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PART 1 - Background

1

Introduction

1.1 Purpose of the Report

This report has been commissioned by the Te Wai Maori Trustee Limited (‘Wai
Maori’).

The report provides an overview of New Zealand freshwater fisheries. It considers the
current state and use of certain indigenous freshwater species and habitat as well as
describing the commercial and environmental management issues associated with
those species and the rivers, streams and lakes that support them.

1.2 Scope of Report

The purpose of Wai Maori is set out in section 94 of the Maori Fisheries Act 2004 (“the
MFA”) as:

The purpose of Te Wai Maori Trust is to hold and manage the trust funds on
trust for and on behalf of the beneficiaries under the Deed of Settlement, in
order to advance Maori interests in freshwater fisheries, but not in a manner
that could adversely affect the charitable status (if any) of the Trust.

The functions of the Trust are also set out in section 95 of the MFA. They are:

In achieving the purpose of Te Wai Maori Trust, Te Wai Maori Trustee
Limited must—

(a) manage the trust funds; and
(b) distribute the annual trust income for activities that include —

(i) undertaking or funding research, development, and education
related to Maori interests in freshwater fishing; and

(ii) promoting the protection and enhancement of freshwater fisheries
habitat in lakes, rivers, and other water bodies, particularly those
that have traditionally supported iwi and whose shores have been
the location of their marae; and

(iii) promoting the establishment of freshwater fisheries; and

(iv) using its resources to bring direct or indirect benefit to Maori in
respect of their freshwater fishing interests

For the purpose of the MFA freshwater fisheries are defined as:

any fishery in freshwater in New Zealand, excluding any sports fishery or
unwanted aquatic life or activities conducted under the Freshwater Fish
Farming Regulations 1983.

“Sports fish” are those species declared to be sports fish by Order-in-Council.
Currently, trout and salmon and some coarse fish such as perch and tench are
declared to be sports fish. All sports fish are introduced species.

“Unwanted aquatic life” are defined by the Freshwater Fisheries Regulations 1983 (as
“noxious fish”) and by the chief technical officer under the Biosecurity Act. These are
also introduced species and include European and Japanese carp, catfish, pike various

species of piranha, tilapia and rudd.



Neither game fish nor unwanted aquatic organisms are within the scope of Wai Maori
functions and are therefore excluded from this study.

This report aims to assist Wai Maori to carry out these functions by providing a base
resource that Wai Maori can use to develop a medium term business plan for
consultation with iwi.

Overview of freshwater fisheries in New Zealand

2.1 Freshwater fish species

For the purpose of the MFA, fisheries are defined to have the same meaning as
“fishing resources” under the Fisheries Act 1996 (the ‘Fisheries Act’). Under the
Fisheries Act fishing resources is defined to mean any one or more stocks or species of
fish, aquatic life, or seaweed.

The number of freshwater fish species native to New Zealand is not entirely clear. The
1997 New Zealand State of the Environment Report noted that there had been 29
species identified but that further genetic research was likely to result in scientists
finding fish previously described as sub populations are actually genetically distinct
species.

Both the Department of Conservation and the National Institute of Water and
Atmospheric Research (NIWA) now recognise “at least” 35 native freshwater fish
species. The taxonomy of some “species” is yet to be confirmed and a number remain
“indeterminate” meaning that genetic testing has yet to confirm whether they are
genetically distinct species.

Whether a fish is classified as a true freshwater fish or a “marine fish that some
sometimes inhabits freshwater”, will also determine the exact number of
“freshwater” fish species. The Conservation Act 1987 (the ‘Conservation Act’) defines
freshwater fish as follows:

“all species of finfish of the Classes Agnatha and Osteichthyes, and all
shellfish of the Classes Mollusca and Crustacea, that must, at any time in the
life history of the species, inhabit fresh water; and includes any part thereof
and such finfish and shellfish that seasonally migrate into or out of
freshwater”.

That is the definition used in this report.

Using the Conservation Act definition and taking account of those species with
uncertain taxonomy, the total number of species is certainly well in excess of 40.

These species fall into nine taxanomic families. There are at least 23 species of the
galaxid family’; 7 species of the bully (Eleotridae) family; 2 each in the flounder
(Pleuronectidae), eel (Anguillidae), mullet (Mugilidae) and southern smelt
(Retropinnidae) families. The lamprey (petromyzotidae) and Pinguipedidae families are
represented by one species each. Forty-two of the identified species are set out in
Appendix 1.

2.1.1 Characteristics of freshwater fish

!'There are almost certainly more that 23 with a number of “species” still described as
indeterminate.



Notwithstanding recent discoveries of “new species” there are relatively few
freshwater fish species and less diversity (with the vast majority being either galaxiids
or bullies) compared to, for example, New Zealand’s avian (bird) species or to
freshwater fish species native to many other countries.

Many of the species are highly localised and probably have small natural populations.
Furthermore, most fish species are small in size. The 7 bullies generally have average
length of between 60-150mm (although the “giant” bully can grow to 250mm). Most
of the 23 galaxiids fall within a similar size bracket. Only the eels and the giant kokupu
exceed 2 kilograms in body weight. These characteristics mean that stocks of most
species represent a very small total biomass.

Other important characteristics are:

= the very high level of endemism (that is the proportion of species — 90% - that
occur naturally only in New Zealand); and

= the high proportion of species that are diadromous (i.e. species that migrate
between the sea and freshwater)”.

Finally many of our freshwater water species are not only small but well camouflaged,
bottom dwelling and extremely secretive. Consequently they are hard to find and the
public generally has little knowledge of them. Even fish biologists know very little
about the lifecycles of many species.

Because of these characteristics, few species form fisheries that have recognised
commercial® or recreational value. The five fisheries that do have customary and
other values are discussed in part two of this report.

2.1.2 The threatened status of freshwater fish

Little is know about many of these species and their current state. It is clear that one
identified freshwater species (the grayling) is almost certainly extinct. The New
Zealand Threat Classification System Lists® identify 19 freshwater fish as threatened.
Tables 1 below shows the extent of threat (further detail is provided in Appendix 1).

The one nationally critical fish is the lowland long-jawed Kokopu (found only in North
Otago and the upper Waitaki). The nationally endangered species are the Canterbury
and Northland mudfish. Cran’s bully is nationally vulnerable. (The status of other
species is set out in Appendix 1).

2'This is thought to be the consequence of New Zealand’s long period of inundation during the
Oligocene period.

3 Although thete is a significant trade in freshwater fish by private collectors and the aquatium
trade. There is likely to be some demand for New Zealand species by this market.

4 See http://www.doc.govt.nz/Publications/004%7EScience-and -Research /Biodiversity-Recovery-
. ) o o . .




Table 1 - Threatened status of NZ Freshwater Fish®

Threat Category No. of freshwater fish species

Nationally critical 1
Nationally endangered 2
Nationally vulnerable 1
Serious decline 1
Gradual decline 10
Sparse 2
Range restricted 2
Total threatened 19
Not threatened 21
Extinct 1
Data deficient 5

Under this listing system those species identified as:

nationally critical have very small population or a very high predicted decline

nationally endangered have small a population and moderate to high recent or
predicted decline or a small to moderate population and high recent or
predicted decline

nationally vulnerable have a small to moderate population and moderate recent
or predicted decline

serious decline have a moderate to large population and moderate to large
predicted decline, or small to moderate population and small to moderate
predicted decline

gradual decline have a moderate to large population and small to moderate
decline

sparse have very small, widely scattered populations

range restricted either occur in a small geographic area, are restricted to a
particular habitat, or require very specific substrates, and for colonial breeders,
have fewer than 10 subpopulations.

The species identified in the first three categories (Nationally Critical, Nationally
Endangered and Nationally Vulnerable) are regarded as “acutely threatened” and face
a very high risk of extinction in the wild. Species in the next two categories (Serious
Decline and Gradual Decline) are regarded as “chronically threatened” also face

5 A detailed description of what these categoties mean can be found in “Classifying species
according to threat of extinction: A system for New Zealand”, 2002, Threatened Species Occasional
Publication 23, Department of Conservation.



extinction, but are buffered slightly by either a large total population, or a slow
decline rate. Species in the final two categories are regarded as at “risk” because they
have restricted ranges or small scattered populations.

There is insufficient data to determine the threat status of five species mainly because
these species have only been identified within the past few years.

2.1.3 Other freshwater species

Also relevant to fisheries are invertebrate species from the crustacea and mollusc
families.

There are two species of freshwater crayfish/ koura found in New Zealand;
= the southern koura (Paranephrops zealandicus)
® the northern koura (Paranephrops planifrons)

Both species are endemic.

Koura have historic and contemporary customary value and are a prized delicacy for
some iwi. There is also some commercial use of the species (see section 9 for further
details).

The other noteworthy species is the freshwater mussel / kakahi (Hyridella menziesii).
The freshwater mussel is also found within many lakes and rivers of both the North
and South islands. These bivalve shellfish once formed extensive beds in New
Zealand’s rivers and lakes and were harvested for food by pre-European Maori.
Although kakahi were once reputedly much favoured by Maori as a food for young
children and the sick there is little known contemporary customary use. Being filter
feeders, kakahi are thought to perform an important role in maintaining water quality.

Although neither species of the koura nor the kakahi appear on the New Zealand
Threat Classification list, both are known to have suffered decline in abundance.
Threats to koura are described in Section 9. The reasons for decline in kakahi may be
more complex. The lavae of kakahi attach to and are parasitic on fish in their early
stages. With the decline in host fish such as koaro, the species may not be able to
reproduce in the numbers it would if those fish populations remained at higher levels.

While kahaki very likely has an important ecological function, it is not considered
further in this report as both commercial or customary uses are thought to be limited.

2.2 Government regulation and management of freshwater fisheries

The Department of Conservation (DoC) and Ministry of Fisheries (MFish) both have
roles in managing freshwater fisheries. The respective roles are not easily
distinguished and there is clearly an overlap. This overlap is a point of contention and
a DoC / MFish review is underway to better distinguish the two roles.

These roles stem from the Conservation Act and the Fisheries Act respectively.
Regional Councils also have an important role in managing the quantity and quality of
freshwater fish habitat (including water quality) under the Resource Management Act.

2.2.1 The Fisheries Act 1996

Fisheries Act 1996 promotes the utilisation of fisheries resources while ensuring
sustainability. Fisheries resources are defined to include all finfish, shellfish and
aquatic life. No distinction is made between marine and freshwater species.

Four species are within the quota management systems (QMS). These are:



= Flatfish (flounder)
= Grey mullet

= Yellow-eyed mullet

» Eels®

This means that to commercially fish for any of these 4-5 freshwater species fishers
need to hold quota/ACE.

Three other freshwater species are listed in Schedule 4C’ of the Fisheries Act. These
are

= Lamprey
= Freshwater mussels
= Koura stocks in the South Island.

