Aquaculture and Pearl Production

Pearl Oyster Fishery

MANAGEMENT OVERVIEW

The pearl oyster fishery in Western Australia is based on
the species Pinctada maxima for the subsequent
production of pearls. Activities within the industry
range from the hatchery production of oysters suitable
for the seeding of round pearls to the fishing of wild-
stock oysters for the culturing of pearls on a large
number of pearl leases situated in the waters of the State.

Pearl oyster farms are predominantly situated in
sheltered waters and range from Exmouth Gulf'to the
northern waters of the Kimberley. One company
generally transports its wild-stock quota to the
Northern Territory for the culturing process, however
this company has begun to develop the necessary pearl
farm infrastructure in the north Kimberley area to
allow farming in Western Australia. Pearl farm lease
applications are assessed through a pubic consultation
process in accordance with Ministerial Policy
Guideline No. 8,‘Assessment of applications for
authorisations for Aquaculture and Pearling in coastal
waters of Western Australia’. The assessment of pearl
farm lease applications was a major activity during

1998/99.

The wild-stock pearl oyster fishery is managed on a
system of individual quotas with a total allowable catch
(TAC). The status of stocks is reviewed each year by
Fisheries WA in liaison with the Pearling Industry
Advisory Committee (PIAC). During 1998/99, the
TAC for the 1999 fishing season for Zone 2/3 was
457,000 shells (one quota unit equals 1000 shells).

The status of stocks in Zone 1 was also reviewed. A
total allowable catch of 40,000 shells for the Exmouth
Gulf component of the Zone 1 fishery was set for the
1999 season. A maximum size limit of 140 mm was also
placed on shell taken in Exmouth Gulf to ensure that
any residual animals following fishing in a season were
not open to future exploitation and flowed through to
the breeding stock. These arrangements were similar
to those in 1998.

The seeding of hatchery-produced oysters was
continued by some companies through licensees
utilising hatchery options available to industry.

The annual production for pearls for 1997/98 was
estimated at about $190 million. This is expected to
rise for 1998/99, however production figures are not
yet available.

The agency, with the Pearl Producers’Association and
PIAC, dealt with a number of other management issues
during 1998/99, including the consideration of
guidelines for pearl divers’licences and planning for
pearl farm leases. PIAC met on two occasions. The

drafting of a series of Regulation amendments was

finalised and drafting commenced for a new Pearling
Act. Current and proposed new pearling legislation is
currently being reviewed in accordance with National
Competition Policy agreements.

CompLIANCE AND COMMUNITY EDucCATION
OVERVIEW

During 1998/99, a staff commitment equivalent to 4.6
officers was involved in compliance monitoring across
all zones of this fishery. With the increased involvement
of all companies in the production of hatchery-reared
shell, emphasis has been placed on the monitoring and
control of this product. Major compliance issues are
the verification of shell numbers and size prior to
seeding operations,and the movement of hatchery
shell within and also between farms. Approvals to
allow the use of hatchery shell for technician training
and for mantle tissue in seeding operations have also
increased compliance requirements in this area.

Quotas continued to be monitored through a
combination of quota tags and a paper audit trail using
catch, dump, transport and seeding operations
logbooks submitted by licensees to the agency.

The production and translocation of hatchery-
produced pearl oysters is monitored by the system of
hatchery and transport logbooks combined with a
system for disease testing, quarantine and health
certificate clearances. Conversion of hatchery options
to hatchery quota is monitored by a combination of
operations logbooks, nursery and operations audits,
and at-sea compliance presence during operations.

The move to aVessel Monitoring System for this
fishery which could enable real-time quota logbook
data transfer has been postponed, with industry
examining various system options.

Field officers based in Karratha and Broome patrolled
from Exmouth Gulf (Zone 1) to the Kimberley
Development Zone (Zone 4). Patrols to verify
compliance with tagging and associated logbook
systems, utilised diving inspections, aircraft, both large
and small agency patrol vessels and industry boats. The
majority of at-sea inspections and patrols were carried
out using the joint agency (Fisheries WA and
Department of Transport) ocean-going patrol vessel
Walcott, with small agency vessels being used as dive
platforms.

