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Introduction

The algorithm for the 2006 Operational Managemerdc&dure (OMP) to provide TAC
recommendations for the South Africhterluccius paradoxusndM. capensigesources is
empirical, increasing or decreasing the TAC intretato the magnitude of recent trends in
CPUE and survey abundance estimates for both spetTiee basis for the associated
computations is set out below.

The 2006 OMP

The formula for computing the TAC recommendatioagdollows:

TAC, =CP* +Co 1)
with
Cow =C# |1+ A, (s - target™ ) if y< 2006+Y and
cr =it 57 @
where

TAC, is the total TAC recommended for ygar

C;” s the intended species-disaggregated TAC foryear

C;fﬁp is the achieved cattbf speciesppin yeary-1,

/1y is a year-dependent tuning parameter,

Y=15 is atuning parameter,

! Implemented by applying the species ratio of taglt in yeary-2 to the TAC for yeay-1, as the
species ratio for year1l would not yet be known by the time at which eoramendation for the TAC
for yeary would be required.
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targef is the target rate of increase for specipg with targef®®=2.4% andtargef®*=0
and,

Sipp is a measure of the immediate past trend in bumdance indices for specisgp as

available to use for calculations for ygar
This trend measure is computed as follows from gpecies-disaggregated GLM-CPUE
(157755%), west coast summer survey (™) and south coast autumn survely{****)
indices:

linearly regressin | ™'=*" vs yeary for y'=y-p-1to y'=y-2, to yield a

regression slope valug{™'=*",

: survl,spp surv2,spp ’ "y " _
linearly regressin |/ and Inl vsyeary for y'=y—-p to y'=y-1, to

yield two regression slope valus§“rvLspp and Siurvzyspp’

wherep=6 is the length of the periods considered foréhegressions. Note that the reason
the trend for surveys is calculated for a period/@tbone year later than for CPUE is that by
the time of year that the TAC recommendation wdudcomputed for the following year,
survey results for the current year would be knotawrt, not CPUE as fishing for the year
would not yet have been completed. Note also tinateys carried out using the old gear are
made comparable to those carried out using thegsaw (in bold in Table 1) by multiplying
them by a species specific calibration factor (Gd@3\. paradoxusand 0.8 foM. capensip

Then

S = y + +

2 4 4

SCPUE,spp Ssur\LLspp Ssuer,spp
3

The function for the year-dependent tuning parameﬂe;, which is a measure of how
responsive the candidate OMP is to change in tiersthhown below:

fors,>0

2006 2006+yr_join

With: yr_join=10,6,=0.5,3,=2.0 andd;=1.1, so that:

006(y -2009+ 05 if s, >0

Iy <2016:4, = {— 009(y ~ 200§+ 20 if s, <0 “)

If y>2016:4, = 1.1.
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Furthermore, the maximum allowable change in TA@fione year to the next+40%, i.e.:

TAC, ~TAC, | < 09TAC,, (5)

Procedure in event of missing data
CPUE data

Non-availability of data to compute the GLM-stardiaed CPUE series for each species is
not anticipated.

Survey data

a) If at most two of the four survey estimates areawatilable in a given year, the
compuations continue as indicated, with the misdeitg omitted from the
regression estimates sibpe.

b) If more than two such estimates are missing, fmrimore than one survey two
years have been missed, computations will contomughe basis in b), but an
OMP review will commence immediately.

Data

The offshore CPUE data and survey estimates ofddanae used in the OMP calculations for
the 2007 TAC are given in Table 1. The speciesgtjissgated GLM-standardised CPUE data
for the offshore fleet for the associated period8.&® 2005 are from Glazer (2006). Details of
how these series have been computed are givenperilix A. These same processes will be
used to specify CPUE data for future years for inpuhe OMP.

Details of the surveys are in Appendix C.

Application for 2007

TAC,007 cCOMputations as set out above yield 135 000 tons.

