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EXECUTIVE SUMMARY 

Blackwell, R.G.; Gilbert, D J. (2001). Age composition of commercial snapper landings 
in SNA 2 and Tasman BayJGolden Bay (SNA 7), 1999-2000. 

New Zealand Fisheries Assessment Report 2001/35. 22 p. 

This report is in fulfilment of the requirements for Objectives 1 and 2 of Project 
SNA1999106, "To estimate the year class strengths of snapper Pagrus auratus in SNA 2 
(Objective 1) and in SNA 7 (Objective 2)." It summarises the estimates of commercial catch 
at age for SNA 2 and Tasman BayIGolden Bay (SNA 7) for the fishing year 1999-2000, and 
compares relative year class strengths with previous estimates. 

The catch at age estimates for SNA 2 indicate that the fishery is dominated by fish less than 
11 years old, following recent strong or average recruitment of the 1994, 1995, 1996, and 
1997 year classes (3-6 years). The previously strong 1989, 1990, and 1991 year classes (9- 
12 years) continue to influence the fishery, and the remains of the 1985 and 1987 year classes 
can still be seen. 

The catch at age estimates for Tasman BayIGolden Bay indicate that this fishery contains a 
smaller number of relatively stronger year classes than SNA 2, although fish over 20 yr 
remain an important part of this fishery. The 1995 and 1996 year classes (4 and 5 years) are 
especially strong and the 1994 and 1997 year class (3 and 6 years) are at least average. 

Strong or average recruitment appears to have resulted from the 1995 and 1996 year classes 
that correspond to the La Niiia years in both stocks. The years of weak recruitment (1991- 
1993) in Tasman BayIGolden Bay are consistent with trawl survey data. 



1. INTRODUCTION 

1.1 Overview 

Snapper ( P a p  auratus) is an inshore demersal species of the family Sparidae, found in 
depths of 10-200 m throughout the northern and central areas of the New Zealand EEZ 
(QMAs 1, 2, 7, 8, and 9). The number of juveniles that result fiom a spawning may vary 
widely, which results in strong or weak year classes entering the stock (Smith & Francis 
1991). Francis (1993) determined a high positive correlation between year class strength and 
sea surface temperature in the Hauraki Gulf, and a preliminary analysis suggests that a 
similar relationship with air temperature occurs for the Tasman BayIGolden Bay (SNA 7) 
fishstock (Annala & Sullivan 1996). 

This report describes the results of the third year of a commercial catch sampling programme. 
Sampling to estimate catch at age was carried out during 1999-2000 in SNA 2 and Tasman 
BaylGolden Bay (Figure 1) and repeats the sampling described by Blackwell et al. (2000). 
These data add to age structure data taken in 1991-92 from SNA 2 (Ryan 1993) and to 
several previous estimates for the Tasman BaylGolden Bay substock (Mace & Dnunmond 
1982a, 1982b, Drurnmond & Kirk 1986, Kirk et al. 1988, Dnunmond 1994, Annala & 
Sullivan 1996, Blackwell et al. 1999, Blackwell et al. 2000). Catch at age is not estimated for 
the Marlborough Sounds substock of SNA 7 in this report. 

1.2 Description of the fisheries 

SNA2. Snapper occur throughout east coast North Island waters (southeast of Cape 
Runaway) with the highest densities in waters less than 70 m deep. Commercial snapper 
fishing in SNA 2 dates back to the 1930s (Kilner 1983). The fishery expanded during the 
1960s and 1970s to peak at 878 t (1972). This increase was attributed to an increase in 
targeting by trawlers @her 1983). Landings declined to 160 t in 1982 and 1983 and a ban 
on pair trawling was imposed. The 1986 TACC of 130 t was set below the 1985-86 catch 
level of 177 t to permit the stock to rebuild (Colrnan et al. 1985). In 1992-93 the TACC was 
increased to 252 t as a result of decisions by the Quota Appeal Authority (Annala et al. 
2000). Subsequent landings have exceeded the TACC by up to 80% (1991-92), largely due 
to bycatch in the inshore trawl fisheries in QMA 2 (Ryan 1993). More recent landings 
continue to moderately exceed the current TACC of 252 t (Annala et al. 2000). Input 
controls, such as a ban on pair trawling in most of QMA 2 and closed areas remain in place. 

