Cottam, Nick ENV:EX

e —— —

From: Maclver, Stephen FLNR:EX

Sent: January-13-14 12:32 PM

To: Hamilton, Tony ENV:EX

Subject: FW: FN TNG FINAL Portal Submission Documents

FY! — Proposed BEAG LEH hunts in the Cariboo Region — FN responses....

From: Ramsay, Mike K FLNR:EX

Sent: Friday, December 20, 2013 11:34 AM

To: Maclver, Stephen FLNR:EX

Cc: Dielman, Pat W FLNR:EX

Subject: FW: FN TNG FINAL Portal Submission Documents

Steve:

Here is what we received from the Chilcotin First Nations through the portal. Please remember we also received
information from the Statlium. To date we have no received information back from the Northern Carrier(that | am
aware of).

From: Mousseau, Diane E ENV:EX

Sent: Friday, December 20, 2013 11:09 AM

To: Ramsay, Mike K FLNR:EX

Subject: FN TNG FINAL Portal Submission Documents

© © © ©

TNG PORTAL BearL EH2013.pdf CCGB.pdf FRPanel2013.pdf
Title Page.pdf
Garshelis02.pdf McKelvey08.pdf TNGLEH2.pdf TNG.pdf Statimc Letter Alexis Creek

from Portal 925... Response.pdf

Diane Mousseau, Clerk
Fish, Wildlife & Habitat Management
Ministry of Forests, Lands & Natural Resource Operations

Cariboo Region
E-mail: diane.mousseau@gov.bc.ca
& 250 398-4596

= 250 398-4214

b% Please, consider the environment before printing this e-mail .
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vaty7
1010 Foul Bay Road, Victoria, B.C.
Canada, V8BS 4J1

FRIENDS TellFax: 250-592-1088
of the "

NEMAIAH VALLEY October 29, 2013

Mike Ramsay
Regional Manager :
Recreational Fisheries and Wildlife Management
Resource Management

Ministry of Environment

Re; Your file: 200-20/Wildlife Advisory Comn.littee/FN

Dear Mr. Ramsay;

We have been copied your Engagement Requefst to the Tsilhgot'in National Government concerning
recommendations regarding the reopening of the spring Grizzly Bear LEH season in Management Uunits 5-05, 5-
06 and 5-04.

Friends of the Nemaiah Valley (FONV) workséc]osely with the Xeni Gwet'in First Nations Government and the
Yunesitin First Nations Government, as well as the Tsilhqot'in First Nations Government. We have formal
Protocols with the XGFNG wherein we agree to work together to protect the environment of the Nemiah Valley
and surrounding areas. Our work involves wildlife research, landscape planning, and support for First Nations
culture.

The opinions we express here are those of FONV, and not necessarily those of the any Tsilhqot'in government.

Through our research and knowledge of the land we have identified the 'Chilcotin Arc’ as an area of great
ecological value, especially for apex predators like the grizzly bear. We view this territory as of supreme
importance for this species as attempts are made to develop a recovery plan for the species in Southwest British
Columbia. We oppose any hunting of grizzly Bears in this area. While we do not view hunting as the major threat
to grizzlies, that being excessive industrial development and roading, as well as potential mine developments like
New Prosperity, in some cases the loss of a one or two breeding animals can have serious impacts. We believe
any economic argument for opening a hunt is exceedingly tenuous.

1 am sure you are aware that there is already c{msiderable human caused mortality throughout this area, relatively
little of it ever reported. While some of this may be due to Jegitimate concerns over livestock losses, our local
knowledge tells us that most of it is not. ’

Management Unit 5-04 is indeed a “difficult igsue”! We see absolutely no room in this area whatsoever for a
legitimate grizzly bear LEH. We know it well and conduct various research projects in the area. We are highly
dubious of the ministry population counts in this area. Various presentations before the panel assessing the

A Society incorporated u;'nder the B.C. Society Act www.fonv.ca
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impacts of New Prosperity Mine heard ample expert evidence that this is an area where grizzly populations could
very easily be pushed over the edge into extinction if the land is further impacted by any development. We
include hunting in that assessment. Frankly, we cannot imagine what would ever lead your ministry to conclude
that it might be possible to open an LEH here without seriously_threatening the survival of the remaining
population.
We would be interested to know how you have arrived at your present population estimates and to what extent
they are based on actual on the ground evidential surveys rather than modelling and extrapolations based on
carrying capacity.

Yours Truly

David Williams
Executive Director
Friends of the Nemaiah Valley

c¢ Chief Roger William and Council, XGFNG
Chief Russell Myers Ross and Council, Yunesit'in FNG
Chief Joe Alphonse, TNG
Crystal Verhaeghe, TNG |
Karen McClean, Chilko Resorts and Community Association
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Chilcotin Coast Grizzly Bear Project

Submitted by:
Cedar Mueller, M.Sc.
Osa Ecological Consulting

cedarm@shaw.ca
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Chilcotin Coast Grizzly Bear

EXECUTIVE SUMMARY

Cedar Mueller photo

Project 2011

Very little scientific data has been collected on grizzly bears {Ursus arctos} in the Chilcotin/Coast region -

the area where the Chilcotin plateau meets the Coast Mounta
Chilcotin Plateau is connected to the rainy west coast of

elevation valleys that transect the Coast Range. These va
branches of the Homathko, the Southgate and the Klinak

n Range of British Columbia. The dry
British Columbia by habitat rich, low
leys - the western and eastern

ini, for example - provide interior

grizzly bears with valuable spring habitat and potential access to the coast. The Chilcotin region
is also home to the third largest salmon run in BC, which occurs along the upper Chitko River
each fall. With few roads, rich habitat and large expanseé of inaccessible wilderness, the
Chilcotin/Coast region is home to one of the wildest populat:ons of grizzly bears in Southern

Canada and the United States.

The Chilcotin Coast Grizzly Bear Project (CCGBP) was initiiated by Osa Ecological Consulting in
partnership with the Nature Conservancy of Canada. The second year of this project was

generously supported by the Wilburforce Foundation. Th

e main objective of the CCGBP is to

collect baseline scientific information on grizzly bears in t%he Chilcotin/ Coast region to

ultimately inform grizzly bear management and conserva

tion policy. Project goals include
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estimating the number of grizzly bears gsing important spring habitats within these low
elevation valleys and fall habitats along|salmon spawning streams in the region and to

document movement between these hébitats.
|
The primary methodology used in this s%tudy is DNA analysis of grizzly bear hair. Genetic

technology allows for identification of species, sex, and individuals without handling bears. The
number of individuals identified from these surveys gives a baseline index of population size for
each sampling area. ldentified individuals will be used in mark-recapture models to estimate
population density and trend. The DNAidata will also be used to estimate movement rates
between spring and fall sampling areasé

Funding levels for 2011 were reduced ﬂi‘om the previous year. The 2011 sampling effort was
therefore focused along the upper Chill;ta River during the fall salmon run.

Out of the 548 hair samples collected aiong approximately 20 km of the upper Chilko River and
sent to the lab for DNA analysis in 20112, a total of 80 individual grizzly bears were identified (46
females, 34 males). Thirty-eight of thesé were recaptures {detected in previous years of study).

Each year individual grizzly bears from ﬁhis project are compared with individual bears detected
in neighboring DNA studies. To date 12 lindividual bears have also been detected in the South
Chilcotin between 2006 and 2007 and 16 bears have been detected in the headwaters of the
Southgate in July/August 2010 (data cof.\rtesy of Clayton Apps, Aspen Wildlife Research Inc.).
This data indicates that grizzly bears occasionally travel between the coast (upper Southgate
and Bute Inlet) and the upper Chilko for salmon. If this is true, the area of influence the Chilko
salmon have on surrounding grizzly bear populations is more significant than previously
thought.

The long distance movements to access Chilko salmon and the large number of grizzly bears
detected along the river during the fall months continue to be strong indications of how
important the upper Chilko is for grizzly bears in the Chilcotin/ Coast region.

Page 10
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INnTRODUCTION

Grizzly bears have had a relationship with salmon for thofusands of years. One of the places in
North America where this relationship is still intact is alohg the west coast and in the
West/Central Chilcotin region of British Columbia where the Chilcotin Plateau meets the
eastern slopes of the Coast Range. The West/Central Chilcotin has one of the lowest road
densities in southern Canada, and is home to the salmon run of the Chilko River (the 3rd largest
sockeye salmon run in BC), and a large and apparently healthy grizzly bear population that
congregates on the shores of the river each fall. The coastal zone to the west has multiple inlets
lined with salmon spawning streams and provides valuable food for large coastal grizzly bears.
The dry Chilcotin Plateau is connected to this wet coast of British Columbia by habitat rich, low
elevation valleys that transect the Coast Range. These val!eys (the Homathko, the Southgate
and the Klinaklini, for example) provide interior grizzly bears with potential access to salmon
along the coast and connect them with coastal grizzly bear populations of the Great Bear
Rainforest, With few roads, rich habitat and large expanées of inaccessible wilderness, the
Chilcotin/Coast region of British Columbia is home to oneé of the wildest populations of grizzly
bears in Southern Canada and the United States. '

Extensive wild areas like the Chilcotin/Coast are essentiagi for the long-term survival of long-
lived, wide-ranging animals like the grizzly bear. The Wes}t/Central Chilcotin is part of a 350-mile
broad arc of habitat that stretches from the volcanic Itcha ligachuz Mountains in the northwest
to the Fraser Canyon in the southeast, encompassing ovsjer 6.6 million acres of land. The
permanent population of people in the area is small {approximately 1,700 east of Bella Coola
and west of Williams Lake) and the number of visitors per year is very low, all of which are
confined primarily to the Highway 20 corridor. The coastal region connecting to this extensive
wilderness also remains relatively uncompromised. The Great Bear Rainforest, for example,
includes 4.4 million acres of undisturbed coastal rainforest.

In contrast, many other wilderness areas that have been|identified as refugia for grizzly bears
are unlikely to maintain healthy grizzly bear populations in the long term.
Banff/Jasper/Kootenay/Yoho National Parks, for examplé, has a combined area of over 6 million
acres. Banff National Park alone receives 4 million visitors per year. The park is also a major
transportation corridor {road and rail) with another 4 million people moving through annually.
Parks Canada recently stated that the grizzly bear mortality rate in the park continues to be well
above sustainable levels. :

As wild as the Chilcotin/Coast region is, it is not without threats for bears. Declines in salmon
populations both on the coast and in the Fraser-Chilko rriay have significant impacts on bear
populations in the region. Like everywhere else, humans|are also steadily infiltrating the area.
Settlement, logging, mining, backcountry cattle range use, and recreation are all gradually
altering the landscape and compromising this unique wiléderness. Global warming is a threat to
the area with its warming waters and changes in run-off ;for salmon populations in the Chilko
River. Changing habitats such as wide-scale pine beetle devastation and corresponding changes
in water runoff and extensive salvage logging operations§ - with accompanying road building and
habitat alteration ~ are also a concern. Long-term protettion and management of grizzly bears
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throughout the West/Central Chilcotin

about the animals and their needsinal

The Chicotin Coast Grizzly Bear Project

Nature Conservancy of Canada between
on grizzly bear numbers and movement

grizzly bear hair. Research has included

low elevation habitat in the Tatlayoko a

Homathko watershed), and fall surveys
Chilko River.

is unlikely to be successful without scientific information

ocal context,

(CCGBP) builds on a three year project conducted by the
2006 and 2008 and continues to collect base-line data
s in the Chilcotin/Coast region using DNA analysis of
spring and summer grizzly bear surveys in important

nd West Branch Valleys (both part of the upper

during the salmon run along the shores of the upper

The 2011 budget for this project was approximately $23,000. Sampling was therefore focused

along the upper Chilko River during the
2011. Individual grizzly bears were also

population assessment in the Southgate

GOALS AND OBJECTIVES

salmon run between September 1¥' and October 31%,
cross-checked with a grizzly bear DNA spring/summer
 region to the south of the CCGBP study area.

i

Project goals and specific objectives areé summarized as follows:

Overall Project Goals

To provide scientific information to help managers make resource and conservation

decisions in relation to grizzly bears.

To enhance eco-regional plannirjg efforts in the region by providing baseline information

on grizzly bears in specific habita;ts and seasons.

To enhance efforts in protectingé and preserving the ecological integrity of the upper

Homathko Valleys (Tatlayoko anjd West Branch) and the upper Chilko River area.

bears in the region.
2011 Project Objectives

To estimate and monitor the nu
during the fall salmon run.

To document movement of grizz
grizzly bear population census o

To increase local knowledge and interest in the status and issues surrounding grizzly

|
|

mber of grizzly bears utilizing the upper Chilko River

ly bears detected by the CCGBP and a spring/summer
verlapping with the south Chilko and Bute Inlet area.
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STUDY AREA

The 2011 sampling area includes the upper Chilko River élong 20 km of the river from where it
exits Chilko Lake to just downriver of “Henry’s Crossing”. 'Road access is via gravel road from
Tatla Lake on Highway 20,
The upper Chilko River study area borders Tsylos Provincjial Park. The study area borders the
the Klinaklini-Homathko Grizzly Bear Population Unit (GB§PU) where grizzly populations are
currently assigned a conservation status of “viable”, and éborders the South Chilcotin Ranges
GBPU which is assigned a conservation status of ”threatefned" (Hamilton et al. 2004).

The upper Chilko River is in the Central Chilcotin Ranges Ecosection (CCR), which is a dry
mountainous area in the rain shadow of the Coast Mountains. Highest summits are generally
about 3,000 m. The ecosection contains three large lakes including Chilko, Tatlayoko, and the
two connected Taseko Lakes. The Homathko River flows out of Tatlayoko Lake, converges with
Mosley Creek as it flows out of the West Branch Valley, a!nd transects the coast range to Bute
inlet creating a unique low elevation corridor between the dry interior and the wet BC coast.
The head of the Southgate River Valley begins near the sjbuthwest side of Chilko Lake and flows
down to Bute Inlet, providing another viable coastal/ inté;:rior connection.

The Chilko River eventually flows into the Fraser River anfd has one of British Columbia’s largest
sockeye salmon {Oncorhynchus nerka) runs. Chinook salnfqon (0. tshawytscha), coho salmon (0.
kisutch), and steelhead trout {O. mykiss) are also found m the Chilko River. The run occurs
annually sometime between late August and October. Thfe spawning beds are located within a
few kilometers of Chilko Lake and the run draws large cohcentrations of both bears and
humans to the region each year. During the salmon spaang season, the river, and riparian
and upland forest habitats associated with the Chilko R;ver contains the highest population
density of grizzly bears in the Chilcotin Forest district.

Significant human use occurs along the Chilko River durmg spawning season. Several tourism
facilities border the river. Cattle and horses graze in the area and numerous trails follow along
the river on both sides. Guided and non-guided recreatnjnal fishing occurs from shore and in
motorized and non-motorized boats. Department of Fishferies and Oceans conducts salmon
enumeration in and along the banks of the river, particulfarly where Lingfield Creek joins the
Chilko. Nemiah First Nations (the Xeni Gwet’in} as well as other First Nation individuals fish
along the shores and hold gatherings within the area. |
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METHODS
Fall sampling

The primary methodology for the Chilcotin Coast Grizzly Bear Project is DNA analysis of grizzly
bear hair. DNA hair-snagging is a non-invasive, cost-effective method for collecting scientific
information on spatial and temporal trends of grizzly bear populations. The second year of this
project consisted of a fall grizzly bear suyvey along the shores of the upper Chilko River during
the salmon run. Sampling was conducted between September 1 and October 31 2011.