References

Glazer JP. 2006. Updated hake GLM-standardized CRE&es. Unpublished MCM
Demersal Working Group Document, WG/08/06 D:H:25.
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Table 1 Species-disaggregated offshore trawl GLM-standaddCPUE (in kg/min), as well as south coast antamd west coast summer survey biomass
estimates (in ‘000 tons) favl. paradoxusandM. capensisResults for surveys that have been carried dagube new gear on th&fricanaare in

bold.
M. paradoxus M. capensis M. paradoxus M. capensis
offshore trawl offshore trawl South coast West coast South coast West coast
Year GLM-CFUE GLM-CPUE Antumn Butmmer Antumn Butmmer
(kg/min) (kg/miny Biomass (se) Biomass (se) Eiomass (s.e) Biomass (se)

1978 5.81 3.18

1979 5.04 3.58

1980 5.90 4.06

1981 5.39 3.62

1982 5.70 3.60

1923 6.14 4.26

1984 6.28 4.93

1985 7.52 6.06 168.139 (36.607) 124 652 (227709
1986 7.03 4.90 196.151 (36.366) 117.829 (23.639)
1987 6.13 4.39 284 859 (53.108) T5705 (10.242)
1988 5.60 435 30.236 (11.084) | 158796 (27.390) | 165.184 (21.358) 66737 (10.767)
1989 5.79 4.80

1990 6.46 5.33 282225 (78.956) 455 861 (135.25%)
1991 7.16 5.32 26.604 (10431 | 327.105 (82.209% | 273897 (44 363 77.36% (14997
1992 .89 5.23 24.305 (15197 | 234699 (33.963) | 137798 (15317 95568 (117533
1993 6.52 427 198.403 (98.423) | 321782 48.799) | 156533 (13.628) 94.564 (17.346)
1994 6.67 4.97 111.354 (34.622) | 320.927 (58.332) | 158243 (23.607) | 120206 (35.885)
1995 5.07 5.17 44 618 (19.823) | 324.626 (80.370) | 233.359 (31.862) | 199.173 (26.816)
1996 6.83 5.03 85.530 (25.485) | 430971 (30.614) | 243.934 (25.035) 83.347 (9.287)
1997 6.66 441 134.656 (50.922) | 570,091 (108.230)| 182.157 (18.6013 | 257.332 (46.062)
1998 6.74 4.62

1999 .29 4.62 321328 (1135200 | 562988 (116.322) | 190864 (14929 198748 (324713
2000 6.08 5.29

2001 5.64 4.56

2002 492 5.01 272172 (35.586) 108.025  (16.086)
2003 5.75 4381 108756  (37.529) 405457 (68.882) 126749 (20.079) 74771 (12.989)
2004 5.59 4.14 55914  (23.926) 259566  (56.034) 103356  (12.688) 205976 (33.221)
2005 5.30 3.23 25.834 (8.547) 281991  (40.328) 77.024 (5.977) 71272 (13.861)
2008 35.038 (8.9581) 313457 (47.265) 132082 (14891 88.357 (22748
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Appendix A

A summary of the General Linear Modelling approachapplied to standardize
the CPUE data for the offshore trawl fishery forMerluccius capensis and M.
paradoxus off the coast of South Africa for input to the hale OMP.

Al. Introduction

The models applied to standardize the CPUE datdesfuccius capensisind M. paradoxuscaught
offshore off the coast of South Africa are sumnetibere. This is not straightforward because CPUE
indices are required at the species level, bubffshore trawl commercial catch data are recorded o
for both species combined. Consequently algoritdmseloped by Gaylard and Bergh (2004), which
make use of species proportions by size at depthgséimated from research surveys, have been
applied to split the hake catches by species atatdevel (west and south) before combining tha da
from both coasts to perform coast-combined spespesific analyses. Note that this approach can be
used from 1978 onwards only, as prior to that thegtld of drags was not recorded.

The data used in the analyses are obtained fromil#nme and Coastal Management (MCM) demersal
database. Appendix B provides a description ofitii@mation contained in this database and the
process followed to ready the data for analysippses.

A2. Separating the species

The algorithms from Gaylard and Bergh (2004) tha ased to split the catches by species are
summarized below. These splits are made for eagh.tr

The proportion oM. capensisn size categorg (wheres = small, medium or large) in each trawl is
given by :
1

1+e%

Ps =

(A1)

The size classifications are as follows: small 2tm, medium 43-57cm and large 58+cm. Fillets are
assumed to comprise 23% large, 62% medium and 168l §ish and the size categories are thus
adjusted accordingly.

