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Summary

This document first gives the reasons why the OMReed for West Coast rock lobster in
2007 (OMP-2007) was “re-cast” the following yeastihg the modifications then introduced.

It then provides details of the three main comptmeh “OMP-2007 re-cast”: 1) how data are
combined across the five super-areas (Area 1-2a Brd, Area 5-6, Area 7 and Area 8) for
input into the OMP; 2) the OMP formulae which preithe global TAC recommendation;
and 3) the manner in which the global TAC is splitongst super-areas and resource user-
groups.

Introduction

OMP-2007 was the OMP variant selected for settiAGd for the 2007+ seasdns
(Johnston and Butterworth 2007). OMP-2007 is egst@ohéo lead to a median average
commercial TAC over the 10-year period (2006-204f2)336 MT and a biomass
(above 75mm carapace length) recovery of male éobsif 20.6% by 2016, i.e.

B/ Br*=1.206.

2016 2006

“OMP-2007 re-cast”

In early 2008 it was decided by the Rock Lobstee@dic Working Group to re-cast
OMP-2007 before applying it to produce the TAC reatendation for the 2008
season. This re-casting was required to accommdld@t&roup’s recommendation
that nearshore rights holder allocations vary milsir fashion to recreational
allocations. For the reason that this also requd®tP re-tuning, the opportunity was
taken to update two other aspects, i.e. three td@rgs have been made in all to
OMP-2007:

i ) During the 2006 season the full commercial T&&s not caught — “OMP-2007 re-
cast” takes this into account by updating the djpeganodels of the resource (used
for testing the OMP) with the actual catches mae, not the TACs. The catch
values for each super-area used are as followsT@i@=value is in brackets):

Area 1-2: 8.4 MT (30 MT)

! The convention used in this document is that #3907 season” refers to the season commencing in
2007 and concluding in 2008, i.e. to 2007/8.
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Area 3-4: 1.3 MT (100 MT)
Area 5-6: OMT  (40.25 MT)
Area 7: 526.8 MT  (821.75 MT)
Area 8: 1670.6 MT (1565 MT)
Total: 2207.1MT (2557 MT)

The effective overall under-catch from the 2006seaavas thus 2557 - 2207 = 350
MT.

These 2006 catches also take into account the artfmatrwas caught in 2006 which
was actually part of the “over-catch” allowed fr@®05. Appendix 1 provides details
of these calculations.

Note also that the 2007 TAC values are used in “@G87 re-cast” (not the catches,
as these are unknown at the time of the re-cast @KiRg).

if) During the 2007 season an additional catchhenform of an interim relief
allocation was allowed by the Minister. The estieagadditional amount to be
attributed to this interim relief catch is 175.08 NKeulder and van Zyl 2008). This
amount (175.06 MT) is now taken into account inrdxeast OMP — in updating both
the historic catches considered in operating maaelsell as the historic catches used
in the OMP population model. The breakdown of titerim relief tonnage is as
follows:

Area 1-2: 9.1 MT

Area 3-4: 27.3 MT

Area 5-6: 253 MT

Area 7: 0OMT

Area 8: 44.5 MT

i) “OMP-2007 re-cast” also makes a change towlay Nearshore Rights Holders
(NRH) TACs are calculated. OMP-2007 fixed thesthatfollowing values:

Super-Area Nearshore rights holders
TAC
Area 1-2 30 MT
Area 3-4 90 MT
Area 5-6 40 MT
Area 7 0MT
Area 8 400 MT

“OMP-2007 re-cast” now calculates the NRH TACs imanner similar to that for
recreational takes — see below (pg 10) for furttetails. The reason, as stated in
previous recommendations made by the Working Grisughat it is not scientifically
defensible to maintain constant catch allocationsrncumstances where resource
abundance can drop as a result of recruitmentuiticins, and responsible
management must allow for catch reductions in surdumstances (note also that for
two of the five super-areas, the complete allocasao NRHs only).

Note further that “OMP-2007 re-cast” also makesghsmodification with respect to
somatic growth rate inputs into the OMP — see Adpef for details.



MARAM IWS/DEC10/WCRLB/P1

“OMP-2007 re-cast” (as did OMP-2007) involves thnegn components:
1. The combination of data across super-areas fott inputhe OMP.
2. The OMP formulae to provide a global TAC recommeiatha
3. The split of global TAC amongst super-areas andue® user groups.

The sections that follow detail each of these m tand apply to “OMP-2007 re-cast”.

1. The combination of data across super-areas
The OMP uses input data from all five super-arelasrey available.

Combined CPUE and FIMS indices:

The “global” OMP requires a single index for eaeltadsource (somatic growth, trap
CPUE, hoop CPUE and FIMS) for each season in ttuefuThe last three of these
are combined across super-areas as follows:

STEP 1: For each super-area for which data areressto be available in the future,
there will be for any seasof(here trap CPUE is used as an example):

C P U Erap,Alfz ’ CPU Erap,A3f4 , CPU Erap,AErs , C P U Erap,/v ’ C P U Erap,AS

STEP 2: Evaluate the geometric means of the CPaith FIMS) for the super-area
concerned (here we use Al-2 as an example) oveetreperiod 1993.Y-1 for traps
and hoops, and for the period 199%-1 for FIMS data.

STEP 3: Re-normalise the hoop and trap CPUEs sesiédlows (e.g. for traps in
Area Al-2):
C P U E:rap JAL-2

CPU Erap,Al—z = Xirap,Al—z - . - (1)
Geometrianean(CPUE™"*: y =1993..(Y —1))

and the FIMS series
CPU E(FIMS,A].—Z

CPU E::IMS,A].—Z : X:IMS,AI—Z = . - (2)
Geometrianean(CPUE ™" : y =1992..(Y —1))
STEP 5: Calculate a combined CPUE (and FIMS) irasefollows:
x\t(rap‘TOTAL — Vvtzfz X\t{rap AL-2 + sz&;: x:ap A3-4 + . + Vv:p x;rap,AS (3)

wherew;?, + W, +...+ W’ =
The weights are calculated in the following manier. example, for trap and hoop
CPUE, obtainB™, the average (male plus female) selectivity-weigHtiomass
above 75mm carapace length over the 2000-2004dficeach super-area (the
source of these biomass estimates is specifiedvpelo

B2 Biaa:Biss Bar Bag
then:

_7§TAL = Z§7§ and (4)

A=1.8
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§75
rap — oop — Al-2
WP, =Whoh = =22 etc,

OTAL

For FIMS, as above, bilB®is used instead oB™ (again, the biomass weighted by
the appropriate selectivity is used from the sospecified below).

Since there will be a lack of certain data typesstame super-areas, summations
above are adjusted accordingly:

Traps A7 and A8 only
Hoops: Al-2, A3-4, A5-6 and A8 only
FIMS: A3-4, A5-6, A7 and A8 only.

Note: If there is a data value missing for a patéic super-area in seasgrthen the
average of the values for the-1 and y +1 seasons values is to be used in its place.

Combined somatic growth index (3,,):

What is needed is an index, e.g. 70mm male anouadtc growth, as used in the
assessment for each separate super-area (JohndtBuatkerworth 2006).

_m,70

The procedure is to use similar weighting facterg,w:° =—="2 as for trap and

Al-2 pm7 !
TOTAL

hoop CPUE (except that now weighting factors fofie¢ super-areas are used). Note
also the biomass relates to total male biomasseaBomm only.

— SG Al-2 SG A3-4 SG A5-6 SG A7 SG A8
Thus B, =w.., B +w, +w +w B +w B (5)

Al-2 341"y A5-6/"y
where:
B, is the super-areas combined annual somatic griowtim of a 70mm

male lobster in seasgn

The assessments referenced above are taken te MBAIRAM/OLRAC averaged
RC1-like assessments conducted in 2006 (JohnstbBuatterworth 2006), so that the
biomasses above are all available and hence asediyhting factors. The table
below lists thes& values. [Note that the blanks indicate that de¢anat expected
from that super-area for that gear type in therjtand hence such data are omitted
from the OMP.]

Wgap WZoop W;IMS WiG
Al-2 - 0.025 - 0.018
A3-4 - 0.234 0.157 0.176
A5-6 - 0.152 0.075 0.082
A7 0.400 - 0.188 0.229
A8 0.600 0.588 0.580 0.495

Appendix 2 reports the super-area somatic growghtidata for each super-area and

provides the details of the associated data amalyse

4




MARAM IWS/DEC10/WCRLB/P1

The somatic growth data provided in Appendix 2ttethe single index series
reported as “new series” in Table 1. In Table 1dimgle index series used for the
period 1992-2005 in the simulations used in devatp@MP-2007 (Johnston and
Butterworth 2007) is also provided (“old seriedi).order to retain the same average
somatic growth rate over the 1992-2005 period usgheulated conditions and using
the new data series, the “new series” is renormdlso that its 1992-2005 average is
identical to the “old series” average. Thus thextmenalized new series” is the final
single index somatic growth rate series used ag impo “OMP-2007 re-cast”. Future
somatic growth rate indices provided by the OLRARGQ05) moult probability model
(see Appendix 2) will be renormalised by this sdaotor.

Table 2 reports the resultant single-index inptid daries for all four data series for
the calculation of the 2008 TAC which were usedanjunction with “OMP-2007 re-
cast”.

Appendix 3 reports the super-area trap CPUE inpta tbr each super-area and
provides the details of the associated data amalyse

Appendix 4 reports the super-area hoop CPUE inatat fbr each super-area and
provides the details of the associated data amalyse

Appendix 5 reports the super-area FIMS input dataéch super-area and provides
the details of the associated data analyses.

