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EXECUTIVE SUMMARY 

Blackwell, RG.; Gilbert, DJ. (2005). Age composition of commerciai snapper landings in SNA 2, 
200203. 

I 
I New Zealand Fisheries Assessment Report ZOO5/5Z.l9 p. 

This report fulfils the requirements of Objective 1 of Project SNA2002/03, 'To estimate the yearclass 
strengths of snapper (Pagrus mtratus) in SNA 2." It summarises the estimates of commercial catch at 
age for the SNA 2 fishstock for the 2002-03 fishing year, and compares relative yearclass strengths 
with previous estimates. 

The catch at age estimates for SNA 2 indicate that the fishery remains dominated by fish less than 
11 years old Strong recruitment is indicated for the 1999 and 1998 year classes (4-5 years), but the 
2000 year class appears comparatively weak. The previously strong 1995 and 1996 year classes (7-8 
years) are present in the fishery, while the remains of the 1989-1991 year classes (12-14 years) can 
stiU be seen. These dominant year classes are consistent with the SNA 1 fishery and previous reviews 
of the SNA 2 fishstock The dominance of these younger year classes is reflected in the reduction in 
mean fish weight from 1.5 kg in 1998-99, to 1.2 kg in 1999-2000, and to 0.9 kg in 2002-43. 

A total of 48 samples were collected from the SNA 2 fishery, providing an overall mean weighted C.V. 

for the catch-at-age estimates of 15% (target 20%) for ages 1-20 years. 



1. INTRODUCTION 

1.1 Overview 

Snapper (Pagruf aumtus),an inshore demersal species of the family Sparidae, commonly occurs in 
depths of 10-200 m throughout the notthem and tend areas of the New Zealand EEZ (QMAs 1,2,7, 
8, & 9). The number of juveniles that result from a spawning may vary widely, which results in. skong 
or weak year-classes entering the stock (Smith & Francis 1991). Francis (1993) determined a high 
positive correlation between year-clks stlength and sea surface temperature in the Hauraki Gulf (SNA 
1 fishstock), and similar relationships have been shown for SNA 2, SNA 8, and the Tasman 
BayIGolden Bay (SNA 7) fishstock @avies & McKenzie 2001, Gilbert & Taylor 2001). 

This report describes the catch sampling programme carried out on the SNA 2 fishstock during the 
2002-03 fishing year. It extends the time series of catch-at-age estimates for this fishstock for fishing 
years 1991-92 (Ryan 1993). 1997-98 (Blackwell et al. 1999). 1998-99 (Blackwell et al. 2000), and 
1999-2000 (Blackwell & Gilbert 2001). These catch at age data were used to develop an age- 
structured model for SNA 2 (Gilbert & Phillips 2003). 

I 1.2 Description of the fisheries 

Snapper are widespread throughout the inshore waters of northern New Zealand, with the highest 
densities occuning in waters less than 70 m deep. The SNA 2 fishstock extends from Cape Runaway to 
eastern Cook Strait, but commercial snapper fishing is essentially confined to the east coast North 
Island, Hawke Bay, and the northern Wairarapa coast 1). 

The small commercial snapper fishery which existed in SNA 2 in the 1930s expanded during the 
1960s and 1970s as a result of increased target trawl fishing (Kilner 1983). Landings reached 878 t in 
1972, then declined to 160 t in 1982 and 1983, when a ban on pair trawling was imposed. Snapper 
were included in the Quota Management System (QMS) in 1986. The SNA 2 TACC (130 t) was set 
below the 1985-86 catch level of 177 t to permit the stock to rebuild (Colman et at 1985). Landings 
frequently exceeded the TACC during the late 1980s and 1990s (by 80% in 1991-92). largely due to 
bycatch in the inshore trawl fisheries in QMA 2 (Ryan 1993), and the SNA 2 TACC was increased to 
252 t in 1992-93 (Annala et al. 2003). Recent landings continue to equal or exceed the TACC, varying 
between 250 t (2001-02) and 391 t (1999-2000). Input conkols, such as a ban on pair trawling in most 
of QMA 2 and closed areas, remain in place. 

Since the 1992-93 TACC increase, the amount of target snapper fishing in SNA 2 has increased, but 
this is seasonally variable, and most snapper continues to be taken as bycatch of inshore trawling for 
tarakihi, flatf~sh, and gurnard in the inshore areas along the Wairarapa coast, Hawke Bay, and the east 
coast (Figure 1). Minor amounts of snapper are taken by trawlers targeting gemtish, trevally, or 
barracouta (A. Martin, Gisbome Fisheries, pers.com, 2004). Snapper are a minor bycatch of 
longlining for hapukulbass and bluenose, line fishing for school shark, and set netting for rig and blue 
moki (Ryan 1993). 

