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1. EXECUTIVE SUMMARY 

Bluenose (BNS 2) is a major bycatch in the inshore and middle depth trawl fisheries for 
alfonsino (BYX 2) and gemfish (SKI 2), and a minor bycatch of other trawl fisheries, 
including hoki (HOK 1). Although fishing appears concentrated in the first and second 
quarters of the fishing year, this apparent seasonality appears to be related to a shift in effort 
from alfonsino to the hoki fishery. Bluenose also supports a small target line fishery, which 
is also concentrated in the first and second quarters, because effort subsequently transfers to 
the tuna longline fishery. 

This report presents scaled age and length frequency distribution data from the BNS 2 catch 
sampling programme for the 1997-98 fishing year. As most catch in BNS 2 is taken during 
October 1997 to January 1998 inclusive, scaled length and age frequency distribution data are 
presented for this period. The quarterly length frequency data suggest that the proportion of 
larger male and female bluenose decreases later in the fishing year. 

The target coefficient of variation (c.v.) for the sampling programme was a mean weighted 
C.V. of 20% across all age classes. Mean weighted c.v.s of less than 20% were achieved for 
ages 2-4 yrs for males and ages 2-5 yrs for females. Recruitment into the target line and 
midwater trawl fisheries occurs at 2-3 years. The fishery appears to be dominated by young 
(2-5 year old) fish. 

2. INTRODUCTION 

2.1 Overview 

Bluenose occur widely throughout New Zealand waters and are commonly taken as bycatch 
of line and trawl fishing in the deeper areas of the inner shelf (Annala et al. 1999). The 
major commercial fishery for bluenose is in QMA 2 (F4gu.e 1). 

This report updates the 1997 catch sampling programme for BNS 2, and presents scaled age 
and length frequency distribution data from the commercial catch between October 1997 and 
January 1998. 

2.2 Project objectives 

This report addresses Objective 1 of BNS 9701: To conduct the sampling and determine 
the length and age structure of the commercial catch from BNS 2. The target coefficient of 
variation (c.v.) for the catch at age will be 20% (mean weighted C.V. across all age classes). 



2.3 Description of the fishery 

Bluenose landings in BNS 2 represent on average 43% of the national bluenose landings 
between 1993-94 and 1997-98. Historical landings in BNS 2 increased from 1981 to 1986, 
declined slightly, then peaked at 1288 t in 1993-94 (Table 1). Subsequent annual landings 
have exceeded the TACC on average by 23% since 1991-92. The 1997-98 landings of 929 t 
represent a 6% overcatch of the current TACC of 873 t (Annala et al. 1999). 

Bluenose were originally taken as bycatch of the target groper line fishery (V. Basilie, 
commercial fisher, pers.comm. 1998). A target bluenose line fishery developed during the 
1960s and declined with the introduction of midwater trawl fishing in the late 1980s (Ryan & 
Stocker 1991). This line fishery has become re-established and now contributes 30% of the 
1997-98 landings data (Blackwell 1999). Bluenose is a small bycatch in the line fisheries 
for ling, groper, and other species in QMA 2. 

Most bluenose is taken as bycatch of the target midwater trawl fisheries for alfonsino (BYX 
2) and gemfish (SKI 2), though bluenose forms a minor bycatch of most middle depth trawl 
fisheries in QMA 2 (Langley 1995). 

2.4 Previous research 

The biology and abundance of bluenose in QMA 2 was reviewed by Horn (1988a) and Horn 
& Massey (1989), and updated by Ryan & Stocker (1991), Langley (1995), and Blackwell 
(1997). The relationship between bluenose and the target fisheries for alfonsino and gemfish 
has been reviewed by Langley (1995) and Blackwell (1999). 

Although the use of otoliths has been validated for age estimation Horn (1988b), Von 
Bertalanffy growth curves derived fiom catch sampling data are biased by the abundance of 
faster growing juvenile fish fiom each cohort in the sample. Horn (1988b) substituted back- 
calculated data for ages 1-4 to determine the appropriate Von BertalanffL growth parameters. 