To fish for non QMS species a fishing permit is required. However no new permits are
being issued for species listed in Schedule 4C in recognition that these species are
subject to concern about current utilisation/sustainability.

2.2.2 Freshwater Fish Farming Regulations 1983

The Freshwater Fish Farming Regulations 1983 are administered by MFish. The
regulations establish the procedures for licensing fish farms. Under these regulations
and freshwater fish farm would need to be licensed by the Minister of Fisheries.

The regulations also set out requirements for the operation of fish farms (including
controls on possession, transfer and sale of fish from fish farms) and disease control
on fish farms.

The Freshwater Fish Farming Regulations 1983 are due to be revoked as a
consequence of the broader aquaculture reform. Land based (freshwater) fish farms
will only be required to be registered by MFish rather than be licensed as is currently
the case. At the same time the Gazette Notice that sets out species that may be
farmed® will also be revoked meaning that there will be no limit on the species that
may be farmed.

This change was due to occur in October 2006 but latest indications are that this will
be delayed. Some of matters contained within the regulations are to be retained and
need to be incorporated into other legislation (for example the disease control
provisions are to be included in the Biosecurity Act). In the interim, a new gazette
notice included a longer list of species that may be farmed is planned.

¢ For the purpose of the QMS eels are considered as one species for the south island but are
managed as two species (short finned and long finned) in the North Island.

"Schedule 4C of the Act lists those species and stocks only accessible to those fishers who are
currently authorised to target those species and stocks. (This schedule is designed to give on-going
protection to certain species following the lifting of the moratorium preventing fishers from being
granted a permit authorising the taking of any non-QMS species that they were not authorised to
take as at 30 September 1992). The species and stocks listed in Schedule 4C will be considered for
QMS management “as soon as is practicable”.

8 Of the freshwater species the gazette notice currently allows eel, koura, grey mullet, freshwater
mussels, whitebait and flounder to be farmed.



As noted earlier, the MFA excludes activities conducted under the Freshwater Fish
Farming Regulations 1983 from its definition of “freshwater fishery”.

2.2.3 The Conservation Act 1987

Under section 6 (ab) of the Conservation Act’, one of the functions of the Department
of Conservation is:

To preserve so far as is practicable all indigenous freshwater fisheries, and
protect recreational freshwater fisheries and freshwater fish habitats.

The Act provides for DoC to deliver on this function in a number of ways.

1. Public conservation lands must be managed according to any freshwater fisheries
management plans (and the Conservation Act sets out procedures for the
preparation approval and review of such plans™).

2. A mandate is provided for DoC to advocate for native freshwater fish in, for
example Resource Management Act 1991 (RMA) processes (see below).

3. Part 5B of the Conservation Act relates specifically to freshwater fisheries. This
includes both sports fish and other fish (both native and introduced). Part 5B is
the source of overlap and debate between the conservation and fisheries regimes

Relevant to the brief of Wai Maori, Part 5B creates an offence to damage or disturb
the spawning ground of eggs of larvae of freshwater fish or to be in the possession of
the eggs of larvae of freshwater fish. It also provides for the Director-General to
impose various prohibitions, restrictions or conditions to protect spawning grounds,
control the movement of fish through waterways or the taking of fish.

However section 26ZG makes it clear that Part 5B of the Conservation Act does not
apply to any fishing authorised under the Fisheries Act. In other words what is
authorised under the Fisheries regime cannot be controlled by the Conservation Act.

Section 26ZH states that nothing in that Part affects any Maori \fishing rights™".

Notwithstanding the attempt at clarity, some areas of overlap and dispute remain.
One of these involves the provisions relating to the transfer of live fish. Section 26ZM
states that the Minister of Fisheries must approve the transfer of fish between sites
(where species already exist or between islands). The Minister of Conservation must
approve the transfer of fish to a location where the species does not already exist
(including transfer and release to a fish farm) or on any land or water that is
conservation land. These provisions are further complicated by the Freshwater
Fisheries Regulations 1983 (see below).

Part 5B also makes it is an offence to sell fishing rights to freshwater fish'? or to buy or
sell or possess freshwater fish taken in contravention of the Act.

? As amended by the Conservation Amendment Act 1990.
10 No such plans have been produced.

11 Although that does not apply to customary Maori fishing rights with respect to freshwater
fisheries within South Island fisheries waters, in respect of which regulations have been made under
section 48B. (Such regulations are part of the Ngai Tahu Settlement but have not been
promulgated and the purpose of such regulations is not clear).

12Tt is thought that some landowners do currently “sell’ rights to access eels. Technically this could
breech Part 5B of the Conservation Act.



It is also relevant in terms of the position of Wai Maori to note that section 4 of the
Act directs that the Act is to be interpreted and administered to give effect to the

principles of the Treaty of Waitangi.

2.2.4 Freshwater fisheries regulations 1983

The Freshwater Fisheries Regulations 1983 are administered by the Department of
Conservation and predominantly focus on various matters relating to sports and
acclimatised fisheries. For example, the regulations establish the detail of the
licensing system administered by Fish and Game (the statutory managers for sports
fish) and contain various prohibitions and restrictions designed to protect (in
particular) sports and acclimatised fish.

Nevertheless some aspects of the regulations are relevant to native freshwater fish.

Part 8 of the regulations addresses the issue of aquatic life transfers which regulates,
for example, the transfer of a native freshwater fish from the wild to different
freshwater system or fish farm™. Regulation 51 bans the use of electric fishing
machine except with specific authority. Regulation 59 requires the approval of Fish
and Game for the release of any fish in the waters of any lake, river, or stream within
any Fish and Game district™.

Part 10 relates specifically to indigenous fish. Regulation 69 prohibits the taking of
grayling (a regulation that would seem redundant given that grayling has almost
certainly been extinct for several decades). Regulation 70 prohibits the intentional
killing of native fish. Regulation 71 clarifies that regulation 70 does not restrict the
taking of whitebait, eels of other freshwater fish for scientific research or human
consumption or “as affecting the operation of any other regulations which restrict the
taking of any indigenous fish. Provided that no person shall sell or trade or have in his
possession for the purposes of sale or trade any freshwater crayfish or koura”.

2.2.5 Whitebait regulations

The Department of Conservation is also responsible for managing the whitebait
fisheries via the Whitebait (West Coast) Regulations 1994 and Whitebait Regulations
1994 and their amendments.

These regulations set out when and how whitebait may be caught. This includes
defining the whitebait fishing season, the fishing gear that may be used and other
matters relating to how and where fishing may be carried out.

The restrictions imposed by the Regulations do not apply where whitebait are taken
for the purposes of a hui or tangi; and those taking the whitebait on behalf of a Maori
community have notified a warranted officer before the whitebait are taken (and
provided whitebait are taken in accordance with any conditions that are imposed by
the Director-General of Conservation).

13'The provisions relating to the transfer of freshwater fish are being reconsidered through review
process. The review recognises over-lapping provisions and inconsistency between legislation and
regulations (including the anomaly of Fish and Game having to authorise a transfer in addition to
the Minister) as well as inflexibility in process tequirements. The process was initiated some 3 years
ago but has not yet been resolved. The issue of fish transfers is critical to fishery enhancement (e.g.
eel transfers). The current system is recognised and duplicative and bureaucratic.

14 This requirement has been enforced once only (in respect of the release of grass carp) but
remains a requirement in law that adds to the complex and duplicative process for fish transfer.



The Whitebait Regulations are something of an anomaly in that they establish a set of
rules for fishing outside of the larger fisheries management regime managed by
MFish. Furthermore, whitebait are not managed as a species in that only juveniles are
managed and they are juveniles of several species. Furthermore, the rules that apply
are “input” rules being the sort of rules that have been replaced for other fisheries.
There is a view that these rules expose the whitebait fishery to over-exploitation and
poaching (as declining catches push up process).

The management of whitebait is an on going debate and there is clearly a desire
within MFish to bring whitebait species within the fisheries regime and ultimately
within the QMS.

Further information is provided in section 4 of this report.

2.2.6 Regulation 27 of the Fisheries (Amateur Fishing) Regulations 1986

These regulations are an interim provision for customary harvest. Regulation 27
allows any group that claims to be tangata whenua of an area to appoint a person or
group to supervise the taking of fish for hui or tangi (interpreted to mean specific
traditional gatherings). A further regulation, regulation 27A, will come into affect on 1
March 2006. This will tighten the information and record keeping requirements with
a view to gathering better information on customary take.

2.2.7 Customary fishing regulations

The Kaimoana Customary Fishing Regulations 1998 and the Fisheries (South Island
Customary Fishing) Regulations 1998 are collectively known as the customary fishing
regulations. They are replacing Regulation 27.

= The Kaimoana Customary Fishing Regulations 1998

The Kaimoana Customary Fishing Regulations 1998 establish a system where iwi, hapu
or whanau, being tangata whenua, appoint kaitiaki or guardians to manage customary
fishing in the area. The appointment of the kaitiaki is confirmed by the Minister of
Fisheries. Authorised kaitiaki become the only people who can permit customary non-
commercial fishing in their area.

The Kaimoana Customary Fishing Regulations 1998 apply only to coastal and marine
fisheries in the North Island. Customary fishing for fish taken in freshwater, managed
under the Fisheries Act 1996, continues to come under regulation 27 of the Fisheries
(Amateur Fishing) Regulations 1986.

Freshwater fisheries were excluded from these regulations because of a lack of
support by Te Arawa which at that time testing whether the 1992 fisheries settlement
had settled Maori claims in respect of commercial fishing rights in freshwater
fisheries. Although that issue has now been clarified by the High Court the Customary
Fisheries Regulations have not been revisited.

= Fisheries (South Island Customary Fishing) Regulations 1998

The Fisheries (South Island Customary Fishing) Regulations 1998 basically establish the
same regime as that established by the Kaimoana Customary Fishing Regulations
except that they apply only to the South Island and apply to both freshwater and
marine fisheries.



= OQOther relevant regulations

Various other specific regulations affect freshwater fishing. For example the Taupo
Fishing Regulations contain specific provisions for Tuwharetoa to take native
freshwater fish from Lake Taupo that others are prohibited from taking by those
regulations.  The relationship between these regulations and the Kaimoana
Regulations needs to be addressed.

The regulations that are currently being developed as part of the Te Arawa Treaty
settlement will establish the equivalent of a mataitai over the Lakes of the Te Arawa.

2.2.8 The Resource Management Act 1991

The purpose of the RMA is to promote the sustainable management of natural and
physical resources. Natural resources include all animals (including freshwater fish)
and their habitats.

Under the RMA territorial councils must prepare district plans to control the use of
land to (amongst other things) maintain indigenous biological diversity (defined to
mean variability among living organisms and the ecological complexes of which they
are a part). Regional councils may prepare regional plans to control the use of land to
maintain and enhance the quality and quantity of water and its ecosystems which can
have a significant impact on the state of freshwater fisheries over time. Regional plans
can also control the discharges of contaminants to water and the taking, use,
damming and diversion of water and the control of the quantity, level and flow of
water in any water body.

