from the pad into a
sealed plastic vial with desiccant using tweezers and clean surgical latex gloves. Be sure that you do not

touch the hair with your fingers . Oils from your fingers will inhibit genetic analysis. While working

with hair samples, maintain a clean environment such as to avoid cross-contamination of hair samples.
Label samples with your initials, survey location, site number, station number and date. Keep the hair -
snare in the plastic bag and store it and the sealed plastic vial in a cool dry place (IMPORTANT: do not
freeze).

Send samples and dda as soon as possible to:
Kevin McKelvey
Rocky Mountain Research Station
800 E Beckwith Ave
Missoula, MT 59801

Samples do not need to be shipped with ice.
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APPENDIX VII

Wolf Remote Camera Traps:

Scouting Guidelines andstallationProtocol

Citizen Wildlife Monitoring Project

Prepared by
David Moskowitz

and

Alison Huyett

This document available online at: https://www.conservationnw.org/wildlife-monitoring/

Citizen Wildlife Monitoring Project partner orgaaiions: Conservation Northweand Wilderness Awareness
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Introduction

Wolves (Canis lupu$ are currently undergoing a range expansion in Washington State. The primary
object of the Citizen Wildlife Monitoring Project (CWMP) in regards to wolves is to use remote camera
traps and other non-invasive methods to document new populations of wolves. Secondarily, the project
aims to verify breeding status and actual numbers of wolves in n ew and documented packs. The focus of
this document is provide relevant information for CWMP volunteers to effectively set remote camera
traps to capture images of wolves in areas where their current presence is unknown. The final section of
the document discusses methods and considerations for documenting breeding status and actual
numbers using remote cameras in areas where wolf presence has already been established.

Wolves are wide-ranging species whose home range can vary considerably based on seasonalhanges in
prey species distribution, snow conditions, and human activity on the landscape. On a day -to-day scale,
they will often travel many miles in a single night. On the broadest scale, young adult wolves typically
disperse from their natal home range and travel up to hundreds of miles before localizing and
establishing a new home range for themselves. Young nonresident animals that have not set up a home
range may pass through an area and never return to it. Because of these features of wolf biology,
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pinpointing a specific location to detect the species over the course of even several months can be very
challenging. Even with reliable sightings and track and sign evidence, the past presence of a wolf in a
specific location is not a guarantee that theanimal will return there any time soon, if at all.

However, the wide -ranging nature of wolves and territoriality of the species offer several opportunities
for documenting their presence. Wolves typically use lightly traveled or gated roads for travel, as well as
established human and game trails. They also carry out a variety of scent marking behaviors along these
travel routes. As such roads and trails make excellent locations for setting camera traps as well as
offering an efficient method for scouting potential locations for tracks and sign and selecting the best
location to set a camera trap.

During the spring and early summer, wolves that are part of an established pack will have slightly more
predictable travel patterns as they are tied to a den or rendezvous location for pup rearing. Winter
months are the least predictable time for anticipating wolf location and movement as young of the year
are capable of traveling long distances and the pack can wonder their home range widely. However,
snow pack and ungulate winter range will typically guide their habitat use at this time.

Wolves have excellent vision and an exceptional sense of smell. Their sense of smell and social nature
can be used by researchers to elicit curiosity and territorial responses tohelp attract wolves to camera
trap locations or slow them down during their travels to enable photo documentation by remote
cameras.However, wolves are notoriously skittish and can be very wary of unusual scents, especially if
they have had negative encaunters with humans and traps.

Camera Trap Site Selection -General Location

CWMP uses recent sighting reports provided by the public, the Washington Department of Fish and
Wildlife (WDFW), and the United States Forest Service (USFS), along with models that predict high
guality wolf habitat in Washington State, to select general locations for camera trap installations.
Research from other ecologically similar landscapes, suggest that in Washington State wolves will
typically select for rolling topography and m iddle to low elevations rather than high elevations and
exceptionally steep habitat (WDFW 2011). This habitat selection mirrors prime habitat for their primary
prey species in the region, deer and elk.

In conjunction with the projects advisory board and t he WDFW and USFS biologists working with the
project leadership team, CWMP identifies priority locations to field camera teams. The scale of these
general locations range in size from ten to several hundred square mile areas that appears promising for
the detection of wolves.

