SPEAKERS:

SCi e n C e fo r S u Sta i n a b | e Assoc. Professor Maren Wellenreuther, Plant and Food Research,

University of Auckland

F i S h e ri e S Dr Chris Cornelisen, Cawthron Institute

INVITED GUESTS

Peter van As, Manager Business Development, APAC Genomics
Professor Juliet Gerrard, Prime Minister’s Chief Science Advisor
Dr Marc Lubbers, Operational Manager, Plant & Food Research
Dr Richard O’Driscoll, Fisheries Chief Scientist, NIWA

Dr George Slim, Consultant, Office of the Prime Ministers Chief
Science Advisor

FORUM PARTNERS

SCIence Forum {’r\}ﬂ;etrr)‘zc'dlzexr;tcst?\?ee%rg\cgssociation of New Zealand: Dr Rob

Royal Society of New Zealand: Paul Atkins, CEO; Ms Nancy de
Bueger, Senior Advisor; Mrs Kahu Hotere, Director; Ms Tarah
Nikora, Director; Dr Marc Rands, Academy Executive Officer; Dr
Roger Ridley, Director

Science New Zealand: Mr Anthony Scott, CEO

ROYAL

g . pd 2 L;L . ey .
T fom & TE POKAI TARA 3 SOCIETY Universities New Zealand: Dr Bronwen Kelly, Deputy Chief
Science  /IRANZ  UNIVERSITIES TE APARANGI Executive; Guy Somerset, Communications




Science for Sustainable Fisheries

Assoc. Professor Maren
Wellenreuther

Plant and Food Research & The University of Auckland

Dr Chris Cornelisen

Cawthron Institute
Speaker's Science Forum

Aotearoa New Zealand



Plant & Food”™
Research
\ Rangahau Ahumara Kai

How can fisheries
management benefit from
genomics? Key insights
from New Zealand species

Maren Wellenreuther
Science Group Leader, Plant & Food Research

Associate Professor, The University of Auckland

AUCKLAND

The New Zealand Institute for Plant and Food Research Limited



Google Earth

Data SIO, NOAA, U.S. Navy




Do we know what's under
the surface?

» 98 species are in the Quota
Management System (QMS),
divided into 642 fish stocks
and geographic areas

» We have limited information
about the majority of
species/stocks

» Knowledge gaps mean some
decisions are based on
uncertain information




Kelly Lance

DNA is an information
treasure trove

»

»

»

COVID sequencing has showed
us the power of genetics

Genetic sequence data can
reveal where you come from,
and who you are related to

Similar to mouth swabs, you
can take a non-lethal tissue
sample of a fish and extract
DNA from it



DNA has a time travelling ability
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Different family trees - different species

Different species
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Shared family trees-substructure within a species

"“ Same species, different stocks
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Three examples
Genomics can inform...

1. Cryptic species identification

Tarakihi (Nemadactylus macropterus)

2. Stock structure

Hoki (Macruronus novaezelandiae)

3. Seafood traceability

Snapper/tamure (Chrysophrys auratus)




Cryptic species identification

b
TARAKIHI %
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» Tarakihi vs King tarakihi:
different species but very
similar morphology

» King tarakihi is reported and
managed as part of tarakihi
to avoid erroneous catch
reports



. TAR 10
Managed as one fishery TAR1 .O

‘I 4
» Overlap is strongest in TAR1 b 8
TAR 8--. /% :

» Estimated to make up a ~2% TAR 2

proportion of tarakihi catches in ane

TAR1 (~30 tons/year) !

A TAR4 *

» 18 sampling sites, 188 individuals TAR 3

TAR 5 < i ‘
3 2012-2018

Catch (t)
Tarakihi King tarakihi : o
(Nemadactylus (Nemadactylus Iso

macropterus) n.sp.) 2‘5‘3}




Can genetics be used to differentiate the species? o

84,144 fixed differences between King tarakihi from NZ vs. tarakihi from NZ and
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Stock structure

» Currently managed as two
stocks: one eastern and one
western stock

» |Is this correct?

» 12 sampling sites around NZ,
and 2 in Tasmania, 510
individuals




NZ locations cluster

»

Indicates NZ hoki genetically
mix-one stock

DAPC2 1%

Australia

510 individuals, 14 locations

DAPC1 97%




Traceability

»

»

»

»

Some species are less
mobile, e.g. compared to hoki

This can cause a reduction in
genetic exchange

Over time, this leads to
genetic structuring, and
limited exchange between
these areas

10 sampling sites, 350
individuals




DNA reveals sub-structure within New Zealand

Two genetic Southern
clusters in l
New Zealand WU \ 1

West Coast
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Two clusters
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Genomic insights

DNA

Ecosystem

Food webs

Traceability

Species

Stock
structure




What could a future look like?