2. OMP TAC setting rule

The following basic TAC algorithm is used to cakltel the global (commercial +
recreational all super-areas) TAC recommendatTdef) for seasolry, but subject

to modifications i) — iii) detailed at the end bfg section:

"B
TAC’ =wTAC, +(-w)a p LRI | () X
ﬁ8&04 81992
CPUE™ CPUE™" FIMS '
f1 y-1y-2,y-3 + f2 y-1y-2,y-3 + (1_ f1 _ fz) y-3y-2,y-1
CPUEgZpQAQS CPUEZZOQZQS FIMS 92,93,94,95
" " e (6)
Where:
wy = 0.50 for all seasons;
p =0.5;
f]_ = 0.40;
f, = 0.40; and

a is the primary tuning parameter, which for “OMPOZQe-cast” is 4560.
[Note that this primary tuning parameter value easuhat the anticipated median
male (above 75mm carapace length) biomass recoweey the 10-year period

considered is 20.6%, ie. th8t,s/ By,s=1.206.]
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Note that refers to the somatic growth rate of a 70mm malbster (combined over
all super-areas in the manner specified in theipusvsection), and thaf, . refers to

89-04

the geometric mea@ over the 1989-2004 period of historic growth (drad a value

of 3.504mm). Note also that it is the multiplicaifactor in equation (6) related to the
[ parameters that is changed under modificationeipw.

The choice of control parameter valugs and f, for the final term means a
TRAP:HOOP:FIMS abundance index data relative wanghof 0.4:0.4:0.2.

Estimation of B, and B,,,,

The underlying approach is to fit a simple popwolatmodel to availabl€PUE™,
CPUE"® FIMS and somatic growth data to model the dynamics 882 to season
y-1, the most recent season for which data areablaili.e.:

P _gP _
By41 =By *Gy ~(Gy +R)) (7)
where:
BY = population model biomass in seasn
Gy = annual “growth” of resource in season

Cy = annual commercial + recreational catch in seXépand
Py = annual estimate of poaching for sea¥on

Blp992 Is a parameter estimated in fitting this modeahi® data.

Past catch data are given in Appendix 6.

The annual somatic growth paramei@y is the moult-probability model (OLRAC
2005, Appendix 2) estimated somatic growth of aemedck lobster of 70mm
carapace length (renormalized as detailed in theqaling text). For any seasypifior
which a TAC is requiredf, is known for all preceding seasons.

In the population model, the annual “growth” of lesourceGy, is set to be:

Gy = a(,BY +b) 8)
The value ofb is set externally by regressing agaifstthe equilibrium sustainable
yield corresponding to the estimate of the biom@sale and female above 75mm
carapace length) in 2005 (for the case where @l shper-areas are considered
together) for different values g (this relationship is near linear). The intercept
this regression with the horizontal axis (f6r), averaged over three area-aggregated
assessments RC1, ALTL and ALTH (Johnston and Butigh 2006), yields a value

of b =-2.5636 mm for use in equation (8). Paramater estimated in the fitting of
the population model of equation (6) to the datdescribed below.

Each seasow (fromy = 2007), as new data become available, the papaolatodel
(see equation 6) is fitted by minimising the foliogy negative log-likelihood:

2 Note that an extra 175.06 MT is added for the 28€¥s0n to take into account the interim relief
tonnage taken. Interim relief estimates for 200&arg will also be taken into account in this manner

6



MARAM IWS/DEC10/WCRLB/P1

“InL= ¥ {In O } (IncPUE™ -Ing_.. -In Bf)z}

CPUE"™

+5 {In T et 1 (nCPUE™-Inq,,.. ~InB; )2} ©)
: g

CPUE™®

Y=1992
FIMS

+ y21 {In O, "+ 12 (InFIMS, -Inq,,. —In Bf)z}
20
where:
CPUE/® is the trap CPUE for seasdn
CPUE*® s the hoop CPUE for seaswn

FIMSy is the FIMS CPUE for seasdf

Oepygrer is the trap catchability coefficient;
Ocpyghoor is the hoop catchability coefficient;
Orivs is the FIMS catchability coefficient;
S (INCPUE™ -InB)
In qchE‘ran — Y=1993 ' (10)
S (InCPUE™ -In B )
|n qCPUE‘mn — Y=1993 : (11)
S (nFIMS, -InB’)
In qFIMS - Y=1992 ’ (12)
I’]FIMS
5 (In CPUE® -Inq,,.. —InB} )2
O e =7 ; (13)
f (In CPUE* -Inq_, .. —InB; )2
O-CPUEWD = Y=1993 ' (14)
$ (nFIMS, -Ing,,. -InB’)
JF|MS - Y=1992 ’ and (15)
nFIMS

n = number of data points in the series refezdnc
The parameters of the likelihokdestimated in the fitting process aB&,, anda.

The following penalty function is added to the rtegalog-likelihood function for the
“a” parameter of th&y relationship (equation 8) used to stabilise theregion:
_ 2
o (a 30200)
20

a

(16)

where o, =1000.

Thus, equation (9) becomes:
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+
CPUE™ 2
CPUE™

(IncPUE™ -Inq__. ~InBf )2}

20

CPUE™™”

+ 3 {In O ot } (IncPUE™ -Ing_ . ~InBf )z} (17)

+ yzl {In 0.+ 5 12 (In FIMS, -Ing,,, —In Bj’)z} +P
o

FIMS

Note that the input data used are provided to thesemal places.

A number of further modifications are made to thsib TAC algorithm of equation
(2). Their aim is particularly to react to reduetahes sufficiently if especially poor
resource signals are forthcoming. These are assll

i) Maximum (global) TAC inter-annual downward constraint
A maximum TAC downward inter-annual constraint 6#d.is assumed for the first
two seasons (2007 and 2008). From 2009 onwartischsHaint Is modified

B

—roryEvat ) where

89-04

Ey} indicates the geometric mean of the somatic gramdbx S over the seasons in
{y}, as follows:

according to the value of the somatic growth ratek (x =

25

20

15

max TAC down constraint (%)
[EEN
o

O 1 1 1 1 1 1 1 1 J
0 02 04 06 038 1 12 14 16 138 2 2.2

x (average somatic growth index)

Thus for seasons 2009+ the maximum TAC downwardgiaonstraint is allowed
to range from 10%-20%.

Note: A maximum global TAC upward change constraint0% is imposed for all
seasons.

i) Response to somatic growth changes
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'By- 5y-4y-3y-2,y-1

If x :Eh— (Where B> = 3504mm) , then the response to the annual
average somatic growth rate index in the basic Bigorithm (equation (5)) is given

by x*, with A set at 1 so that this term varies linearly witberg somatic growth
rate.

The final OMP incorporates a more sharply changasponse fox (in the sense that
the TAC drops more sharply for valuesxof 1), which is as follows:
L, 1+R
X _)1_'_ Fie—(x—Pz)/P3
For valuesP, = 015 P, =10and P, = 008 (which were selected for preferred OMP
performance), the following somatic growth rateosse function then applies:

(18)

1.2
1

-

0.6

0.4 /

0.2 J

0 0.5 1 15 2 25

response

x (average somatic growth index)

iii) Capping of input data

A maximum inter-annual increase in any one of tiput indices from each super-
area (prior to the combining over all five supegas into a single index for input into
the OMP) is imposed. The reason relates to thetfiattfor some simulations used in
the OMP testing process, due to very large varsf@gevalues) being used to
generate the “real” data for use in the OMP, soerg large CPUE or FIMS values
occurred. To avoid the associated high output magavhich could result, a cap was
imposed in the simulations, and so is similarly asgd on real data for any input
index value (from any of the 5 super-areas). Thysvalue which is greater then 2.5
times the arithmetic average of the previous 5g/aalues is capped at that average
value multiplied by 2.5.
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3. The split of the global (combined) TAC generated fom the
OMP split amongst the super-areas

The final OMP TAC setting rule produces a recomneehglobal TAC each season -

TAC .
For the recreational take component, the follovatgprithm is applied:

C;° =CJ initially (i.e. for the 2007 season)

If C*/TACS > 012 then C=010TAC’
If C*/TAC® <008 then C™*=010TAC’ (19)

If C*°>450 MT  then  C[*° = 450MT

where C* is the overall recreational take for seayoandTAC,‘yS is the “global”

(commercial plus recreational) TAC for seagas output by the OMP. (Note that
recreational take limits are not imposed dired®gther if a change in this take is
indicated, recommendations for changes to the erfahe recreational season will
be made which are chosen with the intent of achgethe change in take sought.)

Note that the following proportional breakdown létoverall recreational tak€[™)

by super-area is assumed for the purposes of OislB;tthese proportions are taken
in the trials to remain unchanged over time:

Area 1-2 = 2%
Area 3-4 =12.5%
Area 5-6 =12.5% (20)
Area 7 = 4%
Area 8 = 69%

The remaining (commercial) TACTAC°™" =TACS - C/*°) (adjusted if necessary at
this stage to conform to inter-annual TAC changest@ints) must then be split into
super-area allocations. First the nearshore altotatare calculated, and then
subtracted as indicated below.

The total nearshore allocation may vary up and dowar time in a similar manner to
the recreational take. Thus, first the total neamsTAC each seasoNSQ, is
calculated as follows:

NSQ = NSQ, initially (i.e. for the 2007 season)

If NSQ/TAC® > 024 then NSQ = 0195 TAC®
If NSQ/TAC® <016 then NSQ = 0195TAC® (21)

If NSQ >800 MT then NSQ = 80MIT.

10
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The proportional inter-super-area split of the&sQ remains the same as for 2006,
ie.

Area 1-2NSQ™* = 5.36% ofNSQ
Area 3-4 NSQ““ =16.07% ofNSQ

Area 5-6 NSQ** = 7.14% ofNSQ (22)
Area7 NSQ' = 0% ofNSQ
Area8 NSQ° =71.43% ofNSQ

Finally the TAC allocation to offshore rights hotden each super-area A,
TAC" =TAC"™ - NSQ, is divided between super-areas A3-4, A7 and A8 as

follows:

STEP 1: For each of these super-areas there asblirRlance index time series. For
each index, linearly regrebyindex)vsseason for the last seven seasons of data, and
calculate the slope.

STEP 2: If there is more than one series for arsapea, take the average of the
slopes for each series, using inverse variancehtiamy as follows:

(Slop%p + Slop%op + Slozp@rv\s)

2 2

O-S|0pQA aslope“‘ slop€; . .
slop€ = 1 1 1 (assuming three series),
2 + 2 + 2
slopel,, aslop%‘m Jslope‘éms
(23)
where:
) 1 ,1-r? . . .
oo :—Z(slope“) — from each regression, wharés the correlation
n- r

coefficient andh = 7 given that seven seasons of data are used.

STEP 3: If these resultant slopes are above 0.bg&low -0.15, replace them with the
corresponding bound.