For the west coast:

B, =k Jd-(d,+a ,+ B, +0.5/ ] (A2)
For the south coast:

B, =« Jd-(d,+5)] (A3)
where: K ¢ is the coast-specific slope parameter for sizegmalys,

d is the trawl depth in metres,
d; is the coast-specific shift parameter for sizegatys,

a, is the coast-specific year parameter for year

,BL is the coast-specific long-shore parameter fogishore categorly, and

0.5V mmer IS the average of the west coast summer and wseeson factors
estimated in the fit to the survey data.

Note that theo, B andy parameters are estimated taking them to be indigpérof size category.
Season and year factors are omitted for the samahtcas they were not significant in the Gaylard a
Bergh (2004) GLM analyses of the survey data. paeameter values estimated are shown in Table
Al. These will not be updated over time while tHdis being implemented.
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A3. The General Linear Models

The following two models (equations A4 and A5) amplied to theM. capensisand M. paradoxus
CPUE data respectively:

ﬁn(CPUEcapensis-'- 6) =a+t ﬂyear + ydepth +’7area + Kseas+ Avessel+ V(Snoel‘CPUE)

+V'(snoekCPUB)” + @(hmackCPUE) + @' (hmackCPUB)?  (A4)
+interactions+ &

ﬁn(CPUEp + 6) =a+t lgyear + ydepth +,73rea + Kseas+ Avessel+ V(Snoel‘CPUE)
+V'(snoekCPUB? + w(hmackCPUB + @' (hmackCPUB? (A5)

+interactions+ &

aradoxus

(Note: to avoid clutter, the subscriptsapensis and “paradoxus for the parameters of equations A4
and A5 have been omitted.)

where: CPUEensisis the catch oM. capensiger unit of (hake-directed — the recorded data
specifies the target species for each trawl) effort

CPURBaradoxudS the catch oM. paradoxugper unit of (hake-directed) effort,
a is the intercept,

yearis a factor with 26 levels (1978-2003) associatétl the year effect,

depthis a factor with 8 levels in both ti. capensi@ndM. paradoxusmodels:
dl,.: 0-100m
d2,,: 101 - 200m
d3,c: 201 — 300m
d4,,.: 301 — 400m
d5,c: > 400m
d6s; 0-100m
d7,:101 - 200m
d8 > 200m

areais a factor with 6 levels in both ti. capensiandM. paradoxusnodels
al,e < 31°00S
a2, 31°00S - 3300S
a3, 33°00S - 3420S
ady,. > 3420S
a5, < 2200E
abss = 22°00E,

seasis a factor with 4 levels in both ti. capensiandM. paradoxusnodels:
Summer: December - February
Autumn: March - May
Winter: June - August
Spring: September - November,

vessels a factor associated with each individual vegséhe dataset being analyzed
(detailed in Appendix B). Note that for the sanessel, different values of this
factor may be estimated fbt. capensiandM. paradoxus

snoek CPUE and hmack CPUE refer to the CPUE obyloatch species snoek and
horse-mackerel respectively (unlike other majorchich species, these two species
tend not to co-occur with hake, so that trawls with proorally larger catches of
these two are reflective of some redirection ohifig effort away from hake, of
which account needs to be taken in the GLM),

interactions refer to yearxdepth yearxarea and depthxarea interactions which
allow for spatial density patterns which have clexhgver time, and
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€ is the error term, assumed to follow a normalriigtion.

d is a (usually small) constant added to the CPUEhefspecies being modelled to allow for the
occurrence of zero CPUE values - héres taken to be 10% of the average nominal CPUEhef
species being modelled in the respective datagetswill change each year as the CPUE database is
augmented given new data.

A4. Standardizing the CPUE

The introduction of interactions with year requitkat the standardized CPUE (assumed to provide an
index of local density) be integrated over arealébermine an index of abundance. The boundary
separating the west and south Coasts is showrgiurd-iAl as being from Cape Agulhas to the tip of
the Agulhas Bank so that the whole of the majdrifig area of Brown’s Bank is included in the west
coast. The sizes for depth/latitude (west coast) @epth/longitude (south coast) combinations are
shown in Tables A2 and A3.

