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EXECUTIVE SUMMARY

The Department of National Defence (DND)
Environmental Science Advisory Committee
(ESAC) for CFB Esquimaltwas established in 1994
as a multi agency technical advisory committee
that reviews and recommends proposals from
researchers and other parties interested in
carrying out natural resources research on CFB
Esquimalt properties. Every year, ESAC collects,
reports, and archives the findings of the research
activities in a printed and web-based annual
report. ESAC also acts as an advisory body to
CFB Esquimalt on various environmental issues
occurring on CFB Esquimalt properties, and
serves as a gateway to a network of scientists
accessible to Maritime Forces Pacific (MARPAC)
staff.

In 2009, the Committee reviewed 22 proposals to
conduct research and collection activities on CFB
Esquimalt properties. Each proposal was reviewed
by ESAC for scientific content and forwarded to
DND to ensure that the proposed activities would
not result in any adverse environmental effects
or interfere with military operations and activities.
Twenty-one ESAC research and collection permits
were issued to individuals and organizations
authorizing environmental research on CFB
Esquimalt lands. A compilation of the scientific
reports obtained from each of these authorized
research projects as well as a summary of the
Committee’s activities conducted throughout the
year are presented in this annual report.

To facilitate the sharing of research findings
collected on CFB Esquimalt land in 2009, the
Committee hosted its ESAC Annual Workshop on
4 February 2010 at the Pacific Forestry Centre,
Victoria, B.C. Nine presentations, focusing on

wildlife and sensitive ecosystem inventories,
monitoring, and restoration were given to
personnel from government and non government
organizations. The 2009 ESAC Annual Workshop
was well attended with over 75 individuals in
attendance.

P003-09. Northern Saw-whet Owl at Rocky Point.
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INTRODUCTION

Maritime Forces Pacific (MARPAC) constitutes

Canada’s Navy on the West Coast. Her Majesty’s
Canadian Dockyard at Canadian Forces Base (CFB)
Esquimaltis home to the Navy’s Canadian Pacific Fleet.
The role of CFB Esquimalt is to support the ships of the

Canadian Pacific Fleet and other key military units.

With approximately 4,200 hectares of land and multiple
properties under its administration (Table 1, Figure 1),
MARPAC has long acknowledged its responsibility to
consider environmental impacts in the management of
its training areas and in the planning and conduct of
its activities. Efforts to minimize the adverse effects of
training and operations in conjunction with innovative

Table 1. CFB Esquimalt Properties: Area in hectares
(ha).

Albert Head 93
Aldergrove (Maintenance Detachment) 514
Colwood 90
CFMETER 288
Dockyard / Signal Hill / Yarrows 63
Heals Rifle Range 212
Mary Hill 178
Masset 824
Matsqui TX 95
Naden 45
Nanaimo Rifle Range 351
Nanoose TX 105
Rocky Point 1078
Royal Roads 229
Work Point 66
Total Area 4231

management practices, willensure continued protection
and enhancement of the many significant natural areas
and unique features located on CFB Esquimalt lands in
British Columbia.

MARPAC properties, while utilized for a variety of
military purposes, industrial  activities,
training exercises, and communications infrastructure,
are often relatively undisturbed by human impact. A
number of CFB Esquimalt properties support remnants
of sensitive ecosystems such as coastal Douglas-fir
forests and Garry oak meadows which provide unique
opportunities for scientists to conduct an array of

including

environmental studies.

P044-09. Purple Martin with Dragonfly.
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BACKGROUND

Prior to 1994, research projects were undertaken by
various individuals and organizations on CFB Esquimalt
properties. Research was ad hoc and the findings
were not readily available to MARPAC personnel for
use in environmental management and decision-
making. The recognized need for a process to track
the research activities and associated findings resulted

in the formation of the DND Environmental Science

Advisory Committee (ESAC) for CFB Esquimalt.
Since the creation of the Committee, in 1994, ESAC
has facilitated and coordinated environmental studies
on CFB Esquimalt properties in conjunction with other
environmental projects funded by DND. In 2006 the
ESAC Letter of Understanding between DND CFB
Esquimalt and member agencies, was renewed for
another five years (2006-2011).
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The ESAC provides scientific advice within the context
of MARPAC’s overall Natural Resources Program. This
program encompasses the management of natural
resources on CFB Esquimalt lands including species-
at-risk, sensitive ecosystems, forests, wetlands, and
riparian zones while ensuring sustainable military
training and operations. ESAC acts as an advisory
body to MARPAC by providing direction and insight
on various environmental issues occurring on CFB
Esquimalt properties. ESAC members also provide
MARPAC personnel with the ability to connect with
the broader scientific community regarding various

environmental topics.

The Committee’s primary functions are to review,
evaluate, and provide scientific expertise and
advice to CFB Esquimalt on proposals received to
conduct biological and environmental studies on its
properties. Research activities requiring a permit
include, but may not be limited to, the following:
observations; photography; surveys and inventories;
tagging and banding; collection of wildlife specimens;
and installation of scientific monitoring structures.
Individuals interested in ESAC research conducted
on CFB Esquimalt properties in previous years or in
the permitting process to conduct new environmental
studies on these properties can obtain more information

by visiting the ESAC website at:

http://cfs.nrcan.gc.ca/subsite/esac

Members of ESAC

ESAC is a multi-agency technical advisory committee
composed of the following members:

+ CFB Esquimalt (Formation Safety and
Environment Branch)

+ CFB Esquimalt (Base Construction Engineering
Office)

» Natural Resources Canada (Canadian Forest
Service)

+ Environment Canada (Canadian Wildlife Service)

+ B.C. Ministry of Forests and Range

» University of Victoria

* Royal Roads University

A complete list of ESAC members in 2009 and contact
information is located at the end of this report.

P031-09. Collection of oak branch tips for Winter
Moth study.
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ESAC ACTIVITIES IN 2009

Research And Collection Activities

A total of 22 proposals were received and reviewed
by ESAC in 2009.
21 permits were issued — with 13 being renewals of

Of the 22 proposals received,

previous year’s permits. Table 2 shows the number of
proposals received and permits issued annually since
1995.

The diversity of projects conducted in 2009 enhanced
the knowledge and understanding of the wildlife and
sensitive ecosystems occurring on CFB Esquimalt
properties. In addition, research findings collected
under ESAC permits contributed to sound decision-
making and environmental management by CFB

Esquimalt personnel.

The knowledge gained from these studies could also
be applied to neighbouring, similar ecosystems under
different jurisdictions, thus adding to the value of the
research carried out on CFB Esquimalt properties.
Table 3 lists all research and collection activities
conducted in 2009 under the auspices of ESAC.

Advisory And Reporting Activities

The year of 2009-10 was the 15th full year of activ-
ity for ESAC. The Committee met three times during
2009 to review project proposals and status, plan re-
porting activities, and advise CFB Esquimalt on other
environmental issues occurring on CFB Esquimalt

properties.

A request from a NASA researcher for use of forest
cover data for Rocky Point in testing the applicability
of existing multi-spectral remote sensing data was
received and forwarded to DND. The committee also
discussed and advised on Natural Resource program
activity plans for 2009-10.

Table 2. Number of research proposals received
and permits issued since 1995

Year Proposal Permits
2009 22 21
2008 18 18
2007 18 15
2006 22 21
2005 25 21
2004 16 16
2003 26 24
2002 21 20
2001 14 14
1999 25 25
1998 26 26
1997 24 24
1996 25 24

1995 22 20
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The locations of ESAC project sites as well as all wildlife
and sensitive ecosystem inventory data collected by
projects in 2009 were integrated into the CFB Esquimalt
Natural Resources Geographic Information Systems
(GIS) database.
overlap and interference with military training and other

Such information helps minimize

activities and increases the available information for

natural resources management of the properties.

As part of the reporting process, ESAC permit holders
are required to submit a report on their activities and
results, for the permit year. ESAC compiles these
documents and makes them available to all member
agencies and other interested organizations by way of

the annual report.

In 2009, the 2008/09 ESAC Annual Report was
produced and 100 hard copy reports were distributed.
The ESAC website was updated to provide information
on active projects. Archived ESAC projects can
be queried by year or location and all ESAC Annual
Reports from 1995 to 2008 are available to download

from the website. http://cfs.nrcan.gc.ca/subsite/esac

To further promote the sharing of information obtained
through ESAC research projects, the Committee
hosts an annual workshop. The 2009 ESAC Annual
Workshop, held 4 February 2010 at the Pacific
Forestry Centre, included opening remarks from Base
Commander Marcell Hallé and was well attended with
over 75 individualsin attendance with representation
from several federal, provincial and municipal agencies,
universities as well as non-governmental organizations
and general pubic. Two virtual online presentations were
made and all presentations were made available as a

live webcast. Nine presentations, focusing on wildlife
and sensitive ecosystem inventories, monitoring, and
restoration were given for the projects noted in Table 3.

Rocky Point Canopy Station:

Decommissioning of the Rocky Point Canopy Station
began in 2009 with the removal of microclimate
monitoring equipment on the canopy trees and
adjacent tower as detailed under project P087-09 and
the committee further recommended that the collected
microclimate data be made available for downloading
from the ESAC website.
infrastructure is planned for 2010. The committee

Removal of canopy

suggested that Royal Roads University continue
weather monitoring at the Christopher Point station
located some 1.8 km from the canopy station.

P087-09. Microclimate monitoring canopy station.
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Table 3. ESAC activities in 2009

Permit

ESAC Permit Title Project Leader Location
Number

Rocky Point Bird Observatory Avian Monitoring** A. Nightingale P003-09* RP, RR

Monltorl?g Winter Moth and the Parasites Introduced for its | Otvos P031-09* NA

Control

Purple Martin Origins and Relationships C. Finlay P044-09* CO, DY, RR

Wildlife Tree Stewardship Program (WiTS) I. Moul P074-09* AH, CO, RP

Garry Oak Acorn Survey** R. Negrave P079-09* | CFMETR, RP

Atmospheric Monitoring and Microclimate Station M. Dodd P087-09* RP

Decommissioning**

Studies on the Dynamics of Butterflies and their Host Plants in Garry
Oak Ecosystems

J. Hellmann P090-09* | CFMETR, RP

Christmas Bird Count A. Nightingale P095-09* AH, HR, RP
The Strait of Georgia Mortuary Landscape Project D. Mathews P104-09* AH, CO, RP
Western Bluebird Nestbox Program T. Chatwin P108-09* | CFMETR, RP
Monitoring of the Oregon Spotted frog (Rana pretiosa) C. Bishop P109-09* ALD

Year-round Microclimates Experienced by Butterfly Larvae in Garry

Oak Ecosystems** B. Sinclair P124-09 RP
Efficacy Tefzmg of Pheromones and Kairomones for Woodboring L Humble P126-09* AH, RP
Coleoptera

Monitoring Seed Establishment by Purple Sanicle and Seaside .

Bird’s-foot Lotus and Fluctuations of a Coast Microseris Population Uik [FEURSETTES PGS il [RF
Investigations into Environmental Contaminants in the Diets of ; AH, CO, DY,
Coastal River Otters M. Davis P131-09 | \A RR, WP
Surveys for Seaside Birds-foot Trefoil - Lotus formosissimus J. Miskelly P132-09 RP
Footh!II Sedge and Lindley's False Silverpuffs Critical Habitat M. Fairbarmns P133-09 AH, CFMETR,
Mapping RP
Old-Growth Stand Structure** M. Kranabetter | P134-09 HR, II;{“; RP,
Seed Collection of Lotus formosissimus for an Experimental N. Kroeker P135-09 RP

Translocation Project

Assessing Potential for Population Augmentation of Endangered
Oregon Spotted Frogs: Radio-Telemetry to Determine Immediate P. Govindarajulu | P136-09 ALD
Fate of Captive Reared Frogs Released on Site**

Contaminant Exposure in River Otters (Lontra canadensis): An AH, CO, DY,
Assessment of Spatial and Geographic Trends in Home Range and C. Nelson P137-09 NA, RP, RR,
Population Demographics™** WP

*Renewed from previous years. **Presentation was made at the ESAC Annual Workshop, 4 February 2010.

Properties: AH: Albert Head; ALD: Aldergrove; CFMETR: Canadian Forces Maritime Experimental and Test Ranges; CO:
Colwood; DY: Dockyard; HR: Heals Rifle Range; NA: Naden; NR: Nanaimo Rifle Range; RP: Rocky Point; RR: Royal
Roads.




Environmental Science Advisory Committee 2009/2010 Annual Report

DEPARTMENT OF NATIONAL DEFENCE

ESAC

ENVIRONMENTAL SCIENCE ADVISORY COMMITTEE
CANADIAN FORCES BASE ESQUIMALT

SCIENTIFIC REPORTS

Research and Collection

Activities Conducted in 2009




Environmental Science Advisory Committee

P003-09

Rocky Point Bird Observatory Avian Monitoring — Passerine Migration Monitoring

Project Leader(s): Ann Nightingale
Organization(s): Rocky Point Bird Observatory

Address(es): 1721 Cultra Ave, Saanichton, BC, V8M 1T1

Telephone No.(s): (250) 514-6450
Email(s): rpbo@rpbo.org

PERMIT #: P003-09
LOCATION(S): ROCKY POINT, ROYAL ROADS

START DATE: 21 JULY 2009
COMPLETION DATE: 18 OCTOBER 2009
PROJECT STATUS: 1994-ONGOING

Introduction:

2009 marked the 15th season of passerine migration
monitoring at Rocky Point. Monitoring typically takes
place within the 90-day period from 21 July until 18
October, to maximize coverage during the peak
migration season for the majority of neotropical
passerine species migrating through the southern part
of Vancouver island.

The migration monitoring projects at Rocky Point
collect data on population trends, and over time provide
benchmark data for determining population changes
at the landscape level. Data collected at Rocky Point
cover coastal British Columbia and Alaska, but when
the data are combined with data collected from the
other banding stations across Canada, the status of
migrating songbirds can be assessed at a national
scale.

Study Area and Methods:

Rocky Point Bird Observatory (RPBO) is located at
the southernmost tip of Vancouver Island, B.C. on the
Canadian Forces Ammunition Depot (CFAD) at Rocky
Point. The location of the study area is the riparian
zone immediately north of the Building 100 site. When
access to the Rocky Point site was restricted due to
military operations, a pilot migration monitoring study

was conducted at the Royal Roads University campus
in Colwood, B.C.

The fall migration monitoring effort at Rocky Point
employed 13 mist nets in established positions around
the site. Nets were opened 30 minutes before sunrise
and run for six hours each day between 21 July and
18 October. The protocol calls for daily monitoring
during this period except for days with inclement
weather or when access to Rocky Point cannot be
obtained due to military use on the site. Mist netting
effort lost in 2009 due to inclement weather was limited
to 2 days (156 net hours). Military operations on DND
land prevented station operation on 22 days (1716 net
hours) throughout the sampling period. In total, lost
effort amounted to 24 days (1872 net hours) or 26.5%
of the annual standard banding effort.

Birds captured in the mist nets were identified, banded,
measured for a number of morphometric features,
sexed and aged using the criteria in Pyle (1997), and
released. Each day, a standardized census route was
walked and general observations on all birds present in
the area were recorded (RPBO 2008).

In addition to the banding effort and daily census,
RPBO personnel also recorded personal observations
of birds, including those species that were not banded
at Rocky Point, at the site.
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Additional background information regarding the
ecological context at Rocky Point and the methods
used to monitor birds is covered in both the final report
for 2008 (David 2008) and the RPBO protocol (RPBO
2008).

Results:

A total of 3,165 birds of 59 species were captured
during 4692.7 net hours of operation at the Rocky
Point study site. An additional 69 birds of 19 species
were captured during 132.0 net hours of pilot operation
at the Royal Roads University study site (Table 1).

The most frequently captured migrant species at
the RPBO site were (in descending order): Wilson’s
Warbler (Wilsonia pusilla), Fox Sparrow (Passerella
iliaca), Pacific-slope Flycatcher (Empidonax difficilis),
Orange-crowned Warbler (Vermivora celata) and
Song Sparrow (Melospiza melodia). Total captures by
species and ages are presented in Table 2.

The most frequently captured migrant species at the
Royal Roads University site were (in descending order):
Song Sparrow, Spotted Towhee (Pipilo maculatus), and
Orange-crowned Warbler. Total captures by species
and ages are presented in Table 3.

Census surveys and general observations were
conducted on 67 days between 21 July and 18 October
2009. A total of 100.5 census hours and a total of
2078.5 general observer hours were tallied. Through
these methods, the presence of 142 and 156 species
respectively were documented. Maximum daily counts
and season totals for each species observed are
summarized in Table 4.

Discussion:

Banding totals were the sixth highest since the initiation
of monitoring in 1994. When mist net effort is taken into
account, the 2009 capture rate (0.68 birds per net hour)
was slightly lower than the previous year’s rate of 0.70
birds per net hour. Access restrictions due to military
activity during the sampling period led to the loss of
1716 net-hours, of which 390 corresponded with the
peak migratory time period (Leckie, 2008). Sampling
effort lost during the study period likely contributed to
the reduced season total and capture rates.

A new highest banding record was set by Purple Finch
(Carpodacus purpureus) in 2009, with 38 individuals
banded. Two species had their second highest banding
records during the 2009 season: American Goldfinch
(Carduelis tristis) and Fox Sparrow (Passerella iliaca),
with 156 and 237 new birds banded respectively.
Lincoln Sparrow (Melospiza lincolnii) had its lowest
year on record, with only 80 individuals banded. This
marksthe first year this species’ numbers fell below
100 birds.

On 19 August and 28 August, two Alder Flycatchers
(Empidonax alnorum) were identified by morphological
measurements and banded. The species breeds in
northern B.C., Yukon and Alaska, however typically
migrates east of the Rocky Mountains (Ehrlich et al.
1988). These were the first confirmed Alder Flycatchers
to be banded at RPBO.

Discussion continued on page 17...

Table 1. Summary of constant effort mist netting during fall migration monitoring (21 July - 18 October 2009)

at Rocky Point (RPBO) and Royal Roads University (RRUN).

Station Total birds Net hours Birds/100 net Number new | Number birds S_pecies
captured hours birds banded recaptured richness

RPBO 3165 4692.7 67.5 2801 364 59

RRUN 69 132.0 52.3 65 4 19

All Sites 3234 4824.7 67.1 2866 368 60
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Table 2. Summary of constant effort mist net captures at RPBO field site by species, band status and age.
After Hatch-year - AHY (birds in at least their 2nd calendar year) and Hatch-year - HY (birds in their 1st cal-
endar year) are based on initial annual captures only.
. Total number of Numbgr 2 .N”T“.ber o
Species . new birds individuals AHY HY
birds captured
banded recaptured
Alder Flycatcher 3 2 1 2
American Goldfinch 163 156 7 34 123
American Robin 24 23 1 7 16
Barn Swallow 2 2 2
Barred Owl 1 1 1
Bewick's Wren 55 30 25 3 30
Brown-headed Cowbird 9 9 9
Black-headed Grosbeak 1 1 1
Brown-creeper 14 12 2 1 12
Black-throated Grey Warbler 2 2 1 1
Bushtit 16 15 1 15
Chestnut-backed Chickadee 74 41 33 8 38
Cedar Waxwing 4 4 2 2
Chipping Sparrow 11 10 1 1 9
Common Yellowthroat 96 63 34 3 61
Dark-eyed Junco 73 72 1 7 65
Downy Woodpecker 2 2 2
Dusky Flycatcher 1 1 1
Fox Sparrow 256 237 19 45 197
Golden-crowned Kinglet 92 80 12 9 68
Golden-crowned Sparrow 68 63 5 13 50
Hammond's Flycatcher 17 17 17
Hermit Thrush 134 127 7 18 109
House Wren 6 6 6
Hutton's Vireo 1 1 1
Lincoln's Sparrow 82 80 2 7 73
Marsh Wren 4 3 1 3
Merlin 1 1 1
MacGillivray's Warbler 53 47 6 1 46
Northern Flicker 1 1 1
Northern Pygmy Owl 1 1 1
Northern Waterthrush 2 2 2
Northern Rough-winged Swallow 1 1 1
Orange-crowned Warbler 193 183 10 52 129
Pine Siskin 7 7 2 5
Pacific Wren 84 75 9 15 63
Pacific-slope Flycatcher 223 220 3 19 202
Purple Finch 38 38 13 25

10
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Table 2 Continued. Summary of constant effort mist net captures at RPBO field site by species, band status
and age. After Hatch-year - AHY (birds in at least their 2nd calendar year) and Hatch-year - HY (birds in their
1st calendar year) are based on initial annual captures only.
. Total number of Numbgr el .N“T“.ber o
Species . new birds individuals AHY HY
birds captured
banded recaptured
Red-breasted Nuthatch 4 4 4
Ruby-crowned Kinglet 147 145 2 34 102
Rufous Hummingbird 6 6 6
Red-winged Blackbird 7 5 2 2 4
Savannah Sparrow 54 53 1 11 42
Sora 1 1 1
Song Sparrow 185 109 76 23 99
Spotted Towhee 156 142 14 14 130
Sharp-shinned Hawk 7 7 7
Swamp Sparrow 2 2 2
Swainson's Thrush 94 84 10 5 80
Townsend's Warbler 6 6 6
Trail's Flycatcher 1 1 1
Varied Thrush 2 2 2
Violet-green Swallow 4 4 4
Warbling Vireo 8 8 2 6
White-crowned Sparrow 163 110 53 11 107
Willow Flycatcher 58 56 2 7 49
Wilson's Warbler 263 245 18 14 235
White-throated Sparrow 6 4 2 1 3
Yellow-rumped Warbler 26 26 3 23
Yellow Warbler 151 147 4 41 107
Total 3165 2801 364 432 2407

P003-09. Golden-crowned Kinglet.

P003-09. Rufous Hummingbird.

11
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Table 3. Summary of constant effort mist net captures at RRUN field site by species, band status and age.
After Hatch-year - AHY (birds in at least their 2nd calendar year) and Hatch-year - HY (birds in their 1st cal-
endar year) are based on initial annual captures only.
. Total number of Numbgr 21 .N“T“.ber ot
Species . new birds individuals AHY HY
birds captured
banded recaptured
American Robin 1 1 1
Anna's Hummingbird 1 1 1
Bewick's Wren 5 4 1 4
Bushtit 4 4 3
Common Yellowthroat 2 2 2
Fox Sparrow 3 3 )
Golden-crowned Sparrow 5 5 5
Hutton's Vireo 1 1 1
Lincoln's Sparrow 5 5 5
Orange-crowned Warbler 6 6 6
Pacific Wren 2 2 2
Ruby-crowned Kinglet 1 1 1
Rufous Hummingbird 1 1 1
Song Sparrow 10 8 2 1 8
Total 69 65 4 4 62

P003-09. Brown Creeper. P003-09. Willow Flycatcher malformed tail.