Little targeting of snapper now occurs in QMA 2. Most snapper are taken as bycatch of 
inshore trawling for tarakihi, flatfish, and gurnard in the inshore areas along the Wairarapa 
coast, Hawke Bay, and the east coast. Minor amounts of snapper are taken by trawlers 
targeting gemfish, trevally, flatfish, or barracouta. Snapper are also taken as bycatch of 
longlining for hapuku/bass and bluenose, line fishing for school shark, and set netting for rig 
and blue moki (Ryan 1993). 

Tasman BaylGolden Bay. A small commercial fishery for snapper in Tasman 
BaylGolden Bay has existed since at least 1945 and landings of between 500 and 1500 t were 
reported in the 1960s (Mace & Drumrnond 1982a). Landings peaked at 2700 t in the 1978 
calendar year following the introduction of pair trawling, purse seining, and aerial spotting to 
identify near-surface schools of spawning snapper (Drummond 1994). Landings declined 
throughout the 1980s. A TACC of 330 t was introduced in 1986, but the decline continued 
and the TACC was further reduced to 160 t in 1989-90. Subsequent landings have been 



lower than, or equal to, the TACC. Input controls remain, including regulatory and voluntary 
closed areas. 

Most snapper in SNA 7 are now taken during late summer as bycatch of trawling, particularly 
for red gurnard and flatfish. Snapper are also taken as bycatch of set netting for rig, warehou, 
and school shark and line fishing for school shark during the summer. A small target fishery 
now occurs on the spawning stock during spring-summer, with landings by longline, single 
trawlers, and two sets of pair trawlers. After the 1996-97 TACC increase from 160 to 200 t, 
this target fishery now extends into early autumn (Blackwell et al. 1999). 

1.3 Previous research 

SNA 2. Esisly reviews of the growth and population structure in SNA 2 (Paul & Tarring 
1980) found that most fish were older than 10 years (oldest 42 years), but considerable 
variability occurred in year class strengths. Kilner (1983) noted that the fishery in earlier 
years exploited 38-40 cm fish but by the late 1970s it was exploiting 25-35 cm fish. Ryan 
(1993) examined CPUE and catch sampling data and found that the abundance of young (4-7 
year old) fish in the SNA 2 catch had increased 2-4 fold between 1983-84 and 1991-92. He 
also suggested that changes in fishing practices in the target tarakihi and gurnard fisheries 
reduced the usefulness of CPUE monitoring as an index of snapper abundance. 

The previous catch-at-age estimates (Blackwell et al. 2000) suggested that the fishery was 
numerically dominated by fish less than 11 y, with stronger then average year classes in 
1989-1991 and 1994-1996. 

No estimates of current and reference biomass are available for SNA 2 (Annala et al. 2000). 
The estimate of MCY of 370 t is based on mean landings fkom 1941 to 1990 of 410 t, where 
M is assumed to be 0.06 y-l and c = 0.90 (Annala & Sullivan 1996). 

Tasman BayIGolden Bay. This stock is recognised as separate fkom the SNA 8 stock, 
based on tagging recovery data (Drumrnond 1994). Within SNA 7, two separate substocks in 
Tasman BayIGolden Bay and in the Marlborough Sounds are recognised, based on stock 
separation studies during 1978-81, 1984, and 1986-87 (Drurnmond 1994). The small catch 
on the west coast of the South Island is taken to be part of the Tasman BaylGolden Bay 
substock. 

Harley & Gilbert (2000) modelled the Tasman BayIGolden Bay stock using an age-structured 
population model fitted to a tag-recapture stock biomass estimate and commercial and 
research proportion at age estimates from samples taken between 1968-69 and 1997-98. 
They estimated current stock biomass at the start of 1998-99 as 1.43BMsy and MSY at 650 t. 
The latter included an assumed recreational catch of 84 t and commercial under-reporting of 
10%. 

The previous catch-at-age estimates (Blackwell et al. 2000) suggested that the fishery took a 
moderate proportion of older fish (20 y or more) and was numerically dominated by the 
strong 1986,1988, 1990 and 1996 year classes. Recruitment had been particularly poor 
between 199 1 and 1994, whereas the 1996 year class had been unusually strong. 



