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Smooth skin dogfish (Centroscymnus owstoni) CYO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 12
Total catch weight (kg): 1244.6
Number measured 406
Length range (mean) (cm) 28-116 (61.0)
Number weighed 240

Length-weight parameters a, b (%) _

This species has been well identified during the time series. It is found deeper than 800 m.
The core survey area and depth range is appropriate for this group. Distribution does extend to
the areas deeper than 800 m surveyed from 2000 to 2009. It was not recorded from the Bounty
Platform.

Biomass of this species is poorly estimated by the core survey. Biomass in the areas deeper
than 800 m surveyed from 2000 to 2009 is aso poorly estimated. Biomass shows no clear
trend since the start of the time series. Higher catches are recorded from the northwest at

Puysegur.

Gonad stage data indicate that most fish are immature.
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Distribution of Centroscymnus owstoni from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Centroscymnus owstoni for core strata,
strata outside the core area and all strata.
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Trends in relative biomass estimates (£ 2 standard errors) of Centroscymnus owstoni for

core strata (above) and all strata (below).
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Gonad stage summaries by sex for Centroscymnus owstoni. Percentage at each stage
using the SS staging method.

Survey M1 M2 M3 F1 F2 F3 F4 F5 F6
TAN91I05 NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA
TAN9310 NA NA NA NA NA NA NA NA NA
TANO012 NA NA NA NA NA NA NA NA NA
TANO118 NA NA NA NA NA NA NA NA NA
TANO219 NA NA NA NA NA NA NA NA NA
TANO317 NA NA NA NA NA NA NA NA NA
TANO414 NA NA NA NA NA NA NA NA NA
TANO515 NA NA NA NA NA NA NA NA NA
TANO617 NA NA NA NA NA NA NA NA NA
TANO714 NA NA NA NA NA NA NA NA NA
TANO813 NA NA NA NA NA NA NA NA NA
TANO0911 77 8 15 100 0 0 0 0 0
ALL 77 8 15 100 0 0 0 0 0
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Longnosed velvet dogfish (Centroscymnus crepidater) CYP

o
7
H |

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 13706.3
Number measured 3537
Length range (mean) (cm) 24-101 (71.1)
Number weighed 2165
Length-weight parameters a, b (%) 0.0015188, 3.265615 (98.50)

This species has been well identified during the time series. It is found deeper than 800 m.
The core survey area and depth range is appropriate for this group. Distribution does extend to
the areas deeper than 800 m surveyed from 2000 to 2009. It was not recorded from the Bounty
Platform.

Biomass of this speciesis moderately well estimated by the core survey. Biomassin the areas
deeper than 800 m surveyed from 2000 to 2009 is also well estimated. Biomass shows no
clear trend since the start of the time series. Higher catchrates are recorded from the
northwest at Puysegur and east of the Stewart/Snares.

Length frequencies have multiple modes and include both adults and juveniles. Mean length
shows no clear trend since the start of the time series. Gonad stage data indicate that most fish
areimmature and mature.
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Distribution of Centroscymnus crepidater from all summer surveys. Valid biomass
stations only.
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Relative biomass estimates (t) and c.v.s (%) of Centroscymnus crepidater for core strata,
strata outside the core area and all strata.
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Trends in relative biomass estimates (+ 2 standard errors) of Centroscymnus crepidater
for core strata (above) and all strata (below).
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Catchrates of Centroscymnus crepidater. Circle area is proportional to the maximum

catchrate from all surveys (see Table 5).
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TANO617 CYP
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48° -

50° X

52° X

TANO0911 CYP

Length summaries

170°E

Survey Minimum length

(cm)
TAN9105 NA
TAN9211 NA
TAN9310 NA
TANO0012 NA
TANO118 54
TANO0219 31
TANO317 30
TANO414 29
TANO515 28
TANO617 24
TANO714 25
TANO0813 31
TANO0911 29

175°

Maximum length

(cm)

NA
NA
NA
NA
92
99
99
98
99
98
98
100
101

180°

Mean length Number measured
(cm)
NA 0
NA 0
NA 0
NA 0
83.3 3
71.0 382
775 454
69.9 431
77.3 509
70.5 563
68.2 463
775 248
77.4 483
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Population scaled length frequencies of Centroscymnus crepidater for all strata.
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Number of fish (hundreds of thousands)
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Gonad stage summaries by sex for Centroscymnus crepidater. Percentage at each stage
using the SS staging method.

Survey M1 M2 M3 F1 F2 F3 F4 F5 F6
TAN9105 NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA
TAN9310 NA NA NA NA NA NA NA NA NA
TANOO012 NA NA NA NA NA NA NA NA NA
TANO118 NA NA NA NA NA NA NA NA NA
TANO0219 NA NA NA NA NA NA NA NA NA
TANO317 NA NA NA NA NA NA NA NA NA
TANO414 NA NA NA NA NA NA NA NA NA
TANO515 NA NA NA NA NA NA NA NA NA
TANO0617 NA NA NA NA NA NA NA NA NA
TANO714 NA NA NA NA NA NA NA NA NA
TANO813 NA NA NA NA NA NA NA NA NA
TANO0911 35 2 63 19 29 27 10 14 1
ALL 35 2 63 19 29 27 10 14 1
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Dawsons catshark (Halaelurus dawsoni) DCS

Ha\af.\ul‘us c)apo Sﬁi"\.l

TANOG | F
/%L CHAZZ[PMa
Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 12
Total catch weight (kg): 211
Number measured 16
Length range (mean) (cm) 27-41 (34.9)
Number weighed 15

Length-weight parameters a, b (%) _

This species has been well identified during the time series. It is not found deeper than 800

m. The core survey area and depth range is appropriate for this group. It was not recorded
from the Bounty Platform.

Biomass of this speciesis poorly estimated by the core survey. Biomass shows no clear trend
since the start of the time series.

Thereisno length or gonad stage data presented.
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Distribution of Halaelurus dawsoni from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Halaelurus dawsoni for core strata, strata

outside the core area and all strata.
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Trends in relative biomass estimates (+ 2 standard errors) of Halaelurus dawsoni for
core strata (above) and all strata (below).
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Dealfish (Trachipterus trachypterus) DEA

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 9
Total catch weight (kg): 133.6
Number measured 0
Length range (mean) (cm) -
Number weighed 0

Length-weight parameters a, b (r?)

This species has been well identified during the time series. It is pelagic. The core survey area
and depth range is not appropriate for this species. It was not recorded from the Bounty
Platform.

There were too few fish caught to determine whether the core survey area is appropriate
for this species. Biomass of this species is poorly estimated by the core survey. Catch rates
are highest at Puysegur.

There is no length or gonad stage information presented.
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Distribution of Trachipterus trachypterus from all summer surveys. Valid biomass
stations only.
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Relative biomass estimates (t) and c.v.s (%) of Trachipterus trachypterus for core strata,
strata outside the core area and all strata.
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Trends in relative biomass estimates (£ 2 standard errors) of Trachipterus trachypterus
for core strata (above) and all strata (below).
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Deepwater spiny skate (Amblyraja hyperborea) DSK

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg): 26
Number measured

Length range (mean) (cm)

Number weighed

Length-weight parameters a, b ()

| Ol owoN

This species has been well identified during the time series. It is found deeper than 800 m.
The core survey area and depth range is not appropriate for this group. Distribution does
extend to the areas deeper than 800 m surveyed from 2000 to 2009. It was not recorded from
the Bounty Platform.

There were too few fish caught to determine whether the core survey area is appropriate
for this species. Biomass of this species is poorly estimated by the core survey. Biomass
shows no clear trend since the start of the time series. Biomass in the areas deegper than 800 m
surveyed from 2000 to 2009 is also poorly estimated. Higher catches are recorded from the
north and west.

There is no length or gonad stage information presented.
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Distribution of Amblyraja hyperborea from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Amblyraja hyperborea for core strata,
strata outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 0 NA NA NA NA NA NA NA 0 NA
TAN9211 0 NA NA NA NA NA 0 0 0 NA
TAN9310 0 NA NA NA NA NA 0 0 0 NA
TANO0O012 0 NA 0 0 0 0 NA NA 0 NA
TANO118 0 NA 0 0 0 0 NA NA 0 NA
TANO0219 9 100 99 50 0 0 NA NA 109 47
TANO317 0 NA 0 0 NA NA NA NA 0 NA
TANO414 0 NA 0 0 NA NA NA NA 0 NA
TANO515 0 NA 0 0 0 0 NA NA 0 NA
TANO617 0 NA 36 71 NA NA NA NA 36 71
TANO714 10 100 0 0 0 0 NA NA 10 100
TANO0813 0 NA 0 0 0 0 NA NA 0 NA
TANO0911 0 NA 0 0 0 0 NA NA 0 NA

Trends in relative biomass estimates (£ 2 standard errors) of Amblyraja hyperborea for

core strata (above) and all strata (below).
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Deepsea pigfish (Congiopodus coriaceus) DSP

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg): 19
Number measured

Length range (mean) (cm)

Number weighed

Length-weight parameters a, b ()

| Ol owh

This species has been well identified during the time series. It is found shallower than 300 m.
The core survey area and depth range is not appropriate for this species. It is recorded from the
Bounty Platform.

Biomass of this speciesis poorly estimated by the core survey. Biomass shows no clear trend
since the start of the time series. Catches are highest to the north of Campbell I1sland.

There is no length or gonad stage information presented.
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Distribution of Congiopodus coriaceus from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Congiopodus coriaceus for core strata,

strata outside the core area and all strata.

Survey
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Trends in relative biomass estimates (+ 2 standard errors) of Congiopodus coriaceus for
core strata (above) and all strata (below).
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Deepwater octopus (Graneledone spp.) DWO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 12
Total catch weight (kg): 266.0
Number measured 0
Length range (mean) (cm) -
Number weighed 0

Length-weight parameters a, b (r?)

This species group has been well identified during the time series. It is found deeper than 800
m. The core survey area and depth range is appropriate for this group. Distribution does extend

to the areas deeper than 800 m surveyed from 2000 to 2009. It was recorded from the Bounty
Platform.

Biomass of this speciesis poorly estimated by the core survey. Biomass shows no clear trend
since the start of the time series. Biomass in the areas deeper than 800 m surveyed from 2000
to 2009 is aso poorly estimated. Higher catches are recorded from the north and west of the
survey area.
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Distribution of Graneledone spp. from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Graneledone spp. for core strata, strata
outside the core area and all strata.

