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SA Sardine Distribution
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Annual Landings (‘000 tons)

Sardine have also been commercially harvested off the south coast since the 1990s

800

700
600
500
400
300
200
100

1949
1952
1955
1958
1961

m Sardine
Horse Mackerel
® Chub Mackerel

Anchovy
Round Herring

1964
1967
1970
1973
1976
1979
1982
1985
1988
1991

1994
1997
2000
2003
2006
2009

2012

2015



’\4500 b
g 4000 -
© 3500
& 3000 4
£ 2500 1
.© 2000 A
ﬁ 1500 -
= 1000 -
* Historically, SA sardine assessed and managed as a single & ™
. : A N
homogeneous fishery management unit under the & @"9@"’"’@‘*’@3%6”@6’@% s
. . . . . ear
assumption that the resource consists of a single biological
' _ population o 10
Low blomass 8 08
~* Aboom in abundance and an gﬁ 06
almost simultaneous eastward §2°
shift at the turn of the century §
1) g a0
= W prompted renewed research into PR P H DD D
i, NN NN NN g g P ¢
the stock structure of SA sardine Year
Wem TSR e Raised the possibility of two distinct and separate
- = | spawning aggregations
Hgh biomass | . . . .
i = * Observed that the sardine distribution was concentrated
e | in two widely separated areas at low and medium (but
Ny T = not high) biomass levels

2+ a» - Coetzee et al. 2008 ICES JMS 65



* For SA sardine, the digenean “tetracotyle” type metacercariae found in
sardine eyes showed greatest bio-tag potential

e 1stintermediate host endemic to west coast

* No fish-to-fish transmission \
‘ South coast sardine infected with parasite \d
must have previously been on west coast , )
 Differences in the prevalence, mean infection " Aguihas
intensity and mean abundance of the parasite & '/ 7

‘ Sardine are NOT homogeneously distributed



Parasite Bio-tagging
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IBM + hydrodynamic model
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Assessing the South African sardine resource: two stocks rather than one?
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Age-structured production method framework, incorporating key
elements of Statistical catch-at-age and Integrated Analysis methods

Fit to survey estimates of recruitment and total abundance, catch data
and length frequencies

Estimate time-invariant growth curve with variability about length-at-age
Bayesian analysis, with integration implemented numerically using ADMB



Model Fit to Survey Abundance Indices
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Parasite Prevalence Data (‘08-15)
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* B, can differ considerably for alternative~stock

recruit relationships, \:\O
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* B, estimates can also change over time
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What is Pristine Biomass (B,)?

* B, estimates can also change over time

We don’t know
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Previous Operating Model
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Updated Operating Model
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Updated Operating Model
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Two Component Operating Model
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Focussing on the West Component
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Harvest proportion on west component much higher

Of concern given poor recruitment to west component in recent decade if this is
a “feeder” to both coasts



How Reliably is the Hockey Stick Hinge
Point Estimated?

Management
too risk
y “True”

175 - & 175 - hinge
point
150 - 150 -
D | m |
§125 o N §125 O
5100 5100 -
"(2 75 ------------- "2 75 ,- N T A
§ 50 - ‘ Q. § 50 °
o o <O - <
25 o 25 -
. W . > % 90 o o

0.05 0.1 0.15
Spawner Biomass (million t)

0 0.1 0.2 0.3 0.4 0.5 0.6
Spawner Biomass (million t)

Joint Posterior Mode

Is this hinge point precisely estimated?
Can we base management decisions on it?



How Reliably is the Hockey Stick Hinge
Point Estimated?
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Can we base management decisions on it?



How Reliably is the Hockey Stick Hinge
Point Estimated?
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Let The Data Speak For Themselves!

Use of a Smoother
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Let The Data Speak For Themselves!
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How Reliably is the Hockey Stick
Hinge Point Estimated?
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BsP at which R = 0.9 X Rgg,-03:  ~74 000t for Hockey Stick
~92 000t for non Parametric Smoother



* Other alternatives

- Quadratic Hockey Stick (sarrowman and Myers 2000)

- Shape Constrained Additive Models (pya and wood 2015)
- ‘Generalised’ parametric
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Summary

Letting the “data” speak for themselves...

Did we succeed?
Was it worth it?

Yes I We've confirmed the hinge point is reliably estimated and
: can be used for key management-related decisions
and
NO | Non parametric relationship not used in Operating Model

Returned to original Hockey Stick relationship!



Letting the “data” speak for themselves

The use of stock-recruit relationships to determine a biomass
threshold above which management should aim to keep a resource
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