No spawning (ripe or spent) bluenose have been caught in QMA 2, but spawning fish have 
been recovered off Southern Australia (Baedle 1995a). Although M has been estimated at 
0.3, based on a reported maximum age of 15 years, this may be influenced by age-specific 
andlor migratory spawning behaviour (Horn & Massey 1989). It is not known whether more 
than one stock of bluenose occurs in New Zealand waters. 

2.5 Sample design 

Samples were allocated to both the line and trawl fisheries, by season and by method based 
upon previous landings data (Table 2). Seasonal strata were defined as spring~summer 
(October-January), summer/autumn (February-April) and winter (May-September). 
Although most bluenose are caught during these first three quarters of the fishing year (Table 
3), this apparent seasonality is probably related to quota availability and to changes in effort 
in the target fisheries. Bluenose appear to be available throughout the fishing year (Horn & 
Massey 1989). 



Of the 40 planned samples, 10 were allocated (Table 4) to the target line fishery which is 
based largely in Gisbome. The remaining samples were allocated evenly between Napier and 
Nelson. A two-stage sampling procedure was used to obtain length fkequency samples, where 
landings and bins within landings represent the first and second stages of sampling. All the 
200 fish sampled from a landing were measured to the nearest centimetre below fork length, 
and sex and gonad stage were determined. The data were recorded on NIWA stock 
monitoring programme forms, manually checked for errors, and entered on to the NIWA 
stock monitoring database. 

2.6 Otolith preparation and age estimation 

A stratified sub-sampling programme for otolith collection was established within the main 
catch sampling programme to determine age-length keys by sex and by method. A maximum 
of 20 otoliths horn each 1 crn size and sex class were collected overall, with 50 otoliths 
generally collected fiom the 200 fish examined per landing. This schedule was updated after 
each landing to reduce unnecessary duplication of otolith collection fiom subsequent samples. 

The bluenose otoliths were baked at 270 "C for about 4 minutes, then allowed to cool to room 
temperature. Otoliths were embedded in resin and cut with a diamond saw across the 
dorsoventral axis, following the standard procedures developed by Horn (1997). The block of 
otoliths was then polished and the ages of individual otoliths were estimated using a low 
power binocular microscope. 

2.7 Estimation of proportion of catch at age 

As 50% of landings on average occurred between October and January (see Table 2), this 
period was chosen to determine the proportion at age of the commercial catch. A birthday of 
1 January was adopted for the calculation of the Von BertalanffL growth parameters as 
bluenose are summer spawners and few otolith samples were available fiom outside the 
October-January period. (This is one month earlier than the 1 February birthday nominated 
by Hom 1988b). Separate age length keys were developed for male and female bluenose and 
for trawl and line-caught fish. Initial examination of the age-length data revealed a high level 
of agreement between line and trawl methods for each sex. Data were then combined across 
methods to produce a single age length key for each sex. 

To avoid the necessity for two age-length keys, all fish collected between October and 
January from the same cohort were assigned the same age for the purposes of scaling up the 
length frequency data from the commercial catch. 



2.8 Age-frequency distributions 

Catch-at-age distributions were calculated separately by sex for each method stratum using 
the total scaled length-frequency in the following manner: 

where At = the estimated proportion of fish of age t in the population, Lx = the proportion of 
fish of length x in the length-frequency sample, and p a  = the proportion of fish of length x 
which were age t. 

3. RESULTS 

3.1 Catch sampling programme 

During the period October 1997 to April 1998,40 samples (see Table 4) were collected fiom 
the commercial fishery, 30 from the trawl fishery, and 10 from the line fishery. 
Little target fishing for BYX 2 occurred after the end of the second quarter of the fishing year 
(April) because the trawlers shifted effort on to the hoki fishery. Two further trawl fishery 
samples were collected in September 1997, which will be analysed with data fiom the 1997- 
98 catch sampling programme. 