Once these general locations have been identified and a field team is assigned to the area, a specific
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camera team to provide them wit h all of the available information which has contributed to selected the
general location, including suggestions from local biologists and citizens about specific locations or
landscape features that might be productive, specific location of recent putativ e wolf sightings from the
area. ldeally, each field team will have several specific locations to target for installation when they head
out in the field. Along with materials to set the camera trap, they will also have maps of the area, notes
and coordinates of recent sightings (if applicable) as well as notes, and coordinates of specific locations
in the field that appear to be promising locations to set camera traps.

Once in the field volunteer camera teams must select the specific microhabitat features b locate their
camera trap. This step is key, as without very careful site selection the chances of capturing photos of a
wolf on a remote camera are very low. Because of this, it is suggested that field teams allot a reasonable
amount of time to explore t he general location they have been assigned to assess multiple potential
locations for their camera trap before they install. This may be a full day or even several days of scouting
depending on the size and accessibility of the location.

Scouting: Guidel ines for finding the best specific location to set a camera
trap

Preparation f or the Field

Prior to heading into the field, review maps of the area, material on wolf tracks and signs, and guidelines
for various methods for setting a camera trap (see below). Be sure to plan enough time for your trip to
allow for getting to the general location, an appropriate amount of time to scout for setting camera traps
and then actually setting cameras. Successful camera traps often require several days of scouting in aer
to locate the specific location to set them and up to an hour to sort out and prepare the specific location
for actually setting the camera.

Collect all of the field equipment needed for the trip (see list below). Test remote cameras, ensure that
memory cards are empty and batteries are full. Ensure that you know how to use the cameras and set
cameras to the projects recommended settings. If there have been specific locations to target for scouting
or setting your cameras, enter these coordinates intothe GPS unit.

In the Field

Wolves often use roads, human trails, and game trails along streams, wetlands, through mountain
passes or along ridgelines to travel through their home range. Roads that are used infrequently by
people are often particularly sought out by wolves (Fritts et al 2003). Wolves leave recognizable tracks
and scats along these travel routes. Walk, bike, or drive as much of the road and trail system within the

targeted area as possible, focusing specifically on areas that had been iderntied as promising based on
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habitat and putative sightings. While exploring these area, search for tracks, scats, and other signs of
wolf presence (see below). Areas with a concentration of sign would help narrow down where to locate a
camera trap. If no sign is detected, scouting will allow the team to view a variety of options for setting
camera traps before selecting the best option.

While scouting the area, consider various locations and how you would set your camera there, keeping
in mind the various methods (covered below) for setting a camera trap. For trail sets, along with tracks
and sign, look for locations that funnel activity in an area, such as were a road or trail goes through a
pass or saddle, or where vegetation around the road or trail funn el wildlife travel onto the trail. Along
travel routes consider where you would apply a scent lure and how you would set your camera on it.
Inspect trail junctions for signs of scent marking (scats and scratch marks). Look for carcasses of
ungulates that may attract attention from wolves (these may be visited even a month or more after the
carcass has been on the ground). In areas with human use, consider how you would set a camera in a
way that would not likely be detected by people and how you will secure the camera.

Most teams have two cameras at their disposal. Once you have scouted your entire area, select the two
most promising locations, ideally situated to monitor as broad a cross section of your area as possible.

Camera Trap Set Types

There are seweral methods for designing a remote camera trap for wolves. The basic tool for all of these
traps is the remote camera itself. The other components of a camera trap set are: the microhabitat
selected for the set, potentially the addition of one or more attractants (scent lures) to the field of view of
the camera. Various camera trap sets attempt to take advantage of different behaviors of wolves (Long et
al 2008). These include:

a. General travel: non-baited trail sets

b. Intra and inter -species communication: trail sets on existing scats, scent marking, use of
artificial scent lures

c. Foraging behavior: sets on carcasses, bait, and foodtem related scent lures.

d. Pup-rearing behavior: sets on or near potential rendezvous locations.

