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1. INTRODUCTION 

1.1 Overview 

This paper contains background data and information on paua, Haliotis iris and H. australis. 
There is not a large literature on these species, and little published information exists on the 
fishery. What follows represents a summary of the literature, unpublished information available 
at MAFFish, and conversations with those involved with the paua fishery. 

1.2 Description of Fishery 

Paua (usually called abalone in other countries) are marine molluscs which occur in shallow, 
rocky habitats throughout the shores of New Zealand. Two species are fished commercially in 
New Zealand. These are the black-footed H. iris, which is by far the commonest species, and 
the yellow-footed H. australis. Most of the commercial catch is comprised of H. iris, while only 
a small amount of H. australis is caught. This document concerns H, iris, as there is more 
information on this species, and separate fisheries records are not kept for the two species. 
Another species is found in New Zealand waters, but is not fished commercially. This is the 
smaller, white-footed fil. virginea. 

Paua are found on rocky substrata along exposed coastlines and are particularly abundant from 
the Wairarapa coast southwards. Along a depth gradient, peak abundances of paua occur from 
the low intertidal zone to 5m depth, although individuals are found as deep as 18m in some 
localities. Paua are naturally patchy in their distribution within localities. Some of this patchiness 
may relate to the distribution of habitats and food, but may also reflect other influences, such as 
settlement and recruitment patterns. 

Settlement and recruitment generally occur on rocks from the low tide mark to a few metres 
depth. Juveniles live and feed beneath rocks and boulders for about three years. They mature at 
70 - 90 mm shell length. At this stage they begin to move onto open rock surfaces, may 
migrate into deeper water, and feed on a wide range of seaweeds. The minimum legal size for 
harvesting H. @& is 125mm shell length, by which size spawning should have occurred several 
times. The minimum legal size for U. australis is 80mm. 

Paua are fished exclusively by means of free diving. A trowel or hooking device is used to 
dislodge animals from the substratum into hand-held nets. These are either suspended from 
floating inner-tubes or deposited in a small tender which is kept near the diver. Larger, fast 
runabouts that are capable of being transported by trailer are generally used to get to and from 
remote harvesting sites. Paua are fished year-round, but this depends to some extent on the 
weather and sea conditions and on the current price of paua. 

Since 1984, the fishery has been managed through a quota system. Individual Transferable 
Quotas (ITQs) came in during the 1986-87 fishing year. Quota Management Areas (QMAs) 
replaced fisheries statistical areas for the reporting of catches (Fig. 1). The current Total 
Allowable Catch (TAC) for the entire country is 1146.8 t (green weight), with the Crown 
holding 6.31 t of this. The major fishing areas are (by QMA) Otago and Southland with a 
TAC of 449t, the Chatham Islands with a TAC of 2 7 1 ~  Nelson and Marlborough with a TAC 
of 250t, the Wairarapa with a TAC of l l l t ,  and Kaikoura with a TAC of 62t. Minor allocations 
are assigned to Westland, Northland and the Kermadecs (Table 1). 

The total catch for the 1987-88 fishing year was 1179.2t, which exceeded the total TAC by 
2.8%. 



13 Literature Review 

There is no single review of the literature on paua. The general ecology of paua, including 
growth, reproduction, feeding and movement was described by Sinclair (1963) and Poore 
(1972a, b, c; 1973). Growth models, population structure, and mortality were described for 
populations along Banks Peninsula by Sainsbury (1980; 1982a, b), and growth in several 
populations was described by Murray & Akroyd (1984) and Murray (1986). Cooper (1976) 
presented a brief history of fishing and effort in four paua fisheries in New Zealand. The 
aquaculture of paua was discussed by Tong, Moss, Illingworth, and Pickering (1986). The 
=production and feeding ecology of H. and g. australis were studied in Otago by Wilson 
(1987), and another study on the factors affecting juveniles was done in northern New Zealand 
by Hooker (1988). The proceedings of a paua fishery workshop discussed many aspects of the 
fishery and its management (Akroyd, Murray & Taylor, 1982). The most recent report on the 
fishery and its management was done by Murray & Akroyd (1984). 

