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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
Genomi cs can i nfor mé

1. Cryptic species identification

Tarakihi (Nemadactylus macropterus)

= 2. Stock structure

Hoki (Macruronus novaezelandiae)

mml 3. Seafood traceability

Snapper/t U mu@heysophrys auratus)




Cryptic species identification

b
TARAKIHI %

e
B 4

» 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



Managed as one fishery

» Overlap is strongest in TAR1

» Estimated to make up a ~2%
proportion of tarakihi catches in

TAR1 (~30 tons/year)

» 18 sampling sites, 188 individuals

Tarakihi King tarakihi
(Nemadactylus (Nemadactylus
macropterus) n.sp.)

TAR 10
TAR 1 s:>

TAR 8--. R~
TAR 2

TAR 7

A TAr4' 7
TAR 3

TAR 5 < i ’
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Can genetics be used to differentiate the species? o

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

AU

PC1:4.61%
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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
". A 1asman bayﬁ =

PC2(0.32%)

350Iindividuars, 10 Iocatipns

PC1(0.5%)

Northern

,D = £

Fast (‘;meq ._‘(_)f Pler]ty
Northland ,,.

n\w '5

167,543 neutral SNPs



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.

A Strengthened leadership

A Oceans Strategy

A Teaoa n 2q@\¢dnnected
worldview

| A Refined set of regulatory
o o tools
1 A Data platform that
1 enables decision making
! A Ecosystem approach to
| fisheries management
Y A Maximiseresearch and
Y. innovation
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Why do we fish?
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. NZ Herald 1996
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Tier 1 target specie:
1990-2016
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