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Estimation of recreational hawests from 1991-92 to 1993-94 

L.D. Teimey, A.R. Kilner, RB. Millar, E. Bradford & J.D. Bell 

New Zealand Fisheries Assessment Research Document 97/15. 43 p. 

Recreational harvest estimates are provided for the important recreational fishstocks in New Zealand. 
These harvest estimates are "indicative" only, because some fishstock estimates contain two or more 
components measured in surveys undertaken in different years, and because of uncertainty over some 
representative fish weights used to derive the recreational harvest estimates. 

The development and the initial application of the combined telephone surveyldiary scheme approach to 
quantiflmg recreational harvests in New Zealand has provided an effective means for estimating 
numbers of fish harvested. Conversion to harvest weight estimates requires the collection of fish 
weights which are representative of the recreational harvest, improvements in harvest estimates are 
anticipated as such fish weight data becomes available. 

2. INTRODUCTION 

The Marine Recreational Fisheries Research Working Group was established late in 1990 to integrate 
recreational fisheries into the annual stock assessment process. The terms of reference included 
identifjmg the most important recreational species, providing harvest estimates for these species, 
compiling research needs, and co-ordinating the recreational fishery input into the stock assessment 
process (Teirney et al. 199 1). 

After the most important recreational fisheries had been identified and available methods for estimating 
the recreational harvest reviewed, the Working Group considered research priorities. The top research 
priority was accorded to quantifying the recreational harvest by fishstocks, species, and area (Teimey & 
Olsen 1992). 

There are three major reasons for this priority rating. 

(1) Stock sustainability 

Thls information is fundamental to stock assessment determinations which aim to ensure 
sustainable harvesting levels. To determine the Total Allowable Catch (TAC) and set Total 
Allowable Commercial Catches (TACCs) for over 30 species whch are currently in the QMS, 
data on the commercial, customary, and recreational harvests are required. Clearly, if the 
recreational harvest is a significant or increasing component of the catch, and this is not taken 
into account, sustainability may be compromised. 

(2) Allocation of the resource between tangata whenua and the recreational and commercial .P 

sectors 
.rK 

Quantiflmg the recreational harvest is also required to enable meaningful allocation of the 
resource between customary, recreational, and commercial fishers. Each year when setting 
commercial catches, the Minister of Fisheries under the Fisheries Act, 1983 had to take into 
account the customary and recreational harvest. Furthermore, if the combined harvest had to be 



reduced, an equitable way of apportioning the reduction had be found which is acceptable to 
tangata whenua and the recreational and commercial sectors. 
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(3) Allocation of the recreational harvest among recreational fishers 

A third major issue for which recreational harvest data are required is that of allocating the 
harvest fairly among the many thousands of recreational fishers. The main management 
mechamsm in recreational fisheries is the daily bag limit. To determine the effect of altering bag 
limits on the recreational harvest, the relationship between the total recreational harvest of each 
species and individual daily catches needs to be established. 

This report contains recreational harvest estimates for those fishstocks considered in the stock 
assessment process (Annala & Sullivan 1996). 

3. RESEARCH STRATEGY 

Very few studies of marine recreational fishing were conducted in New Zealand before 1990, and those 
that were did not address the question of recreational harvest estimates. To quantify the recreational 
harvest an approach was needed that could be implemented nationwide, cover all significant species, all 
f i s h g  methods, and be achieved within the constraints of available resources. 

The approach the Worlang Group adopted combined a household telephone survey, to identify a 
random sample of marine recreational fishers, with a diary scheme whereby a sample of fishers was 
invited to keep detailed records of their fishing activities for 1 year. Diarists returned their records 
every 3 months and those who failed to do so were followed up by telephone. To encourage a high 
response rate, all returns, including "nil" fishing returns, were entered into a draw for prizes of fishing 
equipment. A newsletter summarising results was also sent to all diarists every quarter. 

Thls approach was successfully implemented in the South regon during 1991-92 and was extended into 
the Central and North regions in 1992-93 and 1993-94, respectively (Table 1). 

Table 1: Components of the recreational hawest research programme 

To check on certain aspects of the diary results, a complementary boat ramp survey was conducted in 
the Central regon during the summer of 1992-93. Information was collected fiom boat fishers 
returning to boat ramps in three areas of the Central region and compared with selected diary survey 
results. In 1993-94, an aerial survey component was added to the boat ramp survey for part of the 
North region, allowing the derivation of an independent snapper harvest estimate for part of the Hauraki 
Gulf whlch could be compared with an equivalent estimate fiom the diary survey. 

Telephone survey and diary survey 

Complementary boat ramp survey 

Complementary boat ramp and aerial 
survey 

South 

199 1-92 

Central 

1992-93 

1992-93 

North 

1993-94 

1993-94 



Resource limitations prevented the survey fiom being conducted nation wide over a single year, with 
the result that data relating to a some fishstocks contain components fiom several years. 

For instance, where QIM boundaries and regional bounhies do not coincide, as with CRA 5 (Cape 
Farewell to Waitaki River) and SNA 8 (North Cape to Mana Island), harvest estimates are a 
combination of the catches fiom two regions for different years (Figure 1). 

, 

Similarly, where fishers fiom one region travel to another to fish, as occurs when South fishers harvest 
blue cod in BCO 7 and Central fishers harvest snapper fiom SNA 1, the harvest estimates for these 
fishstocks are made up of components fiom different years. 

4. SAMPLING Ii'RAMEWORK 

To implement the South, Central, and North region household telephone and diary surveys, a random 
sample of households was selected from telephone directories for each region. Households which 
contained marine recreational fishers were canvassed for information about the number of people who 
had fished in the previous 12 months. The person with the most recent birthday over the age of 15 was 
asked to keep a fishin,g diary for 1 year. Diarists returned details of their fishing (or non-fishing) 
activities on a quarterly basis and response rates were determined on that basis. 

Table 2: Summary of the combined household telephone and diary survey, sampling frame 
and diarilst response rates 

South 
1991-92 

Total number of households 

Number of households 10 055 
sampled (3 3%) 

- 

Number of eligible :fisher 
households i.e. containing 
marine recreational fishers 
(% of number sampled) 

Average number of fishers 
per fisher householcl 

Number of fishers who 
agreed to keep a diary 

Diarist quarterly response 
I rates 

Central 
1992-93 

Impleqenting the sunrey in the three regions over the 3 year period involved randomly selecting and !..' 
telephoning over 35 000 households or 3% of all households in New Zealand (Table 2). Of these, 16% 
contained marine recre:ational fishers, 4 579 of whom qualified, according to certain criteria, and agreed 
to keep diaries. This sample represents 1.2% of the estimated 389 000 fishers who go marine 
recreational fishing arcund the New Zealand coastline. 

North 
1993-94 

550 625 

15 015 
(2.7%) 

Total 

1 186415 

35 115 
(3 .O%) 



KEY 

North region: 
Central region: 
South region: I 1 

SNA 8 
CRA 5 

Figure 1: New Zealand EEZ showing Ministry of Fisheries regions, 
SNA 8 and CRA 5 Fishstock boundaries 



5. ESTIMATING THE RECREATIONAL HARVEST 

Estimating the recreatilonal harvest required two major components: 
r 

estimating the numlxr of fish harvested in a fishstock; 
determining the mean weight of individual fish taken by recreational fishers from a fishstock, to 
convert the estimated number of fish harvested to a tonnage. 