STEP 4: Take the previous season’s offshore comaleltocation for the super-area
and multiply it by (1&lopé") for that super-area, giving a new set of comnagrci
allocations by super-area, which will not neces$gaoital to the new overall offshore
commercial TAC TACﬁff) for the super-areas concerned. If the allocattmeot

total to that offshore commercial TAC, simply sctdem all by the same proportion
so that they do total to match that offshore conomaéiT AC.

STEP 5: Transfer of 5% of the offshore commerci&C‘I‘(TACJ‘fff) from A8 to A3-4
and A7 in the ratio 1:4.

11
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The commercial rights holders TAC allocations bgesuarea are then simply
calculated as:

TAC™™ =TAC"* + NSQ'. (24)

Summary of the order of the TAC calculations

1.

The OMP generates the global (all super-areas cwdpbcommercial
(offshore+nearshore rights hoIders)+recreationaﬂ:‘l‘:ATAC,‘yS
recommendation.

. Check for inter-annual TAC constraint violations &aglobal level) and adjust

TAC if necessary.

Remove the total recreational take component (Wivighld then be split into
super-areas as per the specified proportions fmsesguent computations in
any simulation testing):

TAC ™ =TAC; -C;* .
Re-check that the remaining commercial (offshorefsigore rights holders)
TAC"™ does not violate inter-annual TAC constraintdt does, adjust it to
the bound concerned.
Calculate the total nearshore TARSQ.
Split the total nearshore TAC component into swgreas according to fixed
proportions — note no nearshore TAC allocatiorstgrer-area A7. This gives:
NSQ**, NSQ**,NSQ**, NSQ*. NoteNSQ;”=0.
Remove the total nearshore TAC component fromdted tommercial TAC
to give the amount to be split into offshore TAC $aper-areas A3-4, A7 and
A8 (note no offshore TAC allocations for A1-2 an@-8), i.e.:
TACjff =TAC™ - NSQ.
Split the offshore TAC into A3-4, A7 and A8 (usitite slopes method above—
this gives initialTAC" ***, TAC"*,TAC"*). Note thatTAC"** and

TAC"*** are both equal to zero.

Transfer 5% of offshore TAC from A8 into A3-4 (20%nd A7 (80%):
TAC"** =TAC"*" + (02)(005TAC"*

TAC"™ =TAC"* + (08)(005TAC""*
TAC"” = 095TAC"*™.

10. The final commercial TAC allocations are then:

TAC™* = TACS*** + NSQ**
TAC™™* =TAC™** + NSQ**
TAC™* =TAC"** + NSQ**
TAC™™ =TAC"* + NSQ"
TAC™* =TAC"* + NSQ*

12
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Notes: It is hypothetically possible (but very unlikelylat steps 3 or 7 above could
result in negative allocations. Should such extremimstances arise, they
would be grounds for and dealt with under the Exoepl Circumstances
provisions specified in the overall protocol for ®s1(Butterworth and
Johnston 2010).

Further the OMP relies on the overall mechanisnathusting nearshore
allocations as being sufficient to counter negatesource trends in super-
areas Al-2 and A5-6, for which only nearshore allimns are made, rather
than to react directly to abundance index trendshiese super-areas only.
This is to avoid a situation where quotas for imdliial nearshore rights
holders would differ between super-areas. Howethes situation will be kept
under review in terms of the routine assessmemtduatied under the agreed
overall protocol for OMPs, and dealt with under &pitonal Circumstances
provisions should sufficiently adverse resourcadeein either of these two
super-areas become evident.
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Table 1: The annual somatic growth data (in mm fora 70m carapace length
male lobster) used in simulations to develop OMP-27 (“old series”), the
updated “new series” for somatic growth (Appendix 2 and the final
“renormalized new series” data used as input to callate the TAC
recommendations for 2008.

Season Old series New series Renormalised
new series
1992 2.976 2.954 2.884
1993 3.527 3.539 3.455
1994 3.648 3.606 3.521
1995 4,008 3.995 3.901
1996 4,936 5.001 4,883
1997 3.637 3.597 3.512
1998 3.135 3.031 2.959
1999 3.227 3.228 3.152
2000 4,484 4,425 4,321
2001 3.741 3.774 3.685
2002 3.852 3.921 3.828
2003 2.686 2.872 2.804
2004 3.075 3.904 3.812
2005 2777 3.068 2.996
2006 2.886 2.818
2007 2.181 2.130
ave 1992-2005 3.551 3.637 3.551
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Table 2: The final single-index abundance input dat into “OMP-2007 re-cast”

to provide the 2008 TAC recommendations.

Season | Somatic Trap Hoop FIMS
growth CPUE CPUE
1992 2.884 1.953
1993 3.455 0.725 0.942 1.300
1994 3.521 0.584 0.797 0.940
1995 3.901 0.801 1.078 1.602
1996 4.883 0.979 1.160 2.541
1997 3.512 1.074 1.129 0.771
1998 2.959 1.212 1.231 1.687
1999 3.152 1.133 1.167 1.336
2000 4.321 1.255 1.097 1.061
2001 3.685 1.732 1.754 1.527
2002 3.828 1.638 0.987 1.237
2003 2.804 1.289 0.999 1.092
2004 3.812 1.122 0.833 1.007
2005 2.996 0.838 0.944 1.395
2006 2.818 0.987 0.808 0.799
2007 2.130 0.691 1.032 1.026
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Appendix 1: Details of TACs awarded and catches madin the 2005 and 2006 seasons

Table A1.1: TAC and actual catches (in MT) for 200%eason.

A B A-B
2005 TAC Actual Catch Under-catch 2005
Areal-2 30.0 16.0 14.0
Area 3-4 108.0 89.0 19.0
Area 5-6 40.5 11.0 29.5
Area 7 969.3 558.0 411.3
Area 8+ 1727.5 1323.0 404.5
Total 2875.3 1997.0 878.3

Table Al.2: Details of the 2006 season TACs and chtallocations (in MT).

A B A+B C C-B (A+B)-C
total 2006 Actual 2006
2006 TAC from OMP 2005 roll-over “TAC” Catch taken Catch attributed to 2006 Under-catch 2006
Areal-2 30.0 14.0 44.0 22.4 8.4 21.6
Area 3-4 100.0 19.0 119.0 20.3 1.3 98.7
Area 5-6 40.25 29.5 69.75 16.3 0.0 53.45
Area 7 821.75 411.3 1233.05 938.1 526.8 294.95
Area 8+ 1565.0 404.5 1969.5 2075.1 1670.6 -105.6
Total 2557 878.3 3435.3 3072.2 2207.1 363.1
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Appendix 2: Methodology for estimating annual malesomatic
growth rate for input into the spatially disaggregaed assessment and
OMP-2007 re-cast for West Coast rock lobsters

by
OLRAC
Ocean and Land Resource Assessment Consultants
Suite 4, Silvermine House
Steenberg Office Park

February 2008

1. Introduction

The moult-probability model, since its introductiop OLRAC to the Rock Lobster
Working Group in 2002, has undergone several stafyiesther development. The
purpose of this document is to present a compréredsscription of the
methodology in its current form, which is used todquce standardized, area-
disaggregated somatic growth series for input inéostock assessment and the OMP
for West Coast rock lobsters.

2. Area classification
Four levels of area sub-division are used for tlosvth analysis:

» 5 super-areas, for each of which a standardizedtfrate time series is
produced for input into the assessment and the OMP;

» 11 macro-areas, for each of which a separate mawdtow distribution is
assumed,;

* 14 areas — these are the area definitions useébdd@ssessment. They do not
play any explicit part in the growth analysis, bu included here for
reference; and

+ 30 sub-areas, for each of which a different aretbfdas assumed in the
growth rate model.

The classification is shown in Table A2.1.
3. Data

Data used are the mark-recapture data provided®yiMncluding the following
information fields:

e Sex.

» Date of original capture.
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» Date of release.

» Date of recapture.

* Sub-area of original capture.
* Sub-area of release.

* Sub-area of recapture.

* Sub-area at release.

* Sub-area at recapture.

The following records are excluded from the datésethe growth analysis described
below:

1. Female lobsters.

2. Lobsters with more than two missing or damaged ag@ges.
3. Lobsters recaptured in the ‘Factory’ area.
4

. Lobsters captured (prior to release) in a diffeger to which they were
released.

5. Lobsters recaptured in a different area to whidy tvere released, provided
that these areas are not defined as adjacentasers a working group
agreement.

6. Lobsters whose total growth while at large excee&chm.
7. Lobsters whose total growth while at large was thas -3 mm.

Note that previous (GLM and GLMM) methods of growatalysis excluded, in
addition, any lobster which may possibly not havautted while at large, or which
may have moulted more than once while at largeh @clusions are not applied
here. Thus as each additional season of recapataebeécomes available, care should
be taken that the additional dataset includes ¢éobsthich may have been released in
previous seasons.

* Model 1includes data from all areagceptPort Nolloth and Hondeklip Baai
(Areas 1 & 2.) The slope parameterand season factors estimated are assumed to

be common to all areas.

» Model 2bincludes data from the Dassen Island area (Arealy) The slope
parametep is not estimated, but is fixed equal to the vasemated in Model 1.
Season factors are estimated.

* Model 3bincludes data from Port Nolloth and Hondeklip Bgieas 1 & 2) only.
The slope parametgr and the season factors are estimated.

4. The Moult Probability Model
4.1 Definition of moult season

Moult seasons are defined as ranging from 1 Apr81 March of the subsequent
season. This period is chosen so as to includmthéting window period for all
areas as recorded in the biological literature enaiithese periods are assumed to
start before 1 April, and none of which are assutnezhd before 31 March.
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To this effect we consider a particular datéexpressed as a decimal season e.g.
1998.23) to belong to moult seasdt), with:

int(t), if t—int(t) < 025
v = {int(t§ -)I-l i t—irftzt) > 025 (A2.1)
where intf) is the integer part df
The moult season of release and recapture areediedist
Y, =y(t)
Yy = y(t)
where:

(A2.2)

t~ is the date of release for lobster

t” is the date of recapture for lobster

4.2  The moult distribution and the probability of moulting while at large

The moult distribution within macro-ar@aand moult seasonis assumed to be
normal, with meany + x» and standard deviatiod, , truncated at the beginning and

end of the season. The parametessand 0, for each macro-area are estimated in
the model fitting process.