12
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Table 4. Summary of daily Census Surveys and General Observations conducted during fall migration moni-
toring at RPBO Field Site 21 July-18 October 2009. Species are presented with maximum daily count and
total detections over the 90 day sampling period.
G Census Surveys General Observations
Maximum Count | Season Total Maximum Count | Season Total
American Green-winged Teal 12 70 16 109
American Goldfinch 97 751 80 754
American Kestrel 2 4 1 5
American Pipit 14 40 40 102
American Redstart 1 1
American Robin 176 1489 60 498
American Wigeon 8 19 3 5
Anna's Hummingbird 1 1 1 6
Bald Eagle 5 51 6 81
Barn Swallow 30 195 20 149
Black and White Warbler 1 1
Barred Owl 2 7 2 12
Belted Kingfisher 3 69 4 98
Bewick's Wren 9 217 5 89
Brown-headed Cowbird 8 25 6 44
Black-headed Grosbeak 1 5 2 21
Black Oystercatcher 8 59 12 127
Black Swift 1 1
Black Turnstone 4 9
Bonaparte's Gull 110 846 90 157
Brandt's Cormorant 22 75 35 236
Brewer's Blackbird 2 3 13 25
Brown Creeper 23 501 10 173
Band-tailed Pigeon 180 781 249 2358
Black-throated Grey Warbler 3 25 2 5
Bushtit 36 236 24 177
Bufflehead 1 1
Broad-winged Hawk 2 5 1 1
Canada Goose 23 216 36 660
California Gull 2200 19255 900 6476
California Quail 21 238 70 485
Caspian Tern 1 3
Cassin's Vireo 5 37 2 12
Chestnut-backed Chickadee 109 1948 23 462
Cedar Waxwing 61 424 45 452
Chipping Sparrow 22 51 15 95
Cliff Swallow 1 1
Cooper's Hawk 2 13 5 78

13
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Table 4. Summary of daily Census Surveys and General Observations conducted during fall migration moni-
toring at RPBO Field Site 21 July-18 October 2009. Species are presented with maximum daily count and
total detections over the 90 day sampling period.
G Census Surveys General Observations
Maximum Count | Season Total Maximum Count | Season Total
Common Loon 3 10 3 8
Common Merganser 1 1 1 2
Common Murre 838 1807 745 2336
Common Nighthawk 3 13
Common Raven 13 125 20 143
Wilson's Snipe 2 4 1 5
Common Yellowthroat 8 168 5 79
Double-crested Cormorant 40 179 46 216
Dark-eyed Junco 82 444 10 61
Downy Woodpecker 8 143 4 90
European Starling 40 314 70 507
Evening Grosbeak 4 15 6 19
Fox Sparrow 10 93 18 135
Great-blue Heron & 79 4 84
Golden-crowned Kinglet 175 1094 50 261
Golden-crowned Sparrow 13 93 12 95
Great Horned Owl 2 17 3 49
Golden Eagle 1 1
Greater Yellowlegs 3 22 5 33
Greater White-fronted Goose 4 26 9 28
Glaucous-winged Gull 700 4993 500 3093
Hammond's Flycatcher 10 34 2 13
Harlequin Duck 8 17 8 22
Hairy Woodpecker 5 84 4 85
Heerman's Gull 400 1623 250 1937
Hermit Thrush 16 57 10 72
House Finch 20 165 10 36
Hooded Merganser 4 5 1 1
House Wren 9 96 6 57
Hutton's Vireo 2 6 1 5
Killdeer 2 18 9 84
Long-billed Dowitcher 1 2 9 13
Least Sandpiper 23 57 16 115
Lesser Yellowlegs 1 2
Lincoln's Sparrow 21 137 15 83
Lesser Snow Goose 10 10 85 110
Mallard 22 264 17 331
Marbled Murrelet 1 1 7 17
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Table 4. Summary of daily Census Surveys and General Observations conducted during fall migration moni-
toring at RPBO Field Site 21 July-18 October 2009. Species are presented with maximum daily count and
total detections over the 90 day sampling period.
Gt Census Surveys General Observations
Maximum Count | Season Total Maximum Count | Season Total
Marsh Wren 2 33 3 32
Mew Gull 65 624 80 565
Merlin 1 3 2 19
MacGillivray's Warbler 9 31 9 22
Mourning Dove 1 1
Mute Swan 3 3
Northwestern Crow 9 19 25 81
Northern Flicker 15 263 9 140
Northern Goshawk 1 4
Northern Harrier 1 5 1 15
Northern Pintail 4 8 3 12
Northern Pygmy Owl 1 2 1 2
N. Rough-winged Swallow 31 70 10 57
Northern Shoveler 2 4
Northern Shrike 1 1 1 1
Northern Saw-whet Owl 1 1
Orange-crowned Warbler 32 247 30 261
Olive-sided Flycatcher 6 60 6 48
Osprey 1 2
Parasitic Jaeger 1 1
Pacific Loon 18 18
Pelagic Cormorant 6 11 10 43
Peregrine Falcon 1 7 2 13
Pectoral Sandpiper 1 1
Pink-footed Shearwater 2 2 5 5
Pigeon Guillemot 10 29 7 28
Pine Siskin 223 462 12 130
Pileated Woodpecker 1 9 3 32
Pacific-slope Flycatcher 28 208 10 108
Purple Finch 53 361 15 177
Purple Martin 2 5 25 58
Ring-billed Gull 1 1 1 1
Red-breasted Merganser 3 3
Red-breasted Nuthatch 60 1084 20 192
Red-breasted Sapsucker 1 1 1 1
Ruby-crowned Kinglet 77 334 25 127
Red Crossbill 77 1523 30 439
Red-eyed Vireo 1 2
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Table 4. Summary of daily Census Surveys and General Observations conducted during fall migration moni-
toring at RPBO Field Site 21 July-18 October 2009. Species are presented with maximum daily count and
total detections over the 90 day sampling period.
G Census Surveys General Observations
Maximum Count | Season Total Maximum Count | Season Total
Rhinoceros Auklet 500 2038 200 740
Ring-necked Duck 2 4 1 1
Red-necked Phalarope 250 507 200 681
Red-shouldered Hawk 1 1
Rock Dove 6 6
Ross' Goose 3 3
Red-tailed Hawk 11 37 20 129
Rufous Hummingbird 2 11 3 25
Red-winged Blackbird 44 329 85 385
Sandhill Crane 4 4 10 14
Savannah Sparrow 41 243 10 94
Short-billed Dowitcher 1 1 1 6
Semipalmated Plover 2 2 4 13
Semipalmated Plover 2 2
Sora 1 3 1 4
Sooty Shearwater 40 84 1500 2533
Song Sparrow 34 345 9 105
Spotted Sandpiper 2 5 1 2
Spotted Towhee 25 304 14 132
Sharp-shinned Hawk 8 57 15 144
Steller's Jay 6 45 6 35
Surfbird 35 35 10 10
Surf Scoter 9 22 25 96
Swainson's Hawk 1 1
Swainson's Thrush 3 26 3 50
Swamp Sparrow 1 1
Thayer's Gull 2 3 300 310
Townsend's Warbler 13 72 4 21
Tree Swallow 1 1 2 5
Turkey Vulture 600 2475 450 2795
Unknown Gull Spp 5000 21530 1000 3770
Vaux's Swift 70 118 50 110
Varied Thrush 5 37 5 32
Violet Green Swallow 210 470 60 367
Virginia Rail 1 4
Warbling Vireo 5 41 12 51
White-crowned Sparrow 45 522 40 496
Western Grebe 4 9
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Table 4. Summary of daily Census Surveys and General Observations conducted during fall migration moni-
toring at RPBO Field Site 21 July-18 October 2009. Species are presented with maximum daily count and
total detections over the 90 day sampling period.
Gpefes Census Surveys General Observations
Maximum Count | Season Total Maximum Count | Season Total
Western Gull 20 20 5 5
Western Kingbird 1 1
Western Meadowlark 2 2
Western Sandpiper 193 227 20 131
Western Tanager 1 5 6 33
Western Wood-Pewee 6 7 2 5
Willow Flycatcher 4 26 12 32
Wilson's Warbler 43 237 18 188
Winter Wren 26 297 10 120
White-throated Sparrow 1 1 1 1
White-winged Scoter 4 5
Yellow-rumped Warbler 66 505 40 291
Yellow Warbler 32 169 50 253

On 15 August 2009 an adult Yellow Warbler (Dendroica
petechia) banded on 29 August 2007 in Big Sur,
California was captured at the RPBO mist net station.
The species employs along distance migration strategy,
breeding north to Alaska, Yukon and Northwest
Territories and wintering south to central America, Peru
and Bolivia (Ehrlich et al. 1988). Western populations
of the species are showing declines on breeding sites
(Shuford and Gardali 2008). The multiple captures of
this bird indicate that it uses coastal habitats on its
south bound migration.

Conclusions:

Bird Studies Canada has identified the northern Pacific
coastal rainforest (Bird Conservation Region 5) as
a region of high research interest due to the large
number of range-limited species and sub-species
that occur there (Crewe et al. 2008). RPBO maintains
historic datasets and currently collects information on
38 of 54 priority landbird species within a vegetation
community of critical conservation concern (PIF BC/
Yukon 2006). These data are invaluable in assessing

the historic and current population status of coastal
migrant landbird species as RPBO operates the only
Pacific coastal migration monitoring effort in Canada
(Crewe et al. 2008)

With the high regional conservation responsibility in
mind, RPBO recommends the funding, design and
implementation of a study investigating the origin
and destination of migratory landbirds using southern
Vancouver Island (RBPO, RRUN) as a stopover site.
Not only would a study of this nature fill gaps in a
growing body of information on migratory connectivity
for western landbird species (Carlisle 2009), but also
it would add necessary context to the interpretation of
abundance and productivity trends derived from mist
netting and census efforts conducted to date. In order
to assess management actions and climatic effects
within Bird Conservation Regions, an understanding of
the breeding locations of migrant birds moving through
southern Vancouver Island is needed (Dunn et al.
2006).
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Introduction: nets; two existing lanes were blocked by fallen trees,
so a new net was added between the former net lanes.
The Northern Saw-whet Owl (Aegolius acadicus) is In 2009, a triangle of three proximate 12-meter-long x
a small, migratory raptor which has been monitored 2.6 meter-high mist nets was erected among the willow
extensively in eastern North America with well over and alder, and an audio lure (playing a Northern Saw-
150,000 individuals banded since 1955. whet Owl territorial call) was placed in the centre of the
triangle. Four passive nets were also employed: one
Since the fall of 2002, Northern Saw-whet Owls have to the southwest, one to the northwest, and two to the
been actively monitored at Rocky Point during their east of the owl-triangle.
southward migration. A total of 2278 Northern Saw-
whet Owls have been banded at Rocky Point since this
project’s inception.

Study Area and Methods:

Northern Saw-whet Owl migration was monitored
following protocols established by Project Owilnet
(www.projectowlnet.org), a continent-wide consortium
of banding stations. Owl monitoring at Rocky Point
was conducted nightly from one half hour after sunset
for six consecutive hours during the period from 15
September to 31 October, except when constrained
by military activities or inclement weather. Banding
occurred on a total of 43 nights during this period.

The mist-netting site established in 2008, southeast of
the banding station was used again in 2009. As in 2008, P003-09. Northern Saw-whet Owl.
trees damaged by winter winds forced the relocation of
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Once captured, the owls were removed from the nets
and numbered aluminum leg bands were affixed. In
addition, various morphometric measurements were
taken and the age of the birds was determined. When
possible, using the criteria from Project Owlnet, the sex
of the owl was also determined, and then the bird was
released.

Results:

In 2009, 344 Northern Saw-whet Owls and 5 Barred
Owils (Strix varia) were banded during 1455.3 net hours
of operation. The capture rate of Northern Saw-whet
Owls was 0.33 birds/net hour. The capture rate was
below the best rate of 0.40 birds per net hour achieved
in 2003. Of the 344 Northern Saw-whet Owls banded,
51.0% were hatch-year birds, 31.1% were second-
year, 16.1% were after second-year and 1.2% were
unspecified after hatch-year birds. Three of the Barred
Owils captured in 2009 were hatch-year birds and two
were second-year individuals.

The captures were well distributed throughout the
banding period, with the peak week occurring between
2 October and 8 October. One hundred and thirty-two
(38.4%) of the owls were banded within this week, with
the nights of 2 October and 7 October both having the
maximum nightly capture of 23 Northern Saw-whet
Owils.

During the banding period, a Northern Saw-whet Owl
banded on 5 October at Rocky Point was captured
on Bainbridge Island (Seattle), Washington on 18
October. This was the fourth recapture of a Rocky Point
bird at the Bainbridge Island site. A banded Northern
Saw-whet Owl captured at Rocky Point on 1 October
2009 was originally banded on Bainbridge Island on
19 October 2008. This was only the second foreign
recapture at Rocky Point of a Northern Saw-whet Owl
banded at another site.

As in previous years, the majority (60.2%) of the
Northern Saw-whet Owls captured were determined

to be females using the combination wing chord/mass
criteria established by Project Owlnet. Only 11.9% were
identified as male. The remaining birds fell within the
overlap range of the two sexes and thus their gender
could not be determined through measurements.

Five Northern Saw-whet Owls banded at Rocky Pointin
2009 were subsequently recaptured on-site; four were
recaptured on the same night as they were banded, as
is the usual case. One bird, however, was banded on
28 September, then recaptured twice on the night of 4
October, indicating a stopover at the site of at least six
days. There were no between-year recaptures in 2009.

Five Barred Owls were banded during the fall 2009
season, three of which were aged as hatch-year and
two as second-year. Based on the criteria in Pyle
(1997), one bird was determined to be a male. The
measurements of the other four birds fell within the
range of overlap between males and females, so the
gender could not be determined. RPBO had its first
recapture of a Barred Owl in the mist-nets in 2009. A
hatch-year bird banded on 6 October was recaptured
on 10 October.

nets in 2009 at RPBO.
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Figure 1: Northern Saw-whet Owl Captures at Rocky
Point, 2002-2009.

The ratio of hatch-year to after hatch-year birds was
considerably lower than the norm, and was similar
to the data collected in 2005, possibly reflecting the
suggested four-year cycle. During migration, hatch-
year birds of the majority of species studied at Rocky
Point, including Northern Saw-whet Owls, tend to
comprise about 70 to 90% of birds captured. In 2009,
only 50.9% of the Northern Saw-whet Owls captured
at Rocky Point were hatch-year birds, suggesting
relatively poor breeding success. Since the start of the
project, only 2005 had a lower ratio of hatch-year birds
(40%). The proportion of second-year birds (31.9%)
was markedly higher than usual, but was comparable
to the year following the first peak in captures observed
at Rocky Point. In 2005, 33.3% of the captures were
second-year birds. This could be expected because
in peak years, an unusually high percentage of the
captures are hatch-year birds. If normal winter survival
rates occur, a greater proportion of birds in the next
year will be second-year individuals.

The statistical tool that is used to determine the sex
of the owls was developed using measurements from
eastern Saw-whet Owls, primarily during the breeding
season. A number of the owls captured at Rocky Point
were considerably larger than the maximum values
listed on the sexing chart, suggesting that there may be

differences between eastern and western populations
or between the weights of birds during breeding and
migration. Personnel at the Beaverhill Bird Observatory
(Alberta) have found similar discrepancies (Lisa
Priestley, personal communication, October 2009); as
a consequence, they are developing a tool to better
identify the sex of western birds, particularly during
migration when primary sexual characteristics cannot
be observed.

3

P003-09. Banded Northern Saw-whet Owl.
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There is considerable debate as to whether Northern
Saw-whet Owls are truly migratory or if they are
instead nomadic (Marks and Doremus, 2000). Little is
known, particularly in western North America, about the
relationships between the birds’ breeding grounds and
their fall movements. The two foreign encounters since
this project began were both recaptured north of their
banding sites in Forks, Washington and Bainbridge
Island, Washington. Given the significant numbers
of captures of this species at Rocky Point, there
is potential for the use of stable isotopes to provide
answers to the growing number of questions about
Northern Saw-whet Owl movement.

Conclusions:

The number of captures in 2009, with the low ratio of
hatch-year birds suggests a poor breeding season.
Longitudinal information on this species will help
determine the nature, although not the cause, of
population cycles. Stable isotope research could
identify the breeding areas of birds which pass through
Rocky Point allowing for deeper analyses of conditions
leading to productivity changes.

Rocky Point is a significant location on the southward
route of the Northern Saw-whet Owl. As one of only
five Project Owlnet sites west of the Rocky Mountains
actively monitoring this species, continued banding
operations at Rocky Point contributes greatly to the
knowledge base for western populations. RPBO
will be able to provide a coastal perspective to the
development of sexing measurement criteria, which
appear to have geographic variances.

All data from this project have been submitted to the
Canadian Wildlife Service forinclusion in their database
and submission to the Bird Banding Laboratory of the
U.S. Geological Survey.
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P003-09. Northern Saw-whet Owl in release box.
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Introduction:

The process of capturing wildlife and the marking and
collecting of data and samples from individual birds
require specialized training to ensure animal safety and
successful research results. Since 2003, the Rocky
Point Bird Observatory (RPBO) has been offering
short training programs to teach the correct techniques
in bird capture, banding, ageing, and in morphometric
measurements.

Study Area and Methods:

The Avian Monitoring and Bird Banding workshop
consisted of lectures, lab sessions, and field work at
Royal Roads University. For the field component, six
mist nets were used to capture songbirds that were
used for live teaching demonstrations. The workshop
instructor was Ann Nightingale, president of Rocky
Point Bird Observatory and a licensed passerine,
hummingbird and raptor bander. Several banders and
volunteers assisted with the training, providing about a
three-to-one student-to-trainer ratio.

The 2009 workshop focused on providing training
for novices to bird banding. Lectures covered bird
identification, safe handling of birds and the basics of
ageing and sexing passerines. The lab component of

the workshop focused on bird identification techniques,
and for those with considerable identification

experience, on ageing and sexing the birds according
to the criteria in Pyle (1997). Local specimens held by
RPBO under the appropriate federal and provincial
permits were used in the lab component. A collection
of study skins borrowed from the Canadian Wildlife
Service’s Bird Banding Office was used to provide
access to specimens from eastern North America.

P003-09. Banding a Wilson’s Warbler.
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P003-09. Banded Spotted Towhee.

Field sessions included site selection and net set up as
well as capture and extraction of birds. As the majority
of participants were novices, and to reduce stress on
the birds, less emphasis was placed on the actual
banding of birds during the field component than in
previous workshops. More time was spent at the nets,
instructing participants on safe handling and extraction
of birds from the mist nets. All participants had several
opportunities during the field component to handle live
birds and to band at least one individual.

Banders Andy Stewart (raptors) and Jonathan and
Alison Moran (hummingbirds) provided field and lab
sessions outlining the specific practices related to
banding these families of birds.

This year, an optional lab session on specimen
preparation was given for those who were interested in
acquiring this skill.

Results:

Fourteen participants attended the workshop. Thirty
birds of three species (Dark-eyed Junco, Spotted
Towhee, and American Robin) were fully processed
and banded. Birds were banded by holders of valid
Canadian Wildlife Service banding permits, or by the
students under the supervision of permitted banders.
The data collected were sent to the Canadian Wildlife

Service. Detailed banding data are either available
by request from RPBO, or via the CWS Bird Banding
Office in Ottawa.

Discussion:

The bird banding workshop has been very successful
in providing specialized training to people working
on bird research projects throughout western North
America. The Royal Roads site is an ideal location
for the workshops due to classroom, accommodation
and field study amenities. The use of several banders
and volunteers to assist the instructor has proven very
effective in ensuring that all participants are exposed
to a variety of bird handling techniques and strategies
for bird identification, and to reduce potential stress on
the birds. Several past participants have gone on to
volunteer or work in ornithology and at least one has
now achieved a Master’s Permit for banding.

Conclusions:

The Avian Monitoring and Bird Banding workshops
continue to be well received by the participants. By
providing an introduction to safe handling of birds as
well as techniques for ageing, sexing and monitoring
populations, the workshop prepares participants for
field study or volunteer positions.

RPBO plans to offer another workshop in March 2010.

P003-09. Banding Station at Rocky Point.
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Introduction:

The Monitoring Avian Productivity and Survivorship
(MAPS) project was created by the Institute for Bird
Populations in 1989 to assess and monitor the vital
rates and population dynamics of over 120 species of
North American breeding landbirds at more than 500
sites across North America. The site at Rocky Point has
been used for MAPS since 2003, except for a hiatus in
2007. The MAPS site at Royal Roads University was
not used in 2009 due to a lack of human resources.

The purpose of the MAPS project at Rocky Point
is to create an inventory of the breeding songbird
populations using a standardized methodology, and to
record sightings of other species to allow comparisons
of populations and avian diversity over time and across
MAPS sites. The data are submitted to both the Canada
Wildlife Service (banding data) and to the Institute
of Bird Populations (banding, observation, breeding
status, and habitat structure data).

Study Area and Methods:

MAPS monitoring was conducted at Rocky Point,
following the MAPS protocol (DeSante et al., 2009).

Songbirds were captured in mist nets and banded
during standardized sampling sessions. The mist nets
were located in a variety of habitat types, at prescribed
distances from each other. The area covered by the
MAPS station was approximately 3.25 hectares. The
sessions were conducted for a six-hour period starting
at sunrise once per 10-day period between 31 May and
10 August. Nets were not operated in rainy or windy
conditions. The MAPS protocol requires a minimum of
five years of data (to account for annual variation in
populations) before trend analysis or site comparisons
can be made.

Results:

A total of 231 birds (excluding birds that were
recaptured) of 37 species were banded at Rocky Point
during the MAPS project in 2009, making this a below
average year. The capture rate was 0.58 birds per net
hour.

Fifteen birds captured at Rocky Point had been banded
at Rocky Point in previous years. These were Chipping
Sparrow (Spizella passerine banded in 2008), Red-
winged Blackbird (Agelaius phoeniceus, 2008),

Chestnut-backed Chickadee (Poecile rufescens,
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2008), Swainson’s Thrush (Catharus ustulatus, 2006),
Orange-crowned Warblers (Vermivora celata, 2006,
2008), Cliff Swallow (Petrochelidon pyrrhonota, 2005),
American Robins (Turdus migratorius, 2006, 2008),
American Goldfinch (Spinus tristis, 2008), Song
Sparrow (Melospiza melodia, 2008), Pacific-slope
Flycatcher (Empidonax difficilis, 2008) and Spotted
Towhee (Pipilo maculates, 2008). An additional 29
within-season recaptures were recorded. An Orange-
crowned Warbler banded at Rocky Point in July 2008
was recaptured at Witty’s Lagoon Regional Park in July
2009. Although Witty’s Lagoon is only 8 km away from
the original banding site, Orange-crowned Warblers
are migrants, and this bird had likely just returned
to the area from its wintering grounds thousands of
kilometers away.

Although the focus of MAPS is locally breeding birds,
birds not normally seen in the area have been captured
during monitoring. In 2009, a Chestnut-sided Warbler,
only the second observed record of this species for the
Victoria area, was captured in the same net that caught
a Rose-breasted Grosbeak in 2008.

An Olive-sided Flycatcher (Contopus contopus), a
species listed as threatened under the federal Species
at Risk Act (SARA), was captured and banded in
2009. As this was an incidental capture (i.e. was not a
targeted study species), banding was allowed without
a SARA permit. This species has been identified as a
breeding bird at the Rocky Point MAPS site.

Table 1 lists by species the number of birds captured
and recaptured at Rocky Point in 2009.

Discussion:
Rocky Point continues to be productive in terms of

the number of individuals observed and in species
richness. Weather played a major factor in the reduced

capture rate in 2009. On several banding days, one
or more nets, including the most productive on the
site, needed to be closed due to high winds. This
undoubtedly affected both the number of individuals
and the diversity of species captured.

The recapture rate of birds banded in previous years
is an important component of the MAPS program.
Although there is no expectation that the same adult bird
will be captured every year, consistency in placement
of the nets, dates of monitoring and habitat structure
should lead to a high recapture rate of breeding adults
over time. This information is a key component of the
survivorship aspect of the MAPS research.

Conclusions:

The MAPS program is providing data on the productivity
and survivorship of a wide variety of species in varied
habitats across North America. The MAPS database
serves as an important resource for population
monitoring and conservation efforts, and may also
provide valuable information on range changes. The

monitoring at Rocky Point should continue.

As with any longitudinal survey, sites should be chosen
which have the least probability of major habitat
changes during the study period.
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Table 1: MAPS captures at Rocky Point in 2009
Species New Band Recapture Unbanded Total
American Goldfinch 1 1
American Robin 1 1
Barn Swallow 5 3 8
Bewick's Wren 6 1 7
Black-headed Grosbeak 25 1 26
Brown Creeper 2 2
Brown-headed Cowbird 18 4 22
Cassin’s Vireo 2 2
Cedar Waxwing 1 1
Chestnut-backed Chickadee 1 1
Chestnut-sided Warbler 6 2 8
Chipping Sparrow 1 1
Cliff Swallow 1 1
Common Yellowthroat 3 2 5
Downy Woodpecker 24 3 2 29
House Finch 2 2
House Wren 1 1
Hutton's Vireo 2 1 3
MacGillivray's Warbler 16 3 19
Northern Flicker 4 4
Northern-Rough-winged Swallow 26 3 1 30
Olive-sided Flycatcher 6 3 9
Orange-crowned Warbler 11 5 2 18
Pacific Wren 2 1 3
Pacific-Slope Flycatcher 6 1 7
Purple Finch 3 1 4
Red-winged Blackbird 1 1 2
Rufous Hummingbird 1 1 2
Song Sparrow 2 2
Spotted Towhee 2 4 6
Swainson's Thrush 2 2
Tree Swallow 33 3 1 37
Violet-green Swallow 1 1
Warbling Vireo 1 1
White-crowned Sparrow 1 1
Willow Flycatcher 1 1
Wilson's Warbler 5 4 9
Yellow Warbler 6 1 7
Yellow-rumped Warbler 1 1
Total Individuals 231 44 12 287
Total Species 37 19 8 41
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Introduction:

The objectives of this study were to monitor winter
moth, Operophtera brumata L., population densities
and determine percent parasitism by two parasitoid
species, a parasitic wasp, Agrypon flaveolatum, and
a parasitic fly, Cyzenis albicans, introduced in the
Greater Victoria area in British Columbia. This was
the 25th year that winter moth and its parasitoids were
monitored at this location.

Winter moth is a pest that originated in Europe, where
it mainly attacks fruit and deciduous trees, although it
also attacks Sitka spruce (Picea sitchensis) plantations
in Scotland (Hunter et al. 1991). In Canada, it was
first reported in Nova Scotia in 1949 (Hawboldt and
Cumming 1950), and was first positively identified in
the Victoria area in 1976 (Gillespie et al 1978). By the
following year (1977), the winter moth defoliated over
120 km? on southern Vancouver Island (Embree and
Otvos 1984).

Winter moth’s principle host on Vancouver Island is
the Garry oak, Quercus garryana Dougl., the only oak
native to British Columbia. Garry oak is the dominant
species in the Garry oak ecosystem, the richest
terrestrial ecosystem in coastal British Columbia, which

provides habitat to many endangered species of plants
and animals (Fuchs 2001). In addition to threatening
Garry oak, the introduction of winter moth also posed a
threat to the fruit growing regions of B.C.

In the late 1950s and early 1960s, a highly successful
biological control program was conducted in Nova
Scotia, during which six parasitoid species were
introduced from Europe. Only one parasitic fly and
one parasitic wasp species became established, but
these two species are credited with controlling the
winter moth in Nova Scotia (Embree 1971). Following
this example, in 1979, the Canadian Forest Service
commenced introduction in B.C., both from Europe and
from Nova Scotia, of these two parasitoids. These two
species, a parasitic wasp, Agrypon flaveolatum, and
a parasitic fly, Cyzenis albicans, were released over a
four-year period at a total of 33 different locations in the
Victoria area (Embree and Otvos 1984). One of these
locations was in a Garry oak meadow on Hotham Street
on the Naden property. Following the completion of the
release program in 1982, a monitoring program was
initiated at several Garry oak stands in the Greater
Victoria area to track the success of the introductions
in controlling winter moth.
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Study Area and Methods:

Two proven sampling methods were employed to
monitor winter moth population and to measure the
interaction between the host and the introduced
parasitoid species in the Greater Victoria area (including
the DND Naden property).

P031-08. Agrypon adult (above) and pupa.

Winter moth population density:
Winter moth population densities were determined
using the method outlined in Otvos (2009).

Percent parasitism:

Mass collection and rearing of the larvae was done
following the method outlined in Otvos (2009). Because
both parasitoids hatch and feed inside the host
pupae, they cannot be identified until they complete
development during the fall and winter months. Thus,
percent parasitism by Cyzenis albicans and Agrypon
flaveolatum during 2009 can only be determined in the
spring of 2010 after the overwintered parasitoid adults
have emerged. Therefore, only parasitism of winter
moth larvae collected during the spring of 2008 can be
reported at this time.

Results:

At the Naden sample plot, winter moth population
densities averaged 0.21 and 0.16 larvae per leafin 2008

and 2009, respectively. This was lower than the overall
average for the Greater Victoria area of 0.27 and 0.28
larvae per leaf in 2008 and 2009, respectively. The
winter moth population densities in the Greater Victoria
area caused light defoliation of the leaves that in some
locations was visible from a distance. At Naden, the
damage caused by the winter moth on most trees was
negligible and could only be seen close up, with few
leaves having “shot-gun” type holes chewed by the
feeding larvae and no discoloration of the damaged
leaves was observed.

Parasitism by Cyzenis albicans, the more prevalent
of the two introduced parasitoids, at Naden increased
from 13.6% parasitism in 2007 to 38.8% in 2008. This
change was also reflected in the Greater Victoria area,
where percent parasitism by C. albicans increased from
an average of 10.8% in 2007 to 32.5% in 2008. We
are unable to explain this sudden trebling of percent
parasitism by C. albicans at Naden or in the Greater
Victoria area at this time.

