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EXECUTIVESUMMARY

The loreal ecotypeof woodland caribou Hereafter, boreal caribou)is listed asThreatenedby the
Committee on the Status of Endangered Wildlife in Canada and is on the provéttiat in British
Columbia(BC) The Implementation Plan for th®©ngoing Management of Boreal Carib@®angifer
tarandus caribou pop. 14) in British ColumiB£IPMOE 2011hddreses provincial commitments to

manageboreal caribou within the province.

Between December 2012 and March 20280 individual boreal caribowere radiccollared in British

| 2t dzYoAl Q& 02NBFf O NRA Se¥afal diidbgl W& eicagtuged rbalitiNditimes Bveri K S
the course of the projectfor a total of 262 individual capture events. One capttetated mortality
occurredin December 2014 Based on a total of 262 captures of 240 individual caribou, the overall

capturerelated mortality ratefor the projectwas 0.38 %.

Field activities conducted iviear V (May 1, 2018April 30, 2016)ncluded continuedmonthly fixedwing
telemetry monitoringflights ard mortality site investigationghe deployment of additional radioollars

to maintainthe sample of collared caribaand wolvesand a late wintecaribourecruitment survey

At the beginningof Year V, atotal of 155 radio-collared caribouvere potentialy aO i A @S Ay ./ Q&
caribou rangesincluding 150 SCEKollared caribou (hereafter;, SCEK caribgu3 animals previously
collared bythe BC Ministry of Forests, Lands, and Natural Resource OperatidfisNRE and 2

collared by Albert&nvironment andParks(AEP; formerly Alberta Sustainable Resource Developinent

EighteenSCEKaribou mortalities were detected and investigatdzbtween May 1, 203 and April 30,

2016, includingl14 cases of confirmedvolf predation. One caribou died in midummer of apparent

poor condition/disease. Two caribou weshotin separate events, in September 2015 and April 2016,
alongthe Coles Lake Road, which bisects peatland habithieif-ortuneCore Habitat Area Core) of the
Maxhamsh Range. The circumstances surrounding both cases suggest that the animals were legally
harvested by First Nations community members of nearby Fort Liard, TH&.cause of death for the

remaininganimalcould not be determined

Thestandardizedannual fnite survival rate forl68 adult females during the 12 month period between
May 1, 2015 and April30,2016 was0.87 + 003 SE (95% C=l0.83 to 0.9).



BetweenFebruaryl6 and 27,2016, we deployed21 additional Vectronic GPS radiollars onboreal
caribou, including &nimalsrecaptured to replace collars nearing the end of their battery life and 15
new caribou Serum progesterone analysis indicated 20 of 21 (95%) adult female caribou captured in

February 2016 were pregnant, with the 21st aninitaly pregnant (progesterone 1.78 ng/ml).

In February 2016, we deployed 4 Lotek Iridium GPS wolf collars within 3 boreal cariboorc@rasw

and 2 recapturd animalsincluding a new pack located in the Chinchaga. RRA

Late winter recruitment surveys werconductedfor all herdsbetween March 14 and 30, 2016. A total
of 728 boreal caribou515females 108 males 103 calves,2 unclassifiedadults) were recordedin 129
groups including14 unmarked groups located incidentaland 9 groupg52 caribou)associated with
SCEK caribou located north of the BC/NT borbiran group size was B. 3.4 SD (range 1 to7).
Overall alf recruitment to 10 monthsn March 2016nvas 20 calves100 cows with calvesepresenting

14% of theminimum count

2012-2016Project Summary
At the end ofYear IMApril 30, 201§ 146 caribou collarsemainedactive within BC's boreal caribou
ranges. Excluding the Fort Nelson Core, the active collars represent between 16% and 32% of the

minimum number of caribou counted lwgnge during the 2016 recruitment survey

Of 261 individual capture events of adult female caribou between December 2012 and March 2016,
serum progesterone analysis confirméke pregnancy status of 249 animals, with results for the
remaining 12 animals @onclusive.Based on thee 249 cariboy the overall pregnancy rate for the study

was89%.

The occurrence of winter ticks dmoreal caribou is becoming increasingly common as the parasite
appears to be undergoing a northward ranggansion Based on 26hdividual capture events over 4
years, 79% of caribou had some degree of hair loss or breakage at the time of cajpduteticks were
observed on Z of 262 animals including4 caribou that had no sign of hair loss or breakage &8d
animalswith only mild guard hair breakageAdult ticks were found on 26f 36 caribou(56%)with hair
loss categorized as Severe or Extreale20 animals were captured between late February and April 1.
Hair loss resulting from rubbing to relieve tieKated irritation, as well as time and energy spent

grooming over foraging, may affect boreal caribou condition, particularly during extended periods of



cold weather in late winter. Warble larvae were found on 9 of 262 caribou captured; all incidents were

in late winter, between February 27 and Akil

We investigated a total of 104 boreal caribou mortalities (88 SCEK, 7 MFLNRO, 9 uncollared) between
commencement of BCIP monitoring in December 2012 and the end of April 2016, including 72
confirmed and 7 suspeetl incidents of wolf predation and 3 cases of wolverine predation. One caribou
died accidentally, and 5 died as a result of poor condition or disease. Two caribohaveested and

the cause of death for the remaining 14 animals could not be determined.

Based on the 2016 overall recruitmefite., all ranges combineaf 20 calves:100 cows artde 2015-
2016 standardized finite adult female survival rate of 0.87, lambda e@u@ls suggestinghe current

status of BC's boreal caribou populatiorslighty declining.

Vi
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1 INTRODUCTION

Boreal ecotype woodland caribo(population #14;Designatable Unit D&) are redisted in British
Columbia(BC)and designated ag hreatenedunder the federalSpecies at Risk AG@COSEWIC 2011,
Environment Caada2011). In 201Q the Implementation Plan for the Ongoing Management of Boreal
Caribou (Rangifer tarandus caribou pop. 14) in British Coluf®@P)was prepared toaddress
Provincial commitments to manage and/or recover species at risk undeAdeerd for the Protection of
Species at Risk in Canaalad the CanadaBritish Columbia Agreement on Species at (ERE 2011)
The BCIPoutlines several objectives to allow longterm (50 years) recovery of boreal caribou
populations including:protecting and restoringhabitat, manadng the industrial footprint establishing
industry standard management practicess well asmitigating effects of the industrial footprint by
reducing predators and managing habitat conditions through fire suppres3io@se objectives are
designedto provide measurable targets for action and evaluatiorensure population and distrilion

goals are being achieved.