That is, for a particula fishstock, the recreational harvest, C, , by weight is estimated as: 

where S is the scaling factor which scales the diary sample data to the whole population, N, is the 
number of fish harvested by diarists in the fishstock, and W is an estimate of the mean weight of 
individual fish in the fishstock. 

5.1 Estimating the Number of Fish Harvested 

Estimating the number of fish harvested depends on the assumption that the diarists were a 
representative sample of the total population of marine recreational fishers. We consider this 
assumption is valid because the diarists were randomly selected. Therefore, the species caught and the 
numbers harvested by the diarists are considered to be a representative sample, which can be scaled up 
to estimate the total harvest. 

Accordingly, the total harvest is estimated by multiplying the number of fish of a particular species 
taken by the diarists by the proportion the diarists represent of the total population of marine 
recreational fishers. 

In this report the recreiitional harvest, C , , in numbers of a particular species is estimated as: 

The derivahon of the scaling factor S is outlined in the following section. 

5.2 Scaling Facto:rs 

To describe how the scaling factors were derived, the North regon recreational survey data are 
provided. 

From the telephone survey conducted to select the sample of diarists, information was obtained to assist 
with estimating the factor used to scale the diary harvests to the total harvest (Bell & Assoc. 1994). 

5.2.1 Response categories 

1. In the telephone survey 15 0 15 of 550 625 households in the North region were contacted (Table 2), 
that is a ratio of 1 in  36.67. 



2. The first question in the telephone survey: "Is there anyone living in your household who went sea 
fwhing or diving for or gathering seafood in the last 12 months? " determined whether the household 
contacted was an eligible fisher household. That is, the answer to the question had to be "yes" to be 
eligible. 

The number of eligible fisher households found was 3 363. 

3. The average number of recreational fishers in a eligible fisher household was 2.05. 

4. One fisher was randomly selected from each eligible fisher household to participate in the survey. 

5. Among the 3 363 selected recreational fishers, there were 23 people who were also commercial 
fishers: their recreational catch was included in the survey. That is, they were not eliminated from 
the survey and no correction applies. 

6. The 3 363 selected recreational fishers were broken down into two groups using the question: "Do 
you think that you will go seafihing, or dive for, or gather seafood in the coming 12 months?" 

144 answered "no": This is taken as the 111 response (that is, zero fishing effort and catch) from 
these 144 eligible fishers. 

3 219 answered "yes" or "don't know": the responses of these 3 219 were characterised as follows: 

491 declined to keep a diary. 

Of the 2 728 who accepted a diary: 

227 (average) were removed because of leaving the survey (leaving area, dying, etc); 

5 14.5 (average) were removed for non-response; 

1 986.5 (average) completed diaries (including diarists who had zero effort and catch during the 
survey) (Note: the response rate per quarter varied between 75.6 and 83.2%, so using the average 
quarterly response introduces some error). 

7. The ratio of completed to possible surveys is 1 986.5 to 3 219, that is, 1 per 1.620. 

5.2.2 Scaling factor for eligible fisher households 

The correction to estimate the harvest taken by all eligible fisher households in the North region scales 
J 

up the North region harvest of the 1986.5 complete survey respondents as follows: 

1. Multiply by 1.620 to estimate the harvest of the 3 219 (that is also the estimated harvest of the 3 363 
diarists) 

2. Multiply by 2.05 to estimate the harvest of the 3 363 recreational fisher households. 

3. Multiply by 36.67 to estimate the harvest of all eligible recreational fisher households. 

The total adjustment factor for eligible fisher households is: 1.620 x 2.05 x 36.67 = 121.8 



5.2.3 Scaling factor for new fisher households enterhg the fishery 
3 

l h s  adjustment factor (121.8) is for the North region harvest of all eligible recreational fisher 
households in the North region, that is, those that fished in the 12 months before the telephone survey. 
Excluded from this adbustmat are all North region households that entered the recreational fishery 
during the survey period between 1 December 1993 and 30 November 1994, but were not eligible for 
being included in the survey as they did not patkipate in the previous year. That is, they answered 
"no" to the first questica "Is there anyone living in your household who went seafishing or diving for or . 

gathering seafood in the last I2 months?". 

The harvest by these new fisher households entering the fishery during the survey period was estimated 
as follows. 

1. Estimate the number of eligible fisher households leaving the fishery, and then assume that this is the 
same as the number of new fisher households entering the fishery. 

2. Assume that the fishing patterns (e.g., number of trips) of those entenng the fishery is the same as 
for those leaving tht: fishery. 

Number of eligible fishers leaving the fishery 

During the telephone survey, 144 eligible fishers (people who had fished in the past year) replied that 
they did not plan to fish during the survey period. 

Of 1 986.5 (average) diarists completing the survey, 386 fishers reported doing no fishing trips for all 
four quarters, a proportion of 386 + 1 986.5 = 0.1943 (c.v. 5%). It is assumed that the number of the 
3 219 eligible fishers (people intending to fish) leaving the recreational fishery was 3 219 x 0.1943 = 
625.5 (c.v. 5%). 

The number of the 3 363 eligible fishers leaving the recreational fishery was therefore 
144 + 625.5 = 769.5 (cv.  4%). That is, 769.5 with a standard error of 29. 

Number of eligible householtis leaving the fuhely 

The actual number of eligible households leaving the fishery is assumed to lie in the range between the 
two cases outlined below. 

Case 1. Total dependence between household members: That is, if one fisher leaves the fishery then all 
fishers in the household do. Under thls scenario, 769.5 households would leave the fishery. 

Case 2. Total independence between household members: That is, the behaviour of any fisher in the 
household does not depend on any other fisher in that household. The proportion of eligible fishers - - - - 
leaving the fishery was 769.5 - 3 363 = 0.2288. So, under the assumption of independence, the 
proportion of househollds leaving the fishery was 0.2288 2'05 = 0.0486; hence the number of households 
leaving:was 0.0486 x 3 363 = 163.4. 5s 

We assume that the actual number of eligible households leaving the fishery lies somewhere between 
163.4 and 769.5. This was quantified statistically by using the average (163.4 + 769.5) + 2 = 466.5. 
The standard error of this number was calculated to be 177.7. (This standard error combines uncertainty 
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from all possible sources, including uncertainty in the 769.5 value, and in the 2.05 fishers per 
household, and the uncertainty in knowing where the truth lies between these two cases.) 

On the basis of these assumptions, 467 (of the 3 363) fisher households were estimated to have left the 
fishery during the survey period. A C.V. of 38% w& derived for this estimate. 

Fishing pattern ofnewpsher households 

Based on their response to survey question 3 ("In the last I2 months, how many times did you 
personally go sea fuhing or dive or gather seafood? '7, these fishers were estimated to make 48.5% the 
number of trips as fishers staying in the fishery. A c-v. of 7% was derived for this estimate. 

