





APPENDIX D — continued
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Figure D1: Start positions of observed hoki tows (), including those with New Zealand fur seal
incidental captures (A), for hoki fishery areas, 2003—04 (left) and 200405 (right).
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Figure D2: Percent of all hoki tows and observed hoki tows that used bottom trawl gear, 2003-04
(upper) and 2004—-05 (lower). Numbers of tows for each category are given above each bar.
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Figure D3: Relationship between start of tow time and tow duration for all observed hoki tows (&)
including those that caught fur seals (m), 200304 (left) and 200405 (right).
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Figure D4: Number of observed tows (histogram) and mean fur seal catch rate (= 95% CI) for the main hoki
fisheries, by vessel, 2003-04.
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Figure D5: Number of observed tows (histogram) and mean fur seal catch rate (£ 95% CI) for the main hoki
fisheries, by vessel, 2004—05.
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Figure D6: Comparison of the proportions of tows for the DN covariate in the observed and
unobserved data for the HCHAT fishery in the 2003—04 (2004) and 200405 (2005) fishing years.
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Figure D7: Comparison of the proportions of tows for the gear covariate in the observed and unobserved data
for the HCHAT fishery in the 2003-04 (2004) and 200405 (2005) fishing years.
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Figure D8: Density plots showing any differences between the distributions of the d.shore covariate in the
observed and unobserved data for the HCHAT fishery in the 200304 (2004) and 2004—05 (2005) fishing years.
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Figure D9: Density plots showing any differences between the distributions of the tow duration covariate in the
observed and unobserved data for the HCHAT fishery in the 2003—-04 (2004) and 2004-05 (2005) fishing years.
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Figure D10: Density plot of the predictive distribution of the total fur seal captures for the 2003-04 (2004) and
2004-05 (2005) fishing years in the HCHAT fishery. Vertical line indicates the mean predicted total fur seal

captures.
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Figure D11: Comparison of estimates derived from the ratio and predicted methods (with 95% confidence or
prediction intervals) for the HCHAT fishery in the 2003-04 (2004) and 200405 (2005) fishing years.
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Figure D12: Bar plots showing any differences between the proportions of tows for the DN covariate in the
observed and unobserved data for the HCOOK fishery in the 200304 and 200405 fishing years.

HCOOK, 2004 HCOOK, 2005
£
PE:
% & W Unobserved
reo O Observed
C o
5
O ™
fo - -
BT MY BT MY

Figure D13: Bar plots showing any differences between the proportions of tows for the gear covariate in the
observed and unobserved data for the HCOOK fishery in the 2003—04 and 2004—05 fishing years.
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Figure D14: Density plots showing any differences between the distributions of the d.shore covariate in the
observed and unobserved data for the HCOOK fishery in the 2003—04 and 200405 fishing years.
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Figure D15: Density plots showing any differences between the distributions of the tow duration covariate in
the observed and unobserved data for the HCOOK fishery in the 2003-04 and 2004-05 fishing years.
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Figure D16: Density plot of the predictive distribution of the total fur seal captures for the 2003-04 and
200405 fishing years in the HCOOK fishery. Vertical line indicates the mean predicted total fur seal captures.
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Figure D17: Comparison of estimates derived from the ratio and predicted methods (with 95% confidence or

prediction intervals) for the HCOOK fishery in the 2003-04 (2004) and 2004-05 (2005) fishing season (July—
September).
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Figure D18: Bar plots showing any differences between the proportions of tows for the DNV covariate in the
observed and unobserved data for the HPUYS fishery in the 2003-04 and 200405 fishing years.
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Figure D19: Bar plots showing any differences between the proportions of tows for the gear covariate in the
observed and unobserved data for the HPUYS fishery in the 2003-04 and 200405 fishing years.
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Figure D20: Density plots showing any differences between the distributions of the d.shore covariate in the
observed and observed data for the HPUYS fishery in the 2003—04 and 200405 fishing years.
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Figure D21: Density plots showing any differences between the distributions of the tow duration covariate in
the observed and unobserved data for the HPUYS fishery in the 2003—04 and 200405 fishing years.

HPUYS, 2004

2
b
]
T T T T
0 50 100 150
Fur seal captures
HPUYS, 2005
. f\
A= /
=
=43
(o S
]
T =1 T T
a a0 100 150

Fur seal captures

Figure D22: Density plot of the predictive distribution of the total fur seal captures for the 2003—04 and
200405 fishing years in the HPUYS fishery. Vertical line indicates the mean predicted total fur seal captures.
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Figure D23: Comparison of estimates derived from the ratio and predicted methods (with 95% confidence or
prediction intervals) for the HPUYS fishery in the 2003—04 (2004) and 2004-05 (2005) fishing years.
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Figure D24: Bar plots showing any differences between the proportions of tows for the DN covariate in the
observed and unobserved data for the HSUBA fishery in the 2003—04 and 200405 fishing years.

HSUBA, 2004 HSUBA, 2005
2
]
3z o o
g9 2 B lnobserved
. O Cbserved
£ = &
N N
m
L: (=]

HSUBA, 2004 HSUBA, 2005
£
- B
'g A B Unohserved
z ] O Ohserved
Qo
g =
o ] -
BT MW BT hd

Figure D25: Bar plots showing any differences between the proportions of tows for the gear covariate in the
observed and unobserved data for the HSUBA fishery in the 2003—04 and 2004-05 fishing years.
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Figure D26: Density plots showing any differences between the distributions of the d.shore covariate in the
observed and unobserved data for the HSUBA fishery in the 2003-04 and 200405 fishing years.
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Figure D27: Density plots showing any differences between the distributions of the tow duration covariate in
the observed and unobserved data for the HSUBA fishery in the 2003—04 and 200405 fishing years.
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Figure D28: Density plot of the predictive distribution of the total fur seal captures for the 2003-04 and 2004-
05 fishing years in the HSUBA fishery. Vertical line indicates the mean predicted total fur seal captures.
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Figure D29: Comparison of estimates derived from the ratio and predicted methods (with 95% confidence or
prediction intervals) for the HSUBA fishery in the 2003-04 (2004) and 200405 (2005) fishing years.
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Figure D30: Bar plots showing any differences between the proportions of tows for the D)V covariate in the
observed and unobserved data for the HWCSI fishery, 2003—04 (2004) and 2004-05 (2005).
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Figure D31: Bar plots showing any differences between the proportions of tows for the gear covariate in the
observed and observed data for the HWCSI fishery, 2003-04 (2004) and 2004—05 (2005).
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Figure D32: Density plots showing any differences between the distributions of the d.shore covariate in the