Survey Core

biomass
TAN9105 76
TAN9211 0
TAN9310 68
TANO0012 8l
TANO0118 87
TANO0219 6
TANO0317 51
TANO414 53
TANO515 95
TANO0617 100
TANO714 34
TANO0813 47
TAN0911 87

Core

37

0
38
41
38
76
52
72
42
39
66
52
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Strata
27+28
(c.v.) biomass

NA
NA
NA
25
6

0
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18
15
17
28
13
18

27+28
(cv)

NA
NA
NA
46
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0
55
8
36
38
48
93
56

Stratum
26
biomass

NA
NA
NA

NA
NA
24
NA
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Stratum

26 17
(c.v.) biomass
NA NA
NA 0
NA 20
0 NA

0 NA

0 NA
NA NA
NA NA
100 NA
NA NA
81 NA
0 NA

0 NA

17 Total
(cv.)  biomass
NA 76
0 0
90 88
NA 107
NA 92
NA 6
NA 64
NA 71
NA 133
NA 117
NA 86
NA 60
NA 105

Tota
(cv)

37

36
33
36
76

54
35
33
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46

Trends in relative biomass estimates (+ 2 standard errors) of Graneledone spp. for core

strata (above) and all strata (below).
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Urchins

ECN

Coded as ACO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as ARA

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as CID

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as DHO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as ECH

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as ECN

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as ECT

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as GOU

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as GPA

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as GRM

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Coded as HIS

Ministry for Primary Industries

Sub-Antarctic summer trawl survey series o 31



Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as OBE

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as PCD

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as PMU

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as PSA

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as STC

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as SUR

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as TAM

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as URO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

10
451.4

61.8

This group has not been well identified during the time series, particularly on early surveysin
1991 and 1992. Some members of this group are found deeper than 1000 m. The core survey
area and depth range is appropriate for this group. Distribution extends to strata deeper than
800 m surveyed from 2000 to 2009. It is not recorded from the Bounty Platform.

Biomass of this speciesis poorly estimated by the core survey from 1993. Biomassin the areas
deeper than 800 m surveyed from 2000 to 2009 is poorly estimated. Biomass shows no clear

trend since 1992.
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Distribution of Urchins from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Urchins for core strata, strata outside the
core area and all strata.

Survey Core

biomass
TAN9105 0
TAN9211 111
TAN9310 66
TANO0012 235
TANO0118 191
TANO0219 38
TANO0317 106
TANO414 42
TANO515 195
TANO0617 124
TANO714 73
TANO0813 70
TAN0911 290

Trends in relative biomass estimates (+ 2 standard errors) of Urchins for core strata

Core
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93
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40
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78
32
62
46
65
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(above) and all strata (below).
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Deepsea cardinalfish (Epigonus telescopus) EPT

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 12
Total catch weight (kg): 120.5
Number measured 338
Length range (mean) (cm) 12-49 (24.8)
Number weighed 166

Length-weight parameters a, b (r%) _

This species has been well identified during the time series. It is not known if juveniles have
been misidentified as the white cardinalfish (Epigonus denticulatus). Deepsea cardinafish are
found deeper than 800 m, however the core survey area and depth range is appropriate for
this species. Distribution does not extend to the areas deeper than 800 m surveyed from 2000
to 2009. It is not recorded from the Bounty Platform

Biomass of this speciesis poorly estimated by the core survey. Biomass shows no clear trend
since the start of the time series. Catches are highest in the northwest at Puysegur.

There is no length information presented. Gonad stage data indicate that most fish are
immature and resting.
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Distribution of Epigonus telescopus from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Epigonus telescopus for core strata,
strata outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 3 80 NA NA NA NA NA NA 3 80
TAN9211 2 83 NA NA NA NA 0 0 2 83
TAN9310 13 100 NA NA NA NA 0 0 13 100
TANO0O012 1 71 0 0 0 0 NA NA 1 71
TANO118 7 92 0 0 0 0 NA NA 7 92
TANO0219 9 44 0 0 0 0 NA NA 9 44
TANO317 1 83 0 0 NA NA NA NA 1 83
TANO414 3 62 0 0 NA NA NA NA 3 62
TANO515 5 38 0 0 0 0 NA NA 5 38
TANO617 3 56 0 0 NA NA NA NA 3 56
TANO714 0 0 0 0 0 0 NA NA 0 0
TANO0813 12 66 0 0 0 0 NA NA 12 66
TANO0911 12 71 0 0 0 0 NA NA 12 71

Trends in relative biomass estimates (+ 2 standard errors) of Epigonus telescopus for
core strata (above) and all strata (below).
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Gonad stage summaries by sex for Epigonus telescopus. Percentage at each stage using
the MD staging method.

Survey

TAN9105
TAN9211
TAN9310
TANO0012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO0617
TANO714
TANO813
TANO0911

ALL

M1
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NA
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NA
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100
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M2

NA
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NA
NA

0

0

0

M3

NA
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NA
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NA
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NA
NA

0

0

0

M4
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NA
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NA
NA
NA
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0

0

M5
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NA
NA

0

0

M6
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NA
NA
NA
NA

0

0

M7

NA
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NA
NA
NA
NA
NA
NA
NA

0

F1

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
100

57

60

F2

NA
NA
NA
100
NA
NA
NA
NA
NA
NA
NA

43

40

F3

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

0

0

F4

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

0

0

F5

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

0

0

F6

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

0

0

F7

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

0

0
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Baxters lantern dogfish (Etmopterus baxteri) ETB

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 6 209.4
Number measured 3306
Length range (mean) (cm) 20-82 (56.4)
Number weighed 2662
Length-weight parameters a, b () 0.003056, 3.133997 (98.2)

This species has been well identified during the time series. It is found deeper than 800 m.
The core survey area and depth range is appropriate for this group. Distribution does extend to
the areas deeper than 800 m surveyed from 2000 to 2009. It was recorded from the Bounty
Platform.

Biomass of this species is well estimated by the core survey. Biomass in the areas deeper than
800 m surveyed from 2000 to 2009 is well estimated. Biomass has increased since the start of
the time series. Higher catchrates are recorded from the northwest and eastern parts of the
survey area close to, and deeper than 600 m.

Length frequencies have multiple modes and include both adults and juveniles. Mean length
shows no clear trend since 2001. Gonad stage data indicate that male fish are immature and
mature and females are recorded across all stages.
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Distribution of Etmopterus baxteri from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Etmopterus baxteri for core strata, strata
outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 410 22 NA NA NA NA NA NA 410 22
TAN9211 686 51 NA NA NA NA 127 57 814 44
TAN9310 1224 22 NA NA NA NA 26 56 1251 22
TANO0012 1006 24 865 22 669 39 NA NA 2540 16
TANO118 704 31 736 20 341 29 NA NA 1781 16
TANO0219 742 28 877 23 715 32 NA NA 2334 16
TANO317 780 30 884 40 NA NA NA NA 1665 25
TANO414 1000 26 627 36 NA NA NA NA 1628 21
TANO515 1204 33 482 20 458 50 NA NA 2144 22
TANO617 1956 31 1362 18 NA NA NA NA 3318 20
TANO714 1410 32 747 23 426 49 NA NA 2583 20
TANO813 835 20 855 36 578 56 NA NA 2269 21
TANO0911 1111 22 1506 28 391 37 NA NA 3008 17

Trends in relative biomass estimates (+ 2 standard errors) of Etmopterus baxteri for
core strata (above) and all strata (below).
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Catchrates of Etmopterus baxteri. Circle area is proportional to the maximum catchrate

from all surveys (see Table 5).
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54°S

TANO911 ETB

Length summaries

Survey

TAN9105
TAN9211
TANO9310
TANO0012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO617
TANO714
TANO0813
TANO0911

Minimum length
(cm)

NA
NA
NA
NA
44
26
23
24
20
22
23
20
20

175°

Maximum length
(cm)

NA
NA
NA
NA
72
78
78
80
76
82
82
76
78

180°

Mean length
(cm)

NA
NA
NA
NA
57.0
59.4
58.7
51.2
58.2
58.2
56.8
56.1
58.4

Number measured

WOoOoOoOoOoOo

292
373
336
561
379
459
527
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Population scaled length frequencies of Etmopterus baxteri for all strata.
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Gonad stage summaries by sex for Etmopterus baxteri. Percentage at each stage using
the SS staging method.

Survey M1 M2 M3 F1 F2 F3 F4 F5 F6
TAN9105 NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA
TAN9310 NA NA NA NA NA NA NA NA NA
TANOO012 NA NA NA NA NA NA NA NA NA
TANO118 NA NA NA NA NA NA NA NA NA
TANO0219 NA NA NA NA NA NA NA NA NA
TANO317 NA NA NA NA NA NA NA NA NA
TANO414 NA NA NA NA NA NA NA NA NA
TANO515 NA NA NA NA NA NA NA NA NA
TANO0617 NA NA NA NA NA NA NA NA NA
TANO714 NA NA NA NA NA NA NA NA NA
TANO813 17 83 0 0 100 0 0 0 0
TANO0911 33 2 65 18 32 12 11 17 10
ALL 31 11 57 18 34 12 11 16 9
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Lucifer dogfish (Etmopterus lucifer) ETL

— aavdp

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 1206.3
Number measured 1673
Length range (mean) (cm) 15-53 (38.3)
Number weighed 778
Length-weight parameters a, b (r?) 0.00115254, 3.282705 (93.12)

This species has been well identified during the time series. It is found deeper than 800 m.
The core survey area and depth range is appropriate for this group. Distribution does extend to
the areas deeper than 800 m surveyed from 2000 to 2009. It was not recorded from the Bounty
Platform.

Biomass of this species is well estimated by the core survey area. Biomass in the areas deeper
than 800 m surveyed from 2000 to 2009 is poorly estimated. Biomass shows no clear trend
since the start of the time series. Higher catch rates are recorded from southeast of the
Sterwart/Snares Shelf.

Length frequencies have multiple modes and include both adults and juveniles. Mean length
shows a decrease since the start of the time series. Gonad stage data indicate that most fish are
maturing and mature.
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Distribution of Etmopterus lucifer from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Etmopterus lucifer for core strata, strata
outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 96 18 NA NA NA NA NA NA 96 18
TAN9211 383 66 NA NA NA NA 0 0 383 66
TAN9310 169 18 NA NA NA NA 0 0 169 18
TANO0012 106 21 2 100 0 0 NA NA 109 20
TANO118 156 20 2 100 0 0 NA NA 158 20
TANO0219 159 20 2 100 0 0 NA NA 161 20
TANO317 121 24 2 100 NA NA NA NA 123 23
TANO414 249 17 7 87 NA NA NA NA 256 17
TANO515 203 14 9 64 0 0 NA NA 213 14
TANO617 303 24 1 100 NA NA NA NA 304 24
TANO714 115 21 0 0 0 0 NA NA 115 21
TANO0813 156 16 11 45 0 0 NA NA 167 15
TANO0911 211 23 14 93 9 100 NA NA 235 22

Trends in relative biomass estimates (+ 2 standard errors) of Etmopterus lucifer for core
strata (above) and all strata (below).
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Catchrates of Etmopterus lucifer. Circle area is proportional to the maximum catchrate

from all surveys (see Table 5).
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48°

50°
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Length summaries

Survey

TAN9105
TAN9211
TANO9310
TANO0012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO617
TANO714
TANO0813
TANO0911

TANO911 ETL

170°E

Minimum length
(cm)

NA
NA
NA
NA
33
44
32
15
16
27
21
24
19

175°

Maximum length
(cm)

NA
NA
NA
NA
48
48
48
50
53
50
50
49
51

180°

Mean length
(cm)

NA
NA
NA
NA
41.6
46.4
42.6
37.2
37.7
39.3
38.8
36.1
37.1

Number measured

WO OOoOo

449
399
128
217

85
256
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Population scaled length frequencies of Etmopterus lucifer for all strata.
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Gonad stage summaries by sex for Etmopterus lucifer. Percentage at each stage using
the SS staging method.

