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Gladstone Lakes Terrestrial Environment Baseline Studies — 2009 and 2010 Mammal Surveys

Executive Summary

Yukon Energy Corporation (YEC) has engaged AECOM Canada Ltd. to assist with the study of
several key energy enhancement projects as identified in YEC's 20-Year Resource Plan,
including the Gladstone Diversion Concept. Baseline environmental studies for the Gladstone
Concept commenced in the late summer of 2009 and continued through 2010. The 2009 and
2010 baseline work on terrestrial and aquatic mammals consisted of aerial surveys,
reconnaissance-level ground-based surveys, Wildlife Habitat Assessment plots, investigation
and documentation of mineral licks and collection of incidental observations within the
Gladstone Lakes Study Area. During winter and spring surveys, biologists also documented late
winter and spring snow and ice conditions in the study area.

Baseline surveys for aquatic and terrestrial mammals within the Gladstone Lakes Study Area
documented 22 terrestrial and aquatic mammal species. Of these, the wood bison, woodland
caribou, collared pika, grizzly bear, and wolverine are listed as species of conservation concern
within the Yukon and/or Canada (Cannings and Jung 2010, COSEWIC 2010).

Four ungulate species were found within the Gladstone Lakes Study Area. Dall's sheep are
prevalent throughout the area, particularly on the upper portions of south and south-east facing
slopes on the north side of the valley and the alpine habitats above these slopes. The upper
slopes provide critical escape terrain for sheep, while the mid slopes and the alpine areas above
these slopes provide foraging opportunities. Wood bison appear to use habitats throughout the
Study Area; however, evidence of bison was much more concentrated within the Isaac drainage
than in the Gladstone drainage, primarily in wetland and mid-valley grassland terraces. Moose
numbers appear to be relatively low in the study area, with most observations of animals and
sign associated with willow-dominated habitats along the valley bottoms. Woodland caribou
were observed in several areas within the study area although only in limited numbers. High
value caribou habitat was found to be extensive in many portions of the study area, consisting of
forested and alpine terrestrial lichen areas.

Several large and mid-sized carnivores were found within the Gladstone Lakes Study Area.
Grizzly bear and evidence of grizzly bear was noted several times throughout the field surveys;
in contrast, black bear was only detected twice. Several observations of bear sign were made
that could not be identified to species, but were likely grizzly bear. High and moderately-high
value habitats for bears were noted including wetlands, habitats with a high density of small
mammals (e.g. arctic ground squirrel colonies) and areas with a significant amount of berry-
producing shrubs. At least one wolf pack is present within the Gladstone Lakes Study Area:
aerial surveys located an active wolf den above Gladstone Creek with three or four pups and
four adult wolves. Three other wolf dens were located during field surveys; however, none of
these were active during the survey period. Wolverine tracks were noted in several areas during
the winter and early spring aerial surveys within alpine areas above Gladstone Lake D and
upper Gladstone creek. Lynx were noted a few times during the field surveys, generally
associated with areas showing higher snowshoe hare densities; and coyote was detected twice
in the study area.

Beaver, muskrat and northern river otter were all detected during field work. River otter was only
detected once in Isaac Lake A, muskrat seem to be limited to a few areas, and beaver appear
relatively common. Muskrat push-ups were found on Gladstone Creek just downstream of the
outlet of Gladstone Lake D, Isaac Lake D, and Isaac Lake E. Observations of beaver, beaver
dams and lodges, and other beaver sign were found throughout the study area. A total of 19
beaver lodges were identified within lake, stream and wetland habitats throughout the study
area. Nearly all of the Gladstone and Isaac Lakes have at least one beaver lodge present, and
both Gladstone and Isaac Creek have beaver dams and lodges present along them.
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Several small mammal species were detected within the study area. Arctic ground squirrels
appear common throughout the study area and colonies were located in a wide variety of
habitats ranging from valley bottom to alpine including grassy slopes, shrub-dominated sites,
deciduous forests and even alpine tundra. Collared pika were only noted a couple of times
during the field surveys; in both cases, the animals were heard calling from boulder fields or
talus slopes at upper and mid elevations. Other small mammals observed within the study area
included hoary marmot, bushy-tailed woodrat, least chipmunk, red squirrel, snowshoe hare,
porcupine and vole sp.

Incidental observations of terrestrial invertebrates identified eight species of land snails, ten
butterfly species, three damselfly species, four species of dragonflies and three bee species
during the field work in July. None of the species are of conservation concern or being tracked
by the Yukon CDC (COSEWIC 2010, YT CDC 2011).

Four mineral licks were located in the Gladstone Lakes Study Area during the 2009 and 2010
field surveys: one above Gladstone Creek downstream of the Gladstone Lakes, one above
Gladstone Lake B, one above Gladstone Lake A, and one along the mid to lower sections of
Isaac Creek. All four of these licks are situated on the north side of the Gladstone and Isaac
valleys and are at relatively low elevations. Soil samples for analysis were obtained and motion-
detecting cameras were set up at the Gladstone Lake A, Gladstone Lake B, and Isaac Creek
mineral licks. The soil samples were analyzed for trace metal content, while the motion-
detecting cameras were used to aid in understanding the amount of use the licks received and
the species using the licks. Results of the trace metal analysis indicate that calcium and sodium
concentrations are much higher in the mineral lick soils than control soils. Based on the results
of the motion-detection cameras, Dall's sheep were the main species using the Gladstone Lake
A and B licks, while the Isaac Creek lick had a wider variety of species captured on the
cameras.

A dedicated effort to locate wildlife trails within the study area identified an extensive trail system
along the valley sidewalls, which are currently used by the guide-outfitters as well as wildlife.

Suggested Citation:

Macleod, A. and L. Turney. 2011. Gladstone Lakes Terrestrial Baseline Studies: 2009 and 2010 Mammal
Surveys. Unpublished report prepared for AECOM Canada Ltd. and Yukon Energy Corporation by
Ardea Biological Consulting Ltd., Smithers, BC. 23 pp. + appendices.
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INTRODUCTION

Yukon Energy Corporation (YEC) has engaged AECOM Canada Ltd. (AECOM) to assist with
the study of several key energy enhancement projects as identified in YEC's 20-Year Resource
Pian. One of the studies is the Gladstone Diversion Concept, which has been identified as one
of the most attractive schemes for enhancing energy capability at the Aishihik power generation
facility. This concept would support additional generation of hydroelectric energy through the
installation of a diversion structure at the outlet of the western-most of the Gladstone Lakes.
Water from the Gladstone Lakes system would be diverted east into Isaac Creek and into the
Sekulmun-Aishihik Lake system. This diverted water would allow for the production of an
additional 18 GWh/yr, or more, of clean electricity annually at the existing Aishihik hydro facility.