If lobsteri is released and recaptured during the same nmeagbs, then the
probability of a moult occurring while at large is:

pm(m’) = F(t") - F(t)

If lobsteri is released and recaptured in different seasbas,the probability of a
moult occurring while at large in the season oéask is:

pm(m’) =1-F(t")
and the probability of a moult occurring while atde in the season of recapture is:
pm(ny’) = F(t")

whereF(t) is the cumulative distribution function at tirhéor the normal curve
defined above.

For all moulting seasons between the moulting seatcelease and the moulting
season of recapture, it is assumed that the praigahat a moult occurred is 1.

For different seasons of moulting and recaptureretfare four moulting possibilities
for thei-th lobster, being the four combinations of (1) auth either occurring or not
occurring in the moult season of release and (@palt either occurring or not
occurring in the moult season of recapture. Tlodabilities associated with these
four possibilities are represented by the designgtimoult,and are given by the
following:

Case A. Moult occurs in both seasons of releadeesapture:

pmouli(A) = pm(m’) pm(m’) (A2.3)
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Case B. Moult occurs in neither seasons of releasecapture:

pmoul(B) = (1- pm(m))(L- pm(m)) (A2.4)
Case C. Moult occurs in season of release bubfrreicapture:

pmoul(C) = pm(ny’ )L~ pm(m")) (A2.5)
Case D. Moult occurs in season of recapture bubhielease:

pmoul(D) = (1~ pm(ny)) pm(m") (A2.6)

It is easily verified thatpmoul{A) + pmoul(B) + pmoul{C) + pmoul{D) =1 (A2.7)

If a lobster was released and recaptured in the saqulting season then there are
only two moult occurrence possibilities, i.e., eitla moult occurred or a moult did
not occur. Thus:

Case A. Moult occurs in both seasons of releadeesapture:

pmoul(A) = pm(m) (A2.8)
Case B. Moult occurs in neither seasons of releasecapture:

pmoult(B) =1- pm(m’) (A2.9)
Case C. Moult occurs in season of release bubfir@icapture:

pmoul{C) =0 (A2.10)
Case D. Moult occurs in season of recapture bubhelease:

pmoul{D) =0 . (A2.11)

4.3  The growth model for a single moult.

Gi(m) = A@) +M(m) + a7 (m) + r(a,m) + u+& +; = g (ma, 17 (M) + £ (m) +

(A2.12)
where:

A(a,) is an area factor for sub-ar&a;

M (m) is a moult season factor, and there is no subGripn moulting season
‘m because the moulting season is not unique fosteli’, i.e. there
may be numerous moulting seasons linked to lobster

0 is a slope parameter;

r(a,m) is the interaction effect of areaand moult seasom, treated as a
random effect, assumed to be normally distributemliaizero with
variance¢’;

[ (m) is the size of the lobster in moulting seasorprior to moulting;

g.(m) is growth realized by lobstein moulting seasomn ; this notation is

necessary because a lobster may experience a noimeults while
at large, and so growth rates specific to eachefe¢ moults have to be
accounted for;
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7, is an intercept parameter;

is process error due to natural variation in dghorate for the-th
lobster for them-th moulting season, assumed to be normally
distributed with a variance af ; and

¢ iIs measurement error, assumed to be normallyluistd with a

variance ofg>. This is only relevant when the lobster is réaeg,

and should be omitted when one is consideringnmeeliate moults
between the moult season of release and recapture.

4.4 Growth over multiple moults and the propagatio of growth variance

A consequence of the equation for growth rate gataove is that, in the absence of
any measurement error (whema-1 represents the moulting season after moulting
seasom):

7 (m+1) =17 (m) +§ (M3, |, (m)) + & (m) (A2.13)
Successive increments in growth are representéullaws:
" (m+2)=1"(m+D)+g (m+La,l (m+l))+&(m+1) (A2.14)
which can be rewritten as:
I7(m+2) =[1/(m)+ §,(ma,l (M) +& (M) +8,(m+1a,[l (m)+
g (ma,l (m)+e&(m)]) +&(m+1)

(A2.15)
The latter simplifies to:
IF(m+2)=[I/(m) + g (ma,l (m)]+§ (m+1a,[l (m)+
G (ma., I (M)]) +&(m+1) + @+ pe,(m))
(AB)1

The cumulative somatic growth over two moultingssees is therefore given by:
I7(m+2) =17(m) =[g,(m.a, |7 ()] + g (m+1La,[l (m)+
G (ma, 1 (m)]) +& (m+1) + @+ g ()

=G, +£(m+1) + 1+ pg,(m))
(A2.17)

The above form for the cumulative growth is the safrthe error free model
calculated cumulative growth plus an error ternolaing the model error values for
each moult increment contributing to the cumulagvewth. The form of this error
term w.r.t. the error free cumulative growth froine tmodel propagates in the
following way for 1, 2, 3 or more moults:

» Error term for 1 moulte, (m)
» Error term for 2 moultsg, (m+1) + & (m) + pg, (M )

* Error term for 3 moultsg, (m+ 2) + & (m+1)[1+ p] + & (m)[1+ p][1+ p]
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The last expression indicates a general rule ®ptiopagation of the error in terms of
the £ (m) and p values. If the model errorg(m fpr successive moults are i.i.d.

with varianceag then the error terms are also normally distribwigt variances
given by:

» Variance of error term for 1 moultrg
« Variance of error term for 2 moultsr; +[1+ plo;

H 2 2 2
 Variance of error term for 3 moulter; +[1+ plog +[1+ p][1+ ploy

Let Var(G, ) be the variance of the cumulative grov@h If measurement error has a

varianceo’, then this must be included War(G, . JLet G, (3) be the growth that

arises from three consecutive moults; then theamag in this cumulative growth
would be:

var(G (@) = o2 +[1+ plo? +[1+ pl[1+ plo? + 07 (A2.18)

The variance of the cumulative growth rate fromouits,G, (1), is given as:

Var(G, (n)) = [j oi[1+ p]* J +0° (A2.19)

4.5 The likelihood function
The probability density foG, for Cases A, B, C and D given the model paramesers
proportional to the following quantities:
-(G -G (A)?
A Pmoul(A)e Var(G ()
- Nar(G(A)
-(G-G(B)?
pmoul{(B)e >*(&®)
Jvar(G (B))
-(G-G(©)’
2var(G (C))
Case C: pmouli(C)e
JVar(G (C))

Case

Case B:

~(G-G (D)’
meUh( D)e 2Var(G; (D))

JVar(G (D))

The likelihood of the observed growth Gf, p(G,), is proportional to the sum of the
four terms listed above:

Case D: (A2.20)
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-(G-G(A)? -(G-G(B)?
pmouli{ A)e (G (") . pmoul(B)e 2var(G (B))
ar(G;(A) ar(G;(B))
-(G-G(C)? -(G -G (D))?
pmouli(C)e 2> (&(©) , pmoul{D)e 2var(G (D)

Nar(G(©) Nar(G, (D))

The overall likelihood for the observed dataset, isfequal to the product of
likelihoods for all individual observations @, i.e.:

p(G) O

+
1

(A2.21)

pmouli{ A)e > (G™ , pmoul(B)e 2var(G (8) .
N ar(G(A) Var(G, (B))
LFoll . o (A2.22)
i=1 (G-G(C) ~(G-G(D)”
pmoulf{C)e 2var(G(C) . pmoul{D)e 2Var(G; (D))
WVar(G () Nar(G (D))

The objective function is then given by:

[ram)]
2¢
whered is the number of active random effects, i.e. thenbber of areaa) and moult-
seasonrf) combinations for which lobsters in the datasetarlarge, ang indicates

the standard deviation of the random effects wigastimated when minimising the
objective function.

F=-In(LF)+dIn(@+3Y Y (A2.23)

4.6 Method of estimation

The parameter estimates used to produce standaugliaeth rates are the marginal
posterior modes (penalised maximum likelihood estasn).

5. Standardization of 70mm growth rates for input nto the assessments

The standardised 70mm growth for moult season a particular super-area is
calculated by:

§,,(m) = u+ A+ M(m) + p70 (A2.24)
where:
A is the median area factor for sub-areas in thersagea,

M(m) is the season factor for seasonand
Yo, Is the slope parameter.

The spatially aggregated growth estimates are mddairom Model 1, standardized
using the Dassen Island area factor from equat@A

The spatially disaggregated estimates are obtasddllows:
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For Area 8 — 14 (Cape): using Model 1, standardtimeng the median area factor
for sub-areas within this zone.

For Area 3 — 6 (West): using Model 1, standardzgidg the median area factor
for sub-areas within this zone.

For Area 3 — 4 (Westl): using Model 1, standadizging the median area factor
for sub-areas within this zone.

For Area 5 — 6 (West2): using Model 1, standadizging the median area factor
for sub-areas within this zone.

For Area 7 (Dassen): using Model 2b. (There iy omle area factor.) Season
factors are estimated for the seasons 1985 to 2004.70mm growth increments
for seasons 1967 to 1984 are extrapolated as aagevef those for 1985 to 2004.

For Area 1-2 (North): using Model 3b, standardimsthg the median area factor
for sub-areas within this zone. Season factoraarestimated for years 1974 to
1978 and 1981 to 1983. For these seasons, the gawth increments are
interpolated linearly from 1973 to 1979 and fron8Q%0 1984.

In all areas, the growth increments for season3 296 earlier assumed to be the
averages of those for 1968 to 2004 in the areaecord.
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Table A2.1 Area classification.

Super -Area Macro -Area Area Sub-Area
Area 1l PN2
Area 1 PN3
Port Nolloth Area 1 PN4
NORTH
Area 1 PN5
Area 1l PN6
Hondeklip Bay Area 2 HKB
Elands Bay Area 3 EB
Area 4 LB1
Area 4 LB2
WEST 1
Lamberts Bay Area 4 LB3
Area 4 LB4
Area 4 LB5
Area 6 SAL1
Saldanha Bay
Area 6 SAL2
Area 5 ST1
WEST 2
Area 5 ST2
St Helena Bay
Area 5 ST3
Area 5 ST4
DASSEN Dassen Island Area 7 DI
CP1
CP2
CP3
C‘?‘pe Area 8
Peninsula CP4
CP5
CAPE CP6
Robben Island Area 9 RI
Knol Area 10 HB
Area 12 WB1
Walker Bay Area 13 WB2
Area 14 WB3
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Appendix 3: Trap CPUE analyses for inputs to the ONP
Introduction

Generalized Linear Models (GLMs) have been appliedstandardize the past
commercial trapboat CPUE data from each superiaredich trapboat fishing takes
place, namely Areas 3-8.