Regional councils are expressly prohibited from directly managing fishing of species
managed under the Fisheries Act. However, both regional councils and territorial
authorities must recognise and provide, as a matter of national importance, for the
protection of areas of significant habitats of indigenous fauna. Therefore, in
considering applications for resource consents both regional councils and territorial
authorities must consider the environmental effects — including effects on biota such
as freshwater fish and their habitats.

The RMA therefore offers significant (albeit indirect) protection to freshwater
fisheries. And, although it cannot manage fishing or enhancement of all fisheries, it
may also be used to manage activities associated with freshwater fishing (including for
example, occupation or use of the surface of water, occupation of the bed of a lake or
river, or disturbance to a bed of a lake or river and land uses that may have an effect
on the water bodies).

Further, the RMA identifies as a matter of national importance the relationship Maori
and their culture and traditions have with water and other taonga which may affect
indigenous freshwater fisheries. Principles of the Treaty of Waitangi are also to be
taken into account by those exercising functions and powers under the Act.

Strategies and policies prepared by the government under, or to complement, the
RMA may also have a significant effect of freshwater fisheries.

= National Policy Statements (NPSs)

The New Zealand Coastal Policy Statement (NZCPS) under the RMA affects use of land
and water within the coastal environment (being that area seaward of the MHWS and
an indeterminate area landward of MHWS). The national policies that apply in this
area will be given affect to by regional and district plans and in the consideration of
resource consent applications. In that way such national policies will have a
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significant effect on the shape and direction of policies and rules that apply over
important freshwater fish habitat and spawning areas. The NZCPS is currently under
review.

An NPS on biodiversity is also due to be released. It too will have important
implications for freshwater fisheries habitat. The draft NPS is thought to specify areas
and habitats of significance (with the implication that these ought to receive
protection for district and regional plans). Again, WAI MAORI will have an opportunity
to participate in the further development of this NPS with a view to ensuring attention
to given to the habitats and spawning areas of freshwater fish.

= Sustainable Water Programme of Action

The Government initiated a Sustainable Water Programme of Action (SWPoA) in 2004.
The programme focused on water allocation and use, water quality, and the
identification of potential water bodies of national importance.

Considerable work has gone in to identifying issues and consultation with the public
about the ways central government can play a more significant role in an issue that
has been dealt with almost exclusively at the regional level since 1991.

It is not yet clear what specific actions or policies will emerge from this process.
Information available suggests it will commit to further high level policy development
including an NPS on water allocation. TMWT may choose to participate further in the
implementation of the SWPoA to ensure high level intentions translate into practice
measures that improve outcomes for freshwater fisheries.

2.3 Research

2.3.1 Funders

* Foundation of Research Science and Technology (FfRST)

FfRST has been a significant funder of freshwater fisheries. In 2004/2005 a total of
$812,000 was allocated explicitly to eel and whitebait research ($550,000 for eels and
$262,000 to whitebait). Over the past 5 years annual funding for these species had
averaged $770,000 for eels and $366,000 for whitebait.

However in the 2005/2006 financial year freshwater research was reprioritised and
the bulk of this funding was allocated to issues associated with the Taupo and Rotorua
Lakes. Eels and whitebait research received no funding in 2005/06. This has had
significant implications for NIWA as detailed in Part 2 of this report.

= Departmental research

Both the Department of Conservation and the Ministry of Fisheries
undertake/commission monitoring and research (either through baseline funding or,
in the case of MFish, through industry levies for quota species).

The quantum and range of this research has not been investigated as part of this
project. A stock take of departmental research could be an initial activity for Wai
Maori.
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= Regional Councils

Some regional councils occasionally fund (or co-fund particular research projects).
Also site specific research is often undertaken as part of major resource consent
applications. A thorough review of regional council research has not been undertaken
as part of this report, known research is recorded. Again, a more comprehensive
stock take of freshwater fish research at the regional level may be a usual initiative for
Wai Maori to undertake to maximise opportunities for joint action and leverage of
research efforts.

Stocktaking existing research efforts, is particularly important given that the WAI
MAORI must, before distributing funds, take into account the extent to which a
proposal will assist in co-ordinating and consolidating the activities of the recipients
with the activities of agencies involved in freshwater fisheries and habitat
management®.

2.3.2 Providers

= NIWA

In addition to conducting research projects on a commercial or FfRST funded basis,
NIWA maintains the New Zealand Freshwater Fish Database (NZFFD). This database
records the occurrence of fish in fresh waters of New Zealand, including major
offshore islands. Data stored include the site location, the species present, their
abundance and size, as well as information such as the fishing method used and a
physical description of the site. The latter includes an assessment of the habitat type,
substrate type, available fish cover, catchment vegetation, riparian vegetation, water
widths and depths, and some water quality measures.

Data, which are recorded in the field on pre-printed forms are contributed voluntarily
by NIWA, fish and game councils, the Department of Conservation, regional councils,
environment consultants, universities, and interested individuals.

NIWA uses data from the NZFFD to produce a Freshwater Fish Atlas. The Freshwater
Fish Atlas is a series of maps showing the distribution of freshwater fish.
= Cawthron Institute

Cawthron Institute is a private, independent, not-for-profit research centre based in
Nelson. Its specialist fields are in aquaculture of shellfish and seaweeds, biosecurity
issues, marine and freshwater science, and analytical chemistry and microbiology.

= wi

A number of iwi have been involved in partnerships with science providers (usually
NIWA) in carrying out freshwater fisheries research.

Generic areas of potential Wai Maori activity

Wai Maori has a number of tools and areas of activity available to it to undertake its
functions. Broadly speaking, areas of activity, tools and objectives are may be
summarised as follows.

15 See section 98 of the Maori Fisheries Act 2004.
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Research

Education

Policy
development
(central
government)

Resource
management
policy
development
(local
government)

Treaty
settlements

Funder
Co-funder
Leverage of funding

Participant in PGSF funding allocation
processes

Funding scholarships
Conducting workshops/seminars

Publication / funding of guides and
manuals

Advocacy for Maori interests in central
government policy processes that may
affect freshwater fisheries including:

= fisheries legislative /regulation
amendments
= resource management legislative

amendments and national policy and
national standard processes

Advocacy by way of:

= Submissions /appeals on regional plans
and resource consents

= Proposer of regional plan or plan
change

= Submitter on LTCCP / annual plan
(strategic / corporate / budget
documents) to  secure  funding
commitment to support freshwater
interests

Advocate for/provider of advice on
settlement options that would advance iwi
interests in freshwater fisheries

Objectives

Further develop / commercialise
fisheries for Maori particularly
through aquaculture or wild stock
enhancement.

Protect habitat and key biological
processes of wild fisheries.

Further develop / commercialise
fisheries particularly through
aquaculture or wild stock
enhancement.

Maintain and enhance customary
fishing

Protect habitat and key biological
processes of wild fisheries

Further develop / commercialise
fisheries particularly through
aquaculture or wild stock
enhancement.

Maintain and enhance customary
fishing

Protect habitat and key biological
processes of wild fisheries

Habitat
enhancement

protection and

Further develop / commercialise
fisheries particularly through
aquaculture or wild stock
enhancement.

Maintain and enhance customary
fishing

Protect habitat and key biological
processes of wild fisheries
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In deciding which activities to be involved in, Wai Maori could apply a range of
principles.

For example, it could choose to focus on projects that:
= yield long term benefit versus short term benefit;

= emphasise policy work (to ensure that the legislative/regulatory environment is
conducive to Maori freshwater fisheries interests versus and emphasis on practical
projects involving on the ground work with iwi);

= emphasise industry development versus species and habitat protection; or

= |everage contributions from others through partnerships versus funding projects in
isolation or as the sole contributor.

In making any of these choices, Wai Maori may elect to take a balanced portfolio
approach or, alternatively adopt a deliberate strategy of clear preference.

Clarifying the objectives and decision-making principles may be a useful first step to
selecting areas of activity.
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PART 2 — Individual Fisheries and Issues

Although there are in excess of 40 species of freshwater fish, for the reasons set out in

Part one, only 6 fisheries are thought to have actual or potential commercial and/or
customary value. Those fisheries are:

= Whitebait (Inanga and 4 other species main species)
= Lamprey / piharau / kanakana

= Mullet / kanae

* Flounder / patiki

= Freshwater crayfish/ koura

= Eels/Tuna

Part 2 of this report addresses each of these fisheries in turn.

15



Inanga (Whitebait)

4.1 Introduction

There is no single species with the formal name of “whitebait”. What people catch as
“whitebait” is a collection of juvenile fish consisting mostly of the five species of
diadromous galaxiids being:

= Giant kokopu Galaxias argenteus

= Koaro Galaxias brevipinnis

= Banded kokopu Galaxias fasciatus

® |nanga Galaxias maculates

= Shortjaw kokopu Galaxias postvectis

These fish are commonly referred to “the whitebait species” and their young simply as
whitebait. However, the juveniles of other species often form a small part of the
whitebait catch including, in particular, common smelt (Retropina retropina) but also
bullies, eels and even trout.

The species composition of the whitebait run varies between rivers and during the
whitebait season. Inanga is generally by far the most common species found. Koaro
and banded kokopu are generally the next most common with the other species
usually being present in only small numbers.

The adults of all the main whitebait species live entirely in fresh water but their young
spend a period early in their life in the sea. Adults spawn in freshwater in the autumn
and after about a month the larvae are carried along rivers and out to sea where they
spend about six months. Juvenile fish migrate back up rivers in the late winter and
early spring to find their adult habitat — generally bush covered waterways and
wetlands. This migration is thought to be influenced by river flows (i.e. shortly after
floods) and phases of the moon.

Inanga live for only about one year and other species up to 10 years. Mature inanga
adults migrate downstream to lower river sections and estuaries to complete the life
cycle by spawning in grasses covered by water during spring tides. The eggs remain in
the grass until the next spring tide covers them again when the young hatch and are
washed out to sea. The spawning habits of other whitebait species are not well
known.

As show in figure 1 below, inanga are found in coastal stretches of waterways around
the country.

16



Figure 1 — Distribution of Inanga
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Source: NIWA Freshwater Fish Atlas

4.2  Fishery Issues

Whitebait represents one of the highest value seafoods on the New Zealand market,
fetching up to $250 per kilogram in some seasons and seldom selling for less than
$100 per kg.

As noted in section 2.2.5 the whitebait fishery is controlled by the Whitebait
Regulations under the Conservation Act.

Although there is some commercial take of whitebait, the fishery is not treated as a
commercial fishery and is instead managed by the Department of Conservation.

