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Aguatic Sciences

SARDI — The South Australian Research and Developménstitute

SA Government’s principal research and developroapability

Deliver innovation to enhance food, fibre & biosae industries,and living environmenta
systems to underpin internationally competitive andlogically sustainable industries

4 Divisions Aquatic Sciences
Innovative Plants & Food
Sustainable Systems

Livestock & Farming Systems
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Aguatic Sciences

SARDI — The South Australian Research and Developménstitute
SARDI — Aquatic Sciences

Conduct and publish scientific research in marin@l&nd waters ecology,
wild fisheries, oceanography and aquaculture

Supporting sustainable utilisation of aquatic loymesources

5 Science Programs Wild Fisheries

Aquaculture
Oceanography
Marine Environment & Ecology

Inland Waters & Catchment Ecology
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Aguatic Sciences

SARDI — The South Australian Research and Developménstitute
SARDI — Aquatic Sciences
Wild Fisheries Science Program Area
Focus:

Provide an integrated, efficient and comprehensive science program to
underpin future management of Australia’s fisheries that encompasses
the biological, ecological, economic and social components of ESD.

5 Research Groups: Offshore crustacean fisheries
Inshore crustacean fisheries 35 FTE
Molluscan fisheries >30 reports
Finfish fisheries ~50 projects
Fisheries modelling
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Aguatic Sciences

Spatial variability and scales of abalone fishery m anagement

*Currently most abalone fisheries are managed over|  arge (Zonal) scales (100’s-
1000’s km).

*Many abalone fisheries are overexploited. Increasin g recognition of mismatch
between scales of management and scales of populati  ons.

*Abalone populations exist at very fine spatial scal es (10s-100s- 1000s m).

*These populations show substantial spatial variatio n in their biology and
morphology. Consequently, they respond independentl y to the effects of
fishing.

*Fishing usually concentrated in productive populati ons (ie total allowable catch
caught in few areas).

sInadequate spatial management increases the risk of serial depletion.

*Matching scales of management to the scales of popu lations increases the
probability of sustainability and aids optimal util isation of the resource
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Fine-scale, spatial-management of blacklip abalone
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Fine-scale, spatial-management of blacklip abalone
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Fishing season

Catch (tonnes, whole weight)

TACC 150 tonnes
144 tonnes blacklip
6 tonnes greenlip

6 licence holders
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Fine-scale, spatial-management of blacklip abalone

==P Project objectives
Data overview

Data synthesis
Application to fishery management
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Aguatic Sciences

Fine-scale, spatial-management of blacklip abalone

Evaluate the spatial variation in morphology, biology
and genetics of blacklip abalone ‘populations’.

ldentify a 'morphometric marker' for determining
boundaries among abalone ‘populations’.

To model populations of blacklip abalone.

To evaluate approaches for effective compliance at
finer spatial scales.

To establish a framework that will assist in the
development of ‘management units’.
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Fine-scale, spatial-management of blacklip abalone

Evaluation of differences in abalone populationre spatial scales

Morphology Fecundity Size at maturitNatural mortalityGrowth rate

N— 7
—~—

Genetics

l

8 PRIMARY sites: 4 with stunted abalone & 4 witmrstunted abalone

2 SECONDARY sites: identified from the 8 primartesi

Fine-scale management ‘[g

Fine-scale modelling Effective compliance = Management framewojk
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Fine-scale, spatial-management of blacklip abalone
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Fine-scale, spatial-management of blacklip abalone

Project objectives
=P Data overview

Data synthesis
Application to fishery management
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Fine-scale, spatial-management of blacklip abalone
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in morphology
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Aguatic Sciences

Fine-scale, spatial-management of blacklip abalone

Spatial variation in growth
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in reproductive biology
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Fine-scale, spatial-management of blacklip abalone

Spatial variation in reproductive biology
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Fine-scale, spatial-management of blacklip abalone

Project objectives
Data overview

==P Data synthesis
Application to fishery management
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Aguatic Sciences

Fine-scale, spatial-management of blacklip abalone

High degree of spatial variability in (at least) morphology, growth,
fecundity and size at maturity

Variability in the ‘morphometric marker’ reflects biological variability.
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Fine-scale, spatial-management of blacklip abalone
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Fine-scale, spatial-management of blacklip abalone
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Fine-scale, spatial-management of blacklip abalone
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Aguatic Sciences

Fine-scale, spatial-management of blacklip abalone

High degree of spatial variability in (at least) morphology, growth,
fecundity and size at maturity

Variability in the ‘morphometric marker’ reflects biological variability.
‘Morphometric populations’ reflect ‘biological populations’.

Use of ‘morphometric marker’ can explored for stock identification,
discrimination and delineation.