Parasitism by Agrypon flaveolatum, which has for
the last 10 years remained extremely low (averaging
of 0.4% at the Naden location), suddenly increased
to levels that have never been observed previously.
No A. flaveolatum were recovered at Naden in 2007,
but Agrypon flaveolatum parasitized 3.8% of winter
moth larvae in 2008. A similar increase in parasitism
of winter moth by A. flaveolatum between 2007 and
2008 was observed at the five other oak sites that are
sampled on a routine basis.

Discussion:

Winter moth populations at Naden were lower in
2008 and 2009 than the regional average, but this is
not unusual because both winter moth and parasitoid
population densities have been consistently lower at
Naden than the average levels for the Greater Victoria
area since 1991. On average, winter moth populations
during the years 2003-2009 were the highest recorded
since 1983 in the Greater Victoria area, although
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populations have fluctuated considerably at individual
sampling locations.

Parasitism by C. albicans increased at Naden (from
13.6% in 2007 to 38.8% in 2008), mirroring a similar
increase throughout the Greater Victoriaareaas awhole
(from 27.3% to 32.5%) for 2007 and 2008, respectively.
In 2009, the average winter moth population in the
Greater Victoria area remained at approximately the
same level as in the previous year, with some minor
variations among the plots. This may be due, in part,
to the decreased presence of Cyzenis albicans in the
Greater Victoria area during the last 9 years (since
2000, there have been 4 years when parasitism by
Cyzenis albicans was 10% or lower). This reduction in
parasitism by C. albicans has undoubtedly enabled the
winter moth to maintain its current population levels,
rather than declining to its pre-2000 levels (as occurred
briefly between 2006 and 2007). Unfortunately, it is
difficult to know what effect weather may also have
played in reducing the effectiveness of the parasitoids
(since the parasitoid rearings are done under controlled
conditions in the laboratory). Parasitoid emergence is
likely to be lower in the field when precipitation is lower
than average, and the parasitoids may have trouble
“chewing” their waythrough the dried out cocoons and
crust of the duff or soil surface.

The biggest surprise was the unexpected increase in
parasitism by Agrypon flaveolatum. Based on previous
year’s data, and the last 20 years of monitoring, it was
expected that parasitism Agrypon flaveolatum would
remain at or below 1% in 2008.

It appears that a partial equilibrium may have
been reached between the winter moth and its two
introduced parasitoids. Data collected over the past
26 years indicates that these introduced parasitoids
will not eliminate the winter moth (this was never
expected), but that small fluctuations will increase in
amplitude from time to time to the point where winter
moth populations will temporarily “escape” from its
parasitoids and cause light to moderate defoliation of

Garry oak in localized areas in the Greater Victoria
area. Itis not known what, if any, factors could disrupt
this “natural balance” reached between the winter
moth and its parasitoids. The infrequent application
of Bacillus thuringiensis subsp. kurstaki against gypsy
moth during eradication programs may temporarily
disrupt this equilibrium reached between the winter
moth and its two introduced parasitoids. Parasitoid
emergence may also decrease during dryer than
normal spring, when the “hardened” cocoon and duff
surface may negatively affect parasitoid emergence.

P031-08. Collecting Winter Moth larvae.

Conclusions:

Monitoring the winter moth and its parasitoids indicates
that the two introduced parasitoids, Cyzenis albicans
and Agrypon flaveolatum, have controlled the winter
moth in the Greater Victoria area. However, both the
recent drought (which makes the soil dry and hard,
making it difficult for the mature larvae to burrow
into the soil to pupate in mid- to late May) and the
eradication programs conducted against both Asian
and European gypsy moths in the Greater Victoria area
have made it difficult to predict with any certainty when,
and at what host density levels, the winter moth and its
parasitoids will reach or remain in equilibrium. In these
eradication programs, the bioinsecticide, Bacillus
thuringiensis subsp. kurstaki (Btk), was used. Although
Btk has a much narrower target range than chemical
insecticides, it still affects a number of Lepidoptera
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species, including the winter moth. Therefore, it may
be desirable to continue monitoring these insects.
Continued monitoring will not only reveal the stability of
the equilibrium reached by the winter moth-parasitoid
complex, it will also show if this equilibrium is affected
by the periodic use of Btk to prevent the establishment
of another invasive species, the gypsy moth. Soll
moisture conditions may also need to be monitored
during this period when mature larvae drop to the
ground to burrow into the soil, and during adult moth
and parasitoid emergence.

One of the authors (1.S.0tvos) retired on November
6, 2009. The winter moth monitoring program will be
written up as one or more manuscripts for publication
in scientific journal(s).
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Introduction:

Western Purple Martins (Progne subis arboricola), the
largest member of the swallow family in North America,
are at the northwestern limit of their breeding range in
southwest British Columbia (B.C.). This partly accounts
for the low abundance and Blue-listed conservation
status (“Vulnerable”) in B.C., in combination with
widespread habitat loss and competition for cavity
nest sites from non-native species within their historic
breeding range. This subspecies is considered at risk
throughout the breeding range west of the Rocky Mts.,
from B.C. to California (CA). In 1984 martin numbers
had decreased to less than five known pairs in B.C.
By 1995, in response to provision of man-made nest
boxes for a decade, the total number of known active
Purple Martin nests in B.C. had increased to 55 (BC
Ministry of Water, Land and Air Protection, 1997).

Since 1997 Purple Martin colonies in B.C. have
been monitored systematically to document annual
abundance and juvenile production. As well, from
75% to 98% of all nestlings produced at known
breeding locations in B.C. have been banded each
year with standard Canadian Wildlife Service (CWS)
identification bands and with uniquely coded coloured

plastic or aluminum auxilliary marker bands; the latter
are visible with binoculars and readable with a spotting
scope. The goals of banding are to monitor inter-
colony movements (natal dispersal and recruitment)
and interactions, annual migration, population age
structure, fledgling production and seasonal mortality.

Conservation efforts have resulted in the B.C. martin
population recovering to ~200 pairs at 16 colonies
in 2000 (Darling et al. 2004), and to a peak of ~650
pairs at 46 colonies in 2007, before declining to ~500
pairs (-23%) at 45 colonies in 2009. The rapid growth
prior to 2007 was caused by three nesting seasons
with favourable weather that resulted in high nesting
success, production and subsequent recruitment
(Cousens et al. 2005a, 2005b, Lee et al. 2007). The
recent decline was the result of adult losses in spring
2008 and low recruitment after reduced nesting
success and production in 2007 and 2008, caused by
unfavourable spring and summer weather (Finlay et al.
2009).

Study Area and Methods:

The DND Colwood and Royal Roads colony sites,
located on southern Vancouver Island near Victoria,
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are two of 45 currently active nest box sites throughout
the Strait of Georgia in B.C. In 2009, 42 Purple
Martin colonies, including DND sites, were Vvisited
periodically to identify individuals banded in B.C. and
Washington (WA) in previous years, inspect nests,
document number of pairs and nesting success and
band nestlings. The number of visits per colony varied
depending on ease of access, with multiple monitoring
and band-reading visits and 2-3 nest check and
banding visits at accessible sites and at least one nest
check and banding visit at more remote sites. Bands
were read with 15-45x or 20-60x spotting scopes and
the band codes were recorded. The number of eggs
and/or nestlings were recorded in all accessible nest
boxes inspected. Adults captured incidentally on the
nest were examined and band numbers were recorded
before the bird was replaced on the nest or released.

Productivity was determined for each colony on a
per pair basis and used in combination with overall
abundance and average overwinter survival from
previous years to predict the returning population the
following year from the B.C. population forecast model.
Production in excess of ~2.5 young/pair indicates
a probable population increase, while lower values
typically indicate a decline. As well, the sample of birds
identified and aged from incidental captures and band
reading with spotting scopes was used to document
subadult dispersal and recruitment from natal colonies
and adult relocation from previous breeding sites,
provide longevity data, and estimate age composition
of the population.

Eight visits to the Colwood colony and 15 to Royal
Roads occurred between 15 April and 28 August for
observations, nest box checks and banding nestlings,
with more visits to Royal Roads for box checks and
banding. Banding data and band resight records of
identified individuals were compiled and submitted to
the CWS Banding Office.

Results:

After three years of unexplained nest failure and
abandonment at the Colwood colony (Finlay et al.
2009), no adult martins returned to or tried to nest at
this site in 2009, for the first time in over two decades,
and later-arriving subadult martins did not re-occupy
the site later in the season. The Colwood colony was
visited on 8 occasions between April 18 and July 26.
Two adult male martins were seen and heard flying
overhead on April 18, but did not visit or occupy the
nest boxes during the site monitoring visit, and none
were seen thereafter. Since martins do not initiate
nesting after early-mid July, there were no further
observations here after July 26 and no opportunity to
monitor nest boxes for nocturnal predator attacks with
a remote infra-red motion-sensitive camera.

In contrast, the established colony at Royal Roads
University experienced a substantial population
increase, from six pairs in 2007 and only three pairs in
2008 to 12 pairs in 2009, occupying all but two of the
14 standard wooden nest boxes (but none of the five
PVC nest tubes). The remaining nest boxes were used
by swallows (several additional pairs were displaced
by martins). The Royal Roads colony was visited and
monitored on the same dates as the Colwood site,
with additional visits for banding nestlings in July and
August, for a total of 15 visits. Two pairs of adult martins
were first observed at the nest boxes on the evening of
30 April, seven to ten days after they arrived at many
other south-central Vancouver Island colonies, though
they were settled into nest boxes and may have arrived
a few days earlier. Additional adult and subadult birds
continued to arrive throughout May and June, with all
available nest boxes occupied by martins or swallows
by the end of June. A total of 45 nestlings in 11 nest
boxes (4.1 young/pair) were banded between July 17
and August 11, all of which apparently fledged.

Several pairs also attempted to nest again in ports in
the side of vessels temporarily berthed at Dockyard, as
in some previous years. Attempts were made by ship’s
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crew to locate and remove the nests before eggs were
laid and a protocol has been developed to identify and
discourage such nesting attempts before eggs are laid
in future.

We read band numbers on birds banded as nestlings
in previous years, to determine where and when
these birds were originally banded and fledged, which
indicate the extent of dispersal and genetic mixing in
the regional population. While reading ~250 bands at
>20 colonies around the Strait of Georgia in 2009, we
found nine birds (<4%) at colonies widely distributed
around the Strait (Victoria, Ladysmith, Nanoose, Deep
Bay and Vancouver) that had fledged at Colwood in
2003-2005, prior to initial colony abandonment in 2006.
One bird banded at the small Royal Roads colony in
2007 was seen at Comox in 2009.

No bands were read at the Colwood colony site in
2009, since no martins nested there. Five bands were
read on birds nesting at the Royal Roads colony on
July 29, all fledged from colonies on eastern Vancouver
Is. (Patricia Bay, Cowichan Bay, Newcastle Island
[Nanaimo], Nanoose Bay and Fanny Bay) in 2004,
2007 and 2008. These reflect the usual diversity and
mixing of natal origins found at established martin
colonies in B.C.

Discussion:

No adult (2+ years old) or subadult (1 year old) martins
returned to and attempted to nest at the Colwood
DND diving dock site in 2009, after complete nest
failure and colony abandonment in the previous three
years. The cause of repeated abandonment remains
unconfirmed, but is thought to be the result of nocturnal
nest predation attempts by owls (Finlay et al. 2009).

The lack of re-occupation of the Colwood site in 2009
is not surprising, given the absence of returning adults,
low nesting success and fledgling production in 2008,
and the resulting very low subadult recruitment rate
and continued B.C. population decline. Later-arriving

subadult martins (which are responsible for occupation
of mostvacantsites) are strongly attracted to established
colonies with adult birds, usually occupying vacant
sites when the population is growing and established
colonies begin to saturate. This was not the case in
B.C. in 2009; very few formerly vacant sites were
utilized, and in all cases by relocating adults rather than
subadult recruits. However, based on the successful
nesting season and higher fledgling production rate in
southern Vancouver Island (3.2 young/pair) and B.C.
as a whole (3.3 young/pair) in 2009, a higher subadult
recruitment rate and a population increase are expected
in 2010. If so, re-occupation of the Colwood site next
year may occur.

The dramatic increase from three to 12 nesting pairs at
the Royal Roads University colony was atypical, given
the overall population decline, with increases at only a
few colonies, mainly in the Victoria area. Because of
the adult losses and low fledgling production in 2008
(Finlay et al. 2009), subadult recruitment in 2009 was
low at most colonies, as predicted by the B.C. population
forecast model. Most colonies showed moderate
population declines, except at several colonies in
Baynes Sound, where fledging success in 2008 and
subadult recruitment in 2009 were above average.
Many of the “new” birds at Royal Roads this year were
adults, suggesting they may have relocated from the
nearby West Bay colony, where due to an oversight,
nest box entrances remained plugged to deter House
Sparrows well into the nesting season, causing early
arriving adults to relocate and nest elsewhere.

Raising only a single brood in a season, martins exhibit
variably asynchronous nesting timing to reduce the
impact risk from periods of adverse weather, with the
early season timing determined by weather conditions.
Unlike the previous two years with prolonged cold
wet spring weather, the spring of 2009 was unusually
warm and dry, resulting in early abundance of flying
insects for food and very early nesting by earlier-
arriving adults and some early subadult martins, with
many adults laying eggs by the end of May. Combined
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with the low number of later-arriving subadult recruits
present in 2009, this synchronized most of the nesting
in the earlier portion of the season (the reverse of
the situation in 2008), again leaving the nestlings
particularly vulnerable to periods of adverse weather
during the critical early nestling rearing period.

Fortunately, there was only one significant period of
cool wet weather for several days in early July and
nestling losses were not severe. As a result, overall
fledgling production was relatively high (3.3 young/
pair), resulting in a predicted population increase to
600-650 pairs (+20-30%) from the population forecast
model for Purple Martins in B.C. in 2010. Should the
predicted forecast materialize, this will largely offset
the previous two years of declines.

The number of banded Purple Martins from the once
large (~50 pairs) Colwood colony that are seen at
other colonies (12 in 2008, nine in 2009) is declining.
After four consecutive years without production at the
Colwood site, birds banded here in earlier years are
becoming uncommon as older birds drop out of the
population due to normal mortality. All banded birds of
Colwood origin seen in 2009 were at least 4 years old
(i.e., they fledged between 2003 and 2005).

The scarcity of banded birds from Royal Roads seen
at other colonies in 2009 reflects the small size of
the colony (1-6 pairs) and resulting low production in
previous years.

Conclusions:

After a prolonged decline in the mid-late 1900s, for
the past two decades the Purple Martin population
has been increasing in B.C., prior to recent adverse
weather-related declines. This recovery is the result of
the provision of and continued availability of clustered
single nest boxes. The volunteer-driven nest box-based
recovery program for Purple Martins since 1985 has
been highly successful in preserving and recovering
the B.C. martin population. The recent declines in
abundance were caused by normal adverse weather

effects, which tend to regulate martin populations
and cannot be avoided. However, based upon the
good productivity in 2009, the recent losses may be
compensated for by increased recruitment in 2010.

The ongoing monitoring and banding studies of Purple
Martins in B.C. have provided a well-documented record
of the progress of recovery and continue to provide
valuable biological data on productivity, dispersal,
recruitment, longevity and population dynamics.

Over 1750 of ~9600 Purple Martins banded as
nestlings at B.C. colonies in 1997-2008 have been re-
sighted at different colonies than their natal colonies in
B.C., as well as in WA and Oregon, and in CA during
migration. In addition, 30 of ~1400 birds banded in
WA in 2001-2008 have been sighted throughout the
breeding range in B.C. These data confirm that regional
populations mix and overlap, as supported by the
results of mitochondrial DNA analysis comparing west
coast and eastern populations (Baker et al. 2008). The
DNA study indicates that the B.C. colonies are part of a
broader regionally stratified population in BC-WA and
throughout the west coast breeding range. (For further
discussion of our recent western martin DNA studies
see Finlay et al. 2009.)

The band re-sight data also provide information on
the average and maximum life span of Purple Martins,
as well as inter-annual variations in population age
structure. Those data are critical to understanding
population fluctuations and managing the recovery
of this at-risk species. Recently, several 9 -11 year-
old banded birds have been confirmed. As well, the
proportion of subadult recruits in the B.C. population has
declined annually since the period of high production
and rapid growth in 2003-2006, from 50-60% in 2004 to
only ~10% in 2009. This suggests an aging population
with a growing proportion of older birds and potential
for future collapse, as a result of insufficient recruitment
to offset annual mortality losses. The relatively high
production rate this year may reverse this trend in 2010
and restore a more balanced population age structure.
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The recovery and monitoring program will continue in
2010, including all recent activities at the Colwood site,
with the hope of determining and if possible mitigating
the cause of colony abandonment. In 2010, if there
are sufficient numbers of martins at Colwood and if
funding permits, we may install a motion-sensitive,
infra-red flash, wildlife monitoring camera for nocturnal
monitoring to attempt to determine if owls are visiting
the colony. The equipment will be installed as described
and approved for the 2009 season.

We also intend to continue the monitoring, nestling
banding and band reading sessions at the Royal Roads
University colony, as in 2009.

We hope to obtain access to colonies by 1 April 2010, as
martins may return in early April, so that we can check
for and read bands on any banded birds. Assuming
birds return and successfully produce young, we will
continue to monitor production and band nestlings, as
part of the on-going population monitoring and nest
box maintenance program throughout their breeding
range in southwest B.C.
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Introduction:

This report is an update for an ongoing research project.
The Wildlife Tree Stewardship (WiTS) Program began
on Vancouver Island, British Columbia (B.C.) in 2000.
The program has two main objectives: 1) to document
the use of wildlife trees and the nesting success of
raptors, using open nests, and other bird species (owls
and woodpeckers) using cavities for nesting; and 2)
to provide nest site inventory and monitoring data to
regional government staff to help in securing protection
of wildlife tree nesting sites.

The aspect of the WITS program carried out on
Department of National Defence (DND) lands at Rocky
Point, Albert Head and Colwood, to this date, includes
the locating and monitoring of Bald Eagle (Haliaeetus
leucocephalus) and Osprey (Pandion haliaetus) nests.
As the Rocky Point and Colwood sites are protected
from much of the human related disturbance found at
sites in more populated areas, these nesting territories
are valuable for comparison with other sites.

Study Area and Methods:
The study area includes Bald Eagle and Osprey nests

sites in the coastal forests of Rocky Point (Map 1),
Albert Head and Colwood (Map 2). Each year, known

nest sites are visited a minimum of three times.

Activity Survey:

Between late March and the end of April, an initial
site visit is used to determine activity at the nest sites.
During that visit, we are extremely cautious to prevent
disturbing the birds; observations involve either
locating by calls or by viewing from a distance through
binoculars or telescopes. During the initial visit we
listen and look for evidence of new nest sites, and
attempt to determine if the birds have shifted between
alternate nests within a nesting territory.

\‘\ .r/\'\\ \d‘l“'\
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Map 1. Bald Eagle nest site locations and
nesting territories at Rocky Point.
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Mid Season Survey:
In May and through early June, a second site visit is
conducted to confirm nesting activity and again to look
for evidence of new nest sites. During the second site
visit, nests are once again viewed from a distance to
minimize disturbance.

Productivity Survey:

Typically undertaken from mid June to mid July, this
site visit is timed to look for and if present, count chicks
before they fledge. By this stage in the breeding
cycle, the nesting birds are far less influenced by
disturbance. Nests can be viewed from a distance,
or from under the nest tree. When under the tree, we
look for evidence of recent nest use, which includes:
excrement; prey remains; and the carcasses of fallen
chicks. During this site visit, conditions of the nest tree
and the surrounding habitat are documented.

Results:

Albert Head: In 2009, we made one road survey;
however, because we did not find any evidence of
nesting eagles, no further efforts were made.

Rocky Point: Seven eagle nest sites representing four
active nest territories were monitored (Map 1, Table 1).
This represents one new nest site. Nesting attempts
at three of the four occupied territories were successful
with one chick believed to have fledged at each of
these sites.

Colwood: In 2009, Bald Eagles are presumed to
have successfully raised one chick. This chick was

>
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Map 2. Bald Eagle nest site locations and
nesting territories at and near DND Colwood.

not observed in the nest, but an immature eagle was
observed perching beside the nest at a time period
that strongly suggests it was a fledged chick of 2009.
Over the past six years, eagles have been frequently
observed in and around this nesting territory. This is
the first year where we have strong evidence of nesting
success (Table 2). While Ospreys were observed in the
area, they did not nest at either of the nest platforms.

Discussion:

As of the 2009 nesting season, in the area of Rocky
Point we had locations for 12 Bald Eagle nests of which
eight are known to have been active in the past 10
years. Three sites, T-0, T-2 and T-6 (Map 1), have not
been visited since 1993. Along the British Columbia

Table 1: Bald Eagle nesting history at DND Rocky Point, 2000 through 2009.
Year

Territory 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
T-1 1C oT oT oT oT 1C oC oC oC
T-3 A NA NA 1C NA NA A 1C 0C 1C
T-4 NA 2C 1C 0oC 0oC 1C 1C
T-5 2C A 2C 1C NA 1C 1C 1C
A = Active nesting attempt though no evidence of chicks; NA = Not Active; OT = Occupied Territory; 0C = No
chicks, nesting attempt failed; 1C = One chick fledged; 2C = Two chicks fledged
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Coast, Bald Eagles defend a nesting territory of
approximately one kilometre of coastline. For reasons
not completely known, most pairs of Bald Eagles have
more than one nest in their territories and they will
often switch nests from year to year. By considering
the nest usage pattern and the distances between
nests, we have divided the 12 known nesting sites into
seven nesting territories (Map 1). The one-kilometre
circles on Map 1 are centred on either the nest location
or an average centre point of nests thought to make
up a nesting territory. In the natural world, Bald Eagle
nesting territories are never precise circles and will vary
in size depending on habitat conditions. Territories are
usually centred in locations with suitable tree where
the eagles have a view of the surrounding area; in
coastal areas this is often the ocean which provides
the majority of their food. In areas where fish are often
concentrated, nesting territories are expected to be
smaller and closer together.

In the Rocky Point area, looking at the patterns of
territories and the coastline configuration, we might
expect to find at least three additional territories.
The first would be on William Head, a location with a
commanding view of the surrounding waters. Additional,
potential territory sites are the west and east portions
of Rocky Point. At the Colwood site, if suitable trees
were present we would expect to find nesting territories
at either side of the mouth of Esquimalt Harbour. Given
the urban development in the City of Esquimalt, no
remaining nest trees are expected. On the west side
of the entrance to Esquimalt Harbour, at the Fort Rodd
Hill National Historic Park, if suitable nest trees exist,
we might expect the presence of eagles.

Across North America, measuring the production of

young at Bald Eagle nests is based on a common
method that records the number of chicks raised
to fledging in each occupied territory (Postupalsky
1974). With only five eagle nesting territories at Rocky
Point, the sample size is too small to make statistical
comparison between the nests or to predict trends.
However, if the data are pooled over the ten seasons,
we have 25 observations of occupied territories that
may be compared with data collected at other sites.
Between 2000 and 2009 we had an average of 0.72
young produced per occupied territory. This is just
above the 0.70 chicks per occupied territory thought
necessary to sustain a local population (Sprunt et al.
1973).

Although the production of eagle chicks at Rocky
Point is higher than found at more remote wilderness
areas, such as Clayoquot Sound and Johnstone Strait;
it is lower than has been observed at several more
developed locations around the Strait of Georgia.
Low eagle nest productivity in those presumably more
pristine areas may be related to food supply during
the time of rapid chick growth in May and June (Elliott
et al. 1998). In Clayoquot Sound, an area of low
productivity, successful nesting locations appeared to
have been associated with proximity to the garbage
dumps, fish processing areas or logging camps (I.
Moul, unpubl. data). The relatively low nesting success
at Rocky Point may reflect its location as somewhat
of a wilderness area that is yet not too distant from
potential supplementary food sources in the Greater
Victoria area.

Conclusions:

The WITS program would like to continue monitoring

Table 2: Bald Eagle nesting history at DND Colwood, 2004 through 2009.

Territory Year
Name 2004 2005 2006 2007 2008 2009
DND oT oT A A oT 1c
Colwood

A = active nest though no evidence of chicks; 1C = one chick fledged; OT = occupied territory
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Table 3: Comparison of nesting history and production of Bald Eagle nest sites at Rocky Point with
other studies (WiTS 2010; Elliott et al. 1998).

Study Site Years Nestin.g atterr)ptg in Syccessful Ch.icks per
occupied territories nesting attempts | occupied territory
Rocky Point 2000-2009 27 15 0.72
Deep Bay to Qualicum 2001-2009 17 11 0.97
South-east Vancouver Island | 1991-1995 32 20 0.95
Fraser River Delta 1993-1996 11 8 1.10
Lower Fraser Valley 1990-1996 21 18 1.20
Barkley Sound 1992-1995 33 15 0.56
Clayoquot Sound 1992-1995 35 8 0.27
Johnstone Strait 1991-1995 27 7 0.30

the Bald Eagle nests at Rocky Point and other DND
properties as they form a valuable data source to
compare with other areas. In the future we hope to
expand the sample of nests observed to sites along
the Juan de Fuca shore beyond the DND boundaries.
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Introduction:

Garry oak (Quercus garryana) ecosystems from
southern California to Vancouver Island are
disappearing or changing due to introduction of
exotic species, fire suppression and land conversion
for agricultural and urban uses (Agee 1993, Bell and
Papanikolas 1997, Chappell and Crawford 1997, Reed
and Sugihara 1987, Tveten and Fonda 1999). Garry
oak-associated communities are among the most
threatened ecosystems in Canada and provide habitat
to more than 100 red- and blue-listed species (Gedalof
et al. 2006). Garry oak primarily reproduces from
acorns, although root-crown sprouting may also occur
if stems are heavily damaged (Stein 1990).

High annual and tree-to-tree variation in acorn
production is characteristic of oak species in general
(Koenig 1980), and Garry oak in particular (Peter and
Harrington 2009), but more information on acorn crop
variation or regularity in Garry oak is needed (Stein
1990). The purpose of the Garry Oak Acorn Production
Study is to determine the spatial and temporal variation
in acorn production and the factors that influence it.
Annual acorn production is monitored from Vancouver
Island to southern Oregon with the help of volunteers

and cooperating agencies. To assist our volunteers
and inform the general public, we created a website
with background information, methods and forms used
in the survey, and results of the survey (www.fs.fed.us/
pnw/olympia/silv/oak-studies/acorn_survey).