2. REVIEW OF THE FISHERY 

2.1 Catch, landings and effort data 

The commercial fishery for paua meat began in the 1960s when there was a small local 
demand. Paua meat was allowed to be exported from 1969, and an export quota was established 
in 1973 in order to control overfishing. 

The total catch in tonnes green weight reached a peak in 1981, when 1961t were caught 
(Fig. 2). However, there may have been a similar peak in 1971. Figures to 1974 probably 
underestimate total catches. Murray & Akroyd (1984) compared reported landings with known 
export figures and found that a correction factor of 1.03-1.93 was warranted to estimate total 
landings for the period 1974-1984. Reported catches during the past two years have been 
around 1100t. 

Total catches by fishing region from 1974-1988 are given in Table 1. Within each area, there 
were similar catches for the two years in which the Quota Management System (QMS) operated 
(1986-87 and 1987-88). Considerable fluctuations in annual catches occurred within areas before 
the 1986-87 fishing year. 

Paua are caught and landed throughout the year. There does not appear to be a pattern for 
catches by month. At the Chath'm Islands, for example (Fig. 3), 10t were caught in Octobeir 
1986 and 75t during the following October. Similarly, 46t were landed during March 1986 and 
only 8t in March 1987. Catch patterns during the year probably reflect a combination of suitable 
weather and good prices. It is also likely that those who hold large quotas are experienced 
enough in the fishery that they ,ue able to fish their quota when it suits them. 

There are currently 201 quota holders in New Zealand (Table 2). Most of these have only a few 
tomes of quota (Fig. 4). Twenty-four percent of quota holders have It or less, while 65% have 
St or less. Only 11 quota holders have more than 20t. Thirty-two holders possess about 50% of 
the total quota. 

Catch per unit effort (CPUE) da.ta were summarized by Cooper (1976), who documented a 
decline in CPUE. According to Murray & Akroyd (1984), there was a 20% reduction in export 
quota in response to this trend. .Murray (1982) reported that CPUE and landings had stabilized 
between 1974 and 198 1, although these data were highly variable (Fig. 5). 

Because of this variability and the distributional characteristics of paua populations, CPUE data 
do not appear to be of much use in gauging the status of the paua fishery. This comment 



applies generally to abalone fisheries, which feature patchy aggregations of mainly sedentary and 
old animals being fished by experienced divers (Harrison, 1986). 

The CPUE figures by fishery m a s  are available since 1984 and are not particularly revealing 
(Table 3). The Wairarapa (PAU 2) figures fluctuated between 0.18 and 0.83 t per day, with a 
current value of 0.25. CPUE for Nelson/Marlbomugh (PAU 7) appears to have declined during 
the past three years, while Kaikoura (PAU 3) and Otago/Southland (PAU 5) appears to be 
stable. There was a marked increase in the Chatham Islands (PAU 4) CPUE to 0.63t.per day in 
the 1987-88 fishing year. 

Do these figures reflect the status of the stocks in each area or are they more a reflection of 
other factors? In the case of the Chatham Islands, divers have reported that they now know 
where fishable populations are and consequently spend less time in catching their quotas. Even 
if stocks are being seriously depleted, therefore, this fact will not be reflected in the CPUE data 
so long as some populations are still fishable. 

2.1.1 History of the modern fishery 

The financial worth of the paua fishery is enhanced considerably by the value of shell for 
decorations and jewellery. After World War 11, paua were fished for shell in Stewart Island, 
parts of Fiordland, Cape Campbell and in other isolated populations. This activity was 
apparently restricted to war veterans as a way to encourage their employment. The Cumms 
Export Prohibition Order 1946 banned the export of raw shell but allowed the export of 
manufactured items in an attempt to encourage local industry. Up until the early 1960s, the 
meat was often disposed of because the price was so low, and only the shell was sold (Brown, 
1982). 