The formula applied to standardize the CPUBMorcapensisandM. paradoxuss therefore:

{a+ByeartVaepthtNarea taUtUMMmedianvessel estimatery Enoek CPUE)

QV—P;Z 5 As
CPUEy — Z[eﬂ/ '6noekCPUE®)+w(hmack CPUE)+@'(hmackCPUE") +interactims} ~ __ 5_' * tratum (A6)
strata A\otal
where Awaum1S the size of the area of the stratum ir?rﬁmg. depth 200-300m and latitude
31-33), and

Aa IS the total size of the area considered (it isstdoctly necessary to divide by
Ata, but this keeps the units and size of the stanskadCPUE index comparable
with those of the basic CPUE data).

For the west coast the standardised CPUE is cééclifar depths > 200m since very little fishingeak
place at depths below 200m. The majority of hatkin the 0 - 200m depth range occur very close to
the 200m depth contour, and accordingly are of tijuesble representativeness of densities within the
whole depth-latitude stratum to which the aboveatign would take them to refer. Similarly, the
standardized CPUE for the south coast is calcufatedepths > 100m only.

Reference

Gaylard J. D. and M.O. Bergh. 2004A species splitting mechanism for application to th
commercial hake catch data 1978 to 2003Unpublished MCM Demersal Working Group Document,
WG/09/04 D:H:21.
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Table Al: Parameter values for substitution into egations (A2) and (A3): the coast-and size-
specific algorithms used to split the hake catchdsy species (Gaylard and Bergh, 2004).

West coast South coast
Size category valuess() Size category valuess()

K 0.04722 K 0.09074

small small
K roodiom 0.03325 K rodiom 0.03786
K arge 0.02784 K arge 0.02085

Depth parameter values ds) Depth parameter values d;)

d’ 177.46 181.62

small
d . 282.76 257.29

medium

* 325.60 386.85

large

Year parameter a,

<1985 14.04
1985 21.95
1986 13.52
1987 8.02
1988 0.50
1989 11.34
1990 32.73
1991 11.45
1992 21.14
1993 16.31
1994 4.84
1995 26.70
1996 -6.6
1997 7.22
1998 5.25
1999 4.07
2000 5.25
2001 5.25
2002 21.51
2003 0.00

Longshore (latitude) factors ) Longshore (longitude) factors £,)
North of 29°S 0.00 West of 21°H 0.00
29-30°S -4.02 21-22°E 18.92
30-31°S 4.81 22-23°E -20.74
31-32°S 1.99 23-24°E -33.63
32-33°S 5.75 24-25°E -34.00
33-34S 14.93 25-26°E -11.64
34-35°S 34.81 East of 26°E 44.51
South of 35°S] 36.27

Season factor

Ysumme | -17.02
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Table A2: The sizes of the areas (nfjcovered by each of the latitude/depth combinatiostrata
on the West Coast.

Depth (m)

Latitude (S) 0-100 101-200 201-300 301-400 401-50p
< 31°00 906.84 6712.13 3597.79 800.68 657.12
31°00-33°00 1179.97 3383.32 2842.35 2382.84 1426.6p
33°00-34°20 1052.23 93.57 882.33 458.3 500.59

>34°20 933.14 2869.8 751.5 507.76 438.24

TABLE A3: The size of the area (nm) covered by longitude/depth combinations on the $ith
Coast.

Depth (m)
Longitude (E) 0-50 51-100 101 - 200 201 - 500
<2? 441.63 3734.59 6910.87 839.05
> 22 1051.58 3861.35 8469.5 2534.82
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Figure Al: Demarcation of boundaries separating te west and south coasts in the hake fishery.
The “Old boundary” was set by ICSEAF and was usedd separate coasts until 2004 after which
it was agreed by the MCM Demersal Working Group toadopt the “New boundary” for future
analyses so that the boundary did not split Brown'8Bank. The depth contours shown are the
200m and 1000m contours respectively.
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Appendix B
The database and associated problems

The demersal database was designed to capture aadciffort information on a haul-by-haul (drag)
basis, each record containing the position, dunagind landed catch per species of a single demersal
trawl (Table A1). Skippers are obliged to filllimg books recording such information. Howeverg du

to operational constraints (e.g. vessels with fa@soon board prefer to keep the factories running
continuously and therefore often empty their camth the hold before the catch from the previousl ha
has been completely processed), it is not alwagsiple to record the catch per trawl. In such €ase
the effort and position is recorded per trawl, veaarthe catch for the day is logged against treteff

of only one of the trawls (usually the last) foettlay. Zero catch is recorded against the otherdr
completed during that day. The Demersal datahasefore contains catch information reported at
two levels of resolutioryiz daily and drag tallies.