Grizzly bear hair was collected at 13 difﬁerent snag sites during 5 sessions (each session lasted
10-12 days) along the river. Site Iocatior?s were consistent with locations from previous years
and were chosen based on local knowledge of bear use/travel in the area and put in areas
where human disturbance was minimal, Hair was collected from barbed wire stretched across
bear trails beside the river and across shorelines by stretching wire to a metal post pounded
into the river just off shore. Sampling sites did not include a scent lure, Snagging sites were not
moved between sessions. Sites were accessed by a 17-foot canoe from the Tsylos Park

campground on the north end of Chilko
end of the sampling season.

Lab analysis

All hair samples were sent to Wildlife Ge
analysis under the supervision of Dr. Da

Salmon volume and timing

Bear numbers along salmon spawning st
(Boulanger et al. 2004). Data on Sockeye

Lake to Henry’'s Crossing, Sites were removed at the

netics International {(WGI) of Nelson, BC, for DNA
vid Paetkau.

'reams may be relative to salmon availability for bears
> salmon run volume and timing for the upper Chitko

River and Chilko Lake, and carcass recovery surveys are collected by the Department of

Fisheries and Oceans {DFQO) each year.
Population estimates

Grizzly bear population size and trend e
recapture analysis. Madel selection and
Integrated Ecological Research in Nelsor

Remote camera

stimates for this project will be derived using mark-
execution will be performed by John Boulanger with
1, BC at the end of the study.

For interest we collected photos and videos at various hair snag sites with a remote camera

during the sampling period (Figure 1}.
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Figure 1 {a and b above). Grizzly bears negotiate a barbed wire site along the upper Chilko
River.
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RESULTS
Sampling success

A total of 548 hair samples were collectéd from the upper Chilko and sent to the DNA lab for
the 2011 season. Sample numbers were high compared with previous years despite consistent
sampling methods (Table 1). '

Approximately 30% of the samples co!le;cted were grizzly bear samples that were assigned to an
individual. The rest of the samples were either excluded due to sub-selection rules, lack of
suitable material for extraction, were black bear or some other non-grizzly bear species, or
somehow failed during the extraction process. This is consistent with samples collected in
previous years.

Table 1. Number of hair samples collected in each sampling area between 2006 and 2011.

Year Tatlayoko B\:;?\S:h Chilko Csr(;tk
2006 5(?9 - 344 -
2007 859 - 494 -
2008 659 - 413 -
2010 2?8 188 247 145

2011 1 ; 548 .

individual grizzly bears

Out of the 548 hair samples sent for DNA analysis, a total of 80 individual grizzly bears (34
males, 46 females) were detected along the upper Chilko. Thirty-eight bears were recaptures
from previous years (Table 2). |

Data from this season builds on a three ?year study conducted by NCC from 2006 to 2008.
Between 2006 and 2011 (no data for 2009} a total of 168 different individual grizzly bears {with
an average of 55 grizzly bears per year) have been detected on the upper Chilko River during

the salmon season.
i

The total number of different individualis detected over the five years including all sampling
areas within the CCGBP is 223 grizzly bears.

it
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Table 2. Grizzly bears detected in Tatlayoko, West Branéch, the upper Chilko and Scar Creek,
2006 ~ 2011. Recaptures include all bears captured previously in any sampling area.

Tatlayoko West Branché Chilko Scar
Year individuals Recaps Individuals Recaps; Individuals  Recaps Individuals
2006 17 0 - - 41 9
2007 33 14 - - 66 29
2008 25 16 - - 50 30
2010 26 19 16 3 39 23 16
2011 - - - - 80 38
Total* 68 16 168 16

*Total numbers do not add up to the grand total due to individual bear detections in more than
one areaq.

South Chilcotin/ Southgate

Each year we compare individual bears from this project with individual bears detected by
neighboring studies. To date 12 individual bears have alsfo been detected in the South Chilcotin
between 2006 and 2007 {Figure 2). The South Chilcotin riroject shifted to include the Southgate
drainage and the Southwest side of Chilko Lake in 2010, Sixteen bears detected along the upper
Chilko were also captured in the Southgate study area bétween June 26" and August 10" 2010
(Figure 2 and Figure 3). The majority of these were iocated near the headwaters of the
Southgate River which interestingly is approximately 55 i<m up the valley from Bute Inlet and
approximately 55 km from the upper Chilko. Data from both of these studies was provided by
Clayton Apps, Aspen Wildlife Research Inc. K

Salmon escapement

The 2011 sockeye escapement estimate for the Chilko Rwer and Lake was recorded at 919,254

fish (www.dfo-mpo.gc.ca) {Table 3}.

Photographic evidence

The remote camera recorded several photos of grizzly bc}:-ars, black bears and birds at each hair
snag site {Figure 1 and Figure 2). One video clip shows a grizzly bear stepping carefully “on” the
wire rather than over it. Another video clip shows two béars leaping over the wire, Clearly not
all bears in the area are necessarily detected with the be@rbed wire sampling methods.
Fortunately mark-recapture population modelling takes this fact into account. The video file
sizes are too large to include and send with this report.

12
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Table 3. Summary of Sockeye escapement for the upper Chilko River and Lake, 2006 - 2011.
Year Total escapement
2006 469,504
2007 ' 306,707
2008 250,583
2010 2,500,000*
2011 919,254*

*Department of Fisheries and Oceans near final escapement estimates (www.dfo-mpo.gc.ca)

28.46 inHg T  Hac (3 10/02/11 06:36 PM 0000000001

Figure 2, A remote camera captures a g;rizzly sow and cub approach a strand of barbed wire.
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LEGEND
Spring/summer locations _
Fall locations

Figure 3. Locations of grizzly bears detected in surrounding areas and on the upper Chilko River between 2006 and 2011 (data
courtesy of NCC and Clayton Apps).
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X Chilko River bear locations
O Southgate bear locations

Figure 4. Google Earth image of the low elevation Homathko and Southgate River Valleys connecting the Chilcotin Plateau to Bute
Inlet. Note detection locations of Chilko River grizzly bears by the “Southgate” study in 2010 (data courtesy of Clayton Apps).
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DiScuUsSION

There continues to be significant variation in the annual number of grizzly bears detected along
the upper Chilko River during the salmon run. What causes bears to come and feed at the

Chilko in some years and not in others? |
|

Previous identified variables include the number of salrnfon spawning in the Chilko River in a
given year, and water levels as an indication of how accessible those salmon are to bears.

Data from the 2011 season may indicate that grizzly hea}s occasionally travel between the
coast (upper Southgate and Bute Inlet) and the upper Chilko for salmon., If this is true, the area
of influence the Chilko salmon have on surrounding grizily bear populations is more significant
than previously thought. Perhaps coastal salmon avaifaﬂiﬁty is also an important variable in
determining the annual number of grizzly bears utilizingg'the Chilko River during the fall months.

Salmon run estimates (escapement) in the Southgate and Homathko Rivers are uncertain due
to glacial waters impeding reliable escapement estimates, however the DFO has reported that
the Chum Salmon escapement in Bute Inlet is highly variable from year to year with a reported
downward trend to 2008 (Van Will et al. 2009). .

Future salmon escapement in Bute Inlet may play a role in annual grizzly bear use along the
Chilko. However, more data is required to answer this question. With funding in place for at
least one more season of grizzly hair sampling along the upper Chilko, the 2011 season yet to
be analyzed for the Southgate study, and greater effort by the DFO to reliably estimate annual
salmon escapement along the coast (www.dfo-mpo.gc.ca), pending data may shed more light
on this possibility. '

Regardless, the long distance movements to access Chilko salmon and the large number of
grizzly bears detected along the river during the fall months continue to be strong indications of
how essential the upper Chilko is for grizzly bears in the Chilcotin/ Coast region.
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REPORT OF THE FEDERAL REVIEW PANEL
NEW PROSPERI'I'?Y GOLD-COPPER MINE PROJECT

October 31, 2013

EXECUTIVE SUMMARY i
Taseko Mines Limited (Taseko) has proposed the development of the New Prosperity Gold-
Copper Mine Project (the Project), 125 km southwest of Williams Lake, British Columbia. The
Project would entail constructing, operating, and closing a large open pit mine, which would be
built over two years and would operate ffor 20 years. The Project would include an open pit,
concentrator facility, support mfrastmcture and associated tailings and waste rock storage
areas, and the construction of a 2.8-km access road to the mine site. The Project would also
include a 125-km power line, and the transport of mine concentrates to an existing concentrate
load-out facility near Macalister British =Columbia.

This report presents the results of the federal Review Panel's (the Panel) assessment of the
potential environmental effects of the pmposed Project. This report has been completed in
accordance with the Canadian Environmental Assessment Act, 2012 (CEAA 2012) and the
Panel's Terms of Reference issued by the Minister of the Environment (the Minister). This report
addresses the factors identified in the Panel's Terms of Reference and sets out the rationale,
conclusions and recommendations of the Panel, including proposed mitigation measures and
follow-up programs.

Taseko had submitted a previous pmje@:t. known as the Prosperity Gold-Copper Mine project
(original Prosperity project) which was subject to an environmental assessment under British
Columbia’s Environmental Assessment Act and a federal review panel under the former
Canadian Environmenial Assessment Act. In January 2010, the Government of British Columbia
issued an environmental assessment oemf cate for the original Prosperity project concluding
there would be significant adverse environmental effects on fish and fish habitat but that those
significant effects were justifiable in thelclrcumstances

|
In July 2010, the previous panel conclubed that the project as proposed would result in
significant adverse environmental effects. In November 2010, the Government of Canada
accepted the previous panel conclusions and determined that the significant adverse
environmental effects could not be justified under the circumstances. The Government of
Canada indicated that its decision did not preclude the proponent from submitting a project
proposal that addressed the factors considered by the panel.

Following the Government of Canada decision, Taseko revised its mine proposal to address the
factors identified by the previous panel and submitted the New Prosperity Gold-Copper Mine
Project for review. The most important change implemented by Taseko in its new proposal was
the preservation of Fish Lake (Teztan Biny) and portions of its tributaries. This outcome would
be achieved primarily by relocating the tailings storage facility 2.5 km upstream of the lake and
by introducing a lake recirculation water management scheme. Taseko stated that the redesign
would enable future generations to use these waters for navigation, fishing and recreational
activities and would also mitigate the effects on the cultural heritage and on the current use of
the lands and resources by Aboriginal peoples. The area disturbed by the new mine
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development plan would also be reduced by 23% compa#ed to the original proposal. Taseko
has also proposed to implement additional measures to assist in the protection of the region's
grizzly bear population.

Taseko focused its assessment on those aspects of the l?roject that had changed or were new
from the previous project proposal. There were no changes in the Project design for the
transmission line, the existing rail load-out facility or the rpad access.

The mine site would cover an area of approximately 27 km? in the Fish Creek (Teztan Yeqox)
watershed. The watershed, which drains into the Taseko River (Dasiqox), consists of Fish Lake
(Teztan Biny), Little Fish Lake (Y'anah Biny) and the surrounding area called Nabas. The area
was characterized as a recreational area as well as an area used by Aboriginal peoples for
many traditional activities and cultural practices. The mine site would involve the permanent loss
of Little Fish Lake and its surrounding area from the placement of a 12 km? tailings storage
facility, which consists of 7.8 km of earth-rock filled dams up to 115 m high. To make up for the
reduction in tributary flow to Fish Lake and to ensure Fish Lake is preserved as a viable
ecosystem, Taseko proposed to recirculate Fish Lake water during operations and into closure,
until the tailings storage facility lake water is of suitable quality to be released to Fish Lake. The
development redesign for New Prosperity would increase!: the capital cost by $300 million to an
estimated total of $1.0 billion dollars. Taseko submitted a fish and fish habitat compensation
plan to compensate for the loss of fish habitat in Upper Fish Creek and Little Fish Lake and the
temporary reduction in water flows to Lower Fish Creek. |

The Project would be located in the Cariboo-Chilcotin Regional district, a sparsely populated,
rural region with Williams Lake as the regional service centre. The economy within the local
study area was reported to be heavily dependent on forestry and mining. According to Taseko,
the Project would be expected to create 550 direct jobs and 1280 indirect over its expected 20
years of operation. Taseko estimated that annual government revenues would be $26.2 million
during construction and $48.4 million during operations and would continue for the life of mine
operations, exceeding 1 billion dollars.

The Aboriginal groups that would be affected by the Project are the Tsilhqot'in and Secwepemc
Nations. The Tsilhqot'in traditional territory includes the mine site area, located in the Fish Lake
(Teztan Biny) and Nabas areas, as well as the western portion of the transmission line corridor.
The Secwepemc traditional territory includes the eastern pportion of the transmission line corridor
as well as the mine site. The Aboriginal groups have maif\tained strong opposition to the
Project. |

The Project is subject to review under the Canadian Env);vnmenta! Assessment Act, 2012 and
would likely require Fisheries and Oceans Canada, Transport Canada and Natural Resources
Canada to issue permits, approvals, authorizations and/ar licences pursuant to the Fisheries
Act, the Navigable Waters Protection Act and the Explosives Act respectively. In addition, given
Taseko had identified the need to use Little Fish Lake (Y?anah Biny) and Upper Fish Creek
(Teztan Yeqox) for the disposal of mine waste, including tailings and waste rock, as well as the
management of process water, the Metal Mining Effluent Regulations would need to be
amended to include these water bodies to Schedule 2 and to designate them as tailings
storage, if the Project receives the required approvals.

The federal Minister of the Environment appointed the thfre&member Panel under the former
Canadian Environmental Assessment Acf on May 9, 201?. and the Panel was continued under
the new Canadian Environmental Assessment Act, 2012, The Panel consists of Dr. Bill Ross
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(chair), Dr. George Kupfer and Dr. Ron‘Smyih. The Panel Terms of Reference require the Panel
to conduct an assessment of the enviranmental effects of the Project and to determine the
significance of these effects. The Panel was also instructed to accept and review information
from Aboriginal groups on how the Project might affect potential or established Aboriginal rights
or title within the Project area and to include this information in its report.

During the environmental impact statement (EIS) review, federal and provincial government
departments and agencies participating in the review provided views and expertise on the
adequacy and technical merit of the EIS and additional information submitted by Taseko as
measured against the EIS Guidelines. The federal departments participated throughout the
public hearing, both with written submissions and with presentations by the subject matter
experts at the hearing. The provincial government agencies chose to participate by providing
written submissions and written responses to questions raised during the hearing. The Panel
commends the significant contribution both governments, experts, participants, Aboriginal
groups and Taseko made throughout the environmental assessment of the Project.

Taseko submitted its environmental impact statement to the Panel on September 27, 2012 and
on June 20, 2013 the Panel determined that the EIS, supplemented by the additional
information provided by Taseko, oontailhed sufficient information to proceed to the public
hearing. The hearing took place from July 22 to August 23, 2013 in the communities most
affected by the Project: Williams Lake, six Tsilhgot'in and two Secwepemc communities. The
hearing provided an opportunity for registered interested parties and the public to present their
overall views on the Project and its potential environmental effects and for Taseko to present its
assessment of the Project and fo answer questions from participants. As part of the community
hearing sessions the Panel also held two site visits: 1) a site visit near Taseko River (Dasiqox)
and at Fish Lake (Teztan Biny), and 2) a site visit at Little Dog, where the proposed
transmission line would cross the Fraser River.

The public hearing sessions were well attended, and the Panel was able to hear from most of
the participants wanting to present to the Panel. In total, approximately 300 individuals or
groups made presentations to the Panel during the various hearing sessions.