observed and unobserved data for the HWCSI fishery, 2003-04 (2004) and 200405 (2005).
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Figure D33: Density plots showing any differences between the distributions of the tow duration covariate in
the observed and unobserved data for the HWCSI fishery, 2003—04 (2004) and 200405 (2005).
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Figure D34: Density plot of the predictive distribution of the total fur seal captures in the HWCSI fishery,
2003-04 (2004) and 2004—05 (2005). Vertical line indicates the mean predicted total fur seal captures.
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Figure D35: Density plot of the predictive distribution of the total fur seal captures in the HWCSI fishery,
200304 (2004) and 200405 (2005). Vertical line indicates the mean predicted total fur seal captures.
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Figure D36: Comparison of estimates derived from the ratio and predicted methods (with 95% confidence or

prediction intervals) for the HWCSI fishery in the 2003-04 (2004) and 200405 (2005) fishing season (June-
September).
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APPENDIX E: SQUID TRAWL FISHERY, 2003-04 and 200405

Table E1: Summary of commercial and observed squid trawl effort by area*, 2003—04 and 2004-05

CHAT PUKA PUYS SQU 6T STEW All’
2003-04
No. vessels 23 11 16 32 33 41
No. observed vessels 3 1 0 21 22 24
% vessels observed 13 9 0 66 67 59
Total no. tows 584 330 251 2 596 4534 8 695
No. observed tows 3 17 0 794 956 1 770
% tows observed <1 5 0 31 21 20
No. observed fur seals 0 0 - 7 10 17
2004-05
No. vessels 35 11 17 36 38 52
No. observed vessels 3 1 6 23 25 26
Y% vessels observed 9 9 35 64 66 50
Total no. tows 1515 67 292 2693 5 861 10 428
No. observed tows 57 1 62 806 1 576 2502
% tows observed 4 2 21 30 27 24
No. observed fur seals 3 0 4 0 8 15

*  CHAT is east of, and ECSI is west of, 174° 30" E on the Chatham Rise; PUKA is Pukaki Rise; SQU 6T is around
the Auckland Islands; and STEW is off the Stewart-Snares shelf. Effort made outside these areas includes: 1
observed tow in 2003-04 off the east coast North Island.

The total effort in 2003-04 does not include that of 3 vessels (15 tows) off the west coast North Island or 4
vessels (24 tows) off west coast South Island. For 2004-035, the total effort does not include 1 vessel (1 tow) off
the west coast North [sland or 4 vessels (60 tows) off west coast South Island.

Table E2: Frequency of fur seal captures in observed squid trawl fisheries, 2003—04 and 2004-05.

No. fur seals Squid trawl fishery arcas* All
per tow CHAT PUKA PUYS SQU6T STEW Areas
2003-04

0 3 17 0 787 946 1753
l 0 0 0 7 10 17
Observed tows 2 17 0 794 956 1 770
Observed fur seals 0 0 - 7 10 17
Incident rate (%) - - - 1 1 1
2004-05

0 55 l 58 806 1 568 2 488
1 1 0 4 0 8 13
2 1 0 0 0 0 1
Observed tows 57 1 62 806 1576 2 502
Observed fur seals 3 0 4 0 8 16
Incident rate (%) 4 0 6 0 <1 <1

*  See Table El for area definitions. Observed effort not given by area in this table, but included in the total
includes: 1 tow in 2003—04 and 9 tows in 2004-05 in CHAT.
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Table E3: Total number of tows, percent observed tows, number of fur seals observed caught, for the
CHAT, PUKA, and PUYS squid fisheries, by month, season, and fishing year 2003-04 and
2004-05.

2003-04 200405
Total % tows  Observed Total % tows  Observed
Area Month tows observed fur seals tows observed fur seals
CHAT Oct 36 0 - 5 0 -
Nov 9 0 - 11 0 -
Dec 25 0 5 0 -
Jan 124 0 - 127 0 -
Feb 79 0 — 165 0 -
Mar 39 5 0 198 0 -
Apr 105 1 0 165 2 0
May 126 0 — 684 7 2
Jun 31 0 — 118 3 1
Jul 4 0 - 17 0 —
Aug 0 0 - 12 0
Sep 6 0 - 8 0 -
CHAT Total 584 1 0 1515 4 3
PUKA Oct 15 13 0 18 6 0
Nov 22 68 0 25 0 -
Dec 248 0 - 19 0 -
Jan 4] 0 - 0 -
Feb 0 - - 0 - -
Mar 0 - - 0 - —
Apr 1 0 - 0
May 0 - - %) 0 0
Jun 2 0 - 0 - -
Jul 0 — 0
Aug 0 - - 0 — -
Sep 1 0 — 3 0 0
PUKA Total 330 5 0 67 1 0
PUYS Oct 0 0 - 0 0 -
Nov 0 0 — 6 0
Dec 7 0 - 13 0 —
Jan 10 0 - 0 0 -
Feb 2 0 - 28 50 0
Mar 1 0 38 53 0
Apr 32 0 - 98 7 0
May 138 0 - 13 15 0
Jun 54 0 - 96 20 4
Jul 7 0 - 0 0 —
Aug 0 0 - 0 0 =
Sep 0 0 — 0 0 —
PUYS Total 251 0 - 292 21
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Table E3 — continued.