Ardea Biological Consulting Ltd. (Ardea) was contracted by AECOM to complete terrestrial
baseline studies within the Gladstone and Isaac systems. As part of the terrestrial baseline
environment studies, terrestrial and aquatic mammal surveys were initiated in late summer of
2009 and included aerial, boat, and ground-based surveys. In the late winter and through the
spring and early summer of 2010, additional surveys were conducted for aquatic and terrestrial
mammals using a combination of aerial, boat-based and ground-based survey techniques. The
main purpose of this work was to determine the presence of aquatic and terrestrial mammal
species and identify critical habitats used by mammals within the study area. Surveys were
carried out by Frank Doyle (Wildlife Dynamics Consuiting), Laurence Turney (Ardea), Anne
Macleod (Sialia Biological Consulting), Lis Rach (TerraNiche Environmental Solutions) and
Anne-Marie Roberts (A. Roberts Ecological Consulting). Observations of invertebrate species
such as land snails and insects were noted by the above as well as by Patrick Williston (Gentian
Botanical Research).

This report focuses on the methodology and results of the 2009 and 2010 surveys for terrestrial
and aquatic mammals in the Gladstone Lakes Study Area.

STUDY AREA

The Gladstone Lakes Study Area is located in southwest Yukon, just east of Kluane Lake and
west of Sekulmun and Aishihik Lakes in the Ruby Ranges of the Kluane Plateau. The area is
approximately 170 km northwest of Whitehorse and 50 kilometres northeast of Haines Junction.
The study area is located within the generally east-west valleys of the Gladstone and lsaac
drainages. The watershed divide exists closer to Sekulmun Lake, with Gladstone Creek flowing
approximately 40 km west into Kluane Lake, and Isaac Creek flowing approximately 26 km east
into Sekulmun Lake (see Figure 1).

The study area is located in the central portion of the Ruby Ranges Ecoregion (YEWG 2004)
and is situated in the dry rain shadow area of the St. Elias Mountains. Precipitation is only 250
to 300 mm annually (YEWG 2004), with an average of 106 cm of snowfall (Environment Canada
2010), making the area one of the driest regions of the Yukon (YEWG 2004). Mean annual
temperatures range from -3 to -7°C within the Ruby Ranges (YEWG 2004) with mean summer
temperatures of 12.8°C and mean winter temperatures of -22°C (Environment Canada 2010).
Vegetation is dominated by white spruce (Picea glauca) below treeline (at approximately

1,200 m), tall and medium shrubs dominated by willows (Salix sp.) and scrub birch (Betula
glandulosa) in the subalpine (between 1,040 and 1,400 m), and alpine tundra with lichens and
ground shrubs above 1,400 m (YEWG 2004).

The forests, wetlands and aquatic habitats of the upper reaches of Isaac Creek, Gladstone
Creek, the lower portions of D-Prime Creek and all of the Gladstone Lakes were the focus of
this study.

ARDEA PIOLOGICAL CONJSULTING Page 1
W‘f 2175 Millar Rd. + Smithers, BC ¢ VOJ 2N6
AR B

.- Ph. (250) 847-9772 ¢ e-mail: Laurence@ardea.ca



e0'ESpJe@aousIneT] Iew-8 ¢ Z//6-/¥8 (062) Ud
ONZ FOA ¢ D8 'SIBUNWIS ¢ “PY JelIN G212
¢ obed DNILTHSNOD TEDIDOT0IE PAAUY

‘uoneodo| ealsy Apnig saye auojspejs | ainbig

1102 Arenuer

‘SUONN|OS |EJUBWUOIAUT 3YDINBLS) ‘yoey st ||
4q buiddew pue §19 P11 epRUED WODIY ||
yum diysssuped ut py Bunnsuo) [exborog ||

uoned0T eary >U=um eary Apnis O eapry Aq papwnoxd elep Jayio Iy "Og ereq _
SPUERAMW oiydes60a9) woy sasnjes; jesnjeu pue Asabews)
:sajoN/a2In0gs deyy
weiboid saipnig auljeseg Sweals/susny
JUBWUOIIAUT JelSaLIa] soyer @D B e
€
So)ET) auoispe|o obo uonoalold NB/Z 3U0Z WiN
P e e
ol s sz o0

3desuo) uoisiaAlq auojspels)
uogeiodios AGraug uoyna

sAaning fewey 0L0Z PUE 6002 — SOIPMS BUIIaSEY JUBLULOIAUT [BLIJS8LI8] SOYBT SUOISpelo



Gladstone Lakes Terrestrial Environment Baseline Studies — 2009 and 2010 Mammal Surveys

METHODS

The 2009 and 2010 baseline work on terrestrial and aquatic mammals consisted of aerial
surveys for aquatic mammals, reconnaissance-level ground-based surveys, Wildlife Habitat
Assessment plots, investigation and documentation of several mineral licks and collection of
incidental observations within the Gladstone Lakes Study Area.

Aerial Surveys

Aerial surveys of the Gladstone Lakes Study Area were conducted using a R-44 helicopter
following standards outlined by the BC Resource Inventory Committee for ungulates (RIC 2002)
and for beaver and muskrat (RIC 1998b). Surveys were conducted in the fall of 2009, the late
winter of 2010 and through to the summer of 2010 to assess aquatic and terrestrial mammal
habitat use and populations. The helicopter was flown at speeds of 65 to 80 kph and a height of
60 to 100 m above the water. A minimum of two observers were present, along with the pilot to
search for mammals on or adjacent to the lakes, ponds and streams. Whenever animals were
observed, their location was marked with a GPS and information was collected on the species,
number, age group, sex, activity and habitat type. Locations of dams, push-ups and lodges were
also noted, with information recorded on if the dam or lodge was active.

Wildlife Habitat Assessments

Wildlife Habitat Assessment (WHA) plots consisted of 20 m diameter plots in which data were
collected on evidence of use by wildlife, habitat suitability ratings for focal species, and
information on some of the local habitat attributes (particularly tree and coarse woody debris
layers). Plots were completed across the range of representative habitats as per the standards
outlined in the Field Manual for Describing Terrestrial Ecosystems (MOELP and MOF 1998) and
Wildlife Habitat Rating Standards (RIC 1999). Standardized wildlife habitat assessment forms
(from the B.C. Provincial FS882 series) were used to record data. The WHA plots were
generally completed in conjunction with vegetation plots for the terrestrial ecosystem mapping
and additional information on the vegetation and ecosystems present are available from this
source.

In 2009, the focal species selected for the habitat suitability rating portion of the WHA plots were
arctic ground squirrel (Spermophilus parryii), moose (Alces alces), woodland caribou (Rangifer
tarandus caribou), wood bison (Bison bison), Dall's sheep (Ovis dalli dalli), grizzly bear (Ursus
arctos), and willow ptarmigan (Lagopus lagopus). Based on the findings of the 2009 field
sessions, a few changes were made to data collected in the habitat suitability ratings portion of
the 2010 WHA plots: the main change being that suitability data was collected for short-eared
owl (Asio flammeus) rather than willow ptarmigan. Table 1 outlines the life requisites and the
seasons that were assessed for each of the focal species.

Table 1. Species, life requisites and seasons for which suitability ratings were collected in the
Gladstone Lake Gladstone Lakes Study Area.