Understanding the specific behavior which is the focus of the camera trap set is an important part of
selecting the specific location for the set and the design of where to set the camera and whether and how
to add an attractant.
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Figure 7. Overview of possiblecations for remote camera traps for wolves, focusing on game trails and lightly traveled or gated roads.
lllustration by Jenn Wolfe.

Use of Imported Attractants

A variety of scent attractants can be used to draw wolves in front of your camera or get the m to pause as

they travel through the field of view of the remote camera. These include scent lures such as Gusto and
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Use of imported baits has a variety of ethical issues that must be considered as well as research

permitting requirements. As such, importing of baits for remote camera traps targeting wolves for
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discovered in the area targeted for monitoring can be an excellent attractant.

The responses of wolves to attractants may vary considerably depending on the past experience of
individual wolves and on the context in which the attractant is being u sed, specifically the amount of
human activity in an area. Wolves are notorious for their ability to learn about and avoid potential traps
set by humans. Scent lures typically work well for wolves that have not been negatively conditioned to
the specific 01 008 w' ObP1 YI UwbOOYTI UwUT ECwl EYT wET 1 OQwl BRxOUI Ewl(
radio collared (or attempts at this) or an actual trapping season may actually avoid those scents in the
future rather than being drawn to them (Gabe Spence, pers. com). Baits that have a human scent
associated with them may similarly be treated with suspicion in some instances. However, in locations
where human presence is common and typically benign, wolves may show little or no aversion to
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human scent in conjunction with scent attractants.

Attractant Type Producer Use Notes \
Long range attractant, primarily designed for
Minnesota mustelids but has been effective in our efforts
#AOAT 6O Scentlure Trapline with canines and felines.
Products
AART R A Minnesota Alternate to Gusto. Primarily designed for
#AOAT 60 ; :
Scent lure Trapline coyotes according to manufacturer.
Dog
Products
Beaver scent. Consider application on or close
to the ground, such as on a rock, in a small
Various manufactured dig or a small pile of sticks in
Castorum Scent lure producers front of the camera.
Ideal if one is located in the field. If location is
not ideal, can be dragged to a location that
works better for a camera trap. Drag route
may act as a scent trail the targt species
might detect and follow into camera trap. Use
Found carcass Bait NA caution in handling and working around
carcasses in regards to disease transmission
and bears.
Ethical consideration, permit requirements.
Imported bait Bait NA Not sanctioned for use in 2014 for w&f camera
traps

Tablel Attractants available for use by CWMP Camera Trap teams for wolf sets.

Trail Sets

Wolves often travel along lightly traveled roads, gated roads and game trails and because of this are
commonly used to detect the species using remote camera traps. These sets can include the addition of
an artificial attractant to slow down or direct the animal to a specific location.

Often game trails follow landscape features such as ridgelines or the edges of riparian corridors. Such
trails often become better defined in some locations and more dispersed in others. Looking for a part of
the trail where the trail is well defined and where vegetation and landscape features funnel the likely
travel route of wolves onto the trai |. Locations such as this have the highest likelihood of capturing an
image of wolves that pass through the area.

While trail and road junctions often attract attention from wolves as a location for scent marking, at other

times, wolves will avoid actual NUOEUDOOUWEOEW?EVUUWEOUOI UU> wi UOOwWOdi w
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this, setting a camera trap on a trail before a likely corner cut might help catch wolves on the travel route.
Alternately, the use of a scent attractant on a camera set on or neaa trail or road junction designed to
elicit a intra-species communication response could be effective at bringing wolves all the way to the
junction and encouraging the animal to come into the field of view of the camera.

Trail Set Without Additional Attr  actant

Creating a trail set without any artificial attractant is less likely to cause an adverse response from trap
shy animals, a consideration for sets in locations where game managers have been trying to trap and
collar wolves. However, these sets require extremely careful attention to the specific location. Good
situations for such a set would include identifying a spot on a trail where the landscape and vegetation
strongly funnels animals along this specific location and where you have evidence that su ggests multiple
events of passage of wolves, such as repeated sightings along the route or tracks on the trail of multiple
ages.

