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Background
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Sardine Anchovy

Horse Mackerel Round Herring

Chub Mackerel

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



Assessment Details

ÅAge-structured production method framework, 
incorporating key elements of Statistical catch-
at-age and Integrated Analysis methods

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

ÅEstimate time-varying growth curve with 
variability about length-at-age

ÅBayesian analysis, with integration implemented 
numerically using ADMB



Sardine Stock Structure

Å Historically, SA sardine assessed and managed as a single 
homogeneous fishery management unit under the 
assumption that the resource consists of a single 
biological population

Å A boom in abundance and an almost simultaneous 
eastward shift at the turn of the century prompted 
renewed research into the stock structure of SA sardine

Å Stock structure covered in previous presentation

Å First attempt to assess the sardine resource under the 
assumption that it comprises two mixing stocks showed a 
two mixing-stock hypothesis for SA sardine is consistent 
with the data available



Sardine Stock Structure

Å Revision made to that hypothesis to primarily i) allow for older sardine to 
move from the west to the south coasts and ii) include parasite prevalence-
by-length data

Å Also:

- 3 more years of data

- estimation of proportion of west sub-stock sardine infected with TTMP

- weight-at-length / maturity-at-length 

- alternative parametric form for commercial and survey selectivity-at-length

- time-varying growth curve

- time-varying commercial selectivity

- alternative informative prior distribution for survey bias



Sardine Stock Structure

Hondeklip Bay

Doring Bay

Lambert's Bay

Columbine

Cape Town

Agulhas

Mossel Bay

Port Elizabeth

Port Alfred

Orange River

All ages

p(y,2+) = p2+ × p(y,1)



Sardine Stock Structure
IWS document West recruitment South recruitment

Sardine/P2 f(west Bsp) f(south Bsp)

Sardine/P4 f(west Bsp+py x south Bsp) f((1-py) x south Bsp)

Sardine/P5 Independent Independent

Average 0.083
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Results:
Fit to Survey Abundance Indices

N
o
ve

m
b

e
r 

b
io

m
a

ss
 s

u
rv

e
y

M
a
y 

re
cr

u
it 

su
rv

e
y

Single Stock Hypothesis Two Mixing-Stock Hypothesis

West sub-stockSingle Stock South sub-stock

0

10

20

30

40

50

60

70

1983 1988 1993 1998 2003 2008 2013

R
e
c
ru

it
s
 (

in
 b

il
li

o
n

s
)

Year

0

10

20

30

40

50

60

70

1983 1988 1993 1998 2003 2008 2013

R
e
c
ru

it
s
 (

in
 b

il
li

o
n

s
)

Year

0

1

2

3

4

5

6

7

8

9

10

1983 1988 1993 1998 2003 2008 2013

R
e
c
ru

it
s
 (

in
 b

il
li

o
n

s
)

Year

MARAM/IWS/DEC16/Sardine/P2



Results:
Fit to Survey Length Frequencies
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Results:
Fit to Commercial Length Frequencies
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Fixed óblocksô :84-86, 87-97, 98-01,  02-15
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Results:
Fit to Parasite Prevalence
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Results:
Fit to Parasite Prevalence
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West sub-stock is substantially more productive than the south sub-stock

Results:
Stock Recruitment Relationships

Different curves estimated for each sub-stock

West sub-stockSingle Stock South sub-stock

�ê�Ëduring 
peak (�¡) years 
>2x that of 
other (�i ) years

peak
peak

Some south Bsp west eff Bsp


