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Summary

Conclusions

Expectations of Information Requirements

The purpose and principles of the Fisheries Act 1996 (the
1996 Act) provide a framework for the information required
to manage the fisheries resource. The 1996 Act provides
points of reference for fish stock' management as well as
management of any adverse effects of fishing on the aquatic
environment.

Information for the Sustainable Utilisation
of Fisheries

The Ministry of Fisheries (the Ministry) is responsible for
administering the 1996 Act and advising the Minister of
Fisheries (the Minister) on management of the fisheries
asset using the reference points established in the 1996
Act. Managing the nation’s fisheries asset is difficult due
to the incomplete scientific understanding of all the
complex factors that affect fish stocks and the need to
maximise the benefits of research for sustainable management.

The Ministry has developed a robust strategic approach to
the management of fisheries — including research planning
groups, a research co-ordination committee, and the
development of medium term research plans for important
species, fisheries and research areas. A system of prioritisation,
which includes input from stakeholders, means that the
Ministry targets its research effort at the areas of greatest
need. The Ministry notes that there are resource constraints
- not only in terms of funding but also with respect to the
scientific expertise required to undertake stock assessment
work.

1 For an explanation of our use of the terms “fish stock” and “Fishstock” see paragraph
5.036.
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We acknowledge the Ministry’s belief that it is able to
manage fish stocks without necessarily knowing their
status in detail. It believes that the information it has on
productivity, growth rates and commercial catches is
sufficient to advise the Minister on management
approaches. The Ministry told us that the indicators that it
monitors for most stocks show no signs which suggest that
stocks are not being managed sustainably. The Ministry
has been managing the nation’s fisheries asset for many
years and has detailed records for some species dating
back to the 1930s.

We examined the information available for 44 of the 257
Fishstocks'. The species in those 44 Fishstocks represent
60% by value of all fish caught in New Zealand’s exclusive
economic zone.

In our view the Ministry is unable to be certain if 31 of
those Fishstocks are being utilised to their potential, or, in
some cases, being utilised sustainably at all For those 31
Fishstocks, we believe that there are significant gaps in the
information required by the 1996 Act for the sustainable
utilisation of fisheries.

We conclude, therefore, that the Ministry manages most
fish stocks without being sure if this management is
sustainable. Because of the lack of information, the Ministry
also cannot be sure that the catch levels that are established
allow for fisheries to be utilised to their potential. Under-
utilisation could be to the detriment of export receipts,
employment in the industry, and tax revenue. This conclusion
is similar to that reached by the Audit Office and the
Parliamentary Commissioner for the Environment in 1990.2

We believe that the status of the Fishstocks needs to be
more clearly defined and articulated by the Ministry in its
reports — such as the Report from the Fishery Assessment
Plenary, May 1999: stock assessments and yield estimates.
This would give an indication of the levels of uncertainty
about the status and sustainability of each stock.

1 For an explanation of our use of the terms “fish stock” and “Fishstock” see paragraph
5.036.

2 Marine Fisheries Management, joint report of the Controller and Auditor-General
and the Parliamentary Commissioner for the Environment, December 1990, ISBN
0477 02818 7.
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We acknowledge that the Ministry has a number of
techniques at its disposal for managing with uncertain
information - including adaptive management, decision
rules, and closure of certain fisheries areas — which allow
for conservative management approaches. We also note
that managing fish stocks with little or no information on
their status does not necessarily pose a risk to that stock.
However, we believe that any conservative management
approach needs information, from time to time, on the
actual status of the stock for assurance that the management
is sustainable.

The Aquatic Environment

The 1996 Act has a number of environmental principles
that must be considered in the management of the fisheries
resource. The Ministry developed a medium-term research
plan for the aquatic environment in 1998. Some projects
have been completed and recently, more research projects
have been commissioned to understand the effects of
fishing on the environment. However, we believe that the
Ministry needs to perform more work to meet the aquatic
environment requirements of the 1996 Act.

We believe that the Ministry has been slow to commit
resources to meet the environmental principles of the 1996
Act, given that it had been aware of those principles and
their implications for some time.

