Regional Coastal Monitoring in the
Inuvialuit Settlement Region:
Ecosystem Indicators
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Community Partnerships & Capacity

Shingle Point: Dennis Arey, Jordan MclLeod, Andrew Gordon, Cody Kogiak, Cecilia
Greenland, Jasmine Brewster. Kendall Island: John Day, Kendra Tingmiak, Melanie
Rogers, Kenny Rogers, Kyle Conley. EWF: Lawrence Angasuk, Bertha Joe, Kayla
Hansen-Craik, Paden Lennie. Hendrickson Island: Frank Pokiak, Verna Pokiak,
Kate Snow, Shaeli Pokiak, Cole Felix. Darnley Bay: Brandon Green, Jody lllasiak,
Bernadette Green, Bessie Ruben. Sachs Harbour: CJ Haogak, Betty Haogak.
Ulukhaktok: Lillian Kanayok, Victoria Akhiatak, Corrie Joss, Cora Joss

27 community members
participated in the coastal
monitoring supported in
partnership with BREA




BREA Purpose and Priorities

e Contributes to BREA Purpose 1&3:

— the project collects regional
information that can assist project
assessments;

— and it engages communities and
their priorities as it is developed
with communities, community
monitors, capacity building for long
term monitoring

 Contributes to BREA Priorities:

— the project feeds into ‘Baseline fish
information’ — emphasis on all
coastal fish and beluga. Key focus to
link with the offshore trawler
program (using diet indicators)




Cumulatlve Impacts and Monitoring...

How do we prepareforthe changes the reglon WI|| b
faced with in the near future?

Knowledge Long Term Data
Ecosystem Variability (physical & Local Knowledge and
Connectivity biological) perspectives

Exploited population protected by no-take reserves
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Objectives: Regional Coastal
Monitoring

Goal: Characterize ecosystem linkages and to better inform decision
makers on ecosystem responses to changes or stressors (e.g. climate)

Objectives:

1) ecosystem linkages between coastal and offshore food webs using
community based monitoring i) coastal fish, ii) beluga and iii) their
supporting ecosystem (habitat) at harvest sites in the ISR

2) Use common indicators that define trophic interactions (e.g. stable
isotopes, fatty acids) to understand food web linkages.

Outputs:
1) Baseline for ecosystem indicators

2) Framework for coastal ecosystem monitoring in the ISR
1) Indicator perspective
2) CBM perspective




Project Funding and Partners

Funders | Project component

Field component

BREA
M Other

Field and Staff
Indicator Lab Analysis

Contaminants (beluga)

Synthesis/Framework

BREA Funds Supported

Dietary Indicator Analysis (stable
isotopes, fatty acids

Analysis of up to 1000 fish from all

sites/year

Analysis of up to 100 beluga from all
sites/year




Ecosystem Indicators...Example
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Mercury in Beluga Liver and Climate
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Linking Coastal and Offshore Ecosystems
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Beluga Monitoring and Capacity
Building at several camps

Hendrickson Island Kendall, East WhiteFish, Darnley Bay

Partnership with community
Capacity Building



Indicators Funded under BREA: Diet
Biomarkers (Fatty acids)

You Are what you Eat!
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Boreal Forest Arctic Tundra Beaufort Sea



Beluga Diet Indicators: location
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e All beluga harvest sites
 Understand diet
e Variability in diet

* Link to Diet with fish
and other prey sample
collections

Dim 2 (15.88%)

---------------------------------

Dim 1 (45.54%)

Emily Choy PhD



Offshore Fish — Frosti Program

Pelagic feeding » Benthic feeding
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Paulatuk: Fish Monitoring

-Development of Baseline

-Link with Beluga diet

j [ ] Biwn's Harbour

Key Findings
- 15 fish species
identified

- Well established kelp

Pearce Point and coralline algae
community
* - Capelin spawning at
B Point ® o T .
et reriaDarnley both locations
Fish Lake Bay
Parry Peninsula .
- Deep water species
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OFFSHORE: Arctic Cod and Juvenile Capelin 1
Capelin and Arctic Cod collected in benthic trawl (2013) o
Stomach analysis: feeding on zooplankton (¥80% diet B«

overlap)
Prey source for pelagic predators (halibut, seals,
possibly Beluga)

q B
NEARSHORE: Capelin

Amundsen
Capelin spawned in July, 2014
When < Arctic Cod P P . . .V,
Carn .. Nearshore habitat critical for
apelin o , . .. .
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Sachs Harbour

* 2008, 2 ==~ H_

Beluga Harvests * Bag of stomach contents:
* Cod and Sculpin
Collection to
support diet
analyses e Earbones/otoliths: 122

e 8 partially digested
greenland cod, 1 sculpin

* Results from 2010 — 78 G.Cod, 23 Char, 13
whale hunt revealed A.Cod, 3 cisco, 5 unknown




2012 Pilot Project: Beluga whales and Marine Fish Sampling ‘
FJMC and DFO Community Based Monitoring: Sachs Harbour and Ulukhaktok |

Ulukhaktok Fish and Beluga E
* Marine fish collections o @ ///"'

e Greenland cod &
sculpins

e 2014: unusual beluga
harvest

* Appeared to be feeding *
e Stomach contents:16

* Small fish (sandlance)
and one with char,
squid beaks




Defining Arctic Fish Food Web
Structure Using Diet Indicators at
Shingle Point

Jasmine Brewster

Master’s student at the University of Manitoba
Department of Fisheries and Oceans
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Stable Isotopes

Type of Diet Indicator
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Methods

Fish Processing:

1175 of samples of the 16 species were
processed (Table.1). Fish from 2011 to
2013 have been prepped for SI, FA and
total mercury (THg) using known
methodologies (Iverson et al., 1997;
Post, 2002; Atwell et al., 1998).

S| -using a continuous-flow isotope ratio
mass spectrometer (CF-IR-MS) at the
University of Waterloo.

c
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FA —using gas chromatography with
flame ionization detection (GC-FID) at
the Freshwater Institute in Winnipeg .

THg will use Combustion Atomic
Absorption Spectroscopy (C-AAS) on a
Teledyne Leeman HYDRA llc at the
Centre for Earth Observation Science
(CEOS), Winnipesg.

Figure 1. The species of fishes found at Shingle point and average stable isotope signatures for nitrogen.



Species
ARCS
ARFL
BDWF
BRBT
DVCH
FHSC
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Colour

813C mean Zsd
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Fig 1. Ellipses using average carbon and nitrogen isotopes. This can indicate possible niche overlap

Cluster Dendrogram

Figure 1. Ward’s cluster analysis showing the similarities and differences between the 16 species of fish. Variables used were:
613C, 615N, and 634S



For Example

Carbon(8")

FIMC and HTC
recommendations for a
guestionnaire:
incorporate traditional
knowledge and local
knowledge of the fish
species at Shingle Point

Pelagic ¢ » Benthic

T
-30




Future work and continuation...

Diet Indicator Analyses of
fish and beluga

Develop linkages with
offshore Frosti program

Future field: continue
with Coastal Monitoring
(funding Pending)

Develop framework for
CBM and indicator work
for long term monitoring &
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Thank You Quyanaini
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