2. METHODS 

Although separate substocks may occur in SNA 2 (Paul & Tarring 1980), the catch at age 
data were treated as coming from a single stock. For SNA 7, sampling was restricted to the 
Tasman BayIGolden Bay substock The Marlborough Sounds substock was not sampled. 

2.1 Initial stratification 

The purpose of stratification is to increase the precision of the catch at age estimates and to 
reduce the effects of departure from strictly random sampling. Sampling theory shows that 
this will be achieved if the strata are well chosen, i.e., if variability between strata is larger 
than that within strata (Cochran 1977). Estimation requires the sampling of landings to be 
random, but strict adherence to this is impractical. However, departure 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 1998-99, and these have been used again here. The sampling stratifications were based on 
landings from the 1996-97, 1997-98, and 1998-99 fishing years, following methods 
described by Blackwell et al.(1999). 

SNA 2. Trawlers were ranked by previous mean landing size and divided into two classes. 
The higher landings class, BT1, was defined by a list of vessels (not given here as the 
information is confidential) that had together landed 62% of the total snapper catch during 
199697 to 1998-99. 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. Seasonal 
catches by vessel class were defined as sampling strata: BT1-spring (October-December 
1999); BT1-summer (January-March 2000); BT1-autumn (April-June 2000); BT1-winter 
(JulySeptember 2000); OTH-spring (October-December 1999); OTH-summer (January- 
March 2000); OTH-autdwinter (April-September 2000). 

Tasman BayIGolden Bay. Trawlers were ranked by previous mean landing size and 
divided into two classes. The higher landings class, BT1, was defined by a List of vessels (not 
given here) that had together landed 50% of the total snapper catch during 1996-97 to 1998- 
99. As non-trawl methods also accounted for only a small percentage of total landings, they 
were combined with the other trawlers to form the OTH (other) strata. Seasonal catches by 
vessel class were defined as sampling strata: BT1-spring (October-December 1999); BT1- 
summer (January-March 2000); BT1-autumn/winter (April-September 2000); OTH-spring 
(October-December 1999); OTH -summer (January-March 2000); OTH-autudwinter 
(April-September 2000). 

2.2 Revised sampling 

The actual number of samples obtained in both SNA 2 and SNA 7 differed from the target 
number. The data were post-stratified to accommodate these differences (Tables 1 and 2). 

SNA 2. Most of the stratum sampling targets were met or exceeded, but too few landings 
were obtained in the OTH-autumnlwinter strata. Hence, these data were combined with data 
from the OTH-summer stratum to form a OTH summer/autumn/winter stratum. The 
estimated catch for SNA 2 was 392 t. 



Tasman BayIGolden Bay. The original stratification was retained, but some extra samples 
were taken in summer and autumn/winter to correspond to an increase in target fishing. 
Summaries of the numbers of landings sampled and landed weights are given in Table 2. The 
1999-2000 landed catch for SNA 7 (all) was 178 t. The estimated catch for Tasman 
BayIGolden Bay was 147 t and for the Marlborough Sounds was 31 t. 

2.3 Sampling procedure 

A random sample of about 30 fish was collected from each landing from a random selection 
of fish bins, as described by Blackwell et al. (1999). The saggital otoliths were collected fiom 
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. 

2.4 Ageing 

As the numbers of otoliths collected exceeded the target numbers (800 for SNA2 and 1000 
for Tasman BayIGolden Bay), random subsamples were selected. Subsamples were chosen so 
that the number of fish aged fiom a landing was roughly proportional to the landed weight. 
For large landings, all collected otoliths were aged and for small landings a minimum of 10 
fish was always aged. 

Snapper otoliths collected during spring 1999 and summer 2000 were processed individually 
following the methods described by Davies & Walsh (1995). Each otolith was prepared by 
cutting dorsal-ventrally through the nucleus, then the cut surface was polished by wet 
grinding using 200 grit and 400 grit diamond polishing wheels, and read under a binocular 
dissecting microscope at x20-30 magnification. 