Species Latin Name Life Requisites Seasons Comments
Name Assessed Assessed
Arctic Ground | Spermophilus | Living (Feeding & | Growing Collected in 2009 & 2010
Squirrel parryii Security/Thermal)

Wood Bison Bison bison Living (Feeding & | Growing, Collected in 2009 & 2010.
Security/Thermal) | Winter
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Species Latin Name Life Requisites Seasons Comments
Name Assessed Assessed
Woodland Rangifer Living (Feeding & | Growing, 2009: Only Winter season assessed.
Caribou tarandus Security/Thermal) | Winter 2010: Winter & Growing seasons
caribou assessed.
Moose Alces alces Living (Feeding & | Growing, Collected in 2009 & 2010.

Security/Thermal) | Winter

Dall's Sheep | Ovis dallidalli | Living (Feeding & | Growing, Collected in 2009 & 2010.
Security/Thermal) | Winter

Grizzly Bear | Ursus arctos Living (Feeding & | Spring, Collected in 2009 & 2010.
Security/Thermal) | Summer,

Fall
Willow Lagopus Living (Feeding & | Summer, | Only collected in 2009.
Ptarmigan lagopus Breeding) Winter

Short-eared | Asio flammeus | Living (Feeding & | Growing Only collected in 2010.
Owl Breeding)

Mineral Lick Investigations

Investigation of mineral licks in the Gladstone Lakes Study Area involved mapping and
photographing the lick, and collecting soil samples from the lick and control areas that were then
sent in for trace metals analysis. Additionally, at three of the licks, motion-detecting cameras
were set up from late April to early July to document use of the licks.

Incidental Observations

Incidental observations consisted of wildlife observations made on an opportunistic basis
whenever wildlife was observed in the course of other fieldwork or during travel between sites.
For each observation, the species, nhumber of animals, activity, location, age and sex (if known)
were recorded.

Terrestrial Invertebrate Observations

Observations of terrestrial invertebrate species were also made on an opportunistic basis as the
area has not been well sampled for these species as far as we could determine. Flying insects
were sampled using a sweep net within wetland and upland areas, while terrestrial invertebrates
were captured by hand. Identification of invertebrates was conducted using appropriate field
guides and taxonomic keys. Land snails were identified by R. Forsyth, a leading expert in this
field, who resides in Smithers.

RESULTS

Aerial Surveys

A total of seven flights were conducted within the Gladstone Lakes Study Area to document
mammal distributions and habitat use (Table 2). Surveys obtained a variety of data and in many
cases were conducted with multiple purposes, including acquiring waterfowl distribution and ice
formation data. Of the seven surveys, one was completed during the fall of 2009, one in the late
winter of 2010 and five during the spring and summer of 2010. The Aquatic and Terrestrial
Mammal Assessment Locations maps located in Appendix A show a typical flight line for the
aerial surveys within the Gladstone Lakes Study Area. Each of the flights is summarized below;
Appendix B provides the full survey results.
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Table 2. Aerial surveys of Gladstone Lakes Study Area in 2009 and 2010.

Survey Date Observers Start End Area Covered
Time | Time

Aug. 31, 2009 | L. Turney, F. Doyle, | 15:40 | 16:40 | Gladstone Lakes, Isaac Lakes, Isaac Creek

A. Roberts east to Aishihik Lake
Mar. 22, 2010 | L. Turney, F. Doyle, | 07:05 | 12:10 | Gladstone Creek, Gladstone Lakes, Isaac
M. Jim Lakes, Isaac Creek

Apr. 28, 2010 | L. Turney, F. Doyle | 09:30 | 16:00 | Gladstone Creek, Gladstone Lakes, Isaac
Lakes, Isaac Creek east to Aishihik, D-Prime to
Kluane Lake Outflow

May 15, 2010 | L. Turney, F. Doyle, | 09:17 | 14:563 | Gladstone Creek, Gladstone Lakes, Isaac
A. Roberts Lakes, Isaac Creek East to Aishihik Lake, D-
Prime to Kluane Lake Outflow

Jun. 4, 2010 L. Turney, L. Rach, | 09:14 | 14:10 | Gladstone Creek, Gladstone Lakes, Isaac

A. Roberts Lakes, Isaac Creek, D-Prime

Jul. 6, 2010 L. Turney, F. Doyle, | 06:55 | 08:45 | Gladstone Creek, Gladstone Lakes
A. MacLeod

Jul. 7, 2010 L. Turney, F. Doyle, | 09:10 | 10:30 | Gladstone Creek, Gladstone Lakes, Isaac
A. MacLeod Lakes, Isaac Creek, D-Prime

The August 31, 2009 flight focussed on documenting aquatic and terrestrial mammal habitat use
within the Gladstone Lakes Study Area. The only mammal noted during this survey was beaver.
A total of 15 beaver lodges and numerous associated dams were located within lake, pond and
stream habitats throughout the study area; several of the Gladstone and Isaac Lakes had more
than one lodge present on them.

The March 22, 2010 flight consisted of a flight along the Gladstone Creek and Isaac Creek
valley bottom, in addition to a pass along the ridge tops on either side of the valley (this was the
only aerial survey which included a pass along the ridge tops) and looked at wildlife habitat use
distributions and late winter conditions within the Gladstone Lakes Study Area. Two groups of
bison (one with nine and another with ten individuals) were observed during the flight; both
groups were observed in coniferous forest on mid-valley terraces above Isaac Creek. Bison
tracks were noted on additional forested terraces, and a trail was found leading from the valley
floor along Isaac Creek to alpine habitats on the south side of the valley. All observations of
bison and bison sign were located within the Isaac drainage. Two moose were observed feeding
on willows along a side-drainage of Isaac Creek and moose tracks were observed within a
spruce forest along Gladstone Creek. A total of 178 Dall's sheep were observed within the
Gladstone Lakes Study Area, in groups ranging in size from two to forty animals. The majority of
these animals were observed in windswept alpine habitats or on south-facing slopes where
snow levels were very low. No evidence of caribou was found during the aerial survey, and the
mineral licks at Gladstone Lake A and Lake B showed no evidence of use. Wolverine tracks
were noted in several locations along the survey including alpine habitats both north and south
of the Gladstone Valley, and a set of tracks crossing Isaac Lake A; a wolverine was also sighted
walking in forested habitats along Gladstone Creek. No other large carnivores were seen during
the flight; however, wolf tracks were observed near the mineral lick on Gladstone Lake B, grizzly
bear tracks were seen on the ice in the wetland between Gladstone Lake C and Lake D, and
lynx tracks were noted in the Gladstone Creek valley in one of the few areas observed to have
snowshoe hare tracks. The survey also found muskrat push-ups on each of the last two Isaac
Lakes (four on Lake D and three on Lake E). In addition to the wildlife observations, the aerial

( ARDEA PIOLOGICAL CONJSULTING Page 5
T 2175 Millar Rd. ¢ Smithers, BC ¢« V0J 2N6
Mﬁ e

_Ph. (250) 847-9772 ¢ e-mail: Laurence@ardea.ca
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survey observed snowmobile tracks in alpine habitats south of Gladstone Lakes C and D and
along Gladstone Creek to Kluane Lake.