The Vancouver Island sites are important as they are
near the northernmost distribution of Garry oak and
may thus reveal important information about climatic
limitations on Garry oak distribution. In this report, we
describe acorn production among sites on Vancouver
Island, including DND properties. Acorn production for
adjacent areas in the Puget Sound area of Washington
State is presented for comparison.

Study Area and Methods:

The number of trees monitored annually on or near
Vancouver Island has increased from 54 trees in 2001
to 230 trees in 2005. In 2009, only 200 trees were
monitored due to mortality (8 trees) and lack of access
to one DND site (Mary Hill: 16 trees) and one isolated
location with boat access only (Pylades Island: 3
trees) and three isolated trees that were dropped on
the Saanich Peninsula. The sample trees extend from
Courtenay in the north to Rocky Point southwest of
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Victoria in the south. Mary Hill has been included in
the results but as access to this site has been denied
since 2006, it is likely that access will continue to be
permanently denied in future.

We surveyed acorns in September and October and
ranked acorn production from 1 to 4 with 1 indicating
no acorns and 4 indicating a heavy crop (Graves
1980). Acorn class increments are not equal. For
example, in total acorn counts from a small sample
of trees, class 3 trees averaged about eight times as
many acorns as class 2 trees. Results from trees
greater than 10 cm dbh are reported here. Trees
were assigned to groups based on location and site
characteristics. These included: cultivated locations,
such as lawns, pastures and parks, riparian locations,
near water bodies; woodlands; and CFMETR, which is
distinct in that it is very open and savannah-like. The
woodland group was further separated into northern
and southern groups at the latitude of Duncan. Rocky
Point was included in the southern woodland group. A
separate category for juvenile trees was also used.

For comparison, 2009 acorn production data are
presented for cultivated, riparian and woodland areas
in the south Puget Sound (south of Seattle) area and
woodlands of the north Puget Sound (north of Seattle)
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P079-09. Garry Oak acorns.

Results:

CFMETR had the lowest acorn production in 2009
(Figure 1), which it consistently has had since 2003.
Southern woodland showed higher production that
northern woodland, which has been the usual pattern.
Production on juvenile trees was intermediate between
southern and northern woodland areas. Acorn
production was greatest on riparian-maritime sites;
which is atypical, as cultivated areas are usually the
most productive areas. The three trees at Drumbeg
Provincial Park had quite small and wrinkled leaves,
which may indicate declining health.

Compared to groups in Washington State, acorn
production was apparently greater in cultivated and
riparian portions of Vancouver Island (Figure 2) but
less in woodland locations. Among woodland groups,
acorn production was highest in north Puget Sound
locations in 2009. Vancouver Island woodlands
appeared to have slightly lower acorn production than
woodland groups in south Puget Sound.

Discussion:

Results from this study indicate that long, warm, moist
growing seasons and dry spring conditions benefit
acorn production (Peter and Courtin 2006, Peter and
Harrington 2009). The generally moister conditions of
cultivated and riparian areas are thus likely responsible
for higher acorn production in these locations. In
general, 2009 appears to have been an above-average
year for acorn production on Vancouver Island and
the Puget Sound area. Since 2001 when we began
measurements there have been three good production
years (2004, 2006 and 2009), possibly suggesting that
mast years occur about 3 years apart on average.

Conclusions:
We plan to continue acorn surveys for at least 3 more

years, as each year of data adds clarity to geographic
and climatic relationships to acorn production, and
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Figure 1. Average, annual, Garry Oak acorn production by group for Vancouver Island.

25
H Vancouver Isl.
B S. Puget Snd.

2.0 - ® N. Puget Snd.
2
[*]
1}
(72
] 1.5
c
[}
©
c
3
]
< 1.0
c
-
o
o
<

0.5 -

0.0 -

3 3 RS RS & (< & 3 & R
& F S N A ¢ &
& 8§ & Q® &’ &’ &’ & & »
9 9 K\ ) & N N N 9 Q
QD &L S A o L &P
) R\ N <~ 9

Figure 2. Average 2009 acorn production by group for Vancouver Island (VI), Vancouver
Island North (VI N.), Vancouver Island South (VI S.), South Puget Sound (SPS) and
North Puget Sound (NPS).
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hopefully continue the study aslong as 2020. We expect
this study will result in papers describing geographic
and temporal masting patterns, and the effects of
weather habitat and competition on acorn production
in Garry oak. Data for this study is maintained at the
USDA Pacific Northwest Forestry Sciences Laboratory
in Olympia, WA.
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Introduction:

Canadais committed to policy and actions for eliminating
the production, use, and global atmospheric distribution
of Persistent Organic Pollutants (POPs) under the
Stockholm Convention on Persistent Pollutants (2004).
These pollutants are among the most dangerous of
substances released into the environment by human
activities. Owing to 1) their long life in the environment,
2) high accumulation in living tissues, and 3) movement
up food chains; these substances have resulted in global
health problems (immune, nervous, and reproductive
system damage) in humans and other organisms for
many decades. Many of the of 12 POPs listed on the
Stockholm Convention, including pesticides (e.g.,
dichlorodiphenyltrichloroethane (DDT), chlordane,
mirex) and other contaminants (e.g., polychlorinated
biphenyls (PCBs)), are still either actively produced,
used, and/or stockpiled in developing countries.

Although the occurrence of hazardous air pollutants
from Asia and other source areas are well documented
in the Canadian Arctic, there is little information on
POPs in air masses reaching temperate coastal regions
of western Canada. Studies in mountain environments
of the Canadian Rockies have revealed unusually high

concentrations of PCBs, DDT, and other pesticides in
biological samples (e.g., fish, spruce and pine trees)
that are likely attributable to more recent long range
transport sources (Davidson et al. 2003; Demers et al.
2007; Lafreniére et al. 2006). The west coast region is
particularly vulnerable to these toxic substances due
to its diverse ecosystems, and economic and social
importance as a key population centre for B.C. With
these considerations, researchers at Royal Roads
University (RRU) initiated an atmospheric monitoring
program to ascertain whether POPs are present in
air that reaches the west coast of Vancouver Island,
B.C. through long range transportation of atmospheric
pollutants; and how the findings can help further
inform Canadian and International Policy on global
environmental problems.

As part of this research program, three meteorological
and air monitoring stations, comprising of the Royal
Roads boathouse, Christopher Point, and Rocky
Point Microclimate Stations, were established by RRU
researchers through direct and in-kind contributions
from the Canadian Foundation for Innovation, B.C.
Knowledge Development Fund, B.C. Ministry of
Environment, Environment Canada, the Capital
Regional District, and RRU. Meteorological conditions
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(i.e., temperature, relative humidity, wind speed
and direction) are continuously recorded at these
monitoring stations and, with other monitoring stations
in the Georgia basin, provide supporting atmospheric
information which can be used to differentiate airmasses
and assist with contaminant source apportioning.

The Rocky Point Microclimate Station is in a mature
Douglas-fir (Pseudotsuga menziesii) forest ecosystem
and constitutes the most southern portion of B.C.
This report summarizes activities conducted by RRU
at the Rocky Point Microclimate Station from 2004 to
2009. The main activities included the installation of
sensors and the infrastructure required to download
atmospheric and ecological information using data
loggers on a regular basis via remote technology, as
well as maintenance of the Forest Canopy Station.

Study Area and Methods:

The Rocky Point Microclimate Station is ideally
positioned for sampling air masses coming from the
North Pacific. With cooperation from the Department of
National Defence (DND) and ESAC, two towers were
installed at the Microclimate Station in 2006. The top
of the larger tower was level with the top of the forest
canopy at approximately 45 m above the forest floor.
This tower supported a quantum light sensor for the
measurement of photosynthetic light, a wind speed
and direction sensor, an aspirated temperature and
relative humidity sensor, and a 750 watt solar panel
that provided power for the microclimate station’s
equipment. The smaller tower reached 30 m above
the forest floor and supported a rain gauge and a Yagi
antenna. A tipping bucket rain gauge was installed at
the 10 m elevation on the tower to improve exposure to
the atmosphere.

In 2006 the Canopy Station consisted of three
Douglas-fir trees with tiered platforms that were
accessible via a system of dynamic aerial rope ladders
to enable ecological and biodiversity research in the
upper canopy of the forest. Aspirated shields were

installed at 20, 30, and 50 m elevations above ground
beside the study trees to support temperature and
relative humidity measurements. The shields housed
temperature thermocouples equipped with data loggers
which sent data on routine basis to a server at RRU.
Six thermocouples were deployed, three at the 30 m
elevation and the remaining at the 50 m elevation.
Communication between the data loggers and RRU
polling system was achieved through a code division
multiple access (CDMA) cellular antenna system.
Three soil moisture probes were installed at selected
locations at adjoining sites. The communication
equipment and other supporting instrumentation were
housed in a small storage shed that was constructed
at the site.

Other instrumentation planned for the site included
a lysimeter to measure evapotranspiration rates, a
3-metre tripod stand with temperature, relative humidity
sensors to provide a sensing level at the surface of
the salal vegetation cover, and passive samples for the
collection and laboratory analysis for persistent organic
pollutants including PCBs, DDT and other pesticides.

The Canopy Station and the Microclimate Station were
maintained by a technician. Periodic maintenance
activities at the sites included removal of unsafe and
fallen branches, adjustments to the ladder system,
replacement of worn parts, and repairs to the boardwalk.

Results:

Installation of the data loggers and programming was
completed in 2006. Temperature data from six of the
probesinthe study tree were sentvia the communication
system to a server at RRU. The data loggers operated
for approximately 18 months until the solar battery
packs failed in January 2008. A statistical summary of
the temperature data is provided in Table 1. The entire
polled data set is available as an Excel spreadsheet.
The data indicated there were no significant differences
between probes at the two elevations.
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Discussion:

The main objective of the fully operational Microclimate
and Canopy Station at Rocky Point was to provide
continuous atmospheric canopy and soil monitoring
data in support of assessing environmental changes in
concert with data from the ambient air quality monitoring
stations at Royal Roads University and Christopher
Point. This information was intended to support
current long-term studies in atmospheric, ecological,
and human health in the southern Vancouver Island
region. By tracking windborne contaminants, including
those generated locally and others that originated
from countries across the world, it is possible to both
establish the age of various chemicals and match the
“fingerprint” to its original source.

Challenges were encountered in securing funding for
the maintenance and operation of the three monitoring
stations. Limited funding was obtained through RRU,
Environment Canada, the Capital Regional District
and the BC Ministry of Environment. Following further
cutbacks in support from Environment Canada and
the Ministry of Environment, all monitoring activities at
Royal Roads Boathouse, Christopher Point, and Rocky
Point Microclimate Station were discontinued in 2009.
The monitoring equipment and supporting infrastructure
at Rocky Point, including the storage shed, antennas,
communication modems, solar panels, and probes
were removed in November and December 2009. They
have since been deployed elsewhere. All that remains
are the ladders and platforms on three trees and the
boardwalk. The straps on the trees and the bands
holding the platforms are currently very tight and in
need of servicing or removal as soon as possible.

Conclusions:

Limited temperature data were gathered from the
Rocky Point Canopy Station and the Microclimate
station in 2006 and 2007. These data were comparable
to meteorological data in the region. All the monitoring
equipment at Rocky Point has since been removed

and deployed elsewhere.
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Table 1. Monthly Mean, Minimum and Maximum Temperatures Recorded at the Microclimate Station at
Rocky Point in 2006 and 2007.

Period Temperature | Chan #1 Chan #2 Chan #3 Chan #4 Chan #5 Chan #6
(°C)

Jul-06 Average 19.47 19.17 19.28 19.32 20.14 22.36
Min 12.73 12.47 12.42 12.61 12.69 12.84
Max 27.56 28.48 26.93 29.07 36.00 31.23

Aug-06 Average 22.21 21.73 21.74 21.98 22.84 26.47
Min 11.39 11.34 11.48 11.67 11.48 12.05
Max 32.54 32.97 29.41 33.18 38.21 32.09

Apr-07 Average 9.37 9.25 8.98 9.21 9.45 9.60
Min 6.18 6.32 6.44 6.40 6.72 6.30
Max 13.45 15.06 11.54 11.44 13.04 18.45

May-07 Average 10.69 10.52 10.38 10.51 10.75 11.57
Min 6.58 6.71 6.40 6.40 6.96 6.40
Max 24.17 21.48 21.50 24.72 19.74 28.55

Jun-07 Average 12.68 12.31 12.12 12.46 12.44 13.29
Min 8.44 8.77 8.45 8.17 8.92 8.52
Max 23.63 21.75 22.84 22.36 18.65 29.27

Jul-07 Average 16.06 15.77 15.62 15.73 15.88 16.71
Min 11.23 10.32 10.16 10.55 10.78 10.87
Max 36.50 38.40 33.48 37.18 34.53 37.56

Aug-07 Average 22.16 22.71 22.19 22.11 22.41 23.39
Min 13.01 13.03 12.96 12.93 13.17 12.95
Max 31.01 39.87 31.76 32.04 39.49 38.44

Sep-07 Average 20.78 21.73 20.90 20.73 21.25 21.35
Min 15.65 16.25 15.50 15.83 15.89 16.35
Max 29.50 34.77 30.39 29.51 39.01 32.73

Oct-07 Average 17.00 18.16 17.36 17.00 17.39 17.36
Min 6.12 6.76 6.56 5.77 6.86 6.03
Max 23.48 30.93 24.29 23.47 28.66 2415

Nov-07 Average 7.12 7.50 7.30 6.99 7.65 6.96
Min 1.93 1.80 213 1.69 244 1.43
Max 15.58 16.36 15.99 15.62 17.55 15.64

Dec-07 Average 7.54 7.97 7.81 7.58 7.75 7.54
Min 0.74 0.89 0.70 0.88 1.37 0.76
Max 13.88 15.08 14.86 14.15 15.27 14.26

Notes:

Chan #1 - 47.5m above surface north side of tree trunk.

Chan #2 - 47.5m above surface south side of tree trunk.

Chan #3 - 47.3m above surface on branch south of tree trunk.

Chan #4 - 31.0m above surface on north side of tree trunk.

Chan #5 - 30.8m above surface on south side of tree trunk.

Chan #6 - 30.5m above surface on branch south of tree
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Introduction:

To understand the potential for adaptation at the edge
of a species’ range to prevent or slow a geographic
range shift under climate change, it is necessary to
understand if populations near the range boundary
respond differently to climatic factors than populations
near the range centre and what genes underlie that
response. It is also important to determine if climate
sets the northern range boundary of a species. In the
past seven years, the Hellmann Lab has examined
these attributes in two model butterfly species, Erynnis
propertius (Duskywing Skipper) and Papilio zelicaon
(Anise Swallowtail). These species have contrasting
life history traits, both occupy Garry Oak (Quercus
garryana) ecosystems, and they share a northern
range boundary with many other oak-related species.

In previous years, Hellmann and her students
discovered that both of these butterfly species are
affected by climate at their range edge. Specifically,
their population densities and larval performance
are strongly driven by temperature, and peripheral
populations on Vancouver Island are genetically
differentiated relative to populations on the mainland
(Zakharov and Hellmann 2008; Hellmann et al. 2008,
Pelini et al. 2009). These results suggest that both

species have the potential to be locally adapted to
peripheral conditions. Hellmann has pursued studies
to examine this potential using translocation and
common garden experiments and, more recently,
has performed translocation experiments beyond the
species’ range boundary to determine if climate is a
range-limiting factor (see Hellmann et al. 2008; Prior et
al. 2009; Pelini et al. 2009).

In 2009, Hellmann continued research with northern
peripheral populations of E. propertius and P. zelicaon
at Rocky Point, CFMETR, and other sites in four ways.
First, Hellmann and colleagues continued butterfly
surveys that have been pursued annually since 2003.
This built upon a long-term data set and indicated
the abundance of the two focal butterfly species and
the composition of butterflies occupying each study
site. Second, Hellmann and colleagues continued the
collection of weather data, adding to the long-term data
set that began in 2003. Third, Hellmann and her Ph.D.
student, Derrick Parker, performed an experiment with
E. propertius that tested the degree to which climatic
factors determine the species’ geographic range limit
by examining how E. propertius individuals perform at
sites within versus outside of their geographic range
boundary. This experiment was initiated in 2008 and
completed at the end of one full generation in spring,
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2009 (Parker and Hellmann in preparation). Fourth,
Hellmann and her students repeated a common garden
experiment that was preformed previously in the
laboratory at the University of Notre Dame (Pelini et al.
2009) using individuals of E. propertius and P. zelicaon
collected from northern peripheral (including Rocky
Point and CFMETR) and central (southern Oregon)
populations. This experiment exposed individuals
to climates of peripheral and central conditions in
a crossed design with source region and rearing
condition as treatments. Lab assistants, particularly
Jason Dzurisin, collected late-instar caterpillars from
this experiment and hybridized their cDNA to a custom
microarray that Hellmann and colleagues previously
created for each species (O’'Neil et al. in revision; see
2008 ESAC report). This experiment reveals transcripts
that are differentially expressed in individuals from
different sources exposed to different climates and has
the potential to reveal the genes involved in climatic
tolerance and population differentiation. A previous
execution of this experiment (Pelini et al. 2009)
focused on organismal performance and found that
the two species respond differently to temperature; that
peripheral and central populations of E. propertius are
enhanced by warmer conditions in the summer time;
that peripheral and central populations of P. zelicaon
perform poorly under extreme heat; and that peripheral
populations of E. propertius are locally adapted to
cooler conditions and burn through their winter stores
faster under warmer conditions (Pelini et al. 2009).

Study Area and Methods:

The following activities took place at Rocky Point and
CFMETR in 2009:

1) Climate data collection: Temporary digital recording
devices were placed in the sites from April 1
through June 30, 2009 to measure temperature and
precipitation. See methods in Hellmann et al. (2008).

2) Butterfly surveys: The butterfly community was
repeatedly surveyed with on-the-wing abundance

estimation along transects every 7-10 days in 2009.
During each survey, all butterflies observed within
five metres of the transect line were recorded. See
methods in Hellmann et al. (2008).

3) Outside the range translocation experiment: In
2008, eggs from wild-caught females of E. propertius
were obtained, hatched and reared in experimental
cages across several sites spanning inside (at Rocky
Point, CFMTER, and one other site) and outside the
geographic range limit of E. propertius to determine if
climate limits this species’ distribution. Sites outside
the range were 50-150 km behond the northern most
population of E. propertius. Larval performance was
measured every 9-11 days during the growing season
until the onset of diapause, and surviving larvae
overwintered inside cages that remained in the field. In
2009, the survivorship and timing of adult emergence
in spring eclosion was recorded. Pupal and adult mass
was recorded along with wing size to indicate fitness
(body size is proportional to fecundity).

4) Common garden experiment and microarray study:
Between 24 April and 13 June, 2009 adult females
of E. propertius and P. zelicaon were captured, held
off-site for egg collection, and then returned to their
site. Oviposited eggs of each species were shipped
to the University of Notre Dame where they were
placed in growth chambers simulating Vancouver
Island temperatures (“peripheral control”) as well as in
the warmer Oregon chambers (“peripheral warming”).
In addition, eggs from central (Oregon) locales were
placed in chambers set to Oregon temperatures
(“central control”) and southern California temperatures
(“central warming”). Individuals within each treatment
were given cut plant material from host plant stock
previously collected from their native region and grown
in greenhouses at Notre Dame. Host plant material was
replaced regularly so that food plants were not limiting.
At the end of the growing season when larvae were
late instars, 12-13 E. propertius individuals and 12-18
P. zelicaon individuals per treatment were pooled and
their mRNA extracted. Extracted mRNA is currently
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(January 2010) being hybridized to microarrays in
triplicate to create four comparisons of two source
regions crossed with two rearing conditions. Future
analyses will identify and quantify transcripts/genes
that are up- or down-regulated among treatment
groups.

P090-09. Erynnis propertius individual.

Results:

1 & 2) Weather data and abundance data for E.
propertius and P. zelicaon from 2009 are still being
analyzed. No new species of butterfly was recorded
at either CFMETR or Rocky Point during 2009. The
community composition reported in the ESAC report of
2008, therefore, is still accurate.

3) Previous analyses of data collected from larvae during
the 2008 growing season indicated that development
time, body size, and survivorship of E. propertius
were not significantly different between individuals

reared inside and outside the northern range boundary
(results not shown). Following the winter of 2008-
2009, however, per capita adult biomass (total adult
biomass / initial number of early-instar larvae stocked
in cages) was reduced outside the range relative
to inside (U=825, p=0.004) (Figure 1). This result is
driven by overwintering survival. In particular, reduced
emergence of adults outside the range contributed to
an overall reduction in adult biomass production.

4) The common garden experiment was executed
successfully, and individuals of P. zelicaon from the
experiment were hybridized to microarrays in mid-
January, 2010. A simple scan of the arrays indicate
that the hybridization reaction was successful.
Bioinformatic analysis of these microarray data is
forthcoming in the winter and spring of 2010. Individuals
of E. propertius from the experiment were hybridized to
their microarrays in February, 2010 with bioinformatic
analysis of those arrays scheduled thereafter.

Discussion:

The fact that no new butterflies were observed at Rocky
Point and CFMETR in 2009 suggests that previous
surveys represent a comprehensive assessment of
the butterfly community (unless new populations were
to establish). Long-term weather data have informed
a number of studies and experiments performed at
Rocky Point and CFMETR (e.g., Hellmann et al. 2008),
and these data are available to any researcher who
might find them useful. The experiment that reared
individuals of E. propertius outside their range boundary
suggests that climate does serve as a range constraint
for this species (Parker and Hellmann in prep.). Larval
development time during the summer growing season
was comparable inside and outside the range limit of E.
propertius, but adult biomass production was reduced
in individuals reared outside the range edge relative to
those individuals reared within their native range.

Observed differences in adult production resulted from
a decrease in date of adult emergence observed in
experimental sites outside the range. This experiment,
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together with previous results, suggests that the effects
of climate on butterfly performance are differentially
experienced across life stages with overwintering
being an important period of susceptibility to climatic
factors (Parker and Hellmann in prep.; Pelini et al.
2009; Williams et al. 2010).

Conclusions:

The primary conclusion emerging from 2009 is that the
poleward distribution of E. propertius is limited by both
host plant availability and climate during the winter
months. The former is indicated by the co-occurrence
of the insect and its host plant on Vancouver Island,
and the later is indicated by a translocation experiment
described above. Conclusions from common garden
experiments and associated microarray studies will
be forthcoming in 2010. Papers will be submitted that
describe: 1)the translocation experimentof E. propertius
outside its range boundary (Parker and Hellmann in
prep.); and 2) the climate tolerance (common garden)
experiment and microarray analyses.

Hellmann does not anticipate major activities at
CFMETR or Rocky Point during the field season of
2010 because grant funding that has enabled her recent
research on Vancouver Island expires in early 2010.
However, she will continue to monitor Rocky Point
and CFMETR, particularly with weather monitoring
equipment, and will continue collaborations with Dr.
Brent Sinclair regarding his monitoring of climatic
conditions in Garry oak meadows (see Sinclair permit
and report). Hellmann is currently seeking funding to
enable experimental and observational research for
the field season of 2011.
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Introduction:

Since 1900, the Christmas Bird Count (CBC) has been
an annual event attracting thousands of birders across
North America to census winter bird populations within
a local 24 km circle. Long-term trends are analyzed
and compiled now for more than 1800 counts across
Canada by Bird Studies Canada. However, significant
habitats found on Department of National Defence
(DND) properties were historically off-limits to Victoria
and Sooke CBC’s compilers, with sporadic coverage
beginning in the late 1980’s and 1990’s. In recent years,
ESAC and DND have provided access for members of
the Victoria Natural History Society into three key DND
sites for the Victoria and Sooke CBCs: Rocky Point,
Heals Rifle Range and Albert Head.

Study Area and Methods:

Much of North America has been divided into CBC
Count Circles circles which define the count area. The
24 km diameter circles are divided into discrete zones;
each zone is assigned to a team of volunteers to avoid
duplicate counting. Survey teams cover as much of
their assigned zones as possible, recording species
and numbers of individuals they encounter.

During the Victoria (BCVI — British Columbia VIctoria)
CBC which took place on 19 December 2009,
participants completed surveys at two DND sites.
Coverage by counting parties consisted of three
hours at Albert Head, and one and a half hours at
Heals Range. Rocky Point, including Race Rocks, is
part of the Sooke (BCSO — British Columbia SOoke)
CBC, which occurred on 27 December 2009. Rocky
Point received the greatest coverage of the three DND
sites, with 8.5 hours of effort. Participants recorded all
individual birds observed and/or identified by voice.

Results:

The CBC participants observed 48 species and 714
individuals at Albert Head. At Heals Range, observers
tallied 17 species and 420 individuals. The team
at Rocky Point, (which includes the Race Rocks
Ecological Reserve) reported 59 species and 3257
individuals. For detailed results, see Table 1.

Discussion:

In the past, the Albert Head site has proven to have
a high number of species (species richness) with as
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many as 90 bird species using the area in winter (for
shelter and/or for feeding. Both terrestrial and marine-
associated species are well represented in Albert Head
counts. In 2009, the numbers of marine-associated
birds (gulls, cormorants and alcids) were well below
average. Uncommon birds of interest included:
Western Grebe (Aechmophorus occidentalis), Ancient
Murrelet (Synthliboramphus antiquus) and Trumpeter
Swan (Cygnus buccinator).

The Heals Range sub-area has never produced a high
number of species or individuals on the CBC, due in
part to the low habitat diversity. In 2009, 17 species
were detected compared to the average of 20, but
the number of individual birds (420) was above the
average of 306.

The Rocky Point count area has averaged 5111
individuals and 58 species over six Christmas Bird
Counts. This year’s results were average for species
richness, but well below average for individuals, largely
due to lower numbers of marine-associated species.

Conclusions:

The 2009 Victoria and Sooke CBC results from DND
sites produced 4391 individuals of 74 species in total,
well below the five-year average of 11,900 birds. The
reduced total numbers of individuals and species was
almost entirely attributed to the near absences of
marine species. In some years, lack of food at higher
elevations forces thrushes and jays into the region,
boosting the CBC numbers, but that was not the
situation in 2009.

Weather conditions, food supply and other volunteer
effort can affect the results of a single-day survey such
as the Christmas Bird Count. The primary value of
continued survey efforts is in the contribution of these
data to the larger international database managed by
the Audubon Society.

The DND sites are subject to less human disruption

than most of the other areas covered during the CBCs
and they add to the variety of habitats monitored. It is
worth continuing coverage to produce long-term trends
for wintering birds on southern Vancouver Island.