Basic data

The past trapboat dataset covers the period 198&;20e 2006 data being partial
since at the time the analyses were conductedshiad season was still underway.

Tables A3.1-4 indicate the sample sizes per seasdrmonth for each of the super-
areas for these past seasons. The shaded argestanthe data which were
considered in the GLM analyses, with the lightertipo of the shaded area indicating
the core information contributing to the final idef abundance for those models
that include season/month interactions. It shdaddnoted that data from any cells
with a sample size 5 were excluded from the analyses. The rest efddta that
were excluded were a consequence of small sang®e sr absence of data in many
seasons or months. A listing of all data exclusiapplied in readying these past data
for analysis purposes is supplied in Annexure 3A.

The selection of the forms for the GLMs

Forward stepwise regression analyses were apptiethe CPUE data (after the
application of exclusions) from each of the supeaa. Decisions to include/exclude
factors from the models were based on a rule whefactor was retained if it
contributed to increasing by one or more percentage points. Interpolatias used
to fill empty interaction cells where applicabl&his involved taking the average of
the parameter estimates from cells surroundingethpty cell, e.g. as shown in the
table below, the cells marked with X would be usednterpolate the value for the
empty season/month interaction cell.

Month
Season| Jan Feb Mar
1993 X
1994 | X | Empty cell X
1995 X

The final models selected for each super-arealavers in Table A3.5. Diagnostic

tests related to the studentized residuals obtamoed each of the super-area GLMs
indicated that the assumption of normality was met. This was addressed by re-
running the respective models, but excluding dataresponding to residuals

exceeding +2 standard deviations.

The equations applied to obtain the super-areafgpstandardized CPUE indices are
shown in Table A3.6. Given that the final model Asea 3+4 contains an interaction
with Area it is necessary to integrate over the sizthe Area in order to obtain an
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index of abundance. Also, the size of Area 8 iaseel over time (1987 - 1995) to
include East of Hangklip to allow for indication$ an expansion of the population
into this area over that period. For this readwom size of the Area is taken into
account in calculating the Area 8 standardizedcesli The Area sizes are shown in
Table A3.7.

The resulting standardized trapboat CPUE indicee&zh super-area at the time of
this analysis are shown in Table A3.8 and Figur@sla-d respectively.

Extension for future seasons to provide OMP input

The OMP envisages future commercial trap CPUE bleat@ming available for super-
areas 7 and 8 only.

The GLMs applied to provide the time series reqlisdl respect the following:

a) they will include co-variates as specified in TaBlg5, and calculate indices
from the GLM outputs as indicated in Tables A3.@l &8.7 (note that this
means that values for past seasons shown in TaBl8 will be updated
slightly each season);

b) the cut-off date for data to be used for these Giridlyses will be 30 June of
year 20xx for recommendations for the 20xx/20(xxs&ason; the analyses
will be restricted to data up to and including B¥xx-2)/20(xx-1) season;

c) the procedure described above to interpolate amgsing values for the
season-month interaction cells will be as descradsale;

d) the procedure for excluding outliers (related te situdentized residuals) will
be as specific above; and

e) there must be more than five data points for esiomaof a season-month
interaction term to be attempted within the GLM.
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Table A3.1: Area 3+4 trapboat sample sizes per s&an and month to 2005 and
for part of 2006. The shaded areas together indita the data included in the
GLM analyses. The portion in the lighter shaded aga contributes to developing
a final index of abundance given the inclusion of @eason/month interaction.
Cells where the number of data point$1 < 5 are also excluded from the analyses.

Nov Dec Jan Feb Mar Apr May Jun July Total

512 160 61 2051

496 53 3 1868,

140 57 54 850

251 228 97 1162,

119 90 30 643

340 145 26 24 1282,

187 164 75 1132]

245 298 252 1648

527 436 280 43 2384

977 1266 722 5 5654

993 901 385 4473

353 147 1070

514 244 1071

736 744 428 2881

203 75 762

175 93 71 591

29 103 165)

41 6 123

101 82 210

47 141 128 379

13 90 7 192

2002 1 11 15 2 29
2003 6 1 2 24 14 5 52,
2004 1 13 15 9 9 10 6 63
2005 8 15 23
2006 1 1
Total 11455 7005 5538 2798 2179 1036 570 105 73] 30759
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Table A3.2: Area 5+6 trapboat sample sizes per s&an and month to 2005 and
for part of 2006. The shaded areas together indita the data included in the
GLM analyses. The portion in the lighter shaded aga contributes to developing
a final index of abundance given the inclusion of @eason/month interaction.
Cells where the number of data point$1 < 5 are also excluded from the analyses.

Nov Dec Jan Jun July Total
1981 1895 883 391 3326
1982 1331 528 551 3285
1983 1187 299 220 1819
1984 1292 345 234 2140
1985 1290 270 191 1775
1986 1130 722 324 7 2787
1987 1256 393 152 1900
1988| 567 364 328 3 1879
1989 464 384 518 34 2155
1990 810 677 466 38 3024
1991 1203 794 467 3 3083
1992, 844 680 648 2 2590
1993 329 573 404 1466
1994 163 319 127 810
1995 111 188 64 377
1996 149 147 66 11 373
1997 60 142 70 1 351
1998 3 14 100
1999 14 30 55
2000 2 12,
2001 24
2003 1 2 3
2004 1 1 2 4
Total 14081 7726 5267 2724 1838 957 644 89 12, 33338
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Table A3.3: Area 7 trapboat sample sizes per seasand month to 2005 and for
part of 2006. The shaded areas together indicatbé data included in the GLM
analyses. The portion in the lighter shaded areaoatributes to developing a final
Cells
where the number of data pointsn < 5 are also excluded from the analyses.

index of abundance given the inclusion of a seasomdnth interaction.

Dec Jan Feb July Sept Total
365 35 15 1447
156 59 40 907
217 156 140 896
138 82 106 760
125 68 103 550
485 386 184 1541]
152 147 224 1262
165 169 223 1195
251 274 131 1056
210 460 293 1455
310 276 32 1142
199 391 227 924
159 278 195 808
252 365 291 1278
223 206 199 757
216 112 73 80 4 640
148 279 394 1197

81 117 105 3 986
207 243 256 1020
117 240 247 1054

60 133 305 1080
164 239 121 1798
246 455 277 53 1942
473 536 504 2404
474 529 447 1 81 158 2246
487 599 621 2511

6080 6834 5753 3502 2187 2094 1531 137 85 158] 32856
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Table A3.4: Area 8 trapboat sample sizes per seasand month to 2005 and for
part of 2006. The shaded areas together indicatbé data included in the GLM
analyses. The portion in the lighter shaded areaontributes to developing a final

index of abundance given the inclusion of a seasomdnth interaction.
where the number of data pointasn <5 are also excluded from the analyses.

Cells

1984 331

203

2203

1

3869 4192 4798 4616 4018 3164

Nov Dec Jan Feb Mar Apr May Jun July Aug Sep
1981 594 368 435 148 11
1982] 332 394 372 205 117 18
1983 350 278 349 49 70
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Table A3.5: Final model to be applied to each suparea.

Super-area | Model

3+4 INCPUE=+BseasoYmontrtKaresH(S€ASONXMONth)+(seasonxArea)+
5+6 INCPUE=0+BseasotYmonttH(S€ASONXMONth it

7 INCPUE=0+BseasotYmont(S€ASONXMONth i+

8 INCPUE=+BseasotYmonttH(S€ASONXMOnth i+

Table A3.6: Equations applied to obtain final indces of abundance for each

super-area.Ajindicates Area size, the values of which are shovim Tables 7.

Super
-area

Equation

Area

Feb

4
3+4 CPU Eseason - ( z ( z e(a+ﬁseason"'ymomh+KArea+(SeaSOHmomh)+(SeaSOHArea)) ) X Ad) /

month=Dec Area=3

Feb

>

month=0

Area C P U E — FZeE: e(”+ﬂseasoﬁ"ymonth+sea30“momh) ) / erb 1
5+6 season
month=Nov month=Nov
Area Mar Mar
— (0 Bseasort VmonttS€asonmontt) / 1
7 CPU Eseason - ( z € ) z
monttrDec monthtFDec
Area June June
8 C P U Eseason - ( z e(a+ﬁseasoﬁ"ymonth*'seasonmomh) ) X '% / z 1
monttrJan monthrJan

Table A3.7: Area sizes (krf) applied to Areas 3, 4 and 8. The sizes of Are&s
and 4 include Marine Protected Areas (which was nothe case before for the
area-aggregated analyses). It is assumed that theea size for Area 8 increased
in a linear fashion over the period 1987 — 1995 gbat the area East of Hangklip
could be incorporated for the period when lobstersnoved into this area.

Area Season Area size (kA)
3 n/a 1141
4 n/a 2375
8 < 1986 2621

1987 2761
1988 2901
1989 3042
1990 3182
1991 3322
1992 3462
1993 3603
1994 3743
> 1995 3883
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Table A3.8: Trapboat standardized CPUE per super-gea for analyses using
data up to 2005 and for part of 2006. Each indexds been normalized to its
mean.