During the 2002-03 fishing year, snapper were taken throughout the year, with 31% of the reported 
landings of 350 t taken in the first quarter, and 27% in the third quarter respectively (Table 1). 
Estimated landings (Tables 2 and 3) which represent an 18% underestimate of actual catch, indicate 
snapper fishing is restricted to the northern, shallow waters of QMA 2, off the east coast, and in greater 
Hawke Bay (Figure 1). Most (96%) snapper was taken by trawling. Danish seining (3% of total catch) 
was essentially restricted to the northern east coast, and generally occurred later in the fishing year. 
Longline and set net catches were very low, reflecting a general reduction in effort for these methods in 
QMA 2 (M. Claudatos, Star Fisheries, pers. comm., 2003). Many of the bottom longline vessels that 
fished for snapper during 1997-98 (Blackwell et al. 1999) were also involved in other target fisheries 
such as bluenose where a similar reduction in line fishing effort has occmed (Blackwell & Gilbert 



2003). These vessels have generally been converted to other methods. such as lobster fishing or surface 
tuna longlining, or they been retired ftom the fishery (T. Destounis, Moana Pacific Esheries, Gisborne, 
pers. comm, 2003). 

1 1.3 Previous research 

Reviews of the population structure of SNA 2 (Paul &Tarring 1980, Kilner 1983, Ryan 1993) 
indicated an increase in average size of snapper from north to south among the four main subareas of 
the east coast North Island (eastern Bay of Plenty, East Cape, Hawke Bay, Castlepoint), and a general 
trend for older fish to occur in deeper waters. Year class strengths were variable during the 1960s and 
1970s. The commercial fishery generally exploited older fish (5-10 years) during the late 1960s. with 
the oldest reported at 42 years Paul & Tarring 1980). By the late 1970% the fishery was generally 
exploiting younger fish (3-8 years) (Kilner 1983). Ryan (1993) found the abundance of 4-7 year old 
fish had increased 2-4 fold between 1983-84 and 1991-92. 

Ryan (1993) reviewed the use of CPUEas an index of relative abundance, but found changes in CPUE 
were confounded by changes in fishing practices in the target tarakihi and w a r d  fisheries between 
1983-84 and 1991-92. The data were unable to monitor changes in relative abundance of snapper. 

Recent estimates of catch-at-age (Blackwell et aL 2000, Blackwell & Gilbert 2001) found that the 
fishery was numerically dominated by fish less than 11 y, with stronger then average year classes 
present in the fishery representing the (1 January) 1989,1990,1991, 1995, and 1996 spawning seasons 
in 1999-2000 (Appendix Al). 

Estimates of current and reference biomass are unavailable for SNA 2. Current estimates of the SNA 2 
MSY and stock size in 2 W 1  are 478 t and 90% of BMY respectively ( h d a  et aL 2003). These 
are based only on proportions-at-age data and should be treated with caution. The current (2002-03 
fishing year) TAC is 450 t, of which the TACC is 315 t, and allowance for recreational fishers is 90 t, 
Maori customary fishing 14 t, and other 31 t (Annala et al. 2003). 

Recruitment success for SNA 2 is positively related to air temperature (Gilbert & Taylor (2001). The 
4-year series of proportions-at-age data were used to develop an assessment model for the 2001-02 
fishing year (Gilbert & Phillips 2003). This model was projected 'to 2006 to derive estimates of 
uncertainty and calculate performance indicators using two total catch scenarios with TACCs of 317 t 
and 436 t. The projections gave a range for stock biomass in 2005-06 of 80-210% of BW AS no 
biomass indices are available for SNA 2, these estimates were considered preliminary, but indicative of 
a continuing stock rebuild under the present TACC of 315 t (Annala et al2003). 

I 2. METHODS 

Separate substocks may occur in SNA 2 (Paul & Taning 1980), but the catch-at-age data were treated 
as corning from a single stock in this analysis. 

I 2.1 Stratification 

The purpose of stratification is to increase the precision of the catch at age estimates Sampling theory 
shows that this will be achieved if the strata are well chosen, i.e., if variability between strata is greater 
than that within strata (Cochlan 1977). Estimation requires the sampling of landings to be random, but 
strict adherence. to this is impractical. However, d e p e e  from strict randomness has less effect under 
a stratified sampling regime if the strata are well chosen Method, season, and mean vessel landing 
proved to be satisfactory criteria for stratification in 1999-2000, and these have been used again here. 