Survey M1 M2 M3 F1 F2 F3 F4 F5 F6
TAN9105 NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA
TANO9310 NA NA NA NA NA NA NA NA NA
TANOO012 NA NA NA NA NA NA NA NA NA
TANO0118 NA NA NA NA NA NA NA NA NA
TANO0219 NA NA NA NA NA NA NA NA NA
TANO317 NA NA NA NA NA NA NA NA NA
TANO414 NA NA NA NA NA NA NA NA NA
TANO0515 NA NA NA NA NA NA NA NA NA
TANO617 NA NA NA NA NA NA NA NA NA
TANO714 NA NA NA NA NA NA NA NA NA
TANO0813 0 0 100 NA NA NA NA NA NA
TANO0911 8 25 67 0 83 17 0 0 0
ALL 7 21 71 0 83 17 0 0 0
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Deepsea flathead (Hoplichthys haswelli) FHD

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 11
Total catch weight (kg): 195
Number measured 0
Length range (mean) (cm) -
Number weighed

Length-weight parameters a, b (r%) _

This species has been well identified during the time series. The core survey area and depth
range is appropriate for this species. Distribution does not extend to the areas deeper than 800
m surveyed from 2000 to 20009. It is not recorded from the Bounty Platform.

Biomass of this species is poorly estimated by the core survey. Biomass has increased since
the start of the time series. Catch rates are highest in the northwest.

There is no length or gonad stage information presented.
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Distribution of Hoplichthys haswelli from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Hoplichthys haswelli for core strata,
strata outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (cv.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 1 50 NA NA NA NA NA NA 1 50
TAN9211 0 0 NA NA NA NA 0 0 0 0
TAN9310 1 100 NA NA NA NA 0 0 1 100
TANO0012 0 0 0 0 0 0 NA NA 0 0
TANO118 3 54 0 0 0 0 NA NA 3 54
TANO0219 1 72 0 0 0 0 NA NA 1 72
TANO317 0 0 0 0 NA NA NA NA 0 0
TANO414 1 73 0 0 NA NA NA NA 1 73
TANO515 2 75 0 0 0 0 NA NA 2 75
TANO617 5 84 0 0 NA NA NA NA 5 84
TANO714 1 75 0 0 0 0 NA NA 1 75
TANO0813 1 63 0 0 0 0 NA NA 1 63
TANO0911 3 57 0 0 0 0 NA NA 3 57

Trends in relative biomass estimates (£ 2 standard errors) of Hoplichthys haswelli for

core strata (above) and all strata (below).
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2

el el
ONDROOON N
|
©

TAN0219 —ro
\

\

TANO118 —|F—o—

\

N
/

TANO617 —!

TANO0813 —|re—

/

TAN9211 —0\

TAN9310 —jre—

/

TANO317 —0\

TANO414 —|+e

TANO515 —
TANO714 —(ro—
TANO0911 —

TAN9105 —jre—
TANOO12 —©

Survey

Ministry for Primary Industries Sub-Antarctic summer trawl survey series e 63



Gastropods

TANe3o1 - (10

P MALL o1

=

Coded as AER

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as AWI

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as FMA

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as GAS

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as GVO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

Coded as VOL

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):

This group has not been well identified during the time series, particularly on early surveysin
1991 and 1992. Some members of this group are found shallower than 300 m and deeper

than 1000 m.

The core survey area and depth range is appropriate for this group. Distribution extends to
strata deeper than 800 m surveyed from 2000 to 2009. It is recorded from the Bounty Platform.

Biomass of this species is moderately well estimated by the core survey from 1993. Biomass
in the areas deeper than 800 m surveyed from 2000 to 2009 is poorly estimated. Biomass

shows no clear trend since 2000.

GAS
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Distribution of Gastropods from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Gastropods for core strata, strata outside
the core area and all strata.

Survey
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Core

biomass
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OO NRELNOM~O

Strata

Core 27+28
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26
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Total
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10
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Trends in relative biomass estimates (+ 2 standard errors) of Gastropods for core strata
(above) and all strata (below).
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Giant spider crabs (Jacquinotia edwardsii) GSC
Southern spider crab (Leptomithrax australis) SSC

GSC

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 10
Total catch weight (kg): 102.1
Number measured 0
Length range (mean) (cm) -
Number weighed 0
Length-weight parameters a, b () -
SSC

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 9
Total catch weight (kg): 162.1
Number measured 0
Length range (mean) (cm) -
Number weighed 0

Length-weight parameters a, b ()

This group has been well identified during the time series. The two codes have been combined
as SSC was coded as GSC in 1991 with 150.6 kgs of SCC. It isfound shallower than 300 m.
The core survey area and depth range is appropriate for this group. Distribution does not
extend to strata deeper than 800 m surveyed from 2000 to 2009. It is not recorded from the
Bounty Platform.

Biomass of this species is poorly estimated by the core survey area. Biomass shows no clear
trend since the start of the time series.
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Distribution of Jacquinotia edwardsii from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Jacquinotia edwardsii for core strata,
strata outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 464 86 NA NA NA NA NA NA 464 86
TAN9211 4 82 NA NA NA NA 0 0 4 82
TAN9310 130 85 NA NA NA NA 0 0 130 85
TANO0O012 241 58 0 0 0 0 NA NA 241 58
TANO118 48 85 0 0 0 0 NA NA 48 85
TANO0219 3 48 0 0 0 0 NA NA 3 48
TANO317 2 71 0 0 NA NA NA NA 2 71
TANO414 67 51 0 0 NA NA NA NA 67 51
TANO515 3 71 0 0 0 0 NA NA 3 71
TANO617 88 82 0 0 NA NA NA NA 88 82
TANO714 5 100 0 0 0 0 NA NA 5 100
TANO0813 73 63 0 0 0 0 NA NA 73 63
TANO0911 3 100 0 0 0 0 NA NA 3 100

Trends in relative biomass estimates (+ 2 standard errors) of Jacquinotia edwardsii for

core strata (above) and all strata (below).
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Ghost shark (Hydrolagus novaezealandiae) GSH

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 4720.3
Number measured 4004
Length range (mean) (cm) 25-74 (55.8)
Number weighed 2217
Length-weight parameters a, b () 0.001853226, 3.299367 (97.55)

This species has been well identified during the time series. It is found shallower than 300 m.
The core survey area and depth range is appropriate for this species. Distribution does not
extend to the areas deeper than 800 m surveyed from 2000 to 2009. It is not recorded from the
Bounty Platform.

Biomass of this speciesis poorly estimated by the core survey. Biomass shows no clear trend
since the start of the time series. Catch rates are highest in shallower depths to the north at
Puysegur and west around the Auckland Islands and Stewart/Snares shelf.

Length frequencies have multiple modes which may contain information about year-class
strength. Mean length shows no clear trend since the start of the time series. Gonad stage
data indicate that most fish are immature to mature.
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Distribution of Hydrolagus novaezealandiae from all summer surveys. Valid biomass
stations only.
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Relative biomass estimates (t) and c.v.s (%) of Hydrolagus novaezealandiae for core
strata, strata outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 1067 26 NA NA NA NA NA NA 1067 26
TAN9211 716 43 NA NA NA NA 0 0 716 43
TAN9310 1086 33 NA NA NA NA 0 0 1086 33
TANO0012 1459 90 0 0 0 0 NA NA 1459 Q0
TANO118 1391 36 0 0 0 0 NA NA 1391 36
TANO0219 175 38 0 0 0 0 NA NA 175 38
TANO317 382 49 0 0 NA NA NA NA 382 49
TANO414 843 42 0 0 NA NA NA NA 843 42
TANO515 517 40 0 0 0 0 NA NA 517 40
TANO617 354 32 0 0 NA NA NA NA 354 32
TANO714 659 37 0 0 0 0 NA NA 659 37
TANO0813 1128 32 0 0 0 0 NA NA 1128 32
TANO0911 433 43 0 0 0 0 NA NA 433 43

Trends in relative biomass estimates (£ 2 standard errors) of Hydrolagus

novaezealandiae for core strata (above) and all strata (below).
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Catchrates of Hydrolagus novaezealandiae. Circle area is proportional to the maximum

catchrate from all surveys (see Table 5)..
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54°S

TANO0911 GSH

Length summaries

Survey

TAN9105
TAN9211
TANO9310
TANOO012
TANO118
TANO0219
TANO317
TANO414
TANO0515
TANO617
TANO714
TANO813
TANO0911

Minimum length
(cm)

36
39
27
31
28
31
25
25
28
33
35
34
26

175°

Maximum length
(cm)

36
68
68
71
73
70
73
71
74
70
68
68
73

180°

Mean length
(cm)

36.0
54.1
50.8
57.9
51.2
49.3
49.6
48.8
50.2
51.9
51.7
53.0
52.3

Note: TAN9105 used total length and not chimeara length as the measurement method.

Number measured

290
369
314
629
196
176
542
327
278
319
405
158
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Population scaled length frequencies of Hydrolagus novaezealandiae for all strata.
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Gonad stage summaries by sex for Hydrolagus novaezealandiae. Percentage at each
stage using the SS staging method.

Survey M1 M2 M3 F1 F2 F3 F4 F5 F6
TAN9105 NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA
TAN9310 NA NA NA NA NA NA NA NA NA
TANOO012 NA NA NA NA NA NA NA NA NA
TANO118 NA NA NA NA NA NA NA NA NA
TANO0219 NA NA NA NA NA NA NA NA NA
TANO317 NA NA NA NA NA NA NA NA NA
TANO414 NA NA NA NA NA NA NA NA NA
TANO515 NA NA NA NA NA NA NA NA NA
TANO0617 NA NA NA NA NA NA NA NA NA
TANO714 NA NA NA NA NA NA NA NA NA
TANO813 NA NA NA NA NA NA NA NA NA
TANO0911 23 23 53 44 40 14 1 0 0
ALL 23 23 53 44 40 14 1 0 0
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Pale ghost shark (Hydrolagus bemisi) GSP

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 28903.9
Number measured 14919
Length range (mean) (cm) 19-105 (64.4)
Number weighed 9578
Length-weight parameters a, b () 0.01173803, 2.829785 (97.1)

This species has been well identified during the time series. It is found deeper than 1000 m.
The core survey area and depth range is appropriate for this species. Distribution does extend
to the areas deeper than 800 m surveyed from 2000 to 2009. It is recorded from the Bounty
Platform.