Wolves typically trot when traveling along travel routes such as roads or trails. Without an attractant
applied in the field o f view of the camera to stop the wolf, the animal may pass quickly in front of the
camera causing either a very blurry image or the animal passing almost or completely through the field
of view before the camera triggers. To account for this, be sure to sé your camera angled down the trail
rather than perpendicular to the trail. This will increase the time that a traveling wolf will be in the field

of view of the camera. Camera settings should be set to get as many images as possible in each burst (3
typic ally) and the shortest rest period between triggers (1 second typically).

Photol. A wolf from Washington's Lookout Pack in
the North Cascades. This camera was set at the
junction of two game trails. No additional attractant
wasused. Photograph by David Moskowitz.

Trail Sets with Artificial Attractant

Adding a scent lure within the field of
view of the camera can help slow down
or stop the animal to increase the
chances of getting a clear photo with
identifying features. Similarl vy, in
places where there are multiple
possible travel routes, adding a scent
lure can increase the chances that a
wolf will use the one that you have set

your camera trap on.
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Scent lures should be applied in a way that fits with the type of behavior the | ure is designed to elicit. For
a scent lure designed to trigger a scent marking response apply the lure to an object that would typically
be marked by wolves or other animals. This might be a branch or log along the side of a travel route, or a
prominent r ock along the route. For lures designed to trigger a foraging/feeding response, creating a
small dig along the edge of the route and applying the lure to the inside of the dig can mimic the caching
behavior wolves are familiar with or the work of a small r odent. Scent lures along trail sets are not
designed to draw in wolves from a long distance but reroute or stop them once they are in the general
vicinity. As such, applying the lure high in a tree, or applying a lot of lure may not increase their
effectiveness and may trigger wariness of trap shy wolves.

On roads and trails where there is human traffic, another consideration for the camera set will be
avoiding detection and theft by people. Besides a security box and cable lock, setting the camera in a
location that is obscured from the typical field of view for walking or driving humans can help with this,
such as setting it on a tree with branches hanging over it and the camera aimed towards the ground in
front of the camera where an attractant has been gplied (Gabe Spence, pers. com.). This sort of set can
help reduce the number of hits from human traffic along the main part of the road by taking this out of

Use of’

ottractant
along troa

Figure8. Remote
camera trap set
along a game trail
incorporating a
scent lure. Note
the camera is
looking down the
trail rather than
just across it. This
should increase the
amount of time an
animal ends up in
the view of the
camera.
lllustration by
Jenn Wolfe.
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Figure10. If the
camera is set to
view the road or
trail, setting it
below head height
and with branches
that partially
obscure it from the
view of a walking
or driving human
can help reduce
likelihood of
detection by
passing people.
lllustration by
Jenn Wolfe.
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Natural Bait: Found Carcass or Other Food Source

Wolves have evolved not only to kill but also find and scavenge the remains of hoofed mam mals.
Because of this, found carcasses on the landscape, no matter what their origin, make an excellent
attractant for a remote camera trap. Carcasses may be the result of predation by wolves or mountain
lions, animals wounded but not retrieved by human hu nters, malnourishment, road kill, or remains
dumped by humans after being butchered. Wolves are able to consume an entire carcass including the
bones. While a carcass will be the strongest attractant when they are fresh, wolves will at times inspect or
return to remains a month or more after they have been on the ground and been reduced to little more
than bones and scraps of hide.

While scouting an area look for carcasses on the landscape. Fresh carcasses often have a strong scent.
Follow up on these potential smells to see if you can detect a carcass. Similarly, fresh carcasses often
attract a lot of attention from birds such as ravens, crows, jays, and magpies. Attend to and follow up on
concentrations of these birds or their calls as they may lead you toa carcass. On travel routes in the
vicinity of a carcass you may find an increase in the density of carnivore scats, particularly coyotes or
wolves. If you find multiple scats along a travel route in a short distance, consider spending a little extra
time exploring the vicinity to see if there may be a carcass in the vicinity.

Camera traps on a carcass can be created where the carcass is found or the carcass can be relocated to a
spot more conducive to the trap. Road killed deer could be dragged off of th e road to a more secluded
location where detection by humans will be less likely. Carcasses found far from cover and trees can be
dragged to a spot where a camera can be attached to a nearby tree (conversely, a structure such as a log
can be dragged to thecarcass location to attach a camera to). Dragging the carcass to a new location will
create a sent trail which a wolf can follow to find the carcass. Dragging the carcass for some distance
before setting the trap might help draw in wolves as there is an i ncreased likelihood that they will

intersect the scent.