The sampling stratifications were based on landings from the 1999-2000; 200(M1 and 2001-02 

i 
fishing years, following methods described by Blackwell et al. (1999). 

Trawlers were ranked on the expected numbers of snapper caught, instead of expected weights of 
landings, as used previously (Table 4, Table 5). The fishery was divided into two classes. The higher 
landings class, BT1, was defmed by a group of 17 vessels (not given here as the information is 
confidential) that had together landed 50% of the total snapper catch during 1998-99 to 2001-02. As 
non-trawl methods accounted for only a small percentage of total landings, they were combined with 
other trawlers to form the OTH (other) strata The fishing year was divided into quarters. Vessel 
category and quarter were used to defme strata (Table 5) as: BT1 springtsummer (October 2002-March 
2003), BT1 autumn (April-June 2003) and BT1 winter (July-September 2003). OTH springlsummer 
(October 2002-March 2003). OTH autumnlwinter (April-September 2003). The stratification aimed to 
make the catch by number in strata approximately equal. The average quarterly catch by weight for 
1999-2000 to 2001-02 was divided by the mean weight from previous sampling (1.6 kg for - - 
springlsummer and 1.1 kg for a u ~ w i k e r )  to give expected catchnumben. The target number of 
landings to be SamDkd was made ~mwrtional to the anticipated catch by number in each stratum. This .. - 
approximately &es the variance of the estimated priportions at age and the mean weighted C.V. 
(Mwcv). 

2.2 Sampling 

The planned strat5cation was revised during the sampling period, because less fishing was carried out 
in the BT1 strata. The original stratification was retained, but more landings were sampled than 
planned, particularly in the OTH stratum, where landings were higher than projected from previous 
fishing seasons. In 2002-03, fewer landings were available for sampling from the BT1 vessels, 
especially in the autumn and winter of 2002-03 (Tables 4 and 5). The actual catch far SNA 2 was 350 

I 2.3 Sampling procedure 

A random sample of up to 50 fish was collected from each landing from a random selection of fish 
bins, as described by Blackwell et al. (1999). Samples were collected from a representative cross- 
section of the fishery to include both target fishing and bycatch. The saggital otolith were collected 
from each fish and the length (to the nearest centimetre below the fork length) was measured. The sex 
was not determined, as snapper show no differential growth between sexes (Paul 1976). The otoliths 
were inventoried and stored in the otolith collection maintained by NIWA. 

I 2.4 Ageing 

As the numbers of otoliths collected (1707) exceeded the target (800), random subsamples were 
selected for ageing. The weighting that an otolith received to give the overall proportions-at-age was 
the product of two ratios: the ratio for the landing of the estimated total number of fish to the number 
aged, and the ratio for the stratum of the estimated number in a l l  landings to the estimated number in 
the sampled landings. Therefore the more fish there were in a subsample the less was the weighting 
received by each one. The numbers of otolith in the subsamples were chosen to make the weightings 
as similar as possible. For large landings, most or all of the collected otoliths were subsampled, while a 
minimum of six otoliths were subsampled from smaller landings. The numbers of fish aged and the 
mean length and range of fish lengths for each subsample are given in Table 6. 

I 
Snapper otoliths were processed individually following the me&cds des&bed by Davies & ~ a l s h  
(1995). Each otolith was prepared by cutting dorsal-ventrally through the nucleus, then the cut surface 



was polished by wet grinding using 400 grit and 1200 grit diamond polishing wheels, and read under a 
binocular dissecting microscope at x20-30 magnification. 

Ages were defhed from a nominal blahday (1 January). Age was recorded rounded down to one 
decimal place, based on the date of sampling, e.g., a 1989 year class fish would be aged 8.7 years if 
sampled in early October 1997,S.g years in December. and 9.4 years in May 1998. Because sampling 
was carried out from October to September, fish were initially combined into an age class by rounding 
down to the nearest year. An extra year was then added to the ages of the fish sampled between 
October and December. 

Proportions at age, j i ,  were calculated for each stratum. The coefficients of variation for the 
proportion at age estimates, with a finite population correction, c?(ji), were calculated by 
bootstrapping, as described by Blackwell et aL (2000). The sampled landings and age data were stored 
on the Ministry of Fisheries market and age databases, respectively, maintained by NIWA. 

3. RESULTS 

3.1 Age distributions 

The numbers of snapper aged from each stratum are given in Table 6. The proportions at age, ji , and 
the estimated coefficients of variation, cG(ji), are presented in Figures 2 and 3. Values are given in 
Appendices A1 and A2. The age-length maices of actual numbers sampled and estimated proportions 
in the annual catch are given in Appendices A3 and A4. 

