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HARLEQUIN DUCK RESEARCH PROJECT

In 2002, the Atlantic Cooperative Wildlife
Ecology Research Network (ACWERN) of
Memorial University of Newfoundland
(MUN) under contract to the I nstitute for
Environmental Monitoring and Research
(IEMR) successfully completed the experi-
mental effects research designed to assess the
effects of military jet noise on behaviours of
Harlegquin Ducks breeding at Fig Lakein
central Labrador. Through close collabora-
tion between the Department of National
Defence (DND) at 5 Wing Goose Bay, and
the IEMR, mock army tanks were con-
structed and air-lifted to positions proximate
to the Fig River study area. Allied pilots filed
daily operation plans with the Military Coor-
dination Centre (MCC) at 5 Wing Goose Bay
that provided a predicted Time On Target
(TOT) for military jets attempting to register
the targets at the Fig River study area. Daily
communication between the MCC and the
Harlequin Duck research team was main-
tained via satellite phone, and included e-
mail transfers of spreadsheets of general sor-
tie forecasts for following days, and ex-
changed with timing of over-flightsregis-
tered at the study site.

Between 19 May and 19 June 2002, 94 mili-
tary jet over-flights were registered by the
research crew at Fig River. Numbers of over-
flights varied from 0 to 17 per day with
about half of these occurring in the 10:00 -
11:00 time window and one third in the
16:00 - 17:00 time window. Sound and noise
data were collected using sophisticated sta-
tionary and hand-held digital sound meters.
Hundreds of hours of data on behaviours of

individual Harlequin Ducks were collected.
We were able to compare behaviours of Har-
lequin Ducks during military jet over-flights
with behavioursin the absence of over-flights
at Fig River, and concurrently to behaviours
at acontrol site at Crooked River outside of
the Military Training Area(MTA). Thisisa
powerful statistical approach known as Be-
fore-After-Control-lmpact (BACI) that is
able to conclusively verify an environmental
impact because it controls for variation that
may be associated with the study site (spatial)
and/or time (temporal).

Ph. D. student, lan Goudie weighs an
adult male Harlequin Duck at Crooked
River. Photo C. Jones

The results demonstrated an impact of mili-
tary jet over-flights on behaviours of adult
Harlequin Ducks breeding at Fig River. Indi-
viduals responded to jet over-flights by in-
creasing alert behaviours that were some-
times exemplified by flushing, panic diving,
and alert posturing with agitation movements.
The magnitude of behavioural response in-
creased with increasing noise levels gener-
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ated from jets that frequently exceeded 100 dBA. The sudden
onset loud noise greatly exceeded the background noise levels
(50 — 70 dBA) generated by the river, and appeared to elicit
startle responses in the Harleguin Ducks. However, when
there were successive over-flights less than 60 sec. apart, the
Harlequin Ducks rapidly habituated, and by the third succes-
sive military jet over-flight there were no detectable behav-
ioral responses.

Behavioural responses by adult Harlequin Ducks to military
jet over-flights at Fig River were of short duration, and gener-
aly lasted less than 60 seconds. Even at the above average
intensity of jet over-flights experienced at Fig River in 2002,
itisunlikely that direct response behaviours could impair the
ability of breeding pairs to budget time to critical behaviours
such as feeding. We did detect what appeared to be aresidual
effect of military jet over-flightsin that there was increased
aggression and reduced courtship lasting up to 1.5 hoursfol-
lowing over-flight events. Implications of such residual ef-
fects are potentially greater than the direct behavioura re-
sponses because: (i) they are more protracted and therefore
could negatively affect time budgeted to critical behaviours,
and (i) reduced time to behaviours such as courtship could
have negative consequences to reproduction. Therefore resid-
ual impacts of military jet over-flights on Harlequin Ducks
may require further study.

Loud noise can induce stress responses in wildlife, and in
birds stress is associated with rising levels of corticosterone
being secreted into the blood by the adrenal glands. Chronic
elevated levels of this hormone can impair reproductive po-
tential, immune function and ultimately survival. This hor-
mone is eventually shed through the waste products. We are
completing biochemical analyses of feces|eft on rocks by
Harleguin Ducks on days without and following military jet
over-flights. These assays will help us determineif thereisa
detectable physiological response by Harlequin Ducksto
noise generated from low-level jet over-flights at Fig River in
central Labrador.