The March survey also allowed documentation of late winter conditions within the Gladstone
Lakes Study Area. The majority of the water bodies within the Gladstone and Isaac drainages
were completely frozen over at this time, the only exceptions to this were a few small openings
along the Gladstone and Isaac Creeks. The snowpack within the study area was less than one
meter with large wind-swept areas that were nearly free of snow. In general, the deepest
snowpack (up to one meter) was found on the north-facing slopes, while the south-facing slopes
were almost bare. On the valley floor, tree and shrub habitats on level slopes were covered in
approximately half a meter of snow. The snowpack did have a crust on it as smaller animals
were able to stay on top but larger animals (e.g. ungulates) appeared to be breaking through
this crust. Figure 2 shows the winter conditions observed during the March survey with a photo
looking northeast across the Gladstone valley and Gladstone Lake A.

Figure 2. Late winter conditions in the Gladstone Lakes Study Area on March 22, 2010.

The April 28, 2010 flight focussed on documenting aquatic and terrestrial mammal habitat use
and ice distributions within the main Gladstone Lakes Study Area, east to Aishihik Lake, and
west to Kluane Lake. Numerous beaver lodges and beaver dams were documented during
these surveys. Evidence of muskrat was found in three locations within the Gladstone and Isaac
valleys: along Gladstone Creek between the outflow of Lake D and the confluence with D-Prime
Creek (one push-up), Isaac Lake D (34 push-ups), and Isaac Lake E (five push-ups). A group of
three bison was observed on grassy hillsides to the north of Isaac Lake B, and two moose were
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observed foraging within a willow-dominated swamp along Isaac Creek between Isaac Lakes D
and E. Two groups of caribou were noted within the Gladstone Lakes Study Area. A group of
three animals was seen walking in a large wetland along Isaac Creek and a group of six caribou
was observed feeding in an open Spruce-Scrub Birch forest between Gladstone Lakes A and B.
We also documented three groups of Dall's sheep, each with three to five individuals. All three
groups were located on steep slopes with warm aspects (ranging from southeast to southwest)
and patchy vegetation. Wolverine tracks were noted in alpine habitat to the south of Gladstone
Lake D, and bear tracks were noted near both Gladstone Lake C and Gladstone Lake D. The
survey noted additional groups of bison, caribou and sheep outside of the main Gladstone
Lakes Study Area. The details on these observations are available in Appendix B.

At the time of the April aerial survey, most of the snow had disappeared from the valley bottoms
and the south and east-facing slopes. A thin layer of snow remained on north and west-facing
slopes, in shaded and cool habitats on the valley bottoms and in some alpine areas. Water
bodies within the Gladstone Lakes Study Area were still predominantly frozen with the exception
of Gladstone Creek (both between the Gladstone Lakes and downstream of the lakes) which
was 25-60% open.

The May 15, 2010 survey looked at aquatic and terrestrial mammals and the remaining ice
distribution within the main Gladstone Lakes Study Area, east to Aishihik Lake, and west to
Kluane Lake. The survey documented a total of 48 Dall's sheep, in groups ranging in size from
three to fifteen animals. All sheep were observed on steep, south-facing slopes along the
Gladstone and Isaac valleys. A wolf den was noted on a moraine along Gladstone Creek and a
black bear was observed travelling along a forested slope above Isaac Creek near Sekulmun
Lake. The survey also noted a porcupine near Isaac Lake E and several additional beaver dams
and lodges within the Gladstone Lakes Study Area. Additional observations from outside the
main Gladstone Lakes Study Area are available in Appendix B.

By the May survey, the snow was almost gone from the valley bottoms, although there was still
some snow present on the north and west-facing slopes and in alpine areas. All of the lakes
within the Gladstone Lakes Study Area were still mostly covered in ice, although the ice was
melting quickly. Openings were present along many of the shorelines and in shallower waters
and the remaining ice was very thin (< 10 cm). Several of the smaller ponds and wetlands within
the Gladstone Lakes Study Area were free of ice and the streams were also opening up.
Gladstone Creek was approximately 85% open and Isaac Creek was approximately 40% free of
ice.

The aerial survey conducted on June 4, 2010 focussed on aquatic and terrestrial mammals
within the main Gladstone Lakes Study Area west to Aishihik Lake. The survey noted a group of
24 sheep (lambs and ewes) departing from the mineral lick on Gladstone Lake A. It also noted a
recently killed sheep carcass near the lick on Gladstone Lake B. At Isaac Lake D, a female
caribou was observed in the standing in middle of the lake with a single black wolf laying on the
hillside beside the lake. All other wildlife observations within the main Gladstone Lakes Study
Area were related to beaver dams and lodges. The survey documented seven beaver dams
along the mid and lower sections of Isaac Creek, only one of which appeared active. Several
active dams and lodges were located closer to the Isaac Lakes. Outside of the Gladstone Lakes
Study Area, biologists also noted a herd of 25 bison, including one collared animal, foraging in a
meadow south of Sekulmun Lake. All creeks and lakes were ice-free at this time.

During the aerial surveys conducted on July 6-7, 2010, the only mammals noted during the
survey were two wolves along Gladstone Creek near an active wolf den where one adult and
three pups were observed. A single wolf was also noted approximately three kilometers east of
the den site along Gladstone Creek.

ARDEA PIOLOGICAL CONSNLTING Page 7
:Wlﬂ 2175 Millar Rd.  Smithers, BC ¢ VOJ 2N6
A

- Ph. (250) 847-9772 ¢ e-mail: Laurence@ardea.ca




Gladstone Lakes Terrestrial Environment Baseline Studies — 2009 and 2010 Mammal Surveys

Wildlife Habitat Assessments

Wildlife Habitat Assessment (WHA) plots were conducted in a variety of habitats throughout the
Gladstone Lakes Study Area in both the 2009 and 2010 field sessions. A total of 73 plots were
completed during the two years; 38 in 2009 and 35 in 2010. The Aquatic and Terrestrial
Mammal Assessment Locations maps in Appendix A show the locations of the WHA plots.
These surveys documented evidence of use by 19 different wildlife species including voles,
arctic ground squirrel, red squirrel, collared pika, hoary marmot, snowshoe hare, porcupine,
beaver, river otter, lynx, coyote, grey wolf, grizzly bear, moose, wood bison, Dall's sheep, and
woodland caribou. Habitat suitability ratings collected during these surveys identified high and
moderately high value habitats for most of the species rated. Table 3 describes some of these
habitats for the identified mammals. Further details from the WHA findings are summarized
below in the Discussion section along with the results of the other surveys.

Table 3. High and Moderate-High value habitats identified during WHA plots for selected
mammal species.

Species Name Habitats ldentified as High or Moderately-High Value

Arctic Ground High and moderately-high value habitats for arctic ground squirrel were identified

Squirrel throughout the Gladstone Lakes Study Area within relatively dry habitats from alpine
to valley bottom including grasslands, deciduous forests, shrub habitats and others.

