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© NDIS Objectives

1. Establish database of existing social, cultural, governance, economic
and environmental data to help researchers more easily assess and
monitor trends related to the health of Canada’s three coastal-ocean

environments;

2. Mapping the potential pathways to human and environmental
sustainability within Canada’s coastal-ocean regions and appraising
their associated opportunities and risks.
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Key components

uzzy logic
system
(Cisneros-
Montemayor

Indicators, status and trends of
achieving national policy targets

et al. 2017

Metadatabase

(Cisneros-Montemayor et

al. 2016)

Economic
valuation
(Teh et al. in
prep a)

Contribution of Canadian Oceans to
the countries’ economy

N\

Scenario

development
(Teh etal. in
prep b)

Existing

scenarios and Ecological
models modelling
(Teh et al. 2016; Tai et al. ’ (Tai et al. 2018)
2018; Talloni-Alvarez et Risk

al. in prep)

assessment
(Alava et al. in
press; Talloni-
Alvarez et al. in

v

‘\\\\ Taking stock

Ocean-based scenario pathways

for Canada

Projections of future ecological, social

and economic contributions of
Canadian oceans to people)

Risk of global change on Canadian

oceans and dependent coastal
communities

Scenarios

prep)
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1. Changing Ocean CCT
e Arctic Ocean-ocean acidification

2. Law and policy WG
* Transboundary fisheries management

3. Knowledge mobilization WG
e Climate service portal

4. Cross-cutting case study: Gender issue is resource management

5. Others:
* Assessing pathways for rebuilding Canadian fisheries
* Exploring ocean-based climate solutions for Canada.
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1. Taking stock: Economic contributions of Canadian’s Ocean — BC case study (presented by
Rashid Sumaila)

2. Ocean Canada metadatabase: current status, application and future development
(presented by Juliano Palacios-Abrantes)

3. Scenarios: (presented by Nicolas Talloni-Alvarez)
* National Ocean Canada Scenario development
* Climate risk assessment for Canadian coastal living marine resources and communities

4. Cross-cutting topic: Indigenous women respond to fisheries conflict and catalyze change in
governance on Canada’ Pacific Coast (presented by Sarah Harper)
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Economic contribution of BC’s ocean
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Objectives

© canaba

1. Estimate economic benefits from BC’s ocean

2. Provide pragmatic framework for conducting rapid

economic impact assessment for non-economics

specialists
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Economic impact

Measured by:
i. Total revenues — how much money the sector generates

ii. GDP contribution — value added by the sector (revenues —
cost of inputs)

iii. Employment — how many jobs in the sector

iv. Labour income (wages & benefits) — how much people earn
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\) CANADA Method

1. Find out how much money each sector generates (output or
revenue)

2. Derive GDP by estimating the component of output that is
‘value added’

3. Use Statistics Canada input-output tables to estimate
number of jobs and labour income from sector output

4. Use multipliers to estimate indirect and induced impacts in
the province (additional activities in other sectors generated
by activity in one sector)
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Framework for economic impact
assessment

Variables for calculating revenue |Calculation Data source
a*b

Recreational catch Sea Around Us catch database
(tonnes) (a)

Angling expenditure ($/tonne)

(b)

Recreational
fishing

oE T UTER T CEIESN . Fisheries catch (tonnes) (a) a*b Sea Around Us catch
database
Fish price ($/tonne) (c) Ex-vessel price database
Seafood Landed value (S) (a) a* (1+b) Sea Around Us catch
processing database
P Processing value added (%) (b) Independent surveys
Marine Total cargo handled (tonnes) (a)  a*b Port statistics
FTE/tonnage (no. of jobs/tonne) Independent surveys
(b)
Support Extracted from Statistics Canada Statistics Canada
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Sector ~ |Variables for calculating revenue  |Calculation Data source

Marine recreation
& tourism
Whale No. of participants (a) a*b
watching
Expenditure/participant (S/person)
(b)
No. of tourist arrivals (a) a*b*c

% of tourists motivated by 'sea’' (b)