References:

American Ornithological Union. 2010. Check-List of
North American Birds, http://www.aou.org/checklist/
north/full.php, accessed 4 August 2010

P095-09. Steller’s Jay.

P095-09. Fox Sparrow.
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Table 1. Christmas Bird Count Results
Note: Common Names are approved by the American Ornithological Union and are presented in taxonomic
order (American Ornithological Union 2010)
Species Albert Head Heals Range Rocky Point
Canada Goose 156
Trumpeter Swan 4 9
American Wigeon 85
Mallard 147 7
Ring-necked Duck 2 1
Harlequin Duck 1 8
Surf Scoter 47
Long-tailed Duck 3 1
Bufflehead 5 160
Common Goldeneye 18
Hooded Merganser 2
Common Merganser 6
Red-breasted Merganser 28
California Quail 6
Pacific Loon 4 1
Common Loon 6
Horned Grebe 2
Red-necked Grebe 2 2
Western Grebe 30 1
Brandt's Cormorant 38 875
Double-crested Cormorant 32 170
Pelagic Cormorant 2 155
Great blue Heron 1
Turkey Vulture 1
Bald Eagle (adult) 1 1 5
(immature) 5
Sharp-shinned Hawk 2
Cooper's Hawk 1 2
Red-tailed Hawk 1 2 2
Peregrine Falcon 1
Black Oystercatcher 57
Spotted Sandpiper 1
Black Turnstone 4
Surfbird 17
Mew Gull 100 35
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Table 1 Continued. Christmas Bird Count Results

Note: Common Names are approved by the American Ornithological Union and are presented in taxonomic
order (American Ornithological Union 2010)

Species Albert Head Heals Range Rocky Point
Thayer's Gull 550
Glaucous-winged Gull 90 23 405
Common Murre 45 115
Pigeon Guillemot. 17 8
Marbled Murrelet 2 4
Ancient Murrelet 2

Great Horned Owl 2
Anna's Hummingbird 2

Belted Kingfisher 1

Downy Woodpecker 2
Hairy Woodpecker 1 1 2
Northern Flicker 11 4 17
Steller's Jay 7
Northwestern Crow 2

Common Raven 2 6 9
Chestnut-backed Chickadee 13 33
Bushtit 2

Red-breasted Nuthatch 5 19
Brown Creeper 2

Bewick's Wren 8 1
Pacific (formerly Winter) Wren 20 1 17
Golden-crowned Kinglet 11 47
Ruby-crowned Kinglet 1 6
Hermit Thrush 16 3
American Robin 53 38 35
Varied Thrush 4
European Starling 2
Spotted Towhee 28 2 12
Savannah Sparrow 2
Fox Sparrow 14 2
Song Sparrow 7 3 15
Golden-crowned Sparrow 5 1
Dark-eyed Junco 78 19 55
Red-winged Blackbird 4 85
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Table 1 Continued. Christmas Bird Count Results

Note: Common Names are approved by the American Ornithological Union and are presented in taxonomic
order (American Ornithological Union 2010)

# hours on foot: 3
Distance on foot: 2.5 km
# hours by car: .33
Distance by car: 2 km

Species Albert Head Heals Range Rocky Point
Purple Finch 1

House Finch 5 3

Red Crossbill 26 51

Pine Siskin 6 45

# individuals 714 420 3257

# species 48 17 59

Survey Date 19 December 2009 19 December 2009 27 December 2009
Effort # of observers: 4 # of observers: 2 # of observers: 3

# hours on foot: 1.5
Distance on foot: 2 km

# hours on foot: 7
Distance on foot: 5 km
# hours by car: 1
Distance by car: 11 km
# hours by boat: 0.5
Distance by boat: 6 km
# hours owling: 1
Distance owling: 5 km

P095-09. Varied Thrush.

P0-09. Golden-crowned Kinglet.
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Introduction:

Southern Vancouver Island has been home to the Straits
Salish people for millennia. The material remains of
their ancient homes and villages are still visible today
across the landscape of greater Victoria, including the
Department of National Defence (DND) properties. At
the Rocky Point Training Area, this record of precontact
Straits Salish history is preserved in the shell midden
village sites that ring the coastline, and in a myriad
of other well-preserved types of archaeological sites
(Mathews 2004). The most numerous and visible of
these ancient sites are the cemeteries of the Straits
Salish people. Between about 1500-400 years ago, the
residents of what is now Rocky Point built a distinctive
form of interment for their dead. Called burial cairns
and mounds, these funerary features consist of an
arrangement of rocks and soil carefully placed over
the deceased. Cairns are constructed primarily from
stone, with only a minor or moderate amount of soll
packed between the stones (Figure 1). Burial mounds
are essentially burial cairns covered with a thick layer
of soil (Figure 2). There is remarkable variation in the
shape and size of these monuments, ranging from
a small concentration of fewer than a dozen stones,

to massive features with many tonnes of rocks, and
measure more than ten metres in diameter. Individual
rocks people moved weighed as much as three
tonnes. Some features are circular, some square or
rectangular. But within this variability are also some
discernable patterns in how these features were built.
Burial cairn and mound sites may have as few as one
or as many as 300 or more features (Mathews 2006b).
Sadly, there are very few intact burial cairn and mound
sites left in British Columbia, although they at one time
were ubiquitous across the landscape. In Victoria,
for example, they would have numbered in the many
of thousands, based upon the observations of early
European settlers. During the late nineteenth century,
burial cairns in the Victoria area attracted international
attention from early researchers (Smith and Fowke
1901) but have received virtually no archaeological
attention during most of the twentieth century. Most
cairns and mounds have been destroyed by looters
and even more so by residential and commercial
development. The DND properties, particularly Rocky
Point, Mary Hill, and Albert Head, have the best
remaining record of these ancient cairn and mound
cemeteries on southern Vancouver Island, largely due
to the early awareness of these features by the men
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and women who staffed and used these properties,
and more recently by the initiatives of the DND (such
as the ESAC program) to identify and manage these
unique and irreplaceable heritage sites.

Burial cairn research in British Columbia is a remarkable
but largely unexplored avenue for exploration into the
social aspects of ancient Straits Salish life. The Rocky
Point property offers an unprecedented opportunity to
study burial cairns and mounds on a large scale, as
it has some of the best remaining cairns and mounds
cemeteries in the province. This was first realized
between 2004-2006, when the largest burial cairn site
in the province, DbRv-3 (the Rocky Point site) was
recorded under ESAC Permits P104-04 to 06 (Figure
3). Working in consultation with the Scia’new First
Nation, over 300 cairns and mounds were identified,
mapped, and recorded at the Rocky Point site in great
detail. Under ESAC permits P104-07 to 09, work has
continued at the Rocky Point site; research has also
expanded to include cairn and mound cemeteries
elsewhere on the Rocky Point property, as well as
on provincial and private land adjacent to the DND
property.

I hypothesize that the manner in which cairns and
mounds were built, and where on the landscape
they were placed, may be important signifiers of the
social identity of the person buried within. Historic
and contemporary EuroCanadian grave markers say
important things about the social affiliations of the dead
and cemeteries are also divided into sections based
on attributes of the dead person’s place in society.
Similarly, burial cairns at the Rocky Point cemetery can
be reasonably viewed as memorials, built to express
the identity of the deceased. Although burial cairns
do not have written biographical text like Western
headstones, the manner in which mortuary space is
used — the style, material choice, size, and placement
of cairns — has great interpretive potential to identify
socially meaningful patterns in how precontact Straits
Salish peoples articulated and negotiated their social,
economic, and spiritual relationships.

The objective of this project is twofold. Firstly, collection
of data on the physical form and spatial location of
individual burial cairns is being undertaken. Patterns
in cairn size, construction, and orientation, in addition
to spatial analytical variables, may be reflective of
underlying local social structures, such as group identity
and status. Secondly, intrasite landscape spatial data
are being collected. The geographic layout of cairn
sites in relation to each other and to the natural and
cultural elements of the local landscape are informative
regarding larger scale regional concepts of space and
group identity.

Study Area and Methods:

In total, data were collected from seven localities, six
of which were within the Rocky Point property. The two
largest of these localities were the Rocky Point site
(DbRv-3) at Eyde Point (Figure 3) and the Yates Site
(Figure 4), which straddles the northernmost edge of
Area C at Rocky Point and an adjacent private property.
Other data collection localities at Rocky Point included
small cemeteries at Manor Point, Cape Calver, the
north shore of Eemdyk Passage, and Bentinck Island
(Figure 3). A seventh data collection area outside of
DND purview was on Race Rocks, in close geographic
proximity to Rocky Point.

In order for the intrasite spatial analysis of burial
cairn sites to be successful, it was necessary to first
inventory the Rocky Point landscape with systematic
pedestrian survey. A crew of three to five experienced
archaeologists walked systematic transects with a
two-metre interval between surveyors, recording the
location of each archaeological feature with a Trimble
2005 GeoXT GPS. With differential correction, these
data were accurate to one to two metres. The spatial
data were imported into a Geographic Information
System (GIS). Relevant landscape features, such as
bedrock outcrops and hydrological features, were also
recorded.

For the analysis of individual cairns, a total of 18
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analytical variables were collected, in addition to the
production of photographs, and detailed diagrams of
significant cairns. The metric attributes of each feature,
information on the specific type, amount, shape, and
size of the constituent rock, and the structure of each
cairn were recorded on a standardized form. Some
cairns required at least partial clearing of accumulated
vegetal matter, particularly from invasive species such
as Scotch broom and gorse. Cairns were otherwise not
affected by the research. This clearing substantially
enhanced the amount of visible data and, therefore, the
interpretative potential of the site. Previously cleaned
cairns were observed to be re-vegetated within a year.

GIS was instrumental as a means of data quantification
and management, ensuring a high level of accuracy in
mapping and analysis, and a method by which to group
data. By using GIS as a management tool, mortuary
features were quantified, reorganized, and reassigned
into analytical units based on quantifiable spatial and
morphological attributes.

Results:

While research is ongoing, patterns are emerging in
the dataset to date. Prior to this research, there had not
been a comprehensive and encompassing examination
of the spatial distribution of burial cairns in the Strait
of Georgia, despite the fact that the cairns were one
of the earliest types of archaeological sites studied in
the region (Mathews 2006a). Additionally, there had
not been a comprehensive inventory of burial cairns in
the Victoria region. From a culture history perspective,
this research generated a systematic and detailed
survey of significant parts of Metchosin; the largest
single systematic archaeological survey conducted
in the Victoria area. In addition, over 600 cairns were
inventoried, mapped, and entered into a GIS spatial
database. This type of non-invasive detailed analysis of
the individual burial cairns at Rocky Point is the first of
its kind in the province, and possibly in North America.

At DbRv-3, the Rocky Point site, analysis to date

has identified six distinct types of mortuary features.
Concurrently, a spatial analysis defined seven distinct
areas within the site. Analysis of the distribution of the
six types of cairns throughout the seven different areas
identified distinct patterns. This patterning indicated
that the distribution of burial cairns at Rocky Point may
reflect the burial localities of separate households. The
Rocky Point site is contrasted with the newly recorded
Yates site. Both cemeteries are situated close to the
villages in which the living resided. While the Rocky
Point site had over 300 relatively small features in a
3-hectare area, the Yates site had over 100 features in
the same area, but the mean feature size is significantly
larger. There were also several previously unknown
types of burial features at the Yates site that had not
been observed at the Rocky Point site, or elsewhere.
This may represent two contemporaneous, adjacent
communities, each with many similarities in funerary
ritual, but also exerting differences in the types of
constructed features, and perhaps different classes or
categories of people being buried in each cemetery.

Discussion:

The 2009 field season was the longest, most spatially
extensive field season to date for the Strait of Georgia
Mortuary Landscape Project. The aim of the research
will continue to focus on gathering detailed information
on individual cairn morphology from Rocky Point and
using this information to spatially and statistically test
associations between individual cairns and the spatial
associations between cairn sites and the natural
landscapes of DND properties, as well as at other non-
DND properties throughout the Strait of Georgia and
Puget Sound.

Conclusions:

I hypothesize that the use of mortuary space at multiple
scales of interaction, from the village level to the region,
is a snapshot in time of ancient Straits Salish social
relationships—presenting an unparalleled opportunity
for archaeologists to investigate in unusually good
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detail a pivotal time in this precontact society. Burial
cairns and the funerals in which they were built were
an institution of ceremonial exchanges, a network
that linked people from separate villages within the
wider regional community. Together with marriage
and the cultivation of other strategic social, economic,
and political ties, | argue that burial cairns may have
simultaneously provided a forum in which identity and
inequality at the local kin or village-based level could
be created, contested, and renegotiated. Being one of
the largest and best-preserved burial cairn landscapes
in British Columbia, the ongoing research at Rocky
Point will form the theoretical and methodological
stepping off point from which a regional analysis can be
approached. The regional analysis will focus on sites
throughout the Strait of Georgia and Puget Sound.

The results of the doctoral dissertation stemming from
this research, which | anticipate defending in 2011,
will be the basis for a book and multiple articles on the
burial cairns and mounds of the Strait of Georgia. The
resulting data will be curated with the Environmental

Archives, and the Royal British Columbia Museum for
access to future researchers and resource managers.
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Figure 1. Example of a burial cairn, from the Yates Site (1 m scale bar).
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Introduction:

The Georgia Basin population of Western Bluebirds
(Sialia mexicana) bred regularly on southern Vancouver
Island until the 1980’s. However, this population
has suffered serious population declines in this area
since the 1950’s and has since been considered to
be extirpated. It is now Red-listed in British Columbia
and is included in the Garry Oak and Associated
Ecosystems Recovery Strategy. Population declines
are thought to have been caused by a series of wet
springs, pesticide application and the resulting lack
of insects for feeding, and perhaps also competition
for nesting cavities by introduced species such as the
European Starling (Sturnus vulgaris) and the house
sparrow (Passer domesticus).

The Western Bluebird Nestbox Project is part of the
larger ‘Bring Back the Bluebirds’ (BBTB) program of the
Garry Oak Ecosystems Recovery Team, Vertebrates
at Risk Recovery Implementation Group; the goal of
which is to establish a viable Canadian population of
Western Bluebirds. This project was established in
2005 to increase the amount of suitable nesting sites
for the Western Bluebirds should they return. Suitable
sites consist of open habitat with some perches to be
used for hunting insects, including Garry oak meadows

as well as open farms and grasslands. Nestboxes have
been monitored sporadically since their establishment
for signs of nesting by Western Bluebirds, and additional
boxes have been installed in most years. No evidence
of nesting by Western Bluebirds has been observed,
though a number of individuals have been sighted in
the area in recent years.

Population declines in neighbouring Washington
State have prompted a similar nestbox program at
Fort Lewis. This program has been successful. The
Bluebird population at this site is now recovering from
only a couple of pairs, when the program began, to
over 200 pairs. A Western Bluebird reintroduction
program was also implemented in 2007, on nearby
San Juan Island, using the Fort Lewis population as a
source for breeding pairs. This reintroduction program
has resulted in pairs successfully nesting, some even
producing second broods, and at least one pair of young
returning to nest the following year. These are the first
Western Bluebirds known to have hatched on San
Juan Island since 1965, which would be the nearest
population to the species’ historic Canadian range if it
becomes established. As part of the BBTB program,
there are plans to reintroduce Western Bluebirds
from the Fort Lewis population to a Canadian site in
2012. Maintaining a network of suitable nestboxes will
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provide potential nesting sites for Bluebird pairs and is
critical to supporting reintroduction efforts.

Study Area and Methods:

The study area for the entire Western Bluebird
Nestbox Program includes suitable habitat throughout
southeastern Vancouver Island and the southern Gulf
Islands. Study areas on DND lands occur at CFMETR
Nanoose Bay and Rocky Point.

Nestboxes at Rocky Point were monitored in 2009.
Monitoring took place in August and consisted of
checking each box for signs of nesting. Any nests found
were identified to determine which species were using
the boxes. Nestboxes not showing signs of nesting by
Western Bluebirds were then cleaned out (i.e., twigs,
insects and other debris were removed). Photos were
taken of the inside of each nestbox as well as of the
tree on which each was installed (Figure 1).

Due to difficulties in getting to the site at CFMETR, the
nestboxes at this site were not monitored in 2009.

Results:

In 2009, several of the nestboxes at Rocky Point
showed signs of nesting in various stages of
completion. However, none of these were by Western
Bluebirds and most were identified as House Wren
(Troglodytes aedon) nests (Figure 2). Nesting materials
were cleaned out to get the boxes ready for the next
nesting season. All nestboxes appeared to be in good
condition.

Nestboxes at CFMETR were not visited in 2009.
Discussion:
There was no use of nestboxes by Western Bluebirds

observed at Rocky Point or CFMETR in 2009.
Nevertheless, the ongoing maintenance and monitoring

of the nestboxes at these sites is important to ensure
the overall success of the Western Bluebird Nestbox
Program in 2012.

Conclusions:

The BBTB program is a long-term project and it may
be many years before Western Bluebirds are re-
established within the Georgia Basin. It is therefore
critical to maintain a network of suitable nestboxes. The
ongoing maintenance and cleaning of nestboxes will
ensure that the structures are in good condition; and
the regular monitoring will assist with detecting if there
are any visiting Western Bluebirds, as well as determine
if they have nested. Maintenance and monitoring
at Rocky Point and possibly CFMETR will continue
in 2010 and additional nestboxes will be installed. A
reintroduction of Western Bluebirds within Canada (not
on DND land) is planned for 2012. Long-term results
of the larger project will be published, preferably in a
peer-reviewed journal. Data collected for this project
are housed with the Garry Oak Ecosystems Recovery
Team and are available on request.
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Introduction:

The Oregon Spotted Frog (Rana pretiosa), is a Pacific
Northwest species (Corkran and Thoms 1996) and it
occurs at three sites in the south-west corner of BC
including: Maintenance Detachment (MD) Aldergrove,
Mountain Slough Agassiz, and Maria Slough Seabird
Island (Haycock 2000a).

The Oregon Spotted Frogwas designated “Endangered”
in November 1999 by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) (Haycock
2000b) because it had been reduced to three sites in
Canada (mentioned above), each containing very low
numbers. As well, the species has been adversely
affected by habitat loss due to urban expansion,
agriculture, exotic vegetation and exotic competitors
(COSEWIC 2000).

The MD Aldergrove population, particularly, has seen
steady annual declines from 90 egg masses in 1997 to
5 egg masses in 2006 (unpublished data) for unknown
reasons. This study is aimed at. determining the
number of egg masses oviposited at MD Aldergrove,
their embryonic survivorship and genetic diversity,
increasing the breeding population by captive rearing
programs, and determining the survivorship of adults

previously reared at the breeding facilities and released
at MD Aldergrove.

Study Area and Methods:

Study Site:

Research was conducted at the Department of National
Defence’s MD Aldergrove facility which consisted of
three subsites: Pipeline, Frog Restoration Site (FRS)
and 264th. Pipeline and 264th are connected via open
wetlands with a mix of open water and vegetation. FRS
was altered in 2002 and is now a large body of open
water with little vegetation in the littoral zone.

Embryonic Survivorship, Captive Rearing, and
DNA Analysis:

Embryonic survivorship, captive rearing, and DNA
analysis were not conducted in 2009.

Oregon Spotted Frog Trapping:

Sixty collapsible minnow traps were divided equally
between subsites Pipeline and FRS and deployed in
the spring from 24 March to 3 April and in the fall from
28 September to 1 October, 2009. During the spring,
traps were deployed on Monday morning of week one
and checked the following Tuesday, Wednesday, and
Thursday mornings, with removal from the wetland
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Thursday. Traps were deployed the following Tuesday
morning at a new location within each subsite.
Traps were then checked the following Wednesday,
Thursday, and Friday mornings. In the fall, traps
were deployed on a Monday morning and checked
Tuesday, Wednesday, and Thursday morning. Traps
were deployed in numerical order near documented
oviposition sites with GPS readings taken at each trap
to ensure all traps were checked during each visit.
Traps were removed from the wetland on the last day
of trapping in both the spring and the fall.

Data recorded for amphibians trapped included:
species, sex (if possible), snout-vent-length (SVL),
and total length (for salamanders and newts only).
Any Oregon Spotted Frogs caught were examined for
marks between the webbing of the toes. If marked,
location and colour of the dye enabled us to identify
the rearing facility and release year. If unmarked,
individuals were marked with an elastomer dye.
Additionally, these individuals were swabbed for
chytrid fungus (Batrachochytrium dendroba). Swabs
were analyzed by Dr. Govindarajulu of the BC Ministry
of Environment. All trapped amphibians were released
at the site of capture with the exception of Bull Frogs
(Lithobates catesbeiana) which were removed from
the wetland and euthanized with MS-222 per Canadian
Animal Care Guidelines. Disposable gloves were worn
at all times.

Water Temperature:

Stowaway® “tidbit” thermometers were placed in the
water during amphibian trapping in the spring and fall
with water temperature recorded every 60 minutes.

Results:

Embryonic Survivorship, Captive Rearing, and
DNA Analysis:

Surveys for egg masses were conducted at the
three sub sites during March and April of 2009. No
egg masses were found and therefore embryonic
survivorship study was not conducted and no eggs

were collected for captive rearing or DNA analysis.

Oregon Spotted Frog Trapping:

A total of six amphibian species were caught during
trapping including: Pacific Tree Frog (Pseudacris
regilla), North-western Salamander (Ambystoma
gracile), Rough-skinned Newt (Taricha granulosa), Bull
Frog, Red-legged Frog (Rana aurora), and Oregon
Spotted Frog. The most abundant species caught was
the North-western Salamander (Table 1). One Oregon
Spotted Frog was caught and was marked with red
elastomer on the left rear foot. This individual weighed
20.9 grams (sex undetermined), had a SVL of 57
millimeters, and was swabbed for chytrid. Swab results
are pending.

Water Temperature:

Water temperatures between Pipeline and FRS were
similar in both spring and fall. Spring mean minimum
and mean maximum temperatures were 5.67°C (SD
1+0.75) and 9.98°C (SD %3.31) respectively. Fall mean
minimum and maximum temperatures were 10.15°C
(SD£1.01°C) and 13.0°C (SD%1.22°C) respectively
(Tables 2 and 3).

Discussion:

Oregon Spotted Frogs usually breed in February
and March, soon after snow melt with minimum and
maximum temperature limits for embryos approximately
6 and 28 °C (Licht 1971). During 2009, oviposition
site temperatures were in the low range of tolerance
limits for Oregon Spotted Frogs but were still within
acceptable limits for successful breeding.

Chytrid fungus has been linked to amphibian mortalities
and declines around the world (Bosch et al. 2001,
Green et al. 2002, Lips et al. 2006) and was found at
MD Aldergrove in 2008, but 2009 results are pending.
Thus, it is still essential to maintain the strict protocol
for cleaning and storing of equipment when working on
wetlands.
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The one Oregon Spotted Frog caught during this
season had red markings on its left foot (Figure 1). We
do not have any records of marking frogs with red in
this location but records are not available from 2003
to 2004 and it is likely that this frog was marked during
this time. This find is important because it indicates
that previously captive reared and released Oregon
Spotted Frogs are surviving to maturity.

Figure 1. Red markings on Oregon Spotted Frog.

Conclusions:

A main objective of the Oregon Spotted Frog Recovery
Team is to increase population size at existing sites
(Haycock 2001). Captive rearing and release can
assist in accomplishing this objective (Hawkes 2006).
However, in order to rear Oregon Spotted Frogs in
captivity, egg mass surveys need to be conducted
annually to enable egg -collection and estimate
population size. Egg collection will also enable
investigation of potential genetic bottlenecks of the
population.

Although no egg masses have been found at MD
Aldergrove since 2006, it can take 2-3 years for
Oregon Spotted Frogs to reach sexual maturity (Jones
et al. 2005). Thus, it is necessary to continue egg
mass surveys to determine if previously captive reared
Oregon Spotted Frogs released at this site are surviving
and breeding. As well, these surveys will enable us to
conduct embryonic survivorship studies on wild egg

masses versus those at husbandry facilities to allow
us to determine optimal rearing conditions. Lastly,
continuing amphibian trapping will provide insight into
whether population declines are due to poor early or
late life-stage survival. This information is vital for the
recovery team and other groups to ensure successful
management and recovery of the species.
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Table 1. Number of amphibians trapped at MD Aldergrove during 2009.
# per species

Date Pseudacris | Ambystoma | Taricha Lithobates Rana Rana | Totalltrap #hci);;r:é

regilla gracile granulosa | catesbeianus | aurora | pretiosa night F;))er trap
24-Mar 0 52 2 0 0 1 55 0.92
25-Mar 1 52 0 0 1 0 54 0.90
26-Mar 2 38 2 0 1 0 43 0.72
01-Apr 1 46 8 0 1 0 56 0.93
02-Apr 5 33 4 0 0 0 42 0.70
03-Apr 1 25 6 0 1 0 33 0.55
29-Sep 5 12 0 4 0 0 21 0.35
30-Sep 4 4 0 7 0 0 15 0.25
01-Oct 3 3 0 3 0 0 9 0.15
Total 22 265 22 14 4 1 328

Table 2. Water temperatures during amphibian trap- Table 3. Water temperature during amphibian

ping 2009 - MD Aldergrove, subsite FRS. trapping 2009 — MD Aldergrove, subsite Pipeline.
Date |Mintemp|Maxtemp| Mean Std Date |Mintemp|Maxtemp| Mean Std
(°C) (°C) temp (°C) | dev (°C) (°C) temp (°C) | dev
24-Mar 6.66 8.11 7.57 0.51 24-Mar 6.54 7.7 7.31 0.40
25-Mar 5.51 11.29 7.78 2.01 25-Mar 5.67 10.02 7.49 1.43
26-Mar 4.64 10.42 7.34 2.26 26-Mar 4.22 9.15 6.76 1.75
27-Mar 6.95 9.27 8.18 0.69 27-Mar 6.83 8.57 7.62 0.57
28-Mar 6.08 8.11 6.91 0.68 28-Mar 6.25 7.7 6.93 0.49
29-Mar 4.93 12.44 8.10 2.82 29-Mar 5.09 11.17 7.72 2.15
30-Mar 5.79 8.11 6.88 0.66 30-Mar 5.96 7.7 6.77 0.58
31-Mar 6.08 12.16 8.34 2.18 31-Mar 5.96 12.03 8.14 2.24
01-Apr 5.79 7.82 6.72 0.65 01-Apr 5.67 7.99 6.79 0.71
02-Apr 4.93 6.37 5.59 0.48 02-Apr 4.81 6.25 5.40 0.49
03-Apr 5.51 18.61 11.25 5.45 03-Apr 4.81 18.49 10.03 5.51
28-Sep 11.17 14.35 13.19 1.06 28-Sep 11.87 13.89 13.09 0.67
29-Sep 9.44 12.9 11.09 1.22 29-Sep 9.85 12.73 11.27 0.92
30-Sep 8.86 14.06 11.18 1.95 30-Sep 9.27 13.6 11.28 1.43
01-Oct 10.3 11.17 10.72 0.33 01-Oct 10.42 11.29 10.80 0.31
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Introduction:

This project addresses the impacts of overwintering
conditions and climate change on the biology of
species at the edge of their geographic range. It is
complementary to, and conducted in consultation with,
Dr Jessica Hellmann at University of Notre Dame.
The overall goals of the project are to determine the
effects of microclimatic conditions on the energy
utilization, survival, and subsequent reproductive
potential of overwintering individuals of the butterflies
Erynnis propertius and Papilio zelicaon. Physiological
work is being conducted in the laboratory in London,
ON, using larvae collected on Vancouver Island, and
these physiological data will be interpreted using the
long-term microclimate temperature recordings. The
primary questions to be addressed using microclimate
temperature data collected from Rocky Point and other
locations on Vancouver Island are as follows:

1. to what extentis reproductive output determined
by energy consumption during the overwintering
period;

2. what is the relative importance of temperature
conditions in fall and winter in determining energy
reserves remaining for spring reproduction in these

species; and
3. is there a risk of mortality for these species due
to low temperature exposures of short or long duration?