There is no distinction between the rules that apply to commercial, recreational or
customary whitebait take; all are controlled by the relatively simple tools of:

= A restricted length of season (15 August to 30 November in all areas except the
West Coast and the Chatham Islands and 1 September to 14 November in the
West Coast);

= Restriction on the time of the day whitebait can be taken (between 5am and
8pm);

= Restrictions on net size (mouth not larger than 4.5 metres length not longer than
3.5 metres)

= A limit of one net per person;

= A limit on the width of river covered by a net (one third of the river width or 6
metres whichever is the lesser; and

= Arequirement for those who set a net to remain within 10 metres of that net.

On the West Coast there are also a number other restrictions including specific closed
areas.

Provided these rules are adhered to there is no restriction on whether the whitebait

are used for personal consumption, customary use or offered for sale. No license to
fish is required.
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As a result, there are no official data on:
= the number of whitebaiters;
= the total catch; or
= the use of that catch (i.e. personal consumption, commercial, customary).

That said, considerable anecdotal evidence suggests a significant decline in the
fishery. In addition some specific studies that show absence of white bait species in
water bodies where these species were thought to be previously abundant.

4.2.1 Species/stock recovery efforts

The decline in adult populations of the whitebait species is recognised by DoC'’s threat
classification lists which identify a number of galaxiids as being in decline. In addition,
the Department of Conservation (DoC) has recently published a threatened species
recovery plan for four of the whitebait species collectively known as “the large
galaxiids” - giant kokopu, shortjaw kokopu, banded kokopu and koaro.

This sets out a range of objectives and action plans (focused on advocacy, survey,
establishing monitoring sites etc)

4.2.2 Research effort

Since 1998 NIWA has had a Sustainability and Enhancement of Whitebait Fisheries
programme being a series of inter-related studies aimed at developing effective
mitigation and enhancement strategies in response to the decline in the fishery. This
programme received FfRST funding from 2000 to June 2005. As noted in section 2.3,
FfRST’s freshwater priorities were redirected in the 2005/06 financial year and the
programme is no longer funded.

The programme had three objectives: (a) to better understand white bait biology and
ecology (i.e. looking at the principal factors influencing whitebait distribution and
biodiversity); (b) to better understand whitebait mortality and causes of that mortality
(looking in particular at fishing and alterations to streams and spawning habitats); and
(c) developing mitigation and enhancement strategies through, in particular, an
inanga habitat restoration guide.

The guide was produced as the principal outcome of the programme and is now
available over the web without charge'. It deals with habitat restoration for both
spawning (i.e. lower reaches of rivers) and habits for adult inanga (further up
stream)”’.

Although the whitebait sustainability and enhancement programme has now officially
terminated with cessation of FfRST funding, NIWA remains active in stream
restoration in general. It is currently working on passage into streams focusing in
particular on tide gates maintained by regional councils to manage flooding in low
lying catchments. NIWA is actively looking at designs and ways of managing existing
structures to allow better fish passage. Current efforts are centred in the Bay of
Plenty.

16'This may be found at http://www.niwascience.co.nz/rc/prog/whitebait/restoration.pdf. Other
useful research findings of the programme including information on habitat requirements, the
effects whitebait fishing, juvenile to adult mortality and the role of pheromones can be found at
http://www.niwascience.co.nz/rc/prog/whitebait/news

17 A second more general guide on stream trestoration was also produced.
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4.2.3 Aguaculture initiatives

It would appear that there is currently only one successful operation that artificially
breeds whitebait in New Zealand. That operation is run by Charles Mitchell near
Raglan Harbour. Mitchell started experimenting at Raglan in 1997. He has
constructed six specially designed ponds that use gravity flow and tidal energy to
create an artificial system that replicates the natural triggers for whitebait spawning
and egg deposition.

Over 50,000 inanga brood stock spawned repeatedly between May and October in
2005, resulting in some 250 million whitebait larvae being released into Raglan
Harbour

Mitchell can now reliably breed inanga in bulk but the real barrier to any commercially
viable whitebait fishery is the very high natural mortality rate of larvae. Mitchell
claims that in a wild fishery there is a mortality rate of over 99.5%.

Research from Raglan suggests that both improving harbour water quality and
increasing the amount of feed available in the first few weeks of life are critical to
boosting whitebait larvae survival rates.

Increasing the amount of food available means increasing zooplankton. To do that,
Mitchell has, with FfRST funding, been trialling the conversion of agricultural waste
(including waste yeast, fish processing waste, chicken manure, cow manure slurry and
chopped clover) as test diets for zooplankton. He has also undertaken a search of
ponds and rock pools for zooplankton species most suitable for whitebait aquaculture.
So far three species have proven successful under intensive cultivation.

Using new feeding methods Mitchell has achieved a growth rates that far in excess of
wild populations although there is reportedly much work to be done before methods
are proven.

NIWA has had a preliminary look at the economics of the operation and is not
convinced that the operation could be commercial given the high labour costs. There
is also some doubt about the proportion of whitebait that return to the ponds that
began life and larvae released from those ponds. In other words it is not clear that
the whitebait returning to the ponds are not from wild stocks. Mitchell has FfRST
funding to help determine this later question.

Another issue raised by Mitchell’s venture (and has been raised before with similar
ventures — including one eel farm) is whether it is a fish farm or a wild stock
enhancement project. Although it the operation has a fish farm license, it relies on
the “natural” return of whitebait to home ponds. The question therefore exists as to
whether the operator ought to take whitebait only accordance with the whitebait
regulations (or in the case of other QMS species in accordance with quota
entitlement). This uncertainty needs to be remedied.

4.3 Environmental issues and threats

The decline in the whitebait fishery is almost certainly the result of a number of
environmental pressures.

Interestingly, recent NIWA research suggests that white-baiting has only a very minor
impact on populations in the medium and larger rivers. NIWA concluded that further
controls on fishing would not have a significant impact on the fishery.

Two environmental pressures seem most threatening to the health of the fishery.
These are:
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= habitat degradation and destruction; and
= predation by introduced species

The biology of inanga makes them particularly susceptible to land use changes. Adult
inanga spawn on riparian grasses in a particular zone (at the upper limit of the salt
water wedge associated with high tides). The same limited sites are used year after
year. Any changes to that particular habitat, or access to that habitat, can have very
significant impacts on populations.

In particular, known threats are:

* modification to the waterways such as redirecting water courses, removal of
riparian vegetation, damming etc; and

= grazing of riparian margins (particularly during spawning periods).

In addition, whitebait returning from sea can grow to adults in freshwater can face
barriers such as culverts and dams.

Although not quantified, there is a strong relationship between the presence of
certain introduced fish and the lack of abundance of whitebait. Mosquito fish are
known to displace whitebait in lakes, and it is feared they could decimate whitebait
stocks in northern harbours. Perch are also known to prey on whitebait species.
Gambusia have also been implication in the decline of the dune lakes inanga and
recent research suggests Gambusia (often deliberately introduced to control
mosquitos) may also pose a threat to whitebait excluding them from the shallow, still
water habitats of swamps wetland and stream margins where both species prefer to
live. Gambusia spread very easily and tolerate salt water.
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Tuna (Eels)

5.1 Introduction

There are two freshwater eel species native to New Zealand. These are:
® The shortfin eel Anguilla australis
= The longfin eel Anguilla dieffenbachia

The shortfin eel is found throughout the South Pacific. It is generally found not as far
inland as the longfin and at lower elevations. The state of short fin stocks is thought to
be satisfactory.

The longfin eel is endemic to New Zealand. It is found throughout the country (mostly
in stony fast flowing rivers) and its climbing ability has allowed it to penetrate well
inland (see Figure 2). Long fin eels are officially classified by the NZTCL as being in
gradual decline.

A third species from Australia (Anguilla reinhardtii) has recently been found in New
Zealand but is not generally considered native to this country®®.

NZ eel species share a similar (complex) life cycle. At maturity (usually between 20
and 60 years) they migrate five thousand kilometres from freshwater to breeding
grounds in the Pacific (thought to be near Tonga). They spawn in September-October
and then die at sea. The leptocephalus (eel larvae) drift on ocean currents taking the
best part of a year to reach New Zealand where they enter back into freshwater as
tiny transparent “glass” eels. Glass eels enter fresh water between July and
November each year, often in very large numbers. They soon develop pigmentation
and by January they are identifiable as small eels (“elvers”).

Eels take many years to grow and it could be decades before an individual is ready to
undertake the long migration back to the tropics to breed. The average age at which a
long-finned eel migrates is 23 years for a male and 34 for a female.

' Various reasons have been advanced for Anguilla reinhardtii’s apparent recent arrival. It may be
that the presence of Anguilla reinhardtii indicates a southern shift in spawning grounds brought
about, perhaps, by a shift in thermal fronts (places where water masses of different temperatures
meet). On the other hand, it is possible that reinhardtii has been visiting NZ periodically in small
numbers for many years. Although initial inquities failed to turn up any previous knowledge of the
Australian species in NZ, there has since been a discovery of a historic reference to reznbardtii. This
would seem to support the latter hypothesis. In any event, the species is currently found in only
localised populations in the northern part of the North Island
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Figure 2 - Distribution of the longfin eels

Source: NIWA Freshwater Fish Atlas

Figure 3 — Distribution of shortfin eels

Source: NIWA Freshwater Fish Atlas

5.2  Fishery issues

Various estimates seem to exist for the value of the global eel industry but are
certainly in the multi-billion dollar range®. China alone exports US$650 million worth
of eels’®. The main markets are Europe and Asia.

The eel market is, however, two quite distinct markets.

19 Some sources put the value at around $6 billion.

20'This industry is based on farmed eels. The volume of Chinese production is thought to have
been a major contributing to suppressed prices in recent years.
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The farmed eel market is by far the largest market of perhaps 230,000 tonnes p.a.
The second market is the wild eel market which is estimated to involve less than
10,000 tonnes.

New Zealand is currently only involved in the wild eel market.

One of the biggest issues facing the global eel industry is the serious decline of the
European and Japanese eel fisheries, caused by over-fishing and habitat loss.

It has been suggested that this development opens a significant opportunity for the
New Zealand eel industry. However, it is an opportunity that can only be taken
advantage of through the development of a farmed eel industry.

= The wild eel industry

The wild eel industry serves is a small scale, niche market and New Zealand industry
players do not see potential for significant growth. Reasons include both the limited
market (and established preference for farmed eels) and sustainability / supply issues.
Although internationally there may be a growing supply issue of farmed eel, there is
reputedly no lack of supply for wild eel.

Making the New Zealand wild eel industry even more challenging is the fact that,
within the global wild eel industry, New Zealand eels are not regarded as preferred
product®’, having amongst other things, a low fat content.

New wild eel is marketed in many different niche markets that vary according to
species, size and season. This requires constant effort in maintaining international
networks and sales/marketing efforts.

5.2.1 Industry Structure
There are four major eel processing plants in New Zealand. These are the:

= Thomas Richard and Co plant in Whenuapai in West Auckland

= Levin Eel Trading Company plant in Levin.

