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Figure 1. Map of SCH QMAs.

1. DESCRIPTION OF THE PROGRAMME

The SCH 5 TACC was raised on 1 October 2004 by fa¥h 708 tonnes to 743 tonnes under
the conditions of the Adaptive Management Prograr(déP) as specified by the Ministry

of Fisheries in theDraft Frameworks for Exploratory, Developing, and Established

Fisheries under the Adaptive Management Programme’ dated December 1999. Allowances
for the combined recreational and customary catoh&4 t per year were also made at the
time of the introduction of SCH 5 into the AMP, uéishg in a total SCH 5 TAC of 794 t.

This paper is a report to the Adaptive Managemengmme Fisheries Assessment
Workgroup (AMPWG) on the SCH 5 AMP for the periatteng 30 September 2009. The
introduction of SCH 5 into the AMP was justifiedder the adaptive management provision
that the Stock abundance appearsto be stable or increasing under current catch levels, i.e.
current catch levels appear to be having no effect on stock size”.



2. OBJECTIVE OF THE PROGRAMME

To determine the size, geographical extent and-teng sustainable yield of the SCH 5
Fishstock.

3. INFORMATION ABOUT CURRENT RESEARCH

The SCH 5 AMP is monitored using catch and effatadrom the target shark setnet fishery
presently operating in Statistical Areas 025, albpaat of 026, most of 027, all of 028 to 031
and part of 032. In addition, data from other disés taking school shark, mainly the bottom
trawl fisheries operating on the southern end efSbuth Island, are monitored for trends.
This species, given its large size and strong swirgroapacity, is unlikely to be adequately
monitored using trawl surveys. Biological infornaatis obtained from the shark setnet
fishery using a voluntary logbook programme culgeaperating in QMA 5. Unfortunately,
participation in this programme has declined cogrgilly in recent years.

Table 1. Reported landings (t) of school sharkalb6CH Fishstocks from 1983—-84 to 2008—09 and TAQ)
from 1986-87 to 2008—09. Data sources: [1983-8085—86 Fisheries Statistics Unit]; [1986-87 to
2000-01: Quota Management Reports]; [2001-02 @8-209: Monthly Harvest Reports]. Note: these
data have not been adjusted for changes in cooveiattor reporting rates

Fishing SCH L SCHP SCH B SCH# SCHb SCH | SCHB Total
Year Catch TACC| Catch TACC| Catch TACC| Catch TACC| Catch TACC| Catch TACC| Catch TACC| Catch TACC
1983-84 1087 298 630 8 792 1039 694 4776
1984-85 861 237 505 12 995 1030 698 4501
1985-86 787 214 370 23 647 851 652 3717
1986-87 416 560 123 162 283 P70 19 200 382 610 45470 224 310 1902 2593
1987-88 528 602 123 169 320 P85 22 200 531 613 51600 374 345 2413 2724
1988-89 477 624 136 188 220 P94 26 200 501 615 54827 419 433 2319 2886
1989-90 585 652 156 197 272 305 27 235 460 635 51624 371 438 2387 2996
1990-91 559 664 139 198 227 318 21 239 480 649 42631 369 441 2214 3049
1991-92 594 664 161 198 260 318 34 239 599 686 43531 401 441 2479 3086
1992-93 820 667 205 199 220 322 38 239 593 686 48331 482 441 2840 3093
1993-94 658 667 156 199 202 322 41 239 624 686 47331 448 441 2603 3093
1994-95 658 668 159 199 237 322 86 239 656 694 37634 417 441 2582 3105
1995-96 800 668 215 199 293 322 216 239 697 694 63834 521 441 3381 3105
1996-97 791 668 228 199 289 322 178 239 636 694 54534 458 441 3127 3105
1997-98 757 668 210 199 271 322 122 239 621 694 46834 443 441 2892 3106
1998-99 784 668 275 199 335 322 106 239 714 694 68334 533 441 3429 3106
1999-00 820 668 250 199 343 322 97 239 706 694 63934 469 441 3324 3106
2000-01 799 668 178 199 364 322 100 239 724 708 57634 453 441 3193 3120
2001-02 670 668 208 199 324 322 93 239 671 708 50634 448 441 2914 3120
2002-03 689 668 225 199 410 322 130 239 746 708 518334 448 441 3161 3120
2003-04 758 668 187 199 323 322 149 239 727 708 575834 405 441 3124 3120
2004-05 695 668 201 199 424 387 206 239 743 743 54641 554 529 3369 3416
2005-06 634 668 177 199 324 387 183 239 712 743 56841 503 529 3101 3416
2006-07 661 668 200 199 376 387 88 239 738 743 58841 534 529 3180 3416
2007-08 708 689 228 199 345 387 134 239 781 743 60641 497 529 3298 3436
2008-09 713 689 232 199 364 387 145 239 741 743 696841 588 529 3478 3436

4. |INFORMATION ABOUT THE STOCK/FISHERY

4.1 TRENDS IN COMMERCIAL CATCH

The TACC for school shark in SCH 5 was set at 64@én this Fishstock was introduced in

to the QMS in 1986 but rose gradually to 708 t B9@-01, most likely due to quota appeals
(Table 1; Table 2; Figure 2). Landings exceededtACC in 1998-99, along with the other
three South Island school shark QMAs and generathained above the TACC until 2005—

06All South Island school shark QMAs, showed gdrolandings in 2001-02, which, for
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SCH 5, went below the TACC (Figure 2;Table 2). diags subsequent to the TACC
increase in 2004-05 have fluctuated around the T®@C, remaining within a + 5% range of
743 t.

Table 2. Reported landings (t), TACC (t) and atdjddandings of school shark in SCH 5 from 1989 to
2008-09 (Data sources: QMR [1986-87 to 2000-01]RMED01-02 to 2008-09)S is the sum of
landings in a year adjusted for changes in conuerfictor (see caption for Table 3) afd, is the sum
of the same landings without adjustment.

Year QMR, TACC, R=3,/1, QMR, = QMR *R
1986-87 382 610 0.9%9 366
1987-88 531 613 0.9%9 509
1988-89 501 615 0.9%9 481
1989-90 460 635 0.976 449
1990-91 480 649 0.991 476
1991-92 599 686 0.939 562
1992-93 593 686 0.928 550
1993-94 624 686 1.000 624
1994-95 656 694 1.000 656
1995-96 697 694 1.000 697
1996-97 636 694 1.000 636
1997-98 621 694 1.000 621
1998-99 714 694 1.000 714
1999-00 706 694 1.000 706
2000-01 724 708 1.000 724
2001-02 671 708 1.000 671
2002-03 746 708 1.000 746
2003-04 727 708 1.000 727
2004-05 743 743 1.000 743
2005-06 712 743 1.000 712
2006-07 738 743 1.000 738
2007-08 781 743 1.000 781
2008-09 741 743 1.000 741

Laverage: 1989-90 to 1991-92

4.2 REGULATIONS AFFECTING THE FISHERY

From 1 October 2008, a suite of regulations intdrtdeprotect Maui’s and Hector’s dolphins
was implemented for all of New Zealand by the Migiof Fisheries. For SCH 5,
commercial and recreational setnetting was bammeabist areas to 4 nautical miles offshore,
extending from Slope Point in the Catlins to Sahdtoint east of Fiordland and in all of

Te Waewae Bay. An exemption which permitted sétrgetn harbours, estuaries and inlets
was allowed. As well, trawl gear within 2 nauticailes of shore was restricted to flatfish
nets with defined low headline heights.

There have been changes to the factors used t@et@rocessed weight to greenweight in the
early 1990s and these have been adjusted to aaabrsinversion factor when preparing the
data for the analyses presented in this report§seton 4.3.2). An exception to this was the
change in conversion factor for the state code “GWhich shifted from 1.1 to 1.65 between
1990-91 and 1991-92. Interviews with fishermeivagcit that time determined that
practices associated with this state code in 198@n8 1990-91 likely resulted in an

effective conversion factor closer to the valuedusem 1991-92 onward. Given this
observation, it probably would be ill advised tqusd these early landings upward by 50%
(=1.65/1.1). It appears that fishermen took adagaiof the low conversion factor of 1.1 by
cutting off more of the shark than was originalhwvisioned by the Ministry of Agriculture
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and Fisheries when it set the conversion factashdfmen were taking advantage of an
imprecise definition for the state code GUT, whictly demanded that “part of the head
remain on the trunk”. However, by cutting the heathis [perfectly legal] manner, the
carcass represented a greater loss from greenvibagihthe 1.1 conversion factor would
suggest. This practice allowed fishermen to lamdenschool shark against their quota than
would be possible if the conversion factor had b&strin keeping with the actual loss in
weight from processing.

This practice was especially prevalent in SCH 3hwearly 300 t landed in 1990-91 under
this state code. As well, nearly 250 t of schdwark were landed using the GUT state code in
SCH 7 and SCH 8 prior to 1991-92. Adjusting fas ghift in conversion factor resulted in
raising the overall SCH 5 landings by 28% in 1990{8y raising the GUT landings by

50%). The equivalent increase in 1990-91 was 1I8%C€H 7 and 9% for SCH 8. These
increases seemed excessive and probably unjustiileeh that the effective conversion

factor would have been greater than the nominal THis is demonstrated by the observation
that the practice disappeared almost immediatédy #ie loophole was removed when the
GUT conversion factor was increased to 1.65 in £921

It was decided to treat landings using the GUTestate prior to 1991-92 (the year that the
GUT conversion factor was raised from 1.1 to 1&5peing equivalent to the landings which
followed, making it unnecessary to adjust for tharge. This was done for all SCH QMAs.
The remaining changes in conversion factors ar@mmasulting in small drops of 1 to 7% in
the SCH 5 landings compared to the sum of the greghts declared at the time of landing
(Table 2; Figure 2).
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Figure 2 Catch history and TACC (t) for SCH 5 frtime 1983—84 to the 2008-09 fishing years (Table 2)
Adjusted landings from 1983-84 to 1993-1994 are plstted (Table 2)
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4.3 ANALYSISOF SCH 5 CATCH AND EFFORT DATA

4.3.1 METHODS USED FOR 2010 ANALYSIS OF MFISH CATCH AND EFFORT DATA

The methods used to prepare the MFish catch/eftag have remained essentially
unchanged since 2002, except for a few refinemenite current methodology used to
prepare these data for both the characterisatidrirenCPUE analyses has been documented
elsewhere (Starr 2007).

Table 3. Comparison of the sum of the landed catihs (t) (bottom part of the MFish CELR form) twithe

total catch (t) reported by QMR/MHR for SCH 5 bgHing year. Also shown are the total landings from
the analysis dataset and the sum of the estimateties from the trips included in the analysis sktta
N, =number trips/year in total datase{;=number trips/year in analysis datasgt=number of state

codes in yeay; [ = (Cfsvy /cfw) L., =adjusted landed catch from trip stratum yeary using state code
s wherecfs, is the conversion factor used in ygdor state code and cf, ; is the conversion factor for
statesin the most recent fishing yeay; =estimated catch from trip straturm yeary

A Ny, S = AS X A
MR, é‘y: Zl:isy S_y ALy:zzl:isy ﬁ ACy:zCiy &
o [Table 3 is1l QMR sl 3 i A

Fishing y y y
vear (® (t (%) (t (%) (t (%)
89/90 449 367 82 347 95 350 95
90/91 476 495 104 484 98 441 89
91/92 562 585 104 550 94 506 87
92/93 550 563 102 559 99 495 88
93/94 624 580 93 573 99 479 83
94/95 656 639 97 631 99 496 78
95/96 697 720 103 652 91 368 51
96/97 636 627 99 592 94 382 61
97/98 621 628 101 574 91 384 61
98/99 714 670 94 660 98 453 68
99/00 706 681 97 649 95 560 82
00/01 724 691 95 642 93 573 83
01/02 671 658 98 632 96 559 85
02/03 746 764 102 731 96 651 85
03/04 727 694 95 675 97 604 87
04/05 743 737 99 673 91 617 84
05/06 712 646 91 621 96 575 89
06/07 738 705 96 660 94 606 86
07/08 781 766 98 732 96 700 91
08/09 741 725 98 698 96 639 88

However, there are still shortcomings with analgdime catch and effort data using the
procedure described by Starr (2007), because dbtlosving issues:

Trips which land to more than one Fishstock areatided if they fish in “straddle”
statistical areas which are valid for each of tlegtocks landed. All trips which land
multiple Fishstocks and fish in these ambiguoutissizal areas have been dropped
from the analysis.

The most detailed level of area attributable for tip is the statistical area because of
a limitation in the design of the CELR system amel tequirement to merge the CELR
and TCEPR data for this species. Trips with migsitatistical areas have used the
predominant (most frequent) statistical area tarfithe missing datum. The few trips
which had no statistical area information were geap
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. Landed greenweight catch is attributed to spestftistical areas, method and target
species by assuming that the estimated catchbgse tategories are distributed
correctly. This will lead to error because smaliches from some strata are often not
included in the estimated catch data. If no edtichaatch is available for a trip, the
procedure uses the distribution of effort to pamitthe landed catch for that trip, a
procedure which could lead to some bias becawssitmes equal catchability in all

strata.
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Figure 3. Plot of catch datasets presented ineTablThe estimated catch total is the sum of ¢hienated catch
in the analysis dataset. The QMR/MHR catches haem ladjusted as shown in Table 2, landed and
analysis catch plots have been adjusted usipgand estimated catches are summed from the trigheei

analysis dataset as presented in Table 3.

. Trips with missing method codes are filled in witle method from the remaining
events if only one method is reported for that tripa trip with a missing method code
reports more than one method, the entire tripappled.

. Trips which report no target species codes arepdput events within a trip which
have missing target species codes are filled ih thi¢ predominant (most frequent)
target species for the trip.