Thus to address the central question of this study: “Do
overwintering conditions, whether through mortality or
energy expenditure, determine the northern geographic
limit for these species?”, the microclimate data from
Rocky Point site will be combined with data from other
microclimate stations (to be established in Oregon and
elsewhere on Vancouver Island) along with the results
of the physiological measurements.

Overall, this study will provide important information
for ongoing studies on the flora and fauna of the
Garry oak (Quercus garryana) ecosystem, will provide
information for future conservation and management
of the butterfly species, and will address a number of
knowledge gaps concerning the effects of changing
winter conditions on insect population biology.

Study Area and Methods:
Microclimate temperature recording stations were

established in October 2007 in Garry oak meadows at
Rocky Point in close proximity to transects used for on-
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the-wing butterfly surveys carried out by Dr Hellmann.

Each microclimate station consists of two iButton
DS1922 dataloggers, which make time-stamped
temperature recordings at one-hour intervals. The
data loggers at each of four stations were deployed
in pairs — one was affixed to a branch in the canopy at
1.8 to 2 m height (representative of ‘leaf temperature’,
experienced by growing caterpillars and by caterpillars
overwintering in leaf rolls that do not drop to the
ground), while one was anchored to a tent peg and
placed in the leaf litter directly below the canopy
data loggers to provide temperature measurements
representative of overwintering habitat in the leaf litter.
Each pair of iButtons was encased in a plastic vial filled
with silica gel to prevent moisture damage. Ground
level iButtons were shaded with a white-painted pie
plate to reduce radiant heat gain. This configuration
was also used at two other sites in Garry oak meadows
on Vancouver Island and at two sites in Oregon. The
level of replication within and between locations was
necessary to allow a determination of the variability of
temperature conditions both among and within sites.

Data download and maintenance of the dataloggers
was done on-site using a laptop computer.

Results:

Dataloggers were checked and data downloaded on
18 April 2009 and again on 9 June 2009 at which time
the loggers were set to run unmonitored for 360 days
to avoid difficulties in having to return prematurely to
reset the loggers (anticipated for April 2010). Hourly
temperature data from each of the four stations from
October 2007 to June 2009 were collated and mean
monthly minima, maxima and means calculated.
Moisture damage over winter resulted in failure of four
data loggers, and these data loggers were replaced.
Plastic vials were refilled with fresh silica gel and old
silica gel removed from the site and regenerated for
reuse.

Discussion:

This project is still ongoing. We believe we have solved
the problem of moisture damage by encasing the data
loggers in plastic containers filled with desiccant. We
anticipate being able to use the data in conjunction
with physiological data after the 2009/10 winter (when
we will have three winters’ data).

Conclusions:

We have successfully established and maintained
microclimate temperature monitoring sites at Rocky
Point, as well as at two other Vancouver Island locations
and two locations in Oregon. Related work on the
physiology of the butterfly species (collected under Dr
Hellmann’s permit) is currently in progress. This work
has thus far resulted in two journal publications (Pelini
et al. 2009; Williams et al. 2010).

Our plan for 2010 is to use the microclimate data
(in conjunction with data from sites in Oregon and
elsewhere on Vancouver Island) to build a model of the
field-responses of overwintering larvae and pupae of
E. propertius and P. zelicaon. We will use metabolic
rate-temperature relationships and rates and nature of
metabolic fuel use under different temperature regimes
to predict overwinter energy consumption in the field,
and to compare overwinter energy consumption
between the core and edge of the range of these
species.

We also plan to continue the maintenance of the data
loggers. Long-term, ecologically-relevant temperature
data sets are very rare, and a 10 year data set will
allow us to revisit the physiological data to examine
longer-term trends.
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Introduction:

Detection of populations of introduced Cerambycidae
in urban and natural forests remain problematic as
there are currently no efficient pheromone based
detection tools for the majority of the species of
Cerambycidae. Lacey et al. (2004) reported the first
verified occurrence of a male produced aggregation
pheromone in the Cerambycidae Subsequently, Ray
et al. (2006) surveyed 65 species in 24 tribes of the
subfamily Cerambycinae and demonstrated that gland
pores thought to be the site of pheromone release
were present in the males of at least 49 species, while
Ginzel and Hanks (2005) demonstrated that volatiles
released by host trees also play a role in attraction to
susceptible hosts. Silk et al. (2007) showed that at least
two species of coniferous feeding cerambycids from
Europe, Tetropium fuscum and Tetropium castaneum
(Cerambycidae: Spondylinae), also respond to specific
pheromones. These studies represent the first
demonstrations of functional long range attractants
for this economically important group of species that
include a significant number of invasive species in
Canada and around the world.

The primary objective of this study is to determine if
any native Cerambycidae exhibit species-specific
responses to generic C-6 and C-8 diol and ketol lures
with and in the absence of ethanol. These research
trials are part of a larger national study attempting to
identify lure systems useful for surveillance monitoring
for invasive species of Cerambycidae. Parallel
studies were conducted in in 2009 in forest habitats
near Ottawa, Ontario by Dr. B. Gill (Canadian Food
Inspection Agency) and in the Maritimes by Dr. J.
Sweeney (Natural Resources Canada - Canadian
Forest Service (NRCan-CFS), Atlantic Forestry Centre,
Fredericton NB).

Study Area and Methods:

Lures and traps

Racemic and chiral C-6 ketols and racemic C-8 ketols
were synthesized by Dr. Peter Silk (Natural Resources
Canada - Canadian Forest Service, Atlantic Forestry
Centre, Fredericton NB) and supplied to Pherotech
International, Inc. (Delta, BC) for incorporation into
release devices. Ultra-high release rate ethanol
(UHR-EtOH) Ilures were obtained from Pherotech
International, Inc. All experiments were conducted
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using 12-funnel Lindgren traps with the wet-trap option
(PheroTech International, Inc.). The collecting cup of
each trap contained 125 ml of food grade propylene
glycol to retain any specimens captured and traps were
hung from metal hangers placed in the ground. The
minimum separation between traps was 30 meters.
Traps were serviced on monthly basis at which time
trap contents were collected into Whirl-Pac bags and
the propylene glycol in the cups replenished.

All trap trials were conducted at DND-Rocky Point. Trap
locations were established between 15 and 26 May
2009. Lures for experiment 1: “Phymatodes aeneus
optically active lures trial” were placed on the traps on
27 May; those for experiment 2: “Neoclytus conjunctus
lure confirmation trial” set up on 26 May; and lures
for experiment 3: “Monarthrum scutellare trial” were
established on 27 May. Trap collections were made
on 9-10 June, 29 June; 14 July; 27 July; 6 August and
14 August 2009 and all equipment was removed by 31
August 2009. Lure trials were set up in a randomized
complete block designs.

Live trapping for Phymatodes aeneus and Neoclytus
conjunctus was conducted in conjunction with the lure
trials for the two species. A single baited trap with no
trap solution in the capture cup was established in the
vicinity of the lure trial replicates to obtain live material
for the aeration experiments to determine which
compounds are released by each of the species.

Aeration experiments

Adult beetles recovered from live traps and rearings
(identified to species and separated by sex) were pooled
by sex and species and placed in aeration chambers.
Charcoal filtered air was drawn through the chambers
and volatiles emitted by the test subjects (minimum
of 20 individuals), captured on chemical absorbents
(e.g. Super-Q, Alltech Associates, Deerfield, lllinois)
and placed in the outflow stream from the aeration
chamber. Analyses of the adsorbed volatiles is to be
conducted by Drs. J. Sweeney and P. Silk to determine
the chemical composition of the volatiles (if any)

emitted by the beetles.

Rearing of host material

Twenty-three collections of dead branches of tree
species were collected at DND Rocky Point between
25 and 28 May 2009 and reared in emergence tubes to
determine the host associations for the Cerambycidae
recovered in trapping experiments. The number of
collections and species of Cerambycidae emerging are
noted in Table 1'. With the exception of Xestoleptura
behrensii, all of the species recovered belong to the
subfamily Cerambycinae.

Trap and Specimen Processing and Species
Identification

Upon return to the laboratory, contents of each Whirl-
Pac bag were washed in running water and then
preserved in 95% ethanol. All Coleoptera recovered
were subsequently sorted from plant debris in the traps
and either direct pinned or preserved in 95% ethanol
prior to identification. All target species (bark and
woodborers) were then identified to species, counted
and representative specimens of each species mounted
and labeled for accession into the reference collection
at NRCAN- CFS-Pacific Forestry Centre (PFCA).
All Cerambycidae and Curculionidae were initially
identified at PFC. Pinned voucher specimens of all
Cerambycidae were subsequently submitted to Serge
Laplante (Canadian National Collection, Agriculture
and Agri-food Canada, Ottawa) for confirmation of the
identifications.

Results:

In total 2,589 adult Curculionidae and 1,431 adult
Cerambycidae have been processed to date from the
three separate lure trials at DND-Rocky Point.

Note:
"Numbers represent the total number of collections and the number
of individual collections from which the listed species emerged

(square brackets).
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Processing of the Curculionidae from the Phymatodes
aeneus and Neoclytus conjunctus lure trials have not
yet been completed. Total number of individuals for
each family and subfamily by lure trial are given in
Table 2. The species recovered and identified to date
are noted in Table 3.

Live trapping of adult beetles in conjunction with the
Phymatodes aeneus and Neoclytus conjunctus lure
trials was unsuccessful. Only two adult P. aenus and
one adult N. conjunctus were recovered in the dry traps,
while 1,253 and 56 adults respectively were recovered
in the lure trials where trap solution was used in the
collecting cups.

Aerations were completed for Phymatodes aeneus.
Analysis of the captured volatiles is ongoing.

Discussion:

The results of the 2009 trapping experiments at Rocky
Point confirmed that multiple species of Cerambycidae
were attracted to racemic C-6 ketols. The more
targeted sampling conducted in 2009 reduced the
variability in trap captures across blocks and has
provided statistically significant data for the targeted
species (Monarthrum scutellare, Neoclytus conjunctus
and Phymatodes aeneus). Adraft manuscript has been
prepared documenting the response of M. scutellare
to the compounds tested. Work will continue over the
winter to complete the identifications in the Scolytinae
and to analyze the data from 2009.

Conclusions:

While trap results suggest that multiple species
are utilizing C-6 ketols as semiochemicals further
research is needed to determine the identity of the
specific compounds and demonstrate their function
as attractants. Ultrastructural examinations with a
scanning electron microscope are currently underway
to determine the presence or absence of gland pores
in each sex of the species responding to ketol lures.

Additional trap studies are being planned for 2010
using both racemic and optically active C-6 and C-8
ketols and C-6 diols. When the trap captures over the
last two years are examined in conjunction with the
results of the limited rearings conducted in 2009 the
data illustrates that at least one of the more abundant
reared species, Eumichthus oedipus, is not responding
to the compounds tested to date.
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Table 1. Collections of host material from DND Rocky Point reared and the species of Cerambycidae associ-
ated with each of the deciduous and coniferous tree species.
Host species Substrate No. of coll.* Cesrg(rari:é?/iigg e No. of adults
Abies grandis Dead branch 1 Phymatodes aeneus 1
Pinus contorta contorta Dead branch 1 Eumichthus oedipus 3
Pinus contorta contorta Dead branch 1 Phymatodes aeneus 6
Pseudotsuga menziesii Dead branches 12 [4] Eumichthus oedipus 10
Pseudotsuga menziesii Dead branches 12 [5] Phymatodes aeneus 38
Pseudotsuga menziesii Dead branches 12 2] Xestoleptura behrensii 9
Quercus garryana Dead branches 9 [6] Phymatodes decussatus 115
Quercus garryana Dead branches 9[1] Plectrodera spinicauda 1
*Numbers represent the total number of collections and the number of individual collections from which the
listed species emerged (square brackets).

Rocky Point in 2009.

Table 2. Total numbers of Curculionidae and Cerambycidae recovered from multiple funnel traps at DND-

Lure Trial
T Monarthrum Phymatodes Neoclytus Total
axon :
scutellare aeneus conjunctus
Curculionidae 2257 258 74 2589
Cerambycidae 28 1304 99 1431

78



Environmental Science Advisory Committee P126-09
Table 3. Genera and species of Curculionidae and Cerambycidae recovered from each of the lure trials and total num-
ber of individuals identified from DND-Rocky Point in 2009. Note that identifications and numbers of Scolytinae from
the Neoclytus conjunctus and Phymatodes aeneus trials are incomplete as identifications have not yet been completed.

Lure Trial

Taxon Monarthrum Neoclytus Phymatodes No. of

scutellare conjunctus aeneus Individuals
Cerambycidae
Callidium vancouverenese 2
Centrodera spurca 1
Clytus planifrons + 1
Eumichthus oedipus + + 8
Leptalia macilenta + 1
Leptura obliterata obliterata + 5
Megasemum asperum 14
Molorchus longicollis 1
Necydalis cavipennis + 3
Necydalis laevicollis + 5
Neoclytus conjunctus + + 61
Ortholeptura valida + 2
Phymatodes aeneus + + + 1299
Phymatodes decussatus decussatus + 4
Phymatodes lecontei + 1
Strophiona laeta + 1
Xestoleptura behrensi + 9
Xestoleptura crassipes + 7
Xylotrechus longitarsis i 6
Curculionidae: Scolytinae
Alniphagus aspericollis + 2
Cryphalus pubescens + + 107
Dendroctonus pseudotsugae + 1
Gnathotrichus retusus + + 6
Gnathotrichus sulcatus + + 230
Hylastes nigrinus + + + 25
Hylastes ruber + + 2
Hylurgops porosus + 1
Monarthrum scutellare + + + 2050
Phloeosinus sequoiae + 3
Pityophthorus sp. + 1
Pseudohylesinus granulatus + 3
Pseudohylesinus sericeus aF 6
Trypodendron lineatum + 70
Trypodendron retusum + 1
Xyleborus dispar + + 7
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Introduction:

Seaside Bird’'s-foot Lotus (Lotus formosissimus)
is a Species at Risk Act (SARA) - listed nationally
endangered species (COSEWIC 1996) and Purple
(Sanicula bipinnatifida) is a SARA-listed
nationally threatened species (COSEWIC 2001).
Recovery plans for the two species call for the
establishment of new populations and enlargement
of existing populations in order to achieve population

Sanicle

viability goals (Parks Canada Agency 2006). These
objectives cannot be achieved without knowing what
techniques are likely to successfully lead to the
establishment of new plants. Permanent plots were
established in 2005 to test the success of establishment
by direct seeding and no further seeding will be
conducted. These seedbank plots are experimental

and do not occur in natural populations

Coast Microseris (Microseris bigelovii) is a SARA-
(COSEWIC
Recovery goals for this species are more

listed nationally endangered species
2006).
effectively assessed if natural levels of population
fluctuation can be quantified. The presence of multi-

year data from permanent plots established in 2005
in a naturally occurring population at Church Hill
provides a solid baseline for continued monitoring to
track population fluctuations. The data can also be
used in the preparation of status report updates and in
the evaluation of DND'’s effectiveness in managing the

population.

The project has two components. One involves tracking
germination success and survival in permanent plots
established at Rocky Point to study Seaside Bird’s-
foot Lotus and at Albert Head to study Purple Sanicle.
The other component involves tracking population
characteristics of Coast Microseris at Rocky Point.

Study Area and Methods:

Monitoring Seed Establishment by Purple Sanicle
and Seaside Bird’s-foot Lotus

Permanent plots, established in 2005, were revisited
on 07 July 2009 in order to count the number of plants
growing in 2009. In 2005, three treatments were
applied in a 3 x 3 Latin Square design. One treatment

(light scrape) involved removing loose dead plant
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material from the soil surface by lightly combing it with
fingers. The second treatment (deep scrape) involved
the removal of the top cm of plant litter and soil to
expose mineral soil. The third treatment was a control.

Monitoring Fluctuations of a Coast Microseris
Population

Permanent plots, established in 2005, were revisited
on 07 July 2009 in order to count the number of plants
growing in 2009.

Results:

Monitoring Seed Establishment by Purple Sanicle
and Seaside Bird’s-foot Lotus

Twenty Purple Sanicle seedlings were observed in
the experimental plot at Albert Head. All were in deep
scrape quadrats. Nineteen of the seedlings had 1-3
leaves while the other had 4-7 leaves.

Only six seedlings were observed in the Seaside Bird’s-
foot Lotus plots at Church Hill, four in one of the deep
scrape quadrats and two in one of the shallow scrape
quadrats.

Monitoring Fluctuations of a Coast Microseris
Population

The Coast Microseris population, which collapsed in
the 2008 growing season, showed negligible signs of
recovery in 2009 so population data were not collected.

Discussion:

Monitoring Seed Establishment by Purple Sanicle
and Seaside Bird’s-foot Lotus

Purple Sanicle plants at Albert Head continued to grow
slowly and there was little mortality between 2008 and
2009. Based on the four growing seasons studied, it
appears that most mortality occurs in the seedbank
and that mortality among germinated plants is greatest
in the first growing season. The slow growth of plants

which survive into the fourth growing season indicates
that even under the deep scrape treatment, direct
seeding is at best a slow means of establishing new
populations.

Seaside Bird’s-foot Lotus plots at Church Hill also grew
slowly. There was a moderate degree of mortality
between 2008 and 2009. Based on the four growing
seasons studied, it appears that most mortality occurs
in the seedbank as with Purple Sanicle. Unlike Purple
Sanicle, most germination occurred in the second
year after seeding, rather than in the growing season
immediately following seeding. As with Purple sanicle,
however, most mortality occurred in the year following
germination. The slow growth of plants which survive
into the third growing season indicates that regardless
of treatment, direct seeding is at best a slow means of
establishing new populations.

Conclusions:

The slow growth of Purple Sanicle plants which survive
into the fourth growing season indicates that even
under the deep scrape treatment, direct seeding is at
best a slow means of establishing new populations.
The slow growth of Seaside Bird’s-foot Lotus plants
which survive into the third growing season indicates
that regardless of treatment, direct seeding is at best a
slow means of establishing new populations.
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Introduction:

Bioaccumulation and biomagnification of
polyhalogenated (PHAH)
contaminants such as polychlorinated biphenyls
(PCBs), dioxins (PCDDs) and furans (PCDFs) have
been well documented in aquatic systems, and high
concentrations have been reported in predatory birds
and marine mammals at the top of aquatic food webs.

Victoria Harbour is one of the most contaminated marine

aromatic  hydrocarbon

environments in British Columbia due to industrial,
commercial, and transportation related activities (City
of Victoria 2001). Concern about PHAHSs in Victoria
Harbour is based on a variety of data: (1) Sediment
PCB levels (particularly in the inner and upper harbour)
are higher in Victoria Harbour than other coastal sites
in British Columbia (Transport Canada, unpubl. data);
(2) Dungeness crab (Cancer magister) contain higher
concentrations of PCDD/Fs and PCBs than other
sites in coastal British Columbia, and accordingly,
crab harvest restrictions were invoked in this area
(Iknonomou et al. 2002, Knapp and Grant 2008); and
(3) English sole (Parophrys vetulus) contain higher

tissue concentrations of PCBs in Victoria Harbour than
adjacent sites (Environment Canada, unpubl. data).

The North American river otter (Lontra canadensis) is
a semi-aquatic mustelid that inhabits the nearshore
marine waters of Victoria Harbour (Guertin 2009).
Published literature has identified these and other
mustelids as being sensitive to the toxic effects of
some PHAH contaminants, especially PCBs (Olsson
and Sandegren 1983, Mason 1989, Leonards et
al. 1994). Because otters are elusive and cryptic in
nature, studies have relied on the analysis of field-
collected feces as a non-invasive and cost-effective
alternative to blood and/or tissue sampling to assess
contaminant burdens in wild otter populations (Smit
et al. 1994). Recently, it has been reported that river
otter feces from Victoria Harbour in 1998, 2004, and
2006 contained the highest PCB levels out of all sites
sampled in coastal British Columbia. In all years,
geometric mean total-PCB concentrations in Victoria
Harbour exceeded criteria for reproductive effects in
otter species (Elliott et al. 2008, Guertin et al. in press
a). An assessment of individual river otter exposure to
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PCBs in the Victoria region provided further evidence
of Victoria Harbour as a PCB source compared to the
adjacent coastline (Guertin et al. in press a).

River otters foraging within Victoria Harbour feed largely
on intertidal fish and other aquatic invertebrates and
vertebrates (Guertin et al. in press b), and can therefore
be exposed to relatively high levels of pollutants. While
several studies have assessed levels of PCBs and
other PHAH contaminants in the feces of otters, studies
investigating PHAH concentrations in both feces
and prey samples from the same location are rare.
Therefore, the aim of this study was to determine PHAH
concentrations in river otter prey species (intertidal fish
and crustaceans) in Victoria Harbour, and to examine
if patterns of such prey contaminant burdens are
consistent with contaminant patterns measured in river
otter fecal samples previously collected from Victoria
Harbour.

Study Area and Methods:

Two different harbours were targeted in this study
(Victoria and Esquimalt), as well as Esquimalt lagoon,
and a non-harbour reference site near Albert Head.
Victoria Harbour was divided into three main areas for
sampling: Upper Harbour (Selkirk Trestle to Johnston
Street Bridge), Middle Harbour (Johnston Street
Bridge to Lime Bay), and Outer Harbour (Work Point
to McLoughlin Point). Fishing at all sites, except Work
Point as an ESAC permit was pending, took place from
25 January to 31 January 2009 and was conducted at
low tides ranging from 0.6 to 0.9m. Esquimalt Harbour
was divided into four main areas: Upper (Above
Colwood and across the top of the harbor before
bridge), Middle (Colwood/Yew Point), Outer (Fort Rodd
Hill Park and Outer Dockyard), and then the Naden/
Dockyard area. Fishing at these sites, as well as at
Esquimalt lagoon/Royal Roads and the reference site,
took place from 15 March to 21 March 2009 and was
also at low tides within the range of 0.6 to 0.9m. For

all locations, each sampling point was located in the
general vicinity of active river otter latrine sites.

Fish and crab samples were obtained from each
sampling point by employing a variety of techniques.
Upon arriving at the sampling location, the shoreline
was searched for any of the targeted species which
may take shelter under rocks at low tide. In areas that
were suitable (flat bottom and sand/mud sediment), a
beach seine was conducted. Baited minnow traps and
standard commercial crab traps were also deployed
at each site. These were placed within 20 m from the
shoreline and no deeper than 15 m, a plausible range
for river otters. Each area (Upper, Middle and Outer
Victoria Harbour, Upper, Middle, Outer, Dockyard/
Naden Esquimalt Harbour, Esquimalt Lagoon/Royal
Roads, and reference site) was usually sampled over
two days.

Data on the composition of the river otter diet in the
Victoria Harbour region, provided by Guertin et al.
(in press b), were used to establish the relevance of
captured fish and crab species to the otter. Species
constituting an important part of the otter’s diet were
preferentially retained and included in the analysis.
Individual fish and crab samples from each sampling
point were wrapped in acetone:hexane rinsed
aluminum foil, placed in a plastic bag, and immediately
frozen at —20°C. Prey samples were pooled by prey
family for analysis whenever possible. At least four
prey types were selected for contamination analysis
from each sampling location — species of the family
Cancridae [Dungeness crab (Cancer magister), red
rock crab (Cancer productus), and slender crab
(Cancer gracilus)], species of the family Varunidae
[purple shore crab (Hemigrapsus nudus)], species of
the family Stichaeidae (also known as pricklebacks
[high
shake

cockscomb
prickleback
sagitta), rock pricklebacks (Xiphister mucosus)], and

or eelblenies) (Anoplarchus

purpurescens), (Lumpernus

species of the family Cottidae (unidentified sculpins).
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Species of unidentified shrimp were also captured from
two sampling locations. Specimens of Stichaeidae and
Cottidae were initially separated by size (i.e. > 15 cmiin
length or < 15 cm in length) and analyzed separately.
We recognize that the limited time period of our study
may represent a possible source of bias, especially if
river otter diet shifts with season. However, Stenson et
al. (1984) reported a lack of seasonality in the diet of
marine-foraging river otters in the nearby Gulf Islands,
BC. Therefore, we considered our sampling sufficient.

Sample Analysis

Samples from Victoria Harbour were sent for
contaminant analysis (samples from remaining areas
have not yet been sent, dependent on further funding).
As otters consume their prey whole (at least when
the prey items are relatively small), specimens from
each sampling point were ground whole in a blender
and pooled according to the above strategy before
analysis. The number of specimens per composite
sample was between one (Cancridae) and 14 (Shrimp)
depending on how many specimens were obtained

during sampling (Table 1a).

Fish and crab were analyzed for PCDD/Fs, non-ortho
(NO) PCBs, and PBDEs. Sample weights varied greatly,
from 200 g for one of the large crabs to 2.5 g for one of
the pricklebacks (referred to in this report as blennies).
In most cases, half of the available material, up to a
maximum of 50 g, was used as the analytical aliquot.
Due to the small amount of material available in two
cases, the entire sample was used. In order to ensure
quality control, samples were extracted and analyzed
in batches (maximum 12 samples per batch). With
each batch, a procedural lab blank, a replicate sample
(a second sample from the same original sample,
selected randomly) and an in-house reference sample
[WMF-01, freeze dried tissue of Lake Ontario Chinook
Salmon (Oncorhynchus tschawytscha)] (Wellington
Labs) was co-extracted and analyzed. Three randomly
selected samples were also extracted and analyzed in

duplicate (a repeat analysis of the same sample). Final
extracts of the duplicates were injected and analyzed
twice.