Expenditure/tourist (S/person) (c)

=12E T ETEAYE BC residents in coastal area >15
(locals) years of age (a)

Participation rate (%) in beach

activities (b)

Average expenditure/ participant

(S/person/day) (c)
LEVEL A58 BC residents in coastal area >15
G ELRIGTE T B years of age (a)

Participation rate (%) in kayaking (b)

Average expenditure/ participant

(S/person/day) (c)
Number of days/year of kayaking

(d)

Annual # of cruise vessels (a)
_ Avg vessel expenditure (b)
_ Annual passenger arrivals (c)
I Annual # of crew (d)

% of passengers that disembark ( e)
% of crew that disembark (f)

Avg spending/passenger (S/person)
(g)

_ Avg spending/crew (S/person) (h)

a*b*c*d

(a*b) + (c*e*g) + (d*f*h)

Tourism statistics,
independent surveys
Independent surveys

BC Stats tourism statistics

Proxy indicator from
independent surveys
Provincial tourism statistics/
technical reports

BC Stats population statistics

Independent survey
Author’s estimate

BC Stats population statistics

Independent survey

Independent survey
Independent survey

Port statistics

Independent survey
Provincial tourism statistics
Independent surveys
Independent surveys
Independent surveys
Independent surveys

Independent surveys
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Results
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Revenue
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GDP
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Number of Jobs (FTE)
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Wages (S millions)
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Economic contribution by sector in 2015

Marine

processing
7%

(a) Revenue

Marine
recreation

11% Fisheries
Seafood

(c) Wages

Fisheries
4%

Seafood
processing
6%

(b) GDP

Fisheries
3%

\Seafood

processing
0.5%

(d)Jobs



©

OCEAN
CANADA

Revenue ($ millions)

Wages ($ millions)
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iy
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Applications of an Ocean
Metadatabase for Canada

Juliano Palacios-Abrantes, Andres Cisneros-Montemayor, William
Cheung, Rashid Sumaila

National Data Integration and Scenarios WG
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Towards an integrated database on Canadian ocean resources:

benefits, current states, and research gaps

Andrés Miguel Cisneros-Montemayor, William Wai Lung Cheung, Karin Bodtker, Louise Teh,

Nadja Steiner, Megan Bailey, Carie Hoover, and Ussif Rashid Sumaila

All Assessments
M Multi-Species and Ecosystem-Based

T I
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Metadatabase Applications

* MPA establishment factors * Herring fisheries of Heiltsuk First Nation
* Data on MPAs in each of Canada’s * It is important to recognize the legal rights

oceans show an inverse to harvest and importance of herring to the
relationship between the total MPA Heiltsuk.
area and the area protected as a e Integrated data can be highly useful for
percentage of total ocean area local cases.

N W Arctic M Atlantic ™ Pacific i B

0.5 4 ‘ “ §§ §

Q‘& c ) Q& gé\é\ é\é& 1985 1990 1995 2000 2005 2010 2013

c% @ Cisneros-Montemavor et al. 2016 CJFAS &
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Using fuzzy logic to analyze Aichi Targets

* Objective
e Evaluate Canada’s progress towards the 2020
Aichi Biodiversity Targets (CBD)

* Method

* Metadata database + Fuzzy logic

 Conclusions

* Method allows for evaluating progress towards
sustainability policy goals,

* Highlights key factors in progress, and prioritizes
research and collection of information.

‘%’ @ Cisneros-Montemayor, A. M., Singh, G. G. & Cheung, W. W. L. AMBIO: 319, 1-13 (2017).