Biomass of this species is very well estimated by the core survey. Biomass shows no clear
trend since the start of the time series. Biomass in the areas deeper than 800 m surveyed from
2000 to 2009 is well estimated. Catches are taken in the northern part of the survey area.

Length frequencies have multiple modes which may contain information about year-class
strength. Mean length shows no clear trend since the start of the time series. Gonad stage
dataindicate that most fish are maturing to mature.
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Distribution of Hydrolagus bemisi from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Hydrolagus bemisi for core strata, strata
outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 11291 6 NA NA NA NA NA NA 11291 6
TAN9211 4797 7 NA NA NA NA 361 42 5158 7
TAN9310 11706 9 NA NA NA NA 301 23 12007 9
TANO0O012 16955 13 418 34 451 68 NA NA 17823 12
TANO118 10420 9 465 14 334 66 NA NA 11219 9
TANO0219 8977 10 208 51 112 22 NA NA 9297 9
TANO317 10175 9 186 32 NA NA NA NA 10360 9
TANO414 8220 11 328 31 NA NA NA NA 8549 10
TANO515 9079 10 187 16 151 64 NA NA 9416 10
TANO617 12151 10 468 41 NA NA NA NA 12619 10
TANO714 12744 11 187 21 176 80 NA NA 13107 11
TANO0813 9341 13 301 21 455 51 NA NA 10097 13
TANO0911 13155 9 263 16 135 59 NA NA 13553 9

Trends in relative biomass estimates (+ 2 standard errors) of Hydrolagus bemisi for core

strata (above) and all strata (below).
Core

20000

15000 \

10000 - §\§/{ §\§/§\§/¥/¥—%\%/%

5000
n
2 0 -
= |
=) Al
(7))
(7))
@®
£ 20000
S
© 15000 - % \ % % %
TINIS
10000 §\/ §\§/§\§/§/ %
5000 [0}
0 I [ [ [ [ [ [ [ [ [ [ [ [
L0 — o (V] 0 ()] N~ <t L0 N~ <t o —
o — — — — — — — — — — — —
— (] (qp] (@] — N (9] <t Kp] O N~ 0] ()]
(e)) ()] ()] (@) o (@) (@) o (@) o o (@) o
e e e pd Z e e Z pd Z Z e Z
T £ 2 £ £ ¥ 2 2 2 2 % % %
F F F F F F F F F F F F F
Survey

Ministry for Primary Industries Sub-Antarctic summer trawl survey series e 83



Catchrates of Hydrolagus bemisi. Circle area is proportional to the maximum catchrate

from all surveys (see Table 5).
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48°

50°

520

Length summaries

Survey

TAN9105*
TAN9211
TANO9310
TANO0012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO617
TANO714
TANO0813
TANO0911

TANO0911 GSP

Minimum length
(cm)

48
20
21
24
25
24
23
24
24
19
26
25
22

175°

Maximum length
(cm)

105
87
88
85
83
90
86
89
84
84
93
83
86

180°

Mean length
(cm)

84.6
66.3
66.3
65.4
63.3
64.7
66.7
64.8
63.1
64.0
65.4
62.4
63.5

Note: TAN9105 used total length and not chimeara length as the measurement method.

Number measured

520
1061
1678
1915
1385
1005

811

783

967
1269
1182
1130
1213
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Population scaled length frequencies of Hydrolagus bemisi for all strata.

Number of fish (hundreds of thousands)

Males Females
5] - 57 =
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0 T I T 10 1
5 _ 5 _
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5 5
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2.5 —
0 -
5 7 _ 5 B
TAN0219 n =502 TAN0219 n =502
no. = 2757900 no. = 2719709
cv.=94 cv.=9.2
25 7 2.5
Mirdh. a n
0 | T 10 i
5 _ 5 B
TANO317 n =395 TANO317 n=414
no.=2773120 no.=2983120
cv.=9.2 cv.=9.1
2.5 2.5
0 T i T 10 I
10 30 50 70 90 110 10 30 50 70 90 110

Chimera length (cm)

Ministry for Primary Industries

Sub-Antarctic summer trawl survey series e 89



Males

TANO414
2.5
0 T A
5 -
TANO515
2.5
O | nnndL
—~
2]
S 57
c TANO617
a
0
3
2 25
<
h
o
2 o-
o}
S
2 57
S TANO714
ey
g
_C -
% 2°
&
hl
o
o 0
Re]
E 54
TANO813
P
2.5
o -
5 -
TANO911
2.5
0 -
10 30 50

70

Females
- 5 7 _
n =407 TANO414 n=373
no. =2500493 no.=2358528
cv.=10.5 cv.=10.1
2.5
o a1l
T 10 T |H]ﬂdﬂl[mj]1[|h|]]h[|]ﬂ“7—\
_ 5 7 _
n=511 TANO515 n =454
no. =2920986 no.=2751765
cv.=113 cv.=10.1
2.5
h
T 10 F |
- 5 7 _
n =664 TANO617 n =604
no. = 3980804 no.=3797153
cv.=11.4 cv.=8
2.5
T 10 et
_ 5 7 _
n =553 TANO714 n=629
no.=3331718 no.=4107261
cv.=11.6 c.v.=10.7
2.5 7
n | | O | Oull
- 5 7 _
n =567 TANOS13 n=563
no.=3317163 no.=3100772
cv.=11.4 cv.=13.9
2.5
T 10 f m,.mmﬂ]ﬂ]]]]]]]lﬂﬂ]mm]]m_'ﬁ
_ 5 7 _
n=573 TANO911 n =639
no. =3942058 no.=4302025
cv.=11.6 cVv.=8.2
2.5 7
T 10
90 110 10 30 50 70 90 110

Chimera length (cm)

90 e Sub-Antarctic summery trawl survey series

Ministry for Primary Industries



Gonad stage summaries by sex for Hydrolagus bemisi. Percentage at each stage using
the SS staging method.

Survey M1 M2 M3 F1 F2 F3 F4 F5 F6
TAN9105 NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA
TAN9310 NA NA NA NA NA NA NA NA NA
TANO012 NA NA NA NA NA NA NA NA NA
TANO118 9 12 79 42 38 20 0 0 0
TANO219 NA NA NA NA NA NA NA NA NA
TANO317 NA NA NA NA NA NA NA NA NA
TANO414 NA NA NA NA NA NA NA NA NA
TANO515 NA NA NA NA NA NA NA NA NA
TANO617 NA NA NA NA NA NA NA NA NA
TANO714 NA NA NA NA NA NA NA NA NA
TANO813 NA NA NA NA NA NA NA NA NA
TANO911 19 5 77 23 51 24 2 0 0
ALL 17 6 77 25 49 24 2 0 0
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Giant squid (Architeuthis spp.) GSQ

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 1
Total catch weight (kg): 120.0
Number measured 0
Length range (mean) (cm) -
Number weighed 0

Length-weight parameters a, b ()

This species has been well identified during the time series. It is probably pelagic. The core
survey area and depth range is not appropriate for this species. It was not recorded from the
Bounty Platform or in the areas deeper than 800 m surveyed from 2000 to 2009.

There were too few fish caught to determine whether the core survey area is appropriate
for this species. Biomass of this speciesis poorly estimated by the core survey.

Thereis no length or gonad stage information.
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Distribution of Architeuthis spp. from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Architeuthis spp. for core strata, strata

outside the core area and all strata.

Survey

TAN9105
TAN9211
TANO9310
TANO012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO617
TANO714
TANO813
TANO911

Core
biomass

=
OOO'%OOOOOOOOOO

Core
(c.v.) biomass

=
o
[eNeoNoNoNoNoNoloNoNoNeNeNo)

Strata
27+28

NA
NA
NA

[cNeoNoNoloNoNeoNoNoNo)

27+28
(cv)

NA
NA
NA

[cNeoNoNolNoNoNeoNoNoNo)

Stratum
26
biomass

NA
NA
NA
0
0
0
NA
NA
0
NA
0
0
0

26
(cv)

NA
NA
NA
0
0
0
NA
NA
0
NA
0
0
0

Stratum
17
biomass

NA

0

0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

17
(cv)

NA

0

0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Total Total

=
OO&OOOOOOOOOO

=
o
[eNeoNoNoNoNoNoloNoNoNoNoNo)

Trends in relative biomass estimates (+ 2 standard errors) of Architeuthis spp. for core

strata (above) and all strata (below).
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TAN9310 —©

TANOO12 —©
TANO118 —©

TANO219 —©
TANO317 —©

Survey

TANO414 —©

TANO515 —©

TANO617 —|©
TANO714 —! \
/

TANO813 —©

TANO911 —©

biomass (c.v.)
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Hake (Merluccius australis) HAK

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 27751.0
Number measured 7721
Length range (mean) (cm) 41-128 (78.4)
Number weighed 6782
Length-weight parameters a, b (%) 0.00213618, 3.277882 (97.81)

This species has been well identified during the time series. The core survey area and depth
range is appropriate for this species. Distribution extends to strata deeper than 800 m surveyed
from 2000 to 2009. It was not recorded from the Bounty Platform.

Biomass of this species is very well estimated by the core survey. Biomass has decreased
since the start of the time series. Biomass in the areas deeper than 800 m surveyed from 2000
to 2009 is poorly estimated. Catch rates are highest southwest of the Stewart/Snares Shelf and
in the northwest at Puysegur. Catchesin the eastern part of the survey area are infrequent.

Length frequencies have multiple modes which may contain information about year-class
strength. Mean length has decreased since the start of the time series. Gonad stage data
indicate that most fish are immature and resting with evidence of some spawning activity.
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Distribution of Merluccius australis from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Merluccius australis for core strata,
strata outside the core area and all strata.

Survey Core

biomass
TAN9105 6447
TAN9211 2146
TAN9310 3007
TANO0012 2657
TANO118 2170
TANO0219 1777
TANO317 1672
TANO0O414 1694
TANO515 1459
TANO0617 1530
TANOQ714 2471
TANO0813 2162
TANO0911 1442

Trends in relative biomass estimates (+ 2 standard errors) of Merluccius australis for

Core
(cv.)
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12
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16
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16
23
21
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17
16
16
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Core

12000
10000
8000
6000
4000
2000
0

12000
10000
8000
6000
4000
2000

Biomass (tonnes)

Stratum

26

biomass

NA
NA
NA
191

NA
NA

NA
0
0
0

26
(cv.)