This report presents the Panel's conclusions and recommendations and takes into account
information obtained during the course of the New Prosperity Project review as well as
information generated as part of the pre%ﬁvious review In accordance with the Panel's mandate.
The list of Panel conclusions and recommendations are presented in Chapter 17. The Panel's
key conclusions are summarized belowE The Panel makes no suggestion as to whether the
Project should proceed; that decision will be made by the governments of Canada and British
Columbia. |

The Panel concludes that the New Prosperity Project would result in several significant adverse
environmental effects; the key ones being effects on water quality in Fish Lake (Teztan Biny), on
fish and fish habitat in Fish Lake, on cui'rent use of lands and resources for traditional purposes
by certain Aboriginal groups, and on their cultural heritage. The Panel also concludes there
would be a significant adverse cumulative effect on the South Chilcotin grizzly bear population,
unless necessary cumulative effects mitigation measures are effectively implemented.

|
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The reasons for these conclusions are summarized as follows:

Water Quality

The Panel has determined, based on strong evidence submitted by government agencies
(both Canada and British Columbia) and other participants, that Taseko underestimated
the volume of tailings pore water seepage leaving the tailings storage facility and the
impacts on water quality caused by recirculation of water within the Fish Lake (Teztan
Biny) and Upper Fish Creek (Teztan Yeqox) system. The Panel has also determined
considerable uncertainty remains regarding Tasekols contingency plan for water
treatment. Again, this conclusion was based on strang evidence submitted by
governments and other participants. The Panel has/determined that the proposed target
water quality objectives for Fish Lake are not likely achievable and, even with expensive
water treatment measures, the protection of Fish Lake water quality is unlikely to succeed
in the long term. {

Although the seepage mitigation measures proposed by Taseko have the potential to
substantially reduce the volume of seepage, the Panel concludes it would not eliminate
seepage from entering Fish Lake (Teztan Biny). The Panel concludes the concentration of
contaminants of concern in Fish Lake would be conlbiderably larger than Taseko's
predictions and that eutrophication of Fish Lake womd be a significant problem that is
unlikely to be mitigable in the long term.

Fish and Fish Habitat

The likely significant adverse effects on water quality in Fish Lake and the expected
eutrophication of Fish Lake would therefore result in a significant adverse effect on fish
and fish habitat in Fish Lake.

Aboriginal Matters ;

The Tsilhqot'in and Secwepemc currently use the mine site area and the transmission line
corridor for traditional purposes and for carrying out of ceremonial and spiritual practices.
Fish Lake (Teztan Biny) and Nabas areas are places of unique and special significance
for Tsilhgot'in cultural identity and heritage and they have occupied Nabas and used Fish
Lake for generations. The Panel heard the Tsilhgot’in concerns about likely burial and
cremation sites in the Project area, notably around Little Fish Lake (Y’anah Biny), that
were not completely identified in archaeological studies for the previous project. This area
would be buried under the tailing storage facility.

Taseko committed to maintain access to Fish Lake for Aboriginal peoples to continue
practicing their activities. However, the Tsilhgot'in stated that if the Project proceeds, they
would avoid going to Fish Lake because of the d:sturbance resulting from the presence of
a mine, their fears of contamination, and the loss of the spiritual and cultural connections
they have with a very special cultural place. !

In the Panel's view, the loss of Nabas and the changes to the environment caused by the
mine components would reduce the area where the Tsilhgot'in can practice their
traditional harvesting activities, disturb burial and cremation sites that are of great
importance to them and endanger their ability to sustain their way of life and cultural
identity. The Panel has determined that the Project would have adverse effects on the
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Tsithgot'in current use of lands abd resources for traditional purposes, archaeological and
historical sites, and cultural heritage and that these adverse effects could not be mitigated
and therefore would be signiﬁcan;t.

The Secwepemc stated that the transmission line corridor as proposed would go through
their traditional territory, their most important hunting grounds, over important fishing and
plant gathering areas, but also through sacred areas notably where the transmission line
would cross the Fraser River, which could not be avoided by moving the centreline within
the proposed corridor. The Panel recognizes that the proposed transmission line corridor
crosses areas of high archaeological potential and significance.

The Secwepemc explained that it is important for their history, culture and identity that
they practice their traditional activities and cultural ceremonies and rituals in sacred areas
where they have connections with their ancestors. The Panel finds that the presence of
the transmission line would constitute an interference with the spiritual nature of the area
that would disturb cultural and spiritual activities, and therefore would compromise the
Secwepemc cultural heritage.

The Panel recommends that, if the Project proceeds, Taseko be required to consider other
feasible alternative routes for the|transmission line crossing at the Fraser River, to avoid
these areas of cultural significance to the Secwepemc.

If the proposed transmission line icrossing at the Fraser River is the only feasible option,
the Panel’s conclusions on the effects on the Secwepemc current use of land and
resources for traditional purposes, cultural heritage, archaeological and historical sites are
as follows: one Panel member determines that the proposed Project would result in
significant adverse effects; two Panel members determine that, after taking into account
the context and temporary nature of the transmission line, these effects would be
acceptable and therefore not significant.

Potential or established Aboriginél rights and title

The Tsilhgot'in have proven and asserted Aboriginal rights throughout the mine site area,
as well as asserted Aboriginal title. The Esk’etemc and the Stswecem’c Xgat'tem have
asserted Aboriginal rights througtilout the transmission line corridor and asserted
Aboriginal title. The Panel determines that the Project would adversely affect established
and asserted rights and title for the Tsilhqot'in and Secwepemc Nations.

Cumulative effect on South Chilcc%)ti_n Grizzly Bear Population Unit

The South Chilcotin grizzly bear population has been determined by the province of British
Columbia to be threatened. The Panel took this determination to be an indication that the
population has undergone significant adverse effects in the past and therefore there is an
existing (before any effects of thei proposed New Prosperity Project) significant adverse
cumulative effect on grizzly bears{i.

According to Taseko, without additional mitigation measures, the Project would have an
adverse effect on grizzly bears in|the area. This effect would combine with the effects of
previous human activities and exacerbate the existing significant adverse cumulative

effect. Taseko proposed fo under;ake further mitigation measures to reduce the existing
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cumulative effects. The Panel has determined that if the mitigation measures proposed by
Taseko were effectively implemented, the South Chilcotin grizzly bear population would be
in better shape after the Project than before the Pro;ect however effectively implementing

these measures could be challenging.

The Panel believes that the most challenglr'gg task would be to effectively control access
on existing roads and trails in the region to restore secure grizzly bear core habitat. The
Panel concludes that there is a need to control enough access so that, in combination with
the other mitigation measures proposed by Tasekoj the Project effects are offset and that
the access control measures alleviate some of the cumulative effect.
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MISCONCEPTIONS, IRONIES, AND UNCERTAINT
BEAR POPULATIONS
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Abstract: Despite our rapidly increasing knowledge of bears, there are few places id
faring. Iargue that bear conservation would benefit by highlighting rather than hiding

the wotld where we really know how bear populations are
this uncertainty. Assessments of bear populations often are

based on records of dead animals and trends in habitat availability. These data produce dubious indications of population trend, Case studies relating
to the trade in bear parts, sport harvests, and nuisance kills indicate that records of human-kitled bears may not be accurate and may not necessarily
reflect changes in population size. Increasing bear populations may continue to rise Wwith increased levels of human exploitation (as long as it is
below the maximum sustainable take), whereas declining populations may continue tb plumunet despite reduced exploitation. Similarty, whereas
loss of habitat (forest area) probably engenders a decline (of unknown magnitude) in Hear populations, unchanging or increasing forested area may
not necessarily result in stable or increasing bear numbers, Ironically, bear populations that have been managed for sustained harvests have generally
fared better than populations in which hunting has been prohibited, mainly because the former better controls illicit hunting than the latter. Long-
term conservation of bears requires better information on population trends, but better techniques are unlikely to be developed if faults and inadequa-

cies of current data are not clearly recognized.

Ursus 13:327-334 (2002)

Key words: Asia, bears, conservation, habitat loss, harvest, North America, poaching, population size, population trend, trade in bear parts, uncertainty

In most human societies, knowledge empowers,
whereas uncertainty signifies fallibility, timidity, and
weakness. Scientists are presumed to be knowledgeable,
and thus able to produce accurate facts, explanations, and
predictions; those that do so with certainty tend to be held
in high esteem by the public. The soothsayers of the past
were probably wrong more often than are modern fore-
casters of environmental and astronomical events, but even
today’s complicated computer models are prone to error
because we lack a full understanding of most natural sys-
tems.

A major concern in today’s world is the threat of spe-
cies extinctions due to the activities of humans, There is
a strong relationship between human population size and
threat of extinction of native fauna (McKinney 2001).
Although we recognize the basic causes of extinction
(Diamond 1989) and we have been able to identify taxa,
ecosystems, and geographic areas that are most suscep-
tible to extinctions (Cole et al. 1994, Mace and Balmford
2000), ecologists and conservation biologists have been
struggling to understand how to relieve species from ex-
tinction threats. Seemingly basic questions, such as “What
is the minimum viable population size and what level of
human exploitation is sustainable? What habitats does
the species require and how much area should be pro-
tected within reserves?” are routinely debated, because
empirical data are lacking. Unfortunately, the science of
ecology is by nature inexact and laden with uncertainty.

Shrader-Frechette and McCoy (1993:123~124) contend
that due to the inherent complexity of ecology, there are
few governing principles, so case studies are the best
means for achieving understanding. The method of case

studies involves scrutinizing the details of particular situ-
ations i in an attempt to “make sense” of them. Accumu-
lating and comparing results from a series of related case
studies advances the science.

For ldrge mammals such as bears, expetimentation is
rarely eﬁnployed as a part of the case study. Instead, bear
biologists tend to reach conclusions based on patterns in
the data, logic, insight, and knowledge of other studies.
Case studies generally enter the body of science through
a proces',e of peer-review, although much information is
contained in less formal reports and even raw data.

At periodic junctures it is worthwhile to review the ba-
sis of c«pnclusnons and direction of thinking. In experi-
mental scnences, predictions that are not upheld empirically
are ult:mately discarded. In sciences based on case stud-
ies, appérent anomalies may represent truly unique situa-
tions, making it difficult to tease out erroneous
information. Nevertheless, occasional re-examinations
may prave to be fruitful — if not to correct the past, to
guide the future — especially in terms of species conser-
vation.

In this paper I draw attention to several misconceptions
related to the monitoring and conservation of bear popu-
lations. | I rely heavily on case studies to illustrate my
points. | These are used mainly as counter-examples to
prevailing views or to exemplify common problems.

A principal purpose of this critique is to highlight the
uncertainty, and hence fallibility, of our understanding of
bear populations. There are few places in the world where
biologists would admit to not knowing whether a bear
population was increasing, decreasing, or stable, yet the
reality i3 that there are few places where we really do know
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for sure how bears are faring. Seemingly contrary to my
opening remarks, I believe that ultimately we, asbear bi-
ologists benefit — because bears benefit — by dritically
examining the basis of our knowledge and admitting to
our foibles and uncertainties.

MISCONCEPTIONS REGARDING
POPULATION TREND

Trend Ascertained from Numbers of Dead

Bears .

In a population of unknown size, a large death toll is
obviously unnerving. Because most bear populations are
of unknown size, a record of increasing known deaths is
often taken as prima facie evidence of a population de-
cline. Moreover, even poor records with no cleJar trend
but occasional documentation of a surge of deaths may be
cause to fear a population decline.

Records of bear parts (principally gall bladder%) traded
among Asian countries are a salient example of tallies of
dead bears being used to interpret population trends. Sev-
eral good investigative reports exposed the braad geo-
graphic scope of this trade (Mills and Servheen 1991; Mills
1995; Mills et al. 1995, 1997), although it was not pos-
sible to accurately quantify it. Some evidence suggested
increases or decreases in bear kills in certain countries,
based on documented or estimated numbers of exported
or imported parts. However, population trend assessments
based on trends in the trade in bear parts, and hence num-
bers of bears killed, have been inconsistent. Consider the
cases of 3 countries that have been heavily involved in
this trade.

China.—In China, the killing of bears (other than giant
pandas [Ailuropoda melanoleucal) for their parts was le-
gal until 1989. In the decade preceding this restriction
(1979-88), several thousand bear gall bladders were ex-
ported from China to Japan (Servheen 1990). Additional,
but smaller numbers of gall bladders were exported to
South Korea (Mills et al. 1995). However, trends and
quantities of bears killed for the trade in gall bladders are
nearly impossible to discern from bile export data, due to
many confounding issues, including trade in fake bear bile
(gall from animals other than bears that are clamed as
bears) and farmed bile (bile drained from live, captive
bears)(Box 1).

Farming bears for their bile began in China in 1984.
During 198589 hundreds or thousands of bears were re-
moved from the wild to stock captive populauons (Fan
and Song 1997). However, since 1989, all of the species
of bears in China (brown [Ursus arctos], Asiatic black
[U. thibetanus), and sun [Helarctos malayanus)) have been
protected, inasmuch as killing or capturing is 1Ilegal with-

out a special permit, and selling of parts of wild bears is
also prohibited (Mills and Servheen 1991, Fan and Song
1997). Has this supposed change in exploitation of bears
enabled bear populations to increase? The answer is un-
clear.

Santiapillai and Santiapillai (1997:23) indicated that
“thronghout China, bear populations are in decline,” They
cite an estimate of 15,000-20,000 Asiatic black bears in
China, which matches the range reported by Ma and Li
(1999), based on “1994 statistics”. Ma and Li (1999) be-
lieved that over-hunting for bear parts was causing this
species to decline, althongh their chief evidence for re-
cent declines were diminishing numbers of purchased bear
skins during 1986-1991. Cheng (1999:123), referring to
these same data, concluded that “In recent years, ... the
number of bears [both black and brown, in one province]
has dropped significantly...” Lietal. (1996; citing Ma et
al. [19941), presented higher population estimates (20,000~
32,000 Asiatic black bears and 12,000-14,000 brown
bears), but also suggested that populations were shrink-
ing. Fan and Song (1997:11) called these estimates “an
emotional guess” and presented their own estimates of
46,500 Asiatic black bears, 14,800 brown bears, and 400
sun bears, based on field surveys and interviews with lo-
cal people. They claimed that after bears were protected
in 1989, populations increased. Ma et al. (2001) conducted
a more recent survey, aiso based on field sign and local
interviews, and concluded that Asiatic black bears num-
bered <20,000 and were still declining nomerically and
geographically. Differences in these opinions appear to
be just that — beliefs lacking much factual basis.

Russia.—Exportation of bear gall bladders increased
dramatically in Russia in the early 1990s for various po-
titical and economic reasons (Chestin 1998). Chestin
(1998) believed that because of increased economic in-
centives, legal harvests of brown bears, generally totaling
4,000-4,500 nationwide, might have been matched by an
equal number of illegally taken (poached) bears. Imports
of bile to South Korea from Russia showed a sharp in-
crease in the 1990s, but still represented 2 small number
of bears killed/year (Box 1). Prior to this rise in poach-
ing, the total number of Russian brown bears appears to
have increased, from an estimated population of 80,000
in 1981 to 125,000 in 1990, and the geographic range
expanded concomitantly (Chestin 1999). Annual sustain-
able harvest quotas were established so as not to exceed
10% of the population, but in reality appeared to be far
below that. Thus, even if poaching was as high as posited
by Chestin (1998), the overall rate of human exploitation
may have been sustainable. Most killing for gall bladders
has occurred in the Russian Far East (Kamchatka), where
some reports suggested an annual take of 1,500-2,000
brown bears, possibly 20% of the population (Nikolaeno
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Box 1. Records of bile Imports or exports have been used to esﬁmat(? the number of bears killed to support that trade.
Tabulated below are the supposed numbers of bears killed/year to account for imports of bear bile recorded by the Korean
Customs Administration (Milis 1995, Mills et'al. 1995) for 4 countrles of qjﬂgln discussad in the text.