Comparison of proportions at age and mean weights (Rgure 3 and Table 7) indicates some differences 
in the age distributions between strata. The mean fish weight was 0.90 kg, but this varied between 
strata, from 1.3 kg in BT1 during springkummer, to 0.7 kg in BT1 during autumn and winter. 

4. DISCUSSION 

The fishery contained a wide range of age-classes, and variability occurred in age distributions 
between landings within strata and between strata As found for the SNA 7 fishstock reviewed in 
200041 (Blackwell et al2001), older fish were generally caught in spring-summer and more younger 
fish were caught in autumn-winter. No stratum contained the full range of age classes, and the mean 
weighted c.v, of each stratum was less than the overall mean weighted C.V. The planned stratification 
was generally followed, but supplementary samples were collected from the non-target vessel strata 
(OTH-spring/sumrner, and OTH autumdwinter) to cover an unexpectedly large increase in snapper 
landings. As most snapper is taken as bycatch of other target fisheries, landings are unpredictable. The 
planned, but dynamically adjustable, sampling regime appears to be the optimum for sampling this 
fishstock. The mean weighted C.V. (MWCV) for SNA 2 was 0.15 for classes 1-20+ years. 

The SNA 2 fishery is numerically dominated by the strong 1999 and 1998 year classes (4-5 years). 
while the 2000 year class appears compaxatively weaker than the three year old fish (1997 year class) 
that made up 15% of the fishery in 1999-2000 (Appendix AS). The previously dominant 1995 and 
1996 year classes (now 7-8 years) which together represented 53% of the fishery in 1999-2000 are 
still present, while the previously strong 1989-91 year classes (now 12-14 years) are still apparent in 
the fishery. The strong 1989, 1990, 1991, 1995, 1996, 1998, and 1999 year classes correspond to 
strong year classes in the SNA 1 fishery, and relate to warm summer water temperatures with higher 
than average recruitment success Walsh et al. 1998, 1999,2000,2001,2002,2003). The mean weight 
in SNA 2 declined fkom 1.5 kg in 1998-1999, to 1.2 kg in 1999-2000, and to 0.90 kg in 200253, 
which reflects the very strong 1999 year class in the fishery. 



Comparison of the proportions at age and mean weights, by stratum (Figure 3 and Table 5). indicates 
some differences in age distributions between strata. Both BT1 and OTH vessels appear to have taken 
more older, larger fish during spring-summer, and more smaller fish in autumn-winter (Table 6). The 
high variabiity between sampling strata appears due to spatial heterogeneity in the stock and variable 
targeting in the fishery, and represents normal variability in fishing patterns. 
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Table 1: Actual l a n d i i  (t) of SNA 2 by quarter of fishing year 200203. Source MFish QMR data. 

~ k o n  Oct-Dec Jan-Mar Apr-Jun Jul-Sep Total 
Main vessels 52 33 42 61 188 
Other vessels 57 31 54 20 162 
Total 109 64 9 6 .  81 350 

Table 2: Estimated catch (t) of SNA 2 by method and statistical reporting area for fishing year 200203. 
Source MFish CELR data, 

Statistical area 11 12 13 14 15 16 Total 
Method 
Trawl 48 81 141 5 0 1 276 
Danish seine 6 3 1 0  0 0 10 
Longline 0 c1 3 0 0 4 3 
Set net c1 0 el el c1  0 c1  
Total 54 84 145 5 <1 1 289 

Table 3: Estimated catch (t) of SNA 2 by method and quarter for fishing year 2002-03. Source MFish 
CELR da ta  

Swon  Oct-Dec Jan-Mar Apr-Jun JulSep Total 
Trawl 93 48 76 60 277 
Danish 
seine 0 2 1 6 9 
Longline 0 el 3 0 3 
Set net el 0 c1  cl el 
Total 93 50 80 66 289 

Table 4: Previous proportions by weight of estimated landings in SNA 2 fmm the 1996-97 to 1998-99 
fisbing years, and the 1999-2000 fishing year sampling strata and sampling allocations. 