. New forms which have been designed to provide rdetailed spatial and other
information have been introduced: the NCELR (ngttatch-effort landing return) on
1 October 2006 and the TCER (Trawl catch-efforim@t on 1 October 2007. These
forms have been treated similarly to the TCEPRMtcatch-effort processing returns)
by collapsing the information to a level consisterth the CELR forms.
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The catch totals (Table 3; Figure 3) resulting fribre dataset used for this analysis may not
be the same as those reported to the QMS systesmidthe QMS is a separate reporting
system than the MFish catch/effort reporting syst€dne explanation for differences in the
annual and monthly totals between the two systerhsw the data are aggregated by time:
landings are assigned to a fishing year in thidyamsabased on the date of landing while the
QMS assigns landings to a fishing year by the datian on a separate monthly reporting
form. These assignments may differ, especiallynduthe months of September and October
which span the changeover between fishing yeang data are further modified during the
preparation procedure described above becausetepmropped with a corresponding loss of
data, including dropping trips which have largediaigs of the target Fishstock without
sufficient effort to corroborate the large landinBhe most important source of data loss in
this procedure results from dropping trips whiahéd in straddling statistical areas and
which report more than one valid Fishstock for statistical area (Table 3).

Table 4. Summary statistics pertaining to the rpg of estimated catch from the SCH 5 analysisskt. A,
L,.AL,,and AC, are defined in Table Sg'yy is defined in Eq.1Z,: number of trips in yeay with no
estimated catch; 5%: fifth percentile; 50%: med@B’6: ninety-fifth percentile.

Trips with landed catch but which report | Dataset statistics (excluding 0s) for the ratio gf
no estimated catch landed/estimated catch by trip

Z Zy Zy ,
e T I U i F=2 I =3 I F=A =)

A = AC AC AC AC
year Y /5% Y /50% Y/ Mean Y Jos%

(%) AL, ®

(%0)

89/90 25 3 12 0.59 0.99 1.28 2.65
90/91 25 7 33 0.67 1.01 1.26 2.59
91/92 30 3 20 0.65 1.02 1.44 3.33
92/93 31 5 29 0.72 1.00 1.46 3.15
93/94 27 1 6 0.75 1.10 1.54 2.88
94/95 24 3 17 0.60 1.15 3.24 3.00
95/96 37 36 248 0.61 1.07 1.53 3.21
96/97 38 30 190 0.72 1.07 1.52 3.67
97/98 39 30 188 0.62 1.03 1.62 3.02
98/99 34 27 195 0.68 1.10 1.64 4.10
99/00 30 5 37 0.72 1.10 1.52 3.12
00/01 31 3 24 0.62 1.10 1.59 3.50
01/02 35 3 21 0.60 1.13 1.68 3.51
02/03 35 2 15 0.67 1.13 1.65 3.74
03/04 25 2 12 0.67 1.16 1.71 4.75
04/05 36 2 18 0.69 1.13 1.63 3.97
05/06 33 2 18 0.73 1.14 1.80 5.59
06/07 33 2 15 0.74 1.19 1.61 3.81
07/08 21 1 6 0.70 1.16 1.49 3.20
08/09 21 3 19 0.55 1.16 1.69 3.94
Total 31 8 1121 0.67 1.10 1.65 3.50

Catch totals in the fishery characterisation tabkege been scaled to the QMR/MHR totals
reported in Table 2 by calculating the ratio ofstaeatches with the total annual landed catch
in the analysis dataset and scaling all the lamdéch observations)(within a trip using this
ratio:

QMR,
AL,

Ly =L,

Eq. 1
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Estimated catch (t)

whereQMR , L, and AL, are defined in Table 3.

Annual totals from this dataset compared with thieusal QMR/MHR totals in Table 2 are
presented in Table 3 and Figure 3. Total landings fthe bottom part of the CELR form are
similar to the landings in the QMR/MHR system, riaggirom 91 to 104% of the official
QMR/MHR system over the 20 years of available dexaluding the 82% value in 1989-90
which was the first year of the present catch/éffiata collection system and is thought to be
data deficient). There is a consistent (and ofegd) shortfall between the landed and
estimated catch by trip for SCH 5 (Table 3; FigByewith the sum of the annual estimated
catches ranging from 51 to 95% of the annual larwdéch for the trips included in the analysis
dataset (Table 3). A comparison scatter plot efestimated and landed catch by trip shows
that relatively few trips overestimate the landiatal for the trip and that most trips are below
the 1:1 line ([left panel] Figure 4). The distritmrt of ratios of the landed to estimated catch
shows that the majority of the ratios are groupear one, with a subsidiary mode just below
2.0 (Figure 4; [right panel]). There is also a matleero, indicating that nearly 10% (by
weight) of the trips that landed SCH 5 reportecestimated catch.

0.30 -
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y y Y T T T T T
0.0 1.0 2.0 3.0 4.0 5.0
Landed catch (t) Ratio: [landed catch)/[estimated catch]
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0.0 . 20 3.0 4.0 5.0

Figure 4. [left panel]: Scatter plot of the sumarided and estimated school shark catch for egcimtthe
SCH 5 analysis dataset. [right panel]: Distribot{@eighted by the landed catch) of the ratio ofiked
to estimated catch per trip. Trips where the estiéah catch=0 have been assigned a ratio=0.

The 5% to 95% percentiles (excluding trips wheerdhs no estimated catch) for the ratio of
landed to estimated catch range from 0.67 to 2b6€he dataset, with the median ratio of the
estimated catch at 110% of the landed catch anch#an ratio at 65% higher than the
estimated catch (Table 4). Eight percent of thipsanded weight and 31 % by number
estimated no school shark at all, for total landinfover 1 100 t over the 20 years of data
(Table 4).

4.3.2 DESCRIPTION OF SCH 5 LANDING INFORMATION

Landing data for school shark were provided fotrghs which landed any of the six school
shark QMAs on the North and South Islands (SCHCH &, SCH 3, SCH 5, SCH 7 and

SCH 8) at least once, with one record for everprega SCH landing from the trip. Landings
from SCH 4 would also be included if one thesestdpclared that QMA. Each of these
records contained a reported green weight (in&gpde indicating the processed state of the
landing, along with other auxiliary information $uas the conversion factor used, the
number of containers involved and the average weaifjthe containers. Every landing
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record also contained a “destination code” (Tablevhich indicated the category under
which the landing occurred. The majority of thedangs were made using destination code
“L” (landed to a Licensed Fish Receiver) (Table Blowever, other codes (e.g., A, O and C)
(Table 5) also potentially described valid landiagsl were included in this analysis. A
number of other codes (notably R, Q and T) (Tablé&re not included because it was felt
that these landing were likely reported at a ldsge under the “L” destination category. Two
other codes (D and NULL) represented errors whathiccnot be reconciled without making
unwarranted assumptions and these were not incindée landing data set.

Table 5. Destination codes in the unedited landiatz received for the school shark analysis,icéstt to only
SCH 5. The “how used” column indicates which deton codes were included in the characterisation
and CPUE analyses.

Destination code Number events  Green weight (t) Des@tion How used
L 15867 13,183.1 Landed in NZ (to LFR) Keep
0] 54 10.3 Conveyed outside NZ Keep
E 256 8.5 Eaten Keep
A 67 5.6 Accidental loss Keep
C 15 2.1 Disposed to Crown Keep
F 57 0.7 Section 111 Recreational Catch Keep
U 6 0.1 Bait used on board Keep
R 796 152.8 Retained on board Drop
T 80 53.0 Transferred to another vessel Drop
Q 415 19.6 Holding receptacle on land Drop
D 34 2.2 Discarded (non-ITQ) Drop
NULL 11 0.6 Nothing Drop

B 3 0.0 Bait stored for later use Drop

Almost all of the valid landing data for SCH 5 weeported using state codes DRE and HGU
with more than 100 t landed using state codes G&E0, GRE, FIL and FIN (Table 6).
Reporting problems using state code GUT were dsszligh Section 4.2 and state code GGO
was only used in the 1989-90 fishing year (TableState codes FIN, FLP, SHK and ROE
were treated differently for shark species, whbesé codes were dropped if the trip also
landed DRE or HGU to the same Fishstock. Thisaweaee to avoid double counting because
these additional landings could have come fronstrae fish. Landings to these state codes
were retained if no other landings were recordethbytrip. About 30 t of invalid landed
state code TRU were changed to HGU (“headed artddjlif Table 6). The code “TRU”
could be a short form of “trunked” and was asseciatith the same conversion factor (2.0)
as was used for the HGU landed state in the saams.ye

State codes DRE, HGU and GUT have been reportestfmol shark using variable

conversion factors over the data period, with allsshéft between 1992—93 and 1993-94
(Table 7). Green weight Iandingﬁ@i:sly) were adjusted in the CPUE analysis and for some
parts of the characterisation analysis for statkesdRE and HGU to consistent conversion
factors of 1.95 and 1.85 respectively using thiv¥ahg equation:

' — Cfi, Jast
Gi,s,y =G Sy ® %i o Eq. 2
where

G ., Is the reported green weight for recorsing landed state codén yeary;

cf, s, is the conversion factor for recardsing landed state codén yeary;
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cf is the conversion factor for recardsing landed state codén the last year

i,s lasty

Note that the adjustment for the GUT conversiomndiatom the 1990-91 value of 1.1 to the
1991-92 value of 1.65 was not done (Section 4.2).

Table 6. Total SCH 5 greenweight reported and rarmobevents by state code in the unedited lanfiliegised
to process the SCH 5 characterisation and CPUE aatmged in order descending landed weight.

State Number Total reported

Code Events  green weight (t) Description

DRE 8 333 9 174.9 Dressed

HGU 3425 2 741.5 Headed and gutted

GUT 330 397.9 Gutted

GGO 76 227.9 Gilled and gutted tail-on
GRE 475 200.1 Green (or whole)

FIL 242 175.1 Fillets: skin-on

FIN 277 160.6 Fins

SKF 87 74.0 Fillets: skin-off

MEA 110 40.4 Fish meal

HGT 39 9.0 Headed, gutted, and tailed
FLP 1384 7.5 Flaps

NULL 29 1.1 0
HGF 1 0.2 Headed, gutted, and finned
SHF 1486 0.1 Shark fins

DVvVC 4 0.1 Dressed-V cut (stargazer)
TSK 4 0.1 Fillets: skin-off trimmed
FIT 19 0.0 Fish tails

LIB 1 0.0 Livers by-product

A calculated greenweigf(wiyy) was inferred from the landings dataset using tHewviing

equation:
@, =V, W cf Eqg. 3
where
U, , is the “unit number” of containers associated wlitd record;
W, | is the “unit weight” associated with the record;

Cfi]y is the conversion factor associated with the mcor

A comparative scatter plot of the calculated gresght relative to the reported greenweight
for the two primary state codes reported in TablPBE and HGU) illustrates that there is a
large amount of scatter around these two quantfiggire 5 [left panel]). While the majority
of the data lie near the 1:1 equality line, theeeraany observations where the calculated
green weight exceeds the recorded green weighdrigg emounts. A histogram of the ratio
of the calculated greenweight relative to the reggbgreenweight indicates that the central
tendency for this ratio for these two landed staiges is near one (median=1.02 and
mean=1.25 when the ratio is truncated at 5), hattttiere is a lot of variation. This analysis
indicates that it is probably not possible to restarct the greenweights using the detailed
data provided in the individual records. The hest of the Eq. 3 calculation would be to
corroborate the reported greenweight in situatishen the reported greenweight appears to
be in doubt.
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Table 7. Median conversion factor for the six mogtortant state codes reported in Table 6 (in $eofrtotal
landed greenweight) and the total reported greagivwdiy fishing year in the edited landing file used
process the SCH 5 characterisation and CPUE ddtand landings in indicated cell

Fishing Landed State Code
year DRE HGU GUT GGO GRE FIN OTH
Median Conversion Factor
89/90 - 2 11 11 1 - 2
90/91 2 2 11 - 1 - 2.3
91/92 2 2 1.65 - 1 - 5.6
92/93 2 2 1.65 - 1 - 2.3
93/94 1.95 1.85 1.65 - 1 30 2.15
94/95 1.95 1.85 1.65 - 1 30 2.15
95/96 1.95 1.85 1.65 - 1 30 2.15
96/97 1.95 1.85 1.65 - 1 30 2.15
97/98 1.95 1.85 - - 1 30 1
98/99 1.95 1.85 - - 1 30 2.15
99/00 1.95 1.85 - - 1 30 1
00/01 1.95 1.85 1.65 - 1 30 2.15
01/02 1.95 1.85 - - 1 30 2.425
02/03 1.95 1.85 1.65 - 1 30 2.7
03/04 1.95 1.85 1.65 - 1 30 2.7
04/05 1.95 1.85 1.65 - 1 30 2.7
05/06 1.95 1.85 - - 1 30 2.7
06/07 1.95 1.85 1.65 - 1 30 2425
07/08 1.95 1.85 - - 1 30 2.7
08/09 1.95 1.85 - - 1 - 2.7
Total greenweight ()}

89/90 - 81.7 15.7 203.0 51.5 - 15.3
90/91 71.8 30.4 288.0 10.4 64.7 - 30.0
91/92 36.5 455.1 90.8 - 0.3 - 2.4
92/93 29.3 530.2 25 - 0.9 - 0.5
93/94 178.2  398.6 0.5 - 0.7 0.5 1.2
94/95 534.3 101.1 0.0 - 15 1.9 1.6
95/96 551.1 157.6 0.0 - 0.4 3.5 11.1
96/97 446.6 1515 0.1 - 21.2 14 7.1
97/98 496.6  107.9 - - 17.0 20.6 10.2
98/99 549.1 108.4 - - 0.4 90.7 15.7
99/00 499.2 151.4 - 14.5 4.5 2.2 12.4
00/01 431.0 154.3 0.1 0.1 4.5 40.7 103.6
01/02 478.3 158.8 - - 12.8 1.3 8.5
02/03 699.4 30.5 0.0 - 8.5 0.7 255
03/04 667.4 13.4 0.1 - 1.0 0.3 11.7
04/05 700.5 8.8 0.0 - 2.1 0.5 25.0
05/06 636.8 4.3 - - 2.4 2.7 2.4
06/07 689.1 3.1 0.1 - 25 3.3 10.1
07/08 752.6 25 - - 1.6 3.3 9.7
08/09 709.9 2.8 — — 1.6 - 10.3

Total 9,157.8 2,652.5 397.9 227.9 200.1 173.6 314.3
L adjusted to a constant conversion factor condistith 2008—09

In preparing the landing data for this report|aifje reported landing records (single events
ranging from 250 kg to 1 000 kg, depending on tivAand the primary method of capture
for the trip) were compared with the total calcathgreenweight (Eq. 3) and the total
estimated school shark catch for each trip, as agetlalculating the trip CPUE for
comparison with the empirical distribution of thgtCPUE (Starr 2007). On this basis, 99
trips representing 1 380 t of landings were droppewh the analysis. This is across 3 major
fishing methods (setnet, bottom trawl and bottonglme in each of SCH 1, SCH 2, SCH 3,
SCH 5, SCH 7 and SCH 8) as well as a number of nfisloing methods for this species
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Caleulated green weight (t)

(notably bottom longline and Dahn line). Totaldargs in the full dataset prior to dropping

any trips were 60 397 t.