As a component of the BCIP40 adult caribou(239F, 1M)were radicO2 f £  NEBR Ay . NRGA&F

boreal caribou ranges between December 2012 axutil 2056. ThroughoutYear Y (May 1, 205 to
April 30, 2086), the fate ofthese animals, as well as boreal caribou previously collarethé&yBC
Ministry of Forests,Lands, andNatural ResourceOperations(MFLNRO#and AlbertaEnvironment and

Parks(AEB, was monitored to track adult survival and calf recruitment.

This reportprovides details ofield activities conducteduring Year IV the of projecincluding monthly
fixedwing telemetry monitoring flighs, mortality site investigationsmaintenance of the sample of
radio-collared caribou and wolves through the deployment of new collars,aaladle winter recruitment
survey As wellresultsfrom Yearsl through IMDecember 2012 to April 201 6f borealcaribou capture

and radiecollar deploymentire summarized.

2 METHODS

2.1 Study Area

Boreal caribouoccur in thenortheasterncornerof BG in anareabounded by the Northwest Territories

(NT)border (N60°latitude) to the north, the Alberta(AB)border (W120°longitude) to the east, the

1



northern Rocky Mountain foothills to the west (roughly W124°), and the northern limit of the
agricultural zone to the south (roughly N57°; Fig. Epur majorboreal caribou ranges are currently
delineated within BC, imeding the Chinchaga (CHIN), Sn8ehtaneh (SNS), Calendar (Claviy
Maxhamish (MAX) An additional 3 smaller areas of boreal caribou occupancy are currently dened a
the Prophet (PPH) and Parker (PRK) rariiy€§3E 2010and theproposedFort NelsorCore (FN). Within

the ranges, 17associated core habitatreas® (hereafter, cores)are defined as areasf high current
capability and suitability based on general habitat requirements, freed peatlands, terrestrial and

arboreal lichen forage bas€ullinget al. 2004).

The Chinchaga Range lies within the Boreal Plains (BOP) ecoprovince, with the remaining BC boreal
ranges in the Taiga Plains (TAP) ecoprovince. All ranges are represented by the Boreal White and Black
Spruce (BWBS) biogeoclimatimg. The BC ranges are drained by several major tributaries of the Peace

and Liard rivers, including the Beatton, Chinchaga, Fontas, Sikanni Chief, Fort Nelson, and Petitot rivers

The establishment oResource Review Are@RBRA) is amof several policy tools developed to support

GKS YIyF3asSYySyid 2F ./ Q&8 o02NBIf OFNRO2dz LR LMzA I GA2ya
RRAA, in the northwestern portion of the Chinchaga Range, -RR#hich overlaps portions of the

Prophet Rage, and RR& and RRA, in the western and eastern portions of the Calendar Range,
respectively (Fig. 2). For the field component of this project, the Chinchaga RRA)(RRypically

treated as a separate entity from the Chinchaga Range as it isvedjatemote from the main areas of

caribou activity in the Milligan and Etthithun corasd is accessed via helicopter from Fort Nels@n

minimum 5year moratorium on issuing new oil and gas tenures within RRAs was established in 2010,

with the effectiveness of the measurevaluaed in 2015 future management direction is pending.

2Thel? core habitatareas include Calendar, Prophet and Parkehich areconsidered both ranges and cores
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2.2 Capture and Collar Deployment

2.2.1 Caribou Capture
We based caribou and wolf capture operations out of the Fort St. John airport for the Milligan and
Etthithun Cores of the Chinchaga Range and from the Fort Nelson airport for thén&jarRRA and all

other rangesand cores

Year I\tollar deployment effortvas focusean recapturingcaribou toreplae existing GPS radiollars
nearing the end of theibattery life and rebalancing thesampleof radio-collared animalsin individual
ranges As inprevious yearswe looked for opportunities to deploy collars in areasitside established

coresor wherethere islittle existinginformationon caribou use

We complied with British ColumbResources Inventory Committepiidelines (RIC 88a, RIC 1998b)

for all caribou and wolf capture and handling protocols. We captured adult boreal caribou using-a hand
held netgun fired from a Bell 206B Jet Ranger helicopter. We assigned a sequential identification
number to each collared caribou ihd field (e.g., SCEK00MAn alphabetic suffix was added to existing

animal ID numbesto identify SCEKollared caribou recaptured for collagplacement(e.g., SCEKOBL

We fitted all cariboucapturedin Year IVwith Vectronic Vertex SurveglobalSta(Vectronic Aerospace,
Berlin, GermanyGPS/satellite collar Thecollars were factory programmed tcquireGPS fixes every

13 hours and transmit VHF signals from®0-1900 hours (GM7). GPS/satellitecollars were equipped

with motion sensitive mortdtly sensors designed to transmit a satellite alert message as well as activate
a distinctie VHF pulse patternWe marked captured caribou with muitbloured, plastic ear tagsith
contrasting coloured buttonto allow for subsequent identification in ¢hevent of recapture after collar

detachment and to aid in identification of individuals during aerial surveys.

We collected hair, fecahnd blood sampledrom all caribou captured in Yeay.l| Nasal swabs were
taken from a subsample ofcaribou to test for the herpes virus We measured caribou neck
circumference mandible lengthand hind footand metatarsalength. We assignedaribou tobroadage
classes based drody size, antler configuration, ancisor wear.We examined caribou for evidence of
parasites, including winter tick (Dermacentoralbipictug, warble fly (Hypodermasp.) larvae, and

Besnoitiatarandi cysts,as well a®ther signs ofdisease or injury



We created a novel classification system descrite the occurrence and extent of hair loss #md
breakage and assigned caribou to 5 categories, includidgNone- no evidence of hair loss/breakage
or exposed skin2) Mild - a few small to medium pakes of guard hair breakage, Bpderate - several

or large patches of hair loss/breakage but no exposed, #iBevere- several or large patches of hair
loss/breakage with exposed skiand 5)Extreme- extensive areas of hair loss/breakage with multiple or

large areas of exposed skin

We classified female antlers into 6 broad categorig8ald,2) Spike,3) BranchedSmall (small -3 pt),
4) BranchedVedium (tall/heavy 2 pt (> 25 cm tall) or83pt),5) Branched | NAS o6 G t t Kk KSI @&
pt), and 6)Atypical (one antler, stutly ordeformed antlers.