When setting a camera trap on a carcass, be sure to set the camera far enough away to capture the entire

carcass and the area around it to increase the likelihood of capturing a wolf that approachesE U U wE O1 U Oz |
feed on the carcass. Conversely, carefully test the camera to be sure that it is close enough to the carcass

so that movement on the carcass triggers the camera. If there is one most likely approach route to the

carcass, setting the camera to bth view the carcass and the approach route can increase the chances of

EEUET POl wEOPOEOUWUT EVWExxUOEET WEUUWEOOZ UWEOOT wEOOWOU!
often move and reposition a carcass in the course of feeding on it. A piece of ord can be used to secure a

carcass to a tree or other stationary feature to keep the carcass in view.
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Photo2. Wolf captured on a remote camera trap set on the remains of a deer carcass that had likely been killed by wolves widse carca
moved by the photographer to a location more conducive for monitoring véthote camera (about 200 meters). This wolf arrived over 1.5
months after when the deer was killed. Photo by David Moskowitz.

Besides a simple carcass, other locations that may attract wolves include bone yards where hunters or
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ranchers have dumped the remains of animals over time, locations where the Department of
Transportation dump road killed carcasses, refuse sites such as illegal dump spots along forest roads, gut
piles where a human has field dressed an ungulate, and hunter camps where animals have been field
dressed, hung, or butchered. As part of a field teams research for locations that include a highway, a
phone call to the local Department of Transportation office to learn if there is a roadkill dump location in
the area might be productive.

While not as powerful of an attract, even a small patch of deer hide can be used to draw a nearby wolf in
front of a camera or pause on a trail set to allow for clearer photos to be taken of the animal (Adam
Lieberg, pers. com.)

There are several safety cosiderations that are important in conjunction with fresh carcasses on the
landscape. While mountain lions and wolves are typically retreating in the presence of humans around
carcasses, black bears and grizzly bears are both attracted to carcasses and che aggressive in
defending these carcasses from intruders (such as citizen scientists!). Dead animals can be vectors of
human disease. When ever in the field in bear country, especially when carrying attractants or searching
for natural attractants, field teams should carry bear spray in a readily accessible location (e.g. on your
hip) and be trained and prepared to use it. If a carcass is detected, observe the vicinity carefully and
approach the location slowly. A group of people is less likely to be accosted by a bear. Making noise and
keeping at least one person assigned to be a lookout can help reduce the likelihood of surprising or being
surprised by a bear. When inspecting a carcass or setting up a camera trap around a carcass be efficient
and spend aslittle time in the vicinity as possible.

To reduce the risks of disease transmission from a carcass avoid handling the carcass. If you want to
move a carcass to a better location for your camera trap use gloves and wash your hands immediately
after finis hing the task. As with artificial attractants, avoid touching a carcass and then handling your
camera to avoid drawing attention to the camera by attaching scent to it. Have one team member deal
with the carcass while another handles the camera.

Potential Den and Rendezvous Sites

The only time of the year when wolf activity is consistently limited and predictable to some degree is
during pup rearing when adults return consistently to den or rendezvous locations. Research suggests
that in some areas, specifc habitat features can help predict where these sites may be situated on the
landscape. This information, in conjunction with putative sighting reports, and knowledge of track and
sign patterns around these locations can help direct scouting activities to identify these locations on the
landscape. Because they have a high density of use during the late spring and early summer, setting
cameras on travel routes coming into these locations could increase the chances of detecting wolves
during this time.
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Den sites are typically in relatively secluded locations and within about a quarter mile from water
(Trapp 2004). In some regions, habitat features such as wet meadow systems are good predictors of
potential rendezvous sites (Ausband et al 2010). In the Cascadesrendezvous sites have been
documented in a wide variety of habitats, without any discernable patterns thus far (Gabe Spence, Ray
Robertson, pers. com.).