For the purpose of this report, ND and NDR values were
substituted with zeros when summarizing PCDD/F,
NO-PCB, and PBDE data.

Data Presentation

In the case of the Cancridae and Shrimp, only one
composite sample from each site was analyzed.
However, for Stichaeidae and Cottidae, species were
grouped according to overall length (i.e., small and
large) and analyzed as distinct samples as previously
described. Smit et al. (1996) reported that it is not
necessary to separate fish into size classes, as long
as all specimens are within the size range normally
consumed by otters. Therefore, the data presented and
discussed in this report are based on average values
per prey type per site. This value was computed by
averaging both the small and large composite samples
at a particular site. For samples in which replicates and
duplicates were analyzed, this value was computed
by averaging the original sample and the replicate/
duplicate first, then averaging the separate composite
samples.

Toxic Equivalents (TEQs)

The toxicity of a given dioxin/furan or PCB is assessed,
in relative terms, using an internationally accepted
system of comparison known as “toxicity equivalent
factors” (TEFs). TEFs are assigned to compounds
on the basis of comparison with 2,3,7,8 T4CDD (the
most toxic congener), which is assigned a TEF value
of 1.0. The TEF of each compound is multiplied by its
concentration to arrive at the Toxic Equivalent (TEQ).
The sum of the TEQs (Total-TEQ) describes the total
dioxin/furan and/or PCB toxic potential. For the purpose
of this report, ND and NDR values were substituted
with zeroes when calculating a TEQ. Total TEQs were
calculated for each sample at each site. TEQ values

85



Environmental Science Advisory Committee

P131-09

for Stichaeidae and Cottidae were determined by
averaging small and large specimens as previously
discussed. All TEQs were calculated using 1998 TEFs
developed by the World Health Organization (Van den
Berg et al. 1998).

Results:

See Table 1-a,b,c for the number of specimens
obtained from Victoria Harbor, Esquimalt Harbour, and
other sites. The following results and discussion refer
to samples from Victoria Harbour and are in general,
based on visual observations of trends. Statistical
analysis and interpretation of results is pending.
Samples from Esquimalt Harbour, Esquimalt Lagoon,
and our reference site near Albert Head have yet to be
sent for contaminant screening.

Total Dioxins and Furans
Total-PCDD/Fs concentrations (pg/g wet weight)
for river otter prey samples collected from Victoria
Harbour are shown in Figure 1. Concentrations of
total-PCDD/Fs were relatively consistent among prey
types at a particular sampling site, but varied spatially
among sampling sites. Generally, total PCDD/Fs in
prey specimens ranged from the lowest concentrations
detected at the Outer Harbour site to highest
concentrations detected at the Upper Harbour site,
except for Cancridae, which had similar total-PCDD/F
concentrations at the Middle and Upper Harbour sites
(42.4 and 38.9 pg/g wet weight, respectively). Highest
concentrations of PCDD/Fs were measured in sculpins
from the Upper Harbour site (50.2 pg/g wet weight).
The overall percentage increase in total-PCDD/Fs in
from the Outer Harbour site to the Upper Harbour site
was 161% for Cancridae (14.9 to 38.9 pg/g wet weight),
776% for shrimp (3.8 to 33.6 pg/g wet weight), 321%
for blennies (5.1 to 21.6 pg/g wet weight), and 863% for
sculpins (5.2 to 50.2 pg/g wet weight). Varunidae were
not collected at the Upper Harbour, and therefore, no
data is available.

NO-PCBs

NO-PCB concentrations (pg/g wet weight) for river
otter prey samples collected from Victoria Harbour are
shown in Figure 2. Concentrations of these chemicals
were highest in samples collected from the Middle
Harbour sampling site (Figure 2). The pattern of NO-
PCBs in river otter prey specimens was dominated
by PCB-77 at all sampling locations. All other NO-
PCB congeners were relatively low at all sampling
sites. However, concentrations of PCB-77 among the
five prey categories were not uniform within sampling
sites. For example, species of Cancridae, shrimp, and
sculpins had higher concentrations of PCB-77 than
Varunidae and blennies at the Middle Harbour site. A
similar pattern was observed for the Upper Harbour
site (recall that crabs belonging to the family Varunidae
were not analyzed from the Upper Harbour).

PBDEs

PBDE concentrations (pg/g wet weight) for river otter
prey samples collected from Victoria Harbour are
shown in Figure 3. The pattern of PBDEs in river
otter prey specimens was dominated by PBDE-47
at all sampling locations. Concentrations of all other
PBDE congeners were relatively low at all sampling
sites. Species of sculpins had highest concentrations
of PBDE-47 at the upper and middle harbour sampling
site. Species of blennies had the highest concentration
of PBDE-47 at the outer harbour sampling site.

Data on toxicity equivalents (TEQ’s) have yet to be
reviewed.

Conclusions:

No further work is planned at this time; however,

contamination screening of Esquimalt Harbor,
Esquimalt lagoon, and the reference site have yet
to be conducted. Further research into otter scat
and populations is currently being conducted and

contaminant fish data from this project is likely to be
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incorporated into this project.
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Table 1. Pooling strategy for river otter prey specimens: a) Victoria Harbour, BC b) Esquimalt Harbour, BC c)

Esquimalt Lagoon and reference site, BC (2009).

1a. Victoria

Sample No. | General Area Prey Group No. Specimens in Pool
1 Outer Victoria Harbour Cancridae 2
2 Outer Victoria Harbour Varunidae 5
3 Outer Victoria Harbour Shrimp 5
4 Outer Victoria Harbour Sculpin — small 5
5 Outer Victoria Harbour Sculpin - large 6
6 Outer Victoria Harbour Blenny — small 13
7 Outer Victoria Harbour Blenny — large 11
8 Middle Victoria Harbour Cancridae 1
9 Middle Victoria Harbour Varunidae 1
10 Middle Victoria Harbour Shrimp 14
11 Middle Victoria Harbour Sculpin — small 9
12 Middle Victoria Harbour Sculpin — large 8
13 Middle Victoria Harbour Blenny — small 12
14 Middle Victoria Harbour Blenny — large 11
15 Upper Victoria Harbour Cancridae 1
16 Upper Victoria Harbour Shrimp 6
17 Upper Victoria Harbour Sculpin — small 6
18 Upper Victoria Harbour Sculpin - large 7
19 Upper Victoria Harbour Blenny — small 3
20 Upper Victoria Harbour Blenny — large 4

1b. Esquimalt
1 Naden/Dockyard Varunidae 7
2 Naden/Dockyard Shrimp 5
3 Naden/Dockyard Sculpin 2
4 Upper Esquimalt Harbour Cancridae 2
5 Upper Esquimalt Harbour Shrimp 1
6 Upper Esquimalt Harbour Blenny 5
7 Middle Esquimalt Harbour Varunidae 1
8 Middle Esquimalt Harbour Shrimp 5
9 Middle Esquimalt Harbour Sculpin 5
10 Outer Esquimalt Harbour Cancridae 3
11 Outer Esquimalt Harbour Varunidae 2
12 Outer Esquimalt Harbour Shrimp 5
13 Outer Esquimalt Harbour Sculpin 5

88



Environmental Science Advisory Committee P131-09

Table 1 Continued. Pooling strategy for river otter prey specimens: a) Victoria Harbour, BC b) Esquimalt
Harbour, BC c) Esquimalt Lagoon and reference site, BC (2009).
1c. Lagoon and Reference
Sample No. | General Area Prey Group No. Specimens in Pool
1 Esquimalt Lagoon Varunidae 1
2 Esquimalt Lagoon Blenny 1
3 Reference Cancridae 2
4 Reference Sculpin 3
5 Reference Blenny — small 5
6 Reference Blenny — large 5

P131-09. Setting up traps near Yew Point. P131-09. Specimen.
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Figure 1. Total dioxin/furan concentrations (pg/g wet weight) in river otter prey specimens, Victoria Harbour,
BC (2009).
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Figure 2. NO-PCB concentrations (pg/g wet weight) in river otter prey specimens, Victoria
Harbour, BC (2009).
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Figure 3. PBDE concentrations (pg/g wet weight) in river otter prey specimens, Victoria
Harbour, BC (2009).
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Introduction:

Seaside bird’s-foot lotus (Lotus formosissimus)
was listed as endangered in Canada in 2000 and
subsequently added to Schedule 1 of the Species at
Risk Act. This plantis presently known from only three
locations in Canada, one of which is Rocky Point. As
part of a reassessment of the species, a complete
census of the Canadian population was undertaken
in 2009 and habitat information was collected. This
report summarizes data collected for Seaside bird’s-
foot lotus at Rocky Point in 2009.

Study Area and Methods:

All sites at Rocky Point where seaside bird’s-foot lotus
had been previously recorded were visited. At each
site, a thorough search was made and all individuals
of the species were counted. Seaside bird’s-foot
lotus produces multiple stems that branch below the
surface of the substrate, making it sometimes difficult
to definitively identify individuals. To account for this
uncertainty, population counts are listed as estimates
and sometimes include a range. The associated
vegetation, general habitat description, and estimate
of the area occupied were also recorded, as well as
the UTM coordinates of the occurrence.

Between sites where seaside bird’s-foot lotus had
been previously recorded, potential habitat was
systematically traversed in an attempt to locate new
occurrences. If a new occurrence was located, it was
described as above.

Results:

Fourteen subpopulations of seaside bird’s-foot lotus
were found in three distinct areas of the Rocky Point
property: Area B, Bentinck Island, and Church Point.
The species was not found at two sites where it had
been previously recorded but was found at one site
where it had not been previously recorded. The total
population of seaside bird’s-foot lotus at Rocky Point
is estimated at 255 — 365 mature individuals (Table 1).

Seaside bird’s-foot lotus was found in maritime
meadows, vernal seepage areas, open woodlands,
and one small wetland. Commonly associated
native species were California oatgrass (Danthonia
californica), red fescue (Festuca rubra), and yellow
monkey flower (Mimulus guttatus). Commonly
associated non-native species were common
velvet grass (Holcus lanatus), sweet vernal grass
(Anthoxanthum odoratum), and Scotch broom
(Cytisus scoparius). The tree canopy ranged from
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absent to closed, and typically included Douglas-
fir (Pseudotsuga menziesii), Garry oak (Quercus
garryana), and shore pine (Pinus contorta).

Discussion:

The 14 subpopulations of seaside bird’s-foot lotus
at Rocky Point are spread over three areas: Area B,
Church Point, and Bentinck Island. From one area
to the next, a subpopulation may be separated by up
to 2.5 km from the neighbouring subpopulations. In
the past, these have been considered three separate
populations (Ryan and Douglas 1996). However,
they constitute a single population according to
NatureServe (2004) guidelines. This is because

the area between the subpopulations is a mosaic
that includes potential habitat and any barriers of
persistently unsuitable habitat are less than 1 km
wide.
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P130-09. Subpopulation of Seaside Bird’s-foot Lotus at Rocky Point.

The conclusion of this project will be a national status
report on seaside bird’s-foot lotus, which will be
published to the Species at Risk Act public registry
(http://www.sararegistry.gc.ca/default_e.cfm)in
2010.
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Introduction:

Foothill Sedge (Carex tumulicola) is a nationally
endangered plant species (COSEWIC 2008a), known
to occur at Rocky Point and Albert Head. Lindley’s
False Silverpuffs (Uropappus lindleyi) is a nationally
endangered plant species (COSEWIC 2008b), known
to occur at CFMETR. Both species have been
proposed for listing under the Species at Risk Act
(SARA). Under SARA, a recovery strategy must be
prepared within 12 months of a species being listed
as endangered. The recovery strategy must map and
describe critical habitat according to the best available
knowledge. The SARA responsible agency (Parks
Canada) awarded Matt Fairbarns with a contract to
prepare draft recovery strategies for both species
for 2009/10. To do this effectively, he conducted field
surveys during the flowering/fruiting season (May-June
2009).

Study Area and Methods:
Known occurrences of each species were examined

in the field. The number of mature individuals was
counted at each site and notes were taken describing

the nature of the area occupied by each occurrence
as well as the surrounding area essential to support
the existing plants. The location of each patch was
mapped using a hand-held GPS unit as was the extent
of essential supporting habitat.

Results:

Lindley’s False Silverpuffs at CFMETR: In 2009,
two subpopulations of Lindley’s False Silverpuffs
were found at CFMETR. Together, they contained
152 mature individuals. The eastern subpopulation
occupied 72 m2 and was enclosed within a 2,293 m2
polygon which included the supporting habitat. The
western subpopulation occupied 154 m2 and was
enclosed within a 1,498 m2 polygon which included the
supporting habitat.

Foothill Sedge at Albert Head: In 2009, two
subpopulations of Foothill Sedge were examined at
Albert Head. The inland subpopulation consisted of
four low vigour tussocks. The shoreline subpopulation,
which was far more vigorous, consisted of 5-10
tussocks.
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Foothill Sedge at Rocky Point: In 2009, several
subpopulations of Foothill Sedge were examined at
Rocky Point. The subpopulations under permit 133-09
included:

1.The Whirl Bay subpopulation consisted of three
tussocks.

2.The Manor Point subpopulation consisted of seven
tussocks.

3.The “Birder’'s Loop” subpopulation, on the east
shores of Rocky Point, consisted of 79 tussocks.
4.The Garry Oak woodland subpopulation, along the
eastern perimeter road, consisted of three tussocks.
5.The wet meadow subpopulation, just east of CFAD,
consisted of 16 tussocks.

Discussion:

Lindley’s False Silverpuffs at CFMETR: The CFMETR
population of Lindley’s False Silverpuffs was discovered
several years ago when two subpopulations were
noted, but its location was incorrectly described and the
population was believed to have disappeared. It was
rediscovered during the course of surveys for California
Hedge-parsley in 2008, when a single subpopulation
was encountered. The 2009 surveys re-examined the
subpopulation discovered in 2008 and found another
subpopulation. It cannot be determined if the two
subpopulations found in 2008-9 correspond to the two
subpopulations previously reported. This species, an
annual which is difficult to detect when not in flower
and therefore easily overlooked, may occur elsewhere
on the property.

Foothill Sedge at Albert Head: The Foothill
Sedge population at Albert Head consists of two
subpopulations. Both are so small that they are likely
prone to loss through chance events and the inland
population is further disadvantaged because it is
growing in a shaded environment which appears to be
causing a decline in vigour.

Foothill Sedge at Rocky Point: The Foothill Sedge
population at Rocky Point consists of numerous

subpopulations. Most of the subpopulations are also so
small that they are likely prone to loss through chance
events. The four subpopulations examined in 2009
under permit 133-09 are all small. The largest of them
was the “Birder’s Loop” subpopulation which consisted
of 79 tussocks. The “Birder’s Loop” subpopulation is
suffering from invasive species and from excessive
shading, the result of forest encroachment. The
other subpopulations are also threatened by invasive
species.

P133-09. Lindley’s False Silverpuffs fruit.
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Conclusions:

There are extant populations of Lindley’'s False
Silverpuffs at CFMETR and Foothill Sedge at Albert
Head and Rocky Point. Draft recovery strategies,
containing a map and description of areas of proposed
critical habitat on DND lands, will be proposed for
inclusion within the Species At Risk Registry. This
includes information on the distribution of Foothill
Sedge on portions of Rocky Point not covered under
this permit. Information on the nature and location of
critical habitat for these species will also be submitted
to DND. Similar information has been collected for
occurrences of these species on other federal lands as
well as on some private lands.

The species at risk act requires that federal agencies
provide effective protection for species at risk on federal
lands. If Lindley’s False Silverpuffs and/or Foothill
Sedge are added to the list of species protected under
the federal Species at Risk Act then an Action Plan will
be prepared detailing management actions necessary
for their protection on federal lands such as DND
properties.

.
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P133-09. Foothill Sedge at Rocky Point.
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Introduction:

The Coastal Douglas-Fir (CDF) moist maritime
(mm) subzone is a small biogeoclimatic unit located
on southeastern Vancouver Island, the adjacent
mainland, and the Gulf Islands. The CDF has among
the lowest percentages of unlogged, old-growth
forest of any biogeoclimatic units in the province
(MacKinnon and Vold 1998). Information on late-seral
forest communities in the CDF is quite limited, as is
data on old-growth stand structure (only three of 541
CDF plots within the provincial classification database
have structural data) and quantity of coarse woody
debris (CWD). Department of National Defense CFB
Esquimalt lands provide one of the few opportunities
to collect this information. The objective of our work
is to locate and describe suitable late-seral forests on
DND properties using the biogeoclimatic ecosystem
classification (BEC) system, and to collect benchmark
measures of old forest structure, including species
composition, coarse woody debris and snags.

Study Area and Methods:

Sites were located using forest cover and ecosystem
maps of the properties and verified in the field. Sample
plots 20m X 20m (400m?) were subjectively located to
characterize ecosystem and stand types, and at each
site we dug a small soil pit (50 x 50 cm wide, and 50-
75 cm deep) for soil descriptions. We recorded site
location (lat/long), aspect, slope position and elevation,
vegetative cover by species, soil horizons, soil colour
and texture, coarse fragment content, moisture and
nutrient regime, successional status and other site
features as listed in Field Manual for Describing
Terrestrial Ecosystems (1998).

One variable radius cruise plot was established for
each plot. An appropriate prism basal area factor
(BAF) was selected to include seven to 11 trees in
each cruise plot. All coniferous and deciduous trees
greater than 7.5 cm diameter at breast height (DBH)
were recorded: living (both standing and down), dead
useless, and dead potential. The tree species, DBH,
height, tree class, pathological remarks, and crown
class were recorded for each tree in the cruise plot.
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Two coarse woody debris transects were established
for each site. Each 24 m transect began at plot centre,
one at a random bearing, and one at that same bearing
plus 90°. Each piece of wood the transect crosses was
recorded for species, length, diameter, decay class, tilt,
and height above ground.

Results:

Atotal of 15 plots appropriate for BEC classification were
located on three DND properties in the Victoria area
(Royal Roads, Rocky Point and Heal's Rifle Range),
but no suitable plots were found at the Nanaimo Rifle
Range. Site, soil and plant data collected from these
plots are summarized in Tables 1 and 2. Mensuration
and CWD data were compiled using a timber cruising
(BCMOF 2000) and slash loading program (Deas and
Macadam 1985), respectively, and presented in Table
3. All plot data are housed within the provincial BEC
database; requests for access to full plot data are
made online at http://www.for.gov.bc.ca/hre/becweb/
resources/information-requests/index.html.

Discussion:

In our classification work we find reasonable
correlations between the observed plant communities
on DND lands with those described in the Coast Field
Guide (Green and Klinka 1994), including the 02
FdPI — Arbutus, the 03 Fd — Oniongrass, the 01 Fd
— Salal, the 04 FdBg — Oregon grape, the 05 CwFd
— Kindbergia and the 06 CwBg — Foamflower. The
arrangement of the plant associations via moisture and
nutrient regime on the edaptopic grid will likely change
from the current version, however. The soil profiles
are unusual for coniferous forests in having an acidic,
dark brown, organic-rich horizon at the surface, with
little overlying forest floor (perhaps due to introduced
earthworms). This mineral horizon is characterized
as an Ah(f) (Broersma and Lavkulich 1980), and the
soils typically classified either as Sombric Humo Ferric
Podzols (a B horizon of 7.5YR or redder) or Orthic
Sombric Brunisols.

Stand structure of the forests is often characterized
by a small component of large diameter veteran
trees, likely many hundreds of years old, amongst a
larger component of smaller diameter maturing trees.
This structure suggests relatively frequent ground
fires, perhaps every 100 years or so, that were not
severe enough to cause complete tree mortality. Site
productivity covered a very wide gradient; tree heights
of the dominant canopy, for example, range from
approximately 25 m on the poorest, driest 02 sites
to over 60 m on the moist, rich 06 ecosystems. Tree
species diversity also tends to increase with soil fertility
(the 04 and 06 site series), and includes Douglas-fir
(Pseudotsuga menziesii), Grand fir (Abies grandis),
western hemlock (Tsuga heterophylla), western
red cedar (Thuja plicata), and big leaf maple (Acer
macrophyllum). Average coarse woody debris loads
across the 15 plots is 174 m® ha-1, but range from as
little as 21 m® ha-1 on the poorest sites to 741 m?® ha-1
on the most productive sites.

Conclusions:

The plant and soil data from these 15 plots will be part
of a larger report on dry coastal forest ecosystems of
BC, and eventually incorporated into a new edition of
the coastal BEC fieldguide. Modeled projections of
future climatic conditions suggest that the extent of
CDFmm will expand (e.g., Hamann and Wang 2006);
areas now in CDF will experience climates that do
not currently exist in the Coast Forest Region. These
guantitative associations to existing site and vegetation
conditions will help form the basis for detection of
reorganization of ecosystems with climate change
(Campbell et al. 2009). Overall, classification of
these forests supported by structural data will improve
our ability to rank occurrences of late successional
forest for conservation value and to conduct effective
planning for representation at a landscape-level (e.g.,
in response to requirements of land use plans).

A follow up study will be proposed for 2010 to examine
soil nitrogen (N) dynamics in the temperate forests

97



Environmental Science Advisory Committee

P134-09

of the CDF (in part incorporating these DND sites),
in particular comparing the balance between organic
and inorganic N supply that can influence biotic
communities under colder, less productive climates
(Kranabetter and MacKenzie 2010).
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Table 1. Site and soil properties for the BEC plots located on DND properties
Plot No. 08-1047 | 08-1048 | 08-1049 | 08-1050 | 08-1051 | 08-1052 | 08-0974 | 08-0975
Latitude 48° 48° 48° 48° 48° 48° 48° 48°
26’'11.5” |126'02.4” |126'03.8” |26'06.5” |26'02.9” |26'04.5” [32'51.3” [32’54.9”
_ 123° 123° 123° 123° 123° 123° 123° 123°
Longitude
28'08.3" |27°48.9” |27'57.6” |28'39.2” |28'44.7" |2854.2” [27'53.9” (27°54.6”
Property Royal Royal Royal Royal Royal Royal Heal’s Heal’s
Roads Roads Roads Roads Roads Roads Range Range
BEC Classification | C2- ol cloiz oo ol oo o ol
FmmO1 [FmmO1 |01/04 Fmm04 |[FmmO06 |FmmO04 [FmmO1 [FmmO03
x‘;'if;g‘“t”e”t 3B 3C 4c 4D 5E 4D 4cC 2B
Site
Elevation (m) 60 50 40 90 100 50 129 151
Slope (%) 15 5 15 0 0 <5 24 13
Aspect (degrees) 200 170 200 999 999 999 99 249
Mesoslope 2@ MD MD MD LV LV LV MD UP
Humus
Depth (cm) 7 6 2 1 2 3 2 2
Classification ® TD RD VL VL VL VL VL VL
Mineral soil
Dominant texture ° LS SL SL SL Si SL SL LS
Drainage class ¢ r w w w m w w r
(C(,Z)arse fragment 15 10 0 20 0 50 30 50
Rooting depth (cm) 55 55 50 40 50 50 50 40
Classification © O0.DYB | SM.HFP | SM.HFP | SM.HFP | SM.HFP | SM.HFP | SM.HFP | O.SB
Notes:
a LV = level, UP = upper, MD = middle
®TD = leptomoder, RD = mormoder, VL = vermimull, HR = hemimor
¢LS = loamy sand, SL = sandy loam, Si = silt
dr = rapidly drained, w = well drained, m = moderately well drained
¢ O.DYB = orthic dystric brunisol, SM.HFP = sombric humo ferric podzol, O.SB = orthic sombric brunisol,
O.FHP = orthic ferro humic podzol
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Table 1 Continued. Site and soil properties for the BEC plots located on DND properties

Plot No. 08-0976 |[08-0977 (08-1088 |08-1089 |08-1090 |08-1091 |08-1092
_ 48° 32’ 48° 32’ 48° 19’ 48° 19’ 48° 19’ 48° 19 48° 19’
Latitude
43.9” 42.8” 06.2” 04.1” 54.9” 00.0” 17.0”
, 123° 123° 123° 123° 123° 123° 123°
Longitude
27°28.0" |27°29.2" ([34’48.0° [34’48.0° |[3500.4” |34'57.1" |34'23.4"
Propert Heal’s Heal’s Rocky Rocky Rocky Rocky Rocky
perty Range Range Point Point Point Point Point
CD- CD- CD- CD- CD- CD- CD-

BEC classification | erimos | Fmmo4  |Fmm02  |Fmmo1  [Fmmo6  |Fmmo5 | Fmmo3

Moist/nutrient

regime 5D+ 4+ C+ 1B 3C 5D+ 4+ C+ 2B
Site

Elevation (m) 69 96 100 90 70 80 45
Slope (%) 47 14 &) 194 10 30 0

Aspect (degrees) 12 21 999 23 300 210 999
Mesoslope LW MD CR MD MD MD LV
Humus

Depth (cm) 2 2 8 2 4 6 4

Classification VL VL RD RD VL VL HR
Mineral soil

Dominant texture SL SL SiL SiL SL fSL fSL
Drainage class w m r r m w r

(Co/‘:)a rse fragment 20 30 60 55 20 50 10

Rooting depth (cm)
Classification

[

P134-09. Plot 08-1052 at Royal Roads: CDFmm P134-09. Heals Rifle Range: CDFmm.
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Table 2. Plant species and % cover by canopy, shrub, herb and moss layer.
Plant species 08-1047 | 08-1048 | 08-1049 | 08-1050 | 08-1051 | 08-1052 | 08-0974 | 08-0975
Canopy layer
Pseudotsuga
o 85 65 40 85 25 60 45
menziesii
Thuja plicata 4 55 25
Abies grandis 7 15 3 15 15 30 3
Tsuga heterophylla 2 5 5
Acer macrophyllum 55
Arbutus menziesii 5
Shrub layer
Gaultheria shallon 42 65 80 30 4 8 40 20
Mahonia nervosa 42 5 3 30 9 60 45 15
Vaccinium
_ 2 1 4 3
parviflorum
Rosa gymnocarpa 1 2 2 3 <0.1 6 2
Holodiscus discolor 4 2 4 26 <01 3 7
Herb layer
Rubus ursinus 2 3 8 0.5 <0.01 <0.01 <0.01 1
Linneae borealis 2 0.5 1 6 2
Polystichum
_ <0.1 7 2 55 7 <0.01 <0.01
munitum
Trientalis latifolia 1 7 3 1 2
Achlys triphylla 15 15
Melica subulata 0.5 0.1 <0.01 15
Moss layer
Hylocomium 1 0.5 25 5 10 7
splendens
Kindbergia oregana 4 1 0.5 2 15 35 80
R.hytldladelphus 1 0.5 3 3
triquetrus
Table 3. Stand mensuration and coarse woody debris for the BEC plots located on ESAC properties
08-1047 | 08-1048 | 08-1049 | 08-1050 | 08-1051 | 08-1052 | 08-0974 | 08-0975
Stand volume (m?® ha-1) 1411 994 1064 1040 1488 1433 555 732
Basal area (m? ha-1) 126 108 96 84 120 96 66 104
Codominant height (m) 411 42.6 48.5 46.6 55.6 49.2 355 |35.9
No. of stems per ha 418 369 121 326 186 303 339 |500
CWD volume (m?® ha-1) 67 89 208 29 41 138 149 |21
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Table 2 Continued. Plant species and % cover by canopy, shrub, herb and moss layer.