With the opening of export markets for canned paua, there was considerable pressure on the 
fishery by the early 1970s. Because of severe fishing pressure, the coast around Wellington was 
closed to commercial fishing in 1970. There was also a closed season throughout the country 
for 4 months in 1972, and export restrictions were imposed on paua in 1973. These restrictions 
attempted to control the catch of paua by allowing only a set amount of meat to be exported. 
This quota was 71,400 dozen cans of processed product, or about 928t (greenweight) of paua 
(Murray & Akroyd, 1984). Restrictions on the sale of paua shells were liberalized to allow 
limited quantities of small, partially polished discs (cabochons) to be exported from 1980. From 
1981, raw shell could be exported, but only through one exporter, and only if the shells were in 
excess of local requirements. The Paua Shell Exchange was established in 1982, and restrictions 
on the export of paua shell and meat were lifted in 1986. Currently, quota holders may sell 
their product, both shell and meat, in whatever form they wish to any market. About 75% of 
quota holders arrange this through the Abalone Divers of N.Z. Co-operative Co. Ltd. 

2.2 Other information 

Other information available on the fishery shows the relative effects of fishing on the 
sizefrequencies of populations (Fig. 6). In the Marlborough Sounds, for example, few paua 
survived beyond the 125mm size limit after populations were fished in two localities (Figs. 6A, 
B). In an unfished population (Fig. 6C) there was a considerable portion of the population 
comprised of animals larger than 125mm (comparable graphs do not exist for single populations 
before and after they were fished). This thoroughness of removing the fishable sizes affects the 
strategies used by divers in catching their quota. Many divers report that once an area is fished, 
it must be left for two or more years before it is worth their while to return to it. They must 
allow sufficient time for a large number of smaller animals to grow beyond the legal size limit. 



23 Recreational, traditional and Maori fisheries 

The extent of the recreational fishery for paua is not known. The increasing popularity of sport 
diving, and the easy availability of boats and diving gear, have probably coincided with an 
increase in the recreational catch (Moore, 1982). It is also reported by divers that there is 
considerable illegal commercial fishing being done by people who do not have an allocated 
quota. It has been estimated that 255t of illegal paua were taken and marketed in the 1987-88 
fishing year (G.T. Crothers, MAFFish Fisheries Compliance, pen. comm.). This does not include 
those that were undersize or in excess of quota taken by recreational divers. 

Paua undoubtedly formed part of the diet of Maori, while the shell was used in traditional 
carvings, decorations, and in fashioning fish hooks and lures. Paua shells occur in middens in 
many coastal areas of New Zealand. Other than normal recreational quotas, Maori can take paua 
on special occasions such as for a hui or tangi. This is granted under a special permit. Only 
relatively small amounts of paua are taken under permit for these purposes (no reliable data are 
available). 

3. RESEARCH 

3.1 Stock structure 

Once paua settle into rocky habitats, they move only small distances during their lifetime. After 
settlement, therefore, there is no movement between stocks. 

The larval stage of paua is short-lived (in the order of 10 - 20 days) and dispersal may not be 
far, particularly if local hydrogra.phic conditions tend to keep larvae localized. Consequently, 
recruitment in a particular region may be related to the amount of reproductive adult stock. Ih 
this regard, for example, the Chatham Islands probably represent a separate stock. Argument!; 
against localized dispersal and recruitment in mainland populations are that paua are long-lived 
(up to 40+ years), and that enviinnmental conditions will occasionally favour longer-range 
dispersal, and therefore some form of exchange among areas. 

3.2 Biological studies 

A considerable amount is known about the biology and ecology of H. iris. This species spavins 
in March - April and possibly again during October in Kaikoura and Otago (Poore 1973; 
Sainsbury 1982; Wilson 1987). Sainsbury (1982) also reported that spawning failed to occur 
during two of the four years of his study. Recruitment at sizes of 5-10mm has been recorded 
during August and October in Kaikoura (Poore 1972c) and also during May in Otago (Wilson 
1987). 

Sainsbury (1982a) estimated the total instantaneous mortality rate in unfished areas to equal 
about 0.1, although this ranged lxtween 0.02 and 0.25. Major sources of mortality appeared to 
be burial by sand and sediment and possibly predation. 