Dashed line is 1:1 reference line
All distributions truncated at 5
RE HGU

State codes: DI
Qma: SCHS

Figure 5. [left panel]: Scatter plot of the calteld greenweight (Eqg. 3) for SCH 5 compared to¢perted

Reported green weight(t)
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catch) of the ratio of calculated greenweight re¢ato reported greenweight for state codes DRE HGU

Records with missing data have been dropped.

Table 8. Distribution of total landings (t) by s shark Fishstock and by fishing year for thecdetips that

recorded SCH landings in any of the North or Sdsiiind Fishstocks. Landing records with improbable
greenweights have been dropped.

Fishingyear SCH1 SCH2 SCH3 SCH4 SCH5 SCH7 SCH8 Tdta
89/90 399 111 216 12 367 454 320 1879
90/91 498 121 204 18 495 397 310 2044
91/92 518 131 229 31 585 382 327 22083
92/93 700 178 200 31 563 460 438 2571
93/94 646 166 205 41 580 454 411 2502
94/95 612 156 249 79 639 393 418 2545
95/96 745 238 289 180 720 638 523 3332
96/97 727 229 263 214 627 537 434 3031
97/98 711 196 267 131 628 453 422 2807
98/99 759 271 323 105 670 666 513 3307
99/00 793 242 332 104 681 637 456 3245
00/01 789 176 374 104 691 581 433 3147
01/02 728 207 325 88 658 497 459 2963
02/03 694 219 405 123 764 527 438 3170
03/04 749 189 334 144 694 566 390 3066
04/05 714 201 418 221 737 539 548 3377
05/06 632 182 306 176 646 561 507 3009
06/07 665 191 375 93 705 581 518 3127
07/08 684 225 325 125 766 619 493 3238
08/09 746 242 385 147 725 695 587 3526
Total 13509 3870 6023 2169 12941 10635 8944 58092

Total landings available in the data set are priigpmésr SCH 1, SCH 5 and SCH 7, with

lesser amounts reported, in descending order,@bf 8 SCH 3 and SCH 2 (Table 8).
Landings for SCH 4 are incidental to the other 6 &M Most SCH 5 landings were reported

on CELR forms prior to 200607, with only minor ams of landings reported on CLR
forms (Catch Landing Returns; Table 9). Thesen&ttens were used by vessels which
reported using effort reporting forms other tham @ELR or the NCELR. The CELR form
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virtually disappeared after 2007-08, after whickréhwas a nearly complete shift away from
the CELR form to one of the NCELR, the TCER or tHE€ER forms, depending on the
primary method of capture (Table 9).

Table 9. Distribution by form type for landed datzy weight for each fishing year in SCH 5. Alsovyded is the
number of days fishing and the associated disiobudf days fishing by form type for the effort datsing
statistical areas consistent with SCH 5. CELRc@a¢ffort, landing return; CLR: catch landing metu
NCELR: netting catch effort landing return; TCERRwI catch effort processing return; TCER: traatah
effort return. Forms other than CELR and NCELRor¢pheir landings on CLR forms.

Fishing Landingy Days Fishifih) Days Fishinp
Year CELR CLR NCELR CELR NCELR TCEPR TCER Lining ]| CELR NCELR TCEPR TCER Lining >  Total
89/90 94.5 5.6 0.p 61 0 39 0 1297 0 832 0 0 2/129
90/91 92.6 7.4 0.p 55 0 45 0 0 1555 0 1257 0 0 2812
91/92 98.7 1.3 0p 56 0 44 0 0 1314 0 1018 0 0 2332
92/93 98.4 1.6 0p 65 0 35 0 0 1406 0 744 0 0 2]150
93/94 99.8 0.2 0p 82 0 18 0 0 1542 0 340 0 5 1{887
94/95 99.3 0.8 0p 66 0 24 0 11 1543 0 558 0 250 2351
95/96 98.0 2.0 0.p 65 0 35 0 0 1522 0 810 0 6 2|338
96/97 98.9 1.1 0.p 61 0 35 0 5 1501 0 852 0 116 2469
97/98 99.3 0.7 0.p 70 0 26 0 4 1306 0 487 0 79 1872
98/99 98.3 1.7 0.p 65 0 27 0 7 1634 0 685 0 187 2506
99/00 97.7 2.3 0p 59 0 39 0 2 1792 0 1179 0 72 3043
00/01 93.3 6.7 0p 43 0 54 0 3 1855 0 2 327 0 123 4305
01/02 93.0 7.0 0p 41 0 55 0 3 1868 0 2 500 0 141 4509
02/03 93.3 6.7 0p 41 0 56 0 3 2174 0 2 963 0 143 H280
03/04 94.9 5.1 0.p 38 0 55 0 7 1797 0 2567 0 337 4701
04/05 91.5 8.5 0.p 33 0 63 0 5 1692 0 3273 0 241 5206
05/06 94.4 5.6 0.p 37 0 59 0 4 1488 0 2382 0 146 4016
06/07 10.8 9.0 801 32 9 55 0 4 1262 347 2152 0 167 3928
07/08 0.5 148 84J7 4 10 54 21 10 145 379 2 004 789 387 B 704
08/09 0.9 20.3 7818 5 9 58 20 8 181 321 2 157 740 306 B 705
Total 80.7 5.6 13.p 44 2 48 2 4 28874 1047 31087 1529 270244

Y Percentages of landed greenweight

2 percentages of number of days fishing
3 combines 814 days for LCER (lining trip >28 m)81days for LTCER (lining trip <28 m) and 1 694 ddys TLCER (tuna
long lining catch effort return)

4.3.3 DESCRIPTION OF THE SCH 5 FISHERY

Distributions by statistical area, major fishingthed and target species in this section are

provided by summarised statistical areas, methndgdarget species as described in Table 10.

Table 10. Definitions of statistical area (see é&pgix A for the locations of the indicated statiatiareas),
major method codes and target species codes bythefltapture used in the distribution tables and
plots in this report. Note that there are very fesords in the dataset for some of the indicatethous.
Number events=number of effort records in analgisisset; number records=number of records (trip-
strata) in analysis dataset after rolling up tp/$tatistical area/method/target species.

Statistical area cod

Statistical area definition

Number events Number records

025-02¢
027
028-02¢
03C
031
03z

025 & 02¢

027, 504, 603—-615, 618-622, 624-
028, 029, 503, 601-602, 616-617,
030 & 50z

031

032 & 501

7 93(
17 00¢
39 0L(
24 40

172i

2 81¢

4 372
2 55¢
2 66¢
6 20(

55¢
107¢

Method code

Methods includec

Number event:

Number records

SN
BT
BLL
OTH

Setne

Bottom traw

Bottom longline

Other (surface longlining [SLL] is the only
remaining method reporting >1 t of SCH 5)

7 15¢
53 15:
11 86:
20719

397
9674
1 35]
2432
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Table 10. (cont.)

Number events Number records
2 880

Species code Target species definitibn

SCH School shark 5445

SPO Rig 1212 811
BUT Butterfish 247 103
OTH Remaining target species > 1 t of total setnet 255 178

landings in ranked descending order: spiny
dogfish, elephantfish, scallops, ling, moki,

hapuku, bluenose

Species code Target species definition

Number events Number records

STA Stargazer 9891 3333
SQU Arrow squid 13 628 1168
FLA Flatfish (including all related species) 5244 20
HOK Hoki 13182 1017
LIN Ling 2805 400
BAR Barracouta 1104 260
GUR Red gurnard 259 147
OTH Remaining target species > 5 t of total bottom 7 039 1277

trawl landings in ranked descending order:
silver warehou, white warehou, blue warehou,

school shark, elephantfish, tarakihi

Species code Target species definition

Number events Number records

HPB Hapuku 1025 389
SCH School shark 382 204
LIN Ling 9 987 575
BNS Bluenose 410 167
OTH No other species reach 100 kg total landings by 57 16

this method summed over 20 years

1 Setnet method
2 Bottom trawl method
3 Lining methods

Table 11. Table showing the distribution of t&&H 5 landings (t) by statistical area (Appendixaff
Statistical Area Region (Table 10), grouped by mégthing method (Table 10) and total landings asro
all fishing methods. Landings have been summedsaaill fishing years: 1989-90 to 2008-09.

Fishidethod Fishimethod
Statistical SN BT BLL OTH Total SN BT BLL OTH Total
Area Region |Landings (t) Distribution (%)
025-026 2 699 133 16 29 2877 20.2 1.0 0.1 0.2 21.5
027 3387 29 38 21  34Y5 25.3 0.2 0.3 0.2 26.0
028-029 799 222 45 73 1139 6.0 1.7 0.3 0.5 8.5
030 3 864 568 251 32 4714 28.9 4.2 1.9 0.2 35.3
031 503 33 165 17.4 719 3.8 0.2 1.2 0.1 54
032 207 4 220 14 445 1.5 0.0 1.6 0.1 3.3
Total 11 459 988 736 186 13 370 85.7 7.4 55 1.4 100.0

AMPWG 2010/08-v2: SCH 5 (19 April 2010)
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SCH 5 shares several statistical areas with otttedd shark Fishstocks, including Areas 026
and 027 with SCH 3, and Area 032 with SCH 7 (Apperd. The SCH 5 fishery is taken
primarily by the setnet method, but there are marapunts of landings using the bottom
trawl and bottom longline methods (Table 11; Figbixre About 85% of the landings have
been taken by setnet over the 20 years of avaitaitd history, with 7% and 6% of the
landings from the bottom trawl and bottom longlirsheries respectively. All other methods
account for just over 1% of the total annual SCtateh. About 50% of the total SCH 5
landings come from combined Areas 025 and 027 dgaSttewart Island and eastern
Foveaux Strait) and an additional one-third oflimelings from Area 030 (western Foveaux
Strait; Table 12).

Setnet landings of school shark are distributechv@rage, evenly between the three most
important statistical areas, with some inter-yeatation (025, 027 and 030; Figure 7;).
Bottom trawl landings are primarily made in Are®0®@ith the eastern statistical areas
relatively unimportant in terms of landings (Fig@eTable 12). Setnet effort shows a similar
distribution as do landings, with both Areas 028 B0 receiving relatively the same amount
of effort as landings (Figure 7). There has baemerease in bottom trawl effort in Area 029
but the associated landings are low, except fo6200 (Figure 8). Bottom trawl effort nearly
disappeared from Areas 027 and 029 in the midate»1990s, but has since recovered
(Figure 8). On the other hand, bottom trawl efforAreas 025 and 030 has been relatively
stable over the period of record. Landings of stkbark using the bottom longline method
are confined almost entirely to the western hathef QMA (Figure 9). The distribution of
longline effort does not match well with the langBnwith Areas 027 and 029 showing a large
amount of effort and relatively small amounts dicbavhile Areas 031 and 032 have almost
no effort and relatively large amounts of landifiggure 9). Only Area 030 has an
equivalent amount of effort and landings.

Table 12. Percent distribution of landings byistatal area region (Table 10) from 198® to 2008-09 for the
setnet, bottom trawl and bottom longline methodsrips which landed SCH 5. Annual landings by
method are available in Table 13 and rows sum @ [H): no landings in indicated cell

Statistical Areadgjion Statistical Areadgjion Statistical Areadgjion
025- 028- 025- 028- 025- 028-

Fishing 026 027 029 030 031 03 026 027 029 030 031 03 026 027 029 030 031 032
year Setnet distribution (%) Bottom trawl distribution (% ) Bottom longline distribution (%)

89/90 144 283 7.7 229 71 194 214 1.8 400 36.8 - - 28 107- 374 184 30.7
90/91 253 26.4 20 404 4.4 15 10.0 35 254 606 0.5 - 6413 1. - 5.3 1.4 279
91/92 29.3 30.6 6.0 237 7.1 31 114 1.4 189 628 1.7 3.8 0.1.1 028 605 125 240
92/93 423 25.2 1.3 249 5.9 0.5 126 59 16.2 65.0 - 0.4 5.2 46- 763 129 0.9
93/94 534 283 39 1038 2.6 1.0 315 1.9 6.9 56.4 0.4 2.9 000 0.02 181 784 3.2
94/95 384 24.1 26 288 1.0 5.2 6.1 0.4 8.5 830 0.9 1.0 0.1 0.0.1 329 36.2 307
95/96 30.2 259 29 226 183 2 131 0.2 188 66.0 0.0 1.8 -0 106 559 178 248
96/97 149 531 9.1 16.2 5.7 1.0 6.6 09 290 60.2 2.9 0.3 851 0.35 340 5.0 488
97/98 294 333 38 251 6.8 1.6 10.2 0.6 44 83.9 0.8 0.1 1.00 @44 654 - 9.3
98/99 169 194 101 515 0.9 11 13.0 0.8 16.6 68.9 0.2 0.5 0.1.2 345 36.0 04 278
99/00 276 27.1 09 39.1 4.0 1.3 176 05 265 529 2.2 0.4 329 534 570 193 111
00/01 26.0 244 35 439 1.0 12 227 1.3 183 544 2.8 0.5 151 100 431 16.2 381
01/02 105 413 9.8 355 2.9 - 8.7 22 171 647 7.0 0.2 43 27183 219 100 231
02/03 9.1 391 7.8 389 4.1 11 149 39 121 627 5.9 0.5 046 3.00 297 252 412
03/04 159 314 165 346 11 .6 134 36 105 725 0.0 - 155 212 311 212 424
04/05 21.2 337 8.0 321 4.4 0.7 101 46 203 511 139 - - 0.0.0 319 133 598
05/06 199 255 106 413 2.2 5 141 29 188 56.1 8.1 0.0 - - 124 362 524
06/07 21.0 233 8.2 438 3.0 0.8 9.6 55 489 36.0 - - - 0.1 - 4295 36.6
07/08 137 235 100 511 1.4 0.4 5.3 3.7 346 503 6.2 0.0 - 0.6.3 292 419 224
08/09 124 29.0 123 40.1 4.8 15 3.5 99 376 485 0.5 - 0601184 315 313 17.1
Mean 23.6 29.6 7.0 337 4.4 1.8 134 29 224 575 3.4 0.4 222 56.2 341 224 299
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Detailed total SCH 5 landings by important statetiareas (grouped over the Statistical Area
Regions defined in Table 10) and method of capeeprovided in Table B.1.