When a vessel discharges its catch, the catchighe® and recorded on a landing sheet. The landing
record is therefore considered to be a true réfleaif the catch, whereas the catch reported indpe
books is considered to be an estimate. In additfencatch is recorded as processed (cleanedhiveig

It is necessary to convert the processed massniinab(green or live) mass and to adjust the logkbo
(drag) estimates so that the sum of the massesdest@t the drag level matches the landing mass.
These calculations are performed by the converesd-mass (CTRM) procedure. In some cases a
species or product category is recorded on thargrgheet, but not on any of the drags. The CTRM i
then unable to apportion the catch of that spemigsroduct across drags. In the pre-2000 database,
such catches were apportioned across drags inrdip@pion of the hake. Therefore the catch pegdra
for most species in the old database is suspextavdid this problem in the new database (post-},999
a “dummy drag” record is attached to each landimg) @l catches that cannot be mapped to drags are
written to this record.

The mapping problem in the post-99 data has neaéssiscreening of the data before performing the
GLM analyses, particularly given that the size datato be included in the analyses. The following
scenarios were considered problematic and the ngadassociated with these were subsequently
excluded from the analyses:

1. Large+Medium+Small hake for the entire landing in @he drag file (i.e. no size information
available at the drag level).

2. Fillets in the dummy drag record > 0 (i.e. fillemuld not be apportioned among drags)

3. Positive PQs recorded in the dummy drag recordzérd large hake recorded for the landing
in the drag file (i.e. no size data available tatda the PQ catch being apportioned across
drags)

4. Large+Medium+Small hake > 0 in the dummy drag réc@df hake is in the dummy drag
record, then the hake catch for some or all ofittagys in the landing is underestimated).

Once the above landings had been identified anthéed from the dataset to be analysed, PQ hake
captured for the landings that remain in the duntrag file were apportioned across drags for that
landing in ratio of large hake to total large h&t&ethat landing and then added to the large hdk@.
hake recorded at the drag level were also add#uettarge hake category, i.e.

LT = Li + (PQdummysziLi) + PQ (Bl)

where L? is the adjusted mass of large (large + PQ) hakledith trawl
L, is the mass of large hake recorded forithérawl
PQdummy is the mass of PQ hake recorded in the dummy rér@ayd
PQ is the mass of PQ hake recorded forithdrawl

11
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The broken and ungraded hake in the dummy dragdesme then apportioned across drags for the
landing in the ratio of total hake per drag:

S +M, + L
A = (br0k+ Ungr)dummy ZS + M + L ) (B2)
landing

A is then allocated between sma&)( medium () and Iarge(_:) hake per drag as follows:

S
S =8+ Ax g ) ®3)
M.
M =M A ) (4
L*
LAy =)

There were a number of cases in the drag data wimgeaded hake was positive, but the small,
medium and large size categories all had zerogdedo These are erroneous and such drags (and not
the entire landing) were deleted.

Data accumulation

Because of the practice of the daily tallies aslarpd above, the data were accumulated on a daily
basis for each vessel before attempting GLM analy$&ilure to do so would have led to effort being
allocated erroneously. For example, the efforttexkon the last drag of the day would be allocébed
the total catch of the day if the daily tally medhof reporting was employed and the data were not
accumulated; this would result in an artificialligh CPUE for that particular drag, and erroneous ze
CPUE values for the other drags.

Another complication that required the accumulatainthe data over a day is that skippers often
average the catch taken on a day over the numbdnags completed on that day, with rounding error
(if any) included in the catch allocated to the teawl of the day.

The following criteria were adopted for accumulgtthe database.

! If fishing took place in more than one Division és€able Al for explanation of Division)
within a day for a particular vessel, the data wadlecated to the Division in which at least
2/3 of the drags took place. If a 2/3 majority waa$ achieved, the records were ignored.

