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Introduction

Initial results of a simple surplus production miaag approach for the three spatially
disaggregated components (“super-areas”) of thet Weast rock lobster were reported
in Johnston and Butterworth (2002). These resultsesponded to fits to CPUE data for
the 1981-2000 period only. Here, the reference (lR€2 set of analyses is repeated, with
CPUE data series that have been updated and thva¢xtend to 2002. The updated data
and the various RC assumptions regarding poacimdgecreational catches are reported
in Johnston and Butterworth (2004). The catch eelassumptions are however outlined
again below for clarity.

Data

Catch Data

a) Commercial Catch data (C,,)

There are catch record€(, wherec denotes commercial catch ant the season) for

1968-2000 for each super-area. There are alsd™tsech records for 1870-1967. (Note
that the “year” 1967 denotes the 1967/68 season.)

RC: the historic (1870-1967) catch break-down assuhsed is the following:

C° = 060* C],
C/, = 025*C/,
C?2, = 015*C/,
whereC/, is the total (Areas 1-11) West Coast rock lobsteorded catch for seasbn
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b) Recreational catch data (C, ;)
The historical recreational take (denoted igr seasor) is assumed to be as follows:

C.=0 t <1959
C,, increases linearly from a value of zero in 1958 t@lue of 469 in 1992. Also:

C, 1003 =391
C, 1604 = 336
C, 1605 =379
C, 1005 = 496
C, 1067 =340
C, 1005 = 249
C, 1060 =360
C, 2000 = 404
C, 2001 =469
C, 2000 =583

[units are MT]

It is assumed that the total recreational catdaigyht in each super-area in the following
proportions: A3-6 =0.15

A7 =0.05

A8 =0.80

C) Poaching (C,,)

The total poaching take (denotedbfor season) is assumed to be as follows:
C.,, =0 t <1949

C., increases linearly from zero in 1949 to 500 inA.99

C,, =500 t=1990

[units are MT]

RC: the total poaching take is assumed to be diviohd the three super-areas as
follows:

Area 3-6: 5%

Area 7: 15%

Area 8: 80%
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CPUE data
CPUE data for each super-area are as reportecazef3{2004).
FIMS CPUE data

FIMS CPUE are as reported in Johnston and Buttéhw@004).

The Modeing Approach

A surplus production model of the following formused:

\%
B., =B, +zrB, {1—(%)} -C, (1)
where

Bt is the total ifr+f) biomass in the super-area in seatson
Vv is the shape parameter and is set at 4.555, vgivels aBusy level of 0.1& (this
assumption of 0.18 has been used frequently in the past for westtowak

lobster)

Z is the annual scalar multiplier which makes alloee for changes in the “somatic
growth rate” of the resource

r is the intrinsic growth rate (whex=1)

K is the carrying capacity

Ci is the combined total catclc(, +C, , +C, ) taken in the super-area in seaton

Also we calculate:

1
B, /K =——, and
MSY 1+V

MSY = (zrK)Bys (1— BMSY)V
=(zrK )0073
[Note that MSY is year dependent as it depend$erzt value.]

(@)

The z values

The model externally fixes three values mf zi990, z1996 and zigea The following
assumptions are then made for the RC:

« 2z =10 fort=1870...1987

* linearly interpolate between 1987 and 1990, betwE890 and 1996 and between
1996 and 1999.
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The values ofi990, 71996 andzigeeare obtained from the size structured model estimat
MSY for different levels of somatic growth rate.Kirag proportions, the values are set as
follows:

Z1990= 0.40

Z1996= 0.70

Z1999= 0.34

It is also assumed, following updated somatic gho@t.M analyses that:
Zy000 = 0376

Z,00, = 0412

Z,00, = 045

(Clearly different time-series of values focould be argued over the 1990+ period, but
this would not cause qualitative differences torésllts reported here.)

The model is run from 1879-2002, being fitted &ptrhoopnet and FIMS CPUE data for
the period 1981-2002 by minimising a negative l&glihood function.

The estimable parameters of the modelraredK.

Parameter constraints
0<r<06

0<K
[anr above 0.60 is likely biologically unrealistic ftivis resource].

The model fits to the trap, hoopnet and FIMS CPWEads follows. It is assumed that
the observed abundance index is log-normally tisteid about its expected value:

CPUE? =q/B,e” fort=1981...1991 3)
CPUE? = q¢B,e” fort=1992...2002
where
CPUE/? is the CPUE index for yearfor either trap, hoopnet or FIMS,
g’ is the catchability coefficient for that index ftre period 1981-
1991 (when minimum size was 89mm),
qy is the catchability coefficient for that index ftre period 1992-
2002 (when minimum size was 75mm),
I_5>t is the model estimate of population biomass atstaet of yeat,
and
g, is from N (0,07 ).