Table 13. Percent distribution of landings by nmoaitd total annual landings (t) of SCH 5 from 1.98®to
2008-09 for the setnet, bottom trawl and bottonglime methods for trips which landed SCH 5.
Landings (t) have been scaled to the QMR to((QlﬂlRy) using Eq. 1.

Fishing Mon
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul  Aug Seg|Total (1)
Setnet distribution (%)
89/9( 0.C 2.8 4.4 1.4 19.1 18k 7.C 1.7 20.C 114 3.8 9.¢ 38(
90/91 1.8 5.7 28 32t 164 15.€ 7.1 1.€ 0.7 1.1 6.1 8.7 411
91/9:2 0.¢ 19.¢ 141 231 15¢ 7.8 5.8 1.7 0.t 6.1 1.€ 3.C 54t
92/9: 2.8 1.6 20t 11.C 23.: 25t 5.€ 2.4 0.C 2.8 0.7 3.4 553
93/9¢ 1.4 8.2 7.2 22.¢ 28.C 11.¢ 7.8 1.6 4.1 3.C 0.¢ 2.5 56€
94/9¢ 0.¢ 3.¢ 12¢ 23€ 277 114 12: 2.C 0.C 0.¢ 0.C 4.4 59(
95/9¢ 1.7 18. 9.C 277 25t 14¢ 1.3 0.C 0.C 0.C 0.4 1.1 63(
96/97 2.5 7.1 15 19.6 15.€ 154 5.€ 3.3 4.4 1.1 2.8 6.5 581
97/9¢ 0.1 3.C 7.2 274 17z 19.: 4.5 3.8 1.3 9.2 1.t 5.4 58¢
98/9¢ 3.2 4.8 9.3 417 28t 5.€ 1.7 0.¢ 1.t 2.€ 0.1 0.1 61€
99/0( 0.C 7.8 2.8 b55.¢& 11.7 4.7 0.8 1.7 45 5.3 2.7 2.1 59¢
00/01 1.3 4€ 12.C 27.C 25.Cc 18. 0.C 0.1 3.7 5.2 2.2 0.4 551
01/0z 0.Cc 11.¢ 04 311 12t 124 8.4 45 43 14F 0.C 0.C 492
02/0z 0.C 10.7 5. 19.7 16.& 18.c 2.8 2.5 4.5 10.7 7.2 1.2 611
03/0¢ 2.5 6.2 9.3 20.€ 131 12z 141 12.C 2.€ 1.t 0.C 5.8 602
04/0¢ 4.9 8.3 9.8 14¢ 15 10.z 9.t 5.3 6.€ 8.2 4.1 2.€ 63t
05/0¢ 4.1 7.2 12.C 16.€ 14¢ 16.: 1.C 6.1 4.7 5.7 45 6.7 60¢
06/07 34 49 147 121 13z 11.1 6.1 2.8 11.t 4.1 43 11F 63(
07/0¢ 34 6.5 9.2 24¢ 8.7 11.C 7.5 1.2 3.€ 9.C 8.1 7.1 68(
08/0¢ 2.€ 5.5 7.C 257 16.1 10. 5.7 1.C 6.2 6.C 10.1 4.1 594
Mear 2.C 7.5 9.5 24z 181 13.: 5.7 2.8 4.1 5.3 3.1 4.2 11 45¢
Bottom trawl distribution (%)

89/9( 4.C 12.7 6.6 11.€ 15.t 4.8 3.8 1.4 9.1 6.1 8.4 15.€ 4¢
90/91 17.¢ 9.8 111 24.1 5.C 5.4 2.7 5.2 2.C 4.1 5.€ 7.1 27
91/9: 9.7 121 13.7 6.8 8.8 14.¢ 7.1 1.4 5.2 1.6 51 13.2 1¢
92/9: 5.7 7.2 19.7 0.¢ 15z 17.7 8.1 9.8 1.1 3.¢ 3.t 7.3 23
93/9¢ 4.9 4.5 34 101 13.¢ 4.3 0.8 29.¢ 10.7 8.7 1.3 7.€ 21
94/9¢ 3.7 3.C 5.7 26.7 19.: 2.2 8.3 3.¢ B 9.2 2.1 6.4 2€
95/9¢ 5.7 5.1 48 12z 9.4 6.7 7.5 2.3 13.&t 27.1 0.7 4.5 27
96/97 1.8 4.1 3.2 16.z 11.¢ 8.7 3.4 20.7 3.8 21.z2 2.8 2.2 23
97/9¢ 7.1 3.t 2.7 9.C 2.€ 4.€ 7.1 7.4 19.c 8.C 18.t 10.: 17
98/9¢ 4.C 9.¢ 2.7 6.6 10.2 9.€ 124 8.€ 2.7 15.7 6.6 10.€ 4t
99/0( 18.4 10.t 7.7 6.3 2.8 3.€ 0.¢ 6.€ 6. 17.1 9.2 10.2 92
00/01 17.¢ 5.2 11.¢ 4.4 5.2 3.1 3.7 204 4.7 .5 7.C 10.z 10z
01/0z 16.€ 4.8 7.2 11k 5.8 11.cC 7.4 2.7 7.C 11.2 6.5 8.1 9€
02/0z 16.7 14.¢ 5.C 1.7 4.3 8.2 16.F 7.5 6.1 6.3 7.1 5.8 83
03/0¢ 7.C 5.2 114 7.8 3.€ 6.2 11.2 7.7 8.2 20. 5.1 5.E 6E
04/0¢ 6.3 5.k 7.7 11.1 9.1 11.¢ 10. 5.4 4.3 6.8 6.7 15.2 54
05/0¢ 8.4 7.1 14 7.3 8.t 8.C 7.t 11: 104 5.2 11.: 0.4 64
06/07 1.7 1.7 9.4 10.€ 5.1 5.3 9.1 37.t 3.3 2.4 9.3 4.7 7C
07/0¢ 27 12.¢ 8.2 6.5 23.1 12.7 4.1 4.7 4.7 7.8 9.4 2.5 33
08/0¢ 34 4.€ 5.7 14.: 4.7 42 175 10z 144 2.8 11.¢€ 6.7 51
Mear 10.1 7.4 8.4 9.1 7.7 7.1 7.8 10.7 6.8 9.€ 7.4 7.8 98¢
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Table 13. (cont.)

Bottom longline distribution (%)

89/9( 0.C 18 5€& 03 0¢€ 6.2 16.C 237 29t 38 3¢ 8.2 24
90/91 0t 02 o0C o0C O0OC 0€ 28t 12¢ 42¢ 11t 31 0.2 11
91/92 0.2 0C 9& 14: 64 0C 111 157 274 3¢ 41 7.3 3C
92/9: 7.C 29.6 16.€ 1.C 12 14t 1.8 7¢ 04 41 35t 07 1t
93/9¢ 0.C 7.€ 375 20z 28.C 11 0.1 1. 0C 0£& 01 2.8 2€
94/9t 51¢ 97 97 0& O0C 0C 42 44 22 10.z 21 4¢€ 28
95/9¢ 4.7 17.1 73 32¢ 51 117 44 88 12 0C 11 5¢€ 3€
96/97 11.¢ 3% 19z 19.¢ 12: 0&5 8. 17.tL 1.7 3.8 11 04 24
97/9¢ 64 131 337 201 17z 0C 0C 1. 0C 02 4¢ 34 1C
98/9¢ 0.6 14k 17 274 8.€ 15.¢ 6. 5. 1€ 144 3.C 0.2 47
99/0(C 15 15.C 41¢ 3.2 1.6 0.€ 64 104 47 134 0. 0. 14
00/01 4€ 3.7 14€¢ 02 24z 11.C 5t 8. 71 19.C 04 1.1 58
01/0Z 6.4 36. 6.7 332 11z 34 5E 13 82 37 12 12¢€ 71
02/0: 0C 157 8€ 9.7 111 197 16F 27 8% 12 0C 6.3 42
03/04 0.C 23t 17.C 64 44 10¢ 9.8 2.8 13 3C 3C 17.¢ 4€
04/0¢ 35 237 5t 234 8C 11k 2.8 6.4 6. 0.C 2¢ 57 45
05/0¢ 0.C 221 20¢ 15¢& 8¢ 10k 1€ 0C 34 57 6.2 5. 31
06/07 9.C 40.: 6.2 87 0.C 6. 181 87 0C 0C 0C 2.4 31
07/0¢ 3.6 38.¢ 68 81 04 432 84 0cC 18 132 7.8 7.2 6€
08/0¢ 58 12¢ 18: 17.5t 14°F 7€ 0C 0C o0C 134 9C 0S8 9C
Mear 5.8 18¢ 12t 12 94 7.8 66 53 57 7.3 34 54 73¢€

While the setnet landings from SCH 5 show a comaéinn of catch in the first of half of the
fishing year, with catch diminishing in the setfishery by the end of March (Figure 10), the

bottom trawl fishery landings of school shark apgeaxtend through the entire year

(Figure 10; Table 13). Bottom longline landingsS&H 5 are more erratic, but seem to be

confined mainly to the spring and summer monthgufé 10). The seasonal pattern of
landings of school shark using setnet in eachssizdi area indicates that school shark
landings typically take place in the early partled fishing year, with the exception of

Area 027, which appears to have a longer seasgnr@-iL1). The seasonal distribution of
bottom trawl landings by statistical area is sparadmost areas with the exception of Area
030, where the majority of landings are taken, &hdre the landings are distributed

throughout the year (Figure 12). There was noisterg# seasonal pattern in the school shark
bottom longline landings by Statistical Area Regipnmarily due to the small number of
landings when subdivided by method, Region and n{figure 13)

Table 14. Landings (t) and distribution of landir{§®) of school shark from trips which landed SChy&target

species and principle fishing methods (Table 1reed from 1989-90 to 2008-09. Landings (t) have
been scaled to the QMR tota(lQMRy) using Eg. 1. [-]: no landings in indicated cell

Target Fishing Method Fishing Method
Species SN BT BLL OTH Total SN BT BLL OTH Total
Total landings (1) Distribution of landings (%)
SCH 11128 7 214 22 1130 83.2 0.1 1.6 0.2 85.0
STA 0 512 - 1 51p 0.0 3.8 - 0.0 3.8
HPB 1 1 244.6 58 305 0.0 0.0 1.8 0.4 2.3
SPO 292 4 - - 296 2.2 0.0 - - 2.2
LIN 3 54 200.5 1 25[7 0.0 0.4 15 0.0 1.9
SQU - 112 - 58 170 - 0.8 - 0.4 1.3
FLA 0 99 - 0 99 0.0 0.7 - 0.0 0.7
BNS 1 - 77 10 88 0.0 - 0.6 0.1 0.7
OTH 34 200 0 37 271 0.3 15 0.0 0.3 2.0
Total 11 459 988 736 186 13 370 85.7 7.4 5.5 1.4 100.0
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Table 15. Percent distribution of landings by &trgpecies (Table 10) from 1988 to 2008-09 for the setnet
bottom trawl and bottom longline methods for trigsich landed SCH 5. Annual landings by method are
available in Table 13. Rows sum to 100 by fismmethod and fishing year

