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EXECUTIVE SUMMARY
Naylor, R.; Notman, P.; Fu, D. (2016). Determination of length at maturity of paua around the
Taranaki coast.
New Zealand Fisheries Assessment Report 2016/23. 14 p.
Length at maturity of paua (Haliotis iris) was estimated from four sites around the Taranaki coast in
1998 and in 2015–16. Lengths at maturity are low compared with most commercial paua fishery
areas. The length distributions at the sites were similar between sampling times. The length
distribution, the shape of the larger shells, and the relatively low lengths at maturity indicate that paua
at the Taranaki sites don’t grow as large as other paua populations around New Zealand.
.
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1. INTRODUCTION
Minimum size limits (minimum legal size, MLS) are used as a management tool to ensure that spawning
success and subsequent recruitment into the paua (Haliotis iris) fishery is maintained at a level that can
sustain the fishery. Initially, it was thought that a MLS of 125mm throughout all of New Zealand would
allow this. However, previous research undertaken around the Taranaki region (Naylor & Andrew 2000)
found that all paua sampled there were shorter than the MLS, and so did not contribute to the legal
fishery. The estimated growth parameters and length frequency distributions suggest that few, if any,
paua reached the MLS. This work (Naylor & Andrew 2000) found that the length at maturity and
maximum length of paua in this region was lower than in other parts of New Zealand.
Based on the work done by Naylor & Andrew (2000), the MLS for the recreational paua fishery in the
Taranaki region was reduced from 125 mm to 85 mm on a trial basis. The reduced MLS has been in
place since 1 October 2009 and this was the first time that a MLS different from 125 mm has been
applied within New Zealand’s paua fisheries. At that time it was also recommended that research should
be undertaken in the future to reassess the length at maturity in this region.
The current report analyses up-to-date length at maturity data for paua in the Taranaki region to
determine if the new MLS of 85 mm for recreational paua fishers is still appropriate.
2. METHODS
Size-at-maturity was determined for four sites around the Taranaki coast. The locations and dates of
sampling are shown in Table 1. Sites were at Puketapu, Opunake, Cape Egmont, and New Plymouth
(Figure 1). The sites are the same as those sampled in 1998 (Naylor & Andrew 2000). At each site
sampled, about 100 paua between 40 mm and 100 mm shell length were collected and assigned to 5 mm
sizes classes. As far as possible, these paua were evenly spread over the available size range. Sexual
maturation was determined by visual inspection of the testis or ovary. Abalone in each size class were
scored as: 0, immature (no visible signs of gametes); 1/2, just mature (some gametes visible but gut
tissue visible through the gonad); and 1, mature (no gut tissue visible through the gonad). For estimating
size-at-maturity, gonads scored as ‘just mature’ were considered immature because they are unlikely to
make a significant contribution to gamete production (Poore 1973; Sainsbury 1982; Wilson & Schiel
1995; Naylor et al. 2006). Ogives of maturity-at-length were determined by fitting these data to the
logistic equation:

e a +bl
p=
l + e a +bl
where p is the proportion mature, l is shell length (in 2 mm bins where the mid-point is taken as the
length), and a and b are parameters of the logistic function.
Paua were collected under NIWA’s Special Permit (542). NIWA contacted the Ministry’s local
compliance office in New Plymouth at least 24 hours before any sampling trip took place and
provided them with details of departure and return, the location of sampling, the number and names of
personnel, and the nature of the sampling work being undertaken. An iwi representative (Sam
Tamarapa) was also contacted before the commencement of each field trip.
A search for historic data on paua size from around the Taranaki coast revealed a 1946 Marine
Department memorandum (Kaberry 1946). This short report gave the lengths of paua sampled at
Arawhata Beach, which is 5 km north of Opunake (Appendix 1).
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Table 1. Sampling dates and locations of sites sampled around the Taranaki coast.
Site
New Plymouth
Cape Egmont
Opunake
Puketapu

Sampling dates
23/01/1998
14/03/2016
25/01/1998
4/03/2016
26/01/1998
18/02/2015
18/11/1998
14/03/2016

Latitude
-39.05423

Longitude
174.060929

-39.247746

173.770332

-39.456014

173.848053

-39.519278

173.913995

Figure 1: Location of sampling sites around the Taranaki coastline.

RESULTS
Length-at-maturity ogives and lengths at 50% and 95% maturity from sites in 1998, and 2015 and
2016 are shown in Figure 2. The lengths below which all paua were immature and the lengths above
which all paua were mature are shown in Table 2.
At Opunake, the estimated length at 50% maturity (L50) was slightly higher (by about 4 mm) in 2015
than it was in 1998 (Figure 2). The length at 95% maturity (L95) was about 9 mm higher in 2015 than
it was in 1998 (Figure 2). The length below which all paua were immature at Opunake was similar
between 1998 and 2015 and the length above which all paua were mature was 6 mm greater in 2015
than in 1998 (Table 2).
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Figure 2: Length-at-maturity ogives and length at 50% maturity and 95% maturity for sites sampled
around the Taranaki coast in 1998, and in 2015 and 2016.
4 •Determination of length at maturity around the Taranaki coast

Ministry for Primary Industries

At New Plymouth, estimated L50 was about 19 mm larger in 2016 than it was in 1998 (Figure 2).
Estimated L95 was about 8 mm higher in 2016 than it was in 1998 (Figure 2). The length below which
all paua were immature at New Plymouth and the length above which all paua were mature were both
larger by more than 10 mm in 2016 than they were in 1998 (Table 2).
At Cape Egmont, estimated L50 and L95 were about 7 mm larger in 2016 than they were in 1998
(Figure 2). The lengths below which all paua were immature at Cape Egmont and above which all
paua were mature were larger by 14 mm and 10 mm respectively in 2016 than in 1998 (Table 2).
At Puketapu, estimated L50 and L95 were about 12 mm and 20 mm larger respectively in 2016 than in
1998 (Figure 2). The lengths below which all paua were immature at Puketapu were similar in the two
sampled years but the length above which all paua were mature was larger by 17 mm in 2016 than in
1998 (Table 2). The transition between immature and mature was not well described by the data in
2016 at this site.