We separated lmod serum bycentrifugeand sent al.5 miserumsample to Prairie Diagnostic Services
(University of Saskatchewan, Saskatoon, SK)séwum progesteroneanalysis We deivered the
remainder of the blood serum arall other samplescollectedto Dr. Helen Schwantje (MFLNRO) and Dr.

Bryan Mabeth (University of Calgary)

Dr.John Cook (National Council for Air and Stream Improvement, Forest & Range Sciences Lab (NCASI),
La Grande, B accompanied the capture crefer all 2016 capture session® assess caribou condition

using ultrasonographyandbody condition scor&(Cook and CooR015).
2.2.2 Wolf Capture

We captured wolves by aerial darting from a Bell 206B Jet Ranger helicopter using 3 misenggets
loadedwith300vy3 2F ¢Sttt T 2ftu 6C2NI 52R3IS !'yAYILft 1 SIfiKZ
muscles of the neck, shoulder, or rump and wolves were hazed toward suitable helicopter landing sites
prior to becoming immobile. We assigned a sequential identifinatiamber to each collared wolf (e.g.,
BWOO1).

We fitted captured wolves with a Lotek Iridium TrackM GPS/satellite. Wolf GPS/satellite collars were

programmed to acquire GPS fixes every 3 hours and were equipped with motion sensitive mortality

3At the commencement of the project, prior to Dr. Cook accompanying the capture crew for the first time, in January 2013, we
based condition rating on Gerhaet al's (1996) body condition score based on palpation af/ibmp/withers. Condition was
subjectively rated between 1 (emaciated) and 5 (obese).



sensors degined to transmit a satellite alert message as well as activate a distinctive VHF pulse pattern.
GPS collars deployed in Wwere also equipped with timer releasmechanismsprogrammed to

activate at either 85 or 104 weeks after deployment.

We assigned gatured wolves to broad age classesllected hairand blood samplesand measured

neck circumference, body and total igih, chest girth, and hind foot length
2.3 Telemetry Monitoring and Mortality Site Investigations

We typically conducted fixediing telemetry monitoring flighten a monthly basithroughout Year IV to
determine the approximate location and VHF beacon status of all boreal caribou and wolf collars
believed to be active in the study area, including aauilsollars deployed on behalf BIC OGR]$aribou

and wolf collars deployed on behalf of MFLN®&@ BC OGRIS | yR O2f f I NA (y26y (2
boreal caribou ranges from adjacent jurisdictions. In lieu of dedicated-fiseg flights, between

Januay and March 2016, we conducted telemetry monitoring by helicopter in conjunction with
associated colladeployment activities (caribou, wolf, moose), mortality investigations, and the annual

boreal caribou late winter recruitment survey.

We conducted grond-based site investigations as soon as reasonable following detection of a caribou
mortality event through VHF signal status or transmitted GPS/satellite data. We determined the cause
and approximate date of death, collected biological samples, and eeedvthe collar. We collected

predator scat samples from mortality sites. All biological samples collected were forwarded to the

Provincial Wildlife Veterinarian.

We estimated standardized annual adult survival rates for caribou using the Kdplan mehod

aGF33ISNBR Sy idNe Sardys gAGK A0l yRI NR eSalMBINI OF f Od
Krebs 1999, Krebs 2003).

Upon detection of a wolf mortality, we retrieved the raettollar and attempted to determine cause of
death. As determinig the cause of death of collared wolves was n@GiPpriority, in months where
only wolf mortalities were detected, we deferred the site visit and collar retrieval until the next caribou

mortality detection.



2.4 Late Winter Recruitment Survey

We conductedlate-winter composition surveydn all boreal caribourangesto estimate annualcalf
recruitment. We used telemetry to locate all rastollaredcariboufrom a Bell 206B helicopter. We
classifiedall caribou ineachgroup by sex and agesingcriteria defined by the Resources Inventory
Standards Committee (RIC 200i2cludingfemales (>1 yearjnales ¢1 yeaJ, calves andmature males.
We reduced helicopter disturbance (i.e., approach distance) to caribou groups by usingsitalditizing
binoculars to classify animals and identify individual cariboueby tag colour combination. We
augmentedthe sampleof SCEKind MFLNRG@ollarsby locating and classifying groups associated with
radio-collared animalsfrom adjacent jurisdictiondound within the BC search areaand included
incidental sightings of unmarked caribou grougRecruitment was expressed as the number of calves

alive at 10 mnths of age per 100 femalesid as the percentage of calves in f@pulation

3 RESULTS

3.1 Year IV Capture and Collar Deployment

3.1.1 Year IV Caribou Capture

We deployed 21 new/ectronic VertexGPS radieollars on boreal caribou during capture sessions
between February @and 27, 2016includng 6 caribou recaptured to replace collars nearing the end of
their battery life and 15 new anima{éppendix). Five of the recaptures were original SCEK caribou and
the sixth SCEK23B/C1009) was collared in the Kiwigana Core of the Maxhamish Range by MFLNRO in
March 2008. No serious injuries or captuelated caribou mortalities occurred during the February

2016 capture sessions.

Caribou collar distribution by range and core, and helicoptarch lines flown during the February

2016 capture sessions are shown in Figure 4. As in previous years, we searched for caribou in the
Paradise, Etsho, and Shush coesxlthe eastern portion of the Fortune Comultiple times as well as

the Shekelie chinage during winter 205-2016. Older tracks indicated caribou had spent timéhese

areasin early winter
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Figure2. Helicopter search lines and capture locations for 21 boreal caribou-cadi@red
in northeastern British Columbia between February2l 2016.




SCEKO038 was originally captured in the Milligan Core of the Chinchaga Range in January 2013. We
attempted to retrieve and replace the aging radiollar in the winter of 20142015, however, the

caribou was consistently found in habitats not suitable for-gen capture. In February 2015, the collar
released at the end of its battery life; the caribou was then considered retired from the project. On
February 19, 2016, we capturech aincollared caribou in the Milligan core, identified it as SCEK038
based on its coloucoded eartag, and fitted it with a new GPS radiollar (ID: SCEK038B).

In March 2014 we recapturel adult male SnakeSahtanehcaribou BC103Avhich hadoriginally been
collaredby MFLNRO iMarch 2010, and replaceits existing VHF collar with an ATS Iridium cdller
SCEK173/BC1037)he Iridium collar ceased transmitting GPS data in July 20dthe VHF signakas
last detected in October 2018Ne searched fothe caribouin the SnakeSahtaneh and adjacent ranges
throughout fall and winter of 20152016 including during telemetry flights anchpture and survey
sessiol, however we were unable tdetectits VHF beacon or get a visual on the animal. It is asdum

that the battery has now expired.