Calculated nomber of bears killed/year

Country of origin 1970s 1980s 1990s
China 3 3 490
Russia 0 0 I5
Japan 7100 26 7
Indonesia 690 3 0

Although these numbers seem to indicate clear trends
in bears killed over time, the data are too confounded to
draw such conclusions. Several major difficulties exist in
converting bile to bears,

Variation in Gall Bladder Mass—The amount of bile
in gall bladders varies by species, geographic area, and
time of year, so any conversion of bile mass to dead bear
equivalents is subject to appreciable error. Values tabu-
lated are based on 30 grams/whole, dried bear gall blad-
der (Lay 2001). Mills (1995) suggested an average of 60
grams/gall bladder, but did not present supporting docu-
mentation. Further uncertainty involves whether the Ko-
rean customs records relate to grams of bile, grams of
whole gall bladders, or a combination of both.

Changes in Regulations, Enforcement, and Recording
of Imports—Mills (1995) and Mills et al, (1995) reported
Korean bile import data by decade, covering 24 years,
1970-93. The Republic of Korea joined the Convention
on International Trade in Endangered Species of Wild
Fauna and Flora (CITES) in July 1993, and in 1996 ac-
cepted the Appendix I listing of bears whose populations
were not considered threatened; this listing requires docu-
mentation to ensure legal import. Korea also concomi-

|
tantly improved surveillance and enforcement. These

actions fesulted in better recording of bear imports and
more sejzures, so the total amount of bile rose by nearly
an order of magnitude from the 1990-93 period shown in
the table to 199499 (Mills et al. 1997, Yoon 1997, Sohn
2001).

Counterfeit Bile~—Several investigative reports (Lau et
al. 1994, Chang et al. 1995, Gaski 1997) indicated that a
very high proportion of the presumed bear gall bladders
on the Asian market (94-98%) are from animals other
than bears This would severely inflate the estimate of
dead bears based on bile imports. Trade in non-bear gall
bladders likely explains the unreasonably large quantity
of bile from Indonesia and Japan in the 1970s. It would
be impassible to remove >7,000 bears annually for 10
years from a Japanese population of 10,000~15,000 black
bears (Hqumi 1999) and 2,000-3,000 brown bears (Mol
2001). Moreover, Japan also has an internal market for
bear bile, and exports to countries other than South Ko-
rea, so the amount of bile obtained in Japan is far more
than indjcated on Korean customs records.

Farmed Bile—Bile obtained from catheterized, cap-
tive (farmed) bears probably explains the sharp increase
in imports from China in the 1990s. Lau et al. (1994)
indicated that virtually all the bile imported from China
(into Hong Kong) in the early 1990s was from captive
bears, nbt dead bears. The Korean import data do not
discrimi;nale between powdered bile (most likely from
farmed bears) and whole gall bladders (dead animals, most
of whiclé.l are not bears).

1993, cited in Chestin 1999). In this area it is assumed
that numbers declined, although population estimates from
aerial surveys showed an equivocal trend (Revenko 1998).

Commercially-motivated poaching of Asiatic black
bears in the Russian Far East (the only area of Russia in-
habited by this species) also has increased, but estimates
of population size and presumed rates of decline have been
highly variable and contradictory (Yudin 1993). More-
over, references to population declines in this species gen-
erally refer to the distant past. Chestin and Yudin (1999)
suggested that Russian Asiatic black bears numbered
25,000-35,000 at the beginning of the 1800s, only 6,000~
8,000 in 1970, and 4,000-5,000 by 1985, which is thought
to be about the same remaining at present. Until 1983,
Russians legally harvested 300-400 Asiatic black bears/
year. Since then, black bear hunting has been illegal. Itis
uncertain whether the previous legal harvest of 300-400
was sustainable (it would seem so if the population was
4,000-5,000), and if so, whether illegal harvests now ex-

ceed that. Sustainability of the harvest relates only to the
number of bears killed, not whether they were legally or
illegally taken. Of course the former is more readily ad-
justed toﬁ remain sustainable, but the later is not by defini-
tion unsystainable. :
Japan—]J apan is an importer and exporter of bear bile,
as well 3s a user of products obtained from native bears.
Both imﬁ)on and export of bile appeared to decline dra-
matically from the 1970s to the early 1990s (Mills et al.
1995), although these data are difficult to interpret (Box
1). Harvesting of brown bears (on Hokkaido) and black
bears (on Honshuy is legal, but rather loosely regulated in
part because there has been a long-term, purposeful effort
to reduce numbers of bears. Hunters can legally sell all
parts of bears they harvest, and there are no government-
imposed restrictions on the number they can take during
the hunting season. It is believed that the opportunity to

sell bea:j parts is largely what sustains interest in hunting
(Moll 2001).
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Some hunting restrictions were imposed dur“ing the
1980s and 1990s {e.g., elimination of the brown bear sea-
son during spring when hunters could snow-track bears
to or from their dens) (Mano 1998, Moll 2001);/this re-
duced the kill, but not in all areas (Kaji and Mano 1996).
Mano and Moll {1999:129) thought that brown bear har-
vests still exceeded sustainable limits in some places, such
as the Oshima peninsula, threatening the “long-term per-
sistence of that subpopulation.” In another report, how-
ever, Mano (1998:179) indicated that the Oshima brown
bear population “persists in high numbers,” but suggested
that bears in more lightly hunted areas were declining.
Aoi (1991:135) described the overall Hokkaido brown
bear population as “declining rapidly,” whereps Kaji
(1992:413) thought that “Further studies are nepded to
analyze the population trend...”” It seems clear from the
conflicting reports that Kaji's call for more study; is war-
ranted.

Approximately 2,000 Asiatic black bears haye been
taken annually on Honshu, half by hunting and half ex-
plicitly for pest control (Hazumi 1994). Based ondensity
estimates produced from springtime snow-tracking, cap-
ture—recapture, and habitat assessment across the island,
the total population size has been estimated at 10,000~
15,000. The veracity of this estimate is difficult tq assess,
and even if it is assumed to be accurate, the spanlis wide
enough to preclude judgment as to whether present levels
of exploitation are sustainable. Hazumi (1999:2( 9) con-
sidered Japanese black bears to be “facing a crisis,” due
to the combined effects of habitat degradation and uncon-
trolled harvesting, but he had no real evidence of g popu-
lation decline. Some prefectural government studies have
attempted 1o assess local population trends, but flaws in
their methodology undermined the credibility of éheir re-
sults (Huygens and Hayashi 2001). :

Generalities.—The 3 countries highlighted aboive were
selected not because they exemplified situations with in-
adequate data on bear population trends, but rather be-
cause, compared to other Asian countries impacted by the
gall bladder trade, they had considerably more data on
their bear populations. Additionally, unlike most of the
other Asian countries, some records of the gall bladder
trade exist for these 3, and each of the 3 exhibited an ap-
parent temporal trend in the volume of this trade (Box 1).
Despite these data, bear population trends in these|3 coun-
tries are equivocal, even controversial. The status of bears
in other Asian countries is even more uncertain.

I am not suggesting that the gall bladder tradg is not
cause for grave concern — certainly it is. But this con-
cern should arise from the uncertainty, not the certainty,
of the impacts. We cannot discount the possibility thatin
many areas, the exploitation of bears for parts is §ustain-

able. That is, we cannot reject the null hypothesis of no
detrimental effect. However, employing statistical termi-
nology, we have insufficient power (due to a paucity of
data) to reject this hypothesis. Normally, we are concerned
mainly with type-I errors: we attempt to avoid errone-
ously rejecting a true null hypothesis. However, in cases
involving harm, to people or the environment, it may be
ethically more responsible to err on the side of caution by
trying to avert effects that may be nonexistent (i.e., put-
ting more effort toward avoiding type-1I errors; Mapstone
1995). Shrader-Frechette and McCoy (1993:153) put it
this way: “in cases of uncertainty [my emphasis}, ecolo-
gists ought to adopt an ethical (rather than purely scien-
tific) account of ecological rationality,” Thus, for rare
species, the burden of proof should switch from proving
that a population decline has occurred, to proving that it
has not (Taylor and Gerrodette 1993).

A problem with emphasizing the avoidance of type-It
errors in cases of potential harm, especially irreversible
harm such as extirpation, is losing track of the underlying
uncertainty, It can become all too easy, once accepting
that a detrimental effect may exist, to begin to prophesize
the magnitude of the effect. Without real data, this can
become a game of emotional guesstimation. Incases such
as the gall bladder trade, where to most Westerners the
practice is culturally alien and repugnant, claims of ef-
fects often become exaggerated, especially if they are
thought to help instigate remedial action. Hence, asser-
tions of Asian bear populations being “devastated,” “deci-
mated”, or “depleted” (Knights 1996) tend to be widely
accepted, or at least not questioned. It is doubtful that
such unsubstantiated claims serve the best interest of bear
conservation. I believe they do not, mainly because they
falsely reflect the certainty of our knowledge. Hence, they
create more opportunity for further misinformation, es-
pecially related to population level effects of highly vis-
ible mortality.

Increases or decreases in levels of human exploitation
may not necessarily result in attendant changes in popu-
lation size. An increasing population may continue to
increase in the face of heightened exploitation, whereas a
declining population may continue to plummet despite
reduced exploitation. The discovery of a massive ship-
ment of gall bladders or a large number of dead bears
should not, in itself, be construed to represent a popula-
tion decline, and neither should the absence of these be
cause for complacency.

The examples so far concerned Asian bears and the gall
bladder trade. Because this exploitation is largely unregu-
lated, it is presumed to be unsustainable. In contrast, rec-
reational (sport) barvests are overseen by management
agencies whose responsibility is to ensure that they are
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sustainable. Nevertheless, unusually large sport harvests
often raise concerns, if not by the management agency,
by others interested in bears. T offer 2 examples dealing
with American black bears (U. americanus).

Tennessee.~—The legal harvest of black bears in Ten-
nessee in 1997 was at least twice that of previous years,
due to a natural food failure that prompted many bears to
leave the sanctuary of the Great Smoky Mountains Na-
tional Park. Pelton (1998:26) reported that in reaction to
this high harvest, some biologists, bear advocacy groups,
and alarmists in the general public claimed that the popu-
lation was being “slaughtered’ and “driven to extirpation.”
Long-term research (Pelton and van Manen 1996), how-
ever, showed that the population bad been increasing for
many years and continued to increase afterwards, Unfor-
tunately, the body count was obvious, whereas the bio-
logical data either were not appreciated or did not
constitute as appealing a story.

Minnesota.~Hunting of black bears in Minnesota has,
since 1982, been regulated by restrictions (quotas) on the
numbers of licenses available. This system was imple-
mented to reduce the rate of harvest on what was thought
to be a declining population. Afterafew years of sharply
curtailed harvests, there was ample evidence that the popu-
lation was growing. However, a food failure in 1985 dis-
rupted normal feeding activities, which resulted in an
unusually large number of bears being killed as nuisances.
This large killing attracted considerable attention by the
news media. Moreover, one bear biologist, who had been
monitoring a few radiocollared bears at the time, sug-
gested, in a memo to the management agency, that the
food failure caused “severe malnutrition,” possibly lead-
ing to reduced reproduction and starvation of cubs. He
also warned that 2 age classes of young bears might have
been “virtually eliminated,” thus compounding the high
kilt (L.. Rogers, 1986, unpublished report). Based on this
report, an environmental group concluded that “it would
be surprising if the black bear population has not already
been nearly eliminated ...” (Sierra Club, North Star Chap-
ter, Minneapolis, Minnesota, 1986, unpublished report).
Hindsight showed these forecasts to be wrong. Collec-
tions of bear teeth from subsequent harvests, used for age
determination, showed no indication of weak cohorts. Fur-
thermore, population modeling interfaced with 2 state-
wide, mark—recapture population estimates (Garshelis and
Visser 1997) indicated that the population grew steadily
at ~5% annually (D. Garshelis, unpublished data). Fif-
teen years after the 1985 “high kill” the population had
tripled, and despite steadily increasing harvests, the
agency’s goal of stabilizing population size had not been
achieved. As in the other examples above, these data dem-
onstrate that population trend cannot reliably be ascer-
tained from numbers of dead bears.

Trend Ascertained from Area of Habitat

It seems almost tautological that bear populations de-
cline as g result of habitat loss. However, the explanation
for this relationship is not as simple as it may at first ap-
pear. Iflhumans did not exploit bears, bear populations
would likely exist at or near the carrying capacity (K) of
the habitat over the long-term. Any loss of habitat in this
case would diminish K, eventually resulting in a popula-
tion decline from increased natural mortality, diminished
reproduction, or both. In the modemn world, however,
very few bear populations exist at K. Conceivably then,
habitat loss would not necessarily cause a population to
decline. | As an example: if, due to human exploitation, a
bear population existed at 1/3 K, and the area of habitat
was reduced by 1/3, this reduced area could still easily
support the existing population, which — other things

" being equal — would now be at 1/2 K (Fig. 1).

This seeming paradox is resolved by considering fur-
ther ramifications of the loss of habitat. If the level of
human gxploitation remained constant, the above situa-
tion might indeed occur; habitat could be lost without af-
fecting bear numbers until the point that the remaining
population, confined to a smaller area, exceeded K, In
reality though, bear mortality would likely increase in-
side the|smaller patch of habitat because of heightened
human exploitation (Fig. 1). Exploitation levels would
tend to mcrease for several reasons. (1) The reduced area
would iricrease the proportion of bears living at the edge,
and thesé edge animals would be more vulnerable to hunt-
ers and also more likely to wander into adjoining crop
fields and be killed as pests. This explanation seemed to
dLCOUHtI for dramatic declines in orangutans (Pongo
pvgmaem) following togging (van Schaik et al. 2001).
(2) The élummshed size of the patch would make the inte-
rior area more accessible to hunters that kill bears either
mtennonally or inadvertently when seeking other species
{e.g., by snarmg) in essence, the reduced area would lessen
the cha:Icc for some part of the region to function as a
bear sarictuary. (3) Because bears are known to travel
widely, espcc;ally during years of natural food failure, they
would be more likely to leave the bounds of the smaller
patch of habitat and thus be exposed to greater human
contact.; Recent studies have shown that although pro-
tected areas (e.g., national parks) are reasonably effective
in mainthining habitat (vegetation) for animals (Bruner et
al. 2001}, the persistence of wide-ranging animals (includ-
ing bears), are strongly related to edge effects (Woodroffe
and Gingberg 1998, Revilla et al. 2001) and surroundirig
human density (Woodroffe 2000). Among the carnivores,
it is ironic that the more opportunistic-natured bears, which
can ofteq adapt to altered habitats, are thus more prone to
encountering humans and associated risks of mortality.

Therelare also many additional synergistic interactions

Page 35

MOE-2014-00106



326 Ursus 13:2002

Fig. 1. Hypothetical representation of the effects é:f habitat foss on bears. In panel A, 10 bears, whose home ranges are
indicated by convex polygons, are below carrying capacity because of human exploitation. In panel B, these same 10 bears
are forced into a smalier patch of habitat, the fringés of which have been converted to agriculture. This remaining patch of
habitat might still suffice to supportthe 10 bears. However, the smaller size and more irregular shape of the patch makes bears
more vulnerable to human exploitation because bears at the edge may be more prone to venture out into the agricultural fields,
and people can more easily reach once-secluded a\f'eas in the middle.

between habitat loss and other factors that might impact
bear populations. Small patches of habitat are more prone
to catastrophic fires or food failures (Cochrane 2001) and
have less capacity to regenerate fruit-bearing plants be-
canse frugivorous seed-dispersers are less likely to visit
there (Cordeiro and Howe 2001). Shrinking, jsolated
patches of habitat also may be less likely to attract immi-
grant bears, so whereas local overharvest in coritiguous
habitat can be overcome through source—sink dynarmics
(what Brown and Kodric-Brown [1977] called the “res-
cue effect™), small, insular patches of habitat are more
prone 1o extirpation (Peres 2001). Finally, and perhaps
most jmportantly, decreased habitat limits the potential
for a population to increase; even if habitat loss does not
directly cause a population decline, it may preclude re-
covery.