Officers continued to receive training to ensure
ongoing compliance with the agency Occupational
Health and Safety Policy for diving inspection duties.
The purchase of a diving communications unit has
improved the efficiency of dive inspections, simplifying
the methods used to conduct dump site and nursery
audits.
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The focus will continue to shift towards monitoring

compliance of hatchery shell regulations, with an
increasing number of patrols targeting this area of the
pearling industry. With some companies moving
towards operating hatchery-reared shell in lieu of wild
stock, the emphasis will be shifted to rigid monitoring
of the number of shell operated, which will require a
compliance presence on board operations vessels.

REseARCH OVERVIEW

Research for managing the pearl oyster stocks across
the North-West Shelf utilises detailed diver logbook
records, at-sea sampling of catches and biological
research information. This information is used
annually to monitor the status of the stocks and to
review and set catch quotas.

FRDC-funded research completed during the
1997/98 year provided detailed information on
regional growth rates of oysters to complement
previous studies on the biology and the exploitation
levels applied to the stock. In addition to this core
research, the Fisheries R esearch Division has received a
major new FRDC grant to undertake research into the
breeding (mother-of-pearl) component of the pearl
oyster stocks. The Division’s fish pathology group also
provides a comprehensive disease testing program to

ensure translocation protocols are met.

Data from the research program have been used to
compile the following status report.

Fishery Status Report

Main Features

Stock assessment complete:
Yes

Exploitation status:

Fully exploited (within management parameters
of diver safety and maximisation of value of
pearl crop)

Breeding stock levels:
Increasing

Previous catch and effort projections for year
1998:

572,000 shell (quota all zones), with
15,000-19,000 dive hours in Zone 2

Catch and effort current season (1998):
565,322 shell taken over 20,593 dive hours
(13,035 dive hours in Zone 2)

Estimated annual value (to fishers) for year
1998:

Total fishery and cultured pearl valued at
$185 million

continued over
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Catch and effort projection next year (1999):
572,000 shell (quota all zones) taken over an
estimated 18,000-25,000 dive hours (all
zones) (based on the effort range over the past
five years)

Recreational component (1997):

Nil

Boundaries and Access

The four management zones (Pearl Figure 1) of the
pearl oyster fishery are listed below.

Pearl Oyster Zone 1: NW Cape (including Exmouth
Gulf) to longitude 119°30" E - 5 licensees.

Pearl Oyster Zone 2:  East of Cape Thouin (118°10" E)
and south of latitude 18°14' S - 11 licensees.

Pearl Oyster Zone 3:  West of longitude 125°20" E and
north of latitude 18°14" S - 2 licensees (plus
11 Zone 2 licensees).

Pearl Oyster Zone 4:  East of longitude 125°20" E to
WA/NT border (all licensees have access).

Annual Production

Main fishing method

Diving.

Landings

The total catch is controlled by a quota system,

with a 1998 total allowable catch for Zones 2/3 of
457,000 shell. The 1998 season represented the first
year of the TAC returning to pre-1995 quota levels.
During the seasons 1995-1997 the quota was raised by
55,000 shell due to the indication of an increased stock
abundance suggested by significant increases in catch
rate. The quota increase was initially proposed for a
two-year period; however, this was extended to include
a third year in 1997 due to continued high catch rates.
The reported Zone 2/3 catch for 1998 was 457,266
shell (Pearl Table 1).

The Zone 1 quota for 1998 was 115,000 shell. The
reported catch of 108,056 shell (Pearl Table 2) was
below this due to the fact that one licensee did not
take their full quota during 1998.

Fishing effort

Total effort for 1998 in Zone 2/3 was 14,499 dive
hours, which represented a 14% decrease on the 1997
total effort of 16,893 dive hours (Pearl Table 1).
However, there was also an 11% reduction in quota for
the 1998 season. The Zone 2 effort was 13,035 hours,
which was below the forecast range for Zone 2 of
15,000-19,000 hours. (Note that, as the result of a
typographical error, this figure appeared in the State of
the Fisheries Report 1997/98 as the effort prediction for
all zones, whereas in fact it was for Zone 2 only.) The
total effort in Zone 1 was 6,094 dive hours,
representing a 36% decrease on the 1997 total effort of
9,494 dive hours (Pearl Table 2).
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Catch rate

Catch per unit effort in Zone 2/3 in 1998 was

31.5 shells/dive hour (shells/hr), which represented a
small increase on the 1997 catch rate of 30.3 shells/hr,
and a 10% increase on the 10-year (1987-1996) average
of 28.5 shells/hr. This increase on the 10-year average is
somewhat understated due to more stringent shell
grading methods applied to a large sector of the
industry in recent years, which has resulted in operators
reducing the maximum size of shell taken (Pearl Table

1).