Wood Bison The majority of the high and moderately-high value bison habitats were located

within the Isaac drainage. These habitats were generally graminoid-dominated, and
included grassy hillsides and terraces as well as wetland habitats.

Woodland High and moderately-high value habitats identified for caribou generally had a
Caribou significant component of terrestrial lichens and included open Spruce-Scrub Birch
forests and dry shrub habitats along terraces within the Gladstone and Isaac valleys,
and alpine plateaus above the valleys.

Moose High and moderately-high value moose habitat identified within the Gladstone Lakes
Study Area was generally restricted to willow-dominated habitats along the valley
bottoms.

Dall's Sheep All high and moderately-high value habitats identified for Dall's sheep were either on
or in close proximity to steep slopes, generally with warm aspects. Most of these
were located on the north side of the Gladstone and Isaac valleys.

Grizzly Bear High and moderately-high value habitats identified for grizzly bear included a variety
of habitat types including wetlands, habitats with a high density of small mammals
(e.g. arctic ground squirrel colonies) and areas with a significant amount of berry-
producing shrubs.

Mineral Lick Investigations

Four mineral licks were located in the Gladstone Lakes Study Area during the 2009 and 2010
field surveys. Two licks were found in 2009; one above Gladstone Lake A and one above
Gladstone Lake B. In 2010, two additional licks were found; one along the mid to lower sections
of Isaac Creek and another above the mid section of Gladstone Creek. All four of the mineral
licks detected within the Gladstone Lakes Study Area are situated on the north side of the
Gladstone and Isaac valleys and are at relatively low elevations. The location of each of these
licks is displayed on the Aquatic and Terrestrial Mammal Assessment Locations maps located in
Appendix A.

Soil samples were acquired from each of the licks and sent in for analysis of trace metals. The
results of the soils analysis from the Gladstone Lake A Mineral Lick and Gladstone Lake B
Mineral Lick are presented in Appendix C, while the results of the soil analysis from the Isaac
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Creek Mineral Lick are still pending at the time of this report. No soil samples were obtained for
the Gladstone Creek Mineral Lick. Preliminary analysis of the soils analysis from the Gladstone
A and B licks has been completed, with additional analysis to be completed once the results
from all licks have been received.

A total of four motion-detecting cameras were set up at the Gladstone Lake A Mineral Lick and
Gladstone Lake B Mineral Lick from late April to early July; and at the Isaac Creek Mineral Lick
from mid May to early July. The cameras were deployed to determine the species using the
licks, the timing and the amount of use of the licks. Each camera recorded the date and time a
photo was taken, the temperature at the time of the photo, the moon phase and on the Moultrie
cameras, the barometric pressure. Analysis of this data is currently ongoing, although a
summary of the data collected is outlined in Table 4. Based on the preliminary review of the
photos, both Gladstone A and B Mineral Licks are used almost exclusively by Dall's sheep,
while the Isaac Creek Mineral Lick has a more diverse use. The photos of the various species at
the Isaac Creek Mineral Lick is likely due to its being adjacent to Isaac Creek and the camera
being placed along an established wildlife trail, although all of the ungulates photographed there
appeared to be using the lick.

Table 4. Summary of motion-detection camera data collected at three mineral licks in the
Gladstone Lakes Study Area during the 2010 season.

Camera Location Start Date End Date # Photos

Type Obtained Species Observed

Moultrie Gladstone A Apr. 28,2010 | Jun. 1, 2010 769 Arctic Ground Squirrel
M60 Mineral Lick Dall's Sheep

Gray Jay

Black Bear

Reconyx Gladstone A May 15, 2010 | Jul. 8, 2010 8445 Arctic Ground Squirrel
P800 Mineral Lick Dall's Sheep

Gray Jay

Human

Mouiltrie Gladstone B Apr. 28,2010 | Jul.7, 2010 294 Black-billed Magpie
M60 Mineral Lick Dall's Sheep
Grizzly Bear

Wolf

Reconyx Isaac Creek May 15, 2010 | Jul. 7, 2010 1115 Black-billed Magpie
P800 Mineral Lick Coyote

Dall's Sheep
Grizzly Bear
Human

Moose

Porcupine

Wolf

Wood Bison
Woodland Caribou

Incidental Observations

Numerous incidental observations were made during the 2009 and 2010 fieldwork. These
observations documented the presence and habitat use of 16 different wildlife species including:
voles, arctic ground squirrel, red squirrel, collared pika, bushy-tailed woodrat, snowshoe hare,
porcupine, beaver, muskrat, lynx, grey wolf, grizzly bear, moose, wood bison, Dall's sheep, and
woodland caribou. These observations are discussed below in the Discussion section.
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Terrestrial Invertebrate Observations

A variety of terrestrial invertebrate species were identified within the Gladstone Lakes Study
Area including eight land snails, ten butterflies, three damselflies, four dragonflies and three bee
species (see Appendix D). Of the species observed, one damselfly and two dragonflies were not
identifiable to species in the field, while one butterfly species is being reviewed by a species
expert. The species were found in a range of habitats but were concentrated within the lower
valley areas that were surveyed more intensively. More details on these observations are
available in the short summary reports by Forsyth (2011) and Rach and Turney (2011).

DISCUSSION

The 2009 and 2010 field surveys within the Gladstone Lakes Study Area documented evidence
of habitat use by 22 terrestrial and aquatic mammal species (see Table 5).

Table 5. Mammal species detected in the Gladstone Lakes Study Area in 2009 and 2010.

Common Name Scientific Name Common Name Scientific Name
Arctic Ground Squirrel Spermophilus parryii Lynx Lynx canadensis
Beaver Castor canadensis Moose Alces alces
Black Bear Ursus americanus Muskrat Ondatra zibethicus
Bushy-tailed Woodrat Neotoma cinerea Northern River Otter Lutra canadensis
Collared Pika Ochotona collaris Porcupine Erethizon dorsatum
Coyote Canis latrans Red Squirrel Tamiasciurus hudsonicus
Dall's Sheep Ovis dalli dalli Snowshoe Hare Lepus americanus
Grey Wolf Canis lupus Wolverine Gulo gulo
Grizzly Bear Ursus arctos Wood Bison Bison bison
Hoary Marmot Marmota caligata Woodland Caribou Rangifer tarandus caribou
Least Chipmunk Tamias minimus Vole sp.

Species of Concern

Of the species observed within the Gladstone Lakes Study Area, five are listed as species of
conservation concern within the Yukon and/or Canada. Wood bison has been listed by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) as Threatened, while
woodland caribou, grizzly bear and wolverine are listed as Species of Special Concern
(COSEWIC 2010). No additional mammal species in the Yukon are currently listed as
Candidate Species for assessment by COSEWIC (COSEWIC 2011). At the territorial level,
species experts in the Yukon have ranked the wood bison as a Species at Risk, while woodland
caribou, collared pika, grizzly bear, and wolverine are listed as Sensitive (Cannings and Jung
2010). A summary of the status of these species is provided in Table 6.