Through the marking program established at the Fig River
study are commencing in 1999, about 100 Harlequin Ducks
are now individually identifiable when re-sighted through 20-
60X spotting scopes by researchers. This permits the analysis
and calculation of annual survival rates, akey vital rate affect-
ing the demography of sea ducks. It is proposed that monitor-
ing of returning individuals be continued in order to assess the
impact of military jet over-flights on survival rates of Harle-
quin Ducks at Fig River.

RESEARCH HIGHLIGHTS

OSPREY MONITORING

In 2002 a draft report on the post mitigation of ospreysin the
low-level training area of Labrador was submitted to the

IEMR for review outlining the work completed by Jacques
Whitford Environment Limited (JWEL) on behalf of DND
from 1999 to 2002. As raptors are considered a valued eco-
system component, a workshop to review the work to date
and to discuss future directions was arranged in early 2003.

A steering committee has been commissioned to further
evaluate the future of IEMR led osprey monitoring. Asare-
sult of the Osprey work since 1999, the following conclusions
were made:

e There were no significant effects of Low Level Flights on
Osprey during monitoring and treatment studies.

e IntheLow Level Training Areawithout mitigation, Os-
prey had production of young consistent with the control
area.

e Osprey inthe Labrador region are at the northern extent
of their range, with reproduction influenced primarily by
weather and related factors such as wind, temperature and
precipitation.

e The position of DND isthat the option B impact predic-
tion in the 1994 EIS was overstated (i.e. minor before
mitigation).

e Theimpact to Osprey is considered negligible without
mitigation, and there is alow uncertainty of impact.

e ThelEMR will assume alead role in continued monitor-
ing of Osprey in the Low Level Training Areaand DND
will pursue removal of any mitigation measures because
of the low risk and lack of demonstrated impacts on Os-

prey.

Northern Solutions Conference

In November, Maureen Baker and Tony Parr attended the
Northern Solutions Conference 2002 sponsored by Smart
Labrador in Happy Valley-Goose Bay. The conference show-
cased innovative broadband models and innovative applica-
tionsincluding tele-health, tel e-justice, government online,
online education initiatives, and smart communities. High-
lights of the conference included a session on Enabling Tech-
nology in Canadian Aboriginal Communities and a virtual
school exchange between students from Goose Bay and
Igaluit, Nunavut. In follow up to discussions started at the
conference, Smart Labrador staff has been investigating the
possibility of having video link capabilities available at the
North Star Building in Goose Bay.
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River Valley 2002

In 2002, the IEMR completed a 2™ pilot study year focusing research efforts on the Churchill River in Labrador. The Institute
has completed interim reports for research effortsin 2001 and 2002. Future collaborative work with the Province of Quebec on
directed studies is planned to further the effects research mandate of IEMR. The goal of the 2002 field program of the River Val-
ley Ecosystem Project was to obtain general information on the fauna and habitat types within ariver valley that could be used as
a Before-After Control-Impact study. The reconnaissance program of 2002 was in anticipation of university-lead studies of
cause-and-effect relationships between the abundance, diversity, behaviour, and/or reproductive success of selected wildlife spe-
cies and low-level over flights.

Assessment of the 2002 data indicates that the Churchill River Valley study area has
overall comparable habitat sites and would be suitable for an effects study. With
respect to species suitable for directed studies within an ecosystem approach, red back
voles and squirrels were ubiquitous and easily monitored. Similarly, studiesinvolving
songbird species such as Gray Jays, Boreal Chickadees, Swainson’s Thrush, Myrtle
Warbler, and Ruby Crowned Kinglet would be possible based on their occurrence
throughout the study area. The Churchill River Valley offered an excellent logistic
choice with regard to access among sample sites and in terms of proximity to Happy
Valley — Goose Bay.

Live trapping was successful in terms of trap ability of small mammals, and could
allow assessment of life history changes such as humber of litters, growth rates, survival rates and other demographic variables.
Several species present in the 2001-2002 pilot studies are suitable for future directed effects research. Although very good
habitat and monitoring work can be achieved in this study area, we do not recommend a continued monitoring project related to
noise effects. Instead, we are pursuing the selection of 1or 2 resident bird species, including gray jaysto conduct directed
research. In addition, we plan to conduct directed studies complimentary to those proposed with the province of Quebec looking
at Boreal Owls, bats and possibly flying squirrels that might use nest boxes. Small mammal trapping would be conducted in
support of the Boreal Owl nest box study.

Future work on river valleysin 2003 will be highly dependent on the level of over flight support that is possible. Directed effects
studies are proposed for Boreal Owls and Gray Jays on the Churchill River and for Boreal Owls on control and treatment sitesin

the Quebec portion of the low level training area.