Snapper otoliths collected during autumn and winter 2000 were processed by embedding in 
resin and cutting dorsal-ventrally through the nucleus, as described in Blackwell et al. (1999). 
To standardise procedures between these methods, additional otolith samples from the 1998- 
99 fishing year were processed using both methods. A standardised procedure for reading the 
otoliths and ageing the snapper was followed (after Davies & Walsh 1995). Ages were 
defined from a nominal birthday (1 January). Age was recorded 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, 8.9 years in December, and 9.4 years in May 1998. Because sampling 
was 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 1999. 

Proportions at age, ji , were calculated for each stratum and coefficients of variation for the 
proportion at age estimates, with a finite population correction, c G ( j i ) ,  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 3. The proportions at age, 
b i ,  and the estimated coefficients of variation, c?(bi), are presented in Figures 2-5. Values 
for SNA 2 are given in Appendix 1, and for SNA 7 in Appendix 2. The mean weighted C.V. 

for SNA 2 was 0.19 (0.19 for classes 1-20+years). The mean weighted C.V. for Tasrnan 
BayjGolden Bay was 0.28 (0.25 for 1-20+ years). The higher mean weighted C.V. obtained 
for Tasman BayjGolden Bay reflects the wider spread of age classes present in this 
population. The Tasman BayIGolden Bay continues to show a substantially higher proportion 
of 20+ fish than the SNA 2 stock. 

SNA 2. The landings are numerically dominated by fish less than 11 years (Figure 2). There 
is a strong presence of younger (3-6 years) fish indicating strong or average 1994, 1995, 
1996, and 1997 year classes. The strong 1995 and 1996 year classes correspond to warm La 
Niiia years. The previously dominant 1989-91 year classes (now 9-11 years) are still 
apparent and correspond to strong year classes in the SNA 1 fishery (Walsh et al. 1998, 1999, 
2000). The proportions of young fish suggest that they experienced a greater selectivity than 
in the previous two years. 

Comparison of the proportions at age and mean weights, by stratum (Figure 3 and Table 4), 
indicates some differences in age distributions between strata. Both BT1 and OTH vessels 
appear to have taken more old fish during spring-summer, and more 3- and 4-year-old fish in 
autumn-winter. The mean fish weight was 1.2 kg. 

Tasman BayIGolden Bay. The fishery continues to be strongly dominated by the 1996, 
1995, 1990, 1988, and 1986 year classes (Figure 4; cf. Blackwell et al. 2000). The weak 1991 
to 1994 year classes that correspond to the cold El Niiio years continue to be apparent. The 
proportion of 3-year-old fish (1997 year class) is much smaller than it was last year (1996 
year class). The 20+ year class continues to form an important part of this fishery. 

Comparison of proportions at age and mean weights Figure 5 and Table 5) indicates some 
differences in the age distributions between strata. As for SNA 2, there is a tendency for 
older fish to be caught in spring-summer and younger fish to be caught in autumn-winter. The 
mean fish weight was 3.2 kg. 

4. DISCUSSION 

Samples were collected from a representative cross section of vessels to include both 
targeting and bycatch fishing activity in both fishstocks. Both fisheries land a wide range of 
age classes and show variability in age distributions between landings within strata and 
between strata. The SNA 2 sampling programme required post-stratification to accommodate 
changes in the way the fishery operated in 1999-2000. 

No stratum modifications were required for sampling the SNA 7 (Tasman BayIGolden Bay) 
fishstock, but unexpectedly large landings in one stratum lead to its being under-sampled. As 
landings in both stocks are generally taken as bycatch of other target fisheries and landings 
patterns are unpredictable, our planned but dynamically adjustable sampling regime appears 
to be the optimum for sampling these fishstocks. 



Both fisheries had considerable variability in mean size between strata. Mean weight 
declined in SNA 2 from 1.5 to 1.2 kg and increased in Tasman BayIGolden Bay from 2.5 to 
3.2 kg (see Blackwell et al. 2000). We presume that the high variability between strata is due 
to spatial heterogeneity in the stock and variable targeting in the fishery, and represents 
normal variability in fishing patterns. 

The weakness of the 199 1-94 year classes in the Tasman BayIGolden Bay stock is consistent 
with the trawl surveys in Tasman BayIGolden Bay during 1995 and 1996 in which the 
catches of juveniles were extremely low (Stevenson 1996, Blackwell & Stevenson 1997). 