Ungulates

Dall's sheep are prevalent within the Gladstone Lakes Study Area (the winter survey counted
178 sheep within the study area), particularly on the upper portions of south and south-east
facing slopes on the north side of the valley and the alpine areas above these slopes. The upper
slopes provide critical escape terrain for sheep, while the mid slopes and alpine areas above
these slopes provide foraging opportunities. In the winter, a critical time for all ungulate species,
the south and south-east facing slopes are largely snow-free and allow the sheep access to
food resources. Sheep were observed on other slopes within the Gladstone Lakes Study Area
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including north-facing slopes in the summer, and slopes with north or west aspects which were
exposed by the prevailing winds in the winter; however, the majority of the sheep observed were
associated with south or south-east facing slopes. The Aquatic and Terrestrial Mammal
Assessment Observations maps in Appendix A show areas were sheep observed during the
winter aerial survey; Figure 3 displays a couple of photos of some of these areas. Dall's sheep
appear to be one of the main species frequenting all four of the mineral licks located within the
Gladstone Lakes Study Area.

Table 6. Status of Species of Conservation Concern within the Gladstone Lakes Study Area.

Species COSEWIC Status' Yukon Ranking?
Wood Bison Threatened At Risk
Woodland Caribou Special Concern Sensitive
Collared Pika Not Assessed Sensitive
Grizzly Bear Special Concern Sensitive
Wolverine Special Concern Sensitive

' COSEWIC (2010); 2 Cannings and Jung (2010)

Figure 3. Dall's sheep habitat in the Gladstone Lakes Study Area.

Wood bison and evidence of bison were recorded numerous times during the field surveys in
the Gladstone Lakes Study Area. Aerial surveys observed groups of up to ten wood bison within
the study area in both the late winter and early spring surveys. The motion-detection camera set
up at the Isaac Creek Mineral Lick photographed bison at the lick several times in May and June
2010. And ground-based surveys found excrement, tracks, and hair throughout the study area.
Although they appear to use habitats throughout the Gladstone Lakes Study Area, evidence of
wood bison was much more concentrated within the Isaac drainage than in the Gladstone
drainage (see the Aquatic and Terrestrial Mammal Assessment Observations maps in Appendix
A). The majority of use was located within wetland and meadow habitats and the mid-valley
terraces along Isaac Creek and the Isaac Lakes. These terraces are composed of a mixture of
dry, coniferous forests interspersed with small wetlands and grassy slopes. In particular, the
grassy slopes showed a high concentration of use by buffalo. Figure 4 shows some of the
habitat used by bison within the Gladstone Lakes Study Area including a large wetland along
Isaac Creek and the grassy slopes below the mid-valley terraces above Isaac Lake D.

Observations of moose and moose sign (e.g. tracks, pellets etc.) were limited within the
Gladstone Lakes Study Area. Moose were documented during both the winter and summer
seasons indicating a year-round presence, however, numbers appear to be relatively low. Most
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of the observations were associated with extensive high value willow-dominated habitats along
the valley bottoms, often in riparian areas. Figure 5 shows photos of moose habitat within the
Gladstone Lakes Study Area.

Woodland caribou sign and animal observations were made in several areas within the
Gladstone Lakes Study Area. The numbers using the area appears to be limited, however,
based on the field assessments. Only a few observations of individuals or small groups of
caribou were made during the aerial surveys, and ground-based surveys did not find evidence
of high-levels of use. Although limited evidence of use was observed, extensive high and
moderately-high value habitats were identified for caribou within the Gladstone Lakes Study
Area. These habitats generally had a significant component of terrestrial lichens within the
ground cover and included open Spruce-Scrub Birch forests and open Scrub Birch habitats
along glacio-fluvial terraces within the Gladstone and Isaac drainages, and alpine areas above
the valleys. Figure 6 shows some of the terrestrial lichen habitats used by caribou within the
Gladstone Lakes Study Area. Maps in Appendix A show the location of all caribou observations
made during the 2009 and 2010 field surveys.

Figure 5. Moose habitat in the Gladstone Lakes Study Area.
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Figure 6. Woodland caribou habitat in the Gladstone Lakes Study Area.
Carnivores

Grizzly bear and evidence of grizzly bear were noted several times throughout the field surveys.
in 2009, a large male grizzly was observed foraging in low shrubs within the Gladstone Creek
valley (see Figure 7). In 2010, a female grizzly and yearling cub were photographed at the Isaac
Creek Mineral Lick, and a single grizzly bear was photographed at the Gladstone Lake B
Mineral Lick. Additionally, grizzly tracks and other sign were noted in various habitats and along
the trail system used by guide outfitters within the Gladstone Lakes Study Area (see the Aquatic
and Terrestrial Mammal Assessment Observations maps in Appendix A). High and moderately-
high value habitats identified for bears included wetlands, habitats with a high density of small
mammals (e.g. arctic ground squirrel colonies) and areas with a significant amount of berry-
producing shrubs.

Black bear were documented twice during field work within the study area. Once during an
aerial survey, when an adult bear was observed travelling along a forested slope above Isaac
Creek near Sekulmun Lake. Another observation was from the motion-detection cameras on
Gladstone Lick A, where a black bear was photographed and then chewed on the camera.
Several other observations of bear sign were made that could not be identified to species, but
most of the bear observations within the Gladstone and Isaac Valleys were of grizzly bear.

Figure 7. Grizzly bear foraging (September 5, 2009) and tracks on the ice (March 22, 2010) in
the Gladstone Creek drainage.
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At least one wolf pack is present within the Gladstone Lakes Study Area. The field work in 2009
identified several potential dens sites along Gladstone Creek and the July 2010 surveys
confirmed that one of these sites was active, with at least three pups at the site and four adult
wolves observed nearby. Another potential wolf den was located above Isaac Creek, although
this den was not observed to be active during field work in 2010 and it is not known whether it is
used by the same wolf pack or if a second pack inhabits portions of the Gladstone Lakes Study
Area. All four identified den sites are on the north side of the valley below high value Dall's
sheep habitat and in close proximity to mineral licks. The remains of two sheep were identified
at the active den site and a recent kill observed at the Gladstone Lake B Mineral Lick, indicate
that the sheep are likely a significant food source for these animals. As well as the observations
around the dens, wolves and wolf sign were noted in several other locations throughout the
study area, including being photographed at the Gladstone Lake B Lick and the Isaac Creek
Lick.

Wolverine tracks were noted in several areas during the winter and early spring aerial surveys,
primarily within a number of alpine areas above Gladstone Lake D and upper Gladstone creek
and crossing Isaac Lake A when tracks were easier to detect in the snow. A wolverine was also
observed walking within forested habitat along Gladstone Creek. The Aquatic and Terrestrial
Mammal Assessment Observations maps in Appendix A show the location of all wolverine
observations within the Gladstone Lakes Study Area.