For these reasons, habitat loss should be foretelling of
reduced bear numbers and population viability. However,
the actual relationship between habitat loss and popula-
tion decline is far from clear. Moreover, sustained or in-
creased habitat is not necessarily indicative of a stable or
increasing bear population. These points are illastrated
by examples from Asia.

Giant Pandas in China—Two range-wide surveys of
glant pandas have been conducted (and a third is nearly
completed). These surveys accomplished 2 things: (1)
they estimated panda numbers, and (2) they estimated the
area of remaining habitat. In the first survey, conducted
during the mid-1970s, some 3,000 people scoured the
panda’s range, recording panda sightings and scats. A
“rough” population estimate of 1,050~1,100 was gbtained

(Schaller et al. 1985:15-16). This narrow range belies
the inherent inaccuracies of the method employed and
variability among survey participants (Schatler 1993). A
decade later, a smaller team of 35 biologists repeated the
survey using more rigorous sampling procedures to mea-
sure density of sign, including both scats and bedsites.
The resulting estimate of about 900-1,400 pandas pro-
vided no indication of population change.

A major finding from these surveys, though, was that
panda habitat was being lost at a rapid rate. Large tracts
of agricultural land bisected the range into small, frag-
mented populations. Moreover, low elevation areas that
once likely provided optimal habitat were no longer avail-
able to pandas (Reid and Geng 1999). In response, many
more protected areas have been established (total >30) to
prevent further loss of habitat. However, it has become
increasingly clear that this alone is insufficient to ensure
viability of panda populations because these protected
areas are small and disconnected by expanses of unsuit-
able habitat (Loucks et al. 2001); furthermore, habitat
quality, even within some of the protected areas, is dete-
riorating. A case in point is Wolong Nature Reserve, one
of the original and presently largest of the Nature Reserves
established explicitly for the protection of pandas. Wolong
is also an International Biosphere Reserve and the site of
both z panda breeding facility and the first intensive study
of radiocollared pandas (Schaller et al. 1985). In 1975,
the size of this reserve was expanded 10-fold (to 200,000
ha} to improve protection of panda habitat. Since then,
the human population within the reserve (mainly minor-
ity ethnic groups, who are exempt from China’s restric-
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tions on family size) has grown by nearly 70% and the
number of households has more than doubled (Liu et al.
1999). Number of households is significant because it is
related to timber and fuelwood consumption, which has
increased dramatically (An et al. 2001). Accordingly,
suitability of the habitat for pandas in Wolong has steadily
diminished (Liu et al. 2001a). There is some debate as to
whether Wolong is atypical (Baragona 2001, Brooks et
al. 2001} or just the worst-case of a growing problem (Liu
et al. 20015), but either way it exemplifies the point that
habitat quality can deteriorate from the bear’s perspective
while outwardly seeming intact from the human perspec-
tive.

A good deal of effort is presently being expended to
map as well as assess remaining panda habitat using so-
phisticated procedures for estimating density of their staple
food, bamboo, from satellite imagery (Linderman et al.
2000, Loucks and Wang 2002). This is a promising ap-
proach, although the knowledge to define suitable habitat
for this species is still lacking (e.g., species and density of
bamboo, overstory trees, den trees, hill slope; Reid and
Hu 1991, Reid and Gong 1999). Thus, quantifying
changes in density of bamboo, although better than simple
habitat mapping, might still not accurately depict popula-
tion trend (Reid 1994).

Sun and Sloth Bears in Southern Asia.—During 1994~
96, LL.D. Smith and T attempted to initiate a field study
of sun bears in Thailand. Our greatest difficulty was in
locating an area with sufficient bear density. The Khoa
Ang Rue Nai Wildlife Sanctuary in southeastern Thai-
land was recommended to us because it had a new re-
search facility and satcllitc maps showed it to have a dense
forest. The southern border of the reserve abuts other
densely-forested protected areas. Stewart-Cox (1995:107)
characterized this area as “the largest tract of lowland ev-
ergreen forest in Thailand.” A few roads and trails pen-
etrated the forest, which facilitated access for trapping and
radiotracking. The main entrance was guarded and gated,
and there were several guard stations inside. From these
indications we expected this to be an ideal study site.

We set out traps and baits and conducted sign surveys.
Although we found some old sign, we soon concluded
that there were few bears in this reserve; in fact, there was
little sign of any medium-large mammals, even at places
where they would typically congregate, such as fig trees
(Ficus spp.) laden with fruit, salt licks, and water holes.
We heard numerous reports of poaching, saw signs of
poaching encampments, ard heard gunshots. One ni ighta
binturong (Arctictis binturong) was poached near our
camp. We noticed that during both day and night, motor-
cyclists rode freely around the closed gates and past the
guards. We learned that one of the roads through the re-
serve was a main thoroughfare connecting two parallel

highways. This sanctuary was certainly not the “secluded
world” a‘hat Stewart-Cox (1995:107) had described.

Despite suitable habitat, this area exemplified what
Redford (1992:412) called an “empty forest.” “Often trees
remain in a forest that human activities have emptied of
many ofjits large animals. .. We must not let a forest full of
trees fool us into believing all is well,”

We encountered a similar situation with sloth bears
(Melurs:us ursinus) in Nepal. We surveyed their entire
range, a parrow strip of lowland forest and scattered grass-
lands called the terai. Sloth bears were abundant in
Chitwarn National Park, in the center of this range, but
were absent at the eastern and western extremities of the
range, despxte suitable habitat. These areas had good for-
est cover and abundant territes (a staple food for sloth
bears)(Garshehs et al. 1999a), but sloth bears had appar-
ently bqen poached out during the previous 2 decades
(Garshelis et al. 19995), creating vacant bear habitat.

Sun Bears in Borneo.—Meijaard (2001) reported just
the oppésue situation for sun bears in Kalimantan (Indo-
nesian ﬂomeo) Here, disappearing forests seemed to be
filled wxlth bears, despite supposed periods of heavy poach-
ing. Durmg the 1970s poaching of sun bears appeared to
be rampam in Indonesia, as evidenced by the amount of
bile xllegally exported. During that decade, Meijaard
(1999) dstimated that gall bladders from about 7,000 In-
donesiah sun bears were sent to South Korea; additional
shipchts of gall went to other countries. I previously
showed that quantities of traded bile cannot be converted
to relxab]e estimates of numbers of dead bears, or even
used to bonstrue trends in levels of bear mortality (Box
1). chérthclcss it appears from the presently low amount
of bile éxported low in-country demand, and according
to mformanon from local people, few bears killed for their
parts, that during the past 2 decades, the trade in parts has
not resulted in large numbers of bears killed (Meijaard
1999).

Intervixews with local people across Kalimantan in the
mid-1990s indicated that sun bears were still “relatively
abundant” in most forested areas (Meijaard 2001). The
forests, however were rapidly being cut, which presum-
ably wotlxld escalate human-related mortality and thus re-
duce nunbers of bears (Fig. 1). It is difficult, though, to
accept Men jaard’s (2001 ) estimate that habitat loss caused
10,000 5 sun bears to die in Kalimantan during the 1980s,
given ms evidence that human-caused sun bear deaths
appearegl to be relatively low during that decade. Also,
while habitat loss is obviously troubling, equally troubling
is Me:;asard 5 (2001) tenuous prediction that within an-
other detade, 14,000~28,000 more bears will die.

An irgny in presentihg such alarming numbers is that
one could use them to back-calculate an estimate of present
numberg of sun bears. Meijaard (2001) converted habitat
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loss to numbers of dead bears using a “very crude” den-
sity estimate of 1 bear/4 km? presented by Davies and
Payne (1981). This estimate of density was derived from
only 2 bear sightings and 9 observations of sign. Extrapo-
lating this density to all of Kalimantan would yield
>90,000 sun bears. Extending this density to forested ar-
eas of Malaysian Borneo (Sabah and Sarawak) and
Sumatra would increase the total to about 190,000 bears
(forest areas from Mayaux et al. 1998). Evenif sun bear
densities in mainland southeast Asia are much lower, the
total world population would still well exceed 200,000,
which would make this species numerically equivalentto
brown bears on a global scale, and second only toAmeri-
can black bears.

The reality is that sun bears are listed by the IUCN as
“data deficient,” because reliable estimates of population
size and trend are unavailable (Baillie and Groorinbridge
1996). Creating unsubstantiated estimates in the hope of
rousing more conservation interest may, as illustrated here,
contravene the intended result. Without far better infor-
mation on the relationship between bear density and habi-
tat, attempts to quantify bear numbers and trends from
forest cover data are likely to be misguided.

IRONIES REGARDING HUNTING AND

POPULATION TREND
A particularly noteworthy irony regarding bear popu-
lations is that most legally-protecied populations seem to
be declining, whereas most hunted populations are jncreas-
ing. One explanation is that protected populations tend to
be small, and thus more prone to decline as a simple con-
sequence of low numbers (Caughley 1994). Another ex-
planation is that many of these legally-protected
populations are really heavily exploited. Oftentimes, the
level of human exploitation may be less under ajsystem
of managed hunting than supposed total protection. The
reasons for this seeming contradiction have a lot to do
with the people, finances, energies, and ideologies pntailed
in a managed harvest, resulting in an infrastru¢ture of
managers, scientists, bureaucrats, and hunters, w th non-
hunters and anti-hunters as overseers. This complex struc-
ture is often lacking in the management of protected areas.
However, it is also true that countries with managed bear
hunting tend to have stronger economies, which gan sup-
port bear management activities (e.g., research, enforce-
ment) better than countries where hunting is banned.
These points are illustrated first by contrasting the man-
agement of American and Asiatic black bears, féllowed
by an example regarding polar bears (U. maritimus).
American versus Asiatic Black Bears.—The 2 species
of black bears are similar in terms of their life histories,
and seem similar in terms of reproductive potential, al-

though reproductive data on wild Asiatic black bears is
presently insufficient to enable a true quantitative com-
parison (Garshelis 2002). However, the 2 species are
managed very differently. Legal hunting is the main source
of mortality for American black bears in most parts of
their range, whereas hunting for Asiatic black bears is le-
gal only in Japan, Most American black bear populations
appear to be increasing (Williamson 2002), whereas Asi-
atic black bears are thought to be declining in most areas,
The difference is that human exploitation is monitored
and controlled in the former case, surreptitious in the lat-
ter.

A reviewer of this paper asserted that the cause and
effect thesis posed here is reversed, That is, legalized
hunting did not result in numerically abundant bear popu-
lations; rather, hunting was legalized because bears were
numerically abundant. 1 disagree with this. American
black bears were severely over-exploited through the early-
mid 1900s. Although regulated exploitation of other North
American species, such as white-tailed deer (Odocoileus
virginianus), dates to the 1600s (Gilbert and Dodds 1987),
black bears were much less valued as food so did not in-
spire efforts to limit the take. Moreover, bears did not
generate much interest among recreational hunters on
whose behalf game laws were made (Schullery 1983). In
fact, mainly during the 1800s and early 1900s, federal,
state, and local governments supported programs to de-
stroy both black bears and grizzly bears because they were
considered detrimental to raising livestock and crops as
well as potentially dangerous to people (Spencer 1955,
Cardoza 1976, Brown 1996). An evolution in ideology,
beginning in some U.S. states in the early 1900s, eventu-
ally led to the designation of black bears as a big game
species, with the objective of a sustained harvest (Miller
1990). These laws were passed because bear populations
had noticeably diminished. Minnesota was one of the
last states to classify black bears as big game (1971). In
one Minnesota county where bears had been considered
“very nearly extinct” prior to their big game listing (Cabn
1921:70, Special Commitice on the Conservation of Wild-
life Resources 1940), a long-term telemetry study revealed
a high density of bears following 20 years of legal hunt-
ing (D. Garshelis, unpublished data).

There are many factors — economical, political, his-
torical, cultural, and spiritual -— that make it difficult to
transfer to Asia the Western traditions of sustained-yield
hunting. Proponents of sustainable use in developing
countries argue that people are more apt to conserve re-
sources when they have a vested interest in a return from
these resources (Gadgil 1992, Kothari etal. 1995, Saberwal
1996). Others, though, have observed that high human
densities, abject poverty, class systems, and corrupt gov-
ernments create a situation where it is nearly impossible
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to regulate harvests (Bennett and Robinson 2000,
Madhusudan and Karanth 2000, Meijaard 2001).

A high market value for bears in Asia makes the regu-
lation of harvest an even more daunting problern. In Ko-
rea, for example, Asiatic black bears were subjected to
the same sort of government-supported remaval efforts
as American black bears during the early-mid 1900s (Won
2001). Unlike the situation in North America, however,
Korean bear populations continued to plummet from
overexploitation into recent times because they were
sought commercially. A lesson learned during the evolu-
tion of the North American system was that market hunt-
ing was detrimental to wildlife populations and was
therefore incompatible with recreational and subsistence
hunting (Geist 1988, 1994). In fact, recreational hunting
enthusiasts were largely responsible for legislation that
eventually prohibited market bunting for wildlife in North
America (Reiger 1978).

Harvesting animals for profit, though, is not uniformly
detrimental to wildlife populations. In North America,
many species of furbearing mammals are trapped specifi-
cally for sale of their pelts, so the kill fluctuates with fur
prices; nevertheless, their populations have been carefully
managed by government agencies (Novak et al. 1987).
Inseveral European countries, hunters routinely sell their
game for personal profit or for income for the landowner
or hunting club; in some cases, hunters can only retain a
portion of their take. This system has worked for centu-
ries (Bolen and Robinson 1995). In Japan, Moll (2001)
suggested that a prohibition against the sale of bear parts
might lead to diminished interest in legitimate bear hunt-
ing and higher prices for bear gall, which together could
result in reduced stewardship of the resource and hence
increased danger of bears being over-exploited by poach-
ers.

To be clear, my purpose here was to point out the seem-
ingly paradoxical effects of legal hunting, not to suggest
that sport hunting should be promoted where it does not
now occur. Simply instituting a legal harvest is obviously
not the solution to declining bear numbers. Historically
though, in both North America and Europe, managed
hunting has been an effective system for protecting bear
populations. It has worked because it has enlisted a clien-
tele interested in ensuring continued abundance of the re-
source. It also has worked because, for species such as
bears that can be a nuisance and a threat, it transfers the
killing of animals from the general public to a smaller
group of people (i.e., the hunters). Both these issues have
been instrumental in shaping bear management and con-
servation in North America, Europe (Klenzendorf and
Vaughan 1999, Zedrosseret al. 2001), and Japan (Huygens
et al. 2601, Moll 2001). Linnell et al. (2001:348) com-
mented “There is no doubt that the concept of hunting

large cdrnivores as game species is far older in Europe
than in North America and has contributed greatly to their
persistence.” Ironically, in places such as India and Nepal,
where bear hunting is now prohibited, preserves that were
set aside explicitly for hunting (by both local and Euro-
pean aristocrats) during the 1800s formed the basis of a
system of parks and wildlife sanctuaries that now consti-
tute virtually the only remaining areas of intact habitat
with viable populations of large mammals, including bears
(Israel and Sinclair ] 987, Mishra and Jefferies 1991,

Ran;,arzjan 2001; negative consequences of these royal
hunts and exclusionary policies notwithstanding
[Sabcrvyal et al. 20017)).