1998-99 stratum Past proportion 199940 
of catch in stratum stratum 

by weight 

BT1-springlsummer 0.23 BT1-spring 
BT 1-summer 

B T 1 - a u d  winter 0.26 BT1-autumn 
BT1-winter 

OTH-springlsummer 0.21 OTH-spring 
O T H - a u d  winter 0.30 OTH-summer1 

autundwinter 

Total 244 77 1 (kg) 

1999-00 Number 
proportion of catch of 

in stratum landings 
by weight sampled 

392 450 (kg) 55 



Table 5: Proportions of estimated landings in SNA 2 from fwhing years 1999-2000 to 2001-02, by sampling 
stratum, and the initial and revised sampling allocation For the 200203 fishing year. 

2002-03 Past Past Planned 2002-03 Number 
planned froportion of proportion number of propoltion of of 
strahlm catch in of catch in landings to catch in landings 

stratum by stratum by sample stratum by sampled 
weight numbers weight 

BT1-springsummer 0.24 0.20 9 0.24 7 
BT 1-autumn 0.16 0.19 8 0.12 5 
BT1 winter 0.20 0.23 11 0.17 4 

OTH-sp~glsummer 0.22 0.18 8 0.25 17 
OTH-autumn1 winter 0.17 0.20 9 0.21 15 

Total 45 ' 349.938 (kg) 48 

Table 6: Summary of snapper otolith samples For fishing year 2002-03. 

Stratum 

SNA 2 
BT1-spring/summer 
BT1-autumn 

Length range Mean length Number 
(4 (cm) aged 

BT1-winter 27-47 31.8 54 
OTH-springlsummer 24-70 34.1 266 
OTH-autumnlwinter 25-7 1 32.8 186 
Total 800 

Table 7: Snmmary OF estimates for fishing year 2002-03, by sampling stratum in SNA 2. 

BT1 BT1 BT1 OTH OTH Total 
spring/ autumn winter spring/ . autumd 

summer summer winter 

Laodings sampled 7 5 4 17 15 . 48 

Mean weight, Gj (kg) 1.3 0.7 0.7 0.9 0.8 0.9 

Weight sampled landings, t j  (t) 5.5 1.7 9.8 6.5 10.1 33.6 

Total landings, T, (t) 84.6 42.2 60.7 88.1 74.3 349.9 

Mean weighted C.V. of proportions 
at age (1-2% y) 0.06 0.05 0.06 0.06 0.06 Oil5 



Figure 1: SNA 2 (=QMA 2) showing the main ports of landing in the fishery. Main snapper grounds are 
located on the east coast North Island, and in Hawke Bay. 



Figure 2: Proportion at age estimates (histogram) and rvs (line) for SNA 2 land' i ,  fishing year 200243. 



0.7 , BT1 autumn 

0.7 Other springlsummer 1 

0.7 , Other autumntwinter 

BTl winter 
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F i e  3: Proportion at age estimates for SNA 2 landings, fishing year 2002-03 by sampling stratum (see 
text for stratum definitions). 



Appendix Al:  Estimated proportion at age for the Unn-03 SNA 2 landings 

Stmum 
BT1 sprlsum BT1 aut BTl win OTH spdsum OTH aul/win Overall 

0.0338 
0.4653 
0.2204 
0.0395 
0.1163 
0.0563 
0.0076 
0.0030 
0.0032 
0.0097 
0.0127 
0.0124 
0.0059 
0.0020 
0.0050 
0 . m  
0 . m  



Appendix A2: Standard errors and overall c v .  of proportion at age, both with finite population correction, 
estimated by simulation for the 2002-03 SNA 2 landings. 

BTl spd- 

0 . m  

0.M63 

0 .m1  
o.ca.1 

0.m7 

0.W3 
0.0010 

0.0021 

0.W35 

0 . m  
0.0010 
0,0022 

0.0016 

0.0022 
0.0016 



Appendix A3: Numbers of commercially caught snapper sampled by length and age for SNA 2 in 200243, 
aged to OYOY2002. 

Len@ Age (yean) No. 
3 4 5 6 7 8 9 10 11 12. 13 14 15 16 17 18 19 20 2Ot aged (a 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

' 51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

. 61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

. 71 
72 
73 
74 
75 
Total 



Appendix A4: Estimates of the percentage at length at age for commercially caught snapper in SNA 2 
in 200243. Table sumc; to 100. 

a i l  
a18 an an 
am 1.17 a i l  
am ass on 
a95 72.4 zm 
as0 lz l l  220 
a48 631 261 
Ql2 7.Q 418 
QE 343 3M 

2 5  L63 
1.12 1.m 
a47 137 
a a  1.u 
009 074 
m a n  

0.32 



Appendix AS: Proportion at age estimates @istogram) and cv.s (line) for SNA 2 landings, fishing year 
1999-2000. n, otolith sample size. After Blackwen et al. 2000. 