Season| Area 3+4 | Area 5+6| Area 7 Area 8
1981 0.561 1.058 0.879

1982 0.736 1.056 1.088

1983 0.970 1.205 0.961

1984 0.892 1.429 1.280

1985 0.706 1.611 1.270 0.564
1986 1.394 1.123 0.804 0.777
1987 1.745 1.318 0.967 0.680
1988 1.380 1.462 1.081 0.793
1989 0.866 1.090 0.886 0.701
1990 0.216 0.640 0.263 0.333
1991 0.207 0.290 0.160 0.585
1992 0.926 0.677 0.454 0.884
1993 0.648 1.202 0.565 0.927
1994 0.271 0.493 0.291 0.879
1995 1.214 1.039 0.566 1.071
1996 2.437 0.572 1.035 1.033
1997 1.260 0.735 1.246 1.045
1998 1.714 1.574 1.041
1999 1.060 1.285 1.124
2000 0.768 1.383 1.280
2001 1.031 2.235 1.499
2002 1.711 1.747
2003 1.531 1.224
2004 1.171 1.195
2005 0.591 1.311
2006 0.726 1.308
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Figures A3.la-b: Trapboat standardized CPUE indice per super-area for
analyses using data to 2005 and part of 2006. Eartdex has been normalized to
its mean.
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Figures A3.1c-d: Trapboat standardized CPUE indice per super-area for
analyses using data to 2005 and part of 2006. Eartdex has been normalized to
its mean.
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Annexure 3A
A listing of all data exclusions applied prior to he analysis of the data

A. General exclusions (across all Areas)

1. Vessels that fished for Hout Bay Fishing over tedaqa 1997-2000, namely
CTA68, CTA211, KB34, CTA437, CTA626, CTA101, HTBABTA36,
KB23, CTA111, HTB167, KB16, K21, CTA143, CTA127, 8106,
CTA174, KB1, CTA394, KB89 and CTA149

Month=0October

Pull (effort) =0

Catch=0

Area<3

Area > 8

OuhwN

B. Super-area specific exclusions

Area 3+4

All records not pertaining to Area 3 or 4
Season > 2001 (patchy data)

June and July (patchy data)

February 1982n5)

April 1996 - 19981{<5)

agrwnE

Area 5+6

All records not pertaining to Area 5 or 6
Season > 1997 (patchy data)

June and July (patchy data)

March 1981r<5)

March 1987r<5)

April 1987 6<5)

April 1993 6<5)

May 1993 1i<5)

May 1994 1i<5)

CoNoO~WNE

=
D
o8}
\‘

All records not pertaining to Area 7
July-Sept (patchy data)

June 1986nk5)

June 1990nk5)

June 1991nk5)

April 1992 a<5)

April 1995 a<5)

June 1996nk5)

June 1997nk5)

CoNoO~WNE

36



MARAM IWS/DEC10/WCRLB/P1

Area 8

All records not pertaining to Area 8
Season < 1985

July 1986

November in seasons 1992-1995
December 1996

December 2000

December 2001

November 2002

ONOOAWNE
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Appendix 4: Hoopnet CPUE analyses for inputs to th©MP
Introduction

A Generalized Linear Mixed Model (GLMM) has beerpkgd to standardize the
commercial hoopnet CPUE data from super-area 1l{dlewGeneralized Linear
Models (GLMs) have been applied to the CPUE daienfeach of the other super-
areas in which hoopnet fishing takes place, naedas 3-6 and Area 8.

Basic data

There are two sources of hoopnet data, namely bakdad deckboats. The following
should be noted about these data:

1. Deckboat effort is defined as the number of netsl yer deckboat. CPUE is
therefore defined as catch/net.

2. Bakkie effort is defined as a bakkie day. CPURherefore defined as
catch/bakkie day. The data are recorded diffesefdkr the periods 1986 —
1991 and 1992 onwards. For the former period essdord gives the total
catch for all bakkies that fished on a given dag.(CPUE = catch/number of
bakkies), whereas for the latter period each recoodresponds to a single
bakkie day (i.e. CPUE = catch).

The data for super-area 1-2 and 3-8 have histtyideden treated separately as a
result of trends being substantially different uper-area 1-2 compared to those of
the other Areas.

The past hoopnet dataset for super-area 1-2 coivengeriod 1971 — 2006, although
the analyses only take into account the data fr@®31since it is only from that
season that detailed, reliable information is add. The dataset for Areas 3-8
covers the period 1981-2006. For both super-ai2ardd Areas 3-8 the 2006 data are
partial since at the time the analyses were coedutte fishing season was still
underway.

Table A4.1 indicates the sample sizes per seashmanth for super-area 1-2 for the
past seasons, while the nominal CPUE index is showiable A4.2.

Tables A4.3-6 indicate the sample sizes per seaswh month for Areas 3-8
respectively. The shaded areas indicate the daikehwvere considered in the GLM
analyses, with the lighter portion of the shadeshandicating the core information
contributing to the final index of abundance forogh models that include
season/month interactions. It should be noteddhtt from any cells with a sample
size< 5 are excluded from the analyses. The rest ofl#ite that were excluded were
a consequence of small sample sizes or absencatairdmany seasons or months.
A listing of all data exclusions applied in readyithese past data for analysis
purposes is supplied in Annexure 4A.

During the development of the GLMs for each of thea 3-8 super-areas it was
agreed that only the bakkie data would be useckepxo the case of Area 3-4 where
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the deckboat data are included to allow for a lottigee series since a fair amount of
deckboat fishing took place in these Areas.

The selection of the forms for the GLMM and GLMs

A GLMM has been applied to the super-area 1-2 daith the season/month
interaction being treated as a random effect. [{i@e1993 nominal CPUE data are
scaled to the GLMM index by multiplying each valmethe ratio:

C P U Eglmm 1993- 2005
CPU Ebakkie nominal1993- 2005

Forward stepwise regression analyses were apptiethe CPUE data (after the

application of exclusion rules) from each of théest super-areas. Decisions to
include/exclude factors from the models were based rule where a factor was
retained if it contributed to increasing by one or more percentage points.
Interpolation was used to fill empty interactiorll€@vhere applicable. This involved

taking the average of the parameter estimates é®lia surrounding the empty cell,

i.e. as shown in the table below, the cells maskigd X would be used to interpolate

the value for the empty season/month interactidin ce

Month
Season| Jan Feb Mar
1993 X
1994 | X | Empty cell X
1995 X

The final models selected for each super-arealarens in Table A4.7. Diagnostic

tests related to the studentized residuals obtdnoaa each of the super-area GLMs
indicated that the assumption of normality was met. This was addressed by re-
running the respective models, but excluding dataresponding to residuals

exceeding +2 standard deviations for super-areaabeb +1 standard deviation for
super-area 3-4 and 8.

The equations applied to obtain the super-areafgpstandardized CPUE indices are

shown in Table A4.8. Given that the final modet Buper-area 5-6 contains an
interaction with Area it is necessary to integraver the size of the Area in order to

obtain an index of abundance. Also, the size &af8 increased over time (1987 -
1995) to include East of Hangklip to allow for indtions of an expansion of the

population into this area over that period. Fas tkason the size of the Area is taken
into account in calculating the Area 8 standardinelices. The Area sizes are shown
in Tables A4.9 and A4.10 respectively.

The resulting standardized hoopnet CPUE indexdpesarea 1-2 is shown in Figure
A4.1, while those for super-areas 3-4, 5-6 ande8&shown in Figure A4.2.
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Extension for future seasons to provide OMP input

The OMP envisages future commercial hoopnet CPUR bdacoming available for
super-areas 1-2, 3-4, 5-6 and 8.

The GLMM and GLMs applied to provide the time serrequired will respect the
following:

f) they will include co-variates as specified in TaBi.5, and calculate indices
from the GLM outputs as indicated in Tables A4.@l @&.7 (note that this
means that values for past seasons shown in Ta#l8 will be updated
slightly each season);

g) the cut-off date for data to be used for these Giridlyses will be 30 June of
year 20xx for recommendations for the 20xx/20(xxsé&ason; the analyses
will be restricted to data up to and including B¥xx-2)/20(xx-1) season,;

h) the procedure described above to interpolate argsing values for the
season-month interaction cells will be as descradsale;

i) the procedure for excluding outliers (related te studentized residuals) will
be as specific above; and

j) there must be more than five data points for esionaof a season-month
interaction term to be attempted within the GLM.

Reference

van Zyl, D. 2006. West Coast rock lobster annu&CT catch, effort and CPUE per
Area. Unpublished MCM Working Group Document, WCLIO6/WCRL26. 6pp.
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Table A4.1: Area 1-2 hoopnet (bakkie+deckboat) sapte sizes per season and
month to 2005 and for part of 2006 (after the exckion of outliers as reported in
Annexure 4A).

| Oct Nov Dec Jan Feb Mar Apr May Total
1993 266 335 478 277 181 1537
1994 94 388 202 234 313 164 1395
1995 134 253 278 143 152 50 1010
1996 1 267 260 252 40 20 26 866
1997 100 211 194 340 192 106 1143
1998) 147 7 76 66 8 304
1999 161 167 172 41 541
2000 361 174 162 125 822
2001 36 260 105 210 611
2002 11 51 275 328 140 69 874
2003 88 208 127 414 174 141 46 1198
2004 58 296 91 408 146 111 54 1164
2005 160 236 155 130 9 690
2006 2 323 184 185 105 94 35 928
Total 377 2112 1739 3448 2719 1763 882 43 13083|
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Table A4.2: Area 1-2 nominal bakkie CPUE series @n Zyl, 2006).

Season CPUE
(catch/bakkie)

1974

1975

1976 22.45
1977 14.77
1978 19.64
1979 19.43
1980 22.14
1981 26.08
1982

1983

1984

1985 31.64
1986 24.53
1987 42.44
1988 21.78
1989 18.31
1990 14.62
1991 14.41
1992 19.86
1993 18.65
1994 14.10
1995 21.23
1996 25.12
1997 20.12
1998 15.75
1999 11.62
2000 15.97
2001 17.94
2002 22.95
2003 21.16
2004 20.14
2005 23.32
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Table A4.3: Area 3-4 hoopnet (bakkie+deckboat) sapte sizes per season and
month to 2005 and for part of 2006. The shaded aas together indicate the data
The portion in the ighter shaded area
contributes to developing a final index of abundane given the inclusion of a
season/month interaction. Cells where the numberf@ata pointsn < 5 are also

included in the GLM analyses.

excluded from the analyses.

Dec Jan
31 96
226 20
101 13
146 102
111 152
214 170
256 181
214 192
153 242
136 120
156 148
1083 76
1406 821
779 601
488 336
542 851
1025 450
376 116
405 953
79 718
66 274
129 375
222 436
263 468
39

36 153
8643 8103

Jun

Jul

Aug

Total

351

66
62
15
4404 2538 1070 506

110

116

396
412
361
544
464
819
1135
1261
978
938
692
2666
3015
5112
1833
2250
1786
1114
1832
1248
836
2371
1516
1864
1574
956
37973
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Table A4.4: Area 5-6 hoopnet (bakkies only) samplsizes per season and month
to 2005 and for part of 2006. The shaded areas teiper indicate the data

included in the GLM analyses.