Serum progesterone analysis indicated 20 of 21 (95%) adult female caribou captured in February 2016
were pregnant (serum progesteronange 2.63-7.25 ng/ml), with the 21st animal assessed as being
likely pregnant (proggterone 1.78 ng/ml Appendix )l Seven of 21 caribou haal calf at heel at the

time of the February 2016 capture and were also pregnant; 1 animal was still laciatintpe other 6

showed evidence of having lactated in recent months (i.e., clearifiulte udder)

Adult winter ticks were found on 16 of 21 caribou captured in February 2016, with warble fly larvae
found on 1 animal. i€ks were found on Bf 3 caribouthat had no sign of hair loss or breakaged 5of

7 with mild guard hair breakageTlicks were found on 6 of &ribou withmoderate hair breakage and
rubbing but no exposed skiras well asll 3caribouthat had severe hair loss/breakage (i.e., patches of

exposed skin)

John Cook (NCASI) used ultrasonography to assess caribou bodiondid all 21 caribou captured in
February 2016 (Cook and Coakpubl. datg.

3.1.2 Year IV Wolf Telemetry and Collar Deployment
As in Year lll, efforts to replace failed collars in marked wolf packs and to locate new ppaksitin
areas were hampered by poor capture conditions and unfavourable tracking conditions resulting from

low snow accumulations and frequent dramatic freg¢laaw cycles (e.g., daytime highs up to +9°c in



January and +12°c in March). We searched for new unrdaw@f packs in the Clarke Core and

Chinchaga RRA aattemptedto recapture/replace malfunctioning GPS collars in the Fortune Pack.

We deployed 4 Lotek Iridium GPS wolf collars within 3 boreal caribou cores, including 2 new animals and

2 recaptures (Appetix 1ll). On February 25, we recaptured Kwokullie male BW024 to replace its Lotek
Iridium collar and deployed a second collar on a new Kwokullie wolf (female BW052). The pack was
incidentally located at a caribou kill site on a small lake in the NortbhiddCore of the SnakBahtaneh

Range. On February 26, we tracked an uncollared pack of 3 wolves in the Chinchaga RRA and deployed a
new collar on an older, battlscarred male (BW053). This animal moved southwest of the RRA
boundary several days latemd did not return. On February 27, we recaptured Elleh Pack female
BWO038 in the Clarke Core and replaced her failed Vectronic GPS collar. We were unable to locate any
additional packs in the Clarke Core and Chinchaga &&fiite considerable search effgrincluding

search time spent on related activiti€se., moose capture, moose recruitment survey, and caribou

capture andrecruitment survey.
3.2 Year IV Telemetry Monitoring and Mortality Site Investigations

At the beginning of Year IV on May 1, 20155 radio-collared caribounvere potentially active within
.1 Q& o02NBIf OF NA 0 BCOEK Ndrib6@ (S ATS IridiymOa1 dzetkoyia 120 feskycle,
72 LotekVHF), 3 VHF MFLNRO caribou, and 2 VAEahiBou

We detected and investigated ¥&dio-collared caribou mortalities during Year IV. All 18 were original
SCEK caribou, collared between December 2012 and April 2015. Seven and 6 mortalities occurred in the

SnakeSahtaneh and Maxhamish ranges, respectively.

Fourteen of 18 (78%) collaredribou mortalities investigated in Year IV were confirmed wolf predation.
While there was abundant bear sign at the mortality site of SCEK073 (VHF), investigated in September
2015, we could not determine whether death was due to predation or the carihed and was later
scavenged by a bear. Two caribou were harvested on the Coles Lake Road, which bisects peatland
habitat in the Fortune Core of the Maxhamish Range. SCEK179 and SCEKO087 were shot while crossing
the road in September 2015 and April 20i€spectively. In both cases, the radio collars were cut off

and left in prominent places and the carcasses removed whole. The proximity to the Liard Highway and
the fact that in both cases no attempt was made to conceal the site suggests that thesdegate

harvests by First Nations community members from Fort Liard, Northwest Territories. One caribou
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(SCEK171) died of apparent poor condition/disease. entciatedanimal was found in July 201&ss

than 12 hrs after death as evident by timernal body temperature

No radiccollared caribou mortalities occurred between early December 2015 andMvaidh 2016
(Fig.3). In contrast, 5 caribou deaths occurred in late winter, including 1 VHF mortality discovered
during the March 2016 recruitment surveynd 4 mortalities detected and investigated in April 2016.
Four of these mortalities were due to wolf predation and the fifth was due to human harvest; there

were no cases of collared caribou dying from poor condition during this period.

5 -
O Undetermined
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Figure3. Source of radigollaredborealcaribou mortality by month for Year IV, May
1, 2015 to ApriB0, 2016, northeastrn British Columbian=18).
Four GPS collars ceased transmitting GPS data and VHF beacons during the year and aret@ssumed
have failed. These include Milligan caribou SCEK034 (last heard December 2015), Milligan SCEKO055 (last
heard February 2016), Fortune SCEKO085 (last heard February 2016), and Kotcho bull SCEK173/BC1037
(last heard October 2015). In addition, the VHF beacf AP caribou AB149.391 was last heard in

October 2015 and is assumed to have exceeded its battery life.

Twentyone new collars were deployed during the year, including 15 on new caribou and 6

recapture/replacements. One VHBllared caribou of unknomw origin (UNKN148.230) was discovered
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in the Tsea Core in 2015 while scanning an active wolf collar frequency; this animal was subsequently

identified as BC1028, collared by MFLNRO prior to 2012.

At the end of Year IV (April 30, 2016), a total of 146 raditared caribou (143 SCEK, 3 MFLNRO) were

assumed active within or adjacent to BC's boreal caribou ranges.

The standardized annual finite survival rate for 168 adult fefnedeibou active during the 12 month

period between May 2015 and April 2016 wa870+ 0.03 SE (95% C.I.= 0.84 to 0.93).

Detailed results of Year IV (May 1, 2015 to April 30, 2016) mortality investigations are found in mortality
investigation summary reports No. 21 to 28 (DES 2015, DES 2016).

