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Updateregarding Potential Directed Sardine TAC for 2006

C.L. Cunninghamand D.S. Butterworth®

I ntroduction

Last year Cunningham and Butterworth (2004b) priesesome potential future directed sardine and
anchovy TACs and sardine TABs under OMP-04, givetadavailable up to December 2003, and
Cunningham and Butterworth (2004c) updated thesdigions for sardine using data observed prior to
and during the May 2004 recruit survey. Given eosd successive year of low recruitment for both
sardine and anchovy, the Marine and Coastal ManageRelagic Working Group has again requested
an update to the potential future directed sar@A€, given data collected prior to and during thayv

2005 recruit survey.

A further update in the form of Cunningham and Buwtiorth (2004c¢) would not prove useful since the
2004 survey results would not be factored into cbmputations. Taking these into account requires
updating the assessment itself. The most recedinsaassessment, upon which OMP-04 was based,
made use of data available to October 2003 (Cuhaimgand Butterworth 2004a). This document
provides a rough update of this assessment, takbogaccount the most recent spawner biomass and

recruitment surveys.

M ethods

The population dynamics model used for the Southicah sardine resource is unchanged from that
detailed in Appendix A of Cunningham and Butterwiof2004a). The data and biological parameters
used in the sardine assessment model are listagdpandix B of Cunningham and Butterworth (2004a),
with the updated data described below. AD Modéldgu (Otter Research Ltd. 2000) was used to 6t th
model and find the posterior mode. No posteriabpbility distributions could be estimated in thmae

available for this work.

Due to the influence of the hockey-stick stock-véanent function on the model predicted recruitment

November 2003 (observed in May 2004) and 2004 (@bsan May 2005), a sensitivity test was also run
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assuming a much wider prior distribution on theru#gment residuals in 2003 and 2004, i.e.

£y"

N[ 0047 + (/13)2) y=1979...2002
N(O,lz ¥ (/13)2) y=20032004

This has the effect of placing much greater we{ghtelative terms) on the results from the recnaiht

surveys of the last two years.

The following data were used in this updated assest

1)

2)

3)

4)

5)
6)

7)

8)

9)

Sardine spawner biomass observed during the Nowe@@@t survey: By, o, = 2 617 125

tonnes, with a CV of 0.334. Note that this is @date from the biomass recorded in Coetzee et
al. (2004) and used in OMP-04 for the setting @2TACSs.

Sardine recruitment observed during the May 20@4uiesurvey: Ny, .. = 8786 billion, with
aCV of 0.27.
Sardine recruitment observed during the May 20@8uiesurvey: N5 . = 3569billion, with
a CV of 0.28.

Time between 1 May and the start of the 2004 iestuvey: t5,,, = 0226 months (7 days).

Time between 1 May and the start of the 2005 restuivey:t5,,s = 0387 months (12 days).
Sardine recruit catch from 1 November 2003 to defpte commencement of the 2004 recruit
survey: Clooums = 1098billion, with an associated mean weight Whys s = 3868 This

catch is estimated assuming all sardine < 15.5@rexuruits and the mean weight is calculated
by weighting data disaggregated by area and month.

Sardine recruit catch from 1 November 2004 to defpte commencement of the 2005 recruit
survey: Cogsons = 0.528841 billion, with an associated mean weightvéhsoe,s = 3046 9.

Sardine catch-at-ages and catch weights-at-ages40ftom November 2003 to October 2004
(listed in Table 1) are based on the same averade calculated from the 1997 to 1999 ALKs
used to calculate the 2000 to 2003 catch-at-ag€unningham and Butterworth (2004a).
Although there has been an update in the RLF f@32@nly the RLFs from November and
December 2003 were included in this work and thmesacatch-at-age data as used in
Cunningham and Butterworth (2004a) (i.e. thoserpigoNovember 2003) were input for this
update.

Sardine catch-at-ages and catch weights-at-agesA0rom November 2004 to July 2005 were
calculated based on the same average ALK calcufededthe 1997 to 1999 ALKs. The catch-
at-age for these 9 months corresponded to a cadnfebs of 160 325 tonnes. An estimate for the
catch-at-age and catch weight-at-age over the gh&imvember 2004 to October 2005 (listed in
Table 1) was calculated by increasing these valugzortionally, assuming the 2005 TAC of 397
000 tonnes will be caught before the end of Oct@Res.
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10) The weight-at-age in the November 2004 survey, usethlculate the model predicted sardine

SSB, was based on an average ALK from the NoveriB8i7 to 1999 surveys. The model
predicted sardine SSB in November 2005 was cakailasing the average November weight-at-
age, which has been updated from the last assessmarclude the data from 2004. These

weights-at-age are listed in Table 2.