There is some collaboration with other agencies (such as
the Ministry for the Environment, Public Good Science
Fund, and the Department of Conservation) which will
help the Ministry to address the need for better information
about the aquatic environment. We believe that the Ministry
needs to make greater commitment to funding research on
the effects of fishing on the aquatic environment in order
to give effect to the 1996 Act.
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Ministry of Fisheries Research Budget

There are a number of sources of funding for fisheries
research. There is also potential overlap in the areas of
research of other organisations. The Ministry is attempting
to avoid duplication and to ensure compatibility and
complementarity of research funding.
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We looked particularly at the research contracted by the
Ministry to support its advice to the Minister. The
introduction of the 1996 Act requires, we believe, more
information than did the Fisheries Act 1983. Nevertheless,
we note the trend of decrease in the annual research
budget this decade from $22 million in 1991 to $13 million
in 1998. In view of our other findings we think that trend is
a matter for concern.

In 1999-2000 research is budgeted to increase by $5 million.
We hope that this signals a realisation that the Ministry
needs more information if it is to give effect to the purpose
and principles in the 1996 Act.

Of the Ministry’s total research budget of around $20
million, the budget for research on the aquatic environment
for 1999-2000 is $481,445 — which will purchase up to six
desk-top studies.

We believe that, currently, the Ministry is not able to make
informed recommendations to the Minister on issues such
as the effects of fishing on the environment, and the
inter-relationship of fish species. We note that little work
on this subject has been contracted for in 1999-2000.

Recommendations

We recommend that the Ministry:

® ensures that all information on the status of the
Fishstocks clearly specifies the level of uncertainty in that
information;

¢ recognises and addresses the level of uncertainty of the
status of the Fishstocks in its annual research and
management documents;
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ensures that information is collected that will allow the
Fishstocks to be utilised to their potential (i.e. maximum
sustainable yield);

gives greater priority to fulfilling the environmental
requirements of the 1996 Act;

continues to work with the Ministry for the Environment
on the Environmental Performance Indicators
Programme;

ensures that research funding does not overlap, and
avoids duplication of research by continuing to work
co-operatively with other research funders; and

recognises in its budgeting the research required to
fulfil the environmental principles of the 1996 Act.

B.29[99¢]
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Introduction

5.001 The purpose of the Fisheries Act 1996 (the 1996 Act) is to
ensure sustainable utilisation of the country’s fisheries
resource.
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5.002 This report is about:

¢ the information required to achieve sustainable manage-
ment of the fisheries resource within a healthy aquatic
ecosystem; and

¢ the extent to which relevant and adequate information is
actually being used to manage the country’s fisheries
within a sustainable framework.

Why We Did the Audit

5.003 Fish in the waters around New Zealand are a valuable
asset — socially, economically, and culturally. The fisheries
resource can be quantified in terms of export receipts and
employment figures from commercial fishing. However,
there are other significant interests involved. Coastal Maori
have long utilised the resource and traditional fishing
continues to be important. Recreational fishing is likewise
important, involving high numbers of people. Other people
value the resource in a pristine condition.

5.004 Meeting such diverse interests requires expert management
so that all those with an interest are able to enjoy the fisheries
resource — the 1996 Act sets out how it is to be managed.

5.005 Given the importance of the fisheries resource — and the
unique involvement of the Crown in rationing it —
Parliament needs to be assured of the adequacy of the
arrangements for sustaining the fisheries.
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5.006 We believe that good resource management requires
information on the state of the resource. Accordingly, we
decided to examine the robustness of the information that
the Ministry of Fisheries (the Ministry) provides to the
Minister of Fisheries (the Minister) to underpin fisheries
management decisions.

How We Undertook the Audit

5.007 Auditing the sustainable management of a natural resource
such as fisheries requires that we determine:

® what information needs to be known about the resource;
® how information can be obtained; and
¢ what information has been obtained.

5.008 We used the purpose and principles of the 1996 Act as the
basis of our expectations for the audit of the information
requirements. We further developed these expectations
by interviewing Ministry staff, marine scientists, and other
stakeholders (including environmentalists, commercial
fishers, and Maori). In addition, we attended Ministry
research planning meetings for specific species and
recreational fishing.

Our Expectations

5.009 We expected that the Ministry’s advice to the Minister — for
the purpose of setting an annual catch level for each
Fishstock — would include information on:

Catch Levels

e the catch level that would produce the biomass providing
the maximum sustainable yield;

Aquatic Environment
® the impact of fishing on the aquatic environment;
e the habitats of significance; and

® associated and dependent stocks.
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5.010 To focus our audit we assessed the information given to the
Minister by the Ministry to support management decisions
for eight key species — hoki, orange roughy, snapper, ling,
bluenose, paua, rock lobster, and squid. The 44 Fishstocks
containing these species represent over 60% by value of all
fish caught in New Zealand’s exclusive economic zone.
They live in a range of habitats (inshore and deep water),
and a number of them are highly prized by Maori and
recreational fishers.
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Background

The Fisheries Resource

5.011 New Zealand’s fisheries are a valuable natural and
renewable resource, important to the country’s social,
economic, and cultural well-being.