2003-04 2004-05
Total % tows  Observed Total % tows  Observed
Area Month tows observed fur seals tows observed fur seals
SQU 6T Oct 0 - - 0 - -
Nov 0 - - 0 - -
Dec 0 - - 1 0 -
Jan 1 0 - 1 0 -
Feb 489 34 3 409 52 0
Mar 1138 49 4 1491 33 0
Apr 691 11 0 791 13 0
May 223 0 0 0 -
Jun 47 0 - 0 0 -
Jul 7 0 0 0 -
Aug 0 0 0 0
Sep 0 0 - 0 0 —
SQU 6T Total 2 596 31 7 2693 30 0
STEW Oct 3 0 - 11 0 -
Nov 2 0 - 28 0 —
Dec 25 0 190 7 0
Jan 1 334 12 0 1 745 27 2
Feb 1211 32 5 1811 40 0
Mar 624 26 2 913 25 4
Apr 690 30 3 605 14 0
May 415 10 0 316 13 1
Jun 220 0 - 206 14 1
Jul 9 0 - 32 0
Aug 0 - - 0 0 =
Sep 1 0 4 0
STEW Total 4 534 21 10 5861 27 8
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Table E4: Fur seal mean catch rates using the ratio estimator, 2003-04 and 2004-05%*,

Mean

Total Observed % tows No. catch  Standard Total c.v.
Area’ tows tows  observed fur seals rate error  estimate (%)
200304
CHAT 584 3 0.5 0 0.000 - = o=
PUKA 330 17 5.2 1 0.059 0.056 19 93.4
PUYS 251 0 0.0 - - - - —
SQU 6T 2 596 794 30.6 7 0.009 0.003 23 32
STEW 4534 956 21.1 10 0.010 0.003 47 28
2004-05
CHAT 1515 57 3.8 3 0.053 0.038 80 70
PUKA 67 1 12§ 0 0.000 -
PUYS 292 62 2.2 4 0.065 0.031 19 43
SQU 6T 2693 806 29.9 0 0.000 = : -
STEW 5 861 1 576 26.9 8 0.005 0.002 30 31

*  When total effort data are restricted to January-June for SQU 6T and STEW, total estimates for SQU 6T are 398
(c.v. = 11%) in 200304 and for STEW are 442 (c.v. = 11%) in 2003-04 and 824 (c.v. = 9%) in 2004-05.
+  Areas are shown in Figure D1,

Table E5: Observed frequencies and expected frequencies for the observed tows calculated using the fitted
model for the SSTEW fishery.

Observed numbers of tows

Season No. of fur seals per tow

0 1 2 3 4
1998 515 16 1 1 0
1999 789 31 0 0 1
2000 342 10 0 0 0
2001 2308 22 0 0 0
2002 719 15 1 0 0
2003 491 6 0 0 0
2004 946 10 0 0 0
2005 1 568 8 0 0 0

Expected numbers of tows

Season No. of fur seals per tow

0 l 2 3 4+
1998 515 15.9 136 0.18 0.04
1999 792 25.0 2.71 0.55 0.28
2000 343 7.9 0.56 0.07 0.02
2001 2307 217 0.72 0.05 0.01
2002 719 14.6 0.87 0.09 0.02
2003 490 6.4 0.29 0.03 0.00
2004 946 9.8 0.40 0.04 0.01
2005 1 566 9.7 0.22 0.01 0.00

76



APPENDIX E — continued

Table E6: Characteristics of the posterior distribution of the parameters for the fitted model for the SSTEW
fishery. The time of day effects (dusk, night, and dawn) are relative to day. The gear effect BT is the effect of
bottom trawl gear relative to midwater gear. All observed tows used for model fitting were in the main fishing
season (January—June).

Parameter Mean sd  Median 95% credibility interval
1998 base capture rate (%) 3.18 1.15 2.99 1:52 5.90
1999 base capture rate (%) 3.04 0.96 2.89 1.60 5.34
2000 base capture rate (%) 243 1.01 2.26 1.03 4.88
2001 base capture rate (%) 0.80 0.25 0.76 0.42 1.35
2002 base capture rate (%) 1.92 0.68 1.81 0.91 3.52
2003 base capture rate (%) 1.05 0.52 0.95 0.38 2.40
2004 base capture rate (%) 0.96 0.38 0.90 0.40 1.88
2005 base capture rate (%) 0.56 0.23 0.52 0.23 1.11
dusk 1.28 0.45 1.23 0.59 2.32
night 1.04 0.61 0.92 0.25 2.52
dawn 1.67 0.47 1.62 0.92 2.75
BT 1.38 0.36 1.34 0.79 2.21
duration 0.26 0.20 0.26 -0.11 0.65
d.shore -0.85 0.32 -0.85 -1.47 -0.23
Vessel-season effects variance 0.56 0.23 0.53 0.20 1.10
Extra-dispersion variance 2.91 1.26 2.68 1.10 6.01

Table E7: Observer data capture details and characteristics of the predictive distribution of the total number
of fur seals captured in the SSTEW fishery for the whole of the fishing years 2003—04 and 2004-05 and for the
main fishing seasons 2004 and 2005 (January-June).

Observed
Observed
Fishing year Tows Coverage(%) Captures strike rate(%)
2003-04 956 21.1 10 1.0
2004-05 1576 26.9 8 0.5
In season (Jan—Jun)
2004 956 213 10 1.0
2005 1562 27.9 8 0.5
Predicted
Predicted Predicted
Fishing year Tows captures c.v. (%) 95% prediction interval strike rate(%)
2003-04 4534 74 35 35 139 1.6
2004-05 5861 42 32 21 73 0.7
In season (Jan—Jun)
2004 4 494 73 35 35 138 1.6
2005 5596 39 32 20 69 0.7
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Figure E1: Start positions of observed squid tows ( ), including those with New Zealand fur seal
incidental captures (4), for the main squid fishery areas, Stewart-Snares shelf and Auckland Islands
part of SQU 6T, 200304 (left) and 2004-05 (right).
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Figure E2: Percent of all squid and observed squid tows that used bottom trawl gear, 2003-04 (left) and
200405 (right), for STEW and SQU 6T. Numbers of tows for each category are given above each bar.
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Figure E3 Number of observed tows (histogram) and mean fur seal catch rate ( 95% CI) for SQU 6T and
STEW squid fisheries, 2003-04.
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Figure E4: Number of observed tows (histogram) and mean fur seal catch rate (= 95% CI) for SQU 6T and
STEW squid fisheries, 2004-05.
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Figure ES: Bar plots showing any differences between the proportions of tows for the DN covariate in the
observed and unobserved data for the SSTEW fishery, 200304 (2004) and 2004-05 (2005).
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Figure E6: Bar plots showing any differences between the proportions of tows for the gear covariate in the
observed and unobserved data for the SSTEW fishery, 2003—04 (2004) and 2004-05 (2005).
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Figure E7: Density plots showing any ditferences between the distributions of the d.shore covariate in the
observed and unobserved data for the SSTEW fishery, 2003—04 (2004) and 2004—05 (2005).
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Figure E8: Density plots showing any differences between the distributions of the duration covariate in the
observed and unobserved data for the SSTEW fishery, 2003—04 (2004) and 200405 (2005).
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Figure E9: Density plot of the predictive distribution of the total fur seal captures in the SSTEW fishery,
2003-04 (2004) and 200405 (2005). Vertical line gives the mean predicted total fur seal captures.
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Figure E10: Comparison of the total fur seal captures (95% confidence and prediction intervals) derived from
the predicted and ratio methods for SSTEW, 2004 and 2005 seasons (January—June).
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APPENDIX F: SOUTHERN BLUE WHITING TRAWL FISHERIES, 2004 and 2005