The Tasman BayIGolden Bay stock has consistently showed the highest proportions of 20+- 
year-old fish of any New Zealand snapper stock suggesting that it has been experiencing the 
lowest levels of fishing mortality. The SNA 2 stock has showed proportions of 20+-year-old 
fish similar to those for the Hauraki Gulf (Walsh et al. 1998, 1999, 2000) suggesting similar 
fishing mortalities. 

5. ACKNOWLEDGMENTS 

We thank Caoimhghin 0 Maolagtiin (NIWA, Greta Point) for carrying out the otolith resin 
preparations and associated ageing work, and Philip Wells (AEG, Nelson), Matt Smith, and 
Cameron Walsh (NIWA, Auckland) for their assistance with the "break and burn" processing 
of otoliths. 

We thank the following for assisting in the market sampling programme: Fay Burgess 
(Sanford Fisheries Ltd); Eddie Bowman, Walter Hillman, Bob Murray, Stan Lodge, Wayne 
McGrath, and Graham Timpany (NIWA, Rotorua); Peter Arnold and Geoff Holland (NIWA, 
Napier); Rob Merrilees, Ralph Dickson, Michael Stevenson, Peter Horn, and Stuart Hanchet 
(NTWA, Nelson). We thank David Fisher, Kim George, Darren Stevens, and Cameron Walsh 
for their assistance with the determination, handling, and storage of age data, Kim Duckworth 
and Bernadette McVey (Ministry of Fisheries) who provided data fiom the catch effort 
system, and the reviewer who commented on a previous version of this report. 

We acknowledge the assistance of the staff of fish processors in SNA 2 and SNA 7 for their 
cooperation in enabling NlWA staff to sample catches: Sanford Fisheries Ltd (Auckland and 
Tauranga), Nikau Fisheries (Tauranga), -Gisborne Fisheries Ltd (Gisbome), Moana Pacific 
Fisheries Ltd (Gisborne and Napier), Star Fish Supplies (Napier), Snapper Jack's Ltd 
(Napier), Cook Strait Seafoods (Wellington), Arnaltal Fisheries Ltd (Nelson), Aquafresh 
Fisheries Ltd (Nelson), Guyton's Fisheries Ltd (Nelson), Sanford Ltd (Nelson), and Talley's 
Fisheries Ltd (Nelson and Motueka). 

This work was funded by the Ministry of Fisheries contract SNA1999106. 

6. REFERENCES 

Annala, J.H.; Sullivan, K.J. (comps.) (1996). Report from the Fishery Assessment Plenary, 
April-May 1996: stock assessments and yield estimates. 308 p. (Unpublished report held in 
NIWA library, Wellington.) 

Annala, J.H.; Sullivan, K.J.; O'Brien C.J. (comps.) (2000). Report from the Fishery Assessment 
Plenary, May 1999: stock assessments and yield estimates. 430 p. (Unpublished report held 
in NIWA library, Wellington.) 



Blackwell, R.G.; Gilbert, D.J.; Davies, N.M. (1999). Age composition of commercial snapper 
landings in SNA 2 and Tasman BayIGolden Bay, 1997-98. New Zealand Fisheries 
Assessment Research Document 99117.23 p. (Unpublished report held in NIWA library, 
Wellington.) 

Blackwell, R.G.; Gilbert, D.J.; Davies, N.M. (2000). Age composition of commercial snapper 
landings in SNA 2 and Tasman BaylGolden Bay (SNA 7), 1998-99. New Zealand 
Fisheries Assessment Report 2000/12.22 p. 

Blackwell, R.G.; Stevenson, M.L. (1997). Trawl survey of juvenile snapper in Tasman and 
Golden Bays, July 1996 (KAH9608). New Zealand Fisheries Data Report No. 87. 12 p. 

Colman, J.A.; McKoy, J.L.; Baird, G.G. (comps. and eds.) (1985). Background papers for the 
1985 Total ~llowable Catch Recommendations. Fisheries Research Division, Ministry of 
Agriculture and Fisheries. 259 p. (Unpublished report held in NTWA library, 
Wellington.) 

Davies, N.M.; Walsh, C. (1995). Length and age composition of commercial snapper 
landings in the Auckland Fishery Management Area, 1988-94. N m  Zealand Fisheries 
Data Report No. 58. 85 p. 