5.012 Our exclusive economic zone (declared in 1978) comprises
approximately 1.3 million square miles. This is 15 times the
size of our land area, and is one of the largest in the world.
Fish from the seas in the exclusive economic zone make a
major contribution to the economy through the commercial
seafood industry, Maori traditional fishing activities, and
the recreational sector. Furthermore, people also value
non-extractive uses such as diving.

5.013 The commercial seafood industry employs over 10,000
people, and the annual export value of the fish harvested
is between $1,100 million and $1,500 million. Recreational
fishing is very popular (especially in northern inshore
waters) and it is estimated that one in five New Zealanders
are recreational fishers. Maori have long-standing cultural
ties with fisheries and these ties are recognised and
provided for in law.

The Need for Effective Management of the
Fisheries Asset

5.014 Many of the world’s fisheries have been described as being
in a state of crisis. For example, recently (1997) the Auditor-
General of Canada reported on the state of Canada’s Atlantic
groundfish® fisheries, saying that:

The 1990s saw the collapse of most of Atlantic Canada’s
commercial groundfish stocks.

3 “Groundfish” include cod, haddock, halibut, and various flatfish.
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As Atlantic groundfish stocks headed toward their lowest
levels in recorded history, Fisheries and Oceans Canada and
the Northwest Atlantic Fisheries Organisation progressively
closed off most of the Atlantic commercial fisheries and
significantly reduced the total allowable catch in others.
The majority of these fisheries currently remain closed.

5.015 The Canadian experience demonstrates:

W
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e the vulnerability of some fish stocks to collapse;

¢ the need to ensure that fisheries management has a clear
focus on sustainability; and

¢ the need for management to take into account both
human-induced and naturally occurring changes in fish
populations and the marine environment.

1990 Marine Fisheries Management Report

5.016 The 1990joint report of the Audit Office and the Parliamentary
Commissioner for the Environment (see page 52) examined
the management of marine fisheries and, specifically, the
operation of the quota management system. The report
concluded that:

The findings indicate a system struggling to provide the
necessary information for management decisions which can
control fishing at sustainable levels and ensure sustainability
of the fishery resource. This is reflected in a lack of sufficient
information about the fish.

Because of the lack of information, there is greater risk and
greater personal judgement in making decisions. The risk
factor, created by this information lack, provides little
confidence that fish are being harvested at a sustainable rate.

5.017 Given the change in fisheries management since 1990
brought about by the 1996 Act, this audit was not intended
as a follow-up of the 1990 report. Nonetheless, we are
mindful of the conclusions of that report and have
consulted the Parliamentary Commissioner for the
Environment throughout the course of this audit.

60



N 3 i
INFORMATION REQUIREMENTS FOR THE
SUSTAINABLE MANAGEMENT OF FISHERIES

LT
e L1 -

B.29[99¢]

HOKI

Mururenp aeearee i

Haki

HOK IO

HOK 1

» HOK 1
HOET
d
O 1174
TOCE RL T
K PR O
O WILED
R[: 1" i%00ia ma

©Clement & Associates Limited

61



- |
INFORMATION REQUIREMENTS FOR THE

SUSTAINABLE MANAGEMENT OF FISHERIES
1 | ™

W
>
™

62

Statutory Requirements

Sustainability

5.018

5.019

5.020

The 1996 Act provides the framework for ensuring that
fisheries are managed on a sustainable basis and sets out
principles for the protection of the aquatic environment
from any adverse effects of fishing. Section 8 defines the
purpose of the 1996 Act as providing for the utilisation of
fisheries while ensuring sustainability.

The 1996 Act defines “utilisation” as:

Conserving, using, enhancing, and developing fisheries
resources to enable people to provide for their social, economic
and cultural well-being.

The 1996 Act defines “ensuring sustainability” as:

(a) Maintaining the potential of fisheries resources to meet the
reasonably foreseeable needs of future generations; and

(b) Avoiding, remedying, or mitigating any adverse effects of
fishing on the aquatic environment.