Table F1: Summary of commercial and observed southern blue whiting trawl effort, including observed fur
seal captures, by area*, 2003—04 and 2004-05.

SBW6A  SBW 6B SBW6I SBW 6R All
2003-04
No. vessels 1 3 16 3 17
No. observed vessels 1 ] 7 l 7
% vessels observed 100 33 44 33 41
Total no. tows 1 32 690 3 726
No. observed tows 1 7 238 1 247
% tows observed 100 22 34 33 34
No. observed fur seals 0 9 8 0 17
2004-05
No. vessels 1 5 17 1 17
No. observed vessels 0 3 6 1 6
% vessels observed 0 60 35 100 35
Total no. tows | 100 749 2 852
No. observed tows 0 52 276 1 329
% tows observed 0 52 37 50 39
No. observed fur seals - 24 9 0 33

*  See Figure F1 for location of areas: SBW 6A is at the Auckland Islands Shelf, SBW 6B at Bounty Platform,
SBW 61 at Campbell Rise, and SBW 6R at Pukaki Rise.

Table F2: Total number of tows, percent observed tows, number of fur seals observed caught, for the
southern blue whiting fisheries, by month, and season.

2004 2005

Total % tows  Observed Total % tows  Observed

Area Month tows observed fur seals tows observed fur seals
SBW6A  Aug 0 - 0 - —
Sep 0 - = 1 0 -
Oct 1 100 0 0 - -
Total 1 100 0 ] 0 -

SBW6B  Aug 25 24 9 100 52 24
Sep 7 14 0 0 — -
Oct 0 - 0 — -~
Total 32 22 9 100 52 24
SBW 6l Aug 15 0 - 12 83 0
Sep 666 35 4 737 36 9
Oct 9 67 4 0 - -
Total 690 34 8 749 37 9
SBW6R  Aug 0 - ~ 1 100 0
Sep 0 — 1 0 -
Oct 3 33 0 0 - =
Total 3 33 0 2 50 0
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APPENDIX F — continued

Table F3: Number of observed southern blue whiting trawls and number of observed fur seal captures
reported for tow path and configuration components by trawl gear type, 2003-04.

Tow configuration No. trawl net type No. fur seal captures
components BT MW Total BT MW Total
Net location during fishing

On bottom 7 88 95 5 1 6
Midwater constant 0 90 90 9 9
Midwater broad range 0 13 13 2 2
Mix bottom and mid water 0 49 49 - 0 0
Shape of tow during fishing

Straight line 5 164 169 4 11 15
U 2 60 62 | 1 2
Zigzag 0 15 15 - 0 0
Closed pattern 0 1 1 - 0 0

No. of turns during fishing

0 5 134 139 4 2 6
1 0 60 60 - 10 10
2 2 15 17 1 0 I
3 0 11 11 = 0 0
- 0 9 9 - 0 0
5 0 4 4 = 0 0
6 0 5 5 - 0 0
7 0 1 1 - 0 0
8 0 0 0 - 0 0
9 0 1 1 0 0
Totals 7 240 247 3 12 17

Table F4: Number of observed southern blue whiting trawls and number of observed fur seal captures
reported for tow path and configuration components by trawl gear type, 2004-05.

Tow configuration : No. trawl net type No. fur seal captures
components BT MW Total BT MW Total
Net location during fishing

On bottom 4 115 119 0 10 10
Midwater constant 0 117 117 - 19 19
Midwater broad range 0 32 32 - 3 3
Mix bottom and mid water 0 61 61 - 1 1

Shape of tow during fishing

Straight line 1 169 170 0 10 10
oS 3 120 123 0 8 8
Zigzag 0 33 33 - 15 15
Closed pattern 0 3 3 = 0 0
No. of turns during fishing

0 1 167 168 0 10 10
1 2 93 95 0 6 6
2 1 31 32 0 ) 5
3 0 17 17 - 3 3
4 0 11 11 = 4 4
5 4 4 - 0 0
6 2 2 - 5 5
Totals 4 325 329 0 33 33
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APPENDIX F — continued

Table F5: Frequency of fur seal captures in observed southern blue whiting trawl fisheries, 2004 and

2005 seasons,

No. fur seals

Fishery areas*

per tow SBW 6A

2004

0

1

3

9

Observed tows
Observed fur seals
Incident rate (%o)

2005

W= O

5

Observed tows
Observed fur seals
Incident rate (%)

* Areas are shown in Figure F1.

Table F6: Fur seal mean catch rates using the ratio estimator for the 2004 and 2005 seasons, for each

subareca of SBW 6.

Total Observed

Area tows tows
2004 season (August—October)

SBW 6A 1 1
SBW 6B 32 7
SWB 61 690 238
SBW 6R 3 1
SBW 6 726 247

2005 season (August—QOctober)

SBW 6A 1 0
SBW 6B 100 52
SWB el 749 276
SBW 6R 2 1
SBW 6 852 329

* Areas are shown in Figure F1.