Drummond, K.L. (1994). Snapper. In: Summary of knowledge of the Tasman and Golden 
Bay marine environment relevant to fisheries enhancement. Report prepared for Southern 
Scallop Fishery Advisory Committee, Ministry of Agriculture and Fisheries (Central 
Region) and Tasman District Council. pp. 30-43. (Unpublished report held at Ministry of 
Fisheries, Nelson.) 

Drurnmond, K.L.; Kirk, P.D. (1986). Report on 1985186 TasmadGolden Bay and Pelorus 
Sound juvenile snapper trawl survey. Challenger Fisheries Report No. 14. 14 p. 
(Unpublished report held at Ministry of Fisheries, Nelson.) 

Francis, M.P. (1993). Does water temperature determine year class strength in New Zealand 
snapper (Pagrus auratus, Sparidae)? Fisheries Oceanography 2(2): 65-72. 

Harley, S.J.; Gilbert, D.J. (2000). Assessment of the Tasman and Golden Bays snapper 
fishery for the 1999-2000 fishing year. New Zealand Fisheries Assessment Report 
2000/28.42 p. 

Kilner, A. (1983). A review of inshore fisheries: east coast North Island. Fisheries Management 
Division, Ministry of Agriculture and Fisheries. (Unpublished report held by Ministry of 
Fisheries, Nelson.) 

Kirk, P.D.; Drumrnond, K.L.; Ryan, M. (1988). Interim stock size analysis: TasrnadGolden Bay 
snapper tagging programme. (Unpublished Fishery Assessment Meeting document, copy 
held at Ministry of Fisheries, Nelson.) 

Mace, J.; Drummond, K.D. (1982a). Tasman Bay snapper studied. Catch 9(lO): 23-26. 

Mace, J.; Drurnmond, K.D. (1 982b). Tagging gives more answers. Catch 9(10): 27. 

Paul, L.J; (1976). A study on age, growth, and population dynamics of the snapper, 
Chrysophrys auratus, (Forster), in the Hauraki Gulf, New Zealand. Fisheries Research 
Bulletin No. 13.62 p. 



Paul, L.J.; Tarring, S.C. (1980). Growth rate and population structure of snapper, 
Chrysophrys auratus, in the East Cape region, New Zealand. New Zealand Journal of 
Marine and Freshwater Research 14 : 237-247. 

Ryan, M.P. (1993). Investigations into the lower East Coast North Island snapper fishery, 
1991-92. Ministry of Agriculture and Fisheries (Central Region) Internal Report No. 2 1. 
46 p. (Draft report held at Ministry of Fisheries, Nelson.) 

SGth, P.; Francis, M.P. (1991). Snapper reseeding in the Hauraki Gulf: scientific 
considerations. Fisheries Research Division, Ministry of Agriculture and Fisheries, 
Internal Report 172.22 p. (Unpublished report held in NIWA library, Wellington.) 

Stevenson, M.L. (1996). Trawl survey of juvenile snapper in Tasman and Golden Bays, July 
1995 (KAH9507). New Zealand Fisheries Data Report No. 75.32 p. 

Walsh, C.; Hartill, B.; Davies, N.M. (1998). Length and age composition of commercial 
snapper landings in SNA 1 and SNA 8, 1996-97. M?KA Technical Report 24. 30 p. 

Walsh, C.; Hartill, B.; Davies, N.M. (1999). Length and age composition of commercial 
snapper landings in SNA 1 and SNA 8,1997-98. NIGVA Technical Report 54. 28 p. 

Walsh, C.; Hartill, B.; Davies, N.M. (2000). Length and age composition of commercial 
snapper landings in SNA 1 and SNA 8,1998-99. W A  Technical Report 78. 30 p. 



Table 1: Proportion of estimated landings in SNA 2 from 1996-97 to 1998-99, by sampling strata, and 
the initial and revised sampling allocation for 1999-2000. 