The portion in the ighter shaded area
contributes to developing a final index of abundane given the inclusion of a
season/month interaction. Cells where the numberf@ata pointsn < 5 are also
excluded from the analyses.

Dec Jun Tlotal
24 165
88 457
34 4 247
15 1 156
55 270
88 370
494 1793
299 1649
207 799
174 424
240 662
250 661
70 269
148 563
116 348
50 349
16 233 1269
104 120 993
154 57 827
51 308
55 24 452
Total 2328 2631 2930 1608 1169 1035 790 540 13031

Table A4.5: Area 7 hoopnet (bakkies only) samplezes per season and month.

Nov Jan Feb Mar May Total
1990 4 5 1 19 29
1991 29 11 40
1992 1 1 2
1995 2 2
1999 3 3
2000 1 1
Total 1 40 16 1 19 77

44




MARAM IWS/DEC10/WCRLB/P1

Table A4.6: Area 8 hoopnet (bakkies only) samplazes per season and month to
2005 and for part of 2006. The shaded areas togethindicate the data included

in the GLM analyses. The portion in the lighter sladed area contributes to

developing a final index of abundance given the ithgsion of a season/month
interaction. Cells where the number of data points1 < 5 are also excluded from

the analyses.

Jan Feb Mar Aug Sep Total
22 20 21 113
20 14 16 81
12 20 22 83

7 11 49
13 13 14 74
14 9 11 55
38 141 172 751

106 158 160 916

199 129 115 893
66 120 125 18 593

130 36 87 29 625
37 69 85 35 25, 533
27 20 102 71 51 555
54 66 58 463

101 44 58 5 447
26 29 87 935
63 76 162 1 1642
92 56 123 1709
42 86 219 2 1493

10 133 706
45 97 187 1117
776 1107 1220 1963 2685 3098 285 158 79 13833
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Table A4.7: Final model to be applied to each suparea.

Super- | Model Data source Model

area type

1-2 GLMM | Bakkies + Deckboatg INCPUE=o+seasoYmonttt Thishing ypet (S€ASONXMonthit

34 GLM Bakkies+Deckboats | INCPUE=u+BseasotYmontt* Thishing typet (SEASONXMonthp+

5-6 GLM Bakkies INCPUE=+Bseasoit YmontiitKareaT (S€ASONXMonth)+
(seasonxArea)+(monthxArea)+

8 GLM Bakkies INCPUE=+BseasotYmontt(S€ASONXMoOnNth}+

Table A4.8: Equations applied to obtain final indces of abundance for each
super-area.Aindicates Area size, the values of which are shown Tables A4.9

and A4.10.
Super- Equation
area
Area 1-2 CPUES - eseason
eason
Area 3-4 erb @i ) erk:)
C P U Eseason = e '+ Bseasont Vmonth Thakkiest S€ASOAMoONt / 1
montht=Dec month=Dec
Area 5-6 — & $ (a+p. +, +K preat(S€ASOAMONtH) +(Seasor Area) +(month< Area)) &
CPU Eseason_ ( Z ( Z e seaso” Vmonth™ X Area ) X Aa)/ Zl
montheDec Area=5 month=Dec
Area 8 Apr Apr
CPUES - (( Z e(a+ﬂseason+ymomh+seasonmonth)) X Aa)/ Zl
eason
month=Jan monthJan
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Table A4.9: Area sizes (k) applied to Areas 3-7 respectively. Note that tise
sizes include Marine Protected Areas in the calcutn of the size of the habitat
area (which was not the case in previous area-aggrated analyses).

Area3 | Area4| Area5| Area6| Area7
1141 2375 561 834 2851

Table A4.10: Area sizes (kif) applied to Area 8. It is assumed that the aredze
for Area 8 increased in a linear fashion over the @riod 1987 — 1995 so that the
area East of Hangklip could be incorporated into tlis area.

Season Area size (kM)
<1986 2621
1987 2761
1988 2901
1989 3042
1990 3182
1991 3322
1992 3462
1993 3603
1994 3743
> 1995 3883
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Table A4.11: Standardized CPUE index for Area 1-2The GLMM index has
been normalized to its mean, and the pre-1993 nomahbakkie CPUE data have
been scaled to the GLMM index.

Season Index
1976 1.142
1977 0.751
1978 0.999
1979 0.988
1980 1.126
1981 1.327
1982

1983

1984

1985 1.609
1986 1.248
1987 2.159
1988 1.108
1989 0.931
1990 0.744
1991 0.733
1992 1.010
1993 0.752
1994 0.601
1995 0.861
1996 1.164
1997 1.007
1998 0.880
1999 0.641
2000 0.958
2001 1.201
2002 1.196
2003 0.954
2004 0.928
2005 1.474
2006 1.382
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Table A4.12: Standardized CPUE index for Areas 3-8Each index has been
normalized to its mean.

Season Area 3-4 Area 5-6 | Area 8
(bakkies+deckboats)| (bakkies) | (bakkies)
1981 0.818
1982 0.543
1983 1.505
1984 1.238
1985 0.703
1986 1.130 1.989 0.230
1987 1.563 0.324
1988 1.171 2.042 0.386
1989 0.886 1.385
1990 0.248 1.249 0.599
1991 0.270 0.659 0.326
1992 1.039 0.838 0.719
1993 1.553 0.633 0.838
1994 0.485 0.244 1.267
1995 1.198 0.456 1.372
1996 1.557 0.894 1.161
1997 1.023 0.860 1.405
1998 1.004 0.560 1.748
1999 0.857 0.891 1.577
2000 0.506 1.055 1.552
2001 3.024 1.495
2002 0.755 1.244 1.094
2003 1.382 0.778 0.975
2004 0.579 0.692 1.100
2005 0.540 1.446 0.884
2006 0.423 1.087 0.948
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Figure A4.1: Standardized CPUE index for Area 1-2.The pre-1993 nominal
bakkie CPUE data have been scaled to the GLMM staraddized index.
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Figures A4.2a-c: Hoopnet standardized CPUE indicgser super-area. Each
index has been normalized to its mean.
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Annexure 4A
Data exclusions applied to super-area 1-2 prior tthe analysis of the data
1. Area > 2
2. Month=June (1 record)
3. Catch =0

Data exclusions applied to Areas 3-8 prior to theraalysis of the data

A. General exclusions

Records where bakkies = 90 over the seasons 198b6-19
Month=0October

Nets = 0 (deckboat data)

Catch=0

Area<3

Area > 8

ok wNE

B. Super-area specific exclusions

Area 3-4

All records not pertaining to Area 3 or 4
June - August (patchy data)

March 1995r<5)

April 1996 6<5)

May 1999 1i<5)

November 2002n5)

oA LNE

Area 5-6

All records not pertaining to Area 5 or 6

June (patchy data)

Area = 6 and season = 1999 (small sample seblematic in season/area
interaction)

Season 1987 (patchy data)

Season 2001 (patchy data)

February 1988K5)

May 1989 1i<5)

May 1990 1i<5)

April 1997 6<5)

wnN P

©oNOOA
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Area 8

All records not pertaining to Area 8
August and September (patchy data)
Season 1989 (patchy data)

May and June 1986<5)

June 1987nk5)

November 1987K5)

November 198815)

November and December 1998%)
April and May 1991r5)

10.  July 1994r<5)

11.  July 2000r<5)

12. November 2002€5)

13. November 200£5)

14. November 2004€5)

15. December 2004£5)

16.  July 2004r<5)

CoNoOrWNE
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Appendix 5 — FIMS analyses to provide inputs to th©MP.

At the time “"OMP-2007 re-cast” was adopted, FIM8neates (see Table A5.0
below) were provided by L. Scott (pers. commn,G&eer 2007). In 2009 the
methodology used was modified as set out belown@mand Butterworth 2009),
with results given in Table A5.1 below.

Re-analysis of the Fisheries Independent Monitoringurvey of the
Rock Lobster resource of South Africa

A. Brandao and D.S. Butterworth

Marine Resource Assessment & Management Group (WARA
Department of Mathematics and Applied Mathematics

University of Cape Town

Rondebosch 7701, Cape Town

August 2009

Introduction

Data from the FIMS surveys carried over the perl®@92/93 to 2008/09 have been re-
analysed here. This re-analysis was necessary secaarification of the data resulted in
several corrections. These corrections mainly weoldifferentiation of records that had a
zero catch associated with them when in fact thp brad been lost or open or not set. The
total area of each Zone as well as the area fdr ansect surveyed was also re-calculated
(see van Zykt al, 2009). The allocation of stations to Hotspot arelaanged in some cases
from that in previous analyses. The methodologychdculating abundance indices has also
been changed slightly.

Data

The FIMS data analysed covers the period 1992/920G8/09. A data validation exercise
resulted in several corrections made to the FIM8liese. These changes were:
» differentiation between a true zero catch and a record which denoted a lost trap
or a trap not set, or an open bag;
e zero catches recorded but lobsters had been mdashese records were replaced
with estimates calculated from the mass of thehgatc
» incorrect assignment of survey leg to records;
» correction of a few incorrect entries in the numbilobsters caught;
» reassignment of stations to Hotspots, and new eaéailations for each surveyed
transect and area surveyed as reported in vaata} (2009).
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Methodology

Relative Abundance Indices by Zone

For each Zone (Dassen Island, Lambert's Bay, Shal&ay and Cape Point) and
each leg of the FIMS survey, the computations tsedlculate the weighted average
CPUE (and its standard error) for each stratum (everatum here depicts whether a
station in a particular Zone is within the 100 nmtour (shallow), within the 100 to
200 m contour (deep, applicable to the Cape Paily) or if it lies within a Hotspot)
are given below. The various weights applied gsthcomputations are given in van
Zyl et al (2009).