= NZ Eel Processing Co plant at Te Kauwhata in northern Waikato (200 tonnes pa)
= Mossburn Enterprises plant at Invercargill.

Aotearoa Fisheries Ltd has acquired Thomas Richard and Co and has a lease over the
Levin Eel trading Company facility at Levin.

Mossburn Enterprises owns 25% the New Zealand eel processing company with the
other 75% owned by South Fish Ltd (formerly also owned by Mossburn Enterprises).

Two other companies have smaller plants based on the Te Waihora / Ellesmere

Fishery. Aquahaven Ltd targets the feeder and migrant fishery while Independent
Fisheries Ltd targets the migrant fishery only?.

21Tt is sometimes said that NZ eel is not a preferred species but it is apparently more accurate to say
that NZ eel is not a preferred product because the environment does not allow the eels to develop
the taste or fat levels desired by the market. New Zealand eels (Anguilla australis and Anguilla
digffenbachia) are expected to compare favorably to other species when farmed (although this may
not yet have been proven). The colour and appearance of the NZ eel do differ from European and
Japanese eels and there may be some consumer resistance. While that may inhibit the live eel
market, it is unlikely to be significant for processed eel products.

22 There are two fisheties in Ellesmere the migrant fishery (eels ready to migtate) and the feeder
fishery (eels still growing to maturity).
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The South Island eel industry went through a major rationalisation after the South
Island fishery came within the QMS (Quota Management System) - there had been
around 80 fishers. This has now reduced to about 20). Some rationalisation has
occurred in the North island fishery (including rationalisation of processing companies
down from 4 to just 2) but it is expected that there will be further rationalisation to
come.

5.2.2 Commercial (wild) Fishing

Commercial harvesting began on a small scale in 1960 with three eel processing plants
built in 1964. The fishing down phase began with the removal of large longfins and
increase in the number of shortfins. Without controls governing entry into the fishery
the number of fishers increased until 1986 when a moratorium on the issue of new
permits was put in place. This apparently did not stop the level of harvest. In mid-
1990s stocks had been reduced to a level where the harvest was considered not
sustainable®.

= Current commercial catch

The commercial catch has continued to decrease steadily for more than a decade.
Catch history going back to 1965 shows some volatility but is less than half the
estimated peak of over 2000 tonnes reached in 1973.

The South Island eel fishery was introduced into the QMS on 1 October 2000 as a
single species. North Island shortfin and longfin eel stocks were introduced into QMS
as separate species the on 1 October 2004.

The commercial eel fishery is a moderate volume fishery of around 750 t per year
spread throughout the North and South Islands, and the Chatham Islands. The
combined South Island landings for the 2002/03 fishing year were 282.37t (combined
TACC 420.10 t). Based on the 2004 port price (ANG $3.50/kg), the South Island
landings were worth around $1.03 million. North Island landings totalled 456.2 t,
valued at approximately $1.94 m.

In recognition of falling stocks, the TACC for the North Island stocks was set at 17.8% and
8.25% below the average commercial catch (for the past two years) for longfin and
shortfin respectively*.

Also, more areas were closed to fishing to help spawning. These are included: the Motu
and Mohaka catchments, and much of the Whanganui River. Other areas were closed to
recognise important customary fishing rights. These areas include: Taharoa Lakes,
Whakaki Lagoon (Wairoa), Lake Poukawa (Hawkes bay), Pencarrow Lake catchment
(Wellington).

Even with these reductions, there are still concerns about some stocks particularly
longfins. MFish advise that there are looking to achieve further reductions in the North
Island longfin TAC.

There are still no management plans for the North Island eel fishery. There are 6 (one
overall and 5 area plans) for the South Island eel fishery.

B Soutce: Eel Quota Owner Association: Models of Governance and Organisation, undated Confidential
Draft.

24 This is an average figure. Reductions varied between QMAs. In Notthland/Auckland for
example, shortfin and longfin TACC represented a reduction of 11.3 and 24.9% respectively. In
the Waikato/Poverty Bay the TACC represented a 11.4 and 14.4% reduction respectively.
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= Stock assessment

There is very limited stock assessment information available for eels, and it is not known
if recent, relatively modest, catch levels are sustainable. Conventional stock assessment
methodologies are not applicable because of the biology of the species (in that they
spawn once only any then die). Not being able to measure the biomass of eels
presents a special challenge to fisheries managers.

The relationship between escapement of adult eels to spawn and subsequent
recruitment has not been determined. Industry collects size/frequency data that are
used as indicators for stock assessment.

Current information indicates that there are particular issues for the sustainability of
longfin eel stocks due to current fishing levels and habitat modification. Monitoring of
commercial landings from major river fisheries has shown very few longfin eels above 60
cm in length. The minimum size for female migrating longfin eels is 75 cm, suggesting
that there is very little spawning escapement from major longfin fisheries in main-stem
rivers throughout New Zealand.

MFish is currently tendering a research project aimed at determining the potential
spawning escapement of female longfin eels from areas closed in fishing

5.2.3 Eel enhancement activity

Enhancement of eel fisheries through trapping and transferring elvers and juvenile
eels into water ways they would not otherwise be able to reach has been seen as a
key to the long term survival of the fishery.

Eel transfer activity was initiated by MFish in 1992. MFish held the permit to transfer
fish (required under section 26ZM of the Conservation Act) and interested fishers
acted as agents doing the hands on transfer work.

Eel-transfer occurs in March, April and May in the waterways of Taranaki, Waikato,
the King Country and Bay of Plenty. On the Waikato River the industry has caught,
transferred and released at least 13 million elvers over the past 12 years. Over the
seasons 2002/04 about 4 million small eel were transferred from below the Karapiro
dam alone. This level of enhancement makes an important contribution to the
fishery.

Enhancement is now facilitated by the Eel Enhancement Company (EECo)* a private
corporation with some 42 quota owning shareholders. The introduction of eel in the
Quota Management System (QMS) strengthened the incentives for joint action for
mutual benefit through the EECo-type structure. [Even so there is some concern that
the eel transfer system is maintained by a small number of enthusiastic older
fishermen and that continuity of this programme long term is not assured].

In addition to involvement in elver transfer, EECo acts as to represent the industry (in
lobbying, policy input, industry development etc).

25'The EECo Ltd was incorporated in 2001 but evolved for the Central Eel Enhancement
Company (CEECo) which was set up in 1997.
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5.2.4 Aguaculture

= Culturing eels

As noted earlier in addition to enhancement, eels can be farmed by catching glass eels
and growing them to marketable size — a process known as “culturing”. Although
there was several attempts eel farming or “culturing” in the 1970s it has not yet
proven commercially successful in New Zealand®. Problems encountered have
included high costs, slow growth rates, disease (and mortality) and uncertain supply of
glass eels.

Some suggest that these and related problems can now be overcome with advances in
knowledge. Others remain sceptical that such operations can be economic. Most
agree that if farming eels is to again be attempted in New Zealand it will take
significant investment by a corporate prepared to take a high level of risk. To be
economic farming/culturing eels needs to be undertaken at a large scale. It will not be
a “back yard” operation.

Overseas, there is an enormous eel aquaculture industry. China alone is said to have
10,000 ha committed to eel culture with production of 160,000 tonnes (exporting
79,000 tonnes). Some estimates put the proportion of the worldwide eel production
from aquaculture at 90%.

There are a number of technologies used to culture eels. These include:

= Pond culture (essentially a series of varying sized ponds which eels are moved
through at different stocking rates as they mature)

= Accelerated temperature culture (systems that heat water for optimal growth
rates (using waste heat from power stations, industry ,geothermal or solar)

= Recirculation systems (indoor systems that filter water in a controlled
temperature environment).

Most existing eel culturing facilities use one of these freshwater processes. However,
there are also some salt water systems. This is the type of system being trialled by
NIWA at it Bream Bay aquaculture facility. This technology has not been attempted
before in New Zealand”’.

The operation involves transferring glass eels (short-fins) from the lower Waikato
River and transporting them to Bream Bay to grow them in a tank of half strength sea
water. The tank has a 7.5 tonnes of live weight eel capacity making the operation
relatively small scale by commercial culturing standards.

There has been some success with a proportion of glass eels being raised to 220g at
10 months. Results on cost issues are not so encouraging. The costs of production
look like being comparable to ventures elsewhere but that may not be good enough
to ensure commercial success given the greater costs NZ producers face in getting
product to market.

26 The first eel farm was established in 1971 followed by 5 others in the early 1970s these were small
scale operations. By 1975 only a farm at Te Kaha remained operational. In 1977 the farm was
taken over by the Ministry of Agriculture and Fisheries for research purposes. It proved
uneconomic and closed in 1982.

27'The salt water culturing operation at Bream Bay is a FfRST-funded research study. Itis currently
in year 3 of a 5 year study that is investigating the growth performance and costs that may be
expected from eel culturing,
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Another issue with eel farming is the relationship between population densities and
the sex of eels. Keeping eels in tanks at high densities would preferentially produce
males. Female eels are considerably larger than males and may be preferable in some
markets. While chemical manipulation may be possible this would probably produce
consumer resistance.

= Eel Fattening

Eel fattening is another form of aquaculture that simply involves capturing juvenile
(i.e. beyond elver stage) wild eels, holding them in tanks and feeding them specially
formulated diets to increase growth rates.

Again some eel fattening operations developed in the 1970s but these could not
complete with the wild fishery and did not survive.

NIWA has been conducting trials on farm and dairy factory ponds (and subsequently
in the laboratory) to fatten wild eels that are close to the minimum commercial size
(220g). Specific diets have bee developed that substantially increase body weights.
This process has not yet been commercialised.

= Full life cycle farming

The existing commercial form of eel aquaculture relies on acquiring wild stocks of
glass eels to on-grow to a marketable size®®.  As mentioned above, securing a
consistent supply of glass eels is a significant issue for eel culturing.

The alternative of full life cycle farming (involving spawning adult eels in farms and
growing leptocephalus to glass eels and then to marketable eels) has not been
achieved. The Japanese, being the world’s largest eel consumer, have reputedly been
researching this form of farming for decades with limited success®.

This approach to eel aquaculture is now being attempted by the Mahurangi Institute
near Warkworth in Northland. Paul Decker from the Mahurangi Institute has, taking a
very different approach to the Japanese, purports to have had much greater success
than the Japanese. He claims to have an 80-90% hatch rate on the 1-3 million eggs
produced by each shortfin female (he believes that similar rates could be achieved
with long fins). However he has not yet had success rearing leptocephalus to glass
eels. He estimates 2-3 years work to perfect that technology™.