NA
NA
NA

55

NA
NA

NA
0
0
0

Stratum
17
biomass

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

17
(cv)

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Total

biomass

6447
2146
3007
3102
2360
2037
1898
1774
1624
1588
2622
2354
1602

(o}

\

§/§

§\§\§—§—§~§—§/§*§\§

All

FaY
A4

d

5

~~ —

° % $—5—§—3—5—5— 28—
| | | | | | | | | | | | |
K9] — o (q\] [o0] (@] N~ < Lo M~ < (40} —
o — — — — — — — — — —i - i
— [aN} (90] o — A a2} < L0 O N~ [e0} (@)
()} ()} ()] o o o o o o o o o o
zZ 2 2 Z2 Z2 Z2 Z2 Z2 zZ2 Z2 Z2 Z2 Z2
< < < € € € & € € € < <
F F + +F F F F +F +F F

Survey

Total
(cv.)

45
12
15
14
19
16
21
20
17
17
15
16
18

Ministry for Primary Industries

Sub-Antarctic summer trawl survey series o 97



Catchrates of Merluccius australis. Circle area is proportional to the maximum
catchrate from all surveys (see Table 5).
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54°S

TANO0911 HAK

Length summaries

Survey

TAN9105
TAN9211
TANO9310
TANO0012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO617
TANO714
TANO0813
TANO0911

Minimum length
(cm)

49
48
49
48
45
41
47
49
47
47
a4
a4
51

175°

Maximum length
(cm)

128
122
124
121
123
118
128
120
121
117
128
124
120

180°

Mean length
(cm)

83.1
791
75.6
69.4
70.3
70.7
75.8
74.6
78.2
74.4
76.0
72.4
70.6

Number measured

669
377
546
760
582
833
332
405
360
678
527
1112
540
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Population scaled length frequencies of Merluccius australis for all strata.

Number of fish (tens of thousands)
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Population scaled age frequencies of Merluccius australis for all strata.
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Gonad stage summaries by sex for Merluccius australis. Percentage at each stage using
the MD staging method.

Survey M1 M2 M3 M4 M5 M6 M7 F1 F2 F3 F4 F5 F6 F7
TAN9105 7 40 6 38 8 1 0 1 40 11 1 0 0 47
TAN9211 5 71 5 2 2 14 0 1 46 21 1 0 3 29
TAN9310 49 18 1 14 5 12 0 53 24 11 0 0 3 8
TANOO012 31 52 4 6 4 2 0 29 47 16 2 0 1 5
TANO118 50 39 5 3 3 0 0 52 25 16 0 0 2 4
TANO0219 40 37 2 6 9 5 0 40 38 17 0 0 1 3
TANO317 26 23 6 10 35 0 0 39 22 35 0 0 1 3
TANO414 38 31 6 11 11 2 1 27 27 42 0 0 0 4
TANO515 37 38 2 7 9 7 1 36 36 20 0 0 1 6
TANO0617 32 23 12 16 16 1 0 37 31 28 0 0 1 2
TANO714 39 16 4 20 20 0 0 49 23 24 2 0 1 1
TANO813 62 12 4 9 8 4 1 61 14 17 1 0 1 6
TANO0911 22 61 3 1 3 10 0 49 30 20 0 0 0 1
ALL 38 34 5 10 10 3 0 41 29 21 1 0 1 7
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Hapuku (Polyprion oxygeneios) HAP

‘I
Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 186.9
Number measured 20
Length range (mean) (cm) 65-105 (87.4)
Number weighed 17

Length-weight parameters a, b (r%) _

This species has been well identified during the time series. It is found shallower than 300 m.

The core survey area and depth range is not appropriate for this species. It is not recorded
from the Bounty Platform.

Biomass of this speciesis poorly estimated by the core survey. Biomass shows no clear trend
since the start of the time series. Catch rates are highest in the northwest.

There is no length information presented. Gonad stage data indicate that most fish are
immature, resting or spent.
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Distribution of Polyprion oxygeneios from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Polyprion oxygeneios for core strata,
strata outside the core area and all strata.
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Gonad stage summaries by sex for Polyprion oxygeneios. Percentage at each stage using
the MD staging method.
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Hairy conger (Bassanago hirsutus) HCO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 1103.1
Number measured 103
Length range (mean) (cm) 24-91 (73.9)
Number weighed 91

Length-weight parameters a, b (r%) _

This species has been well identified during the time series. It is found deeper than 800 m.
The core survey area and depth range is appropriate for this species. Distribution does extend
to strata deeper than 800 m surveyed from 2000 to 2009. It was not recorded from the Bounty
Platform.

Biomass of this species is well estimated by the core survey area. Biomass shows no clear
trend since the start of the time series. Biomass in the areas deeper than 800 m surveyed from
2000 to 2009 is poorly estimated.

There is no length or gonad stage information presented.
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Distribution of Bassanago hirsutus from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Bassanago hirsutus for core strata, strata
outside the core area and all strata.
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Core

biomass

397
181
480
556
417
427
366
360
184
129
440
721
306

22
21
13
19
18
21
26
72
22
29
25
20
20

Strata
Core 27+28
(c.v.) biomass

NA
NA
NA

WUITOOONNOEN

27+28
(cv)

NA
NA
NA
100
100
55
66
100
0

0

0
100
100

core strata (above) and all strata (below).
Core

1000

Biomass (tonnes)

800
600
400
200

0

1000

800
600
400
200

Stratum
26
biomass

NA
NA
NA

16

NA
NA
21
NA
13

0

Stratum

26 17
(c.v.) biomass
NA NA
NA 0
NA 0
86 NA
100 NA
100 NA
NA NA
NA NA
100 NA
NA NA
100 NA
100 NA
0 NA

17 Total Tota
(cv.)  biomass (cv.)

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

397
181
480
574
425
443
378
361
206
130
453
731
309

i
\§/

All

e
N

—e—

O
A4

—o—i

TAN9105 —

TANO9211 —

TANO310 —

TANOO12 —

TANO0118 —

TANO0219 —
TANO317 —

Survey

TANO414 —!
TANO515 —

TANO617 —

TANO714 —

TANO0813
TANO0911 —

22
21
13
19
18
20
26
72
23
29
24
20
20

114 e Sub-Antarctic summery trawl survey series

Ministry for Primary Industries



Johnson's cod (Halargyreus johnsonii) HJO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 12
Total catch weight (kg): 296.2
Number measured 331
Length range (mean) (cm) 24-52 (34.9)
Number weighed 173

Length-weight parameters a, b (r%) _

This species has been well identified during the time series. It is found deeper than 1000 m.
The core survey area and depth range is not appropriate for this species. Distribution does
extend to strata deeper than 800 m surveyed from 2000 to 2009. It was not recorded from the
Bounty Platform.

Biomass of this species is moderately well estimated by the core survey area. Biomass shows
no clear trend since the start of the time series. Biomass in the areas deegper than 800 m
surveyed from 2000 to 2009 is poorly estimated. Catches are recorded from areas close to and
deeper than 800 m.

There is no length or gonad stage information presented.
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Distribution of Halargyreus johnsonii from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Halargyreus johnsonii for core strata,
strata outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 7 62 NA NA NA NA NA NA 7 62
TAN9211 0 0 NA NA NA NA 0 0 0 0
TAN9310 6 46 NA NA NA NA 0 0 6 46
TANO0O012 15 36 16 37 57 70 NA NA 88 46
TANO118 6 47 7 50 42 60 NA NA 55 46
TANO0219 10 20 33 53 17 100 NA NA 60 41
TANO317 15 22 15 88 NA NA NA NA 30 46
TANO414 19 62 5 57 NA NA NA NA 24 50
TANO515 7 41 18 31 40 100 NA NA 65 63
TANO617 8 39 21 30 NA NA NA NA 29 24
TANO714 6 28 15 45 32 58 NA NA 53 38
TANO0813 4 28 14 65 67 62 NA NA 85 49
TANO0911 6 32 5 35 35 38 NA NA 46 30

Trends in relative biomass estimates (+ 2 standard errors) of Halargyreus johnsonii for
core strata (above) and all strata (below).
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Hoki (Macruronus novaezelandiae) HOK

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 222 407.1
Number measured 109 426
Length range (mean) (cm) 18-115 (78.9)
Number weighed 20637
Length-weight parameters a, b (r%) 0.0045395, 2.893107 (97.48)

This species has been well identified during the time series. The core survey area and depth
range is appropriate for this species. Distribution extends to strata deeper than 800 m surveyed
from 2000 to 2009. It was recorded from the Bounty Platform.

Biomass of this species is very well estimated by the core survey. Biomass has decreased
since the start of the time series. Biomass in the areas deeper than 800 m surveyed from 2000
to 2009 is poorly estimated. Catch rates are highest in the northwest.

Length frequencies have multiple modes which may contain information about year-class
strength. Mean length has decreased since the start of the time series. Gonad stage data
indicate that most fish are immature and resting.
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Distribution of Macruronus novaezelandiae from all summer surveys. Valid biomass
stations only.
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Relative biomass estimates (t) and c.v.s (%) of Macruronus novaezelandiae for core
strata, strata outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 81816 7 NA NA NA NA NA NA 81816 7
TAN9211 88384 6 NA NA NA NA 7 100 88390 6
TAN9310 101112 9 NA NA NA NA 0 0 101112 9
TANO0O012 55761 13 470 42 177 100 NA NA 56407 12
TANO118 38369 15 996 26 32 100 NA NA 39396 15
TANO0219 40125 14 288 15 89 100 NA NA 40502 14
TANO317 14390 13 333 48 NA NA NA NA 14723 13
TANO414 17665 12 449 60 NA NA NA NA 18114 12
TANO515 20517 13 101 55 62 100 NA NA 20680 13
TANO617 14488 11 259 80 NA NA NA NA 14747 10
TANO714 45058 16 45 64 0 0 NA NA 46003 16
TANO0813 47489 14 852 34 0 0 NA NA 48341 14
TANO0911 65423 16 734 45 0 0 NA NA 66157 16

Trends in relative biomass estimates (+ 2 standard errors) of Macruronus
novaezelandiae for core strata (above) and all strata (below).
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Catchrates of Macruronus novaezelandiae. Circle area is proportional to the maximum

catchrate from all surveys (see Table 5).

TAN9105 HOK

c
... °, ®., b
R § K I
‘e e ‘e . o
. & .
50° '.;’ N .
v L, ! o .
g hd . ®
e . ®. P LS *
te L.
* .
52° s ¢ ¢ ’.
L J
3 * 0%,
*
* 3
2 e%?
Je Py
54°S
T T T
170°E 175° 180°
.w
P TAN9211 HOK
25 b4
-
X X
48° »N * X
. X
e,
D .
L LB .
A )
e,® Lo v ‘e e
P o/ * . q
50° | - * £ e
. .. ¢ *
:d . y
* e, LA o
[ ] L ’. .
." e L4 * . *
52° ’ . .
- 4 o9
. ‘ -
. .
$ e *
. *
54°S
T T T
170°E 175° 180°

TAN9310 HOK

o . X X
48° -
- % X
.o
€. :
® . o *
.8 ®
J - .
oy @ e e *
e »
. H e
50° | e ¢ @ g
. ¢,
@ * .
. o e @
*e
.
*
** . .' *
-
B 3
o - L
52 .
*
. 2
£ .
. * 0
‘e
®
. 3
54°S
T T T
170°E 175° 180°

Ministry for Primary Industries

Sub-Antarctic summer trawl survey series o 121



s d TAN0012 HOK
g *
~$EW/ g TANO118 HOK
€ ...
] x X :. <
3"
e .
@,«i"é«-\d/ TAN0219 HOK
a5 a ‘.
& o
52° ..