Field teams should consider identifying potential denning and rendezvous locations prior to heading

into the field and then carefully scouting these locations for wolf tracks and signs and potential camera
trap set locations. Using maps and satellite images, (such as through Google earth or Google maps),
identify wet meadows, wetlands, and other small cle arings in forested landscapes and figure out the best
ways to access these locations.

Game trails in the vicinity of den or rendezvous locations typically get relatively heavy travel and scent
marking attention (scats, scrapes, and urine) by wolves. Rendezvous sites that have been well used will
often collect bones and parts of carcasses that have been killed in the area or brought back to the area by
adults. Once in the field, visit potential locations and check game trails into and out of the area for si gn.

Consider creating a trail set on routes leading into a den or rendezvous location. For potential
rendezvous locations, setting a camera trap that observes the meadow or clearing and adding a scent
lure in the proximate area can both cover the generalarea and attempt to draw wolves into close
proximity to guarantee they trigger the camera. Rendezvous locations often have carcasses in the
vicinity. These carcasses could be used for camera traps as described previously.

Den and rendezvous locationsarevM Ua wUT OUPUDYIT wi 1l ECUUT UwOil wEwWP OOT wx E |
should work hard to minimize disturbance at these locations. For potential den locations, camera sets

should be set on travel routes close by but not actually at the location, such as on gametrails 400 meters

or more away. For both potential den and rendezvous locations, setting camera traps before rather than

during the breeding season can help reduce disturbance. Some rendezvous sites are used repetitively

and for prolonged periods of time w hile others are ephemeral. During camera servicing trips, field teams

should reassess the area to determine if relocating a camera trap might be appropriate.

Managing Multiple Camera Traps In One Area
Camera teams are typically assigned two cameras. Follav the following criteria for setting your two
camera traps in the area you are assigned to monitor.

If there in compelling evidence of recent wolf activity in a specific location you may be directed to place
both camera sets in relatively close proximity, such as along two different trails or roads within a small
area. More typically you will be assigned a larger general area to monitor. As such, in order to cover as
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large an area as possible, remote camera traps should be set up at least 1 kilometer apaftom each other.
Barring compelling circumstances to move a camera quickly, camera traps should be left installed for at
least one month.

After 1 month, consider moving the camera trap to a new location to increase our coverage of the area.
However, it is not uncommon for a wolf to go several months before returning to a specific part of its
home range. If there has been a lot of other carnivore and ungulate activity at a promising location,
leaving the set for up to two months could be appropriate. Anothe r consideration would be the quality
of other available locations to move the camera trap to.

Consider setting two different types of camera traps in your area, perhaps one using an imported
attractant and the other not, or using a different attractants at each location. This variation can help
detect wolves in areas where one scent might work better than another for local wolves.

Considerations for Documenting Breeding Status and Numbers

The primary goal of CWMP remote camera teams is typically, at least initially to document presence of
wolves in an area. Once this has been established, the project may wish to address additional questions
such as residency of the animal or animals, breeding status, and actual numbers of wolves in a pack.
Camera traps setto simply detect wolves may also incidentally help answer these more detailed
guestions. However, there are several considerations to help design camera traps to help answer these
questions.

Resident versus transient wolves

Resident wolves will localize t heir activity in a specific home range and carry out scent marking and

other territorial behaviors in the vicinity. Establishing a territory is typically associated with pairing of an

adult male and female animal and eventually leads to the establishment of pack including sub adult

animals. Transient, dispersers are typically solitary and may be documented in an area once and then

never again. Camera trapping efforts over a period of months that document wolves repetitively and

document more than one wolf suggest that the wolves are resident in the area and likely to be

attempting to reproduce in the general area. Camera traps that document scent marking behavior such
EUWUEDPUI EwOI T wOUPOEUDOOUOWOYI UwOEUODPOT wohting &fterl WEODOE
defecation or urination are behaviors suggestive of resident rather than transient animals.

Camera traps set in locations where scent marking behavior would be predicted and using scent lures
which might induce marking behavior from resident ani mals should be considered to help collect
information on potentially resident wolves.
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Breeding Status
Two observations that can be captured on remote cameras about the breeding status of wolves are

pups/sub adult wolves and a female with swollen teats (ind icating a lactating female). Breeding females
have enlarged nipples (Kreeger 2003), probably most apparent when the wolf is actively lactating and
nursing young. Carefully inspect photographs captured by camera traps for enlarged teats. Targeting
potential rendezvous locations in late June through the late summer should be considered to capture

images of juvenile wolves.