The correction factor assumes that the estimated 467 (of the 3 363) households leaving the fishery were 
matched by 467 entering the fishery. This gives an adjustment of 3 363 - (3 363 - 467) = 1 .l6l, or a 
16.1% increase. However, these new fisher households fished at 0.485 the rate of those staying in the 
fishery. Thus the 16.1% is adjusted to 16.1 x 0.485 = 7.8%. A C.V. of 3% was derived for this 
correction factor of 1 .O78. 

Alternative assumptions could have been made in estimating the correction factor of 1.078 for new 
fishers entering the fishery. This North region correction factor is about half the value of those 
determined for the South and Central region data. In the North region the correction factor is lower 
because a smaller proportion of non-fishers was encountered; fishers were more active relative to non- 
fishers in the North, and more fishers per family (on average) meant that the withdrawal of a fisher from 
the fishery was less likely to correspond to withdrawal of the family fiom the fishery. 

5.2.4 Overall adjustment factor 

The overall adjustment factor is thus: 

The approach outlined above was adopted for all three surveys. The overall adjustment factors for the 
three surveys are shown in Table 3. 

Table 3: Overall adjustment factors for South, Central and North region surveys 
and their associated c.v.s 

South Central 

123.6 131.3 
(c.v. 5%) (c.v. 5%) (c.v. 3%) 

The recreational harvest estimates provided are for the entire recreational fishing population. The 
estimates make provision for fishers both under and over the age of 15 years, even though the fishing 
diaries were kept only by fishers of 15 years and over. 



5.3 Calculation of c.v.s on Number of Fish Harvested 

For the relevant fishstocks, the total harvest, C, is estimated ns: 

where S is the scaling factor derived for each regional survey (South region = 68.8, Central region = 
123.6, North region = 131.3), A is the number of diarists fishing in a particular fishstock, and B is the 
mean number of fish harvested per diarist for that species. If A is assumed to have a Poisson 

distribution, the standard error of A equals a a n d  the C.V. equals 1/a. The C.V. of B is calculated 
using the usual formula, of standard error of the mean divided by the mean. Then 

The C.V. increases as the sample size decreases. However, there should be a further contribution to 
the C.V. from extra uncertainty in the scaling factor for small sample sizes. Hence there is a limit on 
how far the data can realistically be subdivided. 

5.4 Estimation of Fish Weights 

To convert the estimated number of fish harvested to weight harvested requires representative fish 
weights for each fishstock. 

Boat ramp surveys in Hauraki Gulf, Hawke Bay, Queen Charlotte Sound, and Tasrnan Bay indicated 
that diarist recorded we,ights tended to over-estimate the average weight for some species. . 

For some species, such as flatfish, paua, and scallops, boat ramp and diarist weights are comparable. 
However, for others, su.ch as snapper and blue cod, diarist weights are greater than boat ramp weights. 

A combination of diarists not always weighing all of their catch, and a harvest characterised by fish of 
various sizes is likely to be the main contributing factor. For species such as groper, school shark, and 
rig, the weight of individual fish can vary enomously, which, together with small numbers in the catch, 
creates a problem in determining representative weights. 

There was clearly a need for more comprehensive data on fish weights for inclusion in recreational 
harvest estimates, something whlch has been accommodated in the Marine Recreational Fisheries 
Research Working Group projects carried out in 1995-96. 

Fish weights used in the harvest estimates reported in thls document for the three regions are the best 
available. 

For the South region, diarist recorded weights have been used. 
-. - - 

In the Central region, boat ramp measured weights were used where sufficient data were available, 
o t h m s e ,  diarist relcorded weights were used. 

# E 



In the North region, fish length frequency information was collected during a 6 month boat ramp 
survey (January to June 1994) conducted at the same time as the diary survey. These length 
measurements were used to provide mean weights for some species h m  known length-weight 
relationships. For other species diarist recorded weights were used. For rock lobster, paua, and 
scallops independent weight estimates were not available, so the mean weight of commercially 
caught fish was used for comparative purposes. (For 111 details regarding derivation of North region 
mean weights, see Bradford 1997). 

Small differences in the estimate of mean weight can become more significant in scaling up to total 
harvest estimates. However, c.v.s have not been determined for mean fish weights because of the 
limitations associated with the fish weight data. Harvest estimates are expressed as a range because of 
the variability in the available weight data. Consequently, the estimates of recreational harvest in tonnes 
are expressed as a range. The actual recreational harvest should lie within this range with equal 
probability. 

6. HARVEST ESTIMATES 

Recreational harvest estimates, in numbers and weight, are presented for those fishstocks considered in 
the stock assessment process (Annala & Sullivan 1996), where recreational harvests were recorded from 
these fishstocks. The estimated recreational harvests provided in Tables 4-55 are indicative, and were 
made by combining estimates from three different years of surveys. Therefore any estimated 
recreational harvest shown in these tables should not be considered as a single point estimate 
representative of one year. The surveys referred to in Tables 4-55 are: the South region survey (1 99 1- 
92), Central (1992-93), and North (1993-94). 

Estimation of c.v.s were attempted only for survey harvest estimates where the diary survey catch was 
more than 50 fish to exclude unrealistically high C.V.S. 

The harvest estimates for the North regon 1993-94 survey were obtained from Bradford (1996, pers. 
cornm.), while the Central and South estimates were derived from databases held by the authors. There 
are some minor differences between the results in this report and those of Bradford because of 
corrections to the North database, accommodated in this report. 

Preliminary estimates of harvest by fishstock are given in the Fishery Assessment Plenary Report 
(Annala & Sullivan 1996). This report updates those preliminary estimates. 

For species such as bluenose and elephanthh the estimated harvest is expressed in numbers of fish 
taken. Tonnage estimates were not provided for these species as either the harvests of these species 
were too small to warrant a tonnage estimate, or the recreational representative weight for these species 
is very uncertain. 

In Tables 4-55, the following conventions were adopted: 
harvest estimates (numbers) are rounded to the nearest 1 000 fish; 
harvest estimates (tonnes) are rounded to the nearest 5 t for both the upper and lower limits of the 
ranges provided, except for paua and rock lobster where estimates are rounded to the nearest 1 t; 
harvest estimates for entire fishstocks are composed of components from one or more surveys. The 
estimate for a fishstock was derived by adding the upper and lower limits, respectively, of each 
survey contributing to that fishstock. Because of the uncertainty of estimates based on small catches, 
harvest estimates of 0-5 t (or 0-1 t for paua and rock lobster) were not added into a fishstock 
estimate, except where they were the only survey providing an estimate for a fishstock. 



The commercial harvests shown in the tables correspond to the year of the main recreational survey for 
each fishstock. These commercial harvests were taken fiom Annala (1993, 1994, 1995) and Annala & 
Sullivan (1 996). 

SheIIfish gathering bans occurred over the period of the three surveys as a result of toxic algal blooms. 
The possible consequences of these bans on harvest estimates for certain shellfish species are outlined in 
Appendix 1. 