Target species Target species Target species
Fishing SCH SPO BUT OTH| STA SQU FLA HOK LIN BAR GUR OTH |HPB SCH LIN BNS OTH
Year Setnet distribution (%) Bottom trawl distribution (% ) Bottom longline distribution (%)
89/90 98.8 0.5 0.4 0/3 55.2 6.3 3.7 0.7 1.9 202 1.0 [11.0 616.7261.3 104 -
90/91 99.0 0.5 0.1 04 623 0.7 7.4 101 4.1 6.1 0.3 89 42125044 3.3 -
91/92 98.7 0.5 0.0 0|8 64.6 06 152 1.8 1.2 2.4 0.4 {140 32.6.1 5115.9 0.0 0.4
92/93 97.9 1.9 0.0 0j1 755 0.0 7.6 - 1.6 6.6 0.0 8.6 220 40.6.4370.0 0.0
93/94 99.2 0.7 - 0l 854 - 5.2 - 1.2 0.0 - 83 406 414 16.8 1.2
94/95 98.7 1.1 - o 811 0.2 6.4 1.7 0.8 0.0 - 9.8 70.6 05 2472 401
95/96 97.9 15 - 06 47.7 0.0 6.8 13.8 0.1 222 0.3 9.1 516 4623 7.2 0.3
96/97 99.2 0.6 - 03 74.7 3.2 9.0 0.9 0.1 3.0 0.1 8.9 60.6 0.1 9 38.04 -
97/98 99.4 0.5 - oj1 703 22 227 0.2 1.2 0.9 0.0 25 9.8 057 89. - -
98/99 99.0 0.9 - o2 713 8.1 127 5.1 0.0 0.0 0.8 20 39.0 7.7.4 4759 0.0
99/00 99.2 0.4 0.2 02 755 25 10.0 3.5 0.1 0.0 5.6 28 25.1 66B.7 15 -
00/01 98.9 0.7 - 04 621 43 147 152 1.4 0.0 0.4 1.7 383 1148.9 3.9 -
01/02 99.3 0.6 0.1 oj1 46.7 120 170 114 2.9 1.6 4.5 38 14266211 3.1 -
02/03 97.9 2.0 0.1 oo 303 176 112 13.2 7.8 1.8 6.3 (119 3&7.6 294 6.3 -
03/04 93.1 6.7 0.1 02 513 236 9.3 4.5 4.7 2.4 0.4 3.6 272026283 184 0.0
04/05 91.2 8.4 0.2 02 36.1 196 7.8 49 16.3 2.7 4.5 8.2 428.1 2355 8.6 0.0
05/06 92.3 7.6 0.1 0j1 446 16.9 8.8 1.8 1338 2.0 2.3 9.7 239.1 3208 16.1 -
06/07 91.8 7.0 0.6 ol 212 17.2 7.5 14 9.8 288 0.9 |13.2 13.85 4356 7.1 -
07/08 95.7 4.0 0.1 0j1 398 222 4.1 1.9 136 3.8 0.3 |143 21.B4 4187 16.9 -
08/09 98.0 1.7 0.2 0j0 231 287 4.2 23 147 0.9 0.1 [26.1 27.84 2110 32.8 0.0
Mean 97.1 2.5 0.1 02 518 11.3 10.0 6.1 5.4 5.0 2.2 8.2 3321 2®7.2 105 0.0
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Figure 14. Total landings by target species (TaBlg fishing year and principle fishing methodstigps which

landed SCH 5. Circles sizes are proportional witdoh panel with largest circle: [Setnet] 651 @708 for

SCH; [Bottom_trawl] 70 t in 99/00 for STA, [Bottortongline] 44 t in 01/02 for SCH

AMPWG 2010/08-v2: SCH 5 (19 April 2010)

22



025-026 027 023-029

LD o Y O N e O o o
D = W h -] D = W th
e R e e R
[ O T O (I s R Y N T )
| P T, P NP A P P I I |
O ereTa T

w
&
T

SCH BUT BUT SCH BUT
SPO OTH SPO OTH SPO OTH

)
()
ra

Fishing Year

LR o R O o o e e
W o= W oD = W th o
FEE R EREEE
L N T o' B N s i)
(LU ELLLELL

5]

::@w: e I
L EET S N
ol

SCH BUT SCH BUT BUT
SPO OTH SPO OTH SPO OTH

[a)
[
T

Target Species

Figure 15. Distribution of landings for the setnwthod for grouped statistical areas (Table 1Qphyet species
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Figure 16. Distribution of landings for the bottarawl method for the five grouped statistical ar€gable 10) by
target species and fishing year from trips whiaidied SCH 5. Circles sizes are proportional witkdoh
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Figure 17. Distribution of landings for the bottdomgline method for the five grouped statisticaas (Table 10)
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A limited range of target fisheries take schoolrkha FMA 5, with school shark accounting
for 85% of the landed catch and with the remairsipgcies being relatively unimportant
(Table 14). The school shark setnet fishery isoalnexclusively a target SCH fishery, with
SCH declared as the target species for 97% ofttdings (Table 15; Figure 14. Just over
50% of the school shark taken in the bottom tras¥ldry in QMA 5 appeared to be bycatch
to the target stargazer fishery, with the balaaken by a range of target fisheries, including
squid, flatfish and hoki (Figure 14). There hasrbeery little change over the years in the
predominant target species for the QMA 5 setnbefig. However, trawl fishery landings of
school shark appear to have varied considerabtgriget species over this period. In
particular, note the high trawl catches of schbalrk in the late 1990s in the target STA
fishery. These increased landings coincided vinéharash of the Asian market in 1997-98,
but have since fallen away again. Afterwards, stBbark bycatch increased in the target
squid trawl fishery since 2001-02 (Table 15). Bhéom longline fishery is almost entirely
targeted at hapuku/bluenose, school shark andHilggire 14).

The pattern of exclusively target fishing for schslwark using setnet gear is common among
all the statistical areas within SCH 5, even farsthareas where there are small amounts of
landings (Figure 15). The distribution of targehgries by statistical area for the bottom trawl
fishery is more variable, with stargazer predomiain all areas, but flatfish target fishing is
clearly important in the inshore statistical aré@5 and 030) while there is more squid and
hoki target fishing in the outside statistical &€d27 and 029; Figure 16). Almost all of the
landings of school shark in the bottom longlindadéisy come from the most western statistical
areas (030, 031 and 032; Figure 17). Ling tangbtrfg predominates in Area 030 while
hapuku/bass targeting is more prevalent on therewest coast of the South Island (031 and
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032). There is also some targeting of school shmathis fishery, although landings are small
(Figure 17).

Table 16. Summary statistics from distributiondoftom depth from bottom trawl and bottom longlfoe
effort that targeted or caught school shark bydasgecies category in valid statistical areassfoH 5.
This table is based on tows in the dataset fron®498 to 2008-09, although the newer TCER, LCER
and LTCER forms have been only available relativelyently.

emh (m)
Target species Number Lower 5% of Mean of Median (50%) of Upper 95% of
category observationg distribution distribution distribution distribution
Bottom trawl (combined TCEPR and TCER)
SQU 597 131 207 190 310
STA 586 49 126 127 160
FLA 210 15 43 40 72
BAR 169 83 144 147 208
HOK 142 246 462 467 670
LIN 76 90 362 400 591
SWA 42 131 275 268 490
TAR 36 40 55 53 95
WWA 31 301 458 442 700
WAR 29 32 87 87 129
SPD 27 27 67 58 118
JMA 23 86 139 147 180
Other 54 13 142 75 420
Total 2,027 28 181 148 471
Bottom longline (combined LTCER and LCER)
LIN 841 320 495 509 638
BNS 136 200 337 340 450
HPB 72 100 221 200 380
SCH 44 63 146 128 320
Total 1,093 150 444 440 635

Depth information is available from TCEPR and TCi#éRns which report bottom or
midwater trawl catches pertaining to school shairkjlarly, bottom longlining events
reporting on the LCER and LCTER forms also recagtd information by target species. All
depth information which either recorded an estimhatch of school shark or declared school
shark as the target species has been extracted.

Bottom trawl events with depth information showttbehool shark are primarily taken
between 28 and 471 m"{@nd 98" percentiles), with the median value of 148 m
(mean=181 m; note that these values are affectéldebharge number of squid target records)
(Table 16). The distribution of tows which caughtargeted school shark varied according
to the target fishery, with fisheries like hokiusdjand tarakihi taking school shark in deeper
waters compared to the fisheries like red cod, @ahntrevally and snapper which tended to
fish in shallower depths (Figure 18).

Bottom longline events with depth information shitnat school shark are primarily taken
between 150 and 635 m'{(&nd 9%' percentiles), with the median value of 444 m
(mean=440 m; note that these values are domingtéaieldarge number of deeper ling target
records) (Table 16). Each target fishery showseaifip depth distribution, with ling being
the deepest and the few target sets directed abkshark being the most shallow

(Figure 19). Bluenose and hapuku target fishing case at intermediate depths.
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forms) for tows that targeted or caught schoollsbgrtarget species category. Horizontal line ¢atis
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LCER forms) for tows that targeted or caught schebalrk by target species category. Horizontal line
indicates the median bottom depth from all bottorgline sets which caught or targeted school shark.
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4.4 SCH5 CPUE ANALYSES

4.4.1 INTRODUCTION

A CPUE analysis based on SCH 5 catch and effod idgiresented (Appendix C), which
repeats and extends the analysis presented toMRePPAWG when application was made to
introduce this Fishstock into the AMP (SeaFIC 2083) then for its two-year review (Starr
et al. 2007). This CPUE analysis is based on setaiteh and effort data in a fishery targeted
at school shark.

Data were selected by identifying qualifying evantthe target fishery which in turn
identified trips from which all associated data &vebtained. The methodology used to
obtain and process these data is documented else{8tarr 2007). A detailed presentation
of the results from the SCH 5 GLM analysis, inchglsummaries of the underlying data, is
provided in Appendix C.

4.4.2 RESULTS

The series of annual indices estimated by the logabstandardised model based on
successful (positive) catches of SCH 5 declinedibB6% from the early 1990s to the series
average by the mid-1990s (Figure 20). After hajdabthis level (with some variation) until
the mid-2000s, the index then declined to 50% efitimg-term average between 2005—-06
and 2008-09, with a particularly large drop frora ta 0.5 between 2007-08 and 2008-09
(Figure 20). However, the annual error bars areedarge for this analysis, indicating likely
sensitivity to the small number of vessels cursepdrticipating in this fishery and the strong
potential for factors other than abundance to affex estimated annual indices. Model
diagnostics are only marginally acceptable, indicatonsiderable departure from the
lognormal distributional assumption and the exisgeof structure in the data which is
unexplained by the available explanatory variafifegure D.2). The estimated coefficients
for the explanatory variables appear to be credibtehe plot provided in Figure D.4
indicates that although there 18 vessels seleotetthis analysis, only 5 or 6 are available in
the final 5-6 years of the data series and, ofehesly three have significant levels of
participation. This small number of vessels makenthe CPUE series susceptible to
changes in factors other than abundance, suchaageh in the port price, the availability of
skippers or other factors reflective of the ecorosiiuation rather than the abundance of the
fish.

The model has relatively high explanatory poweff5Table C.2) but makes few changes
relative to the unstandardised index. There isic@mable structure in all the influence plots
with large shifts from year to year in the totalamt of net set per trip-stratum, the
seasonality of fishing, and the statistical aréstsed. This is not a fishery that has
experienced much stability in the way it has begimeid over time, despite (or maybe because
of) the small number of vessels involved.

The correspondence between the current standanmtigddl and the model presented in 2007
is reasonable (Figure 21 [left panel]). Thereelatively little sensitivity in the estimated year
indices to the selection of core vessels, witkelithange in the series when the analysis was
repeated with a more stringent set of core vesdetson criteria (Figure 21 [right panel]).
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Figure 20. Relative CPUE indices for SCH 5 usingltgnormal non-zero model based on the sharktsighery
described in Appendix C. Error bars are + 2*@¥so shown are two unstandardised series fromadhees
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Figure 21. [left panel] comparison of SCH 5 staddsed series prepared in 2007 (Starr et al. 20@H)the
updated standardised series; [right panel] compauds selected standardised series (core vessetiari
at least 3 trips in a minimum of 3 years) with arenstringent set of core vessel selection crit@ideast
5 trips in a minimum of 5 years)
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Standardisation of the catch rates does not chitwegeverall trend in the series very much
from the unstandardised models, with the excepif@mphasising what appears to be a
declining trend in the most recent three to folarge Despite accounting for over 50% of the
variance, the annual index varies considerably flishing year to fishing year, indicating
possible instability in the index due to the srmalinber of vessels that participate in this
fishery. The strong drop in 2008—09 is preseittath of the unstandardised indices; thus it is
part of the data and not caused by the standamthsatocedure.

5. SCH 5 SETNET LOGBOOK PROGRAMME

5.1 INTRODUCTION

An industry setnet logbook programme was introdunea FMA 3 and FMA 5 in 1994-95
targeted at the three predominant elasmobranchespiacthis fishery (school shark, rig, and
elephant fish) by the Southeast Finfish Manager@empany (SEFM). This programme was
initially begun in support of the SPO 3 and hasbem since that year by the Science section
of SeaFIC, funded by the SEFM.

The setnet logbook programme has collected data fin@ inshore set net fisheries off the
eastern and southern coast of the South Islaralfbshing years from 1994-95 to 2007-08
(only to 2006—-07 in FMA 5).

Only the logbook records collected from FMA 5 aregented here. These data are
concentrated in Foveaux Strait and Te Waewae Bigyi(& 22) which primarily targets
school shark, although some target rig sets hacelsen recorded.

Table 17. Summary of information from the SEFMhs¢togbook programme by fishing year (1994-95 to
2007-08). Target fishing defined as fishing foEEISCH, SCH or SPD. Number sampled: number fish
measured/ ‘—": not calculated; NA: not available

Sets Net Net Length Catch

Fishing Number Sets SCH Length Targeted Catch Targeted Number
Year Vessels  SetsTargeted caught (km) (km) (1) (t) Sampled
95/96 5 111 111 111 240.6 240.6 3284 328.4 1092
96/97 3 36 36 36 46.8 46.8 52.8 52.8 351
98/99 2 21 11 11 39.4 33.0 40.6 40.6 110
99/00 2 34 34 34 66.9 66.9 64.4 64.4 340
00/01 3 59 44 47 106.6 87.0 147.9 126.9 461
01/02 2 65 64 65 182.0 179.5 221.1 218.7 650
02/03 1 65 63 65 187.0 181.0 170.3 164.2 649
03/04 2 43 33 33 65.5 43.0 90.0 90.0 320
04/05 1 32 32 32 46.0 46.0 71.8 71.8 312
05/06 1 49 49 49 49.0 49.0 49.2 49.2 490
06/07 1 17 17 17 17.0 17.0 23.4 23.4 170
Total - 532 494 500 1046.8 989.8 1 259.9 1230.4 4945

5.2 DESIGN OF THE DATA COLLECTION

The SEFM setnet logbook records catch and effde fitam individual sets and the

biological details (length, sex, and maturity siadgem a randomly selected sample of 10 rig,
school shark, and elephant fish taken from thehcat@ach set. Logbook participants are
issued with data forms, measuring boards and sagistructions.
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Details pertaining to the fishing effort collectied the programme include the vessel name,
skipper name, statistical area, target speciegimansions, date and time of setting and
hauling the gear, and the location and depth ofj#se. The estimated greenweight catch of
rig, school shark, and elephant fish taken by ea&tls also recorded.