Polar Bears—During the 1960s it became evident that
polar bflars were being over hunted. In 1973 an historic
conser\fatlon agreement was signed among afl 5 nations
with populations of polar bears (U.S., Canada, Norway
[for Svalbard], Denmark [for Greenland}, and the former
U.S.S.R.). Interestingly, the International Agreement on
the Conservation of Polar Bears (International Legal Ma-
terials 13:13-18), which took effect in 1976, did not pro-
hibit hunting, but rather limited it to native people using
traditional methods (IUCN/SSC Polar Bear Specialist
Group 1999). Within this restriction, the member nations
went in different directions. Canadian jurisdictions im-
posed hunting quotas in most areas, whereas the U.S. could
not, under the constraint of the Marine Mammal Protec-
tion Ac{ of 1972 (16 U.S. Code 1361-1407). However,
non«mandatory harvest guidelines have been developed
for native communities in Alaska. In Greenland, there
are no quotas on polar bears but the harvest is limited to
native peoplc who hunt or fish full time. In Svalbard,
hunting; of polar bears was forbidden after the Agreement.
In Russia, a prohibition on the hunting of polar bears pre-
dated (1956) the Agreement. Russia thus appears the most
restrictive for the longest time, yet in reality, the strongest
concerrs about poaching polar bears exist in Russia
(IUCN/3SC Polar Bear Specialist Group 1999). What
may superficially seem ironic but pertinent to this discus-
sion is airecent agreement to permit native Russian people
to hunt polar bears in the population shared with Alaska.
The presumption is that a legal hunt, with the self-serving
interest to remain within sustainable limits, would be more
effective at conserving this population than striving (prob-
ably unsuccessfully) for total protection. Management
for harvest tends to be more successful because it broad-
ens the qumber and scope of people with 2 stake in main-
taining a healthy population.

UNCERTAINTY AND CONSERVATION

The only real certainty in bear conservation is that hu-
man intrusion, via both direct over-exploitation and habi-
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tat destruction, is the main factor threatening beaq; world-
wide. The degree of threat, however, is very uricertain.
The best information exists for North American and Eu-
ropean bear populations. Geographic ranges a:re gen-
erally well-delineated, and population estimates and
growth rates, though often inexact, are usually b,%lsed on
some research data (Table 1). For Andeaxp bears
(Tremarctos ornatus) of South America, there are good
distribution maps but no data-based estimates f abun-
dance or trend (Peyton et al. 1998), Good range maps
and an estimate of population size exist for giant pandas,
but there is no good information on population trend (Reid
and Gong 1999). Very generalized range maps, pogr popu-
lation estimates, and weak evidence of population trend
are available for the other Asian species (Table Il) All
these species, though, are perceived to be in trouble

To aid in the conservation of these species, m&my be-
lieve it is necessary to provide population numbers and
extinction scenarios. Population viability analyses are
certainly productive exercises that may be espemfdly im-
portant in illuminating sensitive population parameters and
weaknesses in the data (Szther et al. 1998, Wlegand etal,
1998); however, these should not be confused thh actual
population projections (Mills et al. 1996, thtd 2000).
We have rarely been able to track population trenés inthe
present, and because we lack vital biological information
for many of the species (Garshelis 2002}, it seems im-
probable that forecasting the future would be very accu-
rate. Referring to large whales, but describing a situation
applicable to bears, Gerber et al. (2000:318) observed:
“our limited knowledge. .. makes it extremely dig'lcult to
quantify the degree to which a population may ga extinct
in a specific period of time... Unfortunately, the public
and the press have not been enurely aware of these diffi-
culties, Worse, advocacy groups on both sides of the en-
vironmental continuum and even some scientists have
filled this void with inaccuracies.”

Some believe that admitting to uncertainty would
muddy the message, and thereby detract from conserva-
tion initiatives. That view holds that firm, bold, and clear
assertions, even if not entirely backed by factual informa-
tion, yield better results in terms of protecting environ-
mental welfare than does revealing uncertainties. Those
opposing this approach warn of blurring the distinction
between science and adyocacy, which can be especially
temnpting when both are harbored in the same individual
(Bowen and Kari 1999). Schrader-Frechette and McCoy
{1999) argue that occasionally compromising science in
favor of advocacy will ultimately create the perception
that science was abandoned. 1f we do not universally ad-
here to all the principles of science, then we must be pre-
pared to wade into ethical battles, where scientific
viewpoints no longer have ascendancy.

There is an obvious counter-argument to this reason-
ing: brandishing uncertainty may not be a powerful means
of swaying policies toward better conservation of bears.
Acknowledgment of uncertainty in the scientific arena is
one thing; highlighting it in the political arena is quite
another. There is certainly some wisdom in this, but I
offer several reasons why there is usually greater merit in
making the uncertainties clear to the public and the politi-
cians. (1) If new data do not support previous supposi-
tions (e.g., about a population decline), and if the
uncertainties inherent in the original suppositions were
not made clear, scientific credibility will be damaged and
future conservation efforts based on scientific informa-
tion may be compromised. (2) Optimism generally pro-
vides more motivation for conservation action than
pessimism (Beever 2000), and, in many cases, uncertainty
provides a greater array of optimistic scenarios. Uncer-
tainty in this context should not be confused with igno-
rance, which is always detrimental (Garshelis 1997). (3)
Incognizance of uncertainties may detract from efforts to
gather more data and improve methodologies. False con-

Table 1. Relative degree of certainty regarding geographic range, population numbers, and papulation trends of the 8 species
of bears. Symbols (++ reasonably goed, + fair, 0 poor or nonexistent) represent subjective ratings by the author® for

comparisons within and among columns.

Informationat quality®

Species Geographic area Range Numbers Trend
American black North America 4 + +
Brown North America ; ++ + +

Europe i + + +

Asia ] + 0. 0
Polar Axctic : ++ + +
Asdean South America ++ 0 i
Giant panda Asia ' + + 0
Astatic black Asia + 0 0
Sloth Asia | + 0 4]
Sun Asia + 0 0

1 Based mainly on Servheen (1990), Servheen et al. (1999), \’Vl!hamson (1999), Sathyakumar (2001), and Zedrosser et al, (2001}, plus

accumulated knowledge and personal experience.,
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fidence in presumptions about population declines thus
may inhibit discoveries that could aid in detecting popu-
lation change. This is an extension of Gibbs et al.’s
(1998:940} view: “The primary consequence of failing
to improve methodologies for identifying population
change in ecology will be a chronic failure to detect popu-
lation change. Unfortunately, these statistical errors will
frequenily be misconstrued as reflecting population ‘sta-
bility,” lack of treatment effect, or ineffectiveness of man-
agement.” Hence, if the uncertainties are not eventually
remedied, even effective conservation programs may yield
no measure of success because it will not be possible to
detect a population increase.

I contend that in the interests of both science and con-
servation, biologists should emphasize the uncertainties
of population assessments and thus the necessity for more
rigorous research. This may seem counter-intuitive in
terms of conservation, but the logic is this: in the pres-
ence of uncertainty efforts should be directed toward en-
suring no irreparable harm. The wide range of uncertainty
about bear populations should be reason enough for claim-
ing a wide berth in erring on the side of caution.
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Using Anecdotal Occurrence
Data for Rare or Elusive

Species: The

lllusion of Reality

and a Call for Evidentiary

Standards

KEVIN S. McKELVEY, KEITH B. AUBRY, AND MICHAEL K. SCHWARTZ

Anecdotal occurrence data (unverifiable observations of organisms or their sign) and inconclusive physical data are often used to assess the current
and historical ranges of rare or elusive species. However, the use of such dai for species conservation can lead to large errors of omission and
commission, which can influcnce the allocation of limited funds and the efficacy of subsequent conservation efforts. We present three examples of
biological misunderstandings, all of them with significant conservation implications, that resulted from the acceptance of anecdotal observations as
empirical evidence, To avoid such errors, we recommend that a priori standards constrain the acceptance of occurrence data, with more stringent
standards applied to the data for rave species. Because daig standards are likely 1o be taxon specific, professional socicties should develop specific
evidentiary standards 1o use when assessing occurrence datq for their taxa of interest.

Keywords: anecdotal, evidentiary standards, fisher, ivory-billed woodpecker, wolverine

In conservation and wildlife biology, establisthg the
presence of rare or elusive species, including some that have
long been considered extinct, can become a nearmythic
quest, Because the occurrence of a rare species—or even one
that has recently been declared extinct—seems plausible, we
tend to belicve anecdotal observations (i.e., observations that
lack conclusive physical evidence) despite widespread under-
standing of the intrinsic problems associated with suth data.
Just as it is difficult to doubt the veracity of a detailed and
seemingly reliable statement from an eyewitness in aioun of
law, it is also difficult to discount a visual observation of a rare,
elusive, or extinct species when it is reported by 2 trained and
experienced biologist. Compounding this problem, anec-
dotal data are often accompanied by inconclusive f.)hysica}
evidence, such as castings or pictures of tracks, fuzzy or
distant photographs, or nondiagnostic acoustic recérdings.
Unfortunately, such weak corroborative data are ofthi treated
as confirmatory. Consequently, anecdotal occurrerjce data
continue to be used for making important conservation
decisions, such as delineating the current geographic range
or derjving rudimentary estimates of abundance forg species
of concern. '

www.biosciencemag.org

For these reasons, we argue that the use of anecdotal data
to establish the presence or geographic range of rare or elu-
sive species is inherently unreliable and can lead to errors with
substantial negative impacts on conservation decisionmaking
and resulting conservation efforts. This is not to say that
anecdotal data cannot provide useful preliminary informa-
tion for conservation. The multitude of citizen scientists who
provide anecdotal observations serve as important sentinels
for detecting potential changes in the status of species of
concern. For example, anecdotal information can provide
early warnings of population declines when numerous ob-
servers report that once-common organisms now appear
scarce. Alternatively, repeated sightings of species of concern
in a given area can be used to identify high-priority areas for

Kevin 8. McKelvey (e-mail: kmckelvey@fs.fed.us) is a research ecologist, and
Michuel K. Schwartz is a wildlife ecologist, at the US Department of Agricul-
ture (USDA) Forest Service, Rocky Mountain Research Station, Missoula,
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Service, Pacific Northwest Research Station, Olympin, Washington. © 2008
Asmerican Institute of Bivfogical Sciences.
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initiating systematic surveys or new research. However, we ar-
gue that conclusions regarding the presence of rare or elusive
species must be based on verifiable physical evidence. We
present three case histories to illustrate how the use of anec-
dotal data to assess the current distribution or population
status of species of concern can adversely affect conservation
goals. Our examples include delays in obtaining nceded habi-
tal protections {the fisher [Martes pennanti] in the Pacific
states), delays in initiating reintroductions or other conser-
vation actions {the wolverine | Gulo gulo] in California), and
the misallocation of scarce resources for conservation (the
ivory-billed woodpecker [Campephilus principalis] in the
southeastern states), We then show how evidentiary stan-
dards for species’ occurrence data could be delineated using
a gradient of reliability based on current knowledge of the
species’ status. :

@  Unscreened fisher  Remote cameras and  Resulting verifiable
fisher detections

oecurrence recards trackplate surveys

- Introduced
population

Case history 1: The fisher in the Pacific states
Fishers dnce occurred in most coniferous forest habitats in the
Pacific states of Washington, Oregon, and California (Aubry
and Lewlis 2003). Perceived range losses and potential threats
to their jprimary habitat resulted in the submission of two
petitions during the 1990s to list the fisher in the Pacific
states under the Endangered Species Act (Beckwitt 1990,
Carlton 1994). Both petitions were denied, the first because
reliable [nformation on the status of fisher populations was
lacking {USFWS 1991) and the second because anecdotal
occurrence data indicated that fishers were distributed con-
tinuously across much of their historical range (figure 1a, map
at left; USFWS 1996).

To investigate the reliability of these anecdotal data, Aubry
and Lewis (2003) mapped the geographic distribution of
anecdotal observations of fishers in the Pacific states

b

o 1960-1974 (1)

i ® 1960-1974 (2-5)
i a Pre-1960 (1)

4 Pre-1960 (2-5)
¢ Mixed dates (> 5)

Figure 1. Recent occurrence records for (a) fisher in the Pacific states (1954-1992; map reproduced from Aubry and Lewis
{2003}), (b) wolverine in California (ca. 1960-1974; map reproduced from Schempf and White [1977]), and (c) ivory-billed
woodpecker in the southeastern states (1944-2005; inodified from www.fwd.gov/ivorybill/IBW-range-map.pdf). The
locations of standardized surveys conducted from 1989 to 2000 for fishers in the Pacific states are shown in (a), center map
{“Remote camera and trackplate surveys”); verifiable fisher detections obtained during those surveys and the presumed
historical range (gray shading) of the fisher in the Pacific states are shown in (a), map at right (“Resulting verifiable fisher
detections”). The arrow in this map points to an introduced population froin sources in Minnesota and in British Columbia,
Canada. In (b), numbers in parentheses are the number of occurrences assotiated with each symbol. In (b) and (c), all

occurrences are anecdotal.
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obtained during the last several decades (figure 1a, map at left),
and compared their geographic extent with that of verifiable
occurrence records obtained during the most recentidecade
using standardized detection protocols (figure laj center
map; Zielinski and Kucera 1995). Compared with anecdotal
records, the results of recent standardized survey efforts re-
vealed a dramatically different assessment of the current dis-
tribution of fishers in the Pacific states (figure ka, map at right).
Although standardized surveys have been conducted through-
out most forested areas in that region (figure 1a, centdr map),
and many were intentionally located in areas where rultiple
anecdotal observations of fishers had been made, fishers
were detected only in restricted portions of southwestern
Oregon and in several disjunct areas in California (figure 1a,
map at right). These findings revealed extensive range losses
in Washington and Oregon (figure 1a, map at right) and the
isolation of extant fisher populations in the Pacific states
from other populations in North America (Aubry and Lewis
2003). These results were supported by genetic studies dermon-
strating that fishers occurring in the southern Cascade Range
in Oregon were introduced from British Columbia and Min-
nesota (Drew et al. 2003), and that populations in the Siskiyou
Mountains of northwestern California and southwestern
Oregon are indigenous and isolated from the intrpduced
population in the Oregon Cascades (figure la, map at right;
Aubry et al. 2004, Wisely et al, 2004). Based partly an these
findings, a third petition submitted in 2000 (Greenwald et al.
2000) resulted in Pacific Coast fishers being declared “war-
ranted but precluded” for listing under the Endangered
Species Act (USFWS 2004), meaning that the US Fish and
wildlife Service (USFWS) acknowledged the need for federal
protection, but listing was precluded by higher priorities.
For the Pacific fisher, the use of anecdotal occurrence data
led 1o a significant overestimation of the species’ current dis-
tribution and a failure to xecognize the extent to which range
losses had occurred. The 2004 designation of “warranited but
precluded” further demonstrated the need for conservation
actions to protect fisher populations on the Pacific Coast
and initiated a wide array of conservation and management
activities, including the establishment of an international
team of biologists charged with developing a conservation
assessment and strategy for fishers in the Pacific states and
British Columbia. Thus, it is likely that misconceptions
created by the acceptance of anecdotal occurrence idata as
empirical evidence delayed the initiation of conservation
actions for Pacific Coast fishers by at least a decade.