The contribution of the three CPUE data sourceth¢éonegative of the log-likelihood
function is given by:
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INCPUE® —Ing? , —InB, |
2022( t q10r2 t) (4)

9

—InL:Z nino, +
g

where:
g is either gear type trap, hoopnet or FIMS,
g, is the residual standard deviation estimatetiénfitting procedure by
its maximum likelihood value:
g, = \/1/n92(ln CPUE? -Ing?,, -InB, )2 (5)
t
where

nY is the total number of data points in the full &&kries, and

.., is the catchability coefficient, estimated byritaximum likelihood value:

1991 R
ng? =1/n? 3 (nCPUE? -In8,)
t=1981
and (6)
2000 “
Ing? =1/n? Z(In CPUE? -In Bt)

t=1992

where
n’ refers to the number of data points in the 19831]®eriod, and

n; refers to the number of data points in the 1992238¢riod.

Results and Discussion

The RC assessment results are reported in Tablehd.fits to the CPUE data are
illustrated in Figures l1a-c. The fits to super-a&8e& seem reasonable (Figure 1a), but for
super-area 7 (Dassen Island, Figure 1b) the maak=s dot fully capture the increasing
trend in the indices over the last decade. For rsapa 8 the model fits the slightly
declining trend suggested by the FIMS index, buwthke to reproduce the contrary trend
in the two commercial indices only by estimatingnach larger increase in catchability in
1992 following the change in minimum size than wasmated for the other two super-
areas (see Table 1). Note that the estimate ©f0.60 for super-area 8 hits the upper
constraint level. The very largg(2002) estimate for super-area 8 (80 673 MT) also
seems unrealistically high. The 95% ClIs were catea (using a likelihood profile
approach) for a few key parameters for the supea-& fit, and these show extremely
high Cls associated with both and B(2002). Thus the fit for super-area 8 cannot be
considered particularly satisfactory.
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Biomass and catch trajectories are illustratedgures 2a-c. Figure 2c shows that the
catch is estimated to have had a relatively smgdkict on the biomass estimated for
super-area 8, compared to a much larger impactgarsareas 2-6 and 7, which are both
estimated to be heavily depleted.
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Table 1: Results of the RC model fits. Likelihoadfde 95% Cls are provided in
parentheses for a few parameters.

Super-area 3-6 Super-area 7 Super-area 8
r 0.449 0.500 0.600* (0.52-0.60%)
K 169 500 65 6472 161 652

(44 279-785 572)

-InL trap CPUE -14.74 -5.42 -16.18
-InL hoop CPUE -13.56 -5.62 -12.18
-InL FIMS CPUE 7.28 3.52 -12.48
-InL TOTAL -21.02 -7.526 -40.84
Oap 0.310 0.474 0.290
T roop 0.327 0.469 0.349
O s 1.256 0.863 0.195
B2oo2 6 555 5 320 80 673 (4 156-505 6772)
qre 1.64 .16 2.35 .10 5.18 .16
que 2.24 .10 2.29 .10 1.72 16
e 1.63 .10 2.32 .1¢ 5.15 .16
qhoor 2.23 .1¢ 2.25 .16 1.70 .16
BaoodK 0.038 0.081 0.499
MSY 1980 5 560 2 395 7078
MSY 1990 2224 958 2 831
MSY 1995 3614 1557 4 601
MSY 2000 2 090 900 2 661
Bmsy 30 510 11816 29 097
Bumsy/K 0.180 0.180 0.180

* a maximum constraint of 0.6 is set.
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Figure 1a: Super-area 3-6 model fits to CPUE daitéhie RC.
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Figure 1b: Super-area 7 model fits to CPUE datdherRC.
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Figure 1c: Super-area 8 model fits to CPUE datdherRC.
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Figure 2a: RC super-area 3-6 biomass estimatethartdtal catch (commercial +
poaching + recreational). Note that the top pamébi 1870-2002, whilst the bottom
panel is for 1950-2002 only.
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Figure 2b: RC super-area 7 biomass estimates anotdl catch (commercial + poaching
+ recreational). Note that the top panel is for@&2002, whilst the bottom panel is for
1940-2002 only.
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Figure 2c: RC super-area 8 biomass estimates anatdl catch (commercial + poaching
+ recreational). Note that the top panel is for@&2002, whilst the bottom panel is for
1940-2002 only.
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