Lynx tracks were only noted a few times during the field surveys and these observations were
generally tied to areas with higher numbers of snowshoe hare. Coyote scat was detected once
in the Gladstone Lakes Study Area and one individual was photographed by the motion-
detection camera at the Isaac Creek Mineral Lick.

Aquatic Mammals

Beaver, muskrat and northern river otter were all detected within the Gladstone Lakes Study
Area. River otter was only detected once during the field surveys when a group of four otters
was observed swimming in Isaac Lake A in September 2009). Muskrat were only observed in a
few areas, while beaver appear relatively common within the study area.

One of the key objectives of the early spring aerial surveys was to document the presence of
muskrat within the Gladstone Lakes Study Area through the location of push-ups. Push-ups are
mounds of vegetation that appear on the ice where muskrats have made a small area under the
snow for resting and feeding in the winter. The surveys located three water bodies within the
Gladstone Lakes Study Area that contained push-ups: Gladstone Creek just downstream of the
outlet of Gladstone Lake D, Isaac Lake D and Isaac Lake E (see the Aquatic and Terrestrial
Mammal Assessment Observations maps in Appendix A). Muskrat tracks and scat were also
noted several times during various field surveys. Figure 8 shows some photos of Isaac Lake E,
one of the areas in which muskrat were documented.

Observations of beaver, beaver dams and lodges, as well as other beaver sign were found
throughout the Gladstone Lakes Study Area. A total of 19 beaver lodges were identified within
the lake, pond, stream and wetland habitats within the Gladstone and Isaac drainages (see the
Aquatic and Terrestrial Mammal Assessment Observations maps in Appendix A). Twelve of the
lodges were identified as active, four were inactive during field visits and the status of the
remaining three lodges was not able to be determined. Except for Isaac Lake B and C, the
remainder of the lakes within the Gladstone Lake Study Area have at least one beaver lodge
present, and many have more than one. Both Gladstone and Isaac Creek have beaver dams
and lodges present along them, although many of these structures do not appear to be
maintained. Many dams on Isaac Creek do not appear active and have been breached by the
creek. Figure 9 shows some of the beaver habitat present within the study area.
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Figure 9. Beaver habitat in the Gladstone Lakes Study Area at Gladstone Lake B and Isaac
Creek.

Small and Medium-sized Mammals

Evidence of Arctic ground squirrels was common throughout the Gladstone Lakes Study Area
and they are likely a key prey species for many of the raptor and mammalian predators.
Colonies were located in a wide variety of habitats ranging from valley bottom to alpine and
included grassy slopes, shrub-dominated sites, deciduous forests and even sub-alpine tundra.
Although they varied significantly in structure, the colonies were generally located on sites with
drier soils and some grasses and herbaceous plants present. Figure 10 shows some of the
habitat types in which arctic ground squirrel colonies were located. The photo on the right
outlines habitats where colonies were found, including the grassy knolls in the foreground, the
shrub and forested habitats between knolls and on the steeper, more scarcely vegetated slopes
in the background.

Collared pika were only noted twice during the field surveys, and in both cases the animals were
heard calling from boulder fields or talus slopes at upper and mid elevations. The Aquatic and
Terrestrial Mammal Assessment Observations maps located in Appendix A shows the locations
of all pika detections.
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Figure 10. Arctic ground squirrel habitat within the Gladstone Lakes Study Area.

Other small and medium-sized mammals observed within the Gladstone Lakes Study Area
included hoary marmot, bushy-tailed woodrat, least chipmunk, red squirrel, snowshoe hare,
porcupine and vole sp.. Hoary marmots were detected twice in sub-alpine habitats above the
Gladstone valley, while the least chipmunk was only detected once near the Gladstone Lake B
Mineral Lick. A bushy-tailed woodrat was also only observed once, when a juvenile woodrat was
found by a fisheries crew in the stomach of a trout caught in Gladstone Lake A. Evidence of
woodrat (packrat) dens were noted on various rock faces by their urea wash throughout the
study area. Red squirrel and snowshoe hare were all detected several times throughout the field
surveys, mostly in forested or shrub habitats along the valley bottom or on mid-valley terraces.
Neither of these species appeared to be abundant within the Gladstone Lakes Study Area.
Porcupine were detected nine times with the motion-detection camera at the Isaac Creek Lick
and there were many trees that exhibited porcupine feeding damage as well as it appeared that
porcupines were occupying the wolf dens sites at times based on the amount of scat and
hair/quills present.

Wildlife Features
Mineral Licks

The Gladstone Lake A Mineral Lick is located at the base of the north wall of the Gladstone
Valley at an elevation of 1180 m approximately half-way along Gladstone Lake A (Figure 11).
The lick area is somewhat dome-shaped and appears to be a remnant from glacial deposition.
There are five main sites within the lick area from which animals appear to be accessing
minerals (Figure). Soil samples were taken at four of these sites from the layer that the
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Figure 11. Location of Gladstone Lake A Mineral Lick site.

Figure 12. Photos of the Gladstone Lake A Mineral Lick and Dall's sheep at the site.
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Figure 12 (cont'd).

animals have excavated. Controls were also acquired at these same sites from soil layers
above the dug-out areas and two additional controls were sampled above and beside the lick
area. Preliminary analysis of the trace minerals results (see Appendix C) indicates that the lick
soils contain higher levels of many trace minerals as compared to both the in-lick and outside
controls. For example, the lick soils contain roughly twice as much calcium and sodium as the
control soils. Photos acquired from the motion-detecting camera at this site indicate that the lick
is used almost exclusively by Dall's sheep, with groups of 20+ animals observed at the site.

The Gladstone Lake B Mineral Lick sits at the base of the north wall of the Gladstone Valley just
off the lake at an elevation of approximately 1187 m (Figure 13). There are eight main sites
within the lick area from which animals appear to be accessing minerals. Soil samples were
obtained from four of these sites to analyse. At each lick site, two soil samples types were
collected, one from the target layer and a control sample from the soils closer to the surface
which did not appear to be utilized by the animals. Preliminary analysis of the trace metals data
(see Appendix C) reveals that the lick soils have approximately three times more calcium than
the controls, 1.4 times more potassium, and over 2.5 times more sodium and strontium than the
controls. As with the Gladstone Lake A Mineral Lick, motion-detecting camera at the Gladstone
Lake B Mineral Lick was used almost exclusively by Dall's sheep (Figure 14).

PUGO0 MYP LR L

Photos of the Gladstone Lake A Mineral Lick and Dall's sheep at the site.
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Figure 13. Location of the Gladstone Lake B Mineral Lick site.
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Figure 14. Photos of the Gladstone Lake B Mineral Lick and Dall's sheep at the site.
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The Isaac Creek Mineral Lick is on the north side of Isaac Creek at an elevation of
approximately 1070 m, where erosion from the creek has exposed the mineral soils. The
formation of the lick appears to be similar to the Gladstone Lake A and B Mineral Licks in that
glacial deposits have created a dome-shaped lobe of fine textured soils (Figure 15). Based on
the motion-detection camera images, the Isaac Creek Mineral Lick appears to be frequented by
a more diverse array of species than the two Gladstone Lakes licks (Figure 16). This is likely
due to the site being adjacent to Isaac Creek, which appears to be used as a travel route. The
camera captured bison, caribou, moose and Dall’'s sheep licking at the lick soils, and
photographed grizzly bear, wolf, porcupine and a coyote moving along the wildlife trail beside
the lick.