122 e Sub-Antarctic summery trawl survey series

Ministry for Primary Industries



48°

50°

52°

48°

50°

52°

48°

TANO317 HOK

T T
175° 180°

TANO0414 HOK

.
.. @
: . .
. .
X .
.
& '
.
.
3
.
P
T
170°E

175° 180°

TANO515 HOK

.
. X
X
.
X
(E D
', ..
R L .
. ° . 5
& :
.
. .
.
$
.
X
T T T
170°E 175° 180°

Ministry for Primary Industries

Sub-Antarctic summer trawl survey series o 123




“ e TANO617 HOK
¥ . ﬁ *
a
Tx
48° - L X
X
.-
50° ’
.
52°
£
54°S
17(‘)“E 17‘5ﬂ 18‘0"
i e, TANO714 HOK
2& .’ X
28° o
L]
X
P )
¢ 9.' :0., L]
50° ] . ® .
g e ™ ’
e o
*
52° 1 X . .
M
‘e
X
54°S x
17&"5 17‘5° 13‘0D
H
,;,”;’E,\/ . TAN0813 HOK
_.‘
48° - -
o-.. » '.)Z * o -
. . .
50° Y e ‘ he ) ‘
-
d - . . .
.. L4
52° < *
’ £
X
R
54°S
17(‘)“E 17‘5ﬂ 18‘0"

124 e Sub-Antarctic summery trawl survey series Ministry for Primary Industries



) .L‘EV/ , TAN0911 HOK
.
# " . M .
L R ’ :
50° | o hd .'
. : hd .
&
. e * @
X £
Length summaries
Survey Minimum length ~ Maximum length Mean length Number measured
(cm) (cm) (cm)

TAN9105 29 112 74.9 18659
TAN9211 30 115 79.1 17802
TAN9310 32 113 79.6 14952
TANOO12 35 109 78.8 7159
TANO0118 34 115 77.9 5689
TANO0219 38 108 75.9 5554
TANO317 30 107 70.1 2284
TANO414 24 110 61.3 4938
TANO0515 31 112 66.3 4907
TANO617 32 112 63.3 4534
TANO714 33 111 70.1 7369
TANO813 32 115 71.6 7298
TANO0911 32 113 717 8280
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Population scaled length frequencies of Macruronus novaezelandiae for all strata.
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Population scaled age frequencies of Macruronus novaezelandiae for all strata.
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Females Males
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Gonad stage summaries by sex for Macruronus novaezelandiae. Percentage at each stage
using the MD staging method.

Survey

TAN9105
TAN9211
TAN9310
TANOO012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO0617
TANO714
TANO813
TANO0911

ALL

M1

10

3
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7
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35
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49
33
33
21

33

M2

89
84
75
78
71
45
36
31
27
43
56
59
69

56

<
OCOO0OrROOOORrROOOO W

o

<
[eNeoloNoNoNoNoloNoNoNelNoNo) Ea

o

M5

[eNeoNoNoNoNoNoNoNoNoNoNoNo)

o

1
2

ONNPPOP~POOINO OUIO O

<
WRWNWONUWOUNO N

w

F2

98
99
90
87
82
72
72
51
42
60
73
75
85

74

T
PRPOFRPROORFRPROFRPROOOO w

o

'|'|
S
n
ol
n
o
n
\‘

[eNeoNoNoNoNoNoNoNoNoNoNoNo)
[eNeoNoNoNoNoNoNoNoNoNoNoNo)
[cNeol —NeoloNeoNeoloNoNoNoNoNo)
ANOOTWONWNOONEO

o
o
o
ol

130 e Sub-Antarctic summery trawl survey series

Ministry for Primary Industries



Sea cucumbers (Holothurians) HTH

E E

Coded as BAM

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 4
Total catch weight (kg): 15
Coded as HTH

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 7
Total catch weight (kg): 286.0
Coded as PAM

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 1
Total catch weight (kg): 0.3
Coded as PMO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 4
Total catch weight (kg): 202.9
Coded as SCC

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 6
Total catch weight (kg): 505.9

This group has not been well identified during the time series, particularly on early surveysin
1991 and 1992. Some members of this group are found shallower than 300 m and deeper
than 1000 m. The core survey area and depth range is appropriate for this group. Distribution
extends to strata deeper than 800 m surveyed from 2000 to 2009. It is recorded from the
Bounty Platform.

Biomass of this species is well estimated by the core area. Biomass shows no clear trend
since 2000. Biomass in the areas deeper than 800 m surveyed from 2000 to 2009 is moderately
well estimated.
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Distribution of Holothurians from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Holothurians for core strata, strata
outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 0 NA NA NA NA NA NA NA 0 NA
TAN9211 230 13 NA NA NA NA 1 100 231 13
TAN9310 287 23 NA NA NA NA 2 59 289 23
TANO0012 1026 24 49 36 92 50 NA NA 1167 22
TANO118 619 22 23 34 144 42 NA NA 785 19
TANO0219 220 31 49 22 37 59 NA NA 306 24
TANO317 335 30 18 66 NA NA NA NA 34 28
TANO414 89 22 30 29 NA NA NA NA 119 18
TANO515 313 26 21 43 64 100 NA NA 400 26
TANO617 685 32 28 28 NA NA NA NA 713 31
TANO714 313 37 20 22 32 100 NA NA 365 33
TANO0813 406 28 43 37 53 72 NA NA 501 24
TANO0911 1242 28 36 29 155 50 NA NA 1434 25

Trends in relative biomass estimates (+ 2 standard errors) of Holothurians for core
strata (above) and all strata (below).
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Javelin fish (Lepidorhynchus denticulatus) JAV

TAmpRe - aag
Leparhynctins Senticaladus
P dnzeicrr

$

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 54 876.8
Number measured 56 703
Length range (mean) (cm) 668 (39.2)
Number weighed 8 007
Length-weight parameters a, b () 0.00090198,3.245694 (96.7)

This species has been well identified during the time series. It is found shallower than 300 m
and deeper than 1000 m. The core survey area and depth range is appropriate for this species.
Distribution extends to strata deeper than 800 m surveyed from 2000 to 2009. It was recorded
from the Bounty Platform.

Biomass of this species is very well estimated by the core survey. Biomass shows no clear
trend since the start of the time series. Biomass in the areas deeper than 800 m surveyed from
2000 to 2009 is poorly estimated. High catch rates have been taken throughout the survey
area.

Length frequencies are usually bimodal which may represent larger females and smaller
males. Mean length shows no clear trend since 2001. Gonad stage data indicate that most fish
are resting, maturing and mature.
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Distribution of Lepidorhynchus denticulatus from all summer surveys. Valid biomass
stations only.
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Relative biomass estimates (t) and c.v.s (%) of Lepidorhynchus denticulatus for core
strata, strata outside the core area and all strata.

Survey Core

biomass
TAN9105 14118
TAN9211 5517
TAN9310 13558
TANO0012 18631
TANO0118 13872
TANO0219 7440
TANO0317 7358
TANO414 16940
TANO515 13141
TANO0617 14444
TANO714 11609
TANO0813 46199
TAN0911 19538

Core

Strata
27+28

(c.v.) biomass

12

8
11
12
12
11
10
23
10
28
12
16
17

NA
NA
NA
139
434
84
355
576
1249
129
454
2497
2085

27+28
(cv)

NA
NA
NA
48
27
42
35
31
45
44
80
18
45

Stratum
26
biomass

NA
NA
NA
3

6

0
NA
NA
0
NA
3

0
40

Stratum

26 17
(c.v.) biomass
NA NA
NA 9
NA 20
100 NA
50 NA
0 NA
NA NA
NA NA
0 NA
NA NA
100 NA
0 NA
100 NA

17
(cv)

NA
65
34

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Total
biomass

14118

5526
13578
18773
14313

7525

7713
17517
14390
14573
12065
48695
21663

Trends in relative biomass estimates (+ 2 standard errors) of Lepidorhynchus
denticulatus for core strata (above) and all strata (below).
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Catchrates of Lepidorhynchus denticulatus. Circle area is proportional to the maximum
catchrate from all surveys (see Table 5).
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TANO317 JAV
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48°

50°

520

54°S

TANO0911 JAV

Length summaries

Survey

TAN9105
TAN9211
TAN9310
TANO0O012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO0617
TANO714
TANO813
TANO0911

170°E

Minimum length
(cm)

NA
NA
NA
NA
16
14
16
18
18
6
16
14
14

175°

Maximum length
(cm)

NA
NA
NA
NA
59
64
58
68
61
61
65
63
66

180°

Mean length
(cm)

NA
NA
NA
NA
38.2
37.0
374
38.6
38.9
37.6
37.1
38.3
385

Number measured

N
N
gOOOO

5945
5471
5409
7230
6431
7132
9415
6807
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Population scaled length frequencies of Lepidorhynchus denticulatus for all strata.

5.5

2.75

5.5

2.75

2.75

Number of fish (millions)

2.75

5.5

Total length (cm)

Males Females Unsexed
7] TAN9105 n= 5.5 7] TAN9105 n= 5.5 7] TAN9105 n=0
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cv.=0 cv.=0 cv.=0
- 2.75 2.75
T 1 T T —1 O 1 T 1 T 1 0 T T 1 1 1
T TAN9211 n=0 5.5 7 TAN9211 n=0 5.5 7] TAN9211 n=o0
no.=0 no.=0 no.=0
cv.=0 cv.=0 cv.=0
- 2.75 2.75
— T T T T T 1 0 T T T T T 10 T T T T T 1
TAN9310 n=0 5.5 7 TAN9310 n=0 5.5 7 TAN9310 n=o
no.=0 no.=0 no.=0
cv.=0 cv.=0 cv.=0
- 2.75 2.75
— T T T T T 1 0 T T T T T 10 T T T T T 1
TAN0O12 n=0 5.5 7 TAN0O12 n=0 5.5 7] TAN0012 n=o
no.=0 no.=0 no.=0
cv.=0 cv.=0 cv.=0
- 2.75 2.75
T T T T T T 1 0 T T T T T T 1 0 T T T T T T 1
] TANO118 n=0 5.5 7 TANO118 n=2 5.5 7] TANO118 n=2232
no.=0 no.=151689 no. =74004950
cv.=0 cV.=74.2 cv.=254
_ 2.75 2.75
T 1 T T —1 O T T 1 T 1 0 T
7] TANO219 n=53 5.5 7] TAN0219 n=183 5.5 7] TAN0219 n =5709
no. = 655400 no.=2092177 no. =58622141
cVv.=64.7 cVv.=62.3 cv.=11.1
- 2.75 2.75
T T T T T 1 0T T T T™T T 1 0
7] TANO317 n=a 5.5 7 TANO317 n=60 5.5 7] TAN0317 n =5407
no. = 108023 no. = 1594676 no. = 59954599
cVv.=99.3 cVv.=99.2 cv.=125
- 2.75 2.75
T T T T T T 10 T T — T T 10 T
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
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Males Females Unsexed
36 36 36
TANO414 n=57 TANO414 n=572 TANO414 n = 4780
no. = 1565340 no. = 8480306 no. = 141080800
cv.=84.7 cv.=30.1 cv.=31
18 18 18
0 — T T T 717 1T 71 O | =r—7T1 71 O | [mmmmwﬁ
36 71 TaN0515 n=0 36 7 Tan0515 n=7 36 77 1ANO515 n=7223
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0 T T T T T T 10 T T T T T 10 T T [u]]mmm“?_ﬁ
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c
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X
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z el
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no. = 23578281 no. = 68509568 no. = 370285370
cv.=30.8 cv.=15.3 cv.=20.3
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Gonad stage summaries by sex for Lepidorhynchus denticulatus. Percentage at each
stage using the MD staging method.