A SUSTAINABLE FUTURE

Responsive modelling ensuring sustainable future fisheries

CURRENT PRACTICE

Current fisheries data (trawl survey,

Catch Per Unit Effort, catch sampling) ~ ADDITIONAL GENOMIC DATA
gives limited data about population numbers / Adaptive and Responsive Framework

structure / geographic distribution

DNA holds an extraordinary trove of information

Take a non-lethal
fin-clip / tissue
sample

Extract genomic
variants

Model the Genes-to-
Ecosystem response

of that fishery Age & sex the

individual

Integrate with
additional genomic /
ecological /
environmental data
(e.g. foodweb)
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CAWTHRON

World-class science
for a better future.

e Healthy eco-systems
e Prosperous blue economy
e Thriving people and communities
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The Future of Commercial
Fishing in Aotearoa
New Zealand

A report from the Office of the Prime Minister's Chief Science Advisor,
Kaitohutohu Matanga Pitaizo Matua ki te Pirimia.

Full Report
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Strengthened leadership
Oceans Strategy

Te ao Maori — connected
worldview

Refined set of regulatory
tools

Data platform that
enables decision making
Ecosystem approach to
fisheries management
Maximise research and
innovation
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. NZ Herald 1996

e et

CAWTHRON Why do we fish?




Copyright Alexander Turnbaull ibrary

MARTIN DE RUYTER/STUFF

Crayfish
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Snapper QI : c. 1974; Port Nelson
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Tier 1 target specie:
1990-2016
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History of the commercial

Southern Scallop fishery

Regulatory open access Limited licensing Introduced to the QMS

Total Allowable
\Commercial Catch

N

\
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Synoptic
survey
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Nationa

SCIENCE JERAMCTINE R L
Challenges ;
Understanding fisheries
Na[iona‘ RESEARCH ROUND-UP . .
SCIieNCE  Fisheries: Tools, within ecosystems
Challenges resources and research

Exploring disturbance
and recovery under
different scenarios

The long-term economic use of our marine resources Is dependent on healthy
marine Fisheries and are
marine resources for Aotearoa New Zealand. To ensure fishing remains a sustainable way
of lite for future the has made towards
fisherios management approaches a priority. Together with our Mori partners and
we are tools and resources to support this.

Participatory processes
for decision making

This s a catalogue of our tools, resources and research projects that support an EBM approach to
fisheries - some are available now to use or develop further, others are currently in development.
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SCALLOP RECREATIONAL
COMMERCIAL FINFISH FISHERY SCALLOP MEAN BENTHIC
FISHERY PROFITABILITY SIZE AND BIODIVERSITY
PROFITABILITY ACCESSIBILITY
Frequency of extreme storm
events due to climate change & S
- TBGB sediment loadings Suspended Sediments
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The power of science® Fishing Company Limited www.zebra-tech.c
New Zealand
vl

INVESTIGATING MATAURANGA MAORI APPROACHES TO ENHANCING THE
ENVIRONMENTAL PERFORMANCE OF COMMERCIAL NZ FISHERIES




Aotearoa Moana Observing System (NZ-OOS)

Aligned
efforts
ana Project
NZOA-ON
CARIM
INTEGRATED DATA PRODUCTS

Coustal Weather and Observations Hindcasts
Ocean health

recreational ey coastal data portal Nowcasts

advisories hazacds (e.g NZ-OON) Forecasts

-
pism e frogrammes
Coastal OBSERVATIONS Offshore MODELS

Offshore moorings
Glder facibty
Ships of opportunity
XBT-Navy

Research cruses
Argon, drifters, AUVE
Satelites

Arborne instruments
Animal tagging
Blological/ecologikal

Councils

Nearshore moorings

* Structures of opportunity
(scua farms)
Water level gauges

+ HFRadar

+ Sawdres
Witer sampling, long.
torm surveys (e.g
Munida, Boscapes)

ROMS,
SCHISM, etc
Scaling

Connectivity Industry
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Ko te kounga o te putaiao te auahatanga
Ki te ao anamata.

YEARS OF

CAWTHRON
1921-2021

dcawtHrRON | 100

www.cawthron.org.nz



Kia ora, thanks for attending!
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