INNU ENVIRONMENTAL GUARDIANS CONFERENCE AND STRATEGY SESSION FOR
BUILDING CAPACITY

The Innu Nation of Labrador, the Gorsebrook Research Institute, Saint Mary’s University, and Environment Canada, Atlantic
Region hosted a two day workshop which IEMR participated in on February 11-12, 2003, in North West River, Labrador, on
capacity development within the Innu Nation’s Environmental Guardian Program.

Innu Nation’s Environmental Guardians are presently involved in arange of environmental management initiatives, including:
co-management of forestry resources, environmental management and monitoring at Voisey’s Bay, and fisheries conservation
and enforcement. In addition, Environmental Guardians are directly involved as co-researchers in research and monitoring
partnerships with government and university-based researchers. However, it is widely recognized that as Innu Nation assumes
greater responsibilities for environmental management, the Environmental Guardians will require ongoing training and
professional development.

A number of present and potential partners including the IEMR were invited to this workshop to present an overview of the
Environmental Guardian programs, and to strategize about how further training, informal linkages and formal partnerships with
the Innu Environmental Guardians Program might be accomplished over the next three years. Participantsinvited to the
workshop include representatives from the Innu community, educational institutions, provincial and federal government agencies,
and locally based stewardship organizations.
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The Innu Nation recognizes the importance of
incorporating the substantial body of 1nnu
knowledge of the environment as well as the
need for Innu Guardians to develop compe-
tency in Western technical and scientific disci-
plines relevant to environmental protection,
management, and resource use. This means
that Environmental Guardians must acquire a
unique set of skills and competenciesin both
their own knowledge traditions as well asthe
technical and scientific disciplines recognized
by formal educational institutionsin North
America. A central goal of the programisto
build technical capacity in both of these areas
in order for Innu Environmental Guardiansto
be effective environmental managers who can
promote Innu val ues while working with a
broad range of agencies and stakeholders.

Training Innu Environmental Guardians as
future environmental managers and protectors
of their traditional lands and resourcesis an
important part of the Innu Nation's overall
capacity-building objectives. The Innu Nation
recognizes that environmental management is
a crosscutting issue, and that environmental
stewardship requires partnerships across juris-
dictions and between communities and stake-
holders.

Training programs for the Innu Environmental
Guardians have been piloted over the past
severa years. Experience suggests that
focused two to three week classroom and field
modul es based in the community, combined
with on-the-job mentoring is an effective way
to devel op the knowledge and skills of the
Guardians. Ongoing collaboration between the
Guardians and project partners has shaped the
direction of the training to date, and the
involvement of the Innu leadership, elders and
community membersis actively being sought
in determining future training requirements.

The objectives of the conference were to:
e  Present an overview of the Environmental
Guardians project;

e Hear from partner organizations, agencies,

and others about opportunities for linking
the Environmental Guardians Training Pro-
gram to ongoing or proposed environmental
projects and training initiatives,

e  Present and discuss the program accredita-

tion process and the proposed curriculumin
light of university requirements, specifically
those being developed in collaboration with
Saint Mary’s University;

e  Begin development of along term strategy

to integrate Environmental Guardian train-
ing initiatives to other community-based
capacity development projects within the
Innu communities,

e |nitiate dialogue to facilitate co-operation

between Guardians, program partners, and
organizations on capacity development and
environmental stewardship in Labrador.

IEMR STAFF

ECONOMIC IMPACT STUDY

In November 2002 an updated report on the
“Economic Impact of Military Flight Training in
Labrador and Northeastern Quebec” prepared by
AMEC Earth and Environmental and Gardner Pinfold
Consulting Economists was presented to and accepted
by the Institute’s Board. This study was
commissioned to research and assess economic
indicators and determine what changes had occurred
in the intervening two years since an original study
was completed in November 2000. It isthe intent of
these studies to build a series of updates on economic
impacts of the flying activity. The report finds that the
low level flying activities at 5 Wing Goose Bay
accounts of 1,480 person-years of employment
(direct, indirect, and induced) in Labrador which isa
9% increase over the 2000 figure and adds $72.63
million (direct, indirect, and induced to the Gross
Domestic Product which is a 6.5% increase over the
2000 figure. The Board has agreed to proceed with
updating this report in 2003 to incorporate the most
recent census data and changes in the training
program at 5 Wing Goose Bay.
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