Case history 2: The wolverine in California
Grinnell and colleagues (1937) described the California
wolverine as being confined to the southern Sierra Nevada and
on the verge of extinction. However, from the 19505 to the
1970s, numerous anecdotal occurrence records were compiled
and reported in both primary (Ruth 1954, Jones 1955,
Cunningham 1959) and gray literature sources (Brice and
Weick 1973, Schempf and White 1977, CDEG 1978, Kovach
1981). In particular, relying entirely on anecdot:ial data,

www.biasciencemag.org
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Schempf and White (1977) arrived at the remarkable con-
clusion that wolverines were present throughout most of the
mountainous regions of California. The authors claimed
that the data they compiled left “no doubt” that wolverines
were present in the North Coast and North Sierra regions,
areas where wolverines were thought absent in Grinnells
time (figure 1b). Subsequently, a status report published by
the state of California stated, “Available information suggests
that wolverine numbers are increasing in California” (CDFG
14978, p. 66). The broad, contiguous geographic range de-
scribed in Schempf and White (1977), and expanded by
Kovach (1981) to include the White Mountains, has been
accepted and repeated by others (Banci 1994) and is stil}
California’s official position {CDFG 2008).

Beginning in the late 1980s, a series of survey efforts were
initiated to verify wolverine presence using remote cameras,
bait stations, and helicopter surveys in many areas of California
{(Kucera and Barrett 1993, Zielinski et al. 2005). People con-
tinue to claim that they have seen wolverines in California, and
our molecular genetics facility (www.fs.fed.us/rm/wildlife/
genetics/index.php) is often called upon to analyze feces and
hair samples collected in California near putative wolverine
dens or observations. To date, however, none of these surveys-
or DNA (deoxyribonudleic acid) analyses has detected wolver-
ines in California; the last verifiable evidence of wolverine
occurrence in California was obtained in 1922 (box 1; Aubry
et al. 2007).

Aubry and colleagues (2007) conducted a detailed analy-
sis of historical patterns of wolverine distribution through-
out the contiguous United States. Considering historical
records and the current distribution and extent of suitable
habitat conditions for wolverines, they concluded that wolver-
ines most likely never occupied montane areas that lacked
extensive alpine habitat conditions, such as the North Coast
region of California, Schwartz and colleagues’ (2007) genetic
analyses provided erapirical support for these conclusions, in-
dicating that wolverines in the Sierra Nevada of California were
isolated from other populations in North America. Thus,
the assertion that the wolverine was rapidly expanding its range
in California during the 1970s was clearly inaccurate. Most
likely, wolverines were extirpated in California early in the 20th
century, as Grinnell and colleagues (1937) anticipated.

Case history 3: The ivory-billed woodpecker

in the southeastern states

The last verifiable evidence of the ivory-billed woodpecker was
obtained in 1944 in northeastern Lowtisiana (Fitzpatrick et al.
2005). Since then, however, many people have claimed to
have seen the bird. The USFWS has compiled records of
these sightings (figure 1¢), and they display two traits that are
associated with many anecdotal occurrence records: (1) they
are located in areas where the sighting is plausible, according
to historical information on the organism’s distribution and
ecological refations; and (2) they show that the species is
well distribated within this area of plausibility. Recently,
there has been a spate of ivory-bill sightings in Arkansas.
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- -On 28 February. 2008, a wolverine was photographed near Lake Tahoe in the r:lox ih- cel:\tml 'Su.rra Nc_vada by a Ktlnol(.ly tng,gcnd

- ‘camera: The camera was deployed during a study of the Amécican marten (Marres americana) by Katie Mormrty of the US, Depn’um.nt
of Agncullure (USDA) Forest Seryice’s Pacific Southwest Rc.semh Station and Oregon State Umvcrs1ty This record represents the first
" confirmed occirrence. of the wolverinein California since’ 1922 (Aubry et al. 2007). The, photograph and othexs taken of the same

individual al nearby camer’\ stauons, was dmgnosuc, there was no doubl lh'u lhe Organism was a W()[Vt)llﬂﬁk

" The dlscovcry xmde Lhc muonal news and g z,cnemted a great dml of excnement iy Cahfomxa and elsewhere However, uncertalmy
. remained conammg the wo]vumes origin, It could have been a member of a pre vxoualy undctechd population of California’
- wolvmncs that had pcrsutul since 1922, a natural 1mm1grant from populations in the northern Cascade Range or Rocky Moumams, or
a released or escaped caplive. Thus, the next step for cvalualmg the biological sigdificance of this rccord was 1o identify the wolverine’s'

. source population: The historical population of (,ah{orma wolverines had unique mxtochondrml haplotypcs substauually different from
© - other haplotypes in North America (Schwqru et al. 2007); consequently, DNA (de oxynbonuclm ac1d) analysis could determine
- whether the animal was part of 4 rerunant population of California wolyerines, Fucthermore, some haplotypes found in northern -
. populauom (L.¢,; Alaska-and northern Canada) are absent from extant populanor sdn northern Washington, cental Idaho,and -0

- northwestern Wyommg Thus, if the wolverine had any of these f.xc.luswely northern haplotypes, it would be reasonable to conclude Lhat
it was translocated If; however, its haplotypc occurrcd ifi the C &scade or Rocky N ountams, then it could have cnher dlspersed nalum{{y
;::.or betn translocalcd‘ RS

o Nonmvaswc S'lmplmg (h<ur and scats) was mmated by a group lnciuduxg the USY A Forest Servu.e. s; Pac;ﬁc Southwm Research Shuou, ‘
- Oregon State Umve,rsxty, Tahoe Nauonal Forest, and the California Department of Fish and Game,’ and samplee were quxckly obtained.
. 'Theé wolverine was haplotype A’ * (Wilson et 4l.2000), genettc group. that.occurs throughout the Rocky Mounlams, Alaska, and( amda
; ° (USFS 2008). A gender test (Hedmark etal, 2004). rcvealcd that the animal was.a male, ’Ihus, al!hough researchers were ab}e to .
: determme that the animal was not a:native California wolverine, its exact origing md 1means of arfival in Califotnia remain unknown i
E'lhc:se results dld however, have sngmﬁCanL 1mphcauons for wolvennc conservatign in ‘the canUguous United States, aud exemphfy the
' :'._'kmd of empmcal ewdence necded to. delcrmme appropnate respornises to (.xtralm. A occiitrence records for rare and elusive species
' : v 'de_ter_rr:ungthe. biological ,_s_lgmﬁcancc of

- this récord,

Fitzpatrick and colleagues (2005) claimed that at least one male T. Gallagher and B. Harrison were struck by the
ivory-billed woodpecker persisted in the Big Woods region of apparent authenticity of this {Sparling’s] sighting and
castern Arkansas, reversing the common belief that the species arranged to be guided through the region by Sparling.
became extinct in continental North America in the mid- [}t 1343 C?’l. on 27 Pcbr.uary 2‘)(?84’;”“1“2 O.Skkm Cff
1900s. Their announcement was based on inconclusive phys- the otiginal sighting, an ivory-billed woodpecker (sex

ical evid d dotal visual ob ; unknown) flew directly in front of their canoe with the
ical evidence and on seven anecdotal visual observations apparent intention of landing on a tree near the canoe,

made by individuals whom the authors believed to be expe- thereby fully revealing its dorsal wing pattern.
rienced and knowledgeable. (Fitzpatrick et al. 2005, p. 1460)

Pitzpatrick and colleagues (2005) present two pieces of
equivocal physical data: first, acoustic recordings that they In the view of Fitzpatrick and colleagues (2005}, there is no
acknowledge “cannot be positively distinguished from ex- uncertainty about whether an ivory-billed woodpecker was
ceptional calls by blue jays,” and second, the “blurred and scen. Doubts about the match between evidence and con-
pixilated” video footage taken by David Luncau in April clusionsiwere raised (Jackson 2006) but largely ignored in the
2004, Despite the authors’ assertions, the video evidence is general furor and ebullience associated with the “discovery”
not diagnostic of the ivory-bill and may represent the that a charismatic and iconic species was not extinct after all.
pileated woodpecker (Dryocopus pileatus), which is similar in In addition to purportedly confirming its escape from ex-
appearance and occurs throughout the historical range of the tinction, Fitzpatrick and colleagues (2005) made claims about
ivory-billed woodpecker (Sibley et al. 2006, Collinson 2007). the ivory-bill’s population size and reproduction. Others
The appropriate response to the video was taken: a coordinated echoed these speculations (Wilcove 2005), and the reported
and extensive search effort was initiated. However, after more finding was seen as the validation of numerous conservation
than a year of intensive searches by a large cadre of observers efforts {Dickinson 2005). In part because of the prestige of the
(Fitzpatrick et al. 2005, Wilcove 2005), no conclusive evi- journal Science, which published the account, the persistence
dence was found. Consequently, the announcement that the of a poplulation of ivory-billed woodpeckers has been widely
ivory-billed woodpecker persisted in North America relied on accepted by the general public, and new conservation strate-
anecdotal visual observations as confirmatory evidence. Fitz- gies have been initiated (USFWS 2005). In Arkansas, more
patrick and colleagues stated: than 7400 hectares of swampland have been given protected
552 BioScience * June 2008 / Vol. 58 Nv. 6 www. biosciencemag.org

Page 48
MOE-2014-00106



Foruin

status to provide habitat for the ivory-bill (White 2006).
Funds for habitat acquisition and land stewardshjp con-
sumed approximately $4,200,000 of federal funds and an
additional $2,000,000 in grants (USFWS 2006).

A year later, Hill and colleagues (2006) used sumlar evi-
dence to report the possible presence of lVOI')’-blHCd wood-
peckers in Florida. Although Hill and colleagues are much
more circumspect than Fitzpatrick and colleagues (2}:()05) in
their conclusions, they also propose that the ivory-billed
woodpecker is present in Florida, without providing any
conclusive evidence, Their data consist of sightings (14),
many putative vocalizations, and cavities that appeared larger
than those created by pileated woodpeckers (Hill et al, 2006).

It is now more than four years since the blurry video was
taken in Arkansas, and it remains the only physical data sup-
porting the claim that an ivory-billed woodpecker was found,
despite intensive surveys in swampy areas that included
annual searches coordinated by the Cornell Laboratory of
Ornithology, and ad hoc searches by countless amateurs.
Diagnostic DNA markers have recently been developed from
museum specimens (Fleischer et al. 2006), so now, even a
feather or guano could provide proof of the presence of
ivory-bills. However, none of these survey efforts has produced
any indisputable physical evidence of the persistence of ivory-
bills in North America. Although it is always possible to
invent rationales to explain the lack of conclusive evidence
{e.g., Bivings 2006), available evidence indicates that the
ivory-billed woodpecker probably became extinct in the
southeastern United States by the middle of the 20th century,

Conclusions
Anecdotal data are considered notoriously unreliable by most
scientists, and many disciplines have endeavored to limit or
climinate their influence. However, anecdotal informatipn con-
tinues to influence our political and legal systems as well as
the public’s understanding of the natural world. In a court of
faw, jurors generally consider eyewitness accounts to be
particularly reliable-——much more so than they actually are
(Hcller 2006). Juries can often be convinced to give little
weight to forensic evidence (Thompson and Schpmann
1987), but, as Supreme Court Justice William Brennan noted,
“[TThere is almost nothing more convincing than a live
human being who takes the stand, points a finger at the
defendant, and says ‘“That’s the one!”” (Handberg 1995, p.
1014).

‘Thus, it is important to carefully consider why, for exam-
ple, we are willing to convict an alleged perpetratorjon the
basis of a single eyewitness’s testimony, but are unwilling to
believe hundreds of often compelling sighting reports of the
Loch Ness monster or other creatures unknown to science. It
scems clear that our weighting of anecdotal data is not related
to its intrinsic reliability, but rather to our preconckptions
about the described phenomena. We overestimate the relia-
bility of eyewitness accounts in courts of law as much as
fivefold (Brigham and Bothwell 1983), but no amount of
anecdotal data will convince most people that the Loch Ness

www.biosciencemag.org

monster or Bigfoot exists, The degree to which we accept or
reject anecdotal data is therefore largely a matter of belief, not
reason. Some have cast the dispute over the presence of the
ivory-billed woodpecker in terins of believers versus non-
belicvers (Jackson 2006, White 2006), but if the debate is
thus reduced, it will never be resolved.

In all three of the case histories presented here, reliance on
anecdotal occurrence data led to significant errors regarding
the presence, population dynamics, and range of the species
in question. For the California wolverine and the ivory-billed
woodpecker, the use of anecdotal dataled to the resurrection
of extinct organisms. In California, not only were wolverines
assumed to be present, but the case was made that they were
expanding their range and recolonizing their putative former
habitat, much of which probably did not support wolverines
historically (Aubry et al. 2007). In the case of the fisher,
extreme overestimation of its current range led the USFWS
to conclude that populations of fishers were large and well con-
nected, when in fact they were small and highly fragmented.
In all three cases, the use of anecdotal occurrence data resulted
in vast overestinmations of range and abundance (figure 1}. As
the isher case history illustrates, anecdotal occurrence records
are particularly insidious in a conservation context because
they are often numerous and well distributed in time and
space; consequently, they can preclude biologists from doc-
umenting range losses in time for appropriate conservation
actions to be taken. Had conservation decisions been based
solely on verifiable records, accurate understandings would
have been derived and more appropriate management deci-
sions would probably have been made.

Large numbers of anecdotal occurrence records can accu-
mulate over time, and they frequently contain convincing
details and occur in plausible locations or habitats. Observers
are typically well-meaning and conscientious individuals,
and sometimes are experienced, well-trained biologists (e.g.,
Fitzpatrick et al. 2005). Consequently, it is not surprising
that anecdotal data are difficult for many people to dismiss
as lacking in scientific value. However, even a very small
misidentification rate associated with hundreds of observa-
tions made over many decades (60 and 80 years, respectively,
in the cases of the ivory-billed woodpecker and California
wolverine) will produce a large number of very convincing but
misleading occurrence records.

We propose that the reliability of an occurrence data set
depends not only on the intrinsic reliability of each record
but also on the rarity of the species. As a species becomes
rarer, the proportion of false positives will increase. For
example, in the contiguous United States, bobcats (Lynx
rufus) are common and Canada lynx (Lynx canadensis) are
rare; occasionally bobcat observations are misidentified as
lynx. Even if such misidentifications happen only 1 percent
of the time, for every 1000 bobcat sightings, 10 will be iden-
tified as lynx, and false lynx observations can easily out-
number actual ones. Bven if lynx were extirpated from the area,
lynx would continue to be reported each year and, over many
years, hundreds of spurious lynx records would accumulate,
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Forum

Records obtained with this misidentification rate would be
useful and reliable for bobcats, but extremely misleading for
lynx.

Species rarity not only decreases the average reliability of
occtirrence data but simultancously increases the social and
cconomic consequences associated with decisions based on
such data. Thus, an accepted evidentiary standard for docu-
menting the occurrence of the common American robin
(Turdus migratorius) would not be appropriate for the
poteatially extinct ivory-billed woodpecker. We therefore
propose the use of a gradient of evidentiary standards for
oceurrence records that increases in rigor with species’ rarity
(figure 2). For example, a set of standards might permit the
use of anecdotal data when an organism is common and
easily recognized, but require indisputable physical evidence
before the announcement of the rediscovery of a species
thought to be extinct. The best approach to deriving specific
standards may be for professional societies associated with
particular taxa (e.g., American Society of Mammalogists,
American Ornithological Union) to independently develop
evidentiary standards for the use of occurrence data by their
membership and in their publications. For example, guide-
lines for the appropriate use of anecdotal data could be in-
cluded in instructions for authors and reviewers. Once rules
were adopted, they could be used to standardize reliability
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S 4 4 4 > §

Live or dead specimen - © T@ g

—_ | s 32
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B% &=
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Figure 2. A sample set of evidentiary standards based
on a gradient of increasing species rarity. The relative
reliability of data types is expected to vary among taxa.
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ratings for existing databases, greatly enhancing their value.