1998-99 Past proportion 1999-2000 
stratum of catch in Planned 

stratum by stratum 
weight 

BT1 -spr/sum 0.23 BT1-spr 
BT1 -sum 

BTl -auV win 0.26 BT1-aut 

BT1-win 
OTH-sprlsum 0.21 OTH-spr 
OTH-auV win 0.30 OTH-sum 

OTH-aut/ win 
Total 244 77 1 (kg) 

Planned 
number of 

landings 
to sample 

5 
7 
9 

5 
4 
5 

5 
. 40 

Revised 
stratum 

BT1-spr 
BTl -sum 
BT1 -aut 

BTI-win 
OTH-spr 
OTH-sum1 
auttwin 

199940 Number of 
proportion of landings 

catch in stratum sampled 
by weight 

392 450 (kg) 55 

Table 2: Proportion of estimated landings in Tasman BayIGolden Bay (SNA 7) from 1996-97 to 1998- 
99, by sampling strata, and the initial and revised sampling allocation for 1999-2000. 

1998-99 
stratum 

BT1 -spr 
BT1-sum 
BTl-autl 
win 
BT2-spr 
BT2-sum 
BT2-autl 
win 
OTH-all 

Total 

Past proportion of 1999-2000 
catch in stratum by Planned stratum 

weight 

0.49 BT1-spr 
0.16 BTI sum 
0.04 BTI autlwin 

145 806 (kg) 

Planned 
number of 

landings 
to sample 

16 
7 
3 

14 
7 
3 

50 

1999-00 proportion Number of 
of catch in stratum landings 

by weight sampled 

178 102 (kg) 56 



Table 3: Summary of snapper otolith samples, 1999-2000. 

Stratum 
Length Mean length 

range (cm) (4 

SNA 2 
BT1-spring 27-65 37.8 
BT 1 -summer 25-67 35.6 
BT 1 -autumn 25-64 33.5 
BT 1 -winter 26-48 31.9 
OTH-spring 35-77 49.4 
OTH-summer/autumn/winter 26-7 1 39.6 
Total 

Tasman BaylGolden Bay (SNA 7) 
BT1-spring 28-78 54.3 
BT 1-summer 29-78 53.9 
BT1 -autumnlwinter 26-75 56.5 
OTH-spring 28-80 59.3 
OTH-summer 3 0-73 50.3 
OTH-autumnlwhter 25-69 48.4 
Total 

Number 
aged 

87 
192 
181 
116 
90 
144 
810 

344 
157 
69 
246 
113 
75 

1004 

Table 4: Summary of estimates for 1999-2000 by sampling stratum in SNA 2. 

Stratum 

Landings sampled 
Mean weight, G j  (kg) 

Weight sampled 
landings, ti (t) 

Total landings, Ti (t) 
Mean weighted C.V. of 
proportions 
at age (1-20+ y) 

BT1 BTl  BTl BTl 
spring summer autumn winter 

OTH OTH 
spring sum/aut/win 

Total 

Table 5: Summary of estimates for 1999-2000 by sampling stratum in Tasman BayIGolden Bay 
(SNA 7). 

Stratum BT1 BT1 BTl OTH OTH OTH Total 
spring summer autumn/ spring summer autumn1 

winter winter 
Landings sampled 15 11 3 15 6 6 56 
Mean weight, Gj (kg) 3.6 3.2 3.6 4.2 2.2 2.6 3.2 

Weight sampled landings, ti (t) 21.9 12.1 4.0 10.4 2.6 3.7 23.0 

Total landings, 3 (t) 44.8 29.3 9.8 29.5 25.1 39.7 178.2 

Mean weighted C.V. of proportions at 
age (1-20+ y) 0.05 0.07 0.02 0.14 0.03 0.15 0.25 



Taurang'a % 

Figure 1: QMA 2 and QMA 7 showing main ports of landing in the SNA 2 and SNA 7 fisheries. 
Tasman Bay is the large bay in which Motueka and Nelson are situated and Golden Bay is the 
large bay immediately to its northwest. 



Figure 2: Proportion at age estimates (histogram) and c.v.s (line) for SNA 2 landings, fshing year 
1999-2000. 





Figure 4: Proportion at age estimates (histogram) and c.v.s (line) for Tasman BayIGolden Bay 
(SNA 7) landings, fishing year 1999-2000. 





Appendix 1 : Details of the 1999-2000 SNA 2 landings 

Table Al: Estimated proportion at age for 1999-2000 SNA 2 landings. 