Degree of membership

Degree of membership

0.25 05

0

0.25 05

0

Results

—‘IFinaI score= 54.8 |
ecent trend score= 33.9

Indicators= 125

Final score= 79.6 |
= 69

Indicators= 3

Target Progress Score
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Next steps

* Use metadata database and fuzzy logic methodology
to Evaluate Canada’s Oceans

* Accessibility is key for metadata records and
corresponding data

* Make the database “directly” available to everyone
* Interactive web apps (Mexico metadataset example)

| A SN I SR

Integrated | Research | Community

Metadata data and Policy

¢
ﬁ@
RU



[ https://jepa.shinyapps.io/mar X

& C' @ Secure https://jepa.shinyapps.io/marmetadatamexeng/ Q W S = ] Q@ *:

Home The Project Metadata Preliminary Results Collaboration Language ~

Collaborate in the Development of Marine Research in Mexico

We are looking for any available information regarding marine research in Mexico, regardiess of the source. It can be your thesis data, grey literature, or citizen science! Data P°;'1“6'7§Z"°°t°d:
The project depends on wide collaboration to populate the database, so we invite anyone interested in collaborating with the project to contact us and share information about their data. Last updated:
It is important to mention that we are not gathering hard data, but rather information about them. 205082

The more people involved, the better we can reflect the state of marine research in Mexico

Three Ways to Collaborate

2 4 7
v M. Share 2. Inform ;..3‘,(. 3. Communicate
Sert
In order for the project to better reflect marine research in Mexico, it is necessary to We are looking for any source of information relevant We believe that in Mexico there is a lot of existing information relevant to the marine
have as much information as possible. Remember that we are not collecting raw to marine research in Mexico. No matter the source, environment, however a small group of people are not able to capture all the
data, we are collecting information about what data exists they can be data from dissertations, publications, information. The more people are involved, the more information we can collect and
monitoring programs, gray literature or official reports the better we can reflect the current state of marine research in Mexico, as well as
& Download Template = & Metadata Key highlight fields with limited information.
O Email: j.palacios@oceans.ubc.ca

Benefits of Collaborating

Data information sharing has many benefits to both individuals and society. Having your data information included in the Metadata will increase the visibility of your research. Your data could be potentially be useful for other researchers
to answer different questions, and they would contact you directly. This will ultimately foster collaboration among national and international researchers that could result in important advances for the country (Michener 2006).

As a community committed to research of Mexico's marine environment, sharing our data brings important benefits. Building systems for managing and sharing data ensures preservation, stewardship and access to information (Fridell
et al., 2014). It will also allow us to understand what information is out there, and identify fields of research that need to be further developed

People and Institutions Collaborating

While the vast majority of the information collected so far is publically accessible online, we have started receiving data information from unpublished or otherwise not readily-available sources

People
- Institutions Show (%) entries P [—
Show| ¥ entries Search:
Author Repository
Institution Repository
All All
All All
Abarca Arenas, L.G. Ecobase
Arizona-Sonora Desert S
Museum Macrofalna Cotio roject Acosta Gonzalez, G. Catalogo De Metadatos Geograficos (Conabio)
CIBNOR Datos Abiertos Mx Acuario de Veracruz, A.C. Obis Data For Mexico
CICESE Baja California Salps During Enso Agern, A.L. Datamares
Changes In Dominance Of Copepods Off Baja California During The 1997-1999 AGRRA Obis Data For Mexico
CICESE . .
El Nino And La Nina
Showing 1 to 5 of 291 entries Previous 1 2 3 4 5 59 Next
CICESE Imecocal

J @ Showing 1 to 5 of 146 entries Previous
“58 Palacios-Abrantes et al., (Under rev.)
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NDIS Working Group
SCENARIOS



© ZiNaoa OCP Scenarios

Objectives

»Integrated social-ecological perspective about
alternative futures for Canada’s oceans

» Drivers and thresholds for addressing specific
research questions relevant to Canadian oceans



© ko NDIS Scenario Workshop, UBC

Objectives

»How Cross Cutting Themes can be better integrated
into national scenarios

»How to link national scenarios to regional and local
scales



, OCEAN
O Canaon NDIS Scenario Workshop, UBC

Outcomes

» Challenges to carry-out local, on-site scenarios

» Use national level outcomes to stimulate thinking about local drivers
at community level

» Development of multi-scale scenarios for Canadian oceans

» lIssues that are relevant across scales (e.g. food security,
gender/governance), while at the same time capture local/regional
nuances that are important to consider for policy implementation.