Where samples of full size ranges of populations have been taken, size-frequency distributioins 
are usually skewed strongly to the left, indicating an accumulation of large and probably old 
individuals (Sainsbury 1982a; see also Fig. 6). Because paua move only locally (Poore 197213), 
it is unlikely that changes to the size structure of populations occur through movement of 
animals from other areas. 

Of major importance to the assessment of the fishery is the relationship between age and size of 
paua. Paua shells lay down alternating bands of calcium carbonate and protein. Murray (1986) 
reported that after paua mature at three to four years old, they deposit these bands I 



approximately every year. With adequate preparation of the shell, this allows a 
technique and an assessment of size at age. 

simple ageing 

Several studies have determined the size-age relationships of paua populations. The von 
Bertalanffy parameters for the most comprehensive of these are shown in Table 4. These data 
are based on shell rings and assume they are annual after paua reach maturity. Of particular 
note are the wide variation in growth rates even within a fishery area, and the fact that animals 
in several populations throughout the country did not reach the minimum legal size for 
harvesting. The age of paua at entry to the fishery (Table 5) shows that the minimum age is 
about eight years. This may range up to 26 years in other localities. Sainsbury (1982b) also 
noted the wide confidence intervals around growth parameters. 

33 Biomass estimates 

There is very little information with which to estimate biomass of paua within the various 
fishing regions. One of the only attempts at this was for the Wairarapa coast by Petherick 
(1987). Nine transects (250 m long and 1 m wide) were sampled for paua in a survey along 
86.5 km of coastline. By extrapolating the biomass from these transects, it was estimated that 
there were 1030t of paua in the survey area. This estimate was not very reliable. The coefficient 
of variation (standard deviation expressed as a percentage of the mean) was 114%. Much more 
survey information and rigorous sampling designs are required to improve biomass estimates and 
their reliability. 

3.4 Yield estimates 

3.4.1 General 

Because of the absence of reliable survey data and biomass estimates, only Maximum Constant 
Yield (MCY) can be estimated for each area. Anecdotal information from divers also is 
mentioned in this section. This information is based largely on responses to a questionnaire sent 
to all quota holders in October 1988. They were asked what areas they fished in, for how long, 
whether they thought paua populations in their particular fishing areas were stable, increasing or 
decreasing, and by what percentage changes had occurred relative to a known earlier time. 
There were 46 replies. Unfortunately, contradictory answers were given for many areas, partially 
due to the large sizes of areas under consideration and the presence of many localized 
populations of paua. 

3.4.2 Estimation of Maximum Constant Yield (MCY) 

MCY can be estimated for the different paua fishing regions based on the yearly landings data. 
Most of these data have been reviewed by Murray & Akroyd (1984) and have been corrected, 
where possible, for known under-reporting. The 'Unknown & Other' figures from Table 1 have 
been incorporated into the regional data (Fig. 7) on a pro rata basis. Each QMA is considered 
separately. 

Where periods of stable catches preceded a large peak in landings, Method 5 in McKoy (1988) 
was used to estimate MCY (MCY = Yav), where Yav. = average annual catch. In situations for 
which no stable period could be identified, Method 6 m McKoy (1988) was used to estimate 
MCY (MCY = cYav). The value of c = 0.8 was used. This is a compromise between values 
recommended when catch variability is high (c = 0.6 - 0.8) and where a species is long-lived 
(C = 0.8 - 1.0). 

Catches stabilized from 1985 onwards, after the introduction of the QMS. This period was not 
used to estimate MCY. Estimates were rounded to the nearest tonne. 



PAU 1: Northland 
This is a small fishery, with a TAC of 1.38t. There are no historical data available on which to 
base an estimate of MCY. 

PAU 2: Central 
MCY was calculated on the basis of an identified period of relatively stable landings from 
1974 - 1981 (Fig. 7A). This period preceded a much higher level of exploitation from 
1982 - 1985. For the 1974-81 period, landings averaged 55.91t. Therefore, 

MCY = Yav = 56t. 