3.3 Year IV Caribou Late Winter Recruitment Survey

We conducted late winter recruitment surveys on all herds between March 14 and 30, 2016
(Appendices IV to Xl). Figudeshows helicopter flight lines flown and location of caribou groups
encountered during the 2016 late winter recruitment surveRResults of the survey are presented in
Table 1. Daily weather conditions and visibility were good throughout the March survey. Daytime
temperatures varied considerably both between and within individual survey days, from a l8°¢f

on the morning ofMarch 23 (Parker survey) to +12°C on the afternoon of March 29. There was 100%
snow cover throughout the survey, with snow depths ranging betweeb@®6m. Unseasonably warm
temperatures occurred toward the end of March, which resulted in rapidly diimimygssnow cover
during the last few days of the surveyPacked snow conditions resulting from frequent fre¢zaw
cycles throughout the winter of 201%016, coupled with the high daily temperatures experienced

during the survey, contributed trelativelyfew incidental observations of unmarked groups.

One hundred fiftysix caribou collars (152 SCEK, 3 MFLNROP)Iw&iEe potentially active prior to the

start of the 2016 recruitment survey. We detected and investigated 1 collared caribou mortality during

the survey (Fortune caribou SCEKOQ78 (VHF)). Three SCEK caribou (Milligan SCEK029; Milligan SCEK034,
Kotcho SCEK173) and 1PAfaribou (Chinchaga AB149.391) were not located. Therefore, a total of 151

radio-collared adult female caribou actively contribdtéo the survey.

*Excluding adult male SCEK173/B&7.
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Figure4. Helicopter flight lines andtation of boreal caribou groumhservedduringlate
winter recruitment survey, northeastern British Columbia, Mardf0, 2016.
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Tablel. Results of 2016 boreal caribcaté winter recruitment surveyincludingagesex composition, calves per 100 cows, and group

size by range, northeastern British Columbia, Marct3@£2016

Classificatioh Total Min Max .
. . Total No. Mean Group Size
Range Caribou Calves:100 Cows Grouns Group | Group (+ SD)
F M cf UA  MM? | Observed P Size Size -
Chinchaga 122 12 21 0 7 155 17 calves:100 cows 24 2 14 6.5+3.2
Chinchaga RRA 28 5 6 0 2 39 21 calves:100 cows 5 2 12 7.8+49
Snake-Sahtaneh 196 49 35 0 41 280 18 calves:100 cows 50 1 17 56+3.3
Calendar (Alf) 72 14 19 2 7 107 26 calves:100 cows 18 1 13 59+£3.7
Calendar (BC onl§) | (44) @) (14) 0) Q) (65) n/a n/a n/a n/a n/a
Maxhamish 58 25 17 0 19 100 29 calves:100 cows 23 1 9 43+25
Prophet 13 1 2 0 1 16 15 calves:100 cows 3 2 9 5.3+35
Parker 20 1 3 0 1 24 15 calves:100 cows 4 1 16 6.0+6.8
Fort Nelson 6 1 0 0 0 7 n/a® 2 2 5 35+21
Total_All Grouﬁs 515 108 103 2 77 728 20 calves:100 cows 129 1 17 57+3.4
Minimum Count
. 487 101 98 0 72 686 n/a n/a n/a n/a n/a
BC Caribou
YF- Adult Females M - Adult Males Cf- Calves UA - Unclassified Adults MM - Mature Males

2Mature males defined as Class Il or Il bulls (RIC 2002)

% Includes all groups associated with SCEK-collared caribou, including 9 groups (52 caribou) found in the Northwest Territories

“ Includes all groups found within the Calendar Range plus 9 SCEK caribou collared in Calendar but found in the Northwest Territories at time of survey and SCEK135's calf
® Ranges with less than 10 caribou observed excluded
® Includes all groups associated with SCEK-collared caribou, including groups found in Alberta and the Northwest Territories

" Includes all groups found within BC plus 9 SCEK caribou collared in Calendar but found in the Northwest Territories at time of survey and SCEK135's calf



During the March 1480 survey, we observed a total of 728 boreal caribou in 129 groups, including 515
adult females (F), 108 adult males (M), 103 calves (Cf), and 2 unclassifiedldiuNme radiecollared
Calendar caribou were located north of the/RT border in 9 groups, totalling 52 caribou. Thirteen
unmarked groups (54 caribou) were located incidentally, including 3 groups in the Chinchaga Range (18
caribou), 8 in the SnakB&ahtaneh (30 caribou), 1 in Maxhamish (3 caribou), and 1 in Parkeil{8uar
Overall mean group size, including 9 groups found in the Northwest Territories, waS3L8D (range

1 to 17). Overall recruitment to Ionths was 2@alves:10@ows, with calves comprising 14% of the
minimum count(Table 1). When excluding micollared animals associated with the 9 SCEK collared
caribou and 1 calf located north of the BT border during the surveywe had a total minimum count

of 686 caribou (487F, 101M, 98 Cf) for all ranges combirdithough it is assumed that boreal caribou
immediately north of the border are contiguous with the BC Calendar population, it is unknown if SCEK
collared animaldocated in the NT during the survey moved there temporarily as groups or joined

groups of cabou normally resident in the NT portion of the range.

Twentynine of 36 caribou captureduring the previous winter (December 8, 20Bpril 1, 2015) and
known to be pregnantbased on serum progesterone analysigre alive and located during the March
2016 recruitment survey. Six of the28 animals successfully raised a calf to ten months of age during

20152016, with the calf status of a seventh caribou undetermined.

Chinchaga Range

In February 2016, prior to the survey, we deployed 3 new Vectron® r@éiacollars in the Milligan

Core of the Chinchaga Range, including 2 collars on new caribou and SCEK038B, which was incidentally
recaptured after being retired from the study in February 2015. Twseatyen collared caribou were
potentially active inthe Chinchaga Range prior to the start of tkeruitmentsurvey, including 26 SCEK

and 1 AP(AB149.391) animals.

We surveyed the Milligan and Etthithun cores on March 14, 2016. AB149.391's radio frequency was not
heard and the collar is presumed to hareached the end of its battery life. SCEKO029 (VHF) was not
heard in the Milligan or Etthithun cores on March 14, nor during the Chinchaga RRA survey (March 28).
A total of 25 active collars contributed to the surveg Rilligan, 3 Etthithun).