Figure 15. Location of the Isaac Creek Mineral Lick site.
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Figure 16. Photos of wildlife species photographed at the Isaac Creek Mineral Lick site.

The Gladstone Creek Mineral Lick is situated on the slope of a small bench to the north of
Gladstone creek. The lower sections of the lick are at approximately 1063 m, while the upper
extent of the lick is at about 1084 m. The lick contains numerous sites where the animals
appear to be accessing the minerals and the entire lick area is approximately 110 m across and
50 m wide (Figure 17). Numerous fresh tracks from Dall's sheep were noted at the lick when it
was first located on July 4, 2010, and we noted that one of the lower lick sites appeared to have
been at least temporarily taken over by a porcupine as a den.
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Figure 17. Photos of the Gladstone Creek Mineral Lick site.
Wildlife Trails

Due to the nature of the proposed Gladstone Diversion Concept, we made a dedicated effort to
locate any wildlife trails crossing between the north and south valley walls of the Gladstone and
Isaac drainages as well as identifying any trails running along the valley sidewalls. Based on
both ground and aerial surveys, no significant trails crossing the valley were located, although
there were several trails that run parallel to the valley along the valley sidewalls. The most
extensive trail system in the drainages are the trails used by the guide-outfitters, which generally
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run along the north side of the Isaac Valley and the south side of the Gladstone Valley with
offshoots into side drainages and up into the alpine. Wildlife sign observed along the trails
indicates that numerous wildlife species also use this trail system to move through the valleys.
Discussions with the Human Environment team regarding the historic use of this trail by First
Nations have been initiated to provide additional information on wildlife use observed by First
Nations.

Terrestrial Invertebrates

The observations of terrestrial invertebrates within the Gladstone Lakes Study Area are
provided for information and documentation purposes only as our objectives were to document
terrestrial and aquatic mammal use rather than a comprehensive survey of terrestrial
invertebrates. None of the invertebrates observed in the study area are listed by COSEWIC
(2010) or being tracked by the Yukon Conservation Data Centre (YT CDC 2011).

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Baseline environmental studies on aquatic and terrestrial mammals were conducted within the
Gladstone Lakes Study Area in 2009 and 2010, and included aerial surveys, reconnaissance-
level ground-based surveys, Wildlife Habitat Assessment plots, investigation and documentation
of mineral licks, and collection of incidental observations. These surveys documented 22
terrestrial and aquatic mammal species within the study area, including five species of
conservation concern within the Yukon and/or Canada.

Four species of ungulates were found within the Gladstone Lakes Study Area. Dall's sheep are
prevalent throughout the area, particularly on the south and south-east facing slopes on the
north side of the valley, and the alpine habitats above these slopes. Wood bison appear to use
habitats throughout the study area; however, use is mostly concentrated within the Isaac
drainage, particularly, within drier wetland habitats and the mid-valley terraces along Isaac
Creek and the Isaac Lakes. Moose and woodland caribou are present throughout the study area
in relatively low numbers. Moose observations were generally associated with extensive willow-
dominated habitats along the valley bottoms, while caribou habitat generally included a
significant component of terrestrial lichens.

Several large and mid-sized carnivores were found within the Gladstone Lakes Study Area.
Grizzly bear and grey wolf were both documented several times during field surveys in the area
and appear to be relatively common. At least three different grizzly bears were seen or
photographed within the survey area, and several observations of tracks, hair and other sign
were documented. Observations of wolves and wolf sign were also made numerous times
throughout the survey period; one wolf pack was documented within the study area, and it is
possible that one or more additional wolf packs also use portions of the study area. Additionally,
wolverine and evidence of wolverine was noted several times throughout the study area in
habitats ranging from valley bottom to alpine plateau. Black bear, lynx and coyote were also
recorded within the study area; however, observations relating to these species were less
common.

Several species of small and mid-sized aquatic and terrestrial mammals were detected within
the Gladstone Lakes Study Area including beaver, muskrat, northern river otter, arctic ground
squirrel, collared pika, hoary marmot, bushy-tailed woodrat, least chipmunk, red squirrel,
snowshoe hare, porcupine and vole sp.. Beaver appear common throughout the area and
beaver dams and lodges are present on most of the water bodies within the study area. Arctic
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ground squirrels are also relatively abundant with colonies found in a wide variety of habitats
throughout the study area

Field surveys within the Gladstone Lakes Study Area also located and surveyed four mineral
licks: one above Gladstone Creek downstream of the Gladstone Lakes, one above Gladstone
Lake B, one above Gladstone Lake A, and one along the mid to lower sections of Isaac Creek.

Recommendations

Further work is recommended in several areas to gain a better understanding of habitat use by
terrestrial and aquatic mammals within the Gladstone Lakes Study Area. These include:

e Further analysis of mineral lick soils within the valley once the trace metals analysis
results have been received, as well as, further analysis of the photos acquired through
motion-detection cameras at three of the licks.

¢ A second winter aerial survey looking at winter habitat use by wildlife within the
Gladstone Lakes Study Area.

o Confirmation of the status of all beaver lodges within the Gladstone Lakes Study Area
(active versus inactive).
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APPENDIX A: REPORT MAPS.
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APPENDIX D: SUMMARY OF TERRESTRIAL INVERTEBRATE
OBSERVATIONS WITHIN THE GLADSTONE LAKES

STUDY AREA.

Common Name | Species Name

Common Name

Species Name

Land Snails Butterflies
Mellow Column Columella columella Grizzled Skipper Pyrgus centaureae
Striate Disc Discus shimekii Silvery Blue Glaugopsyche lygdamus
Brown Hive Euconulus fulvus Freija Fritillary Bolaria freija
Striate Ambersnall Novisuccinea strigata Chryxus Arctic ' Oeneis chryxus
Crestless Column Pupilla hebes White-veined Arctic Oeneis bore
Crested Vertigo Vertigo cristata Common Ringlet Coenonympha tullia
Cross Vertigo Vertigo modesta Western White Pontia occidentalis
Unknown Vertigo Vertigo sp. Arctic White Pieris angelika
Damselflies Clouded Sulphur Colias philodice
Subarctic Bluet Coenagrion Old World Swallowtail Papilio machaon
interrogatum

Taiga Bluet Coenagrion resolutum

Bees

Unknown Bluet Enallagma sp.

Arctic Bumblebee

Bombus polaris

Dragonfliies

White-tailed Bumblebee

Bombus lucorum

Spiny Baskettail Epitheca spinegera

Carpenter Bee

Xylocopa sp.

Unknown Emerald Somatochlora sp.

Unknown Whiteface Leucorrhinia sp.

Sedge Darner Aeshna juncea

! |dentification to be confirmed.
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