Photo3. Wolf pups captured on a remote camera set on a travel route adjacent to a suspected rendezvousdoeatiture was applied to
a rock where the two animals on the left are sniffing. Photo frordufydn northrcentral Washington. Camera trap set by Ray Robertson
for Conservation Northwest.
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Photo4. Note the enlarged teatstbfs breeding female wolf taken by a remote camera. Photo from early April, northwestern Montana. Photo
by Adam Lieberg, Northwest Connections.
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Photo5. Note the enlarged teats of this female wolf, indicating it has breed ld@dyicurrently lactating. Photographed in May. Photo by
David Moskowitz

Pack Size

Capturing images of multiple wolves on the same frame is the easiest way to assess numbers of wolves
in an area using remote cameras. However, this only provides a minimum number, as some wolves in a
pack may not be in the frame. Setting cameras on rendezvous sites and clearings where wolves might be
predicted to congregate can increase the chances of detecting multiple wolves. On trail sets, aiming the
camera down a trail rather than perpendicular to it can also help with this. In winter, in deep show,
wolves often travel single file. On trail sets, wolves may pass sequentially in front of the camera,

allowing them to be counted. Constructing a camera trap in a location whe re this sort of movement is
predicted can increase chances of capturing them on film. Setting the camera to the shortest time
between photo burst can help ensure getting all the animals passing by. Setting the camera to video with
a long run time (60 secords) could also help capture the sequential travel of animals.

Cameras set on carcasses are poor for determining actual numbers as wolves will often come and go
from the carcass individually rather than communally. It may be impossible to identify individua |
wolves in a pack when size and pelage color are similar and therefor not possible to use sequential
images to assess numbers of animals in a situation where one wolf is likely returning more than once to
the camera trap location, such as at a carcass.
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Appendix 1: Wolf Tracks, Scats and Sign

Follow guidelines laid out in the General Remote Camera Protocol Documentfor photo -documenting
potential tracks and signs of wolves found while in the field. Below are details for distinguishing wolf
tracks and signs to keep an eye out for while scouting for where to set up camera traps.

Field teams should consider carrying a field guide to help distinguish wolf tracks and signs in the field.
Western Wildlife Outreach has an online description available at: http://westernwildlife.org/gray -wolf -
outreach-project/signs-of-wolves/.

100


http://westernwildlife.org/gray-wolf-outreach-project/signs-of-wolves/
http://westernwildlife.org/gray-wolf-outreach-project/signs-of-wolves/

Footprints

Potential wolf tracks are often encountered in the field but can be hard or imposs ible to definitively
differentiate from domestic dog tracks and, while larger, can resemble coyote prints. Overall, wolf tracks
are large, much larger than coyote tracks and larger than all but the largest breeds of dogs.
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Figure12. Comparison of wolf, domestic dog and coyote tracks. (Diagram by Western Wildlife OutreacHluBteatkons by David
Moskowit?)

Front Length Front Width Hind Length Hind Width
Wolf 11.0cm 9.8cm 10.1cm 8.2cm
(8.9-12.8) (7.8-12.4) (8.6-11.6) (6.8-9.8)
Covote 6.7cm 5.3cm 6.1cm 4.6cm
y (5.4-7.8) (4.2-6.3) (4.4-7.5) (3.5-5.4)
Dog Highly variable Highly variable Highly variable Highly variable

Table2. Comparison of wolf and coyote measurements (Moskowitz 2010). Dodugstiteasurements vary widely and can overlap with
both wild canid species.
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Scat
Wolves often deposit their scats on roads and trails. Fresh scats are often quite strong smelling. As
wolves consume little or no plant material contents are typically entirel y animal tissue.

Photo6. Wolf scats are tubular and typically1l5 inches in diameter. Photo by David Moskowitz

Photo7. Some wolf scats are twisted in appearance. Scats are often filled with dlebaior Bhoto by David Moskowitz
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