°SCEK029's VHF beacon was heard on normal mode in the Milligan Core on the April 2016 telemetry flight.
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We counted 155 caribo(l22F, 12M, 21C# in 24 groups in théMilligan and Etthithun corescombined,
including 3 uncollared groups encountered incidentally (Table 1, Appeidjx Three of 24 groups
contained multiple radiecollared caribou. One group of ten caribou contained 5 collars, including 1
unidentified animal with a older VHF collar and a yellow right etag. A second group included
SCEKO033B and an unidentified animal with an older VHF collar and taggarvhich may pesibly have
been AB149.391The third group (7 caribou) included 2 S&€BKared animals Mean group size was
6.5 =+ 3.2 SD (rangel2l). We calclated a ratio of 17 calves:100 cowviisr the Milligan and Etthithun

cores of the Chinchaga Range, combined

Chinchaga RRA

In February 2016, prior to the survey, we deployed 3 new Vectronic GPScadldics in the Chinchaga
RRA, including 2 collars on new caribou angkcaptured animal (SCEK170BYe located all 1 SCEK
caribou active in the Chinchaga RiRiingthe March28, 2016 survey.

We counted39 caribou (28F, 5M, 6Cfjn 5 groups, (Tablel, Appendix Y. Four of 5 groups found
contained multiple radiecollared caribou, including 2 groupsth 3 collaredanimals eachWe did not

find any unmarked grqus. Mean group size was.8+ 4.9SD(range2-12), with a ratio of21 calves:100
cowsfor the RRA

SnakeSahtanehRange

In February 2016, prior to the survey, we deployed 6 Vectronic GPSaaltiics on new caribou in the
SnakeSahtanehRange, including i Clarke, 1 in Tsea, 2 in East Kotcho, and 1 in North KaBrho
March 2324, 2016, we located51 of 52 SCEKollaredcariboupotentially active in theSnakeSahtaneh
Range;SCEK173/B037 was not found.In addition, SCEK064, which wadlared inthe KiwiganaCore

of the Maxhamish Range in Feb 2038as located in the Tsea CorEhe VHF beacon on SCEK111l's

Vectronic collar was transmitting a mortality signal but the caribou was confirmed to be alive.

We counted 28 caribou (196F, 49M, 35Cfjp 50 groups including8 unmarked groups encountered
incidentally (Tablel, Appendix V)l Radio-collared caribou were well distributedwithin the Snake
Sahtaneh Rangim March 2016, with 40 of 50 groups having a single collared animal, and 10 groups
having 2 collars each.Mean group size wa%.6+3.3SD (range 1-17). We calculateda ratio of

18 calves:100 cowmr the SnakeSahtaneh Bnge
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Five groups were located taide the SnakeSahtanehdefined cores, including incidentally observed
unmarked groupsetween the Mrth Kotcho and West Kotchocores and 1 marked groupSCEK219,
which was collared in &t Kotchoin February 2015, was located betweese@and Kwiganain a group

of 6 caribou (4F, 2M) including an unidentified WdHRared caribou with no eaags

CalendarRange

In February 2016, prior to the survey, we deployed 2 new Vectronic GPScadldics in theCalendar
Range, including 1 new caribou and 1 moaed animal (SCEK181BYwenty SCE&bllared caribou
were potentially active in the Calendar Range immediately prior to the start of the survey on Bfarch
2016.° All 20caribouwere locatedand contributed to therecruitmentsurvey No additional unmarked

groups were found.

We counteda total of 107 caribou(72F, 14M, 19Cf, 2U) in 18 groups, includin@ SCEK caribou found in 9
different groups (52 caribou)in the Northwest TerritoriegTable 1, Appendix VII)The overall mean

groupsize was 5.9 8.7 SD (range-13), with a ratio of 2@alves:100 cows.

SCEK135 was the only orfe90SCEK caribou located in the NT wittaki at heel Countingall caribou
found withinthe BCCalendar Bngeand only the SSCEK females and 1 dalindin the NT a total of 65

caribou(44 females, 7 males, 14 calvesre recorded

SCEK185vhich had been locateth CalendarRRACn the March 2015 survey, was found in Calendar
RRADin the 2016 surveyNo caribouwere foundin CalendalRRACduring the 2016 survey.

MaxhamishRange

In February 2016, prior to the survey, we deployatew Vectronic GPS radiwllars in theMaxhamish

Range, including &n new caribou and ®n animalsrecapturedto replace collars at the end of their
battery life (SCEB66B, SCEK169B, SCEK231/BO10U®e locatedall 28 collared caribou potentially

active in theMaxhamishRangeduring the March29-30, 2016survey including26 SCEK and FNLRO
collars. Fortune caribou SCEKO078 (VHF) was heard transmitting on mortality mode on March 29; a site
investigation revealed the animal had been killed by wolves. Kiwigana caribou SCEK064 was found in

the Tsea Coren March 24, during the Snal&ahtaneh survey.

6Excluding SCEK184, whasgkS Iridium collar malfunctioned in fall 2014, shortly after deployment; the collar frequency is still
scanned for during all field #iities in and adjacent to the Calendar Range.
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We ounted a total of 100 caribou (58F, 25M, 17 calves) in 23 grpigidel, Appendix VI)| including 1
uncollared group Mean group size wa4.3 + 2.55D(range1-9), with a ratio of29 calves:100 cowfor

the Maxhamish Bnge

ProphetRange
All 5active SCEXollaredProphet caribowere located during the March&survey. We counted dotal
of 16 caribou (13F, 1M, 2Cf)n 3 groups(Tablel1, Appendix IX No uncollared groups were found.

Mean group size was 3 = 3.5 SD(range2-9), with a ratio ofl5 calves:100 cows for the range.

ParkerRange

In February 2016, prior to the survey, we deployed 2 Vectronic GPSaaltlics on new animals itne

Parker RangeWe located allf SCEKariboupotentially active in therangeduring the March 3, 2016
survey We counted24 caribou (20F, 1M, 3Cfin 4 groups, includindl unmarkedgroup encountered
incidentally (Tablel, Appendix X Mean group size wa&0+6.8 SD(range1-16), with a ratio of15

calves:100 cows.

Fort NelsonCore

We located all 3 SCHiaribou that were active in the Fort Nelson Core during the March 29, 2016
survey. We counted 7 caribou (6F, 1M) in 2 groups (Table 1, Appendix XI). Mean group size was
3.5+£2.1SD (range-B). The small sample of collars available to locate groupsuficient to estimate

calf recruitment for the core.