SO = OO -

| S oo OO oo

SBW 6B

% tows
observed

100
22
34
33
34

52
37
50
39

e B = B e i B

_—— hJ GO D

52
24
33

SBW 6l

232

]
(=,
(=]

[ o]
|
Woh OO0 O — =]

No.
fur seals

-] D 00 OO

24
9
0

33

SBW 6R

Mean
catch
rate

0.0
1.286
0.034

0.0
0.290

0.462
0.033

0.0
0.100

oo —O 0O —

oo~ O oo oo —

Standard
error

1.211
0.016

All
Areas

240
5

1

1
247
L7

3

308

Total
estimate

C.V.

(%0)

83
38

27

{7

* Ratio estimates of the totals for SBW 6 are obtained by adding the totals for the subareas and the c.v.s are
obtained from adding the variances
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APPENDIX F — continued

Table F7: Numbers of tows and fur seal captures by fishing year and subarea in the observer data used for
fitting the model to predict the total fur seal captures in SBW6.

Fishing SBW 6A SBW 6B SBW 61 SBW 6R All SBW 6
year Tows  Captures Tows Captures Tows Captures Tows Captures Tows Captures
1995-96 | 0 23 12 119 5 | 0 144 17
1996-97 12 0 18 16 190 14 29 3 249 33
1997-98 0 - 87 57 311 10 20 0 418 67
1998-99 8 0 98 37 236 5 0 - 342 42
1999-00 0 - 32 70 264 14 20 l 316 85
2000-01 2 0 25 39 353 19 8 0 388 58
2001-02 2 0 9 2 321 11 1 0 333 13
2002-03 0 0 ~ 273 9 6 0 279 9
2003-04 0 = 9 9 232 4 10 0 251 13
2004-05 1 0 52 24 282 13 2 0 337 37
Total 26 0 353 266 2 581 104 97 4 3057 374

Table F8: Observed frequencies and expected frequencies for the observed tows calculated using the fitted
model for the SBW6 fishery.

Observed numbers of tows
Season No. of fur seal captures per tow

0 1 2 3 4 5 6 7 8 9 10 19 22
1996 151 5 5 2 0 0 1) 0 0 0 0 0 0
1997 274 9 3 2 3 0 0 0 0 0 0 0 0
1998 368 22 5 4 0 1 0 1 0 0 1 0 0
1999 306 16 5 1 3 0 0 0 0 0 0 0 0
2000 255 16 9 5 1 0 0 0 | 0 0 0 1
2001 410 26 0 2 0 0 1 1 0 0 0 1 0
2002 279 6 1 0 0 0 0 0 0 0 0 0 0
2003 271 0 0 0 0 0 0 0 0 0 0 0
2004 240 5 0 1 0 0 0 0 0 1 0 0 0
2005 308 15 3 1 1 1 0 0 0 0 0 0 0
Expected numbers of tows
Season No. of fur seal captures per tow

0 1 2 3 4 5 61
1996 151 85 1.84 070 035 020 043
1997 273 131 243 0.88 045 0.27 0.68
1998 368 202 588 287 167 105 259
1999 305 167 4.82 212 1.09 061 [L.10
2000 263 146 373 184 1.17 082 3.09
2001 411 220 405 142 071 043 1.17
2002 277 7.5 0.87 024 0,10 0.05 0.10
2003 270 7.9 0.81 0.17 006 003 0.08
2004 237 83 1.18 036 0.17 0.09 020
2005 308 140 324 139 074 044 095
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APPENDIX F — continued

Table F9: Characteristics of the posterior distribution of the parameters for the fitted model for the whole of
the SBW6 fishery. The time of day effects (dusk, night, and dawn) are relative to day. The gear effect BT is the
effect of bottom trawl gear relative to midwater gear. All observed tows used for model fitting were in the main
fishing season (August—October).

Parameter Mean sd  Median 95% credibility interval
1996 base capture rate (%) 3.34 1.13 3.15 1.73 6.18
1997 base capture rate (%) 3.87 1.25 3.65 2.12 6.83
1998 base capture rate (%) 2.60 0.74 2.51 1.40 4.28
1999 base capture rate (%) 2.30 0.75 2.23 1.07 3.92
2000 base capture rate (%) 3,79 1.17 3.60 2.15 6.60
2001 base capture rate (%) 3.87 1.10 3.68 222 6.53
2002 base capture rate (%) 248 0.81 241 1.10 4.29
2003 base capture rate (%) 2,56 0.82 2.48 1.21 4.44
2004 base capture rate (%) 2.79 0.85 2.69 1.41 4.69
2005 base capture rate (%) 2.54 0.79 2.46 1.23 4.32
bounty 28.14 9.28 26.44 14.88 51.00
dusk 0.91 0.27 0.88 0.48 1.55
night 2.30 0.49 2.25 1.49 343
dawn 1.63 0.39 1.59 0.99 2.50
BT 2.48 1.13 2.25 0.95 5.28
duration 0.26 0.12 0.25 0.03 0.49
d.shore 0.39 0.28 0.38 -0.16 0.93
Vessel-season effects variance 0.49 0.20 0.46 0.17 0.95
Extra-dispersion variance 3.03 0.53 2.99 2.09 4.16

Table F10: Observer data capture details and characteristics of the predictive distribution of the total number
of fur seals captured in the whole of the SBW6 fishery for the whole of the fishing years 2003—04 and 200405
and for the main fishing seasons 2004 and 2005 (August—October).

Observed
Observed
Fishing year Tows Coverage(%) Captures strike rate(%)
2003-04 251 339 13 5.2
2004-05 337 38.7 37 11.0
In season
2004 (Aug—Oct) 247 34.0 17 6.9
2005 (Aug-Oct) 329 38.6 33 10.0
Predicted
Predicted Predicted
Fishing year Tows captures c.v. (%) 95% prediction interval strike rate(%)
2003-04 740 52 37 26 105 7.0
2004-05 870 90 39 52 177 10.3
In season
2004 (Aug—Oct) 726 55 37 29 107 7.6
2005 (Aug—Oct) 852 85 39 47 169 10.0
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Figure F1: Start positions of observed southern blue whiting tows ( ), including those with New
Zealand fur seal incidental captures (A), for the main fishery areas during August to October, 2004
(left) and 2005 (right).