Environmental Principles

5.021

Section 9 of the 1996 Act also sets out certain environmental
principles:

All persons exercising or performing functions, duties, or
powers under this Act, in relation to the utilisation of
fisheries resources or ensuring sustainability shall take into
account the following environmental principles:

(a) Associated or dependent species should be maintained
above a level that ensures their long-term viability;

(b) Biological diversity of the aquatic environment should be
maintained; and

(c) Habitat of particular significance for fisheries management
should be protected.
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5.022 The Ministry’s published commentary on the 1996 Act
says of the environmental principles that:

[They] elaborate on the purpose of the Act and incorporate
New Zealand’s international obligations under the United
Nations Law of the Sea and Convention on Biological
Diversity. This is to ensure that, in managing the fishing
resources, account is taken of the wider effect of fishing in the
ecosystem. For instance consideration must be given to the
effect of fishing on species caught unintentionally or whose
place in the food chain may be affected.

5.023 In early 1998 the Ministry (on behalf of the Minister)
commissioned an independent review of the 1996 Act.
A summary of the reviewer’s recommendations is contained
in Appendix 1 on page 100.

Information Requirements for Decisions
on Sustainability

5.024 Section 10 of the 1996 Act requires adherence to certain
principles concerning information about sustainable
fisheries:

All persons exercising or performing functions, duties or
powers under this Act, in relation to the utilisation of
fisheries resources or ensuring sustainability, shall take into
account the following principles:

(a) Decisions should be based on the best available information.

(b) Decision makers should consider any uncertainty in the
information available in any case.

(c) Decision makers should be cautious when information is
uncertain, unreliable or inadequate.

(d) The absence of, or uncertainty in, information should not
be used as a reason for postponing or failing to take any
measure to achieve the purpose of the Act.

63



INFORMATION REQUIREMENTS FOR THE

SUSTAINABLE MANAGEMENT OF FISHERIES
L=

5.025 In its commentary on section 10 the Ministry says that, in
its view, the information provisions mean that:

Decisions need to be based on the best available information
and that in the face of uncertainty decision-makers need to be
cautious. They must bear in mind that the overriding purpose
of the Act is to provide for sustainable fishing.
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Other Requirements

5.026 In addition to fisheries being utilised to enable people
to provide for their social, economic and cultural well-being,
it is assumed that the Minister will weigh up a variety of
options and impacts. A 1997 decision of the Court of
Appeal* reinforced the view that the Minister has
responsibilities in this area. The Court commented that:

All we wish to say for the future is that the Minister would
be wise to undertake a careful cost/benefit analysis of a
reasonable range of options available to him in moving the
fishery towards maximum sustainable yield. If the Minister
ultimately thinks that a solution having major economic impact
is immediately necessary, those affected should be able to see,
first, that all other reasonable possibilities have been carefully
analysed, and second, why the solution adopted was
considered to be the preferable one.

4 NZ Fishing Industry Association (Inc) and Ors v Minister of Fisheries (Court of Appeal,
CA82/97, 22 July 1997).
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The Management of Fisheries

The Government’s Strategic Direction for

Fisheries Management

5.027 The Government has made two major strategic statements
directly relating to fisheries management and the science

required.

5.028 In September 1995 the Minister for the Environment released
Environment 2010, which stated that the Government’s

intention is to:

conserve and manage New Zealand’s fisheries for the benefit of
all New Zealanders by providing for sustainable utilisation of
fisheries resources, including commercial, recreational and

Maori customary take.

5.029 In 1996 the Government released RS&T 2010, which sets out
the nation’s science strategy. Two areas were directly

related to fisheries science:

* knowledge of the country’s biological resources; and

® knowledge of its oceans.

The Role of the Ministry of Fisheries

5.030 In its 5-Year Strategic Plan, the Ministry describes its role as

follows:

The primary role of the government in fisheries management
is to provide for the utilisation of fisheries resources while
ensuring their sustainability. As the principal Government
agency in fisheries management, the Ministry collaborates
with other government agencies in advising on and
implementing government policy in the following areas of
core responsibility: ensuring ecological sustainability; meeting
Treaty of Waitangi and international responsibilities; enabling
efficient resource use; and ensuring the integrity of management

systems.
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5.031

Of those four areas of core responsibility, that of ensuring
ecological sustainability is most relevant to this audit.
The Ministry has identified four functions under
this responsibility:

® specifying environmental goals and standards related to
the use of fisheries and the impact of fishing on the
aquatic ecosystem;

® approving sustainability plans for fisheries;

® setting sustainability measures such as total allowable
catches and size limits; and

® monitoring the health of fisheries and the aquatic
ecosystem.