3.3.1 Incidental Observations

Incidental observations made during the Mar&k-30, 2016 boreal caribourecruitment survey are
found inthe individual range survey resuliis AppendceslIV to XI Thirty-four uncollaredmoose (20
unclassifiedadults 7 females, 1 male, and cdlve$ were observedincidentally within all ranges
combined Concurrent with the caribou surve$5 additionalradio-collaredmoose werelocated using
telemetry, including15 in the Clarke Corél2 collared females, 2 uncollared femalesd 1 uncollared
cal), 20 in the Fortune Cor¢13 collared femaleand 7 uncollared calvgsand20in the Chinchaga RRA
(12 collared females4 uncollared femalesl collared and 2 uncollared bulls, adduncollared calf
reportedin Culling and Culling 201.6Sixteenwood bisonwere recorded in the Chinchaga Rangane
lynx was found feeding on the carcass of a radtibared mooseén the Chinchaga RRas well a 1 lynx

and a pack of wolves (Elleh Pack) in the Sig#taneiRange 1 marten inthe MaxhamishRange and
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3 uncollared wolves within 100 m of 2 collared cariboumiature closed canopy forest in the Prophet

Range Several flocks of shatpiled grousewere seen throughout the survey.

4 PROJECT SUMMARY ANDISCUSSION

We deployed radiecollars on 24@239F, 1Mjndividual boreal caribou between December 17, 2012 and
February 27, 2016. Several caribou were captured multiple times over the course ofojeet o

replace radiecollars approaching the end of their battery life. Including caribou that had been initially
captured and collared by MFLNRO, 45 and 2 animals were captured twice and 3 times, respectively, for a
total of 262 individual capture evésn Sixcollars failed or reached the end of the battery life prior to

being recaptured, including SCBKO SCEK042, SCEKO055, SCEK085, SCEK173/BC1037 (male), and
SCEK184.

One capture mortality occurred during the projetlased on a total of 262 captures 240 individual

caribou, the overall capture mortality rate for the projegas 0.38 %.

At the end of Year IV, 146 caribou collars were active within BC's boreal caribou. rdbggsding the
Fort Nelson Core, the active collars represent between 1683&#6 of the minimum number of caribou

counted by range during the 2016 recruitment survegi(€2).

Table2. Proportion of boreal caribou collared by range at the end of Year IV (April 30, 2016), based on
March 2016 recruitment@vey minimum counts.

CHIN  CHIN-RRA  SNS CAE MAX PPH PRK FN Total
Total Caribou 155 39 280 65 100 16 24 7 686
Observed
No. Collars Active
25 11 49 20 26 5 7 3 146
April 30, 2016
o
% of Min Courf 16 % 28 % 18 % 31 % 26 % 32 % 29 % 43 % 21 %
Collared

* Minimum count based on caribou in Calendar Range on March 30, 2016 and 10 caribou in NT (9 SCEK-collared caribou + 1 calf)
2 Minimum count from March 2016 survey

The majority of caribou were estimated to be mature adults (® years old) at théime of capture
(Table 3). A suite of body measurements was collected duriiagibou capture (MFLNRO database),

including reck circumferencewhich provides valuable information for planning future telemetry
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projects Mean neck circumference for 2G&male boreal caribouwas 53 cm (range 460cm). The
single male boreal caribom the data se{SCEK173/BC1037ad a neck circumference of 4&avhen
first collared asa yearling by MFLNRO in March 2QBC MFLNR@npubl datg and 63cm when

recaptured to replace the original collar in March 2014

Table3. Age structure and neck circumference of radmllared femaleboreal caribou by broad
age class, northeastern British Columbia, December-F@tzuary 2016n= 261).

Broad Age Class Sé;zgle Neck Circ.uTnference (cm) .
Mean Minimun Maximun
Sub-adult (1-3 yrs) 19 49.1+1.7SD 46 52
Young Adult 77 52.0+2.6 SD 46 58
Mature Adult 134 53.2+2.3SD 48 59
Old Adult 31 55.2+2.9 SD 51 60
Average 261 52.8+2.8SD 46 60

Platel shows examples afategories used to define the extentlodir loss and rubbingbserved Based

on 262 individual capture eventZ9%of borealcaribou hadsome degree offair loss or breakage at the
time of capture(Table4). Fifteen of 69 (22%) animals captured between March 1 and April 1 fell into
the Extreme category (i.eextensive areas of hair loss/breakage with multiple or large areas of exposed
skin). Winter ticks(nymphs and adulstage9 were found on 18% of caribou captured (Table Biult

ticks werefound on 46 of 262 caribou captured including 20 of 36 (56%)animals with hair loss

categorized as Severe or Extrera#t 20 animals were captured between late February and April 1

Warble larvae were foundn 9 of 262 cakiou captured all incidents were in late winter, between

February 27 and Aprdl.

Based on ovel5 years of caribou capture in boreal caribou ranges in BC and the Deh Cho and South
Slave regions of the NT, the occurrence of winter ticks on caribou is becoming increasingly common, as
the parasite appears to be undergoing a northward range expan&o@ylling andD. Culling,pers.

obsery. Hair loss from rubbing to relieve ticklated irritation, as well as time and energy spent
grooming over foragingnay result inthermal stress and higher metabolic demarttiat could affect

boreal caribowcondition, particularly during extended periods of cold weather in late winter.
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None- no evidence of hair loss/breakage or
exposed skifSCEK026; Jaary 2013)

Moderate- several or large patches of hair
loss/breakage but no exposed skin
(SCEKO048; Jaary 2013)

Extreme- extensive areas dfair loss/breakage
with multiple or large areas of exposed skin
(SCEK134; February 2013)

Mild - a few small to medium patches of guard
hair breakag€SCEKO019; Jaary 2013)

Severe several or large patches of hair
loss/breakage with exposed skin
(SCEKO061; January 2013)

Extreme- extensive areas of hair loss/breakage
with multiple or large areas of exposed skin
(SCEK224; April 2015)

Platel. Examples afategories used to describe hair loss/breakage observed on boreal caribou
captured in northeastern British Columbia between December 2012 and March 2016.



Table4. Extent of hair breakage and rubbing observed on Hareabou between December 17, 2012
and April 30, 2016, northeastn British Columbian=262).

Hair Loss Category
Range Total
None Mild Moderate Mod-Sev Severe Extreme
Chinchaga 16 22 12 2 5 1 58
Chinchaga RRA 4 3 0 0 0 0 7
Snake-Sahtaneh 14 31 24 3 9 3 84
Calendar 5 10 14 1 6 1 37
Maxhamish 10 8 16 3 8 1 46
Prophet 2 4 4 1 0 0 11
Parker 2 6 2 0 2 0 12
Fort Nelson Core 1 4 2 0 0 0 7
Total 54 88 74 10 30 6 262

Table5. Proportion of boreal caribou with adult winter tick infestation by hair loss category,
northeasern British Columbia, December 17, 2012 to February 27, 284856Q).