100 1 1.2
9 2004 2005 1
0 80 t g
s 707 ro.a &
B 607 g
2 50+ T + 06 2
2 40 . 5
g 30 0.4 §
Z 20+ T 1 02 =
13 T - + + '{' + 0
AV BC BD S T X ZA AC AK BE N S ZA

Observed vessel

Figure F2: Number of observed tows (histogram) and mean fur seal catch rate (+ 95% CI) for
southern blue whiting vessels in all fisheries during August—October, 2004 (left) and 2005 (right).
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Figure F3: Bar plots showing any differences between the proportions of tows for the DNV covariate in the
observed and unobserved data for the SBW6 fishery, 2003—-04 (2004) and 2004—05 (2005).
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Figure F4: Bar plots showing any differences between the proportions of tows for the gear covariate in the
observed and unobserved data for the SBW6 fishery, 2003—04 (2004) and 2004-05 (2005).
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Figure F5: Bar plots showing any differences between the proportions of tows for the subarea covariate in the
observed and unobserved data for the SBW6 fishery, 2003—04 (2004) and 200405 (2005).
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Figure F6: Density plots showing any differences between the distributions of the d.shore covariate in the
observed and unobserved data for the SBW6 fishery, 2003-04 (2004) and 2004-05 (2005).
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Figure F7: Density plots showing any differences between the distributions of the duration covariate in the
observed and unobserved data for the SBWo fishery, 2003—04 (2004) and 2004-05 (2005).
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Figure F8: Density plot of the predictive distribution of the total fur seal captures in the SBW®é fishery, 2003—
04 (2004) and 2004-05 (2005). Vertical line gives the mean predicted total fur seal captures.
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Figure F9: Comparison of the total fur seal captures (95% confidence and prediction intervals) derived from
the predicted and ratio methods for SBW6, 2003—04 (2004) and 200405 (2005).
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APPENDIX G: OTHER TRAWL FISHERIES, 2003-04 and 200405

Table G1: Total effort (CELR and TCEPR) and observed data (including fur seal captures) for trawl
fisheries with observer coverage other than hoki, southern blue whiting, and squid, 200304,

Fishery area*
Target FMA | FMA 2 FMA3 FMA 4 FMA S FMAa 6 FMA T FMA B FMA 9 Total

Number of tows

BAR 120 125 950 33 149 - 1715 264 31 3 387
HAK — - 1 127 6 6 531 - - 671
IMA - - 8 - 36 - 131 399 362 936
LIN 30 5 35 - 120 30 28 - 8 256
OEO - 9 541 163 89 780 ~ 21 1 603
ORH 142 395 64 | 586 71 107 185 - 183 2733
RCO 4 7 4011 - 2 - 929 5 4958
SCI 3 475 12 38 12 39 = ~ ~ 579
SWA 3 4 26 - 6l - 11 - - 105
WWA - - - - 74 - - - 74
All 7 702 6 764 16274 21255 3152 962 13 824 2 348 2024 56 205
Number ol observed tows

BAR - - 7 - 18 - 2 15 5 47
HAK - - - 32 40 15 73 - - 160
JIMA - - - - 3 - 14 38 103 158
LIN ~ ~ 3 11 - - - 14
QEO - - 108 68 8 193 - - 16 393
ORH 68 - - 539 - 55 - 121 974
RCO - - 3 - - - - ~ - 3
SCI 5 - 64 173 1 169 - - - 412
SWA - - 7 - 4 - - - — 11
WWA - - - 41 - - - - 41
All 73 - 189 812 118 447 89 53 245 2217

Number of observed fur seal captures

BAR - - 0 - 0 - 0 0 0 0
HAK = = - 0 0 0 0 B 0
IMA - - - - 0 = 2 0 0 2
LIN - - - - 0 0 = - - 0
OEO - . U] 0 0 1 - - 0 1
ORH 0 = - 0 - 1 = = 0 1
RCO = = 0 - —- — = = — 0
SCI 0 - 0 0 0 | - - - 1
SWA = = 0 - 0 - = = 0
WWA ~ ~ - 0 - = e = 0
All 0 - 0 0 0 3 2 0 0 3

*  Fishery areas are Fishery Management Areas. Note the total “All" under Target is for all targets, except hoki,
southern blue whiting, and squid. For effort in waters outside the EEZ: of the 328 ORH tows, 191 were
observed; 14 BNS tows were reported; and 11 CDL tows were observed.
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APPENDIX G — continued

Table G2: Total effort (CELR and TCEPR) and observed data (including fur seal captures) for trawl
fisheries with observer coverage other than hoki, southern blue whiting, and squid, 2004-05.

Fishery area*
Target FMA | FMA 2 FMA 3 FMA 4 FMA 5 FMA 6 FMA 7 FMA 8 FMA 9 Total

Number of tows

BAR 20 23 1071 3 336 - 2316 428 132 4329
BYX 233 521 - 519 - - - 30 1 303
oL 284 416 7 | - - - - 76 T84
EMA - - - — - = 1 15 I 17
GUR | 285 3603 174 | 167 - 163 793 713 7199
HAK - - 80 532 75 80 782 - | 5355
IMA - 1 10 - 52 - 361 I 169 399 2492
LIN 17 2 59 12 431 304 131 - 9 965
MOK 14 | - - 6 5 - 26
OEO 7 550 144 81 811 - - 1 599
ORH 177 690 236 2 804 122 276 447 4] 229 4991
RBT - - - - - - d - - 3
RBY 10 63 — - - - — - 1t 134
RSK - 18 - 2 3l 51
5C1 K86 674 9 1 770 12 | 9 7 3368
SWA 11 1 156 36 17 I 107 - 3 442
TAR 2098 4490 | 400 286 34 - 1 380 243 414 10 345
WAR 392 372 202 362 9 1337
WWA = — 5 3 331 17 356
All 5071 1207 4 154 6111l | 962 1 527 6 068 2672 2524 41 296
Number of observed tows