BARRACOUTA 

Table 4: Estimated recreational harvest of barracouta (BAR) by Fishstock. Number of fish 
harvested. (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 

BAR 1 
BAR1 
BAR 1 

BAR 5 

BAR 7 
BAR 7 
BAR 7 

Survey 

North 
Central 

South 

South 

North 
Central 

South 

Survey 
catch 

Fishstock 
harvest 

0 )  

110-210 

0-5 

25-35 

Table 5: Commer3cial harvest, indicative recreational harvest, and the percent contribution the 
recreatiamal harvest makes to the combined harvest for each barracouta Fishstock. 
The commercial harvest gwen corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock 

Survey 
harvest 

(0  

55-85 
25-35 
30-90 

Survey harvest 
(numbers) 

Fishstock Suwey Commercial Recreational Recreational 
harvest harvest harvest as 

percent of 
total harvest 

North, Central, South 7 299 110-210 1-3% 
- - 

South 6 897 0-5 4 %  

BAR 7' North, Central, South 10 141 25-35 4 %  2 z 

Estimate 

24 000 
19 000 
26 000 

C.V. (%) 

19 
20 
47 



BLUENOSE 

Table 6: Estimated recreational harvest of bluenose (BNS) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
c.v. not estimated, or data not available). 

Fishstock 1 Survey I Survey 

BNS 1 1 North 1 19 
BNS 1 1 Central 1 4 

I I 

BNS2 1 Central I 1 

Survey harvest 
(numbers) 

Survey 
harvest 

(t) 
- 
- 
- 

Estimate 

2 000 
0 

0 

Fishstock 
harvest 

(t) 
- 

- 

c.v. (%) 

- 
- 
- 



BLUE COD 

Table 7: Estimated recreational harvest of blue cod (BCO) by Fishstock. Number of fish 
harvested (numbers and weight) in rigional surveys and for the entire Fishstock (- denotes 
c.v. not estimated, or data not available). 

North 
Central 

South 
North 

Central 

Table 8: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each blue cod Fishstock. The 
commercial harvest g~ven corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

Fishstock 

BCO 1 
BCO 1 

BC0 2 
BC0 2 

BC0 3 

BC0 5 
BC0 5 

Fishstock 

15 
2 520 

902 

16 
1 000 

Survey 

2 000 
311 000 
62 000 

2 000 
124 000 

Survey Survey 
harvest 

Commercial 
harvest 

North 
Central 

North 
Central 

South 

North 
South 

Fishstock 
harvest 

Survey 
catch 

Recreational 
harvest 

BCOl I ~ o r t h ,  central 1 14 

BC03 I South I 135 1 205-285 

Survey harvest 
(numbers) 

15-30 

BCO;! I North, Central I 4 

255 
36 

7 
949 

2 995 

6 
2 733 

I I I 

55-85 

BCO ;' I ~ o r t h ,  central, south 1 85 1 165-245 
I I I 

Estimate 

33 000 
4 000 

1 000 
117 000 

206 000 

1 000 
188 000 

I I I 

BCO 5 

Recreational 
harvest as 
percent of 

total harvest 

I I I 

North, South 873 150-230 



BLUE MOKI 

Table 9: Estimated recreational harvest of blue moki (MOK) by Fishstock. Number of fish 
harvested (numbers and weight) in nigional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

MOKS 1 South 

Fishstock Survey 
harvest 

Survey 
catch 

45 
304 
36 

445 

Table 10: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each blue moki Fishstock. 
The commercial harvest given corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock. 

Fishstock 

Survey harvest 
(numbers) 

Survey 

Estimate 

6 000 
38 000 
2 000 

31000 

!i 1 North, Central, South 

South 

South 

C.V. (%) 

- 
28 
- 

33 

Commercial 
harvest 

Recreational 
harvest 

Recreational 
harvest as 
percent of 

total harvest 



BLUE WAREHOU 

Table 11: Estimated recreational harvest of blue warehou (WAR) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock r- Survey Fishstock 1 Z y  1 S " ~ ~ ~ ~ ~ ~ ~  1 harvest I harvest 

North I 1 :q ; 
South 

Central 

The data tabulated for blue warehou includes responses by diarists recording catches of "blue 
warehou" or "warehou". There were no recorded catches of "silver warehou" (SWA). 

Estimate 

0 

0 
5 000 

5 000 

1 000 

0 3 

Table 12: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreatialnal harvest makes to the combined harvest for each blue warehou Rshstock. 
The commercial harvest given corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock. 

C.V. (%) 

- 

- 
- 

66 

- 

- 

Fishstock 

0 )  

- 

- 
5-15 

5-15 

0-5 

- 

(t) 

- 

5-15 

5-15 

0-5 

- 

Survey 

North 

North, Central 

South 

Central 

Central 

Commercial 
harvest 

16 

199 

2 514 

539 

152 

Recreational 
harvest 

- 

5-15 

5-15 

0-5 

- 

Recreational 
harvest as 

percent of total 
harvest 

- 

2-7% 

4% 

4 %  

- 



COCKLES 

Table 13: Estimated recreational harvest of cockles (COC) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 

COC I North1 212 

COC 
FMA 1&9 

COC 
FMA2 

COC 
FMA3 

COC 
FMA5 

FMA 7 1 Central I 1 342 

Survey 
harvest harvest 

Survey 
catch 

North 
Central 

Central 

Central 
South 

Central 
South 

DREDGE OYSTERS 

16336 
100 

50 

3 
1 535 

12 
75 

Table 14: Estimated recreational harvest of dredge oysters (OYS) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 

OYS 
FMA5 

OYS 
FMA7 

Survey 

South 

Central 
South 

Survey 
catch 

230 

293 
30 

Survey harvest 
(numbers) 

Survey 
harvest 

(9  
- 

- 
- 

Estimate 

16 000 

36000 
2 000 

Fishstock 
harvest 

(t) 
- 

- 

C.V. (%) 

60 

33 
- 



ELEPHANT FISH 

Table 15: Estimatefd recreational harvest of elephant ,fish (ELE) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not es,timated, or data not available). 

Fishstock 
harvest 

Survey 
harvest 

(0  
- 
- 

Fishstock 

ELE 3 

ELE 7 

Survey 

South 

Central 

Survey 
catch 

37 

5 

Survey harvest 
(numbers) 

Estimate 

3 000 

1 000 

C.V. (%) 

- 
- 



FLATFISH 

Table 16: Estimated recreational harvest of flatfish @LA) by Fishstock. Number of fish 
harvested (numbers and weight) in regonal surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 

FLA 1 
FLA 1 
FLA 1 

FLA 2 
FLA 2 

FLA 3 

FLA 7 
FLA 7 
FLA 7 

Survey 

North 
Central 

South 

North 
Central 

South 

North 
' Central 

South 

Survey 
catch 

Survey harvest Survey 
(numbers) harvest 

Estimate c.v. (%) (0  

520 000 19 225-275 
6 000 - 0-5 
3 000 - 0-5 

3 000 - 0-5 
73 000 26 20-40 

152 000 3 1 50-90 

Fishstock 
harvest 

(9  

225-275 

Table 17: Commercial hawest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each flatfish Fishstock. The 
commercial harvest given corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