Hair Loss Category

Winter Ticks Found Total
None Mild Moderate Mod-Sev Severe Extreme
Yes 4 12 8 3 17 3 47
No 50 76 63 7 11 0 207
Not Found but Assumed 0 0 3 0 5 3 8
Present
Total 54 88 74 10 30 6 262
% of Total With Ticks 7 14 11 30 57 50 18

Of 261 individual capture events of adult female caribou between December 2012 and March 2016,
serum progesterone analysis confirmed 221 animals were pregnant, 28 were not pregmant Bkely
pregnant, and the pregnancy status of 9 animals was inconclusive. Based on the 249 animals whose

status was confirmed, the overall pregnancy rate for the study was 89%.
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Caribou Survival and Mortality

We investigated a total of 104 boreal daosu mortalities (88 SCEK, 7 MFLNRO, 9 uncollared) between
the commencement of BCIP monitoring in December 2012 and the end of Apri] @@L&ling one
animal (BC1006) that was fitted with a VHF collar in March 2008 by MFLNRO and died on an unknown
date piior to December 2012nd MFLNRO caribou BC1064, which was detected and investigated on
December 18, 2012, busPS data indicatedied on November 27 The 9 uncollared caribou were
encountered incidentally in mid to late winter of the first year of thejpod (February taApril 2013).In
addition to the documented higher adult mortality rate in Yeahg telatively high encounter rate with
unmarked caribou mortalities was assumed to etially the result of greaterfield presencein the

initial year of the project, when over 160 raeiollars were deployed, combined with atypical late
winter/spring snow conditions (deep crusted snow), which restricted caribou movements but allowed
wolves to move throughout core caribou habitat wiittle effort. Standardized annual finite survival

was lowest in this year of the project (Table

Table6. Standardized finite annual survival of radalared adult female boreal caribou in
northeastern British Columbia, Mdy 2013 to April 30, 2016 (based on the Kaglégier
staggered entry design).

Number of Individuals

Yeat Time Period Radio-Collared in Entire Finite Survival Rate
Time Period
Il May 1, 2013 - April 30, 2014 209 0.73+ 0.03 SE (95% C.1.= 0.67 to 0.80)
1 May 1, 2014 - April 30, 2015 180 0.86 + 0.03 SE (95% C..=0.81 to 0.91)
v May 1, 2015 - April 30, 2016 168 0.87 £ 0.03 SE (95% C.l.=0.84 to 0.93)

! Year 1 of the project included the winter capture season of December 2012 to March 2013, as well as April 2013.

Of the 103 mortalities investigated where the month of deathuld be determined38(37%)occurred
between March and July 201®llowingthe unusually long winteof 20122013. Annually, he lowest
number ofmortalities occurred in late falearly winter (November through January), witie highest

typicallybetween March and July (Fig).

Figure 6 shows the cause of death of 104 boreal caribou mortality site investigations conducted
between December 2012 and April 30, 2016, including 72 confirmed and 7 suspected incidents of wolf
predation. Wolverine predation accounted for 3 additional predatioeatths, one caribou died

accidentally, and 5 died as a result of poor condition or disease. Two caribou were shot in the Fortune
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Figure5. Incidence of boreal caribou mortalities byonth, northeasern British
Cdumbia, November 27, 2012 to April 30, 20106103).
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Figure6. Cause of boreal caribou deathyg year northeagern British Columbia,
November27,2012 to April30,2016 (=104).
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Core in separate events Beptember 2015 and April 2016. The cause of death for the remaining 14
animals could not be determinedConfirmed or suspected predation was the cause of death in over
70% of cases in each of the 3 full years of datf#ection (Fig. 7). Woffredationof boreal caribou was
typically highest in late winter and spring, between March and May @}ig. The 3 incidences of

wolverine predation of caribou occurred in February and March.

Four of 5confirmedcaribou deaths resulting from poor condition or diseabccurred in the first year of
the study, including 3 radioollared caribou and 1 incidental observation of an uncollared animal. The
circumstances surrounding these deaths varied from one animal that appears tosimaply bedded
down and died (Plat®) to cases where the state of the vegetation at the mortality site indicated the

animal had suffered a relatively violent npnedation death (Plate 3).

CalfRecruitment and Population Trend

Environment Canada (2008) suggests recruitment afdd@es:10&ows is required for population
stability, however high adult survival may partially offset low recruitment. Year IV calf recruitment to
10months for all herds combined was 2@lves:10@ows, with calves comprising 14% of the
population. Recruitment wéed from 15 calves:100 cows in the Prophet and Parker ranges to 29

calves:100 cows in the MaxhamiRlange.

Table 7 compares annual calf recruitment over the course of the study (Culling and Culling 2013, 2014,
2015). While March recruitment is improveder the previous 2 years, the overall estimate still falls
AK2NI 2F 9YQGANRYYSyYyd /FylFIRIQa GKNBakKz2fR® . ASR
and a 2018016 standardized finite adult female survival rate of 0.87, lambda equals Q§Festing

the current status of BC's boreal caribou populatioslightly declining.

Caribou Movements

BC's Calendar Range is contiguous with boreal caribou habitat in the Deh Cho Region of the NT and the
Bistcho boreal caribou range of ABdovements dsplayed by radiecollared caribouunderscore the
inter-jurisdictional character of the Calendar Rapgewell as thalifficulties associated with attempting

to determine minimum population size and trend~or example, dring the March 2016 recruitment

survey, Calendar caribolsCEK112 and SCEK113 were found in separate groups, approximately 10 km
and 4km north of the BC/NT border, respectively. In contrast, in the March 2015 survey, SCEK112 was
located in the BC portion of the Shekelie drainage and SGEidsLin Alberta, at the headwaters of the
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Figure7. Proportionof annualboreal caribou mortalities byause of death for Year Il
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Figure8. Incidence of boreal caribou mortalitieausedoy wolves by month,

northeastern British Columbia, Decemidat, 2012 toApril 30, 2016 1(=78).
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Plate2. Maxhamish caribou BC1064; Mortality Investigation #001, December 18,
2012; Kiwigana Core (UTM.523249.6574077); laboratory necropsy results
indicated caribou died of poor condition.

Plate3. Emaciated body of SCEK171; Mortality Investigation #092; July 16, 2015;
Chinchag®kRA (UTMO0.598152 6411225).
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