BAR - - 5 39 86 19 149
BY X 20 Zz 19 = - = =5 5 40
CDL 5 4 - - - - - - 7 16
EMA - - - | 7 . 8
FRO - - 2 - | - 3
GUR - 3 - - - - - - - 3
HAK - - 9 - - - 108 - = 117
IMA 4 = 8 — 137 176 235 300
LIN = - - 23 68 | 92
MOK - | - - - - - - - 1
OEO - - 79 129 2 247 = = = 467
ORH 24 9 5 787 I8 169 53 60 1125
RBT - oz - 5 5
RBY - — - - - - = = I |
RSK - - 1 - - - |
S8CI 51 15 77 - - 143
SWaA - - 9 4 8 21
TAR = 13 - 13
WAR 1 - - ] - 23 - - 3
WWA = . - - - - 7
All 100 46 125 1 ¢12 103 485 400 202 308 2 781
Number of observed fur scal captures

BAR 0 - 0 - 19 0 - 19
BYX 0 0 0 0 0
CDL 1] (1] - - - " - == a {]
EMA - - — - - - 0 (1] - (1]
FRO - {} = = - 1] = - (1]
GUR . 1] - - i}
HAK = = 0 - - - 2 - - 2
IMA — = 0 - 0 0 | 4 5
LIN - - - = | 3] 0 - 7
MOK - 0 - - 0
OEO . 0 ] 0 I - - I
ORH 0 0 0 ] 0 3 0 0 3
RBT - - - - - = 0 - - 0
RBY - - - - - - = - 1] ]
RSK - - —~ - . 0 - - - [i]
5C1 0 0 0 = = = = = 0
SWA 5 - - 0 - 0 - - 0
TAR - 0 - - - - = = = 0
WAR - 0 - - 0 - - - - 0
WWA - - - - 0 - E - - 0
All 0 0 0 ] | 10 21 | 4 37

*  Fishery areas are Fishery Management Areas. Note the total “All" under Target is for all targets where there was observer
coverage, except hoki, southern blue whiting, and squid. For effort outside the EEZ: of 200 ORH tows, 60 were observed; of
the 40 OEO tows, | was observed; and there was | observed JMA tow.
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APPENDIX G — continued

Table G3: Total effort (CELR and TCEPR) for species with no observer coverage, 2003-04 and 2004-05.
Data are as reported and stored in MFish catch and effort database. Target species codes are given in
Table G4.

Fishery area*

Target FMA 1 FMA 2 FMA 3 FMA 4 FMA 5 FMA 6 FMA 7 FMA 8 FMA 9 Total
2003-04

BFL - - - = 27 - - - - 27
BNS 1 6l - 128 - - - = - 190
BYX 127 148 = 87 - = = = 36 308
cbL 203 168 1 = = - o = 40 412
ELE - - 268 - 48 = = = - 316
ESO | 465 - 11 - 25 16 - 518
FLA 137 205 7579 - 915 - 7 954 360 = 17 150
FLO = - 58 4 - 6 - 68
GFL 4 - - - - - 9 - 13
GSH = 5 59 - 2 - 124 - 1 191
GUR SR7 1731 124 2 59 - 260 560 602 3925
HPB 13 - 2 = = = = 15
1DO 1132 23 = - - = 43 100 2 1 300
LEA 15 N 37 - 26 16 = 154
LSO - - 868 30 - 7 - - 905
MOK - 7 - - : - 2 - - 9
QsC = £ 323 - - - ~ - 323
RBY 1 38 = - - - - 2 50
RSK - = 8 = = ~ = = = 8
SCH 3 = 1 = 3 4 = [
SFL 23 164 127 = 81 — 5 9 - 409
SKI1 137 95 - - - 2 1 245
SNA 2798 245 - - 262 53 730 4088
SPE - - 89 2 - - 9l
SPO = = = - 9 - 6 - 15
STA 38 - 16 24 1278 - 182 = - 1 538
TAR 1309 2503 484 65 20 = 1 045 178 345 5049
TRE 866 36 - - - 48 252 550 1752
WAR 309 87 = 5 - 274 70 =% 745
YBF - - 19 - - - - - 19
Misc 13 5 15 0 3 - 9 2 0 47
All 7 400 5744 10 606 308 2532 0 10292 | 680 2319 40 881
2004-05

BCO = - 49 = - - - = - 49
BWS ~ - - 10 = — — - = 10
CAR 20 T - - - - - = 27
ELE - - 540 77 - - - = 617
ESO I - 442 8 - I5 = = 466
FLA 146 562 1} 392 = | 678 2 10 121 297 2 24 200
GSH = 1 58 - - - 221 B 280
DO 2063 64 > = - - 62 59 9 2257
LDO -~ = - = = = 30 = - 30
LEA 1 6 = 64 - 20 18 = 109
LSO 1 069 = 47 - 10 e = 1126
PAD = 10 3 = = = - - 13
QsC - = 196 = 34 = - - = 230
RCO 15 7 5078 = 5 = I 681 4 - 6 800
SBO L 1 - - - - = = = 12
SCH — I — - - - 6 17 3 32
SFL 13 316 129 = 23 - 16 17 - 514
SKI 110 194 = 2 = = — —~ 3 309
SNA 5046 325 | = 2 - 419 175 1433 7 401
SPD 2 4 116 — 106 - 6 = = 234
SPE = = 82 8 - - - - - 90
SPO 4 = = = 13 = ~ | 1 19
STA 47 = 39 65 1 794 - 166 - - 2111
TRE 1556 52 - - - - 89 206 1 681 3 584
TRLU 31 = + = = = - = = 31
YBF | - 105 - - - - - - 106
Misc 12 9 29 4 I 0 19 2 L 77
All 9079 1 553 19334 89 3 862 2 12 881 796 3138 50 734
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APPENDIX G — continued

Table G4: Names and codes for target species mentioned in Table G3.