Survey

TAN9105
TAN9211
TAN9310
TANOO012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO0617
TANO714
TANO813
TANO0911

ALL

M1

NA
NA
NA
NA
NA
NA
NA
NA
NA

14
NA

24

60

25

M2

NA
NA
NA
NA
NA
NA
NA
NA
NA
86
NA
2
40

10

M3

NA
NA
NA
NA
NA
NA
NA
NA
NA
0
NA
74
0

65

M4

NA
NA
NA
NA
NA
NA
NA
NA
NA

0
NA

0

0

0

M5

NA
NA
NA
NA
NA
NA
NA
NA
NA

0
NA

0

0

0

M6

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
0
0

M7

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
0
0

F1

NA
NA
NA
NA
NA
NA
NA
NA
NA
17
NA
8
39

21

F2

NA
NA
NA
NA
NA
NA
NA
NA
NA

77
NA

81

61

72

F3

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
12
0

F4

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
0
0

F5

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
0
0

F6

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
0
0

F7

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
0
0
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Jellyfish JFI

TAMOFO! - 125

P maa et

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 12
Total catch weight (kg): 386.0
Number measured 0
Length range (mean) (cm) -
Number weighed 0

This group has not been well identified during the time series, particularly on early surveysin
1991 and 1992. Some members of this group are found shallower than 300 m, deeper than
1000 m and are pelagic. The core survey area and depth range is appropriate for this group.
Distribution extends to strata deeper than 800 m surveyed from 2000 to 2009. It is recorded
from the Bounty Platform.

Biomass of this species is poorly estimated by the core area. Biomass shows no clear trend
since the start of the time series. Biomass in the areas deeper than 800 m surveyed from 2000
to 2009 is poorly estimated.
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Distribution of Jellyfish from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Jellyfish for core strata, strata outside
the core area and all strata.

Survey Core

biomass
TAN9105 0
TAN9211 18
TAN9310 42
TANO0012 110
TANO0118 17
TANO0219 141
TANO0317 20
TANO414 17
TANO515 69
TANO0617 24
TANO714 15
TANO0813 7
TAN0911 1

Core

Strata

27+28

(c.v.) biomass

0
43
59
36
38
34
77
72
45
88
87
63
73

NA
NA
NA
7

0
18
17
3
31

[oNoNeoNe]

27+28
(cv)

NA
NA
NA
100
0
55
100
100
97

0
0
0
0

Stratum
26
biomass

NA
NA
NA
28
26
0
NA
NA
0
NA
0

0
149

26
(cv)

NA
NA
NA
100
60
0
NA
NA
0
NA
0

0
100

Stratum
17 17 Total Tota
biomass (cv.) biomass (c.v.)
NA NA 0 0
0 0 18 43
79 58 121 43
NA NA 145 34
NA NA 43 39
NA NA 160 30
NA NA 37 62
NA NA 20 64
NA NA 99 43
NA NA 24 88
NA NA 15 87
NA NA 7 63
NA NA 151 99

Trends in relative biomass estimates (+ 2 standard errors) of Jellyfish for core strata

(above) and all strata (below).
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Mesopelagic fish

Coded as DIA

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

Coded as GYM

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

Coded as GYP

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

Coded as LAN

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

Coded as LHE

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

Coded as LPA

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

Coded as LPD

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

Coded as PHO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg):
Number measured

cm
[l

LAN

12
31.0
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Coded as PRO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 2
Total catch weight (kg): 0.2
Number measured 0
Coded as SYM

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 1
Total catch weight (kg): 0.1
Number measured 0

This group has not been well identified during the time series, particularly on early surveysin
1991 and 1992. Members of this group are pelagic. The core survey area and depth range is
appropriate for this group. Distribution extends to strata deeper than 800 m surveyed from
2000 to 2009. It is recorded from the Bounty Platform.

Biomass of this species is moderately well estimated by the core area. Biomass in the areas
deeper than 800 m surveyed from 2000 to 2009 is well estimated. Biomass shows an increase
then decrease since the start of the time series.
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Distribution of Mesopelagic fish from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Mesopelagic fish for core strata, strata
outside the core area and all strata.

Survey

TAN9105
TAN9211
TANO9310
TANO012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO617
TANO714
TANO813
TANO911

Core

biomass

[
WOoOoweErPr

Core

55
51
37
38
27
26
39
48
30
29
54
27
37

Strata
27+28
(c.v.) biomass

NA
NA
NA
12
12
5

8

6
13
15
7

4

6

27+28
(cv)

NA
NA
NA
28
20
35
25
20
20
22
33
38
45

Stratum
26
biomass

NA
NA
NA
4

3
14
NA
NA
9
NA
2

6
15

26
(cv)

NA
NA
NA
71
75
37
NA
NA

NA
100
45
42

Stratum

17

biomass

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

17
(cv)

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Total
biomass

1

1

3
22
28
40
17
25
34
26
13
18
26

Tota
(cv)

55
51
33
22
18
19
24
35
21
17
30
20
28

Trends in relative biomass estimates (£ 2 standard errors) of Mesopelagic fish for core
strata (above) and all strata (below).
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Long-nosed chimaera (Harriotta raleighana) LCH

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 2550.9
Number measured 560
Length range (mean) (cm) 23-104 (69.9)
Number weighed 508
Length-weight parameters a, b (%) 0.003210174, 2.998108 (97.78)

This species has been well identified during the time series. It is found deeper than 800 m.
The core survey area and depth range is appropriate for this species. Distribution does extend
to the areas deeper than 800 m surveyed from 2000 to 2009. It is recorded from the Bounty
Platform.

Biomass of this species is well estimated by the core survey. Biomass shows no clear trend
since the start of the time series. Biomass in the areas deeper than 800 m surveyed from 2000
to 2009 is poorly estimated. Catch rates are highest in the northeast around the Pukaki Rise.

Length frequencies have multiple modes which may contain information about year-class
strength. Mean length shows no clear trend since 2001. Gonad stage data indicate that most
fish are resting to mature.

152 e Sub-Antarctic summery trawl survey series Ministry for Primary Industries



Distribution of Harriotta raleighana from all summer surveys. Valid biomass stations
only.
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Relative biomass estimates (t) and c.v.s (%) of Harriotta raleighana for core strata,
strata outside the core area and all strata.

Survey Core

biomass
TAN9105 746
TAN9211 694
TAN9310 1875
TANO0012 1606
TANO0118 798
TANO0219 1179
TANO0317 727
TANO414 435
TANO515 453
TANO0617 1179
TANO714 994
TANO0813 625
TAN0911 1264

Core

Strata
27+28

(c.v.) biomass

13
21
15
23
20
13
30
21
20
16
25
40
18

NA
NA
NA
46
243
14
25
83
35
40
13
35
36

27+28
(cv)

NA
NA
NA
41
68
63
50
76
34
64
72
31
40

Stratum
26
biomass

NA
NA
NA
68
49
49
NA
NA
0
NA
21
37
16

26
(cv)

NA
NA
NA
87
100
100
NA
NA
0
NA
100
100
100

Stratum

17

biomass

NA
117
138
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

17
(cv)

NA
96
62

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Total
biomass

746
812
2013
1720
1090
1242
751
517
488
1219
1028
697
1316

Tota
(cv)

13
23
15
22
22
13
29
22
19
15
25
36
18

Trends in relative biomass estimates (£ 2 standard errors) of Harriotta raleighana for

core strata (above) and all strata (below).
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Catchrates of Harriotta raleighana. Circle area is proportional to the maximum

catchrate from all surveys (see Table 5).
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TANO317 LCH
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48°

50°

520

Length summaries

Survey

TAN9105
TAN9211
TAN9310
TANO0012
TANO118
TANO0219
TANO0317
TANO414
TANO515
TANO617
TANO714
TANO813
TANO0911

TANO911 LCH

170°E

Minimum length
(cm)

NA
NA
NA
NA
55
28
24
24
23
27
30
24
29

175°

Maximum length
(cm)

NA
NA
NA
NA
88
91
92
104
95
91
96
97
93

180°

Mean length Number measured
(cm)
NA 0
NA 0
NA 0
NA 0
72.6 19
69.6 30
72.7 19
714 61
67.3 65
70.0 45
69.6 9
69.3 89
714 116
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Population scaled length frequencies of Harriotta raleighana for all strata.
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Males Females
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Gonad stage summaries by sex for Harriotta raleighana. Percentage at each stage using
the SS staging method.

Survey M1 M2 M3 F1 F2 F3 F4 F5 F6
TAN9105 NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA
TAN9310 NA NA NA NA NA NA NA NA NA
TANOO012 NA NA NA NA NA NA NA NA NA
TANO118 0 0 100 NA NA NA NA NA NA
TANO0219 NA NA NA NA NA NA NA NA NA
TANO317 NA NA NA NA NA NA NA NA NA
TANO414 NA NA NA NA NA NA NA NA NA
TANO515 NA NA NA NA NA NA NA NA NA
TANO0617 NA NA NA NA NA NA NA NA NA
TANO714 NA NA NA NA NA NA NA NA NA
TANO813 NA NA NA NA NA NA NA NA NA
TANO0911 20 7 73 18 27 45 9 0 0
ALL 19 6 75 18 27 45 9 0 0
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Lookdown dory (Cyttus traversi) LDO

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 2646.3
Number measured 2196
Length range (mean) (cm) 11-58 (35.1)
Number weighed 1403
Length-weight parameters a, b () 0.02704666, 2.964245 (97.80)

This species has been well identified during the time series. It is not found deeper than 800 m.
The core survey area and depth range is appropriate for this species. Distribution does rarely
extend to the areas deeper than 800 m surveyed from 2000 to 2009. It is recorded from the
Bounty Platform.