The information available from divers suggests that the resource is decreasing, but this is 
anecdotal and not conclusive. CI?UE data are not helpful in this regard. The current TAC is 
111.33t, which is twice the value of the MCY estimate. There is no other infomation availaible 
with which to judge the sustainable level of the fishery. 

PAU 3: Kaikoura 
MCY was calculated from the average landings (45.01 t) for the period from 1974 - 1981, 
which is prior to a period of much higher landings (Fig. 7B). Therefore, 

MCY = Yav = 45t. 

The estimate of MCY is about 'l7t below the TAC of 62.42t. Paua divers from this area have 
reported that populations appear to be relatively stable, but, again, this is anecdotal. Divers dso 
report a high level of illegal catches from this area. 

PAU 4: Chatham Islands 
There is no particular pattern evident for this fishery, and no extended period when catches can 
be considered to be stable (Fig. 7C). Therefore, MCY was calculated from the average landings 
for the period prior to the introchction of IQs. The average annual yield from 1974 - 1983 was 
298.08t. Therefore, 

MClY = cYaV = 0.8 * 298.08 t = 238t. 

This figure is about 32t less than the current TAC of 270.69t. Most divers from this area report 
that populations are either stable: or decreasing. 

PAU 5: Otago & Southland 
MCY was calculated using both methods. 

(a) Paua landings were fairly constant for only the years 1974 - 1977 (Fig. 7D). Following 
this there was a large increase in landings, to a peak in 1981. During 1974 - 1977, the 
average annual yield was 211.86t. Therefore, 

MCY = Yav = 212t. 

(b) Annual landings were not stable for the period prior to the peak in 1981. The average 
annual yield for 1974 - 1980 was 291.91t. Therefore, 

MCIY = cY, = 0.8 * 291.91 t = 234t. 

Both values of MCY are considerably below the current TAC of 449t. The CPUE data have: 
been consistently high for this management area since 1984 (Table 3), suggesting that diven; are 
still able to find fishable populations. Most report, however, that populations are either 
decreasing or stable. Their impnzssions apply more to the old statistical areas than to the enlire 
QMA. For example, many divers have reported that statistical area 025 (northeastern Stewart 
Island/southem South Island) has suffered a decrease in populations, while 031 (Fiordland) may 

1 

be more stable. This latter impnzssion could also be due to Fiordland being opened to fishing 
more recently, with new populations still being found. While this information is anecdotal, it 
highlights the fact that this QMA in particular encompasses different paua fisheries and probably d 

different stocks. 



PAU 6: Westland 
This area has a TAC of 1.0t and no reported landings since 1985. MCY cannot be estimated. 

PAU 7: Nelson/Marlborough 
There was no period of stable annual catches for this area since 1974 (Fig. 7E). The least 
variations occufied from 1974 - 1980. Peak landings occurred in 1981 followed by considerable 
variations in annual landings. For the period 1974 - 1980, the average annual landing was 
222.09. Therefore, 

MCY = cYaV = 0.8 * 222.05 t = 178t. 

This value is below the cumnt TAC of 250t. The CPUE data do not show any clear Vends. 
Many divers in the old statistical area 017 (north of Cape Campbell) repoR that populations 
seem to be stable, but other than this anecdotal information, there is little else with which to 
judge this fishery except for catch history. 

PAU 10: Kermadecs 
This area has a TAC of 1.0t and no landings have been reported. It is not clear that any species 
of paua has even been reported as occurring in this area (cf., Powell, 1979). 

3.4.3 Estimation of Current Annual Yield (CAY) 

CAY cannot be estimated. 

35 Models 

Other than length-age models (discussed under RESEARCH), there are no useful models for 
paua management. 

4. MANAGEMENT IMPLICATIONS 

It is difficult to make many definitive statements about the current status of the paua fishery. 
There is little or no survey information on the biomass of existing populations, so MCY was 
estimated from catch histories. 