The Zone 1 catch per unit effort was 17.7 shells/hr
in 1998, which represented a 52% increase from the
1997 figure of 11.6 shells/hr (Pearl Table 2). This

was partly due to the effort being shifted from the
Exmouth Gulf area, where low catch rates have been
experienced in recent years, into a previously under-
utilised area in the buffer zone between Zones 1 and 2.

Stock Assessment

The primary measure of stock availability in Zone 2/3 is
catch per unit effort. The high level of catch rate
recorded in recent years (1994-1996) had previously
only been experienced during the late 1970s and early
1980s when the pearling fleet was fishing both culture
and mother-of-pear] (MOP) shell. The reasons for the
increase in catch rates during this period are believed
to be a combination of high levels of recruitment and/
or increased fishing efficiency from the introduction
of global positioning system (GPS) navigation. The
causes of the apparent increase in recruitment are
probably favourable environmental conditions,and/or
increased fertilisation success due to an increase in
breeding stock at the time of breeding.

The 1998 Zone 2/3 catch rate remained similar to the
1997 level, and to those recorded prior to 1994,and
reflects a more ‘traditional’ level of recruitment. The
return to the ‘normal’ catch rates of the past two years
follows the three-year period (1994-1996) during
which the pulse of recruitment responsible for higher
catch rates passed through the size range targeted by
the fishery. Overall, the catch-rate data indicate that
recruitment to the Zone 2/3 pearl oyster stock is ata
level sufficient to maintain stock levels permitting safe
and economic fishing operations.

The distribution of catch and effort in Zone 1
changed considerably during 1998 as a result of
management decisions designed to reduce fishing
pressure in Exmouth Gulf. These decisions involved
setting aTAC of 40,000 shell for Exmouth Gulf, and
extending the Zone 1 buffer zone 30 miles east to
allow operators access to previously under-utilised
grounds in the southern areas of Zone 2. As a result
total shell caught in the Port Hedland region increased
significantly (from 23,473 shell in 1997 to 70,465 shell

in 1998), with the vast majority of shell caught in the
buffer zone extension. Catch rates also improved from
14.4 shells/hrin 1997 to 26.4 shells/hrin 1998. There
was a corresponding decline in total catch from
Exmouth Gulf (72,244 shell in 1997 to 33,804 shell in
1998), obviously due to the 40,000 shell TAC and good
catch rates from the Port Hedland region (buffer zone).
Catch rates in Exmouth Gulf fell slightly in 1998 to
11.01 shells/hr, and remain an area of concern.
However, the effects of management changes are
unlikely to be apparent until at least the 1999 season.
Very little fishing took place in the Onslow/Dampier
area of Zone 1 during 1998, with catch rates similar to
those recorded in 1997.

The steady decline in catch rates from Exmouth Gulf
since 1993 (when the Zone 1 quota was increased
from 55,000 to 115,000 shell) indicates that exploitation
levels in this area may have been excessive. The 1998
management changes in Zone 1, which have been
successful in reducing heavy fishing pressure in
Exmouth Gulf, will be retained during the 1999 season
to limit effort and encourage the rebuilding of pearl
oyster stocks in this area. A maximum legal shell size
limit of 160 mm will also remain in Exmouth Gulf to
allow for increased recruitment into the broodstock.
Catch rates will continue to be monitored closely, with
factors such as searching/fishing patterns and diving
conditions taken into account.

The Port Hedland region (particularly the buffer zone
extension) is expected to again produce the majority
of the 1999 Zone 1 quota.

Breeding Stock Levels

The greater proportion of pearl oysters do not become
breeding females until they reach a size that is too large
for pearling operations. Consequently, an animal is not
subject to fishing mortality once it grows through the
‘gauntlet’size targeted by industry. As the current
quota set for the fishery is thought to be in balance
with, and most likely less than, the production of the
stock, breeding stock is most likely being maintained, if
not increased, given the longevity of the species. This
is especially true for Zone 2/3 in recent years with the
good recruitment occurring in the mid-1990s. In
contrast, heavy fishing pressure in some sectors of
Zone 1, particularly Exmouth Gulf, is considered to
have reduced flow-through of recruits to broodstock
sizes. Current management arrangements in Exmouth
Gulf are designed to ensure that breeding stocks in
that sector are maintained in the longer term. A new
FRDC-funded project to assess the status of mother-
of-pearl stocks will provide more detailed information
on breeding stock level.
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Catch Projection for Year 1998

Itis expected that the pearl oyster fishery will achieve
its historical quota of 572,000 shell within the range of

18,000-25,000 dive hours experienced over the past
five years (1994-1998).