For each of the three main elasmobranch specigisotk participants are requested to
sample 10 fish selected at random from the catt¢heo$et. The length of each fish is
determined to the nearest centimetre below theahlgngth (total length for rig and school
shark, fork length for elephant fish), the sex atle sampled fish is determined, as well as the
maturity stage of the male fish (based on clasp@phology). The design of the programme,
including example forms, is presented in Lydonl ef2907).
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Figure 22. Summary of the spatial coverage otitldeistry setnet logbook as it pertains to SCH Stritiution
of the total logbook catch arranged in 0.1 degedis,cshaded as a percentage of the total catah fro
1994-95 to 200607
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5.3 LEVEL OF COVERAGE ACHIEVED

Fifty-two sets had no estimated catch of schootkshecorded. Of these, 47 had associated
length data. For these sets, the sampled lengths @onverted to weight using the length-
weight relationship for school shark (MFish 20083 ahe sum of these sampled weights was
used as the estimated catch weight for the seis pfbcedure only added about 5.4 t (an
increase of approximately 0.4% of the total estedatatch) of greenweight catch to the setnet
logbook programme.

Using the adjusted catch totals described in tegipus paragraph, the SEFM setnet logbook
programme obtained coverage of the SCH 5 setriedritsan each year from 1995-96 to
2005-06, with the exceptions of 1997-98 and 2007e@®08—-09. Excluding these years,
the number of sets reported has ranged from 17600 to 111 (1995-96), representing 23
(2006—07) to 328 t of estimated catch (Table XZQverage levels by catch weight for these
years have ranged from 4 to 52%, based on simpées raf estimated catches (Table 18).

Interest in this programme has clearly varied akieryears, at first declining considerably by
1997-98. Coverage improved after 1997-98, obtgireasonable participation from 2000—
01 to 2004-05, in terms of catch but not in the henof vessels (Table 17 and Table 18).
The number of potential participating vessels vg (Bigure D.4), and it is clear from the
information in Table 17 that after 2000—01, onlyar two vessels participated in the
programme. No vessels participated in either 208 6+@®2008-09.
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Figure 23. Box plot distributions of depth by &ttal Area Region for the SCH sets with non-zeéepth (m)
observations summarised over all fishing years.

The reported SCH 5 logbook sets have occurred ¢inaut FMA 5, with catches reported
from all around Stewart Island, through FoveauaiSand around the corner into Fiordland
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(Figure 22). The depth range fished varies betvetatnstical areas, with the coastal Areas
025 and 030 showing lower median and mean depémsthie more offshore Area 027, 029
and 031 (Table 19). Area 025 appears to be fishatbre shallow depths than Area 030,
although there are generally not many observations.
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Figure 24. Empirical cumulative distribution of BG setnet catch by statistical area for the loghoo
programme and for the MFish setnet QMR for allifighyears.

Comparison of the logbook coverage by statistioed avith comparable data from the MFish
CELR data shows that the logbook programme hastetalcapture the distribution of
statistical areas in most years, with relativelyonideviations from the actual distribution
(Figure 24; Figure E.1). The SCH 5 logbhook prograrshows more deviation in the
seasonal representation, with relatively large dapas from the actual distribution in 1996—
97, 2003-04, 2004-05 and 2006-07 (Figure 25; Fig2e
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Figure 25. Empirical cumulative distributions a8 5 setnet catch by month for the logbook progranamd
for the MFish setnet QMR data.

Table 18. Comparison of logbook and QMR catch@MR: total SCH 5 setnet catch; QMR ‘representeatalt
SCH 5 setnet landings from statistical area/monthhinations with logbooks; QMR ‘targeted’: total
SCH 5 setnet landings target fishing for ELE, SGEH or SPD

Fishing QMR Coverage QMR Catch  Coverage
Year QMR Catch Coverage Represented Repre- Targeted Targeted Targeted
) (t) (%) () sented (%) (t) ® (%)
95/9¢ 629.7 328. 52.2 504.¢ 65.1 616.¢ 328.¢ 53.2
96/97 581.: 52.¢ 9.1 224.( 23.€ 576.¢ 52.¢ 9.2
98/9¢ 616.< 40.€ 6.€ 322.t 12.€ 610.( 40.€ 6.7
99/0( 592.7 64.4 10.¢ 357.¢ 18.C 587.¢ 64.4 11.C
00/01 551.1 147.¢ 26.¢ 439.¢ 33.€ 545.1 126.¢ 23.:
01/02 493« 221.1 44.¢ 422.¢ 52.2 489.¢ 218.7 44.¢
02/0z 611.C 170.: 27.¢ 504.: 33.¢ 597.¢ 164.2 27.5
03/0< 603.< 90.C 14.¢ 346.( 26.C 561.t 90.C 16.C
04/0¢t 635.< 71.€ 11.2 308.1 23.2 579.¢ 71.€ 12.¢
05/0¢ 606.< 49.2 8.1 372.2 13.2 559.t 49.2 8.8
06/07 629.7 23.4 3.7 132t 17.7 578.] 23.4 4.C
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Maps of the spatial distribution of logbook coverdmve been prepared by year, covering the
entire period by fishing year from 1995-96 (FigHt8) to 200607 (Figure E.8). The year
1997-98 has been omitted due to poor participd¢iosls.

Table 19. Depth range statistics by StatisticaaRegion (Table 10) for the SCH sets with non-zero
depth (m) observations summarised over all fislye@ys. Pand Rs refer to the 5 and 9%’
percentiles of the empirical distribution of defdh all setnet events. The ‘all areas’ total irigg
records without attributable statistical areas.

Region R Median Mean Pys N
025 20 40 49 67 58
027 56 100 101 137 187
029 26 91 110 164 44
030 22 55 58 110 178
031 30 64 78 146 30
032 47 47 47 47 1

Overall 27 73 79 146 498

Table 20. Number of length frequencies by sexfaing year for school shark from the industrynett
logbook programme. The male sex ratio and the rfezagth by sex have been scaled relative to the
MFish QMR catch by month and statistical area

Fishing Number Number Number Total Male Male Mean Female

Year Male Female Unsexed Sampled Percent (cm) Mean (cm)

95/96 738 354 0 1092 68 134.3 129.3
96/97 217 134 0 351 63 136.4 140.4
98/99 60 50 0 110 56 127.7 122.3
99/00 166 173 1 340 51 129.9 128.2
00/01 253 207 1 461 55 131.2 128.7
01/02 361 288 1 650 58 127.3 125.1
02/03 325 322 2 649 52 134.9 1325
03/04 150 169 1 320 50 131.2 132.2
04/05 137 174 1 312 46 131.6 132.1
05/06 258 230 2 490 55 128.8 128.4
06/07 120 50 0 170 72 128.5 126.1
All years 2785 2151 9 4 945 57 131.7 130.0

5.4 BIOLOGICAL DATA

5.4.1 SUMMARIES FOR ALL OF SCH 5

Scaled length frequency distributions by sex fangi@d school shark from the target QMA 5
shark setnet fishery have been calculated foisdirfg years, with the exception of 1997-98,
which has been omitted due to small sample sizpi(Ei26). These length frequencies have
shown considerable stability amongst the malesniost years, with some shifts in the modal
length between 120 and 130 cm. Male distributemassimilar to the female distributions,
with perhaps fewer fish on the right-hand tail.eTfamale distributions appear to be more
variable, with both sexes showing a shift to smdith in 1998—-99, but this is a year with
relatively few samples (Figure 26).

Expressing the length frequencies as cumulativieilolisions shows that the distributions for
male school shark are similar for all fishing yeavghout any pattern of shifting distributions
(Figure 27). The year with the largest fish (19988 early in the series while the smallest
fish are in the middle of the series (2001-02)e Thmulative distributions of female school
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shark appear to be more variable between fishiagsyleut again there is no apparent trend,
with largest fish again in 1996—-97 and smalleghanfollowing year (1997-98). The annual
mean lengths by sex demonstrate a stability in nseamnfor all fishing years, again without
trend (Table 20). Unlike for SCH 3, the mean lbsdgbr males and females are similar,
mostly ranging between 120 and 132 cm, dependingegear. The length frequency
samples have originated mainly from Areas 027 &@J @ith about 1 800 lengths from each
area (Table 21). Areas 025, 029 and 031 haveatles numbers of lengths (about 500,
400 and 300 respectively). The sex ratio of sckbark sampled from the SCH 5 fishery has
been slightly skewed towards males in most yeaith, tive average just below 60% males
(Table 20). There was trend towards proportiogdher males up to 2004-05, but that
trend has reversed by the end of the series.
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Figure 26. Scaled frequency distributions for nald female school shark sampled from the targaeksBCH
5 set net fishery. Length data have been binrnedsitm length classes. Sample sizes by sex are
provided and sampled fish have been scaled relatittee MFish estimated catch by month and stetibti
area. The combined male and female distributions t® one.
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Proportion

Table 21. Number of length frequencies by fishyegr and Statistical Area Region (Table 10) forstishark
from the industry setnet logbook programme; ‘—'nasampled

Fishing Statistical Area Region
Year 025 027 029 030 031 032
95/96 316 239 - 437 100 -
96/97 30 180 30 63 48 -
98/99 10 30 - 60 10 -
99/00 60 30 - 220 30 -
00/01 20 160 10 261 10 -
01/02 10 370 50 200 20 -
02/03 50 299 100 140 50 10
03/04 20 181 69 70 - -
04/05 - 134 40 88 30 -
05/06 30 210 110 140 - -
06/07 20 30 30 90 - -
Total 566 1863 439 1769 298 10

Estimates of proportion of immature males basethermorphology of the claspers range
from 17 to 55%, calculated from scaled frequenofestaged males (Table 22). The mean
value for the proportion immature is near 30% alereported years (except for 1997-98
where there are insufficient biological data). Atpf the proportion immature by size class
shows that the proportion immature drops to bel6® &t 120 cm and all but disappear at
130 cm (Figure 28). A similar plot by month acrafisyears shows that immature males are
present at rates between 25-35% by number for mosths, with the lowest value in April
(Figure 29). The low value of about 10% in Septems likely a sampling artefact due to
low sample sizes.
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Figure 27. Cumulative frequency distributionsiieale and female school shark sampled from the taigak
SCH 5 setnet fishery. Length data have been biimed cm length classes. Sample sizes by sex are
provided in Figure 26 and sampled fish have bealedaelative to the MFish estimated catch by month
and statistical area.
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Figure 28. Proportion of males classed as “A” (iatane—small claspers) by 5 cm length class bin sednover all years
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years of the Industry setnet logbook programmee fékal number of staged males is shown at thetop
each bar.
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Table 22. Scaled estimates of the proportion ohature males based on clasper identification blgdog
participants. Total number of staged males is alesicand count only males which had been scored as
stage A or B [A=immature (small claspers); B= mat(with large claspers)]. The percent "A’ has been
scaled relative to the MFish estimated catch bytimand statistical area; NA: not available

Fishing Year Total staged Number A Number B Percent ‘A’

95/96 719 130 589 17.6
96/97 209 40 169 18.7
98/99 60 32 28 55.0
99/00 166 66 100 40.3
00/01 218 62 156 30.7
01/02 358 122 236 35.3
02/03 319 64 255 21.2
03/04 147 45 102 27.5
04/05 127 42 85 30.7
05/06 257 88 169 35.9
06/07 119 26 93 21.1

6. STOCK ASSESSMENT CONCLUSIONS

Annual abundance indices estimated by the SCH 5 Ghaivibined model show a relatively
high level from 1989-90 to 1992-93, followed byrapito about 75-95% of the peak
(equivalent to the long-term average) which wasnaaed from the mid-1990s to the mid-
2000s (Figure 20). The index then declined to ®9%e long-term average between 2005-
06 and 2008-09, with a particularly large drop fro1® to 0.5 between 2007-08 and 2008-09
(Figure 20). Standardisation of the catch ratesndidchange the overall trend in the series
much from the unstandardised models, with the ei@epf emphasising a declining trend in
the most recent three to four years. Despite théainaccounting for over 50% of the
variance, the annual index varies considerably flishing year to fishing year, indicating
possible instability in the index due to the snmalinber of vessels that participate in this
fishery. There is considerable structure in allitifeience plots with large shifts from year to
year in the total amount of net set per trip-stratthe seasonality of fishing, and the
statistical areas fished. This is not a fishegt tias experienced much stability in the way it
has been fished over time, despite (or maybe beaaflishe small number of vessels
involved.

Therefore the index produced by this GLM analység/rbe indicative of a relatively small
fishery operating on a reasonably large stockithavailable in this area, with annual
variations in the indices relating to short termamges in school shark availability or to
variability caused by factors other than abundaridee long period of apparent stability in
the catch rates, extending from the mid-1990seaid-2000s, is reassuring, but the recent
three-year decline observed since 2005-06, paatiguhe steep drop between 2007-08 and
2008-09 are not. It is important to note that thagpdn 2008-09 is present in both of the
unstandardised indices; thus it is part of the dathnot caused by the standardisation
procedure.

It is unknown if these catches are at levels thatldallow the stock to move towards a size
that would support the maximum sustainable yield.
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7. INFORMATION ABOUT PARTICIPANTS

Name: South East Finfish Management (SEFM) Limited

Representation: Stakeholder group which represents finfish quotdérs in
FMA 3 and FMA 5. Currently this stakeholder compan
represents 98% of the total SCH 5 quota.