© aba  Achieving the Paris Agreement:
Implication for species, fisheries and Canadians

* Meeting the PA target could mitigate projected declines in
potential global fisheries catch (cheung et al. 2016; Sumaila et al. in press)

 How Canada’s seafood supply could be impacted by 1.5° and 3.5°C
warming target scenarios (Talloni et al. in prep.)

* Potential effects of implementing the Agreement on both domestic
catches and the top 10 source countries of Canada’s seafood
Imports



Cross-cutting topic:
Indigenous women respond to fisheries conflict
and catalyze change in governance
on Canada’s Pacific Coast

Sarah Harper, Anne Salomon, Dianne Newell,
Hilistis (Pauline) Waterfall, Kelly Brown,
Leila Harris & U. Rashid Sumaila

UBC

OCEAN




Pacific herring crisis & conflict




Research questions

» How did Heiltsuk women respond to the 2015 herring fishery crisis
and conflict on the Central Coast of BC?

» What role did Heiltsuk women play in the process of transforming
fisheries governance?




Herring Crest by Nusi (lan) Reid. Raven represents the head chief,
the noblewoman represents Heiltsuk matriarchs & life-givers.



Policy implications

* Positioning women at the forefront of resource
governance brings attention to
intergenerational care & equity;

(Harper et al., In press, Maritime Studies)



Policy implications

* Positioning women at the forefront of resource
governance brings attention to
intergenerational care & equity;

* Recognizing & supporting Indigenous women
in fisheries leadership & decision-making
important to decolonizing fisheries governance
and to reconciliation;

(Harper et al., In press, Maritime Studies)



Policy implications

* Positioning women at the forefront of resource
governance brings attention to
intergenerational care & equity;

* Recognizing & supporting Indigenous women
in fisheries leadership & decision-making
important to decolonizing fisheries governance
and to reconciliation;

* Intergenerational transfer of knowledge key to
resilience & sustainability in fisheries.

(Harper et al., In press, Maritime Studies)
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1. Quantified economic contributions of all Canadian Oceans;

2. Report on the successes and gaps of Canada in achieving ocean-related sustainable
development targets;

3. ldentified future pathways of achieving sustainable ocean development;

4. Informed federal and provincial government in developing international, national
and regional ocean-related policies e.g., Convention on Biological Diversity —
Beyond 2020 targets, climate actions, fisheries rebuilding.
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Changing Oceans Cross-
cutting Theme

Ocean Canada Meeting
Halifax, September, 2018



Ocean condition

Beyond adaptation to historical variability

Time



Exploited species’ exposure to climate hazard by 2041-2060
(temperature, pH, oxygen, net primary production)

(a) Sea surface (RCP72.6) (b) Sea bqttom (RCP 2.6)
BT A paE
{— ﬁ P Jy ‘* .
ey N, ' - ‘ i
RCP 8.5

Sea surface Sea bottom

V = —— x T
= i :
: ¥ ¥

......

Low exposure to o w———— Very high exposure
hazards E 10 20 30 40 50 60 70 80 90 100 EMicWIFVLITe

Cheung, Jones, Reygondeau, Frélicher (2018) Global Change Biology
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Results | Different RCP and coast (Mid 215t Century)
RCP 2.6 RCP 8.5

Canada

United States United States

Mid Century |

Percentage Change of MCP
L N
-100 -50 0 50 =100



Implications for coastal communities

How might declines in catch availability by 2050

differ by fishery and by region?
i< )*

-49% -29%

-28% -36%

-12%

Green sea

Pacific herring .
urchin

@

7%  -13% -8%

-18%

Tsimshian
First Nations

-4% -5%

Haida MNation
Heiltsuk

_5.8% -6.6% First Mation

-6.6% -7.9%

‘Namgis

First Nations located
along BC's southern
coastline are likely to
face greater declines in
the availability of
traditionally targeted
marine species as these
species shift northwards.