Fishstock Survey Commercial 
harvest 

Recreational 
harvest as 
percent of 

total harvest 

17-19% 

1-2% 

Recreational 
harvest 

- 

FLA 1 

FLA 2 

FLA 3 

FLA 7 

North, Central, South 

North, Central 

South 

North, Central, South 

1 136 

460 

1 229 

1 566 

225-275 

20-40 

50-90 

10-30 



Table 18: Estimate'd recreational harvest of gemfish (SKI) by Fishstock. Number of fish 
harvested (numbers and weight) in regional suweys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

GREY MULLET 

Fishstock 

SKI 1 

Table 19: Estimated recreational harvest of grey mullet (GMU) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 1 Survey ( Survey 

Survey 

North 

GMU 1 1 349 
GMU 1 I 4 

GMU 2 Central 9 

Survey 
catch 

3 

GMU 7 

Survey harvest I Survey 
(numbers) harvest 

I 

Survey harvest 
(numbers) 

Estimate 1 C.V. (%) 1 (t) 

Survey 
harvest 

(t) 

- 
Estimate 

0 

Fishstock 
harvest 

(0 

Fishstock 
harvest 

0 )  

- 
C.V. (%) 

- 

Table 20: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreatialnal harvest makes to the combined harvest for each grey mullet Fishstock. 
The commercial harvest gven corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock. 

Fishstock 

GMU 1 - 
GMU 2 

GMU 3 

GMU 7 - 

Survey 

North. Central 
-- 

Central 

North, South 

North, Central 

Commercial 
harvest 

Recreational 
harvest as 
percent of 

total harvest 

Recreational 
harvest 

% z 



GROPER 

Table 21: Estimated recreational harvest of groper (HPB) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 1 Survey I Survey 

HPB 1 
HPB 1 

HPB 3 Central 26 
HPB 3 South 58 

HPB4 Central 22 

HPB 5 Central 60 
HPB 5 South 36 

HPB7 Central 101 
HPB 7 South 7 

HPB 8 Central 9 

Survey harvest Survey Fishstock 
(numbers) harvest harvest 

Estimate C.V. (%) (t) 0 )  

22 000 17 190-220 195-230 
1 000 - 5-10 

* not available, as resident Chatham Islands recreational fishers were not included in the survey 

Table 22: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each groper Fishstock. The 
commercial harvest gven corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

Fishstock Survey 

HPB 1 I North, Central 1 363 1 195-230 1 35-39% 

Commercial 
Harvest 

Recreational 
harvest 

HPB 2 

HPB 3 

HPB 5 

HPB 7 

HPB 8 

Recreational 
harvest as percent 

of total harvest 

- 

North, Central 

Central, South 

Central, South 

Central, South 

Central 

15-26% 

6-17% 

18-33% 

19-3 8% 

7- 14% 

- - 

273 

298 

112 

186 

62 

- - 

50-95 

20-60 

25-55 

45-1 15 

5-10 



HAKE 

Table 23: Estimated recreational harvest of hake (HAIK) by Fishstock. Number of fish harvested 
(numbers and weight) in regional surveys and for the entire Fishstock (- denotes C.V. not 
estimated, or data not available). 

Fishstock Survey 

North 
Central 

Survey 
catch 

Fishstock 
harvest 

( 0  
- 

HOKI 

Survey 
harvest 

0) 
- 
- 

Survey harvest 
(numbers) 

Table 24: Estimateld recreational harvest of hoki (HOW by Fishstock. Number of fish harvested 
(numbers and weight) in regional surveys and for the entire Fishstock (- denotes C.V. not 
estimated, or data not available). 

Estimate 

0 
1 000 

Fishstock 

C.V. (%) 

- 
- 

HOK 1 
HOK 1 

Survey 

Central 
South 

Survey 
catch 

Fishstock 
harvest 

Survey 
harvest 

(0  
- 
- 

Survey harvest 
(numbers) 

Estimate 

0 
0 

C.V. (%) 

- 
- 



JACK MACKEREL 

Table 25: Estimated recreational harvest of jack mackerel (JMA) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

(numbers) 
Survey Fishstock 

harvest 

The survey catch figures may under-represent the actual recreational harvest of jack mackerel. 
Many darists reported catches of 'mackerel" which has not been included in the table above as it is 
not known whether these catches were of blue mackerel or jack mackerel. 

Table 26: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each jack mackerel 
Fishstock. The commercial harvest given corresponds to the year of the main recreational 
survey (shown in bold) for each Fishstock. 

Commercial Fishstock 

I 1  
Recreational Recreational 

harvest harvest as 
percent of total 

harvest --I-- Survey 
harvest 

JMA3 

JMA7 

South 

North 

5 779 

22 377 



JOHN DORY 

Table 27: Estimate~d recreational harvest of john dory (JDO) by Fishstock. Number of fish 
harvested (numbers and weight) in regional suweys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Table 28: 

Fishstock 

JDO 2 1 
JDO 2 / 221 16 

- 

JDO 1 
JDO 1 
JDO1 

JD07 1 Central I 2 

Survey 
harvest harvest 

Survey 
catch 

North 
Central 

South 

Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each john dory Fishstock. 
The commercial harvest given corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock. 

375 
16 
1 

Recreational 
harvest as 
percent of 

total harvest 

10-13% 

0-2% 

<1% 

Recreational 
harvest 

75-95 

0-5 

- 

Commercial 
harvest 

640 

217 

50 

Fishstock 

JDO 2 

JDO 7 

Survey 

North, Central, South 

North, Central 

Central 



Table 29: Estimated recreational harvest of kahawai (KAH) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock Survey 
catch 

Survey Fishstock 
harvest 

0 )  

Survey harvest 
(numbers) 

I Estimate I C.V. (%) I (t) 

Survey 
harvest 

KAHl 
KAHl 
KAHl 

North 
Central 

South 

North 
Central 

North 
Central 

South 

North 
Central 

South 

Table 30: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each kahawai Fishstock. The 
commercial harvest given corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

Recreational 
harvest as 

percent of total 
harvest 

Fishstock 

L 
Survey Commercial 

harvest 

2 054 

1 132 

Recreational 
harvest 

North, Central, South 

North, Central 

North. Central. South 

North, Central, South 



Table 31: Estimated recreational harvest of kingfish by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
c. v. not e~~timated, or data not available). 

Fishstock 

- 
KIN1 
KIN1 
KIN1 

Survey Survey 
catch 

Fishstock 
harvest 

0 )  

Survey harvest Survey 
(numbers) I harvest 

Estimate I c.v. (%) ( (t) 

North 
Central 

South 

North 
Central 

Central 
South 

Central 

North 
Central 

Table 32: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each kingfish Fishstock. The 
commercial harvest gven corresponds to the year of the main recreational survey (shown 
in bold) fbr each Fishstock. 

Fishstock 

KIN1 

KIN 2 

Central, South 

Central 

North, Central 

Survey 

North, Central, South 

North, Central 

1 

56 

5 

Commercial 
hawest 

1 84 

8 1 

5-15 

0-10 

50-80 

Recreational 
harvest 

415-645 

25-55 

83-94% 

0-15% 

9 1-94% 

Recreational 
hawest as 
percent of 

total harvest 

69-78% 

2440% 



LING 

Table 33: Estimated recreational harvest of ling (LIN) by Fishstock. Number of fish harvested 
(numbers and weight) in regional surveys and for the entire Fishstock (- denotes C.V. not 
estimated, or data not available). 