Table 2. Lengths (mm) below which all paua sampled were immature and lengths (mm) above which all
paua sampled were mature, and sample size, by site and year of sampling.
Site

Year

Opunake
Opunake
New Plymouth
New Plymouth
Cape Egmont
Cape Egmont
Puketapu
Puketapu

1998
2015
1998
2016
1998
2016
1998
2016

Length below which all
paua immature (mm)
61
62
52
65
64
78
57
59

Length above which all
paua mature (mm)
71
77
72
84
74
84
68
85

Sample size
117
131
212
115
107
91
109
115

The length frequency distributions from sites sampled in 1998 and in 2015 and 2016 are shown in
Figure 3. Sample sizes are much larger in 1998 as paua were being collected for tag recapture to
estimate growth. In 2016, samples were being collected for the determination of length at maturity.
Given the relatively small sample sizes in 2015 and 2016, any differences in the size structure
between sites over time should be interpreted cautiously.
At Opunake, the maximum paua size in the distribution is smaller in 2015 than in 1998, with the 2015
sample truncated at about the current recreational minimum legal size of 85 mm. There are also
relatively fewer paua larger than 80 mm in 2015 and the mean and median lengths are about 8 mm
lower than those in 1998 (Figure 3).
At New Plymouth, the maximum, mean, and median lengths of paua are similar between the 1998 and
2016 sample collections (Figure 3).
At Cape Egmont, the maximum size (about 100 mm) is similar between 1998 and 2016. The larger
mean and median sizes in 2016 are due to relatively few paua smaller than about 40 mm and between
about 55 and 79 mm being collected in the 2016 sample (Figure 3).
At Puketapu, the maximum size (about 90 mm) is similar between 1998 and 2016. The larger mean
and median sizes in 2016 are due to relatively fewer paua smaller than about 55 mm being collected
in the 2016 sample (Figure 3).
The length frequency distribution from the small sample of paua collected from Arawhata Beach in
1946 is shown in Figure 4, and indicates that at that time relatively more paua larger than 100 mm
were present than at the other sites sampled in 1998 and in 2015–16. About a quarter of the paua in
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the 1946 sample were larger than those recorded at Opunake in the later years, but the sample size is
small, and the environmental similarity between the two sites is unknown. The 1946 memorandum
(Kaberry 1946) and the associated map are appended to this report (Appendix 1).
The shape of most of the larger shells (above about 60 mm) indicated that paua at all the Taranaki
sites were stunted. In these shells, the anterior growing edge slopes steeply down, such that shell
growth results in increased shell height as much as increased shell length. In areas of fast growth and
large maximum size, the slope at the anterior edge of the shell is relatively flat (pers. obs.). This
difference in shell shape between a 90 mm shell collected from Puketapu in 2016 and an 88 mm shell
grown in Wellington is shown in Figure 5.
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Opunake 1998
Mean length = 76 mm
Median length = 77 mm
n = 826

Opunake 2015
Mean length = 67.4 mm
Median length = 69 mm
n = 131

New Plymouth 1998
Mean length = 62.5 mm
Median length = 65 mm
n = 811

New Plymouth 2016
Mean length = 63.7 mm
Median length = 63 mm
n = 115

Length (mm)
Figure 3: Length frequency distributions of paua sampled from sites around the Taranaki coast.
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Cape Egmont 1998
Mean length = 65.4 mm
Median length = 67 mm
n = 807

Cape Egmont 2016
Mean length = 75.7 mm
Median length = 83 mm
n = 91

Puketapu 1998
Mean length = 62 mm
Median length = 63 mm
n = 816

Puketapu 2016
Mean length = 69.3 mm
Median length = 71 mm
n = 115

Length (mm)
Figure 3 cont’d: Length frequency distributions of paua sampled from sites around the Taranaki coast.
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Length (mm)
Figure 4: Length frequency distributions of paua sampled from Arawhata Beach in 1946. Sample size =
30.

Figure 5: Photograph of stunted shell from Puketapu (left, 90 mm) and fast growing shell from
Wellington (right, 88 mm). Photo: Dave Allen, NIWA.

3. DISCUSSION
Lengths at maturity increased at some sites between 1998 and 2016, although these changes may be
artefacts of the samples collected. The lengths at maturity indicate that the populations in this region
have smaller maximum length compared to most areas that are commonly fished. L50 is typically
around 90 mm in most paua fisheries (e.g. Fu et al. 2014a, b, and 2015, for PAU 3, 5B, and 5A
respectively).
Apart from the site at Opunake, which is very accessible and adjacent to the township, maximum
sampled lengths were similar between sampling years, and no paua larger than 100 mm were found at
any site at any time. At Opunake, the length distribution of paua appears to be truncated at about the
minimum legal recreational harvest size of 85 mm, possibly due to increased fishing pressure
associated with a lower minimum legal size.
An unpublished 1946 Marine Department report gives a length frequency distribution for Arawhata
Beach, which is 5 km north of Opunake. Some of the paua in this sample are markedly larger than
those at Opunake in both subsequently sampled years, but the 1946 sample size is small, and the
similarity between the two sites is unknown.
Abundance estimates were not made during the 1998 surveys, so no base-line data exist to compare
abundance over time.
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