This is a high risk venture by Decker’s own admission. Others in the industry assess
chance of commercial success with spawning eels as “negligible”, citing the Japanese
multi-million dollar research programmes and limited success. However, it must be
acknowledged that the opportunities are correspondingly very large. Perhaps the
greatest risk is not that the technology cannot be perfected, or that the cost of such a
venture is prohibitive, but that even if it were to be proven technically and
commercially feasible it may not be possible to retain the intellectual property. The

28 China for example buys European glass eels, grows them to matketable size and sells them on to
other markets (including back to Europe).

29 The Japanese have had some success with a chemically intensive process but the hatching rate is
very low (only a few hundred from millions of eggs). Similarly, success with growing leptocephalus
to glass eels has been extremely limited.

30 Note the information provided here has come from Paul Decker. Others spoken to in the
industry suggest that the efforts and achievements of the Mahurangi institute in spawning eels have
been “talked up”.
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risk of others adopting the new technology and out competing those who invested in
the research and development is very real.

= Regulatory Issues

In the absence of the ability to spawn eels commercially, eel aquaculture relies on the
fishing of wild glass eels. This poses a major difficulty.

Regulations set a minimum legal size for the taking of eels being 220g. Catching 220g
eels for fattening is not economic.

There is no legal ability to fish glass eels (being well below the 220g limit). NIWA is
currently able to circumvent this hurdle by holding a special permit from the Ministry
of Fisheries that allows it to take fish for the purposes of education and investigative
research.

Few others, however, have an ability to catch glass eels and therefore there is no
“feedstock” for the aquaculture industry.

If the aquaculture industry is to develop one of three things needs to happen:

= A regime that allows the taking of glass eels (possibly in exchange for quota for
mature eels).

= The 220g minimum size limits needs to be revisited.

= Future Treaty settlements need make some provisions for iwi to take glass eels
(as per the Ngati Tama and Te Uri O Hau settlements)

= The technology for induced spawning of eels and rearing to glass eel phase need
to be perfected.

None of these are options is straightforward. Although there has been some talk
about a regime allowing the taking of glass eels this is not currently on MFish’s work
plan. While there is some conceptual appeal to a system of trading off eel quota for
glass eel quota there is currently not enough data to allow that trade-off to be made
rationally.

Similarly, bearing in mind the objective of ensuring enough fish make it to spawning
stage, there is probably insufficient data to justify reducing the 220g minimum size.

The limited access to glass eels via Treaty settlements may be something of a mirage.
The Ngati Tama and Te Uri O Hau settlements only allowed iwi to apply to MFish for a
special permit it did not guarantee access. The opportunity was for a fixed term (3
years) which has now expired™.

As noted earlier, the technology for spawning eels and growing leptocephalus to glass
eel stage on at any scale (let alone a commercial scale) has yet to be developed. The
culturing a glass eels is still regarded as the most likely form of eel aquaculture at least
in the short to medium term.

5.2.5 Customary Issues

Eel are a taonga species. Traditionally, Whanganui and Waikato (and other) iwi put
out their eel weirs, traps and baskets in anticipation of the eel runs in autumn (March
to May).

31 Although anybody can apply for a special permit at any time.
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Eel fishing remains an important cultural activity and was significant issue when eels
were introduced to the QMS.

The current customary allowance in the North Island eel fisheries is 74 tonnes for
shortfin and 46 tonnes for longfin. Much of the debate has centred around the
argument that iwi customary needs exceed the customary allowance.

Furthermore it is argued that Regulation 27 does not allow for the taking of eel for
family subsistence harvest (only hui and tangi) and the subsistence harvest is in reality
a large component of customary need. Fishing for family subsistence must rely on the
recreational allowance (being 53 and 32 tonnes for shortfin and long fin respectively)
which is limited to 6 eels for person per day.

This will no doubt be an on-going issue and suggests a need to have the Kaimoana
Customary Fishing Regulations revisited and extended to freshwater.

The customary allowance does not of course necessarily say very much about the true
level of customary fishing. There remains considerable uncertainty about these
matters although some rohe-specific research has been undertaken.

5.2.6 Research Effort

MFish’s Science Group has produced a useful “Chronology of Freshwater Eel Fisheries
Research” (ERPG 20004/3) which details all the research projects funded via MFish
(including research funded through industry levies) since 1992. That shows over 30
individual eel research projects focusing of a range of issues with emphasis on
monitoring and assessment.

» Medium term research plan
MFish’s August 2005 draft Medium Term Research Plan (2005-2008) specifies the

following research directions:

- Monitoring of commercial eel fisheries — continuous monitoring of size
grades at eel processing facilities and identification of landing to discrete
catchment areas

- CPUE analysis — ongoing analysis of CPUE monitoring for all QMAs.
- Annual monitoring of elver recruitment at selected locations — ongoing.

- Biomass estimates of female longfin eels in various habitat categories —
refinement of estimates using additional data on eel density.

- Status and enhancement of customary fisheries on a case-by-case basis.

- Effects of fishing on ecosystem structure and biodiversity.

=  PGSF/NIWA Research

In addition to the various aquaculture research effort outlined earlier, NIWA had
research programme Sustainability and Enhancement of Commercial and Cultural Eel
Fisheries.

The main focus of that programme was to (a) improve knowledge of the factors that
influence eel populations, especially longfin eels, in representative catchments
throughout New Zealand; and (b) to develop a sound predictive basis for eel
population management.
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Research included studies of recruitment and migration in relation to customary and
commercial fisheries and impediments to migration such as hydro-electric dams,
development of population models to predict the effects of different management
regimes on stock size, and study of the human beliefs, behaviours and

According to NIWA, results of this work were to be used to “develop strategies to
mitigate current adverse effects on eel populations and implement management
alternatives in collaboration with iwi, commercial and recreational fishers, resource
and fisheries managers and power companies”.

However, FfRST’s reprioritisation of is freshwater research funding meant that NIWA
received almost no financial support to continue this programme and it has been
terminated.

NIWA has secured new funding for specific research in relation to eels in Lake
Ellesmere.

In the immediate future NIWA’s freshwater fish research efforts will be limited to the
work that can be won through the MFish tender processes. NIWA is currently
tendering for two such projects (relating to stock assessment).

= Other known research

Environment Canterbury (ECan) has contracted Landcare Research to study whether
intensive dairying or other factors could be responsible for the disproportionately high
number of female eels in Lake Ellesmere.

Gender of eels is generally regarded as being influenced by population densities
(where densities are high there are many more males). The study follows overseas
research which has found the industrial and farming effluent can manipulate the sex
of eels and fish. It will test the hypothesis that large numbers of cattle grazing the
water’s edge could leach estrogens into the lake and feminise the eels.

5.3 Environmental issues and threats

5.3.1 The effects of hydro schemes

Hydro schemes probably have the most significant effect on eel fisheries both because
dam structure provide a physical barrier to eel migration (up and down rivers) and
because of the mortality caused by eels entering the headrace and turbines. (Regional
council operated flood control schemes can have similar effects)

= Upstream migration/access to habitat

Some dams have eel passes but these are often inadequate being small retrofitted
structures that are easily damaged and/or of limited effectiveness (e.g. Matahina).

What many dams do have are “trap and carry” systems that channel eels (and other
fish) into a collection tank from which they are periodically transported to the other
side of the structure and released.

Responsibility for checking collection tanks and transferring eels tends to rest with
fishers rather than the generation companies.

= Downstream migration/escapement

There are several ways in which down stream migration past hydro dams can be
facilitated (or mortality averted).
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It is thought that most eels migrate downstream at night, usually after a rainfall event
in autumn. Opening spillways briefly at peak migration times can be used to allow
some migrant eels to safely bypass the dam and its turbines.

Other options include eel by-passes and “trap and transfer” as discussed above.
Screens and lighting near intake structures are other options.

The effectiveness (including relative cost effectiveness) of these options needs further
investigation.

Most hydro schemes needed have been re-consented under the Resource
Management Act in recent years. This would have been an opportunity to improve
eel passage. The extent to which this opportunity was taken is not known but
anecdotal accounts suggest that on at least some schemes existing practices to
facilitate up stream migration (which would not have been a formal part of original
authorisations) have been locked into consent conditions®’. However, little has been
done to improve downstream migration (mainly because satisfactory means of doing
so have not been determined).

5.3.2 Habitat Loss

The reduction in New Zealand’s wetland has been well reported. Most estimates put
the amount of wetlands remaining at only 15% of the original and many of these areas
are degraded through grazing and introduced weeds.

Drain “clearance” and the removal of in stream vegetation and shelter is a significance
issue. This activity both reduces habitat and is responsible for direct mortality caused
by eels being dumped with spoil on to stream edges and being unable to return to
water or by direct damage from contact with digger buckets. A Report on Non-fishing
Mortality of Freshwater Eels (June 2005) involved research indicating that 15,500km
of streams were “cleared” each year in New Zealand™.

Some of the eel habitat that does remain is inaccessible because of dams impeding
passage.

5.3.3 Introduced fish

There is some evidence that some introduced fish are having a significant effect on
eels.

For example, a study of Lake Horowhenua showed that smaller eels were growing well
while larger eels were in poor condition. This was attributed to perch having predated
much of the eels’ natural food such as bully with the result that eels had to feed on
the very poorest food in the food chain like mudworm.

In other water bodies there seems to be a relationship between catfish and eels.
Where catfish are present eel numbers have apparently declined. This is attributed to
catfish preying on koura (crayfish) which also happen to be the main prey for large
eels.

32 For example, the Waikato scheme consent has a condition required Mighty River Power to
“provide access to parties wishing to transfer eels”. It has another condition requiring MRP to
report back to Environment Waikato on how it intends to improve downstream migration.

3 This is likely to be a significant underestimate since the data seems to be based on clear
undertaken by regional and district council’s not individual landowners.
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5.3.4 Water quality/turbidity

Although eels are relatively tolerant to changes in water quality, declining water
quality associated with elevated pollution (including silt) remains a problem in terms
of the quality of eels and their desirability for eating. In short, eels taken from muddy
environments are said to taste of mud and be much less desirable.

Silt loads of rivers is affected by a range of activities including land/vegetation
clearance, cropping on steeper terrain, earthworks (such as in the construction of
roads and tracks and as part of urban development) stock access to waterways and
works in water courses (such as river straightening and “cleaning” of drains).

All these activities can be controlled by regional councils through their regional plans
and/or issuing of resource consents. However, some activities are difficult to police
and or have residual effects even when management control is exercised.
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Piharau/kanakana (Lamprey)

6.1 Introduction

Just one species of lamprey Geotria australis - occurs in New Zealand. This is found
throughout New Zealand (except Stewart and Chatham islands), but also in western
and eastern Australia, Tasmania and southern South America®.

Little is known about their breeding habits of lamprey. We do know that the lamprey
spends most of its life in the sea but spawns in fresh water (i.e. it is anadromous).
Lampreys enter rivers in the autumn and spend about 14-16 months well hidden in
waterways until they are ready to spawn. Little is known about distribution or habitat
during this period although some studies (particularly of the Mataura catchment) have
been undertaken by NIWA.