Fishstock 

LIN 1 

LIN 2 

LIN 3 

LIN 7 

Survey 

North 

North 

South 

Survey 
catch 

Survey harvest Survey 
(numbers) harvest 

Estimate C.V. (%) (9 

10 000 23 10-20 

0 - - 

Fishstock 
harvest 

Table 34: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each ling Fishstock. The 
commercial harvest given corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

Fishstock Survey Commercial Recreational ( Recreational 

I I 

harvest I harvest as 
1 percent of 

24 1 LIN 1 

I total harvest 
I 

North 



PAUA 

Table 35: Estimated recreational harvest of paua (PAW by Fishstock. Number of harvested 
(numbers and weight) in regional sui-veys and for the entire Fishstock (- denotes C.V. not 
estimated, or data not available). 

Fishstock 

- - 

PAU I 
PAU I - 
PAU 2! 
PAU Z! 
PAU Z! - 
PAU 3 

PAU 5 
PAU S 

PAU 6 

' survey 

- 

North 
Central 

Snrvey 
catch 

Table 36: Commer~cial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each paua Fishstock. The 
cornrnerc:ial harvest given corresponds to the year of the main recreational survey (shown 
in bold) fix each Fishstock. 

Survey harvest 
(numbers) 

North 
Central 

South 

South 

Central 
South 

Central 

Central 
South 

Fishstock 

Survey 
harvest 

(0 

28-30 
1-2 

Estimate 

123 000 
6 000 

Survey 

Fishstock 
harvest 

(0 
29-32 

C.V. (%) 

24 
- 

88 
1 807 

13 

1 780 

4 
1 906 

10 

73 
40 

Commercial 
harvest 

12 000 
223 000 

1 000 

122 000 

0 
131 000 

1 000 

9 000 
3 000 

PAU7 1 central, south 1 268 

PAU I 

PAU ;! 

PAU 3 

PAU 5 

PAU 6 

78 
19 
- 

30 

- 
21 

- 

55 
- 

Recreational 
harvest 

North, Central 

North, Central, South 

South 

Central, South 

Central 

2-4 
35-85 

0-1 

35-60 

- 
50-80 

0-1 

2-5 
0-2 

Recreational 
harvest as 
percent of 

total harvest 

1 

119 

90 

487 

1 

37-89 

3 5-60 

50-80 

0-1 

2-7 



RED COD 

Table37: Estimated recreational harvest of red cod (RCO) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 

RCO 1 
RCO 1 

RCO 2 

RCO 3 
RCO 3 

RCO 7 
RCO 7 

7 Central 

Survey 

Central 1 1219 

Survey 
catch 

c ~ ~ i  15; 

Central 
South 

Survey harvest 
(numbers) 

Table 38: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each red cod Fishstock. The 

Survey 
harvest 

(9  

5-15 
- 

commercial harvest given corresponds to the year of the main recreational survey (shown in 
bold) for each Fishstock 

Fishstock 
harvest 

(0  

5-15 

RCO 1 I North, Central I 44 5-1 5 
I I I 

- 

Fishstock Recreational 
harvest as percent 

of total harvest 

10-25% 

Survey 

RC02 1 Central I 44 1 105-155 

Commercial 
harvest 

RCO 3 

Recreational 
harvest 

RCO 7 1 Central, South I 4 083 
1 I I I I Central, South 1 6 500 

5-15 

90-120 

4 %  

1-2% 



RED GURNARD 

Table 39: Estimated recreational harvest of red gurnard (GUR) by Fishstock. Number of fish 
harvested. (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
c.v. not estimated, or data not available). 

Fishstock 

GUR :I 
GUR :I 

GUR :I 
GUR :! 

GUR 3 
GUR 3 

GUR '7 
GUR '7 

GUR 13 
GUR 8 

Table 40: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreatia~nal harvest makes to the combined harvest for each red gurnard Fishstock. 
The commercial harvest given corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock. 

North 
Central 

Fishstock Commercial 

North, Central 1 153 

6 
1273 

I GUR3 1 Central. South I 539 

I GUR 7 1 Central, South I 76 1 
I 1 

1 000 
157 000 

I GUR 8 1 North, Central I 208 

Indicative I Recreational I 

- 
37 

recreational I harvest as I 
harvest ( percent of total I 

0-5 
50-1 10 

harvest 
I 

50-110 



RIG 

J 

Table 41: Estimated recreational harvest of rig (SPO) by Fishstock. Number of fish harvested 
(numbers and weight) in regional surveys and for the entire Fishstock (- denotes C.V. not 
estimated, or data not available). 

Table 42: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each rig Fishstock. The 
commercial harvest given corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

Fishstock 

SPO 1 
SPO 1 

SPO 2 
SPO 2 

SPO 3 

SPO 7 
SPO 7 

SPO 8 
SPO 8 

Survey 
catch 

82 
1 

3 
39 

172 

62 
6 

4 
142 

Survey 

North 
South 

North 
Central 

South 

Central 
South 

North 
Central 

-- 

SP03 1 South I 352 I 15-30 1 4-8% 1 

Fishstock 

SPO 1 
I I I 

Survey harvest 
(numbers) 

Survey 

North, South 

8 000 
0 

1 000 
18 000 

Survey 
harvest 

(9  

5-25 
- 

- 
5-15 

15-30 

Estimate 

11000 
0 

0 
5 000 

12 000 

Recreational 
harvest as 

percent of total 
harvest 

4 4 %  

Commercial 
harvest 

63 1 

SPO 2 

SPO 7 

SPO 8 

Fishstock 
harvest 

(t) 

5-25 

5-15 

15-30 

C.V. (%) 

21 
- 

- 
- 

22 

Recreational 
harvest 

5-25 

North, Central 5-14% 90 

Central, South 

North, Central 

5-15 

324 

239 

10-25 

20-60 

3-7% - 
8-20% 



ROCK LOBSTER 

- 
Table 43: Estimated recreational harvest of rock lobster (CRA) by Fishstock. Number of fish 

harvested (numbers and weight) in rtigional surveys and for the entire Fishstock (- denotes 
c. v. not estimated, or data not available). 

Survey Survey harvest 
(numbers) 

Survey 
catch 

CRA1 
CRA1 
CRA 1 - 
CRA2 
CRA2 

Estimate c.v. (%) 0 )  0 )  

56000 29 35-50 
1 000 - 0-1 35-50 

0 - - 

142 000 29 90-125 92-129 
4 000 - 2 4  

2 000 - 0-2 2-8 
8 000 46 2-8 

Survey 
harvest 

North 
Central 

South 

Fishstock 
harvest 

North 
Central 

North 
Central 

CRA 4, 
CRA 4, 
CRA 4. 

North 
Central 

South 

Central 
South 

South 

we; 
CRA8 
CRA 8 

North 
Central 

South 

CRA 9 
CRA 9 

North 
Central 



ROCK LOBSTER (Continued) 

- Table 44: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each rock lobster Fishstock. 
The commercial harvest given corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock. 