Ecological Sustainability

5.032

5.033

5.034

Marine ecosystems are a complex arrangement of life forms
that may be interdependent to varying degrees. Changes in
one feature of an ecosystem may produce change in another.

Fishing can affect the aquatic environment when fishing
gear (such as trawls and dredges) is dragged across the sea
floor, physically disturbing the habitat. Removal by fishing
of both the fish species being targeted and other non-
targeted species may also produce changes in the ecosystem.
Fishing activity can also affect marine mammals and marine
birds.

However, as well as human intervention, significant changes
to aquatic ecosystems can be caused by natural factors such
as climate changes (which can alter sea temperatures and
ocean currents). Such changes can have major effects on fish
stocks. Pollution and siltation of inshore fish breeding
grounds can also cause changes to the aquatic ecosystem.’

5 The Ministry of Fisheries is responsible for managing the effect of fishing on the aquatic
environment. Other agencies are responsible for factors such as pollution.



Fish Stocks

5.035

5.036

5.037

A biological fish stock is a group of fish of the same
species (such as orange roughy and snapper) that usually
do not mix or breed with other groups of fish of the same
species (or levels of mixing are very low). Generally, fish
in the stock occupy a defined area.

Fisheries are managed on the basis of “administrative
stocks” defined by quota management areas (QMAs).
The boundaries for these administrative stocks may not
necessarily match biological fish stock boundaries.
For example, a fish species may be made up of two
biological stocks, but is treated as one stock for
administrative purposes. In the 1996 Act the term fish stock
is used in the administrative sense. In this report we use
Fishstock to denote an administrative fish stock to
differentiate from a biological fish stock.

The Fishstocks are managed by setting limits on the total
catch that is allowed in any fishing year, and the total
allowable commercial catch.

Total Allowable Catch

5.038

5.039

5.040

The total allowable catch (TAC) is set according to
legislation. It may be set at less than the sustainable yield
to rebuild the Fishstock, or more than the long-term
sustainable yield if the stock is to be reduced by fishing.

The TAC includes removal by all users — commercial,
recreational, and customary — and other removals such as
illegal take. The quantity of fish taken illegally and by
non-commercial users can be significant in certain Fishstocks.

Recognising the importance of non-commercial users,
section 12 of the 1996 Act requires the Crown to consult
with stakeholders on the sustainable management of
fisheries and the aquatic environment.® Non-commercial
users include:

6 Appendix 2 on page 101 details the consultation requirements of the 1996 Act.
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® Customary Fishers. Tangata whenua have long-standing
customary ties with fisheries and these are recognised in
law.” There are regulations governing the taking of fish
for customary purposes and these give iwi, hapu, or
whanau the opportunity to manage fisheries in specified
areas. Customary fishing regulations give recognition to
the sustainability concept. Where the customary catch is
large, data gathering on a regular basis may be necessary.
Where the customary catch is habitually small,
information may be required less frequently.

® Recreational Fishers. Fish species such as snapper are
very popular with recreational fishers, and in some areas
the recreational catch is a significant part of the total catch.
In order to estimate the size of the recreational catch in
areas where the recreational catch is significant, data
may be obtained on a regular basis from surveys.
For example, the snapper fishery in the north-eastern
QMA (SNA1 - East Northland, and Hauraki Gulf/Bay
of Plenty) had total commercial landings (1997) of 5,049
tonnes. Recreational fishers were asked to keep diaries
recording their catches and, based on these diaries, it is
estimated that recreational fishers landed around 2,300
tonnes of snapper for the same year.

5.041 Other removals occur through illegal fishing. It is suspected
that for some species (such as paua) illegal fishing
represents a significant proportion of the total catch in
some QMAs. Hence, in setting TACs for some species it is
necessary to take into account estimates of illegal catch.

Maximum Sustainable Yield

5.042 The Minister set the TAC with reference to the maximum
sustainable yield (MSY). The 1996 Act defines “maximum
sustainable yield” as:

Maximum sustainable yield, in relation to any stock, means
the greatest yield that can be achieved over time while
maintaining the stock’s productive capacity, having regard to
the population dynamics of the stock and any environmental
factors that influence the stock.

7 The Fisheries Act 1996 defines tangata whenua as the hapu, or iwi, that is Maori
and holds mana whenua (customary authority in an identified area) over that area.
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5.043 Section 13 of the 1996 Act requires the Minister to set a
TAC that either maintains the Fishstock at, or moves it
towards, a size at or above a level which can produce the
MSY. The term B,y is the stock biomass at which MSY is
taken and is the target reference point for stock biomass.
The Minister must have regard to relevant social, cultural
and economic factors — but such factors only qualify the
rate at which the stock size is to be moved towards B
not the target stock size.