Pacific
halibut

Shrimp &
Prawns

First Nation

Tla’amin

S %3

-30%

-14% -2.3%

2% -T% _20%
Flounder & Intertidal

Rockfish
soles clams

LEGEND
Changes in the availability
of catch by 2050 relative to
the baseline (2000).

Low emission scenario®

High emission scenario®

*Low emission scenario = 0.5°C rise in sea surface temperature (S5T) in the Mortheast Pacific Ocean
{under Representative Concentration Pathway [RCP] 2.6) | High emission scenario = 1.0°C rise in SST under RCP 8.5.

Weatherdon, Ota, Close, Cheung (2016) PLoS One

First Nation
-7.9% -8.2%

Maa-nulth

First Nations T

Tsawwassen

~26%) -28% First Nation

-27%
-15%




Objectives

Quantification of contributions of coastal habitats and resources to
current and past community well-being;

Changes in ocean and socio-economic drivers in Canada under
global change;

Effects of changing oceans on coastal habitats and resources;

Socio-economic, policy and governance responses to changing
habitats and resources;

Future of coastal community well-being under global change;

Development of conceptual models to explore high-level health and
ocean health linkages.



Key components

phere changes

4

Transboundary fisheries
(NDIS + Law & Policy)

Arctic Ocean Acidification
(NDIS & Law & Policy)
OceanCanada book

Changes in population
growth, abundance,
species distribution

Ocea‘n'-?tmos

Change in body size,
reproduction,

- primary productivity,
habitats Economics (all WGs and CCTs)
Organisms Population - eco governance
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1. Arctic Ocean Acidification project (presented by Travis Tai and Nadja Steiner)

2. Transboundary fisheries management (presented by William Cheung)

3. Outlook



Changing oceans — Arctic

* Define vulnerable areas and impacts due to changing oceans
* Physical, ecological, social, economic, governance

* Current working projects and analyses

* AMAP report
 Canada’s current and future Arctic fisheries
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AM.AP report
e Arctic Monitoring and Assessment Programme

* Linking climate model projections to subsistence fisheries

e Beaufort Sea focus

 Arctic cod case study

] buninhie sacd amartragion
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Past Trends (ITK, WS)

v

Regional and Global Climate Model
Projections (WS)

Physiological Responses to Multiple
Stressors in Marine Species (WS)

v

Current Fishery-Economic Activities
(ITK)

+ Spatial and Temporal Distribution
(Temperature, pH, sea ice, PP)

* Time Frame: Past 30 years climate
and decadal projections

* Species: Key forage fish

* Sensitivity to: pH, nutrition, Temp

* Responses: cardio-respitory, FA,
lipid content

'

Dynamic Bioclimatic
Envelope Models (WS)

* Species Habitat
Distributions

*+ Maximum Catch
Potential

+ Species: Key subsistence harvest
numbers, stomach contents,
feeding behavior, health

+ Other economic activities:
oil/gas/resource extrction

* Future estimates?

v

Tropho-Dynamic Ecosystem
Models (Ecopath with Ecosim)
(Ws)

« Spatial and
Non-Spatial models

o

Governancel Policy (ITK, WS)

* Fisheries Regulations
» Marine Conservation
* Transboundary

« Anticipated HTL
response

b

Socio-Economic Impacts (ITK, WS)

Changes in Species Distribution and
Abundance

Impacts on Subsistence Harvest
Community Response




Taking stock
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* Physiological responses to temperature and pH

Species COM Ty NAme Temperature Hmits (*C) pH
Critbcal lower Lower pejus UIpper pejus Critical upper CriticalPejus/Optimim
Facific herring Adults = 4.7C Spawning = 10
Larvae= 13.3C (at 25ppm)
Spaot prawn Adults = 3¢ Adults = 5C Eggs = 13-15C Adults = 21C
Larvae = 1520
Arctlc cod L4C Adults =030 Spawnlng = 3.5C Adult Loss of equilibriam Mo difference in proton leak and ATP
Addult heart rate (Te=) = 1080 (LDE) = 145C d[:-‘:rruaduclhn efficiency betwesan gro
acclimated 2t 400 patm vs. 1170 patm of CO,
Arctic char = Eggs < 3C Adulis = 160 larvae feeding = 220 Pejus = (0 <10 mg/L optimum 10-20 mgyL
Adults Growth freshwater = 15.1C Alevins, fry and parr
T (hieart rate) = 230 {acclimation 5) = 23-3, 25-1 and 25-7C
Capelin 150 0o Tuveniles= 100
Adulis= 14C
Calmus glackalls Stage IV = 10C or = 5C with Hatching dalay: 69 pH
{copepod) 3000 patm added stress Copepodites stage IV: 787 pH
Limacing heficing Adulis =-19C  Adulis=-04 Adults = 7C Adult: 28% decrease In calcification at 760 patm.
(pteropod)