Biomass of this species is well estimated by the core survey. Biomass has increased then
decreased since the start of the time series. Catch rates are highest in shallower depths
throughout the survey area, except southernmost strata and the Bounty Platform.

Length frequencies have multiple modes which may contain information about year-class
strength. Mean length has increased then decreased since the beginning of the time series.
Gonad stage data indicate that most fish are resting to ripe.
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Distribution of Cyttus traversi from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Cyttus traversi for core strata, strata
outside the core area and all strata.

Strata Stratum Stratum

Survey Core Core  27+28  27+28 26 26 17 17 Total Total

biomass (c.v.) biomass (cv.) biomass (cv.) biomass (cv.) biomass (c.v.)
TAN9105 1095 13 NA NA NA NA NA NA 1095 13
TAN9211 1048 11 NA NA NA NA 62 24 1109 10
TAN9310 821 13 NA NA NA NA 47 50 868 13
TANO0O012 921 15 0 0 0 0 NA NA 921 15
TANO118 567 20 0 0 0 0 NA NA 567 20
TANO0219 446 22 0 0 0 0 NA NA 446 22
TANO317 636 24 0 0 NA NA NA NA 636 24
TANO414 614 28 0 0 NA NA NA NA 614 28
TANO515 707 19 0 0 0 0 NA NA 707 19
TANO617 514 35 0 0 NA NA NA NA 514 35
TANO714 725 20 0 0 22 100 NA NA 748 20
TANO0813 813 25 0 0 0 0 NA NA 813 25
TANO0911 822 25 0 0 0 0 NA NA 822 25

Trends in relative biomass estimates (+ 2 standard errors) of Cyttus traversi for core
strata (above) and all strata (below).
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Catchrates of Cyttus traversi. Circle area is proportional to the maximum catchrate

from all surveys (see Table 5).
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48° - X

50° X

52° X

TANO0911 LDO

Length summaries

Survey Minimum length

(cm)
TAN9105 13
TAN9211 11
TAN9310 14
TANO012 13
TANO118 13
TANO0219 16
TANO317 14
TANO414 21
TANO515 16
TANO617 25
TANO714 12
TANO813 16
TANO0911 20

175°

Maximum length
(cm)

55
56
53
58
54
50
51
51
53
56
47
54
51

180°

Mean length Number measured
(cm)
374 292
36.3 296
35.7 173
34.0 204
325 159
320 138
32.8 128
325 153
335 140
34.6 99
35.2 139
36.7 127
37.0 144
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Population scaled length frequencies of Cyttus traversi for all strata.

Males Females Unsexed
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() — — _
9 95 7] tano11s n=63 9.5 7 Tan0118 n=96 9.5 7 TaNO118 n=0
e no.=228790 no. = 336243 no.=0
2 cv.=18.4 cv.=17.4 cv.=0
4.75 4.75 - 4.75
0 -‘“l]-m—[l]ﬂmﬂmﬂ—r—r 0 0 T T T T T
9:5 7 TAaN0219 n=89 9.5 7 TAN0219 n=49 9.5 7 TANO219 n=0
no. = 335406 no.=184873 no.=0
cv.=224 cv.=24 cv.=0
4.75 4.75 4.75
[Ln”ﬂr[dhlwmhn ! .nclLJtu] )J h
0 ] T T T T 0 0 T T T T T
95 7 TAN0317 n=60 95 7 TAN0317 n=67 95 7 Tan0317 n=1
no. = 317476 no. = 338037 no.=7921
cv.=30.2 cv.=25.7 cv.=816
4.75 4.75 4.75
JHHH-I-I‘["-INTI-I m il
0 T ] I T T 0 0 T T T T T
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Total length (cm)
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9.5 7

4.75

9.5 7]

4.75

9.5

4.75

4.75

Number of fish (tens of thousands)

9.5 7

4.75

9.5 7]

4.75

Males

9.5

TAN0414 n=69
no.=132682
cv.=21.9

- 4.75
T T T T T 0

TANO515 n=64
no.=205953
cv.=25.1

- 4.75
01 Mol
T I T T 0

TANO617 n=28
no.=88667
cVv.=46.5

- 4.75
T T T T T 0

TANO714 n=45
no.= 207741
c.v.=28.8

- 4.75

TAN0813 n=54
no.=184716
c.v.=30

= 4.75
I MJH]”
T T T T T 0

TAN0911 n=74
no. = 324019
cV.=25.2

- 4.75
| — T T T 0
10 20 30 40 50 60

9.5 7

9.5 7

9.5 7

9.5 7

9.5 7

9.5 7

Females
TANO414 n=284
no.=517875
cv.=26.3
4.75
0
TANO515 n=75
no.=388073
cv.=185
1 4.75
1 0
TANO617 n=70
no.=335061
cv.=26.9
1 4.75
1 0
TANO714 n=93
no. = 386801
cv.=20.8
= 4.75
I 0
TAN0813 n=73
no. = 363202
cv.=17.3
1 4.75
N 0
TANO911 n=70
no.=276975
cv.=21.8
1 4.75
%ﬁﬂﬂlﬂﬂﬂﬂlﬂlﬂ_r .
10 20 30 40 50 60

Total length (cm)

9.5 7]

9.5 7

9.5 7

9.5 7

9.5 7]

9.5 7

Unsexed
TANO414 n=0
no.=0
cv.=0
I I I I I
TANO515 n=1
no.=6060
cv.=954
n
I I I I I
TANO617 n=1
no.=11301
cv.=95.1
I
T T T T T
TANO714 n=1
no. =968
cv.=99.1
T T T T T
TANO0813 n=0
no.=0
cv.=0
I I I I I
TANO0911 n=0
no.=0
cv.=0
T T T T T
10 20 30 40 50 60
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Gonad stage summaries by sex for Cyttus traversi. Percentage at each stage using the
MD staging method.

Survey M1 M2 M3 M4 M5 M6 M7 F1 F2 F3 F4 F5 F6 F7
TAN9105 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TAN9211 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TAN9310 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TANOO012 22 59 15 4 0 0 0 10 12 58 0 0 9 10
TANO118 0 33 17 33 0 0 17 33 0 0 0 0 33 33
TANO0219 30 40 20 10 0 0 0 17 17 50 0 0 17 0
TANO317 0 29 32 39 0 0 0 11 27 35 8 0 8 11
TANO414 0 5 5 68 0 21 0 14 36 21 0 0 29 0
TANO515 14 57 29 0 0 0 0 17 4 48 0 0 13 17
TANO0617 0 36 9 55 0 0 0 8 12 71 0 0 0 10
TANO714 2 55 16 16 0 7 5 4 26 54 6 0 4 6
TANO813 2 57 10 30 0 0 0 6 12 72 6 0 4 0
TANO0911 2 64 5 29 0 0 0 2 31 56 2 0 2 7
ALL 6 48 15 27 0 3 1 8 19 56 3 0 6 8

Ministry for Primary Industries Sub-Antarctic summer trawl survey series o 173



Giant lepidion (Lepidion schmidti & L. inosimae) LEG

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13):

Total catch weight (kg): 17.
Number measured

Length range (mean) (cm)

Number weighed

Ol OoONBE

This species has been well identified during the time series. It is found deeper than 1000 m.
The core survey area and depth range is not appropriate for this species. Distribution does not
extend to strata deeper than 800 m surveyed from 2000 to 2009. It was not recorded from the
Bounty Platform.

There were too few fish caught to determine whether the core survey area is appropriate
for this species. Biomass of this species is poorly estimated by the core survey area. Biomass
shows no clear trend since the start of the time series.

There is no length or gonad stage information presented.
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Distribution of Lepidion schmidti & L. inosimae from all summer surveys. Valid biomass
stations only.
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Relative biomass estimates (t) and c.v.s (%) of Lepidion schmidti & L. inosimae for core
strata, strata outside the core area and all strata.

Survey

TAN9105
TAN9211
TANO9310
TANO012
TANO118
TANO0219
TANO317
TANO414
TANO0515
TANO617
TANO714
TANO813
TANO911

Core
biomass

=

[eNeoNeoNoNoNoNeoNoNoNoNelNoll V]

Core

100

[eNeoNeoNoNoNoNoloNoNeNeNo)

Strata
27+28
(c.v.) biomass

NA
NA
NA

[eNeoloNoloNoNeoNoNoNe)

27+28
(cv)

NA
NA
NA

[cNeoNoNolNoNoNeoNoNoNo)

Stratum
26
biomass

NA
NA
NA
0
0
0
NA
NA
0
NA
0
0
0

26
(cv)

NA
NA
NA
0
0
0
NA
NA
0
NA
0
0
0

Stratum

17

biomass

NA

0

0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

17 Total Tota
(cv.)  biomass (cv.)

NA

0

0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

=

[eNeoNoNoNoNoNeoNoNoNolNololl V)

100

[eNeoNeoNoNoNoNeoloNoNeoNeNo)

Trends in relative biomass estimates (+ 2 standard errors) of Lepidion schmidti & L.

inosimae for core strata (above) and all strata (below).
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Omega prawn (Lipkius holthuisi) LHO

QOcean Survey 2020 1 2 31

TANOTOT! | OL niwa LU L
iy 1325)
Photo & (E) F Z

Number of surveys caught 1991-93 and 2000 to 2009 (out of 13): 13
Total catch weight (kg): 34.9
Number measured 0
Length range (mean) (cm) -
Number weighed 0

Length-weight parameters a, b ()

This species has not been well identified during the time series, particularly on the early
surveys in the 1990s. It is found deeper than 1000 m. The core survey area and depth range is
not appropriate for this species. Distribution does extend to strata deeper than 800 m surveyed
from 2000 to 2009. It was not recorded from the Bounty Platform.

Biomass of this speciesiswell estimated by the core survey area. Biomass has decreased since
the start of the time series. Biomass in the areas deeper than 800 m surveyed from 2000 to
2009 is not well estimated. Catches are recorded from most areas close to and deeper than 800
m.

There is no length or stage information presented.
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Distribution of Lipkius holthuisi from all summer surveys. Valid biomass stations only.
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Relative biomass estimates (t) and c.v.s (%) of Lipkius holthuisi for core strata, strata
outside the core area and all strata.

Survey

TAN9105
TAN9211
TANO9310
TANO012
TANO118
TANO0219
TANO317
TANO414
TANO515
TANO617
TANO714
TANO813
TANO911

Core

biomass

1
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9
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22
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NA
NA
NA

ONPFP UOTOWSANO®LER
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0
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0

0
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NA
NA

Total
biomass

Tota
(cv)

71
38
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17
20
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25
12
23

Trends in relative biomass estimates (£ 2 standard errors) of Lipkius holthuisi for core
strata (above) and all strata (below).
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