Plant species

08-0976

08-0977

08-1088

08-1089

08-1090

08-1091

08-1092

Canopy layer

Pseudotsuga
menziesii

50

70

60

70

80

Thuja plicata

70

Abies grandis

10

35

42

40

Tsuga heterophylla

10

35

Acer macrophyllum

Arbutus menziesii

10

Shrub layer

Gaultheria shallon

50

20

&5

32

98

Mahonia nervosa

30

Vaccinium
parviflorum

<0.01

<0.01

Rosa gymnocarpa

< 0.01

Holodiscus discolor

< 0.01

N|W| N |®

Herb layer

Rubus ursinus

0.5

Linneae borealis

<0.01

0.5

Polystichum
munitum

65

60

Trientalis latifolia

Achlys triphylla

Melica subulata

0.5

Moss layer

Hylocomium
splendens

44

Kindbergia oregana

0.5

Rhytidiadelphus
triquetrus

44

properties

Table 3 Continued. Stand mensuration and coarse woody debris for the BEC plots located on ESAC

08-0976

08-0977

08-1088

08-1089

08-1090

08-1091

08-1092

Stand volume (m?® ha-1)

1275

528

517

1346

957

1073

672

Basal area (m? ha-1)

112

48

88

132

70

84

80

Codominant height (m)

66.4

43.5

24.5

37.8

45.8

42.6

30.5

No. of stems per ha

545

203

530

351

271

267

463

CWD volume (m? ha-1)

84

198

94

221

741

417
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Seed Collection of Lotus formosissimus for an Experimental Translocation Project
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Victoria, B.C. VOC 2W8
Telephone No.(s): (250) 478-5118
Facsimile: (250) 478-2816

Email(s): nicole.kroeker@pc.gc.ca or aimee.pelletier@pc.gc.ca

PERMIT #: P135-09
LOCATION(S): ROCKY POINT

START DATE: 10 JUNE 2009
COMPLETION DATE: 7 JULY 2009
PROJECT STATUS: COMPLETE

Introduction:

and successful, conservation
and recovery of rare plants requires a multi-
faceted approach. For some species, such as
Lotus formosissimus (seaside birds-foot lotus), an
endangered species listed under Schedule 1 of the
Species at Risk Act (SARA), habitat restoration and
protection are insufficient on their own for species
recovery.

To be effective

L. formosissimus is a sprawling perennial, 20-50 cm
long with compound leaves. It has 3 to 9 yellow and
pink to purple pea-like flowers occurring in clusters
along the stem. It occurs in deep soil, mesic, maritime
meadows associated with Garry oak ecosystems
(Garry Oak Ecosystem Recovery Team 2003; Parks
CanadaAgency 2006; Fairbarns 2008). The five known
extant populations of L. formosissimus in Canada
are on southern Vancouver Island and small nearby
islands. Threats to population persistence at these
sites include habitat degradation and competition due
to incursions of alien invasive species, fire suppression
and trampling due to public access (Ryan and Douglas
1996).

It is highly unlikely that propagules of this species will
re-establish at other sites in a timely manner without
human intervention (i.e., translocation). Establishing
new populations is necessary to provide robustness
in the face of stochastic environmental changes and
to attain a distribution of L. formosissimus throughout
its historic range including the Victoria area. The
Canadian populations of L. formosissimus are disjunct
from the nearest populations in Washington State
and one Canadian population has become extirpated
(Parks Canada Agency 2006).

This project is specifically designed to enhance the
recovery of L. formosissimus and to meet the recovery
goals laid out in the Recovery Strategy for Multi-species
at Risk in Maritime Meadows Associated with Garry
Oak Ecosystems in Canada (Parks Canada Agency
2006). Specifically, the recovery strategy establishes
the following goal:

“To attain viable and self-sustaining populations of
seaside birds-foot lotus throughout its historic range
with a minimum of at least six populations by: 1)
Maintaining all five extant populations/subpopulations,
increasing small populations and conserving larger
populations at their current levels of abundance; and,
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2) Establishing one additional population containing at
least 100 flowering individuals per year”.

This project addresses the second goal above by
aiming to establish an experimental population of
L. formosissimus at Fort Rodd Hill National Historic
Site (FRHNHS) while retaining the genetic integrity
and diversity of the species. Habitat suitable for the
establishment of a new population of L. formosissimus
was identified in five areas all located on protected
federal land at FRHNHS (Fairbarns 2008). This project
has been approved by the Plants at Risk Recovery
Implementation Group of the Garry Oak Ecosystem
Recovery Team (GOERT) and a detailed translocation
plan has been developed. The project involves seed
collection at a donor site at Church Hill, Rocky Point,
ex situ propagation of seedlings at a controlled facility,
transplanting propagated seedlings into experimental
plots at recipient sites, monitoring of seedling survival,
and possible exotic plant control.

Translocation of L. formosissimus will benefit the
recovery of this species in a number of ways. The
translocation will address key knowledge gaps; a
greater understanding of the biology and ecology of the
species will not only inform future translocation efforts,
but may also help determine management options
for extant populations and help determine the causes
of extant population declines. The project will also
advance the science of translocation for other plant
species at risk. The specific project goals include:

1. to increase what is known about the biology,
ecology and demography of L. formosissimus through
translocation experiments;

2. to develop appropriate habitat management
techniques for restoring and maintaining the habitat of
translocated L. formosissimus populations;

3. to guide management decisions regarding
translocation so they are based on sound scientific
background; and,

4. to develop the science of translocation for
rare plant species through careful documentation and
publication of all results of the project.

Study Area and Methods:

The L. formosissimus population at Church Hill, Rocky
Point is the largest and healthiest population within
close proximity of FRHNHS (Fairbarns 2008). It was
therefore selected as the most suitable donor population
for the translocation project. With over 200 flowering
shoots, the size of the population at Church Hill, Rocky
Point and the species’ protected status suggest that
it has an excellent probability of persistence. Most of
the plants are vigorous and produce abundant flowers
and fruit.

A SARA permit was obtained from Environment Canada
prior to the commencement of any work at Church Hill,
Rocky Point. Seeds were collected when seed pods
were beginning to split. Information collected included
the name of collector, collection date, collection site,
number of seeds collected and number of plants from
which seed was collected. GPS coordinates as well as
photographs of each collection site were recorded and
have been submitted to ESAC.

In order to maximize genetic diversity of the new
population, seed was collected from a large number of
donor plants ranging from small to large plants. Every
precaution was taken to minimize negative effects
on the L. formosissimus population at Church Hill,
Rocky Point. To minimize viability and germination
depression of donor plants, no more than one capsule
in 20 were harvested. However, all seeds from a
capsule were collected. Seed capsules on the ground
were not collected as they are more susceptible to
contamination from pathogens. To prevent introducing
new weeds, pathogens or diseases to Rocky Point,
all clothing, gear, and tools were visually inspected to
ensure they were free of other seeds and soil. Seed
capsules were collected using secateurs sterilized
with a 10% bleach solution. As seed collection was
carried out in under an hour by a single person, and
seeds were collected while standing on a trail or rocks,
no L. formosissimus plants were trampled and soil
compaction was negligable. All effort was made to
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step only on common, weedy species when traveling
to and from the site.

Results:

Seeds were collected from a total of 27 plants of
various sizes from the L. formosissimus population at
Church Hill, Rocky Point on 7 July 2009. A total of
471 seeds were collected from 50 seed capsules. It
was estimated that there were >4,000 capsules in the
population at the time of seed collection. Most fruits
were green at the time of collection, but numerous ripe
fruits were also noted. Flowers were observed on a
small number of plants.

Discussion:

The science of translocation for plant species at risk is
still in its infancy. Translocation is an ambitious, long-
term undertaking and many translocations have failed
in the past. Translocations have the potential to cause
unintended harm to species at risk and to habitat,
especially ifthey are poorly planned. Translocations may
be expensive and often have low success rates; they
may use significant amounts of the limited resources
available for species at risk recovery (Maslovat 2007).
For these reasons, this translocation project and
seed collection activity have been carefully planned
to take into account the amount of seed required for
the translocation, the amount of non-viable seed,
germination percentages, losses during propagation,
and the final number of plants required. The amount
of seed collected accounts for far less than 1 % of
the annual seed production of the L. formosissimus
population at Church Hill, Rocky Point. For this reason,
the translocation project is not expected to undermine
the conservation and protection of extant populations
of L. formosissimus, and is expected to enhance the
status of the Canadian population as a whole.

Conclusions:

At this time, no additional collections or activities
are planned for Rocky Point under this project. The
seeds collected from Church Hill, Rocky Point were
immediately cleaned under a dissecting microscope
and have been sown at a controlled greenhouse facility
for ex situ propagation. Seedlings will be transplanted
in late fall 2010 to recipient sites at FRHNHS previously
identified as most suitable.

The expected end products of this project includes
the successful propagation of a sufficient number
of L. formosissimus seedlings for translocation to
FRHNHS, transplanting the propagated seedlings
into experimental plots at the recipient sites, and
subsequent monitoring of the experimental population.
Various reports summarizing the progress and outcome
of the translocation project will be developed. This
work may be presented at scientific workshops and
may be submitted for publication in a peer-reviewed
journal. All data obtained under this project will be
shared with the B.C. Conservation Data Centre (CDC),
Garry Oak Ecosystem Recovery Team (GOERT), and
if requested, DND.
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Introduction:

Maintenance Detachment Aldergrove (Aldergrove)
is one of only four known breeding sites for Oregon
Spotted Frog (OSF, Rana pretiosa) in Canada. In
1997, the Aldergrove site had the largest population of
OSF. Since then this population has declined to a point
where successful breeding has not been detected over
the past three years. Other than an ambitious wetland
rehabilitation effort to improve breeding habitat for OSF,
this site has not undergone many changes. Therefore,
it is very important to understand why this population of
OSF has declined so dramatically. It is thought that the
Bullfrog (Rana catesbiana) population has increased
in the past few years and that either predation from
Bullfrogs or disease (Batrachochytrium dendrobatidis
- Bd) transmission from Bullfrogs is the primary reason
for the decline of OSF at this site. We need detailed
information on the fate and habitat use by captive
reared and released OSF at the Aldergrove site to test
these hypotheses. If all the released OSF are predated
by Bullfrogs or succumb to disease soon after release,
then release of hundreds of captive reared frogs will
not be effective in recovering the OSF population at
this site. However, if the captive-reared and radio-

telemetered frogs survive, they will provide us with
valuable data on habitat use by the frogs that will then
be used in plans for the recovery of this species at the
Aldergrove site. This study was designed to be a pilot
project to test radio-telemetry methods (transmitter
models, methods of attachment, receivers) and to
assess logistic difficulties in conducting such a study at
the Aldergrove site.

The objectives of the study were to: 1) Assess radio-
telemetry methods and field logistics for OSF released
into Aldergrove; 2) Assess mortality factors of captive
reared and released OSF, in particular predation by
bullfrogs and impact of the disease Bd;

3) Assess patterns of habitat use, threats, and over-
wintering sites of OSF to aid in the delineation of critical
habitat and provide information for species recovery
plans.

Study Area and Methods:

We fitted juvenile 2008 frogs and metamorphic 2009
frogs with small transmitters from Holohil (Figure
1). The models were selected to be within 5 to 10%
of the average body weight of the frogs (Table 1).
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Transmitters were initially attached using belly belts
of silk ribbon as tested by Dr. Marc Hayes in Oregon.
However, these belts caused chafe injuries and were
replaced with belts made of Flexifix, a flexible plastic
burn dressing. This attachment had been successfully
tested by Dr. Karl Larsen on Great Basin Spadefoots
(Spea intermontana).

Frogs were released at the north end of the Aldergrove
wetland on 23 September 2009 and tracked as long
as transmitters were expected to function (Figure 2).
On smaller frogs (MV09, MV08) expected transmitter
life was short (21 and 28 days respectively) and these
frogs were caught for transmitter replacement. Frogs
were tracked one to four times per week by Andrea
Gielens (graduate student) with field assistance from
Stacey Boks and Jill Miners for a total of 39 days of
tracking to date.

Researchers wore waders in shallow water and used
kayaks to navigate deeper water. The frogs were
located using receiver Model R1000 from Telonics.
Locations were recorded using handheld GPS units,
and detailed microhabitat data was collected, including
hydrological parameters (water depth at frog, distance
of frog to water surface, sediment depth, substrate),
thermal parameters (surface water temperature, frog
depth temperature from telemetry transmitter), and
structural parameters to estimate habitat selection
above and below the water surface.

When frogs were visually located they were caught to
monitor body condition (weight, growth, health, belt
impacts). Injured frogs were removed from the study,
treated with antibiotics and allowed to heal in captivity.

Results:

Objective 1: Testing methods and project logistics
The pilot project demonstrated that radio-telemetry
methods can be used successfully to track captive
reared and released OSF at the Aldergrove site. Two of
the eleven transmitters (18%) failed early in the study

and did not produce useful information. The remaining
frogs were tracked for a minimum of two weeks
providing useful habitat use and survival information.
One frog was brought back into captivity to recover
from chafe. Flexiflex belly belts were used on the
replacement frogs and did not cause further chafing.

Tracking frogs to their overwintering sites posed
logistical challenges. Water levels rose over 90cm in
late September and stayed high through December.
In addition, ice cover on the wetland in December
caused very dangerous conditions and surveys were
suspended for 4 weeks until thaw. Deep water, cold
temperatures and the frogs’ escape behavior (diving
and staying under water for long periods) posed
significant challenges to retrieving the frogs and
replacing transmitters.

Objective 2: Fate of captive reared and released
frogs

There were two clear instances of mortality in the nine
frogs that were tracked (22%). Frog F28 was found
dead but the cause of mortality is not known. The
transmitter of a second frog (F34) was found on top of
a pile of crayfish shells and likely represents predation
by an otter. None of the frogs tracked exhibited
symptoms of the disease Bd. Predation by Bullfrogs
was not recorded in our study, although the fates of 4
of the nine tracked frogs are as yet unknown.

Objective 3: Habitat use of Oregon spotted frogs

Data analysis of this part of the project is ongoing
and so only an observational summary is presented
in this report. Overall, OSF occupied diverse habitat,
including floating mats of reed canary grass, hardhack
islands, detritus in shallow and deep water, and within
beaver dams. At first, the three metamorphs (MV09)
were consistently found in tunnels within dense
hardhack patches or embankments. Frogs remained in
very specific locations until they were captured for belt
replacement, after which they moved long distances in
short periods. Frogs preferred habitats with complex
emergent vegetation near open water with submergent
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vegetation and deep sediment. Frogs also took up
temporary residence within beaver dams. Four of the
nine frogs have been tracked to their overwintering
sites: an active beaver dam, a submerged hardhack
island, a small hardhack island connected to an inactive
beaver dam, and shallow water near the shore where
hard hack roots and debris are thick.

Discussion:

The objectives of the study were met. The pilot project
demonstrated that radio-telemetry can be used to
study the fate and habitat use by OSF at the Aldergrove
site, and many logistical lessons were learned. Data
analysis is in progress, and will not only be used in
refining further radio-telemetry studies but will also
contribute to the overall goal which is to assess the
potential for successful recovery of OSF at Aldergrove.
This pilot project demonstrated the challenges of
navigating through the environment used by the
frogs. Tracking was slow and arduous as the murky
underwater environment is littered with dead wood
from beaver activity, deep holes and soft sediment.
Researcher safety was a significant concern, and
demonstrated that it was crucial to work in pairs.
Kayaks were necessary in deeper water but were
difficult to maneuver in the densely vegetated habitat,
littered with dead wood.

The challenges increased in the fall with decreasing
temperatures. A cold snap formed thick ice on the
wetland which was too thin to walk on yet too thick to
break with a kayak. In these conditions, frog capture is
very difficult and sometimes dangerous. In response,
we trialed methods of finding frogs using coaxial
cable antennae and small rare earth magnets on
poles (Fellers and Kleeman 2003). We were partially
successful, as frog location was easier with the pole;
however, we were not successful in retrieving frogs
using a magnet and all frogs had to be captured by
hand.

Transmitter attachment methods were refined during

this study to reduce the incidence of injury to the frogs.
However, the new Flexiflex belly belts do not degrade
quickly and may cause injury to frogs if transmitters
fail or cannot be retrieved. We will further research
attachments methods over the winter and assess
deterioration rates of Flexiflex belts.

A primary objective of the study was to assess whether
captive-reared and released frogs succumbed quickly
to either Bd infection or to Bullfrog predation. None
of the frogs in the study exhibited signs of Bd, even
though previous surveys at this site indicate that Bd
is widespread at the Aldergrove site (unpublished
data, P. Govindarajulu). Also, frogs susceptibility to Bd
infection increases during the low temperature periods
in the fall and spring (Berger et al. 2004). Therefore, it
is encouraging that we did not observe overt signs of
the disease during our study.

We also did not observe predation by Bullfrogs. Although
Green Frogs (Rana clamitans) were abundant, we
did not observe Bullfrogs at the release site. These
preliminary data suggest that captive reared frogs do
not succumb immediately to environmental pressures.
Although encouraging, further study is necessary
before concluding that captive rearing and releasing
frogs is a suitable method for recovering Oregon
spotted frogs at Aldergrove. Movement data analysis
is in progress, and will compare movement and habitat
use of captive-reared frogs to that of captive reared
and wild frogs at other sites in BC and to stable OSF
populations in the United States (Watson et al. 2003).

Conclusions:

This project was a pilot study for three-year research
(2009-2012) program that will examine fate, survival,
and habitat use by OSF at extant (Maria Slough),
historical (Aldergrove) and introduced/reintroduced
sites in the Fraser Valley. This will provide more detailed
information necessary to guide recovery plans for OSF.

109



Environmental Science Advisory Committee

P136-09

Acknowledgements:

Field work was conducted by Andrea Gielens
(Aldergrove) and Monica Pearson (Maria Slough), Lead
Field Researchers with able assistance at Aldergrove

from Jill Miners and Stacey Boks, Volunteer Field

Assistants. Additional project guidance was provided
by Dr. Christine Bishop, Canadian Wildlife Service.
Site facilitation was provided by Tracy Cornforth and

the staff of DND in Victoria and at Aldergrove.

References:

Berger, L., Speare, R., Hines, H.B., Marantelli, G.,

Hyatt,

A.D.,

McDonald,

K.R., Skerratt,

L.F.,

Olsen, V., Clarke, J.M., Gillespie, G., Mahony, M.,

Sheppard, N., Williams, C. and Tyler, M.J. 2004.
Effect of season and temperature on mortality in
amphibians due to chytridiomycosis. Australian
Veterinary Journal 82:434-439.

Fellers, G.M. and P. Kleeman. 2003. A technique for

locating and recovering radiotransmitters at close
range. Herp. Rev. 34: 123.

Watson, J.W., K.R. McAllister, and D.J. Pierce. 2003.

Home ranges, movements, and habitat selection
of Oregon spotted frogs (Rana pretiosa). J.
Herpetology. 37: 292-300.

Table 1. Summary of frog condition at release, transmitter model. MV2009 frogs were metamorphs from
2009 eggs that were raised at Mountainview Conservation Centre; MV 2008 and GVZ 2008 were juveniles
from 2008 eggs that were raised at Mountainview and the Greater Vancouver Zoo, respectively.
Frog Shank # of
SVL at
Source Release Transmitter Weight at length at location | Frog
FROG PIT# release Sex
Frog date model / Wt Release (mm) release data Fate
mm
(9) (mm) points
3D9.1C2D1FD048 | 22-Sep-05 | BD-2NT/0.50 g 7.9 40 201 ?
MV
S 3D9.1C2D1D189E | 22-Sep-05 | BD-2NT /0.50 g 8.7 40.3 20.6 ? In progress
3D9.1C2D1DOD0A | 22-Sep-05 | BD-2NT/0.50 g 10 45 221 ?
3D9.1C2D292675 | 22-Sep-05 | BD-2NT/0.64 g 21.7 55.6 28.5 M
MV
2008 3D9.1C2D1D1448 | 22-Sep-05 | BD-2NT /0.64 g 225 54.5 26.2 M In progress
391.1C2D182D7A | 22-Sep-05 | BD-2NT /0.64 g 10 45 221 F
3D9.1C2D318606 | 22-Sep-05 | BD-2T/1.95¢g 26.8 57.9 29.5 M
3D9.1C2D31AC94 | 22-Sep-05 | BD-2T/1.95¢g 27.8 57 29.5 M
GVvz
i 3D9.1C2D291F06 | 22-Sep-05 | BD-2T/1.95¢g 39.8 63.5 32.1 F In progress
3D9.1C2D182A11 | 22-Sep-05 | BD-2T/1.95¢g 52.3 67.6 32 F
3D9.1C2D318CA7 | 22-Sep-05 | BD-2T/1.95¢g 40.3 62.7 32 M
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Figure 1: OSF with radio-transmitter basking on floating vegetation.
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Figure 2: Area of habitat use by the radio-telemetered OSF within the Aldergrove site.
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Introduction:

As part of an ongoing initiative by Environment
Canada to investigate the impacts of persistent organic
pollutants (POPs) on wildlife, a River Otter (Lontra
canadensis) population is being studied to investigate
the fine scale effects of new and residual toxins in the
environment. Victoria and Esquimalt Harbours on
southern Vancouver Island are known hot spots for
POPs, particularly polychlorinated biphenyls (PCBs)
that have accumulated in the marine ecosystem
through industrial effluent. The bioaccumulative nature
of these toxins has posed a particular threat to top
predator wildlife species inhabiting these ecosystems.
River Otters are well suited for monitoring local sources
of contamination as they are exposed to POPs through
diet, have relatively small and seasonally constant
home ranges and do not hibernate or migrate over long
distances. If their home range is positioned close to
a source of contamination, exposure could be chronic
and body burden would
contaminants within the system.

represent accumulated

The purpose of this project is to increase the knowledge
base of coastal River Otter ecology and ecosystem
health on southern Vancouver Island. This study will
contribute to effective management and conservation
through the following objectives:

(1) to define habitat use by investigating home
range and movement patterns,

(2) to relate individual trends to contaminant
exposure and stress, and

(3) to evaluate the effectiveness of non-invasive
techniques in River Otters.

This research combines spatial, genetic, toxicological
and physiological analyses.
few multi-disciplinary studies of this kind within BC,
this project will facilitate a unique and collaborative

As there have been

approach to management and conservation efforts.
The information gathered will inform the public,
stakeholders and management agencies of the current
environmental issues and implications to wildlife and

their habitats.

Research has demonstrated that otters are being
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exposed to high levels of toxins on southern

Vancouver Island. Basic movement data derived
from fecal sampling revealed that habitat use could
play an important role contaminant exposure and
population structuring. There is limited knowledge of
the movement patterns of marine foraging River Otters
in this region therefore defining individual home range
and spatial relationships will be important in evaluating
the geographical
contamination. This study will
investigations of habitat use by supplementing a fecal

survey with a radio-telemetry component to evaluate

extent of the environmental

build on previous

the non-invasive methodology.

Study Area and Methods:

The study area is located on the coast of southern
British
Contaminated sites within the urban/industrial areas of

Vancouver Island, Columbia, Canada.
Victoria and Esquimalt Harbors will be the focus of the
study. These harbors have a long history of industrial
activities including forestry, ship building and metal
processing. The study area will include approximately
40 kms of heterogeneous coastline both east and west

of the centrally located harbors.

Methods:

The coastline within the study area has been surveyed
to establish active latrine sites, characterized by
fresh (< 24hrs) scat deposits. Active sites have been
identified at Esquimalt Lagoon and Albert Head and
mapped using a hand held GPS unit to record UTM
coordinates. Access is carried out by boat, car or foot.
Following the initial latrine survey, sites were visited
during designated sampling periods to collect fecal
samples. Using non-invasive techniques, scat deposits
(specifically anal jellies) have been collected, divided
and processed for genetic, toxicological and hormone
analysis.

Using animal care approved methods adult River
Otters where live captured from the broader study
area, including sites at Albert Head. The target sample
size was 12 animals. Trapping sites where chosen
based on otter activity and access. Trapping methods
where carried out in collaboration with a professional
government-licensed trapper. Upon capture, animals
where transported to the Ministry of Environment
lab at 2975 Jutland Road. Chemical immobilization
and surgical procedures where approved and led by
the Provincial Wildlife Health Veterinarian, Dr. Helen
Schwantje. Animals where anesthetized and surgically
implanted with VHF radio transmitters and biological
samples (blood, hair, feces and fat) where collected and
processed according to desired analysis. Using radio

telemetry techniques, capture animals are currently

P137-09. Otter Jelly.
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being tracked to investigate home range, habitat use
and foraging behavior relative to the contaminated
sites.

Results:

As of 31 December 2009, 6 River Otters have been
captured, tagged and sampled; further trapping is
ongoing. The locations,
behaviour of the tagged animals are currently being

movement patterns and

recorded. A utilization distribution and home range
analysis will be carried out after 12 months of data
collection. At this time there are no formal results to
report as the project is in the early stages of field data
collection.

Conclusions:

Mapping of latrine sites in Esquimalt Harbor are
planned for early 2010; fecal collections and radio-
telemetry will continue until September 2010, and lab
work and analysis will start in May 2010. A final report
and thesis will be submitted on or before 31 December

e 1 e
o - - =

P137-09. Otter sighting near the water at Albert Head.
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