MSY/
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5.044 A fish stock that has never been fished is said to be at the
virgin or unfished biomass (B,). Even in the absence of
fishing, the stock size will fluctuate naturally because of
factors such as changes in sea temperatures, predation,
food availability, and changes in ocean currents. Other
influences may include man-induced factors such as the
pollution of breeding grounds.

Figure 5.1
Fish Stock Yield Curve

MSY

Yield

Bmsy

Y

Biomass

5.045 Within this particular model of fish population dynamics,
when fishing of the stock begins the stock tends to
compensate for the removal of fish by becoming more
productive. However, there comes a point where the
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overall productivity of the stock decreases because the
biomass is too small and the yield decreases. This is
represented in the basic yield curve shown in Figure 5.1
opposite.

5.046 The scientists we interviewed noted that the point at
which the sustainable yield is at its maximum is usually
around 30%-40% of the virgin biomass (B,).

5.047 It is difficult to determine accurately the stock size below
which the risk to the sustainability of the stock increases to
unacceptable levels. Stock assessment scientists typically
use 20% of B, as a benchmark of minimum sustainable
stock size. Below this level, there is an increased risk that
recruitment to the fish stock may be insufficient to balance
removals from the fishery. This is illustrated in Figure 5.2.

Figure 5.2
Representative Biomass

Virgin biomass = B,

80 4 Sustainable fishing

Fishing down phase

60 L

Biomass

404 Target level

= BMsv \/
20

Level of unacceptable risk

Total Allowable Commercial Catch

5.048 Having set the year’s TAC, the 1996 Act requires a total
allowable commercial catch (TACC) to be established. The
TACC is the portion of the TAC that can be taken by the
commercial sector. The relationship between the TAC and

TACC is illustrated in Figure 5.3 on the next page. 71



- |
INFORMATION REQUIREMENTS FOR THE

STAINABLE MANAGEMENT OF FISHERIES
1 | ™

W
>
™

72

Figure 5.3
Total Allowable Catch

Customary Maori
fishing

Recreational fishing
lllegal take

Total Allowable
Catch
Total Allowable

Commercial
Catch

5.049

5.050

5.051

There are no overall limits on the quantity of fish that can
be taken by non-commercial fishers. Daily bag limits and
controls on fishing gear used influence how much is taken
on any day by an individual but do not control overall
take. The TACC, therefore, is set with an inexact estimate of
the likely non-commercial take.

The primary control on the commercial fishery is the quota
management system. A TACC limits how much individual
fishers can take. (There are also some size limits, closed areas
and gear restrictions — however, these are generally not
designed to limit overall catch but to protect small animals,
and prevent wastage.)

Monitoring the state of Fishstocks and ensuring compliance
with controls are the major requirements in ensuring the
sustainability of fisheries.

Quota Management System

5.052

In the past, there were few restrictions on the amount of
fish that could be taken. During the 1970s and early 1980s
the amount of fish caught dramatically increased, causing
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growing concern over the state of the inshore fisheries.
Fish stocks were being depleted and there was a danger
that fishing was heading towards biological and economic
collapse. It was against this background that a quota
management system (QMS) was introduced under the
Fisheries Amendment Act 1986.

All of the TACC was divided up into Individual Transferable
Quotas (ITQs). ITQs were allocated to companies or
individuals and represented a right to catch a specified
quantity of fish each year within a defined quota management
area. New Zealand was one of the first countries to introduce
such a system. The QMS was intended to assist with
rebuilding inshore fish stocks and ensuring that catches
were limited to levels that could be sustained over the long
term.

Changes have been made to the operation of the QMS since
it was first introduced. These include the ITQ specifying a
percentage of the TACC rather than an absolute quantity,
and the introduction of more species into the QMS. Currently,
the QMS applies to 42 fish species (or groups of species)
managed as 257 separate Fishstocks.

The QMS operates as follows. Where possible, scientific
estimates are made each year of the population of the
commercial fish species. Using this information — together
with advice from the Ministry and information from the
fishing industry — the Minister sets an annual TAC limit for
each Fishstock. The TAC is designed to move the stock to
a size at or above that which will produce MSY. Before setting
the TACC the Minister must take into account:

® Maori customary non-commercial interests;
® recreational interests; and
e all other mortality to that stock caused by fishing.?