Sampling in the target BNS 2 line fishery was concentrated in the h t  quarter because fishers 
transferred effort to the tuna fishery in January 1997. One sample was collected as bycatch 
fiom groper line fishing in April 1997. 

A total of 703 otoliths (387 female and 316 male) were collected during the 1997-98 catch 
sampling programme. Age estimates (Figure 2) were adjusted for larger, faster growing fish 
fiom each cohort by the method of Horn (1988b). 

3.2 Length frequency distributions 

Quarterly length frequency data (Figure 3) indicate that bluenose caught in the h t  (autumn) 
quarter tend to be larger, and the proportion of larger fish (male and female) appears to 
decrease later in the fishing year. Scaled length frequency data for 1 October 1997 to 31 
January 1998 are presented in Appendix 1. 

3.3 Catch at age 

Estimates of Von B e r t a l w  parameters were consistent with published data and previous 
results (Blackwell 1997). These provide maximum age estimates of 11 years for males and 
15 years for females. 

The scaled age distribution data are provided in Appendix 2 for the bluenose line and trawl 
fisheries fiom 1 October 1997 to 31 January 1988. From the proportion at age data (Figure 
4), bluenose begin to recruit into the fishery at age 2 and are fully recruited by age 3. Mean 
weighted c.v.s of less than 20% were achieved for ages 1-4 yrs for males and 1-6 yrs for 
females fiom the line fishery (Appendix 2). For the trawl fisheries c.v.s less than 20% were 
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achieved for ages 1-4 for males and 1-5 for females. The commercial fishery is numerically 
dominated by fish less than 5 years old. 

4. DISCUSSION 

Although bluenose landings appear to be higher in the k t  and second quarters, this appears 
to be related to shifts in effort rather than to changes in the abundance of bluenose. The 
quarterly length frequency data indicate that the bluenose caught in the first quarter are 
generally larger than those caught later in the fishing year. The proportion of large male and 
female fish appears to decrease later in the fishing year. 

The proportion at age data are consistent with previous results (Horn & Massey 1989, 
Blackwell 1997). Bluenose are relatively fast growing, and recruit into the fishery at between 
2 and 3 yrs, but the commercial fishery appears to catch mainly pre-spawning fish. This 
feature also occurs in the Tasmanian bluenose fishery (1 995b), and concerns have been raised 
about the long-term sustainability of the resource. 

Data from the 1997 and 1998 catch sampling programmes indicate that there has been strong 
recruitment of 2 and 3 year old fish in 1996 (Blackwell 1997) and 1997. This suggests that 
bluenose in BNS 2 may be resilient to the current level of commercial fishing activity. 
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Table 1: Reported landings (t) of bluenose by fishstock to 1996-97 and annual TACs (t) from 
1985-86 to 1996-97 

Fishstock BNS 1 BNS 2 BNS 3 BNS 7 BNS 8 BNS 10 
QMA(s) 1 & 9  2 3,4,5 & 6 7 8 10 Total 

Landings TAC Landings TAC Landings TAC Landings TAC Landings TAC Landin~s TAC Landinma TAC 
1981 * 146 - 36 - 12 - - - 0 - 295 - 

(440 t) Competitive total catch 1 Oct-30 Sept 1985-86 and 1986-87 (Baird & McKoy 1988) 
* MAF data + FSU data. Y QMS data. 
a Includes landings h m  unknown areas before 1986-87, but excludes catches outside the N.Z. EEZ 
b Includes exploratory catches in excess of the TACC 

Table 2: Estimated bluenose landings (t) by fishing method and target fishery from 1988-89 
to 1995-96. Source: CELR and TCEPR data 

Fishing Target Fishing year 
method fishery 1989-90 1990-91 1991-92 1992-93 1993-94 1994-95 1995-96 

Line Bluenose 
Alfonsino 
Gemfish 

Groper 
Ling 
Ribaldo 
School shark 
Other 
Total 

Setnet Total 

Tmwl Bluenose 
Alfonsino 
Bamcouta 
Cardinal 
Gemfish 
Hoki 
Ling 
Orange roughy 
Scampi 
Rubyfish 
Other 
Total 