The observed proportions-at-age in the Novembe® 202003 surveys were not used to fit the model in
Cunningham and Butterworth (2004a) and therefoezdbserved proportions-at-age in the November
2004 survey were similarly not included in this afed This is because, in the absence of receniadnn
ageing information, these proportions-at-age asedban an average ALK from the November 1997 to
1999 surveys. Models should be fit to more redididbserved” data, to be obtained in due course fro

ALKs for the years concerned.

Results

The model fits to the November spawner biomass alathe posterior mode are shown in Figure 1 with
the model fits to the May recruitment data at tlosterior mode shown in Figure 2. The predicted
spawner biomass trajectories from 1984 to 2003rang similar to that in Cunningham and Butterworth
(20044a), with the sensitivity test predicting a vepawner biomass in November 2005 compared to the

base case updated assessment.

This updated sardine assessment results in a lowdicted trajectory of sardine recruitment fron@@0
onwards, compared to that in Cunningham and Butighn(2004a), due to the model trying to fit thetw
most recent survey estimates which have been layu@ 2). In the sensitivity test, the greatendtad
deviation for the prior distributions for the reitnaent residuals in 2003 and 2004 allows the récremt

in these years to deviate to a greater degree trmmstock recruitment function. As a result the
sensitivity test is able to fit the latter two obssions of poor recruitment better without jeopsirth the

fit of the model to the years of good recruitment.

Potential Sardine TAC for 2006

The model prediction for the result from the Novemi2005 spawner biomass survey (the “updated
assessment”) is 2.265 million tonnes. If this ealvere observed in November 2005, OMP-04 would
calculate the 2006 sardine TAC to be about 343t600es. For the sensitivity test the predictedeyr
result is 1.764 million tonnes. If this value wereserved in November 2005, OMP-04 would calculate
the directed sardine TAC for 2006 to be about 28J0tonnes.

Discussion
This document has presented a rough update tatbdene assessment, taking into account data alailab
to July 2005 and, in particular, the two most récenruitment survey indices which have been |IGwis

assessment is not to be considered as comprehehswe some assumptions regarding data listduein t
3
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text above (and particularly those relating to ek of recent ageing information). Rather thessults
are intended only to provide a ball-park figure foe 2006 sardine TAC for the purposes of industry

planning.

The range of 267 000 to 343 000 tonnes obtaindectsfuncertainty as to the extent to which lovultss
from the last two recruitment surveys are consdle® reliable or instead indicative of negativeesr
arising from the substantial sampling and otheratmlity associated with these surveys (as refbdig
the variability of data points about estimated dieim Figure 2). Note further that this range dnes
incorporate the variance that will result from thwvey sampling error associated with the resathfthe

November 2005 survey.
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Table 1. Sardine catch-at-age data by number (in millions), where Cia is the catch-at-age a from 1

November in year y-1 to 31 October in year y, and where w_ . is the weight-at-age a (in grams) in the

y,ac

catch from 1 November in year y-1 to 31 October in year y. Data for 1980 to 2003 are recorded in
Cunningham and Butterworth (2004a).

Year S S S S S S S S S S
Cyo Cy1 Cy CJs Cya Wyoe | Wyae | Wyae | Wyae | Wyac

2004 | 3651.998 2448.166| 977.583 | 436.3320 69.4824 31.91 587 7449 7%.60 587.2

2005 | 4156.484 3784.601| 2079.601] 931.080| 132.814 30.3 63.35 76.69 75[79 83.41

Table 2. Sardine mean masses-at-age, Wia, observed during the November spawner biomass survey.

For years in which the mass-at-age is not available (i.e. 1984 to 1987 and 2005), the average mass-at-

age, W., isused. Data for 1980 to 2003 are recorded in Cunningham and Butterworth (2004a).

Year WS WS WS S S

yi y.2 v.3 Wy 4 Wy s

2004 32.64 79.25 85.71 92.6L 103.p2

Average| 34.44 70.57 85.88 96.61 108j)77
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Spawner Biomass

(in 1000 tonnes)
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Figure 1. Observed and model predicted uncapped November sardine spawner biomass from November

1984 to November 2005 from the updated assessment and sensitivity test described in this document. The

predicted spawner biomass from November 1984 to November 2003 from Cunningham and Butterworth
(2004a) isincluded for comparison.

Number of Recruits
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Figure 2. Observed and model predicted uncapped sardine recruitment numbers from May 1985 to May

2005 from the updated assessment and sensitivity test described in this document.

The predicted

recruitment from May 1985 to May 2003 from Cunningham and Butterworth (2004a) is included for

comparison.