! Different net mesh siz&$75mm, 85mm and 110mm) may have been used on.a Ifilyis
occurred, the net mesh size which was used on 2¢asif the drags for any given vessel was
allocated to that day. If there was no two thirdsjority, the mesh size was recorded as
missing. Two records in the database had a meshdfi zero recorded. In both cases,
110mm was used on all other trawls of the day. réfoee a mesh size of 110mm was
assumed for those two records.

2 The net mesh size reported in the database reféh® net mesh size that was legally allowed, and
not the size that was actually used. New log bdbés were phased in during 2004 makes allowance
for skippers to record the actual mesh size ustkaine skippers however continue to record the legal
limit for their permit, and not the actual meshesirsed. Industry made extensive use of lineren t
late 1970s and in the 1980s (and perhaps evereiil980s), thereby greatly reducing the mesh size.
Although Industry recently provided a range of jlolss years over which the use of liners was
believed to have been phased out, the diversithisfrange precludes this information from beingdus

in any quantitative manner.

12



2007:WG-Dem:H:01

! The target species were broadly separated intocategories; hake (H) and other (O). The
species that was targeted in at least 2/3 of tagsdwas the target species allocated to that
day. If there was no 2/3 majority, the target sgeavas recorded as missing.

! If no depth was recorded for a particular drag epth = 0 or 999), it was assumed to be the
average depth of the other drags on that day &irghrticular vessel.

! If fishing took place in two Divisions on one ddke average latitude and longitude pertains
only to the latitude and longitude recorded for dleeninant Division.

! Namibian and foreign vessels (vessel cad®0) were excluded from the accumulated file.

Hence, for a particular vessel, the Demersal databas accumulated over a day, summing over the
catches and effort, averaging over depth, latitadd longitude, and including the Division, target
species and net mesh size as determined by th&atecriteria above.

The analyses are further restricted to offshorepamies, a list of which is provided in Table A2.

Identifying potential errors

It is possible that recording errors (typo’s) mayguwr in a database as large as the Demersal ode, an
an objective means of identifying and excludingeeous records from the analyses was sought. This
was achieved by applying a “99% quantile rule”. thi the accumulated data, any records (days)
where the hake CPUE or bycatch CPUE values excettednnual 99% quantile for each CPUE
respectively (see Tables A3 and A4), were excludech the analysis. In addition, any effort values
that exceeded 1090 minutes on the West Coast éihdhBtutes on the South Coast were considered to
be potential “mistakes” and were also excluded fthenanalysis.

A number of records in the accumulated databasebsitive effort, but zero total catch (i.e. hakalk
bycatch species) recorded. It was assumed thee tleeords reflected an aborted drag for some measo
or another, and they were therefore excluded floranalyses.

Since the analyses are concerned with the hak&sstonly those days on which hake was recorded as
the target species were included in the analyses.
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TABLE B1: The drag information extracted from the demersal database to be used in the GLM
analysis.

Company code (a code assigned to each fishing aoyrfpaidentification purposes)

Vessel code (a unique code assigned to each fiskeisgel for identification purposes)

Power factor (as crudely calculated in the earlyQk)

Vessel class (vessels were separated into broadaréts according to their gross registered torhage

Landing date (Date on which the catch was landgube)

Drag date (Date on which a drag took place)

Start time (Time (hour and minutes) at which drizgted)

Effort (the amount of time net was dragged; recdrgdeminutes)

ICSEAF Division (identifying the Division in whicthe catch took place — Division 1.6 refers to the
West Coast, and Divisions 2.1 and 2.2 refer tcSthieth Coast)

Grid block in which catch was taken (the fishingunds are divided into 20 minute squares so that
catch positions can be reported accurately)

Depth at which catch was taken

Mesh size used (75mm, 85mm or 110mm)

Species targetéd

Total haké catch (kg)

Total horse macker&{Trachurus trachurus capengisatch (kg)

Total monk (Lophius vomerinyscatch (kg)

Total kingklip® (Genypterus capengisatch (kg)

Total East Coast sol@Austroglossus pectora)isatch (kg)

Total West Coast sol¢Austroglossus microlepigatch (kg)

Total snoek (Thyrsites atupcatch (kg)

Total mackerél(Scomber japonicysatch (kg)

Total white squid (Loligo vulgaris reynaudjicatch (kg)