The TACC is set as the quantity (in tonnes) allowed to be
caught commercially each year — which can vary from year
to year. The TACC is divided into a number of ITQs. An
ITQ is the right to catch a quantity of fish (specified as a

8 “Other mortality” includes illegal fishing and incidental mortality resulting from fishing
operations (such as from burst nets).
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percentage of the TACC by weight) for a designated
Fishstock during one fishing year. For example, if a quota
holder has quota for 6% of the TACC for a species in a quota
management area, the quota holder will always be allocated
6% — but the quantity of fish that can be taken will vary each
year as the TACC changes.

Setting Total Allowable Catch to
Maximum Sustainable Yield

5.057 As already stated, the 1996 Act requires Fishstocks to be

managed at or above the biomass producing their
maximum sustainable yield. The TAC is set so as to move
the stock to, or maintain it at or above, this level. In fulfilling
this requirement there is a demand for certain information.
The following paragraphs describe:

¢ the information that is required;
® how it can be obtained; and

® who can collect certain types of data.

Determining Stock Status

5.058 Fish stocks are complex natural living systems that are

vulnerable to the effects of both human interventions
(through fishing, pollution, and destruction of fish
habitats), and natural environmental and ecological events.
A 1998 report — Improving Fish Stock Assessments — by the
Ocean Studies Board’ commented that:

Matching fishing activities with natural fluctuations so as to
avoid unsustainable harvests and population crashes is an
important goal. In an ideal world, accurate and precise
estimates of the abundance of fish stocks, how and why
population levels change, would be available to set sustainable
levels to accommodate commercial and recreational demand.
In reality, fishery management is based on imperfect estimation
of the number, biomass, productivity and age structure of
populations.

9 Commission on Geosciences, Environment, and Resources National Research Council
(USA). ISBN 0 3 09057256.
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5.059

5.060

Obviously, there is an incomplete scientific understanding
of all the complex biological, ecological, and environmental
factors that affect a fish stock. Nevertheless, the Minister
is required to decide, on an annual basis, the quantity of
fish that can be taken from each stock. For this reason,
assessments have to be made of the likely size of each
stock and its productivity. This is expressed in terms of
biomass — the likely total weight of the stock.

Biological assessments are carried out to assess the biomass
and productivity of a fish stock and changes to the biomass.
The Ministry commissions research to obtain information
on biomass levels and a range of other factors important
in assessing stock dynamics and status. Two main data
sources are used in these assessments — fishery independent
data and fishery dependent data.

Fishery Independent Data

5.061

Fishery independent data-collection methods are acoustic
surveys, trawl surveys, dive surveys, and egg surveys.
Fishery independent data does not rely on information
obtained from commercial fishing operations.

Fishery Dependent Data

5.062

5.063

Commercial fisheries are heavily regulated. All fishers
have to submit regular reports on when and where they
fished, how much of each species they caught, and other
details. The data collected by commercial fishers can
provide important information on the state of the fishery.
In some fisheries it may be the only data that is available.

The fishery dependent data collected includes:
¢ date and time of fishing;

® species targeted and weight of catch;

® by-catch species caught and weight of catch;
¢ method of fishing;

¢ trawl speed;



5.064

® Jocation and depth; and
® water temperature.

Some of this data can form indicators for use in fisheries
management. Catch per unit of effort (CPUE) measures the
amount of fish caught for a given amount of effort. If the
ratio declines — that is, it becomes harder to catch fish — this
may indicate a decline in abundance.

Other Data Sources

5.065

5.066

5.067

In some parts of the country the catch taken by recreational
fishers is a significant proportion of the total catch, so it is
important to have data on recreational fishing for stock
assessment. Recreational fishing is regulated to some extent
— for instance, by placing limits on the size of the fish that
may be taken, how much a person can catch of each species
each day, or what type of fishing gear can be used. However,
recreational fishers are not required to report their catch,
nor is an overall recreational fishing catch limit set.

A number of telephone and diary surveys have been
undertaken since 1991 to estimate the recreational catch.
In these surveys, a group of randomly chosen recreational
fishers is asked to complete diaries recording their catch for
the year. The telephone survey was used to estimate the
proportion of people involved in recreational fishing.