The weighted mean Catch Per Unit Effort (CPUE)dach stratum and each leg in a
particular Zone is given by:

>aic)]
CPUE,, =1 &——, (A5.1)

2.4
i=1
where
CPUE;Z is the weighted mean CPUE in yegdor stratunz and legt;

Cf‘f Is the average number of lobsters caught per gaatstation in

stratumz and year and leg;

z

a is the area of the transect section within whiettieni is positioned
in stratumz, and
Zs is the number of stations in stratam

The sampling standard error of the weighted CPUE&zh stratum and each leg in yg&s
then given by:

SE(CPUE;Z): : (A5.2)

where
J;ZJ{ is the variance of the average number of lobstaught per trap set
at station in stratunz and yeary and legf (Cf’f), for which the
estimate is given by:
Zg o
) (C;HZ _CyﬂZ )2
=izl
Syar T (Zs - 1) '

whereC_Zf'Z is the unweighted average of the number of lobster
caught per trap set in stratrmand year and legt.

The weighted mean CPUE for each stratum in a peatiZzone, CPUE, , ,

the weighted mean CPUE for each leg. The overdlERdex for each Zone for all the
strata combined is then given by:

is the average of
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S
CPUE, =) p/CPUE, ,, (A5.3)
z=1

where the summation is over thestrata sampled and
pa is the proportion that the area surveyed inwtnatcomprises of the

total area sampled, i.@z’* = , whereA, is the total area

sampled in straturn

The sampling standard error of the overall CPUExibr sampled strata combined is then
given by:

z=1

SE(cPUE, )= \/i(pf)zSE(CPUEy’Z)Z , (A5.4)

whereSE(CPUEy’Z) is the standard error of the average of the wetjhtean CPUE for

each leg. It should be noted that the calculaticdhe standard errors in this paper has not
taken account of any correlation between strataohany changes in catchability between the
two legs of the survey in a stratum which wouldalidate the assumption of independence of
samples from leg to leg.

For each Zone, except for Lambert’'s Bay, CPUE ieslizwvere calculated considering each
individual Hotspot as a stratum in that Zone. Fambert's Bay this posed a problem when
calculating standard errors of CPUE estimates a& iotspot strata in this Zone only have
one station surveyed in a particular leg and thaisstandard deviation can be calculated.
Therefore, for Lambert’'s Bay, it was decided tosidar all Hotspot strata as one combined
stratum.

In the Cape Point Zone, for the 1997/98 and th&M@seasons, there was only one station
in one of the legs and in one of the Hotspot stréte standard deviatiorof , ) for these

two records were estimated as the average of tleredd (and computable) standard
deviations or CVs for that stratum. The choice lestw using the average of standard
deviations or the average of the CVs was basedmchwneasure was more constant over the
years.

The 1999/00 FIMS data point (for Cape Point) issblasn only a single leg (leg 2) as the first
leg was not conducted.

Comparison with previous FIMS indices

Given the changes in the data and the methodolog¥ptaining the FIMS indices reported in

this paper, a comparison to the previous FIMS mslibas been conducted. A comparison
between the trends of the new indices to the pusvames is of particular interest as this is
the primary information that informs the OMP outplib do this, an exponential curve has
been fitted to the FIMS indices over a common mkfice. 1992/93 to 2006/07). For each

Zone the following model has been fitted:

In(CPUEy ) = U+ a(year ) (A5.5)

whereyear represents the season in which the survey toateplais the intercept and is
the slope.
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Results

Table A5.1 reports the FIMS CPUE indices for eactividual Zone for rock lobsters

measuring more than 60 cm together with their sengpstandard errors. Figure A5.1
compares the values reported in Table A5.1 to thamstained previously, as well as a
comparison of an exponential curve fitted to eatthe series (over the common period of
1992/93 to 2006/07). The trend fits to the old #melnew FIMS indices are very similar for
all Zones with the exception of Cape Point whicbvesia more downward trend for the new
FIMS indices. Table A5.2 shows the estimate ofglope (and its standard error) for each
trend curve fitted, where this slope is effectiviilg annual proportional change in the index.
The more negative trend in the new FIMS seriegiferCape Point is the only difference of

note (given the precision of the estimates), thotlnghdifference is less when the values for
the next two years are included.
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Table A5.0. FIMS data provided by L. Scott (UCT, pers. comranyl used in “OMP-2007

re-cast” (Glazer 2007).
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Year Zone

Cape Point Dassen Island| Saldanha Bay Lambert's Ba
1992/93 125.7 23.2 7.5 3.5
1993/94 187.0 19.3 1.45 0.2
1994/95 116.0 8.2 2.2 0.6
1995/96 130.3 2.6 0.63 8.5
1996/97 94.3 11.2 1.3 18.0
1997/98 112.3 17.4 0.16 0.1
1998/99 137.2 25.6 2.2 5.1
1999/00 103.3
2000/01 84.43 5.88 0.46 5.25
2001/02 122.63 73.51 0.24 1.11
2002/03 93.27 33.11 0.92 3.27
2003/04 103.84 41.55 0.44 0.89
2004/05 95.47 39.1 0.14 1.01
2005/06 170.74 16.55 0.51 3.12
2006/07 126.6 12.3 0.4 0.4
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Table A5.1. FIMS CPUE series for each individual Zone andrtberresponding sampling

standard errors.
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Year Zone

Cape Point Dassen Island| Saldanha Bay Lambert’s Baj
1992/93 140.75 (17.30) 24.89 (4.370) 2.720(0.871) 3.228 (1.233
1993/94 128.18 (13.47) 13.16 (3.435) 0.615(0.673) 0.137 (0.061
1994/95 112.43 (20.97) 6.057 (1.730) 0.821 (0.443) 0.204 (0.067
1995/96 120.07 (17.61) 2.543(1.196) 0.185(0.058) 4.341 (1.042
1996/97 75.50 (9.572) 9.295(2.733) 0.647 (0.471) 9.855 (2.205
1997/98 132.26 (19.17)| 12.84(3.382) 0.106 (0.047)  0.068 (0.046
1998/99 141.64 (16.32) 22.97 (4.019) 3.403 (0.997) 1.495(0.571
1999/00 86.60 (20.02)*
2000/01 100.71 (16.60) 4.809 (1.119) 0.176 (0.100) 1.344 (0.193
2001/02 105.01 (18.17) 58.66 (7.127) 0.075 (0.058) 0.214 (0.097
2002/03 52.02 (10.43) 14.49(2.623) 0.192(0.174) 0.473(0.236
2003/04 98.67 (14.48) 35.78 (6.696) 0.276 (0.386) 0.420 (0.223
2004/05 89.05(12.35) 25.36(3.935) 0.071(0.030) 0.375(0.243
2005/06 62.71 (35.89) 15.79 (3.969) 0.241(0.063) 1.725(0.722
2006/07 79.18 (21.90) 13.96 (3.393) 0.119 (0.144) 0.238 (0.098
2007/08 106.65 (29.10) 21.88 (4.212) 1.267 (1.343) 0.277 (0.193
2008/09 101.43 (33.20) 9.665( 1.974) 0.756 (0.310) 1.207 (0.536

* Based on only one leg of the survey.

t Standard error based on an estimate becauseopelgtation was sampled in a leg for a

particular Hotspot.
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TABLE A5.2. Trend values (effectively proportional changes gemum) from old and the
new FIMS series together with their standard errors

Old trend (s.e.)
(1992/93 to 2006/07

New trend (s.e.)
(1992/93 to 2006/07

(1992/93 to 2008/09

New trend (s.e.)

Cape Point

-0.010 (0.014)

-0.044 (0.014)

-0.028 (0.013)

Dassen Island

0.065 (0.051)

0.063 (0.048)

0.044 (0.038)

Saldanha Bay

-0.156 (0.052)

-0.162 (0.060)

-0.071 (0.059)

Lambert’'s Bay

-0.019 (0.092)

-0.073 (0.089)

-0.050 (0.070)
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Cape Point

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010
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Dassen Island

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Old obs - - - - Fitted value —=— New obs - -e- - New fit

Saldanha Bay

05 ugm u

0 \ :
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

T T T T T

Old obs - - - - Fitted value —&—New obs - -e- - New fit

Lambert's Bay

~ o=

= uon =M/‘
T T T T

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Figure A5.1. Comparison of old and new FIMS CPUE series (ntis®a to the mean over
the 1993-2007 period) as well as the comparisanaxponential trend fitted to each
curve. In this plot the period 1993 correspond$hé&season 1992/93, and so on.

Old obs - - - - Fitted value —a——New obs - -e- - New fit ‘
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Appendix 6: Catch data used in the OMP

Table A6.1 Total (all super-areas combined) commercial,eattonal, near-shore
and interim-relief catch estimates (all in MT

Season Commercial Recreational Near-shore Intesdief r
1990 2996 441

1991 2480 455

1992 2176 469

1993 2197 391

1994 1966 336

1995 1516 379

1996 1674 496

1997 1918 340

1998 1792 249

1999 2315 360

2000 1609 404

2001 2073 468

2002 2462 583

2003 2917 320

2004 3044 320

2005 2037 320

2006 3075 300

2007 1842 257 560 175.06

Data sources

Commercial catchewvan Zyl, D. (2008a). West coast rock lobster ahilAC,
Catch, Effort and CPUE per Area. MCM document, WBBII/WCRLS.

Recreational Estimate§he 1990-2000 estimates were obtained from tele@ho
surveys. The 2001 and 2002 estimates rest on shuengsion that the recreational
catch will be 20% of the TAC calculated from the ®Nbr that season. The 2003-
2005 estimates are values assumed by the Rockdrdbsientific Working Group.
The 2006 estimate is aa hocassumption made by management. The 2007 estimate
is 10% of the TAC per the OMP rule (see Butterwolt§. 2008. Implications of a
new survey estimate of the size of the west caast lobster recreational catch.
MCM/2008/JUL/SWG-WCRL/08). Note that although tdlepe survey estimates
were reported for 2003 to 2007, these were basedflamved implementation of the
methodology concerned (Johnston, S.J. and ButtémwibrS. 2009. Summary of
deliberations by a task group on west coast rolktky recreational telephone survey
catch estimates, and implications of those results.
MCM/2009.AUG.SWG/WCRL/13.)

Near shore rights holders quotd3anie van Zyl (pers. commn).

Interim Relief catch estimatekeulder and van Zyl. (2008). Interim relief reparest
coast rock lobster. MCM document, MCM/2008/JUN/SWW&RL/03.
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