Contact Individual: Peter Dawson, Chief Executive

Phone: 03-328 9494

Fax: 03-328 9595

Postal Address: PO Box 43
Lyttleton

Email Address: pete@fishcon.net

Funding Support: Voluntary levy from quota owners
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Appendix A. MAP OF MFISH STATISTICAL AND MANAGEMENT AREAS
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Figure A.1. Map of MFish statistical areas and taudanagement Area (QMA) boundaries, showing loceti
where QMA boundaries are not contiguous with théstical area boundaries.
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Appendix B. LANDINGS BY STATISTICAL AREA AND PRINCIPAL FISHING

METHODS

Table B.1. Distribution of SCH 5 landings (t) bptsstical area (Appendix A), arranged in rankedagading
order of total SCH 5 landings, and Statistical AR=mjion (Table 10), grouped by principal fishing
methods (Table 10) as well as all methods combingthdings have been summed across all fishing

years: 1989-90 to 2008-09.
Statistical Area R®n

Statistical Areadgjion

Statistical AreadRion

025- 028- 025- 028- 025- 028-

Stat | 026 027 029 030 031 03Zotall 026 027 029 030 031 03Z Total| 026 027 029 030 031 032 Total
Area |Setnet (1) Bottom trawl (t) Bottom longline (t)
030 3864 3864 568 568 251 251
027 3385 3385 18 18 35 35
025 2674 2674 99 94 16 16
029 792 792 121 121 41 41
031 503 503 33 33 16E 165
032 207 2071 4.C 4.0 220 220
028 7 7 74 74 1.3 1.3
026 26 26 34 34. 0.7 0.7
602 25.3 2 2.8 2.8
504 0.1 0.1 4.4 4.4 0.0 0.0
603 3.1 3.1 0.1 0.1
OTH! 1.7 1.7 35 0.7 0.3 4.6 27 01 05 3.3
Total | 2699 3387 799 3864 503 207459 133 29 222 568 33 4.C 988§ 16 38 45 251 165 220 736

Other ()2 Total (t)
030 32 32 4714 4714
027 12 12 3450 3450
025 27 27 2815 281b
029 10 1(Q 965 965
031 17 17 719 719
032 14 14 445 445
028 43 43 126 126
026 2 2.1 63 63
602 19.7 19.7 48 47.8
504 7.9 7.871 12 12.4
603 0.0 0.0 3.2 3.2
OTH! 0.7 0.1 0.0 0.6 1.5 86 10 0.8 0.€ 11
Total 29 21 73 32 17 14 186 2877 3475 1139 4714 71944£1337(

IRemaining statistical areas in ranked descendidgraf total SCH 5 landings: 625, 608, 607, 618, &D3, 610, 502, 501,

604, 606, 611, 601, 619, 612, 624, 614,
2see Table 10 for the list of methods inc

617
luded in tategory
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Appendix C. SCH 5 CPUE ANALYSIS

C1l GENERAL OVERVIEW

School shark are taken in SCH 5 primarily in ag¢agrhool shark set net fishery. Only minor
amounts of this Fishstock are taken using othehaus, including bottom trawl, lining and
target setnet fishing for other species. Setn&lERr all four South Island school shark
Fishstocks were evaluated in 2007, including SG8tarr et al. 2007). On the suggestion of
the AMPWG when this analysis was reviewed in 2@8&,SCH 5 setnet fishery has been
defined on target fishing for school shark onlyofgping the broader definition used in the
2007 analysis which also included rig, elepharit §ind spiny dogfish). The annual indices
from the lognormal model show a decline over thiedtyears since this Fishstock was last
analysed, but it is now based on a small numbegesgels, the diagnostics are poor and the
fishery appears to be driven by factors not ableetonodelled.

C.2 DATA PREPARATION

Candidate trips were identified by searching fotrgds which, at least for one event in the

trip, fished in a valid statistical area for SCHUSed the setnet method and targeted one of the
four shark species (rig, school shark, spiny dbghiselephantfish). This produced a list of
trips for which all effort and landing records agated with these trips were extracted,
regardless of the method or target species.

Extreme values in the effort data were identifisdatliers by examining the distribution for
each field by vessel and for the whole fleet. Atards for a trip with missing or bad effort
data were removed. Missing values for vessel I&tjsdical area, method, or target species
within any trip were substituted with the predonminémost frequent) value for that field over
all records for the trip. Trips which were missingall records for one of these fields were
dropped, as were trips which used multiple mettadkhad a missing method field.

Effort and estimated catch data were summarisdishbing trip, for every unique
combination of fishing method, statistical area] target species, referred to as a “trip
stratum”. This reduced both CELR and NCELR formeabrds to lower resolution
“amalgamated” data, resulting in fewer recordstpprbut retaining the original method,
area, and target species recorded by the skipperddily resolution in the CELR data is lost
as is the set-by-set resolution in the NCELR data.

The landed catches of SCH 5 for each trip werecati to the “trip strata” (defined as
statistical area, target species and method) ipgstimn to the species estimated catch in each
“trip stratum”. In the case where there were nanestied catches, the allocation of the landing
data was made proportionate to the number of Séts.main assumption made in this
allocation procedure is that the reporting of sé¢tsbark is consistent across statistical areas
and target species within a trip. In contraststiraated catches were used directly, the
assumption must be made that reporting rates argtat across the entire fleet and all
statistical areas for all years, as well as makirgassumption that the ratio of estimated
catch to landed greenweight catch is also congistanss the entire fleet for all years.

The potential data variables available from eaighiticlude estimated and landed catch of
school shark, the number of sets, the total lengtret set, total duration of fishing, fishing
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year, statistical area, target species, monthrafitey, and a unique vessel identifier. Data
might not represent an entire fishing trip; jusigé portions of it that qualified, but the

amount of landed catch assigned to the part ofrijn¢hat was kept would be proportional to
the total landed catch for the trip using the eated catches to apportion the landings to each
trip stratum. Trips were not dropped because tameted more than one species or fished in
more that one statistical area. Trips landing ntloa& one Fishstock of any species from one
of the straddling statistical areas were entirebpged. The statistical area variable used in
these models amalgamated some of the offshorst&tatiareas with adjacent inshore areas
because there were few effort observations foracstzark from these areas Table C.1. Some
of the more offshore areas were dropped altogeitn@duding a few records from the Snares.

Table C.1: Statistical areas used to define the SEkshstock areas.

Statistical Area Areas Included
25 25

27 27,28, 29

30 30

31 31, 32

624 Not used

625 Not used

C.2.1 DATA SELECTION AND METHODS

Those groups of events that satisfied the critrtarget species, method and statistical areas
defining the defined fisheries were selected framlable fishing trips. Any effort strata that
were matched to a landing of SCH 5 were termedcsssful”’, and included any relevant but
unsuccessful effort, so that the analysis of cedtds in successful strata also incorporates
much of the relevant zero catch information.

Strata which did not include any landed SCH 5 vemsigned a value of zero so that the effort
data associated with them could be included iratfaysis that considered total effort (as
differentiated from successful effort only).

Unstandardised and standardised CPUE analysegp@doemed on each dataset. Datasets
were further restricted to core fleets of vessetstandardised analysis. Two standardised
models were applied to each dataset. One modeawamormal linear model fit to
successful catches of SCH 5, excluding zero catcAdsnomial model which predicted
success or failure of SCH 5 catch was fit to thaltdataset, including records that reported a
zero catch of school shark. These two models w@mgined into a single set of indices
using the method of Vignaux (1994).

Catch rates were standardised against variatitimeiexplanatory variables using a stepwise
multiple regression procedure, selecting untilitherovement in model Rwas less than
0.01. The year effects were extracted as canoodeficients (Francis 1999) so that
confidence bounds could be calculated for each year

The dependent variable for the lognormal model thhadog of landed weight of SCH 5 per
record (where a record is a trip/statistical asrght species stratum). The range of
explanatory variables offered to the model is give(Table C.2). Fishing year was always
forced as the first variable, and month (of langlisgatistical area, target species, and a
unique vessel identifier were also offered. ThaltEngth of net set was included as the
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measure of effort to explain catch per trip. Tleeehdent variable for the binomial model
was a binary variable set to ‘1’ for records whingd associated SCH 5 catch and set to ‘0’
for records with no catch. This model was offeifegl same explanatory variables as the
lognormal model.

The two models were combined into a single indemguthe following equation (Vignaux
1994):

]

where C; = combined index for year
Li = lognormal index for year
B = binomial index for year
Po = proportion zero for base year

It is relatively straightforward to calculate stand errors for the indicds andB;. However,
this is not the case for the combined in@because the standard errors of the two sets of
indices are likely be correlated because they doame the same dataset. Francis (2001)
suggests that a bootstrap procedure is the appteprviay to estimate the variability of the
combined index. This was not done for this studyth@ effect of combining the models is
often not great, and the additional informatioroiporated is, in some cases, an artefact of
the data amalgamation procedure and may not netgssi any value to the lognormal
indices.

C.2.2 FISHERY DEFINITIONS FOR CPUE ANALYSIS

SN (SHK) — Shark set netThe Fishery is defined from setnet fishing evédrim any
statistical area valid for SCH 5 (excluding the i'®3aand other outlying southern areas), and
targeted at school shark. This definition allowee tise of total effort and not just successful
effort in the analysis of catch rates

C.3 UNSTANDARDISED CPUE

The effort expended in this fishery peaked in 1983t around 170 trips per year, then
declined to around 60-70 % of this level during lte 1990s. Effort has since increased to
around 140 trips per year. There were some pe@atkdal trips in recent years that were non-
productive for school shark, with no correspondimgease in the number of trips landing
school shark (Figure C.1). The annual average gaclday in successful trips has fluctuated
around 800 kg/km of net for much of the time sepeaking in 2000-01, and is currently at
approximately the same level as at the beginnirntheteries (Figure C.1).

Success rate shows a shift half way through the series from near complete to around 10%
of trips not landing SCH 5 (Figure C.2). The rgli-of data to trip-stratum shows no trend
that might affect the apparent success rate (FiGu2®g but an unusually high ratio in the first
year of the series. This fishery is defined onéafghing only and is not likely that the
percentage of zero catches will provide a meanirsyfunal.
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Figure C.1: Number of trips that targeted elephsintfschool shark, rig or spiny dogfish by setineé8N (SHK),
(dark area), the number in trips that landed SGhp&t area) and the simple catch rate (kg/km) 6HS
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Figure C.2: The proportion of qualifying trips tatgd on elephantfish, school shark, rig or spingfidh by set
net in SN (SHK), that landed zero SCH 5 (left), &mel effect of amalgamation of the data to trigstm

(right), by fishing year.

C4 STANDARDISED CPUE ANALYSIS

C.4.1 CORE FLEET DEFINITIONS

The data sets used for the standardised CPUE @nalgee restricted to those vessels that
participated with some consistency in the definslery. Core vessels were selected by
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specifying two variables; the number of trips thatermined a qualifying year, and the
number of qualifying years that each vessel paaigid in the fishery. The effect of these two
variables on the amount of landed school sharketian the dataset and on the number of
core vessels is depicted for each of the defirgtefies in Figure D.1. The core fleet was
selected by choosing variable values that resirtéige fewest vessels while maintaining the
largest catch of school shark. The selection passally reduced the number of vessels in
the dataset by about 70% while reducing the amollainded school shark by about 20%.

The final model selected those vessels that hactipated in at least 3 trips for a minimum
of 3 years. This relaxed core vessel definitiod teabe adopted so that an important vessel
that has recently entered the fishery (vessel 2083dld be included in the analysis.
Otherwise, only two vessels would be availableditibute to the final year (2008—-09). The
number of trips in each fishing year for the seddotessels is provided in Figure D.1. The
summary for the data set with the core vesselseisgmted in Table D.1.

C.4.2 MODEL SELECTION

The final models selected are described in Talki?e The lognormal model explained over
50% of the variance observed in catches of scHwoksn successful trips, attributed in the
first instance to the length of net set per trigstm, and followed by vessel ID, month and
statistical area. Log(duration) also entered thel@has a second measure of effort but with
little additional explanatory power.

Diagnostic residual plots are presented for thadognal model in Figure D.2 and show a
poor fit of the data to the lognormal assumptioith\some departure at the extremes, and
some unexplained pattern in the residuals. Thduals are also positively skewed relative to
the fitted lognormal distribution.

The first year of the data set has a high valuédigfcatch/stratum), possibly an artefact of
high proportion of trip-strata that were rolledinghat year (Figure C.2 [right panel]; this is
the high value seen in the first point in Figur8)C.The high value for catch is offset by a
large value for “total length of net set”, resudtim an unstandardised CPUE (catch/[unit net
length]) that is nearer average (Table D.2). Efiect can be seen in the large offset value
for the “length of net” influence plot for 1989—@Bigure D.3). A gradual trend of increasing
length of net set can also be seen in Figure Dhsiwthe model interprets as a flat or
possibly declining CPUE. Changes in the core #eeved to increase observed catch rate in
the second half of the time series due to thedbssme poorer performing vessels and
increased activity by the better performing vesfgigure D.4). There is a strong seasonal
pattern to predicted catch with highest rates ptediin the summer months. The extension
of the season outside this narrow window in regears means that season has had
considerable negative influence on the unstandaddiatch rates since the mid 1990s,
resulting in lifted catch rates relative to thevpoas variable (Figure D.5; see Figure C.3). A
shift away from the historically important Stattsti Area 025 (but with a relatively lower
catch rate) into Statistical Areas with higher batates has lifted the observed CPUE which
is corrected for in the standardisation procedwe the same time period (Figure D.6).
Duration has trended downwards over most of thesdout has increased since 2004-05,
causing unstandardised CPUE to increase (Figure D.7

The binomial model explained 41% of the varianceuaocess rate (Table C.2) and included
vessel ID, log(duration), statistical area and rha# explanatory variables.
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There is considerable structure in all the inflleplots with large shifts from year to year in
the total amount of net set per trip-stratum, gessnality of fishing, and the statistical areas
fished. This is not a fishery that has experiermoedh stability in the way it has been fished
over time, despite (or maybe because of) the smatiber of vessels involved.