Juvenile lampreys are believed to spend up to four years in fresh water (living in slow
flowing marginal areas with fine sediments) as blind filter feeders (known as
ammocoetes) before turning into miniature adults (marcophthalmia) and migrating to
the sea. How long they remain at sea is not known for certain but is thought to be
about 4-5 years.

Adult lampreys are over 500 mm long and have a circular sucker used to attach
themselves to other animals and feed by rasping a hole in their flesh. The adults do
not feed while in fresh water, however, and so are not parasitic on other freshwater
fish.

Generally lampreys occur close to the coast at low altitudes. However they can use
their circular sucker to climb obstacles such as small waterfalls during their migration
to spawning sites and have been known to reach as far as 250km inland. Their known
distribution is shown on figure 3.

Lampreys are threatened fish with the NZTC listing of “sparse”.

¥*Geotria Australis is one of four species of lamprey found in the southern hemisphere.
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Figure 4 - Distribution of lamprey

Source: NIWA Freshwater Fish Atlas
6.2 Fishery issues

6.2.1 Commercial fishery

Lamprey is not a QMS species. As noted earlier, lamprey are listed in Schedule 4C of
the Fisheries Act meaning that no new fishing permits allow the taking of lamprey.
Currently there is no known commerecial fishing for lamprey®.

As with most other freshwater species, the lamprey fishery is thought to have
declined although there is little quantitative research the largely substantiate
anecdotal evidence

6.2.2 Cultural use

Lampreys are a taonga species and were an important food resource for Maori.
Elaborate weirs were constructed to catch them. This traditional fishery still occurs on
a small scale in the Whanganui River near Pipiriki. In Southland hand-picking lamprey
at the Mataura falls has been the traditional way of catching these oil-rich fish as they
head towards their spawning grounds

Traditionally, Whanganui and Waikato iwi fished for lamprey from May to July.

Little is known about the current level of customary catch.

3 Therte is a market for lamprey in Europe (particulatly Spain and Portugal) whete local stocks of
European lamprey Petromyzon marinus have seriously declined. In the US, however, the lamprey atre
regarded as an aquatic pest having invaded the Great Lakes through man made cannels and taken a
serious toll on more traditional fisheries.
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6.3 Environmental issues and threats

= Hydro dams

Hydro dams act as a barrier to migration and spawning in much that same ways as
they impede eel migration (although migration patterns are of course almost
opposite). Safe passages, both upriver (for spawning) and down river (for migration to
the sea for their adult life stage) is critical.

Other barriers, such as flood control schemes, are likely to be significant also
(particular for upstream migration).

= Habitat disturbance

NIWA studies show that juvenile lamprey require habitat associated with low velocity
shallow water with fine substrates (generally along the margins of runs). Also
important is overhead shade and presence of particulate organic matter.

The same research shows that juveniles seem to inhabit tributaries where spawning
occurred.

This would seem to indicate that disturbance to waters ways that removed riparian
vegetation, straightened and deepened water courses (and increased velocity), or
removed fine sediments would have a detrimental affect on the ability of juvenile
lamprey to survive.

Some habitat restoration could enhance fisheries in key areas (such as ensuring slow-
flowing areas also have good riparian vegetation).

Again, little is known about spawning areas although they are thought to be in the
upper reaches of tributaries.
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Kanae (Grey Mullet) and Aua (Yellow-eyed mullet)

7.1 Introduction

Worldwide there are about 70 species of mullet but only two species are found in
New Zealand; the yellow-eyed mullet and the grey mullet.

The two species found here are not true freshwater fish. They qualify as freshwater
species for the purpose of this report because, although they spawn at sea, they are
common in river estuaries and will penetrate upstream for several kilometres.

7.1.1 Yellow-eyed mullet

Yellow-eyed mullet occur all around New Zealand (although never far from the coast)
and they are also found in western and eastern Australia.

Yellow-eyed mullet may spend considerable time in fresh water, for example they are
found at all times of the year in Lake Ellesmere south of Christchurch, but their
spawning takes place in the sea. However within estuaries and rives systems yellow-
eyed mullet are separated to some extent by age, with older fish preferring more
saline water and juveniles sometimes found in freshwater where they have been
observed feeding on algae.

Figure 5 — Distribution of Yellow-eyed mullet

Source: NIWA Freshwater Fish Atlas

7.1.2 Grey Mullet

Although primarily a marine species, grey mullet will penetrate considerable distances
upstream. In that sense grey mullet are more a freshwater species than is the yellow-
eyed mullet.

In the Waikato River grey mullet are found as far inland as Karapiro Dam and travel up
the neighbouring Waipa River to Te Kuiti. However like the yellow-eyed mullet, they
must return to the sea to spawn.

Grey mullet feed on detritus and plant material that they suck from the substrate.
They are also known to feed by grazing the surfaces of aquatic plants. Grey mullet are
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large fish, commonly reaching 500 mm in length. They are regarded as a valuable food
fish, and are particularly nice smoked because of the oily flesh.

Figure 6 — Distribution of Grey mullet

Source: NIWA Freshwater Fish Atlas

7.2 Fishery issues

In many parts of the world mullet are farmed commercially, but in New Zealand most
of the commercial catch comes from fishers operating in the upper North Island with
fishing activity focused, in particular, on Kaipara and Manukau Harbour and in the
lower reaches of the Waikato River.

The bulk of the information that follows is extracted from the Fisheries Assessment
Plenary Report 2005 (the Plenary Report”) or the Review of Sustainability Measures
and Other Management Controls 2005 (“the Sustainability Report”).

7.2.1 Grey Mullet

The background to the commercial grey mullet fishery is set out in the Sustainability
Report as follows.

The commercial fishery for grey mullet dates back to the late 1880s. The fishery
is harvested for domestic use, principally for smoked fish and bait products.
Grey mullet was also cured and canned up until the 1920s. Commercial catch in
the Auckland Fishery Management Area (upper North Island) increased through
the 1970s, particularly from the west Auckland coast. The estimated annual
commercial catch experienced between 1974 through to 1981 averaged 456
tonnes.
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The commercial catch of grey mullet peaked in the 1983-84 fishing year at 1142t. The
reasons advanced for this increase are as follows.

= The development of an export market (for a range of species) during the 1970s
removed the limit of local demand on catches;

= Local demand increased among ethnic groups in the Auckland area;
= The rapid price increase received by commercial fishers;

= The corresponding decline in catches of other species traditionally caught by set
net, such as rig, snapper and trevally.

The use of more efficient fishing methods is also a likely contributor.

Since that time, however, commercial catches have declined. Since the introduction
of the QMS, the actual TAC in GMU 1 has been under-caught®. In response to the
continued under-catch of the TACC in GMU 1, the Minister of Fisheries reduced the
TACC for GMU 1 to 925 t beginning 1998-99. The reduction in TACC has had little or
no effect on the annual catches which have increased slightly in the last two years.

The current TACC in GMU 1 (90% of total TACC for the fishery®’) is 100 t above the
MCY estimate. However, since the MCY estimate is uncertain the status of the GMU 1
stock is uncertain.

The key issue confronting the fishery is whether the present TAC is set at a level that
will ensure the stock is sustained as a level that will at least produce maximum
sustainable yield.

Certainly the Plenary Report found that there are indications of difficulties in at least
some sub stocks and concluded that:

The CPUE data suggests that the GMU 1 fishery is composed of a number of
spatially distinct sub-stocks. The largest of these in terms of annual catch, the
Kaipara harbour, shows evidence of declining abundance over the last 14 years.
There is evidence of a shift in fishing effort from areas like the Kaipara to more
consistent catch rate areas like east Northland. It is not, however, known if the
current TACC and recent catch levels for GMU 1are sustainable or if they are at
levels that will allow the stock to move towards a size that will support the MSY.

There are anecdotal reports of fishers fishing more localities than in past years to fill
guota. There are also anecdotal accounts that fishers regard at least parts of the west
coast fishery as being “in trouble”.

This is reflected in catch per unit effort (CPUE) data which shows a downward trend
for the west coast. The trend for the east coast is unchanged over the past 10 years.
= Sustainability review

These issues were considered in the 2005 review of the sustainability measures and
other management controls for the 2005/06 fishing year. The Initial position paper
summarised the issues as being about:

1. concerns about the sustainability of current catches and possible local
depletion of various harbour stocks;

36 During the last four years landings have fluctuated around the 770 t

37Total TACC for the fishery is 1005t. Small fisheries exist in ...
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2. alack of clear information about where the stock is in relation to the level that
would produce the maximum sustainable yield (MSY);

3. Catch-per-unit-effort indices indicating a decline in the relative abundance of
the west coast sub stock (i.e., GMU 1-west) where most (~75%) grey mullet
have been caught in recent years. The index is generally stable for the east
coast sub stock (i.e. GMU 1-east);

4. commercial catches being below the total allowable commercial catch (TACC)
since introduction to the Quota Management System (QMS) in 1986;

The initial paper presented proposals of total allowable catch (TAC) options are that
reduced the total removals from the GMU 1 stock by 5, 10 or 15 %. Within each TAC
option, an allowance for other sources of fishing-related was mortality was proposed
to be set for the first time.

As part of the review process MFish concluded that:

the scientific information on stock status of grey mullet is uncertain. There is no
information to indicate whether the current stock size if above or below the size
that can produce the MSY. A decline in CPUE has been observed in some areas
of the QMA, however whether this decline represents a sustainability concern
or localized depletion of grey mullet is not known. Recreational and commercial
fishers are at odds over the status of the stock. Recreational fishers (and some
commercial fishers) suggest there has been a decline in abundance, whereas
other commercial fishers dispute this view.

In October 2005, the Minister decided to maintain the TAC at its current level. Various
existing control (including closures, methods restrictions in certain area, a minimum
set net mesh size, soakage limits and a daily amateur bag limits remain. There is no
minimum legal size.

The main market for grey mullet is domestic where it continues as a smoked product
and as bait. A small amount (approximately $80,000) is exported to the United States.

= Recreational fishing
The Plenary Report notes:

Grey mullet are a popular species for recreational fishers particularly in the
Auckland FMA. Information is available on the relative levels of commercial
and amateur catch of this species in the Manukau Harbour and the lower
Waikato River based on limited tagging work undertaken in 1987. Of the
number of tags returned 38% were from amateur fishers, suggesting that
recreational use of the resource was relatively high.

The 1993-94 North Region Recreational Fishing Survey (Teirney et al. 1997)
estimated the annual recreational catch from GMU 1 at 150 t. This represents
17% of the total landings from GMU 1 in 1993-94. The 1996 National
Recreational Fishing Survey (Bradford, 1998) estimated the annual recreational
catch from GMU 1 in the 1996 fishing year at 106 t The 2000 National
Recreational Fishing Survey (Boyd et al 2000) fishing survey provided an
estimate of 102 t (Table 2).