Target code

BCO
BFL
BNS
BWS
CAR
CDL
ELE
ESO
FLA
FLO
GFL
GSH
GUR
HPB
JDO
LDO
LEA
LSO
MOK
PAD
Qsc
RBY
RCO
RSK
SBO
SCH
SFL
SKI
SNA
SPD
SPE
SPO
STA
TAR
TRE
TRU
TRE
TRU
WAR
YBF

Common name

blue cod

black flounder
bluenose

blue shark

carpet shark
cardinalfish
elephantfish
New Zealand sole
flatfish

flounder
greenback flounder
ghost shark
gurnard

hapuku & bass
John dory
lookdown dory
leatherjacket
lemon sole

moki

paddle crab
queen scallop
rubyfish

red cod

rough skate
southern boarfish
school shark
sand flounder
gemfish

snapper

spiny dogfish

sea perch

rig

giant stargazer
tarakihi

trevally
trumpeter
trevally
trumpeter

blue warehou
yellow-belly flounder

Scientific name

Parapercis colias

Rhombosolea retiaria
Hyperoglyphe antarctica
Prionace glauca
Cephaloscylliuvm isabellum
Apogonidue

Callorhinchus milii
Peltorhamphus novaezeelandiae

Rhombosolea tapirina
Hvdrolagus novaezealandiae
Chelidonichthys kumu
Polyprion oxvgeneios & P. americanus
Zeus faber

Cyttus traversi

Parika scaber

Pelotretis flavilatus
Latridopsis ciliaris

Ovalipes catharus
Psychrochlamys delicatula
Plagiogeneion rubiginosum
Pseudophycis bachus
Dipturus nasutus
Pseudopentaceros richardsoni
Galeorhinus galeus
Rhombosolea plebeia

Rexea solandri

Pagrus auratus

Squalus acanthias
Helicolenus spp.

Mustelus lenticulatus
Kathetostoma giganteum
Nemadactylus macropterus
Pseudocaranx dentex

Latris lineata

Pseudocaranx dentex

Latris lineata

Seriolella brama
Rhombosolea leporina



APPENDIX H: FISHER REPORTS OF FUR SEAL CAPTURES, 2003—-04 and 2004-05
Table H1: Numbers of New Zealand fur seals reported by fishers during 2003—04 and 2004-05*
Fishing Target Fishery Management Area

method species FMA2 FMA3 FMA4 FMAS FMA6 FMA7 FMAS8 FMA9 Total (% dead)
2003-04

BLL LIN - — - - 1 - - = 1 (100)
SLL STN - - 11 = 23 - - 34 (6)
Trawl BAR - 6 - 2 - — - - 8 (88)
HAK - : - ~ 5 : - 5(20)
HOK - 38 1 4 2 86 - - 131 (89)
IMA - - - - - 2 — - 2 (100)
OEO - - - - 2 - - 2 (50)
ORH — = — — 1 ™ - = 1 (100)
RCO - 1 - - - - - - 1 (100)
SBW ~ - - - 32 - 32 (97)
SCI - E 2 - 1 - - - 3(67)
SQU - 8 - 15 11 - - - 34(71)
UNK : - - - - 3 - 3 (100)
Total - 53 3 21 49 96 - - 222 (85)
Fishing year total - 53 3 32 50 119 - - 257 (75)
2004-05
SLL STN 1 - — 8 - 8 — - 17 (0)
Trawl BAR - 1 - 1 - 14 1 - 17 (100)
EMA - — - - - - 2 E 2 (100)
FLA - - - - - 1 - 1 (100)
HAK - - - 8 - - 8 (63)
HOK - 16 - 44 7 123 - - 190 (92)
IMA - - - - - - 1 4 5(100)
LIN - I 2 7 - - 10 (70)
OEO - - E - 1 - - - 1 (0)
ORH - — - - 2 - - 2(0)
SBW - - - 36 - - - 36 (89)
SQU - 2 - 12 2 - - - 16 (88)
WAR - — - | - - - - 1 (100)
WWA - - 1 - - 1(0)
Total - 20 - 61 55 146 3 4 290 (89)
Fishing year total 1 20 - 69 55 154 4 4 307 (34)

*  These data represent those recorded as ‘FUR" and are shown in Figure Gl. For the fishing methods: BLL is
bottom longline and SLL is surface longline. Target fishery codes are given in Table A2. Animals reported from
Cook Strait hoki fishing are included in the FMA 7 total. Another 10 animals were recorded as captured ‘SEA’ in
2003-04; and in 200405, 26 animals were recorded as “SEA’ (Table G2).
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APPENDIX H —continued
Table H2: Number of other seals reported by fishers during 2003—04 and 2004-05*
Fishing Target Fishery Management Area

method species FMA2 FMA3 FMA4 FMAS FMA6 FMA7 FMAS FMA9 Total (% dead)
2003-04

SLL STN - - - 2 - - - 2 (0)

Trawl HOK - 5 - 1 | - — - 7(57)
SQU - - - - 1 - - - 1(0)
Total 5 - 1 2 - - - 8 (38)

Fishing year total - 5 - 3 2 - = - 10 (40)

2004-05

Trawl GUR - - — - — - 1 - 1 (100)
HAK - - - — - 2 - 2 (100)
HOK 8 - - 13 - - 21 (86)
SBW - - - - 1 - - - 1 (100)
SQU — - - - 1 - - 1 (100)

Fishing year total - 8 - - 2 15 1 - 26 (88)

*  These data represent those recorded as ‘SEA. For the fishing methods: SLL is surface longline. Target fishery
codes are given in Table A2. Note: one fisher recorded "LEO’ (leopard seal) for an animal caught in a SBW tow

in FMA 6.
2003-04 2004-05
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Figure H1: Position data recorded for each animal reported as ‘FUR’ in the fisher-reported nonfish
bycatch data during 2003-04 (left) and 2004-05 (right) for trawls, surface longlines (SLL), and
bottom longlines (BLL), by Fishery Management Area.
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APPENDIX I: COMPARISON BETWEEN YEARS
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Figure I1: Observed effort (left) and fur seal captures (right) for the target fisheries with most observed
captures, 2000-01 (2001) to 200405 (2005), where HOK is hoki, SQU is squid, and SBW is southern blue
whiting.

2000 - 0.2

1800 0.18

|

1600 I 0.16

1400 + l 0.14
g e - | %
2 1200 | 1012 ©
B m
[iF) D
£ 1000 + +01 2
w -
8 £
> 800 0.08 §
o il @
> =

600 -+ 0.06

400 B - + * 1 004

200 | | + '|' -I- -|- L 0.02

0 | L — 0
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Fishing year

Figure I12: Observed effort (histogram) and mean fur seal capture rates (+ 95% confidence intervals)
for the WCSI hoki fishery, 1990-91 (1991) to 2004-05 (2005).
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