Such standards should consider a species’ rarity, prior evidence
of its cx!astmcc, and the goals of the stady or survey (figurc
2). We recognize the value of coordinated, tong-term survey
efforts, %nch as the Breeding Bird Survey and the Christmas
Bird Count, and we do not intend that the establishment of
evidcnttary standards interfere with the collection of uscful
data for common species. However, for rare or elusive specics,
such stapdards are essential for accurately determining their

distribution and status.

Some have argued that making decisions on the basis of the
possxbllily that a species of concern is present is a prudent
apprmdh to conservation (i.e., the precautionary principle).
Indeed, ihc Endangered Species Act and many other conser-
vation agreemems and accords specifically apply this principle
to consérvation (Applegate 2000). We agree with the appli-
cation of the precautionary principle in conservation, but its
appllcatmn is a matter of policy, not science. Consequently,
webelieye the best way to ensure that policy decisions are based
on re]za?!le data and sound understanding is for scientists to
estabhsh evidentiary standards for the use of occurrence

data. Just as evidentiary standards for the rejection of exper-
imental hypotheses should be arrived at a priori, the existence
and distribution of rare organisms should be debated within
the cont,cxt of established evidentiary standards.
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Cottam, Nick ENV:EX

— = me———|
From: Hamilton, Tony ENV:EX
Sent: December-03-13 4:13 PM
To: 'karen@tsylos.com'
Subject: FW: AHTE Website

From: Roy, Lynnie FLNR:EX

Sent: Tuesday, December 3, 2013 3:34 PM
To: Hamilton, Tony ENV:EX

Subject: AHTE Website

Not sure if you want to see the comments or if you are set up to see the comments, Steve sets the Regional staff up so
they can view the comments. Let Steve know if you want to and he can set you up.

http://a100.gov.bc.ca/pub/ahte/

Lynnie Roy/Regulations Officer/Fish, Wildlife and Habitat Management Branch
Ministry of Forests, Lands and Natural Resource Operations
Phone: 250-387-9725/Fax: 250-387-0239

lynnie.roy@gov.bc.ca

Page 68
MOE-2014-00106



Cottam, Nick ENV:EX

= . _—
From: Karen McLean <karen@tsylos.com>
Sent: November-01-13 1:27 PM
To: Hamilton, Tony ENV:EX
Subject: Grizzly Hunt Chilcotin

Hello Tony:

After our phone conversation yesterday | just wanted to clarify a few things we discussed in regards to the proposed
opening of the spring Grizzly Bear hunt in the Chilcotin areas 5.4,5.5,5.6.

Can you please send me the model and how they are getting their numbers?

The Economics of Hunting vs Viewing/Photography

As a guide outfitter and one whose family has been in the business for over 55 years at Chilko there is a not an
economic argument to opening the grizzly bear hunt areas 5.4,5.5.,5.6. When the grizzly bear hunting was closed in the
early 2000’s | switched my guiding business to wildlife photographers and viewers. With the continual decline of all
species in the Chilcotin ( Moose, Deer, and Mountain Goat) the grizzly bear photography is starting to replace the
revenues lost from the kill hunt with revenues generated by the camera hunt.

If the decision to open the hunt goes through you mentioned that my operations would be allocated one grizzly bear
hunt every four years based on their current model. If | divide the $ 18200. hunt fee ( Cariboo Chilcotin standard pricing)
by four years it gives an annual income of $ 4550.00. | am currently charging for the 2014 season S 4495 per person for
a seven day trip. The difference is | can take more than one photographer per year. The difference is the bear can
continued to be photographed for its natural lifespan creating much more revenues. | also get a six week season for the
photographers. It employs a guide for every 2-3 persons, a chef, a cabin cleaner, and a general all around person. The
benefits to the camera hunt vs the kill hunt in employment in a remote area, taxes, and general revenues far outweigh
the economics of the kill hunt. One hunter every four years is not a business. It is questionable if Guide Outfitting in the
Cariboo Chilcotin is viable due to declining wildlife caused by clear cut logging, habitat destruction, no wildlife
management, no enforcement.

Impacts by Opening the Kill Hunt

For over thirteen years this area has been a sanctuary for grizzly bears due to the closure of hunting. During this time
the grizzly bears and their cubs have grown up feeding along the banks of the Chilko River. They definitely have a sense
of safety here and are fairly comfortable along the river with people photographing them. For example we have a sow
with three cubs who is still feeding along the river. She grew up here and so have her cubs. So next year when the cubs
are kicked out, will there be a hunter that drives up and shoots them in the spring? This is not right. You cannot
establish a safe zone for the bears and then open it up to hunting. It is like shooting a bear in the zoo.

Shooting and Bears into Hiding

One year 13 black bears were plaguing our lodge for three weeks. There wasn’t any berries, the sockeye hadn’t died,
and they were getting into the garbage, trying to get in the cabins, etc. Our garbage cans were not bear proof so we
stored our garbage in the back of a one ton truck, hoping it would keep the bears out with the plywood horse rack. At
night when we would drive home, we would have black bears jumping out and over the front of the truck and
windshield. This kind of behavior went on for about three weeks. One day a new black bear arrived. It had a nasty
attitude. He would growl, charge, rip stuff, he was very angry and aggressive His behavior continued to get worse and
prior to him hurting someone, we decided to put him down. We had a Goat Hunter at the time, so we purchased him a
black bear tag and had him take the bear instead of just wasting it. The next day the other twelve black bears were
gone. We never saw them again as they went back into hiding. The point of this story is, if people start shooting the
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grizzly bears again, the grizzly bears will go back into hiding and this will impact my photography business and my ability
to have my guests photograph and see bears.

Displacement of Grizzly Bears due to Habitat destruction.

Everyone is assuming that the population of grizzly bears in this area is increasing due to better regulations. Is it true?
Or is it the massive destruction of the Chilcotin plateau and clear cut logging displacing these grizzlies and forcing them
to move to smaller and smaller areas resulting in density in certain areas and empty in others? Did people start seeing
more grizzly bears because there was more or was it the vast amounts of clear cuts that opened up and the bears had
nowhere to hide?

Chilko River
The Chilko river is one of the only sockeye salmon rivers in the Chilcotin. Would that not attract all the bear in the fall,
even the ones for the plateau?

Bears in Spring

In the spring of 2012 we saw only one sow with the three cubs.

In the fall of 2012 I believe Cedar identified through her hair samples 82 different bears on the Chilko River. In the spring
of 2013 we saw only one single grizzly in the spring.

Currently the bear season this fall seemed to be similar to last year so | am going to assume that we had roughly 82
bears here during the peak fishing period. Right now there is still a sow with three cubs who I think is making a den
behind our lodge and one single bear. Usually by mid-October the bears are starting to leave and return from wherever
they came from.

Bears in the Summer in the Mountains

During the summer months we take six weeks of pack trips in the mountains adjacent to Chilko Lake. Where we might
see one of two sets of tracks on a mountain range.

You asked if | thought that in a 10 x 100 kilometer area if we had 21 resident bears. | think that is pushing it. Really
without any actual science behind this number, it is purely guessing instead of science based. | think that you cannot use
Chilko as an example for setting the numbers as it is wild, un-roaded, and the west side of the lake has no cattle range,
and no development of any kind. These are all factors in the populations of bears. If you go further to the north where
there is ranches, cattle range, roads, and clear cut logging, less bear.

Underestimating the lllegal Kill
If | understand the numbers it is estimated that there is 251 grizzly bears in area 5.5 and 5.6. Of those 251 bear it is
being estimated a 2% illegal kill of 5 bears. Did this include area 5.4? This is really wrong. There is probably five bears

coming out of the Chilko area and to the north alone.
| know of 10 illegal grizzly bear kills in the last years. These are the ones | know of, not the ones | don’t.

.22
The estimate of 5 illegal kills is completely underestimated.
If you have any questions, please feel free to email... My phone is always temperamental.
Kind Regards,

Karen L. McLean

Tsylos Park Lodge
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Email: Karen@tsylos.com

Website: www.tsylos.com

Call Toll Free 1-800-487-9567 USA and Canada
Call Direct 01-250-483-4368 International

Disconnect to Reconnect
Specializing in Wilderness Vacations at Chilko Lake since 1957
Fly fishing — Horseback Riding — Wildlife Photography — Pack Trips
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Cottam, Ni_c.k ENV:EX

- e ——
From: Cedar Mueller < .22
Sent: February-19-13 1:11 PM
To: Jim Cave
Cc: Hamilton, Tony ENV:EX
Subject: Re: Update on Grizzly Bear population estimates on the Chilko River, 2009-2012?

Hi Jim,

Sorry if | sounded a little harsh. | didn't mean to, I'm just concerned that my data will be misconstrued. | agree that GB's
seemed more rare in the past .22 . I wish we had data from that time.
Also | wish we had more info on mortality over the years. Perhaps they were more shy since they were hunted? Perhaps
they were hunted more than we know?

This past season did have increased interactions, | agree. I'm sure in part because the previous two years were bumper
salmon runs while 2012 was small and short. It will be interesting to see how many bears we snagged.

Regardless, I'll send along my report when I've completed it.
All the best,

Cedar

————— Original Message -----

From: "Jim Cave" <Cave@psc.org>

To: "Cedar Mueller" .22

Cc: "Tony Hamilton" <Tony.Hamilton@gov.bc.ca>

Sent: Tuesday, February 19, 2013 9:15:53 AM

Subject: RE: Update on Grizzly Bear population estimates on the Chilko River, 2009-2012?

| wasn't necessarily concluding anything ("increasing by all accounts"), only that some of my colleagues who are
responsible for the enumeration programs for Chilko River sockeye had indicated that in recent years the numbers of
GB's feeding in the area had increased dramatically, such that there was a competition for carcasses between crews
trying to obtain biological samples and the GB's. They also intimated that black bears had been pushed out of the area,
presumably by GB interactions.

The Chilko River sockeye population has been the target of detailed mark recapture programs since the 1940's (more
recently enumerated by DIDSON imaging sonar). These programs were originally put in place by the International
Pacific Salmon Fisheries Commission s.22 ) and by DFO since 1986. GB's were relatively rare in the
area until recently (not sure what "recently" is) but the interactions in the past 4 years have increased substantially,
since your paper | believe. | never saw GB's in Chilko River in the 1980-1990's on the occasions | was there.

| have no motive here other than a biological interest in what seems to be a change in the system.
Jim

-----Original Message----
From: Cedar Mueller [mailto s.22
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Sent: February-19-13 9:01 AM

To: Cave, Jim

Cc: Tony.Hamilton@gov.bc.ca

Subject: Re: Update on Grizzly Bear population estimates on the Chilko River, 2009-20127?

Hi lim,

Thank you for your email. I'm not sure how you concluded that the bear population is "increasing by all accounts".
Which population? Over what area? My data documents "seasonal” use of an important food source in the Chilcotin
region, not local bear population numbers. Is the seasonal bear population increasing or are salmon stocks down
elsewhere so bears are travelling greater distances to feed on salmon? Unfortunately, my data CANNOT be used to infer
local bear population numbers.

Again, my data is of seasonal bear use along the upper Chilko during the salmon run (September and October of each
year), and therefore does not document "local population" numbers but rather, seasonal usage of an important
resource. For example, we've had bears travel as far a Bute Inlet and Lilloet to access the Chilko salmon. In my opinion,
this is an indication of how important the upper Chilko salmon run is for bears, but not necessarily an indication of an
increasing local population.

After lab results are in for last season's data | plan to rework our seasonal population estimates to include data from
2010-2012. I'll be happy to send you the report when it's finished.

Cheers,
Cedar

Cedar Mueller
Osa Ecological Consulting

----- Original Message -----

From: "Jim Cave" <Cave@psc.org>

To: .22

Sent: Tuesday, February 19, 2013 8:04:59 AM

Subject: Update on Grizzly Bear population estimates on the Chilko River, 2009-2012?

Hi Cedar: Tony Hamilton provided me your paper “Grizzly bears in the Tatlayoko Valley and along the upper Chilko
River: Population estimates and movements” that indicates an increasing population on the Chilko River. Do you have
an update on Grizzly Bear population estimates on the Chilko River, 2009-20127? By all accounts this populations is
continuing to increase.

Jim Cave
Head, Stock Monitoring

Pacific Salmon Commission.
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Cottam, Nick ENV:EX

e

From: Down, Ted ENV:EX

Sent: October-09-12 3:27 PM
To: Hamilton, Tony ENV:EX
Subject: RE: Griz on the Chilko River
Roger that.

Ted Down

Conservation Science
250-387-9715

From: Hamilton, Tony ENV:EX

Sent: Tuesday, October 9, 2012 1:25 PM
To: Down, Ted ENV:EX

Subject: RE: Griz on the Chilko River

Perfect, thanks Ted. An hour please.

Tony

From: Down, Ted ENV:EX

Sent: Tuesday, October 9, 2012 12:50 PM
To: Hamilton, Tony ENV:EX

Subject: RE: Griz on the Chilko River

Yes- Thursday morning would work best for me — 10:30?

Ted Down
Conservation Science
250-387-9715

From: Hamilton, Tony ENV:EX

Sent: Tuesday, October 9, 2012 9:30 AM
To: Down, Ted ENV:EX

Subject: RE: Griz on the Chilko River

Thanks Ted,

Should I try and schedule a meeting with you this week?

Tony

From: Down, Ted ENV:EX

Sent: Tuesday, October 9, 2012 9:22 AM
To: Hamilton, Tony ENV:EX

Subject: Re: Griz on the Chilko River

Need to discuss - lan and | met and have a path forward.
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Ted Down, PhD
Manager, Conservation Science
Min. of Environment

Phone: 250-387-9715.
Cell: s.17

Sent from my iPhone

On 2012-10-09, at 9:12 AM, "Hamilton, Tony ENV:EX" <Tony.Hamilton@gov.bc.ca> wrote:

Another request for GBTF funding.

Tony

From: Butler, Len ENV:EX

Sent: Friday, October 5, 2012 2:56 PM
To: Hamilton, Tony ENV:EX

Subject: Griz on the Chilko River

Tony

| attended a meeting yesterday with the C&E Regional Manager and Dave Zevick with Parks and a lands
gal named Kate. The discussion was around the G bear viewing on the Chilko River and the issues that
Chilko River Resort which has a bear viewing permit?? You are probably wondering what this all has to
do with you? C&E is monitoring the Adnarko bear viewing platform for parks and they had concerns
with the possible harassment of g bears on the Chilko river. Parks has closed its park on the river down
because of the numbers of griz in it. This was initiated by Karen Maclean of the Chilko River Resort who
wants exclusive rights to the bear viewing. C&E was asking me if there were any pieces of legislation
that they could possibly enforce to prevent people from getting too close to the bears. | advised that
there is a section under the Wildlife Act for harassment but this is a difficult charge and above their
capabilities. Plus we actually regulated under permit so people can get up close and personal.

Bear with me. (sorry)

We got finally down to education. Could there be signs placed at the entrances to were people park to
bear view that could explain the proper behavior for the public when viewing bears. Parks is willing to
place some signs in the park and | stated that | would send you an email to see if there would be some
money to get some signs made up. Or even if you think that this is a good idea.

That's it.

Please let me know if there are some funds that could be used for good signage.

Thanks

Len

Sgt. LEN BUTLER

Cariboo-Chilcotin Zone/Conservation Officer Service/Ministry of Environment
400-640 Borland St., Williams Lake, B.C. V2G 4T1

Phone: (250) 398-4537 Cell: (250) 305-9588

Fax: (250) 398-4296
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