All methods Total 



Table 3: BNS 2 Monthly landings for fishing years 1993-94 to 1996-97 (Source: QMS data) 

Month 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

APT 

May 
Jun 

Jul 

Aug 

sep 

141.91 152.798 126.785 103.796 

173.883 172.69 257.399 169.315 

175.257 112.552 1 13.985 124.204 

136.845 136.109 65.192 106.947 

1 10.506 59.039 74.782 115.376 

75.091 84.359 67.992 149.886 

92.739 47.177 61.502 66.454 

80.474 28.579 50.467 70.866 

55.784 31.089 3 1.542 26.42 

3 1.752 48.696 3 1.997 22.46 

134.844 76.021 22.172 19.905 

78.468 79.173 49.093 57.783 

* 1996-97 estimated monthly totals pro-rated from 1995-96 data and 1996-97 QMS total 

Table 4: Number of samples collected per month in the 1998 catch sampling programme 

Month 

October 1997 
November 
December 
January 1998 
February 
March 
April 
May 

Midwater trawl fishery Target longline fishery 

Total 



figure 1: m e  area covered by the bluenose firhey in QMA 2 showing inshore (011-016) 
and deepwater (201-205) stalistical reporting areas. Major lishing grounds are a h  shown. 



BNS 1997-98 Male 

BNS 1997-98 Female 

Figure 2: Fork length vs estimated age of bluenose in BNS 2 from the 1998 catch 
sampling programme October 1997 to January 1998. 
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Figure 3: Length frequency distributions by sex and season 
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Figure 4: Bluenose population age f b p n c i e s  by sex and method, October 1997 
to January 1998 



Appendix 1: Scaled length frequency distribution October 1997 to January 1998, BNS 2 

Length 
Trawl fishery 

No. males No. females 
Line fishery 

Length No. males c.v. No. females 



Appendix 1 :-continued 

Length 
90 
9 1 
92 
93 
94 
95 
96 
97 
98 
99 
100 

Trawl fishery 
No. males C.V. No. females C.V. 

0 0 0 0 
0 0 0 0 
0 0 11772 520 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 30692 184 
0 0- 0 0 
0 0 0 0 

Line fishery 
Length No. males C.V. No. females C.V. 

90 0 0 0 0 
9 1 0 0 0 0 
92 0 0 3437 117 d' 

93 0 0 1524 247 
94 0 0 0 0 
95 0 0 2716 196 

v 
96 2465 322 0 0 
97 0 0 0 0 
98 0 0 0 0 
99 0 0 0 0 
100 0 0 3437 117 

Appendix 2: Bluenose age frequency distribution by method and sex, October 1997-January 1998 

Males 
Estimated 

Frequency 
1728290 
498632 1 
1436741 
610412 
188293 
15495 1 
81639 
35140 
7270 

1121 1 
4033 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Line Fishery 
Females 

Estimated 
age Frequency c. v. 
1 970389 0.17 
2 2555127 0.07 
3 469767 0.20 
4 629996 0.11 

i 
5 349544 0.15 
6 161573 0.19 
7 94773 0.25 
8 67470 0.28 
9 48517 0.35 
10 33202 0.43 
11 12600 0.57 
12 381 3.38 
13 8820 0.69 
14 2716 1.96 
15 0 0.00 
16 0 0.w 
17 0 0.00 
18 0 0.00 
19 0 0.00 
20 0 0.00 



Appendix 2:-continued 

Estimated 
age Frequency 
1 4346958 
2 14822387 
3 5690058 
4 3046922 
5 1562164 
6 1 167569 
7 610580 
8 215879 
9 82847 
10 106380 
11 11772 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 

Males 
Trawl Fishery 

Females 
Estimated 

Frequency 
3264765 

13305448 
3814913 
5285343 
2295 179 
911833 
605498 
517829 
275136 
253315 
125924 
30692 
35462 

0 
13990 

0 
0 
0 
0 
0 