I CRA3 I NO&, Central I 191 1 2-8 I 1 4 %  

Recreational 
harvest as 
percent of 

total harvest 

22-28% 

CRA2 

Recreational 
harvest 

35-50 

Commercial 
harvest 

127 

Rshstock 

CRA 1 

North, Central 

CRA 4 

CRA5 

CRA 7 

Survey 

North, Central, South 

CRA 8 1 North, Central, South I 983 

218 

North, Central, South 

Central, South 

South 

CRA 9 
I 

15-60 

92-129 

501 

287 

178 

2-6Y0 

~ o r t h ,  centrd I 46 

30-37% 

25-60 

23-1 17 

1-6 

2-6 

5-1 1% 

7-29% 

4-3% 

4-12% 



SCALLOPS 

- 
Table45: Estimate~d recreational harvest of scallops (SCA) by Fishstock. Number of fish 

harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock r 
SCA 

SCA 
Coromandel * 

SCA 

SCA 
W.C. Harbours* 

Survey Survey Survey harvest 
catch (numbers) 

Estimate c.v.(%) 

North 2 846 374 000 17 
Central 135 17 000 - 

North 4 767 626 000 14 
Central 204 25 000 - 

South 40 3 000 - 

North 20 3 000 - 
Central 20 2 000 - 

""' South 1 d 1 4500: / G 

North / 2 392 1 314 000 ( 24 

Survey Fishstock 
harvest harvest 

(t) 0)  

40-60 40-60 
0-5 

60-70 
0-5 60-70 
- 

- - 
- 

Scallop areas: Northland - North Cape to Cape Rodney; Coromandel - Cape Rodney to 
Tarawera kver; Eastern BOP - Tarawera Rwer to Cape Runaway; W.C. Harbours - Manakau 
and Kaipara Harbours. 
Scallop harvests for FMA 7 are expressed in tonnes meat weight. These estimates were rounded 
to the :nearest 1 t. A conversion factor of 8.0 can be applied to convert from tonnes meat weight 
to tomes greenweight for comparative purposes. 



SCALLOPS (Continued) 

Table46: Commercial harvest, indicative recreational harvest, and the percent 
contribution the recreational harvest makes to the combined harvest for each 
scallop Fishstock. The commercial harvest given corresponds to the year of the 
main recreational survey (shown in bold) for each Fishstock. 

Fishstock Survey 

SCA 
Northland 

Commercial 
harvest 

SCA 
Coromandel 

SCA 
FMA 7 # 

Recreational 
harvest 

North, Central 

Recreational 
harvest as 
percent of 

total harvest 

North, Central, South 

Central, South 

# Scallop harvests for FMA 7 are expressed in tomes meat weight. The Central 
recreational fishing survey occurred over part of two scallop seasons, as a consequence 
the commercial harvest for both 1992 of 710 tomes and 1993 of 805 tomes are shown 
for comparative purposes. 



SCHOOL SHARK 

Table 47: Estimated recreational harvest o 
harvested (numbers and weight) in 
C.V. not estimated, or data not availi 

Fishstock Survey Survey 
catch 

SCH 1 South 

SCH 2 5 I 2 1 106 

SCH 3 Central 2 I SCH! 1 South / 86 

Central 
SCH 7 South 46 

SCH 8 4 

school shark (SCH) I 
egional surveys and for 
~le). 

Survey harvest 
(numbers) 

17 000 

- 

r Fishstock. Number of fish - 
he entire Fishstock (- denotes 

Survey 
harvest 

Fishstock 
harvest 

(9  

Table 48: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined hawest for each school shark Fishstock. 
The commercial harvest Dven corresponds to the year of the main recreational survey 
(shown in bold) for each Fishstock. 

percent of 
total harvest 

Fishstock Commercial 
hawest 

North, Central, South 

North, Central 

Central, South 

Central, South 

SCH 7 Central, South 

SCH 8 North, Central 

Recreational 
harvest 

65 8 

202 

264 

612 

482 

484 

Recreational 
harvest as 

10-170 

2545 

15-3 5 

0-10 

15-50 

1 0-30 

1-21% 

11-1 8% 

5-12% 

0-2% 

3-9% 

2-6'?40 



SNAPPER 

9 

Table49: Estimated recreational harvest of snapper (SNA) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock 

SNA 1 
SNA 1 
SNA 1 

SNA 2 
SNA 2 

SNA 7 
SNA 7 
SNA 7 

SNA 8 
SNA 8 
SNA 8 
SNA 8 
SNA 8 

Survey / S:;y I Survey harvest 1 Survey I Fishstock 
(numbers) harvest harvest 

I I Estimate I C.V. (%) ( (1) I (t) 

Central 
South 

Table 50: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each snapper Fishstock. The 
commercial harvest gwen corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

North * 
North # 

Central * 
Central # 

South 

Fishstock 

SNA 2 

SNA 7 

SNA 8 

Survey 

2 161. 
16 
3 

606 
5 

North, Central, South 

North. Central 

284000 
2 000 

0 
75 000 

0 

North, Central, South 

North, Central, South 

13 
- 
- 
28 
- 

Recreational 
harvest as 
percent of 

total harvest 

7-15% 

Commercial 
harvest 

290-300 
0-5 
- 

75-125 
- 

Recreational 
harvest 

365-425 



STARGAZER 

Table 51: Estimate~d recreational harvest of stargazer (STA) by Fishstock. Number of fish 
harvested (numbers and weight) in rtigional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

STA I. 

STA 2! 

STA 3 

STA 7' 

7 
Central 4 

Survey 
harvest harvest 

Survey 
catch 



Table 52: Estimated recreational harvest of tarakihi (TAR) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not estimated, or data not available). 

Fishstock Survey Survey 
catch 

Survey harvest 
(numbers) 

Survey 
harvest 

(0  

225-400 
10-20 

0-5 

Fishstock 
harvest 

Estimate 1 cv. (%) 

North 
Central 

South 

TAR 1 
TAR 1 
TAR 1 

TAR 2 
TAR 2 
TAR 2 

North 
Central 

South 

TAR 3 South 

TAR 5 South 

TAR 7 
TAR 7 

Central 
South 

TAR 8 Central 

Table 53: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreational harvest makes to the combined harvest for each tarakihi Fishstock. The 
commercial harvest gven corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

Fishstock Survey I Commercial 1 Recreational I Recreational 
I harvest I harvest I harvest as 

percent of 
total harvest 

TAR 1 

TAR 2 

North, Central, South 

TAR 3 

I I I 

1431 

North, Central, South 

South 

TAR 5 

235-420 

1 654 

1 132 

South 

14-23% 

20-40 

0-5 

55 

Central, south 1 929 

1-2% 

4 %  

5-15 1 4-2% 

0-5 0-8% 



TREVALLY 

Table 54: Estimated recreational harvest of trevally (TRJl) by Fishstock. Number of fish 
harvested (numbers and weight) in regional surveys and for the entire Fishstock (- denotes 
C.V. not eaiimated, or data not available). 