01 ~ (LB = s=vere damage
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* Beaufort Sea ecosystem structure




Taking stoc

e Current fisheries catch and landed

value

* MPA networks

WATER DEPTH (m)
o
25
S0
100
2%
B 500

2500
$ 000
7 500

Current
(2001-2010)
Catch Landed value
Arctic cod 4600 3240,000
{ Boreogadus saida)
(2810 - 5800) (1980,000 -
4090,000)
Capelin (Mallotus 4,310 1150,000
villosus)
(1260 - 6490) (337,000 -
1740,000)
Navaga (Eleginus 103 69,300
nawaga)
(69.4 — 144) (46,700 - 96,800)
Atlantic halibut 10.5 77,700
( Hippoglossus
hippoglossus) (1.90 - 16.4) (14,100 -121,000)
Lemaon sole 9.42 45,500
(Microstomus kitf)
(6.81 - 11.3) (32,900 - 54,500)
Arctic char (Salvelinus 350 13,200
alpinus alpinus)
(1.17 - 5.39) (4410 -20,300)
Greenland cod (Gadus 0.300 756
ogac)
(0 -0.895) (0 - 2290)
Total 9029 4599000
(4150 - 12,500) (2410,000 -
6120,000)




Future
scenarios

e Regional and global climate model projections
* High climate change scenario (RCP 8.5)
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Future
scenarios
* Dynamic bioclimate envelope
model

* High climate change (RCP 8.5)
 Distribution and catch potential
* Species turnover

* Tropho-dynamic ecosystem model
* Ecopath with Ecosim (EwE)

* Economic impacts

* Prices and to determine potential
fisheries value

100°W

Species tumover, no. of species

6|i§f!!!!!!onll
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Ney. steps

e Governance and policy
implications
* Adaptation strategies to cope
with change

* National and pan-Arctic MPA
networks are needed

e Caution with possible opening
of commercial fisheries

Fisheries Accord Would Protect International
Waters of Central Arctic Ocean
of high sea

1.1 million square miles as covered by proposed agreement
Norway

Greenland ¢

Russia i g .
, International s f
> waters of the Central
<._ ArcticOcean |
Seo \

United
Sy States

i} 200-nautical-mile maritime boundary



Canada’s Arctic
fisheries

* Estimates of current and future fisheries catch and value potential

e Canada’s 4 major Arctic Large Marine Ecosystems

* Historical catch comparisons

Canadian
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Historical (2005-2014)
* 189,000 tonnes

e S560 M dollars

* More high value species
* E.g. northern prawn

Current potential (modelled)
* 710,000 tonnes

e S578 M dollars

* More low value species
e E.g. capelin



Canadian
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* Significant increases in catch |
and value with increased CO, 4

* Trends are largely the same ,Z ,Z aaaaaaaaaa
across all earth system L
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Past Trends (ITK, WS)

v

Regional and Global Climate Model
Projections (WS)

Physiological Responses to Multiple
Stressors in Marine Species (WS)

v

Current Fishery-Economic Activities
(ITK)

+ Spatial and Temporal Distribution
(Temperature, pH, sea ice, PP)

* Time Frame: Past 30 years climate
and decadal projections

* Species: Key forage fish

* Sensitivity to: pH, nutrition, Temp

* Responses: cardio-respitory, FA,
lipid content

'