Table C.2: Order of acceptance of variables intoltignormal model of successful catches of SCHdbtha
logistic model of catches (successful or unsucodskfr core vessels based on the vessel selection
criteria of at least 3 trips in 3 or more fishinggys) in the SN (SHK) fishery, with the amount of
explained deviance @Rfor each variable. Variables accepted into thelehare marked with an *, and
the final R of the selected model is in bold. Fishing yeas feaced as the first variable.

CPUE index

|DF Deviance AIC R2 Final
Lognormal Terms
None 0 7232 9925 0.000
Fishing year 20 7073 9 906 0.022 *
poly(log(netlength), 3) 23 4611 8 817 0.362 *
Vessel ID 40 4096 8 548 0.434 *
Month 51 3881 8432 0.463 *
Statistical area 54 3698 8 314 0.489 *
poly(log(duration), 3) 57 3 568 8229 0.507 *
Binomial Terms
None 0 1295 1297 0.0000
Fishing year 20 1241 1281 0.0417 *
Vessel ID 37 859 933 0.3368 *
poly(log(duration), 3) 40 819 899 0.3678 *
Statistical area 43 798 884 0.3835 *
Month 54 760 868 0.4131 *
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Figure C.3: Annual indices from the lognormal modeSCH 5: SN(SHK) at each step in the variablec@n

process.
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C.4.3 TRENDS IN MODEL YEAR EFFECTS

Standardisation of the catch rates does not chitmegeverall trend in the series very much
from the unstandardised models, with the excepif@mphasising what appears to be a
declining trend in the most recent three to fowarge Despite accounting for over 50% of the
variance, the annual index varies considerably flishing year to fishing year, indicating
possible instability in the index due to the srmalinber of vessels that participate in this
fishery (Figure C.4). lItis likely that other facs unrelated to abundance have a strong
influence in this series, which may only serve m&aperfect monitor for this population.
Thus the strong drop observed in the most receatgfethe series should be interpreted with
caution;

The lognormal model indices are flat for most & ttme series with wide error bars, but
decline in the most recent three years, most mérkedhe most recent year. Note that the
strong drop in 2008-09 is present in both of thetamdardised indices. Thus it is part of the
data and not caused by the standardisation proeedurere is reasonable agreement with the
previous series presented in 2007 (Starr et al72@M0d the differences are likely attributable
to the change in target species definition, rasglin the loss of a small amount of data for
sets targeting other shark species (Figure C.4).

The recent decline is also seen in the patterheof/ear effects from the binomial model, and

combining this index with the lognormal model adcates a drop in the three years since
this Fishstock was last analysed in 2007 (Figuks).C.

---o--- Arithmetic mean(all vessels)

---m- - - Arithmetic mean (core)
—a— Geometric mean

—e— Lognormal standardisation
SeaFIC 2007

CPUE Index

0.2

0-0 T T T T T T T T T T T T T T T T T T T
89/90 91/92 93/94 95/96 97/98 99/00 01/02 03/04 05/06 07/08

Fishing year

Figure C.4: The effect of standardisation on thve @PUE of SCH 5 in successful trips by core vesselse SN
(SHK) fishery. Broken lines are the raw CPUE (kg ) for all vessels and for the core fleet otihe
solid line is the unstandardised CPUE (annual gddecnmean), the bold line is the standardised CPUE
canonical indices with + 2 * SE error bars. Griex lis the previous lognormal series presentedv?2
for this fishery. All series are relative to theogeetric mean over the years in common.

AMPWG 2010/08-v2: SCH 5 (19 April 2010) 49



B P U LS S T o VIR o~ e N
T 1 1 1 I, ol . T A | B 1 R .
1 1 1 1 1 S 1 1 e I 1 ' ™ -
EERERZREEER i
1 1 1 1 1 1 1 1 1
1 1 1 1 N 1 1 1 1 L
. [ I ! ! e
= i i i b
& ] | .
-
E-
=
I v =]
I-'-I'HIIJIIIIQI
17 |
1
1
1
1
4
1 - v
a1 o i
I 4%, | . I
- 1 P | 1 1 1 .
- 1 I'n'I .l A ] 1 1 1
= ] g% T | . 8 A
p— L ! W [ | . 1 1 . O | i 1 1 4
m I, u o | L Teh a d A S B - W | 1 | 1 1
- 1 [ T [ PR TR ¥, e 1 L - - | L T | -
= [ LN Py 1 T | I B T L palir 1 el 1 ST — | LI,
= [ - L B I N Y | 1 1 - ' a T4 1 b 4 a
= I K ] d dd o 1 I 1 T4 1 T b
—3 1 T m b 1 ' 1 1 [
- 1 - 1 1 1 1w
= 1 [ 1 ° ° Y"ﬁ
—e— = ——  SeesEndln =
Combined
e
o . "\.
= M
—_— '
z %\ S o) oy 1_\'/;_‘/;?}._ —
= - w0, i R -
z Y P ¥ N
5 .
o \
S —— ——
Loy C :
T T T T
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Appendix D. DETAILED DIAGNOSTICS FOR SCH 5 CPUE STANDARDISATIONS

D.1 CORE VESSEL SELECTION
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Figure D.1: The total landed SCH 5 [top left] ahd humber of vessels [top right] retained in the(SNK)
dataset depending on the minimum number of qualifyiears used to define core vessels. The number
of qualifying years (minimum number of trips peraygfor each series is indicated in the legend. The
participation of selected core vessels (based tgaat 3 trips in 3 or more fishing years); numtfer
records for each vessel in each fishing year [Ingjtto
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D.2 DATA SUMMARIES

Table D.1: Number of trips, proportion of recordghose trips that did not land SCH 5, nhumber oéoessels,
and number of tows, landed SCH 5 (t), and simplelcrate for core vessels (based on a minimum of
3trips per year in at least 3 years) in the SNKBHishery, by fishing year.

Net

Fishing % zero length Catch CPUE

year Trips strata  Vessels (m) t  kg/km

89/90 47 5 6 327000 220 673
90/91 131 6 7 543800 365 671
91/92 101 6 7 380300 434 1141
92/93 106 5 8 514900 457 888
93/94 168 3 8 675560 506 749
94/95 153 2 9 651070 497 763
95/96 117 4 8 540870 512 947
96/97 110 3 10 553700 383 692
97/98 123 4 10 483820 390 806
98/99 99 0 8 427100 372 871
99/00 114 8 8 473300 412 870
00/01 123 11 9 441200 467 1058
01/02 107 12 6 472280 460 974
02/03 149 5 8 710800 582 819
03/04 139 9 8 624850 521 834
04/05 117 4 6 641820 525 818
05/06 112 8 6 575500 484 841
06/07 147 10 5 551500 515 934
07/08 142 8 5 714110 604 846
08/09 140 11 4 862120 533 618
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Figure D.2: Plots of the fit of the standardisedJEPmodel to successful catches of SCH 5 in the SHK()
fishery. [Upper left] histogram of the standardisediduals compared to a lognormal distribution $8D
standard deviation of standardised residuals. MAB&dian of absolute standardised residuals); [Upper
right] Q-Q plot of the standardised residuals; [levweft] Standardised residuals plotted against the
predicted model catch per trip; [Lower right] Obsat catch per record plotted against the predicted

catch per record.
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D.4

Figure D.3: Effect ofog netlengthin the lognormal model for the SCHIN (SHK) fishery. Top: effect by
level of variable (left-axis: log space additivigtht-axis: natural space multiplicative). Bottdeft:
distribution of variable by fishing year. Bottonghit: cumulative effect of variable by fishing year
(bottom-axis: log space additive; top-axis: natsdce multiplicative).

Figure D.4: Effect ofresselin the lognormal model for the SCHIN (SHK) fishery. Top: effect by level of
variable (left-axis: log space additive; rightsmatural space multiplicative). Bottom-left: tdisution
of variable by fishing year. Bottom-right: cumulatieffect of variable by fishing year (bottom-axisy
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Figure D.5: Effect omonth in the lognormal model for the SCHIN (SHK) fishery. Top: effect by level of
variable (left-axis: log space additive; rightsmatural space multiplicative). Bottom-left: tdisution
of variable by fishing year. Bottom-right: cumulatieffect of variable by fishing year (bottom-axisy
space additive; top-axis: natural space multiphegt
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Figure D.6: Effect oftatistical areain the lognormal model for the SCHSN (SHK) fishery. Top: effect by
level of variable (left-axis: log space additivight-axis: natural space multiplicative). Bottdeft:
distribution of variable by fishing year. Bottonght: cumulative effect of variable by fishing year
(bottom-axis: log space additive; top-axis: natsmdce multiplicative).
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Figure D.7: Effect ofog duration in the lognormal model for the SCHIN (SHK) fishery. Top: effect by level

of variable (left-axis: log space additive; rigitis: natural space multiplicative). Bottom-left:

distribution of variable by fishing year. Bottonghit: cumulative effect of variable by fishing year

(bottom-axis: log space additive; top-axis: natsmadce multiplicative).
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D.5

CPUE INDICES

Table D.2: Relative year effects and 95% confidentervals (in parentheses) for the models fitedSCH 5

Fishing

year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

AMPWG 2010/08-v2: SCH 5 (19 April 2010)

Arithmetic
mean(all vessels)

0.734
0.820
1.204
1.060
0.904
0.938
1.137
0.845
0.982
1.033
1.047
1.312
1.195
0.975
1.022
0.979
1.026
1.162
1.053
0.782

Arithmetic
mean
0.796
0.842
1.370
1.067
0.890
0.915
1.119
0.831
0.966
1.017
1.042
1.291
1.177
0.971
1.005
0.964
1.010
1.144
1.037
0.770

Geometric
mean
1.158
0.934
1.654
1.257
0.821
0.738
1.304
0.778
1.001
0.976
1.113
1.281
0.927
1.260
0.888
0.840
1.124
0.941
1.049
0.536

Lognormal

standardisation

1.159 (0.836-1.607)
0.837 (0.671-1.044)
1.587 (1.245-2.023)
1.217 (0.962-1.539)
1.008 (0.828-1.228)
0.822 (0.667-1.012)
1.140 (0.897-1.449)
0.824 (0.654-1.038)
1.066 (0.857-1.326)
1.063 (0.840-1.346)
1.041 (0.828-1.310)
1.268 (1.015-1.584)
0.937 (0.732-1.199)
1.142 (0.926-1.409)
1.004 (0.804-1.253)
0.960 (0.767-1.202)
1.092 (0.866-1.377)
0.887 (0.707-1.112)
0.887 (0.708-1.112)
0.518 (0.410-0.654)

SN(SHK) fishery. Statistics based on core fledess otherwise indicated.

Binomial
standardisation

0.947

0.926 (0(6887)
0.941 (066994)
0.937 (0G6890)
0.932 (0(6890)
0.951 (0(7293)
0.789 (0(B288)
0.961 (0(795)
0.921 (0(6967)
1.000 (110000)
0.946 (07092)
0.923 (0(6988)
0.970 (0(B296)
0.980 (0(B8Y7)
0.982 (0B907)
0.988 (0®@299)
0.909 (0G887)
0.715 (00L889)
0.656 (00L939)
0.618 (00L853)

Combined

standardisation

1.28BE1.707)
0.869 (0.696-1.083)
1.675 (1.313-2.135)
1.278 (1.010-1.616)
1.054 (0.866-1.283)
0.877 (0.712-1.080)
1.008 (0.793-1.282)
0.888 (0.704-1.118)
1.101 (0.885-1.370)
1.192 (0.942-1.509)
1.104 (0.878-1.389)
1.312 (1.050-1.639)
1.019 (0.796-1.304)
1.255 (1.018-1.548)
1.106 (0.886-1.380)
1.064 (0.849-1.332)
1.113 (0.882-1.403)
0.711 (0.567-0.891)
0.652 (0.520-0.818)
0.358 (0.284-0.453)
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Appendix E. DETAILED INDUSTRY TRAWL LOGBOOK FIGURES

E.1 ALTERNATIVE COVERAGE PLOTS
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Figure E.1. Comparison of logbook(crosses) and QitE€s) setnet catches by fishing year and sizdisarea.

For each data source, catches are normalised dbrfishing year. The largest circle shown (for
Statistical Area Region 027 in 1996-97) represBf® of QMR catch in that year. Perfect
representation is achieved if the arms of the e®asst touch the edge of the circle.
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Figure E.2. Comparison of logbook(crosses) and QitEl€s) setnet catches by fishing year and mdah.
each data source, catches are normalised for edndhdg year. The largest circle shown (for month
January in 1999-00 ) represents 56% of QMR catthahyear. Perfect representation is achievétkif
arms of the crosses just touch the edge of théecirc
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E.2 SPATIAL COVERAGE BY THE INDUSTRY SETNET LOGBOOK PROGRAMME BY FISHING
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Figure E.3. Distribution of logbook catch in 1995-&nd 1996-97 arranged in 0.1 degree cells, shaslad
percentage of the total annual catch.
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Figure E.4. Distribution of logbook catch in 1998-&nd 1999-00 arranged in 0.1 degree cells, shaslad
percentage of the total annual catch.
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Figure E.5. Distribution of logbook catch in 2000-&nd 2001-02 arranged in 0.1 degree cells, shaslad

percentage of the total annu

al catch.
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Figure E.6. Distribution of logbook catch in 2003-&nd 2003-04 arranged in 0.1 degree cells, shaslad
percentage of the total annual catch.
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Figure E.7. Distribution of logbook catch in 2008-#nd 2005-06 arranged in 0.1 degree cells, shaslad
percentage of the total annual catch.
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Figure E.8. Distribution of logbook catch in 2006-&xranged in 0.1 degree cells, shaded as a pageeof the

total annual catch.
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