Survey harvest 
(numbers) 

- -  

harvest harvest 
Fishstock Survey Survey 

catch 

Estimate C.V. (%) 

9 
- 7 

Central 

Central 
South 

TRE3 
TRE 3 

Table 55: Commercial harvest, indicative recreational harvest, and the percent contribution the 
recreatioimal harvest makes to the combined harvest for each trevally Fishstock, The 
commercial harvest given corresponds to the year of the main recreational survey (shown 
in bold) for each Fishstock. 

-- 

North * 
North # 

Central * 
Central # 

harvest as percent 
of total harvest 

474 
6 
2 

4 1 

Fishstock Survey Commercial 
harvest 

Recreational 
harvest 

TRE :I North, Central 

TRE 2 Central 

TRE 3 Central, South 

North, Central 
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APPENDIX 1: TCDXIC ALGAL BLOOMS AND CONSEQUENT SHELLFISH 
GATHERING BANS c 

.,. 

4 

Toxic algal blooms afiect filter-feeding shellfish species andl have caused MAF Regulatory Authority to 
close the shellfish fishery for periods of time during the recreational fishing surveys covered by this 
study. Closures of the shellfish fishery will have had some effect on the numbers of shellfish recorded 
being taken by diarists. The following closures were derived fiom records held by MAF Regulatory 
Authority (Meat and Seafood). 

South region 

The survey period for South region was fiom 1 September 1991 to 31 August 1992. No closures as a 
result of toxic algae blooms occurred during this time. 

Central region 

The survey period for Central region was fiom 1 December 1992 to 30 November 1993. 

The dates of the shellfish gathering bans and the areas affected in Central region were as follows. 
East Cape, Hawke Bay, Wairarapa, and Wellington areas closed on 13 January 1993 and reopened 
24 March 1993 (70 days). 
Manawatu and Tmmaki areas closed on 16 January 1993 and reopened on 29 March 1993 
(72 days). 
Marlborough and Nelson areas closed on 2 1 January 1993 and reopened on 5 March 1993 (43 days). 
West Coast area closed on 2 1 January 1993 and reopened on 29 March 1993 (57 days). 

North region 

The survey period for North regon was from 1 December 1993 to 30 November 1994. 

The dates of the shellfish gathering bans and the areas affected in North region were as follows. 
Rangaunu Harbour (Northland) closed on 7 January 1994 and reopened 29 September 1994 (265 
days). It was closed again a week later on 6 October 1994 and reopened on 21 October 1994 (15 
days). It again closed on 29 October 1994 and reopened on 24 November 1994 (26 days). 
The east coast of Northland between Marsden Point and the Mangawhai Estuary was closed from 6 
January 1994 to 1 March 1994 (54 days). 
The area of Auckland coastal waters fiom Mangawhai Heads to Whangaparaoa Peninsula, including 
Okoromai Bay and all islands (except Great Barrier) was closed 25 January 1994. The northern limit 
of thls area was shifted south on 3 February 1994 to Cape Rodney, and this new area reopened 16 
February 1994 (22 days total). .' t 

The area of coastal waters from Bream Head south to Cape Rodney (excluding Whangarei Harbour) 
wasclosed from 25' January 1994 to 6 April 1994 (69 days). 5 ;  

The Bay of Islands (defined as south and west of a line from Tapeka Point to Cape Wiwiki) was 
closed from 3 February 1994 to 16 February 1994 (13 days). 
Motiti Island (Bay of Plenty) was closed on 11 February 1994 and reopened 11 March 1994 (28 
days). 



Whangarei Harbour closed on 16 February 1994 and reopened on 1 March 1994 (1 3 days). 
Northland from Cape Maria Van Diemen south to the North Head of Herekino Harbour, including 
Ninety Mile Beach, was closed from 6 to 22 April 1994 (16 days). 
The eastern Bay of Plenty from Cape Runaway west to the mouth of the Ohiwa Harbour closed on 
10 June 1994 and reopened on 1 July 1994 (2 1 days). 
Te Puna Inlet (Bay of Islands) was closed on 16 June 1994 and reopened 28 June 1994 (12 days). 
Doubtless Bay, including Mangonui Harbour, was closed on 23 November 1994, and was still closed 
at the end of the survey period on 30 November 1994 (8 days). 
An area of North Auckland coastal waters, enclosed by Cape Rodney to Little Barrier Island to Horn 
Rock to Whangaparaoa Peninsula, was closed from 12 July 1994 to 5 August 1994 (24 days). 
Whangarei coastal waters, fiom Bream Head to Bream Tail including Whangarei Harbour and all 
offshore scallop beds were closed on 9 August 1994 and reopened on 2 September 1994 (24 days). 
The coastal waters west of a line between the south side of Mahurangi Harbour and Huroa Point on 
Whangaparaoa Peninsula were closed between 17 February 1994 and 30 March 1994 (41 days). 
This area was extended on 1 March 1994 to include all waters and islands west of the line between 
Huroa Point, Flat Rock and Tokatu Point. 
An area of coastal Auckland waters, enclosed by Huaroa Point (on Whangaparaoa Peninsula) to 
Billy Goat Point (on Motutapu Island), and fiom Emu Point (on Motutapu Island) to Musick Point 
(including Waitemata Harbour) was closed on 2 May 1994 and reopened on 25 May 1994 (24 days). 
An area of coastal west Coromandel waters from Waihou River to Cape Colville and all offshore 
Islands were closed on 28 July 1994 and reopened on 6 August 1994 (9 days). 
An area of outer Coromandel Peninsula from Cape Colville to Hereheretaura Point closed on 12 
August 1994 and reopened 9 September 1994 (28 days). 
A part of Tauranga Harbour, south and east of Matahui Point to Matakana Point (on Matakona 
Island) and across Tauranga harbour entrance fiom Panepane Point (on Matakona Island) to Mt 
Maunganui was closed from 3 to 25 February 1994 (22 days), then closed again on 24 August 1994 
and reopened on 12 September 1994 (19 days). 

It is not possible to quantify the effect of these toxic algal bloom closures on the estimation of 
recreational shellfish harvests. 

Closure of an area could affect the total harvest for the year being studied, particularly when the 
closures occurred during summer months when recreational fishing activity is at its height. For 
example, the recreational scallop fishery in Marlborough and Nelson was affected by the shellfish 
gathering ban in early 1993. The closure was observed (by A.R. Kilner) to have stopped most 
recreational fishers from taking scallops during the last 3 weeks of the open scallop season in January- 
February 1993. The scallop season normally closes on 15 February in any year for h s  fishery. (It 
should be noted that that the daily bag limit is 50 scallops per day in Marlborough and Nelson compared 
with either 20 or 10 per day elsewhere in New Zealand.) 

The closures probably had little effect on the recreational harvests of finfish, rock lobster, and paua. 
Consumers were advised during the first part of the algal bloom closures not to take shellfish including 
scallops, rock lobster, and paua. At a later date this advice was amended with consumers being advised 
to carefully remove the gut of rock lobster, paua, and crabs so that the flesh was not contaminated with 
gut contents. They were also advised to eat only the roe and muscle of scallops. 

It is possible that the closures also changed fishers' attitudes to shellfish in the short to medium term, 
thus affecting their fishing patterns once the shellfish fishery was reopened. 