- 
Age 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

shahlm 
O T H - s d  

win 
0 
0 

0.0360591 
0.2225398 
0.3512132 
0.1448659 

0 
0.0065827 
0.1229184 
0.0541976 
0.0309014 

Total 

0 
0.013268 
0.146807 
0.285903 
0.244197 
0.075779 
0.021559 
0.019956 
0.063868 
0.05981 
0.026189 
0.005479 
0.007455 
0.003704 
0.01006 
0.000108 
0.001111 
0.00235 
0.000825 

0 
0.003227 
0.001596 

0 
0 
0 
0 
0 

0.000633 
0.000442 
0.000442 

0 
0.000316 

0 
0 
0 
0 
0 
0 

0.000316 
8.36845 

0 
0 
0 

0.000217 
0.000525 
8.36E-05 
0.000825 
0.001419 

0 
0.001229 

0 
0 
0 
0 

0.000217 
0 
0 
0 
0 
0 



Appendix 1 : - continued 

Table A2: Stratum variances and overall C.V. of proportion at age, both with finite population 
correction, estimated by simulation for 1999-2000 SNA 2 landi i .  

Stratum 
BT1-s~r BT1-sum BT1-aut BT1-win OTH-spr OTH-sumlwin 

C.v of overall 
proportion 

0 
0.458834 
0.200301 
0.112919 
0.10263 

0.227279 
0.415648 
0.416338 
0.254535 
0.217069 
0.356846 
0.446015 
0.440617 
0.680922 
0.413416 
1.361251 
0.994076 
0.801444 
1.270709 

0 
0.579103 
0.172206 

0 
0 
0 
0 
0 

1.208227 
1.249255 
1.31618 

0 
1.254542 

0 
0 
0 
0 
0 
0 

1.367821 
1.393209 

0 
0 
0 

1.025893 
1.489405 
1.372856 
1.243375 
0.342498 

0 
1.214921 

0 
0 
0 
0 

1.269036 
0 
0 
0 
0 
0 



Appendix 2: Details of the 1999-2000 SNA 7 landings 

Table A3: Estimated proportion at age for 1999-2000 Tasman BayIGolden Bay 
(SNA 7) landings 

Stratum 
BT1-spr BT1-sum BT1-autlwin OTH-spr OTH-sum OTH-autlwin 

0 0 0 0 0 0 
0 0 0 0 0 0.0108818 

Total 
0 

0.002858 
0.024367 
0.175987 
0.070905 
0.020682 
0.020355 

0 
0.02588 

0.106687 
0.040705 
0.172174 
0.030144 
0.175802 
0.014168 
0.001853 
0.002102 
0.00344 

0.010161 
0.003483 
0.012146 
0.017449 
0.0056% 
0.009564 
0.012415 
0.006459 
0.001741 
0.002172 
0.010668 
0.005698 

0 
0 
0 
0 
0 

0.001 14 
0 

0.000701 
0.002596 
0.001994 
0.000582 
0.00245 

0.001445 
0 
0 

0.000997 
0.000641 

0 
0 
0 
0 
0 
0 
0 
0 

0.001694 
0 
0 
0 
0 



Appendix 2: - continued 

Table A4: Stratum variances and overall cv. of proportion at age, both with finite population 
correction, estimated by simulation for 1999-2000 Tasman BayIGoIden Bay (SNA 7) landings 

Stratum 
OTH-sum OTH-autlwin 

C.V. of overall 
proportion 

0 
1.366363 
0.453065 
0.303718 
0.315477 
0.459345 
0.509354 

0 
0.374695 
0.163492 
0.330594 
0.171863 
0.404318 
0.1 18421 
0.404934 
0.65 1196 
1.04824 
0.502029 
0.343191 
0.449506 
0.23948 
0.387698 
0.90718 
0.636764 
0.262367 
0.358318 
0.753646 
0.757797 
0.591352 
0.55067 

0 
0 
0 
0 
0 

1.016563 
0 

1.084385 
0.670072 
0.913453 
1.018936 
0.632519 
0.761733 

0 
0 

1 .0962Ol 
1.059092 

0 
0 
0 
0 
0 
0 
0 
0 

0.915281 
0 
0 
0 
0 