Dynamic Bioclimatic
Envelope Models (WS)

* Species Habitat
Distributions

*+ Maximum Catch
Potential

+ Species: Key subsistence harvest
numbers, stomach contents,
feeding behavior, health

+ Other economic activities:
oil/gas/resource extrction

* Future estimates?

v

Tropho-Dynamic Ecosystem
Models (Ecopath with Ecosim)
(Ws)

« Spatial and
Non-Spatial models

o

Governancel Policy (ITK, WS)

* Fisheries Regulations
» Marine Conservation
* Transboundary

« Anticipated HTL
response

b

Socio-Economic Impacts (ITK, WS)

Changes in Species Distribution and
Abundance

Impacts on Subsistence Harvest
Community Response




OCEAN
@ CANADA

Current State and Future Scenarios for Transboundary
Fisheries Management on Changing Oceans of Canada
and United States



Climate-shifted

Latitude distribution
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Country A ‘ Warming
Hypoxia
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Implications for transboundary fish stock management

Exclusive Economic Zones (EEZs) projected to contain one or more
new fishery stocks by 2100

Compared to the distribution of fish stocks in 1950-2014. Projections represent an ensemble average across three
earth system models under the high greenhouse gas emissions scenario (RCP 8.5). See supplementary materials.

Number of transboundary species

- . 0

Pinsky, Reygondeau, Caddell, Palacios-Abrantes, Spijkers, Cheung (2018) Science



@ OCEAN
O CaNADA \1ethods | Treaties Under the Spotlight

Canada

Gulf of Maine
“gentlemen's”
Agreement (CIA, 2012)

Spp. =3

United States

Wi INTERNATIONAI
®) PACIFIC HALIBU
* COMMISSION

Total Spp. =31

64
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Main Question

* What will be the effects of shifting species to the co-management of
transboundary fisheries?
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INTERNATIONAL

PACIFIC HALIBUT S8
COMMISSION

Sablefish (Anoplopoma fimbria)

United States

66
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IPHC | Management rules

* Management:

e US = NOAA Fisheries

e Canada =DFO
 Harvest Control:

v'Total Allowable Catch (TAC)

v'Longline with “J” hook
v'"Minimum catch size
v'Bycatch quota
v'Season (Mar. ~ Nov.)
v Effort (time)
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60°N H

55°N H

50°N H

45°N H
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i IPHC Regulatory Area

|| Mercator projection
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Closed Area
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=
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_— Gulf of Alaska'

IPHC Convention Area

L AK - Alaska
WA - Washington
OR - Oregon

CA - California

Pacific Ocean

BC - British Colur
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IPHC | Differences in catch potential (Mid 21 Century)

RCP 2.6 RCP 8.5
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IPHC | Differences in catch potential (End of 215t Century)
RCP 2.6 RCP 8.5

e N {\«W

Canada

Alaska

Canada

4B 4B 4B

“...the beginning of 2017 indicate
that our understanding of the .
distribution of the stock has
changed somewhat from last A
year, with more biomass in

End Century

Regulatory Area 3 and less in
Percentage Change of MCP

Area 2.” IPHC, 2017 .
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IPHC | Change in catch
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Management implications

Dynamic TAC estimation %
Flexible quota
* Regime shifts \/

e Countrywide trade-offs
* Landings might equilibrate under 2.6
* Larger landings difference under 8.5

e Regional trade-offs
e Conservation (Closed area)
 Social consequences
* Bycatch quota

The crew of the F/V Seymour pull a large Pacific halibut over the rail. Photo
by Chris Noren.

71



Outlook

Inform Canada and coastal communities
about impacts and vulnerability of changing
oceans and the responses needed

phere changes

4

Transboundary fisheries
(NDIS + Law & Policy)

Arctic Ocean Acidification
(NDIS & Law & Policy)
OceanCanada book

Changes in population
growth, abundance,
species distribution

Ocea‘n'-?tmos

Change in body size,
reproduction,

- primary productivity,
habitats ~__ Economics (all WGs and CCTs)
Organisms Population ystems governance