Total red squiti(Todapopsis eblan#@Bodarodes angolengisatch (kg)

Total catch (kg) of other speciege.g. ribbon fish I(epidopus caudat)ds panga Pterogymnus
laniarius))

Amount of hake (kg) which make up the large hake sategory

Amount of hake (kg) which makes up the medium heike category

Amount of hake (kg) which makes up the small hake sategory

Amount of hake (kg) which makes up the ungradect ltaitegory

Amount of hake (kg) which makes up the small fdlabke category

Amount of hake (kg) which makes up the medium Hélats category

Amount of hake (kg) which makes up the ungradect Hilllets category

Amount of hake (kg) which makes up PQ hake category

Latitude position at which catch was taken (mintitage been converted to decimalized minutes)

Longitude position at which catch was taken (miadtave been converted to decimalized minutes)

3 Analyses are restricted to drags/days indicatdthlis-directed. However, this field was not
completed consistently, so that many indicationthake direction” in fact reflected effort directed
at other species. Although hake is generally taidant species in the catch and the primary target
in most trawls, fishermen often fish in areas @ oeethods that maximize the catch of certain
bycatch species, with a resultant decrease inake batch rate. These drags are usually also
recorded as hake directed.

* Space is provided in the log books for declarlmgyamount of each of these species caught. Apart
from hake, the other species are referred to dareicbycatch.

®> Space was not provided in the old log books falating the catch of these species. The catch of
each of these species was determined only at tidénig site, and apportioned across the drags of the
trip in the same ratio of the catch of targetecc®seacross drags. These species are therefore
referred to as undeclared bycatch. The new logh@otkased in during 2004) provide for the
recording all possible species caught per drag.
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TABLE B2: The company codes of the offshore compaes included in the GLM analyses.These
correspond to those companies that were includettheninitial development of the GLMs used to
provide inputs when fitting the operating modelsedifor OMP testing; future analyses for OMP inputs
are to be restricted to these companies for the ghkonsistency.

Code
1

2

3
35
36
54
56
61
62
63
65
66
67
68
69
70
102
103
104
107
108
109
110
111
112
113
114
115
117
118
119
120
121
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TABLE B3: Year-specific 99% quantiles for West Coast hake CPB and bycatch CPUE.

Year 99% Quantile for hake CPUE 99% Quantile for bycatch CPUE
(kg/min) (kg/min)
1978 61.71 32.69
1979 75.67 34.51
1980 62.34 28.07
1981 57.22 21.94
1982 70.44 23.61
1983 63.53 24.18
1984 84.05 26.74
1985 80.65 27.89
1986 96.51 29.09
1987 75.08 30.93
1988 93.62 54.64
1989 84.83 85.83
1990 110.74 77.87
1991 107.50 58.89
1992 91.56 52.74
1993 107.97 53.85
1994 152.88 39.62
1995 95.30 39.41
1996 108.28 33.66
1997 92.87 27.20
1998 118.39 36.81
1999 110.66 25.34
2000 130.70 39.59
2001 108.62 24.82
2002 78.94 34.36
2003 81.38 26.09
2004 92.58 31.97
2005 126.38 41.64
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TABLE B4 : Year-specific 99% quantiles for South Coast hake CBE and bycatch CPUE.

Year 99% Quantile for hake CPUE 99% Quantile for bycatch CPUE (kg/mir)
(kg/min)

1978 48.41 49.37
1979 63.28 71.91
1980 54.39 58.81
1981 40.04 55.73
1982 74.81 48.44
1983 61.74 73.63
1984 64.93 38.43
1985 71.87 49.73
1986 93.77 52.22
1987 98.62 34.82
1988 80.83 64.58
1989 84.04 65.00
1990 111.03 59.91
1991 146.56 63.68
1992 167.83 59.18
1993 107.22 106.28
1994 100.64 56.05
1995 75.14 85.77
1996 132.83 48.67
1997 100.77 34.50
1998 103.63 40.53
1999 198.11 41.79
2000 143.97 43.07
2001 209.91 66.32
2002 299.16 64.48
2003 104.12 39.15
2004 429.27 56.64
2005 266.54 54.01
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Appendix C

Details of the survey biomass estimates

[TO COME FROM ROB LESLIE]
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