Product Value for Year 1998

The value of cultured pearls and by-products is
considered to be approximately $185 million for the
1998 year. A precise estimate of the value of product is,
however, difficult to achieve due to the variable time
lags between time of harvest and sale to offshore buyers
and the costs incurred in marketing before sales occur.

General Comments

The pearl oyster stocks underpinning the fishery in
Zone 2,although having returned to ‘normal’
recruitment levels, continue to provide a reliable level
of production to support this major Western Australian
industry. The provision to Zone 1 operators of access
to previously unexploited areas in the Port Hedland
sector has provided improved catches, however the
reliability of recruitment in the area will only be
known when fishing has occurred for a number of
years. If catches cannot be maintained, this zone will
possibly need to rely on hatchery-produced shell from
the facilities established for that purpose, and work on
a reduced wild-stock catch quota.

Pearl Table 1  Historical changes in pearl shell catch and effort - Broome area (Zones 2 & 3).
Year Quota No. of No. of Total Dive Culture MOP Total
culture MOP shells hours shells/hr shells/hr  shells/hr
shells shells
1978 404,952 146,692 551,644 10,583 38.3 13.9 52.1
1979 371,806 355,599 727,405 16,068 23.1 22.1 45.3
1980 364,502 260,714 625,216 18,568 19.6 14.0 33.7
1981 481,193 210,649 691,842 23,320 20.6 9.0 29.7
1982 460,000 439,092 132,931 572,023 15,710 27.9 8.5 36.4
1983 520,000 365,381 87,049 452,430 19,019 19.2 4.6 23.8
1984 375,000 242828 47,230 290,058 11,615 20.9 4.1 25.0
1985 342,000 272,869 53,831 326,700 12,423 21.0 4.3 26.3
1986 360,000 337,566 10,929 348,495 16,478 20.5 0.7 21.2
1987 380,000 365,397 0 365,397 17,476 20.9 0.0 20.9
1988 445,000 379,657 0 379,657 14,600 26.0 0.0 26.0
1989 445,000 445,364 0 445,364 18,625 23.9 0.0 23.9
1990 457,000 453,705 0 453,705 23,263 19.5 0.0 19.5
1991 457,000 460,608 0 460,608 21,657 21.3 0.0 21.3
1992 457,000 461,599 0 461,599 19,455 23.7 0.0 23.7
1993 457,000 457,186 0 457,186 14,733 31.0 0.0 31.0
1994 457,000 456,832 0 456,832 12,384 36.9 0.0 36.9
1995 512,000 511,633 0 511,633 12,217 41.9 0.0 41.9
1996 512,000 511,756 0 511,756 12,774 40.1 0.0 40.1
1997 512,000 512,314 0 512,314 16,893 30.3 0.0 30.3
1998 457,000 457,266 0 457,266 14,499 31.5 0.0 31.5
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Pearl Table 2 Historical changes in pearl shell catch and effort in Zone 1 since the 1993 quota increase.
Year Quota No. of No. of  Total Dive Culture MOP Total
culture MOP shells hours shells/hr shells/hr  shells/hr
shells shells
1993 115,000 79,465 0 79,465 2,395 33.2 0 33.2
1994 115,000 132,316 0 132,316 6,291 21.0 0 21.0
1995 115,000 121,312 0 121,312 6,247 19.4 0 19.4
1996 115,000 80,163 0 80,163 5,013 16.0 0 16.0
1997 115,000 110,348 0 110,348 9,494 11.6 0 11.6
1998 115,000 108,056 0 108,056 6,094 17.7 0 17.7
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Pearl Figure 1

Map showing the boundaries of the management zones of the pearl oyster fishery.

Fisk for the future

17z



	Aquaculture and Pearl Production
	Pearl Oyster Fishery
	MANAGEMENT OVERVIEW
	COMPLIANCE AND COMMUNITY EDUCATION OVERVIEW
	RESEARCH OVERVIEW