Potentially powerful tool for identifying ‘management units’

Each management unit needs separate assessment and management
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Aguatic Sciences

Fine-scale, spatial-management of blacklip abalone

Project objectives
Data overview

Data synthesis
=P Application to fishery management

— Principals for fine-scale management
— Potential management units
— Levels of Confidence (Gerloffs Bay project)
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Fine-scale, spatial-management of blacklip abalone

Clear management objectives

Transparency, communication and industry involvemen
Robust, reliable and accurate biological measures
Clear definition (and appropriate scale) of manag@mnits
Clear management (and compliance) arrangements
Robust reporting systems

Reliable information for assessment of managemeitsg u
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Fine-scale, spatial-management of blacklip abalone
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Fine-scale, spatial-management of blacklip abalone
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Fine-scale, spatial-management of blacklip abalone

]

®
® ]

® O

Middle Point ©

Acis Reef

Cape Morthumberland

Government EFSEARCH AND
of South Australia ql-ll‘-:II:.llf.llllllill'I'"all
3 “ETET I'.
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Fine-scale, spatial-management of blacklip abalone
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Aguatic Sciences

Fine-scale, spatial-management of blacklip abalone

@ Intermediate broad-scale sample
@ ‘Non-stunted’ broad-scale sample
@ 'Sturnted broad-scale sample

|:| Mo abakone

_ Non-stunted” fine-scale sample
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Aguatic Sciences

Fine-scale, spatial-management of blacklip abalone

We have provided a tool for stakeholders to use
In re-considering and, where appropriate,

amend current arrangements for the fishery.
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Aguatic Sciences

Estimation of biomass and quota for an ‘unexploited ' abalone fishery

SARDI, PIRSA and the AlIASAvorking together,
building partnerships andco-investing in research

that unrpin
of the flshery
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

. g 4

SPEEN O G

Spencer Guif

Bouth Australian Commescial &L

P21 B Py M

f'.‘r:H"

g i m u = = e

T T
R e T e WiNNE WNDE



Aguatic Sciences

Estimation of biomass and quota for an ‘unexploited ' abalone fishery

==p- Distribution of greenlip abalone off Cowell
Abundance of greenlip abalone off Cowell
Putting the ‘puzzle’ together

Address the potential for the greenlip abalone stoc ks off
Cowell to support a commercial fishery.
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

Approach 1 — Broad scale
1. 110 km of coastline divided into 7 Regions (A-G)

2. Each Region further subdivided into one-square-k  m blocks, from the
shore seaward to the 20-m depth contour.  Total blocks = 1143.
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery
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Aguatic Sciences

Estimation of biomass and quota for an ‘unexploited ' abalone fishery

Approach 1 — Broad scale
1. 110 km of coastline divided into 7 Regions (A-G)

2. Each Region further subdivided into one-square-k  m blocks, from the
shore seaward to the 20-m depth contour.  Total blocks = 1143.

Approach 2 — Finer scale
1. Targeted fine-scale exploratory fishing in Regio  ns C & D into the area
of highest abundance from 2004;

2. Each one-square-km block subdivided into Ys-squar  e-km blocks.
Total blocks = 380.
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery
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Aguatic Sciences
Estimation of biomass and quota for an ‘unexploited ' abalone fishery
Broad scale 1. Total effort: 57 days

. Number of blocks surveyed: 595 (>50%)
. Surveyed blocks with no abalone: 530 (~90%)

. Mean CPUE: 54 kg/day; 39 kg/hr

. Mean size: 137.9 mm SL

2
3
4. Total catch: 8,390 individuals; 3,096 kg
S
6
!

. Large catches (>200) obtained from 16 blocks
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

Fine scale 1. Total effort: 20 days

. Number of blocks surveyed: 174 (>46%)

. Surveyed blocks with no abalone: 127 (~75%)
. Total catch: 6,265 individuals; 2,470 kg

. Mean CPUE: 124 kg/day; 67 kg/hr

. Mean size: 142.3 mm SL

. Large catches (>150) obtained from 18 blocks
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Estimation of biomass and quota for an ‘unexploited

Region C

Region D
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' abalone fishery
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

Distribution of greenlip abalone off Cowell
=P Abundance of greenlip abalone off Cowell

Putting the ‘puzzle’ together
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

. Data from fine-scale exploratory fishing enabled identification of a
survey area with a high abundance of greenlip abalone;

. Survey area was constrained by (1) including only the irregular area
from which >95% of the catch was harvested, (2) stratifying these
blocks into 3 CPUE categories , and (3) randomly selecting a sub-set
of blocks within each stratum to survey;

. Absolute abalone density was measured using the leaded-line survey
method developed under FRDC 2001/076;

. All abalone within 2 m of each of 32 100 m leade d lines were measured;

. Density, total number and legal-sized, bled-meat -weight biomass
was calculated for each stratum . Values were then summed across strata

SARDI

. A 3-level bootstrap was used to determine  confidence interv% : @
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery
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Estimation of biomass and quota for an ‘unexploited

0.047 greenlip abalone.m -2

800,000 individuals

' abalone fishery
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

Distribution of greenlip abalone off Cowell
Abundance of greenlip abalone off Cowell

== Putting the ‘puzzle’ together
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

The high CPUE in Region D and large estimates of le  gal-sized, bled-meat-
weight biomass in the survey area suggest a strong potential for the
greenlip abalone stocks off Cowell to support a via ble commercial fishery.

However, determining the fraction of the available biomass that could
be harvested sustainably is challenging.

There is little guidance in the scientific literatu re.

Risk levels of stock collapse increase with increas Ing harvest fraction

and increasing risk of overestimating current stock biomass.

D
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

Probability (of legal biomass estimate, t)

70 60 50 40 30 10
(62.5) | (69.4) | (75.8) | (82.0) | (88.9) (110.5)

Harvest
fraction

0.05

0.075 Area-specific TACC of 5.53 t
Value ~500K
8:1 Return on investment in 2006

0.1
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Estimation of biomass and quota for an ‘unexploited ' abalone fishery

—— Closed area B Heavily-fished' stratum B High CPUE stratum
[ Boundary of survey region 'Lightly-fished" stratum Low CPUE stratum e
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Innovative  cost-effective, research program
fishery, partnership
Industry (end user; management agency.
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