Based on these estimates of MCY, there is evidence that current TACs are too high in several 
QMAs. In summary, the MCY for PAU 2 is 55.4t below the cumnt TAC, which represents a 
49.8% difference; for PAU 3 it is 17.4t below the TAC (27.9% difference); for PAU 4 it is 
32.2t below the TAC (11.9% difference); for PAU 5 it is at least 215.4t below the TAC (48.0% 
difference); and for PAU 7 it is 72.4t below TAC (28.9% difference). 

Other information is relevant to the management of this fishery. Sizefrequency distributions of 
paua populations are usually skewed towards larger, and presumably older, individuals (refer to 
Fig. 6 for examples). This may indicate that the paua fishery to date has been dependent on 
accumulated biomass, and that if this is fished out the productivity of the fishery will decrease 
abruptly. This type of scenario has, in fact, occurred in other abalone fisheries such as in British 
Columbia (Breen, 1986) and in California (Tegner, Breen & Lennert, in press). There is also 
evidence from abalone fisheries that recruitment failures may be commonplace (Breen, 1980; 
Sainsbury, 1982a; Sluczanowski, 1984). Currently, researchers on the Austalian fishery for 
Haliotis are arguing that larval dispersal is extremely localized for abalone and that, 
therefore, there is a direct relationship between adult numbers on a reef and recruitment (Prince 
et al., 1987; McShane et al., 1988). All of these arguments indicate that a cautionary approach 
should be taken to the fishing of adult stocks. 



There is a clear need for biomass surveys of paua populations. Because of the size of some of 
the management areas, there is dso a need to have landings reported by the old statistical areas, 
especially in PAU 5 and PAU 7. 
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Table 1. Paua landings by Quota Management Area from 1974-1988 in t green weight. 
"UNKNOWN" = catch that cannot be ascribed to a particular area. Data to 19133 
are from Murray and Akroyd (1984). These figures incorporate their correction 
factor for known under-reporting. Data for years 1984-86 are from the Fisheries 
Statistics Unit. Data for 1987-88 are from the Quota Monitoring System. n.d. = 
no data available; - = no catches reported. 

Quota Management Area ( s t a t i s t i c a l  a r e a )  
PAU 1 PAU 2 PAU 3 PAU 4 PAU 5 PAU 6 PAU 7 PAU 10 UNKNOWN 
(001-010 (011-016 (018-023) (049-052) (024-032) (033-035) (017,036, - (01. 
042-048) 039-041) 038) o t h e r )  

Otago and Nelson/ 
Year T o t a l  Auckland C e n t r a l  Kaikoura Chatham Southland Westland Marlb. Kermadec 

TAC 1146.8 1.38 111.33 62.42 270.69 448.98 1.0 250.0 1.0 
(1988-89) 



Table 2. Number of quota holders for paua, the amount of quota held (t), and the Crown 
holding of quota (t) 

PAU 1 
PAU 2 
PAU 3 
PAU 4 
PAU 5 
PAU 6 
PAU 7 
PAU 10 

TOTALS 

Number of  Holders 

2 
13 
2 0 
4 5 
8 4 
0 

37 
0 

201 

Amount Held Crown guota 

Table 3. Catch per unit effort (tomes per day fished) for paua from 1983-84 to 1987-88 
fishing years. Data are from Fisheries Statistics Unit. 

PAU 1 
PAU 2 
PAU 3 
PAU 4 
PAU 5 
PAU 6 
PAU 7 
Unknown 

S t a t i s t i c a l  
areas (approx. ) 

Catch per uni t  e f f o r t  
1983-84 1984-85 1985-86 1986-87 



Table 4. Von Bertalanffy growth parameters for paua at sampled populations in major fishing 
areas. Marlborough, Southland and Chatham Islands data are from Murray and Alcroyd 
(1984); Wairarapa data from Petherick (1987) 