As with recreational fishing, customary Maori catch has
not been fully reported. However, under new regulations
introduced in 1998 people responsible for approving the
customary take will be required to report four times a year
to the Ministry, providing information on:

e the species authorised for harvest;
® the quantity authorised for harvest;
¢ the actual quantity harvested; and

® where the species was harvested.
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Stock Assessment Models

5.068

5.069

5.070

Information from the various data sources described above
is used in stock assessment models. The Ministry purchases
scientific expertise to construct these mathematical models
to estimate:

® the current status of the fish stock;
® the rate of removal due to fishing; and
® the abundance needed to sustain the stock in the future.

Fisheries management is heavily dependent on models
and statistical analysis to integrate available data on the
state of a stock. Proposed models are subject to a system
of scientific peer review. As part of this review process,
the Ministry organises a system of Fishery Assessment
Working Groups — which bring together scientists and
other interested persons from sector groups (such as the
fishing industry, environmental groups, recreational
groups, and Maori groups) — to discuss the assessments of
particular stocks.

The overall objective of the stock assessment process is to
determine the state of each fish stock relative to specific
reference points based on B,g,.

Information Requirements and
Management Regime

5.071

5.072

5.073

In examining the different types and sources of information
required for setting the TAC and the TACC it is important to
be mindful of the trade-offs between the management
regime in place and the information requirements.

Conservative management of fisheries may require less
precise and less frequently collected data about a Fishstock —
compared with an active management regime that seeks to
maximise the sustainable yield of a fish stock.

Different combinations of harvest controls (catch limits and
others) and information collection (data collection, analysis,
etc.) will produce different levels of risk. The key concern is
to manage the fisheries resource within an acceptable level
of risk.
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5.074

5.075

5.076

Some of the scientists we interviewed believed that there
was a need for more accurate and precise measures of a
stock’s abundance as the stock was fished down.

Where a conservative management approach has been
taken, in some cases the fishing industry has the option to
fund additional research to prove that a Fishstock is able to
cope with an increase in TACC.

While we acknowledge that conservative management
may need less frequent information, it still requires
sufficient information to demonstrate that the stock is being
managed sustainably.

The Research Planning Process

5.077

The Ministry of Fisheries research planning process is
detailed below. There are three main inputs into this process:

Ministry of Fisheries Regional Liaison Networks

5.078

The Ministry’s regional policy groups meet with stakeholders
to determine the research needs and requirements of
stakeholder organisations at the regional level. This
information can be fed into the later stages of the research
planning processes.

Research Planning Groups

5.079

5.080

The research planning groups are comprised of Ministry
policy staff, representatives of approved parties, other
government departments, and science providers.

The purpose of these groups is to discuss, evaluate, and
recommend future research activity within the specific
research area covered by the group. The proposed research
activity includes strategic research plans, medium-term
research plans, and research projects for the following year.
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Research Co-ordinating Committee

5.081

5.082

The purpose of the Research Co-ordinating Committee is to
discuss, evaluate and co-ordinate the development of, and
recommend proposed future, research activity. It is
composed of representatives of the parties approved for
consultation on the nature and extent of required fisheries
services, together with science providers and Ministry staff.

Standards of determining the priorities for research for the
1999-2000 year were developed by the Ministry and
distributed to members of the Research Co-ordinating
Committee for written comment. As a result of this
consultation, the Ministry produced a list of standards and
criteria that are to be considered when evaluating proposals
and determining priorities for research for the following year.

Strategic Direction for Fisheries Research

5.083

5.084

5.085

The Ministry outlined its strategic intent for fisheries
research in a paper Strategic Framework and Directions
for Fisheries Research Contracted by the Ministry of
Fisheries, July 1998. The paper noted that:

Determination of the specific directions for research will require
the development of effective consultation with stakeholders,
the application of robust priority-setting criteria, and
consideration of the quality and cost-benefit of the research.

This strategic approach is evidenced by the Ministry (in
conjunction with stakeholders) developing a series of
medium-term research plans for particular species,
fisheries, or research areas. The plans integrate individual
related projects on the specific research topic over the
medium term (three to five years). The plans list the proposed
projects for the following fishing year, as well as the
research needs and directions for the subsequent two to
four years.

The Ministry undertakes a cost-benefit analysis of each
research project and, in consultation with stakeholders,
establishes the priority of each project (high, medium, or
low). This allows the research to be targeted at the areas
of highest risk and largest pay-off.
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5.086 It is important to acknowledge that the Ministry is required
to manage New Zealand’s fisheries even if it does not
possess the information required by the 1996 Act.
Therefore, while the Ministry may seek to obtain more
information, it must manage with the information that it
has at its disposal.
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Research vessel “Tangaroa”
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