SE of SE of SE of 
Region L o c a l i t y  N L, L, K K 

0 t o  

MARLBOROUGH 

Cook S t r a i t  Bushby Bay 59 139.376 7.645 0.134 0.054 -7.948 3.33 

Cook S t r a i t  F i g h t i n g  Bay 55 145.281 3. 886 0.173 0.066 -5.256 3.72 

Cook S t r a i t  Cape Jackson 83 144.268 6.603 0.151 0.068 -6.125 4.08 

Queen C h a r l o t t e  Cabbage Beach 62 121.447 1.928 0.324 0.057 -1.214 0.77 

Queen C h a r l o t t e  L i t t l e  Waikawa 58 133.437 3.649 0.150 0.030 -5.061 1.48 
Bay 

Queen C h a r l o t t e  Cannibal  Cove 63 128.510 9.400 0.115 0.068 -8.576 6.31 

D ' U r v i l l e  I s l a n d  Rangi to to  Is 57 133.328 4.375 0.174 0.051 -5.883 2.09 

D'Urvi l l e  I s l a n d  Black Beach 74 130.791 2.145 0.209 0.033 -4.040 0.98 

SOUTHLAND Nugget P t  54 121.495 2.612 0.293 0.063 -1.646 0.94 

Ruapuke Is 131 150.797 4.263 0.157 0.033 -5.484 1.44 

Codfish Is 64 156.899 5.516 0.103 0.030 -9.903 3.35 

Rugged I s l a n d  53 149.761 6.030 0.163 0.045 -5.636 1.65 

Chris tmas 68 128.716 3.525 0.492 0.266 -1.842 1.86 
V i l l a g e  Beach 

L i t t l e K u r i B a y  72 134.848 7.324 0.182 0.082 -5.768 2.93 
- - 

CHATHAM ISLANDS Cape Young 108 123.617 1.944 0.161 0.029 -4.940 1.48 

Stoney Creek 59 116.859 1.741 0.226 0.058 -1.931 1.60 

Jenny Reef 29 132.208 2.107 0.190 0.032 -2.639 0.82 

Manukau Reef 74 115.035 1.469 0.199 0.028 -3.857 0.83 

P i t t  I s l a n d  47 146.769 1.865 0.183 0.037 -4.108 1.56 
Sandy P o i n t  

WAI RARAPA Stoney Bay 61 ' 149.9 4.0 0.124 0.026 -7.3 2.0 

Honeycomb Light  66 133.6 2.2 0.272 0.026 -1.8 1.0 

F l a t  P o i n t  61 153.8 1.3 0.299 0.073 -2.0 1.5 

Orui  59 122.9 1.4 0.286 0.165 -5.8 5.4 



Table 5. Age (years) at entry to the fishery (at shell length of 125mm) at selected localities in 
major fishing areas. Data are from Murray & Akroyd (1984) but are adjusted by 3 
years to take account of the years of juvenile growth. Dashes indicate that legal size 
was not attained. 

Resion 

MARLBOROUGH 

Locality 

Cook Strait Bushby Bay 
Fighting Bay 
Cape Jackson 

Queen Charlotte Cabbage Beach 
Little Waikawa Bay 
Cannibal Cove 

DtUrville Island Rangitoto Island 
Black Beach 

Age at entry 
to fishery 

SOUTHLAND 
Nugget Point -- 
Ruapeke Island 9 
Codfish Island 9 
Rugged Island 8 
Christmas Village Island 8 
Little Kuri Bay 12 

CHATHAM ISLANDS 
Cape Young - - 
Stoney Creek - - 
Jenny Reef 16 
Manukau Reef -- 
Pitt Island - Sandy Point 9 



Fig. 1. Quota Management Areas for paua. In each area 
the top figure is the current TAC and the bottom 
figure is the catch for the 1987-88 fishing year. 
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Fig. 4. Distribution of paua quota according 
to tonnaae held. 
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Fig. 5. Monthly catch per unit effort (mean +/- 95% confidence interval) for 
the major paua fishing areas, 1974-80 (from Murray, 1982). 
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Fig. 6 

Marlborough Sounds paua 
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PAUA2 
Landings, 1974-88 

Fig. 7. Paua landings (tonnes green weight) for each 
Quota Management Area. 
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