Results from the three recreational surveys are relatively consistent; it is likely
the annual level of recreational extraction from GMU 1 is in the order of 100—
150t.
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= Customary fishing

Grey mullet has an intrinsic value associated with an iwi’s cultural values and customs,
including whakapapa (as observed in the Hokianga). In west coast areas in particular,
Maori communities note concern that fisheries resources, including grey mullet, have
declined to the extent that they can no longer regularly take kaimoana in the
guantities they enjoyed in the past. Some Maori have noted concern that they are
unable to provide sufficient grey mullet on marae for customary functions.

No quantitative information is available on the current level of customary take. The
Minister of Fisheries provided an allowance for customary harvest of 100t beginning in
1998-99.

» [llegal catch

Estimates of illegal catch are unknown but anecdotal evidence suggests 10-20%
under-reporting is plausible.

7.2.2 Environmental and issues and threats

Grey mullet principally occur in sheltered harbour and estuarine ecosystems. Some of
these habitats are known to have suffered environmental degradation.

Some have speculated that declining commercial CPUE indices can be partly explained
by deteriorating health of west coast harbours. This deterioration is most often
attributed to changes in land use (and resulting harbour siltation and non point source
discharges) that in turn increases algal growth which may occasionally smoother
feeding grounds. Infestation of harbours by introduced marine pests such as the
Asian date mussel which change the shape and drainage patterns of tidal areas and
point source discharges are other reason often advanced

In reality there appears to be little hard evidence to support or reject these
suggestions.

7.2.3 Yellow-eyed mullet

= Commercial fishing

There is very little published information on the commercial fishery. MFish records of
catch history are not altogether reliable because of the tendency for yellow-eyed
mullet to be lumped in with grey mullet or otherwise erroneously classified/identified.

It is known that before 1960 the majority of yellow-eyed mullet was taken in
Northland. Between 1960 and 1968 there was a marked increase in landings from
Lake Ellesmere. Records also exist for landings in Napier and Manukau.

Since Yellow-eyed mullet was introduced to the QMS in 1998, landings have averaged
32 tonnes. Most of this catch is from YEM 9 (being the west coast of the upper North
Island). Historically there have also been significant catches from the east coast of the
North Island (YEM 1 and YEM 2) but catches from these areas have declined
significantly since 2000°%.

Current TACC is set at 68t. Just 22 tonnes were caught in the 2003/04 fishing year.

3To the point where in the 2003-4 season of 4 tonnes were caught in YEM 1 (and areas that
includes eastern Northland, the Hauraki Gulf and the Bay of Plenty) and less than 1 tonne in YEM
2 (and area from East Cape to Cook Straight).
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Even so, the Fisheries Assessment Plenary Report 2005 concluded that:

It is not known if recent catch levels are sustainable or whether they are at levels
that will allow the stocks to move towards a size that will support the MSY.

= Recreational fishing

Yellow-eyed mullet are a popular species with recreational fishers throughout New
Zealand (especially in QMA 1 - the area including the Hauraki Gulf).

There have been various surveys of the recreational catch although none are more
recent than 1999/2000. These surveys are problematic and subject to large margins
of error. The most recent survey estimated the total recreational catch of yellow-eyed
mullet at between 33 and 91 t. That would mean that the recreational catch is
significantly greater than the commercial catch.

No quantitative information is available on the current level of customary take.

7.2.4 Environmental issues and threats

Little is known about what, if any, environmental and habitat issues are associated
with the yellow-eyed mullet fishery. Similar issues as discussed for grey mullet may
apply.
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Patiki (Flounder)

8.1 Introduction

New Zealand has three species of flounder:
= Paatikitotara/Yellow-belly Flounder,
= Paatiki/Sand Flounder,
= Paatikimohoao/Black Flounder,

Of these, only the Black Flounder is truly a freshwater species. Other members of the
Pleuronectidae (flounder) family, such as the yellowbelly flounder, occasionally
wander into the lower reaches of rivers, but do not usually stay there.

The black flounder is endemic and found throughout New Zealand (see figure 7).
Although they are primarily a coastal species, they can penetrate well inland if the
river gradient is not too steep. Black Flounder have apparently been recorded more
than 100 km inland in some river systems.

Little is known about the life cycle of the black flounder. The larvae are undoubtedly
marine but where and when spawning takes place is not known. Black flounder are a
carnivorous species and feed on benthic megafauna (a variety of bottom dwelling
insects and mollusks). They are also known to feed on whitebait during the spring
migration (NIWA).

Figure 7 - Distribution of Black Flounder

Source: NIWA Freshwater Fish Atlas
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8.2 Fishery issues

8.2.1 Commercial fishing

Flounder are within the QMS species. However, they are not managed as separate
species but rather come under the generic “flatfish”. Flatfish category includes 8
species including the 3 flounder species mentioned above plus greenback flounder,
lemon sole, New Zealand sole/pakeke, patikinui/brill, paatiki nui/turbot.

Annual catches of flatfish have been between 3000-4000 t since 1997/98. Catch levels
peaked at 5160 tonnes in 1983/84 and again at 5086 t in 1993/94. The TACC has been
set at 6670 since 1990/91.

National exports of flounder species are around 800 tonnes per year with a value of
$6 million in 2004. Main markets are Australia, China and Spain.

Fisheries Assessment Plenary Report 2005 (the Plenary Report”) concluded that:

The size of the flatfish stocks depends heavily on the strength of the recruiting
year classes and are therefore highly variable. For this reason for all fish stocks a
constant catch at the level of the current TACCs is unlikely to be attainable or
sustainable, nor would it be likely to allow the stocks to move towards a size
that will support the MSY. It is not known if recent catch levels will allow the
stocks to move towards a size that will support the MSY.

= Sustainability Review

These issues associated with the one of the main flatfish QMAs (FLA1l) were
considered in the 2005 review of the sustainability measures and other management
controls for the 2005/06 fishing year. The initial position paper summarised the issues
as being about:

= Concern from coastal communities (including some commercial fishers) about
sustainability and local depletion of stocks in various harbours on the west coast
of the North Island.

= No total allowable catch (TAC) is currently set for FLA 1. The existing total
allowable commercial catch (TACC) is 1 187 tonnes.

= Ministry of Fisheries (MFish) policy when reviewing a stock to set a TAC if the
stock does not yet have one.

= Some evidence of declining abundance and recruitment in FLA 1. The decline is
considered unlikely to be caused by commercial fishing, but is nonetheless an
important factor in determining an appropriate TAC.

= The existing TACC, it were fully caught, being considered unlikely to move FLA 1
towards a level that could sustain the maximum sustainable yield (MSY).

Most of the discussion in the review was about yellow-belly and sand flounder being
the two most commonly caught flatfish with FLA 1.

The flatfish sustainability review, though only addressing 1 QMA, highlighted the
issues with the wider flatfish fishery. These centred on whether there is sufficient
robust information to draw firm conclusions about the state of the fishery and
whether the information that does exist reveals local depletion rather than a more
fundamental problem with the fishery as a whole.

In the end the Minister of Fisheries agreed with submitters such as Te Ohu Kaimoana
and SeaFic by making a decision:
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not to change the TACs for ... FLA 1 fisheries. In his view, scientific information
does not support a sustainability concern throughout these stocks. In some
cases, there is some information to indicate a decline in abundance in some
west coast harbours, but this trend is not evident on the east coast. On balance,
he did not believe there was sufficient information to warrant a reduction to
the TACs for these entire stocks.

Stakeholders have suggested a number of alternative tools to address
management issues in these fisheries. The Minister believed there was value in
considering some of these tools in more detail, and in particular, the possible
subdivision of the quota management area to take into account the different
fishery characteristics between the east and west coasts. However, he does not
see such a change as likely to address all the concerns raised. Rather, he
believes a package of measures may be necessary, and this will need to involve
considerable discussion with local users of these resources to work around

contentious issues. He has asked MFish to begin developing a process to discuss
possible measures as a matter of priority.

It is interesting that there seemed to be little attention paid to the aggregated flatfish
approach to the fishery. Almost no mention was made in the report to the black
founder and there appears to be no information on that species.

8.2.2 Recreational Fishing

Flatfish is a major recreational fish species. It was amongst the top five finfish species
harvested by volume in the most recent national survey of recreational fishing.

8.2.3 Customary Fishing

Flatfish is a species of customary significance. Patiki have traditionally been a popular
food source that can easily be caught by spear fishing. Customary design patters
based on the flounder shape have been related to hospitality, and being able to
provide abundant food.

There are no estimates of customary take of flatfish.

8.3 Environmental issues and threats

There is little or no information on environmental the effects on flounder.
Presumably changes to the nature of estuarine environments could be an issue as
discussed for grey mullet.
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Koura (Freshwater crayfish)

9.1 Introduction

As noted in Part 1 of this report New Zealand has two species of endemic freshwater
crayfish/koura:

= Paranephrops planiforms (the northern koura); and
= Paranephrops zealandicus (the southern koura).

P. planiforms can be found throughout the North Island and in Marlborough, Nelson
and the West Coast of the South Island.

P. zealandicus can be found in the east and south of the South Island and on Stewart
Island.

The northern species is larger and believed to be less aggressive. NIWA notes:

There are also differences in the breeding cycles. P. planifrons mate in autumn
and the females carry the eggs over winter. The hatchlings remain with the
mother until they are about 1 cm long, becoming independent from the mother
in spring and early summer. P. zealandicus mate in the summer and develop
from eggs to independent juveniles in about 15 months. Growth and time to
reproductive maturity depend on temperature. P. planifrons is thought to
mature in 18 months to 2 years, but P. zealandicus females may not be
reproductively active for several years

Koura are non-migratory, and both species inhabit a range of freshwater habitats such
as streams, lakes and ponds, and even in swamps. Koura shelter between stones on
gravelly bottoms but they can burrow into muddy bottoms, and will burrow well down
into swamps that dry out over summer, to wait until the water returns.

Koura are largely nocturnal. By day they tend to hide under stream banks, boulders,
logs, and tree roots. At night they emerge to look for food. Renowned as scavengers,
koura have a varied diet, including decaying leaves and aquatic plants, aquatic
invertebrates, and other animal matter. Cannibalism is a widespread problem with
crayfish in captivity, but is apparently not common in natural populations.

The other significant feature is koura’s sensitivity to environmental change. They are
recognised as a good indicator of water and habitat quality.

9.2  Fishery issues

9.2.1 Stock assessment

There is a lack of quantitative information on trends in koura abundance; however,
there is anecdotal evidence of decline.

To assist in measuring abundance NIWA has previously been involved in developing
and assessing sampling methods for koura that are suitable for research and
monitoring the state of these resources. Several methods were investigated as
practical tools for use by iwi groups.

The current state of this research (and the use of tools developed) is unknown.

It is likely the MFish has further information on koura but the scope of this project has
not permitted detailed investigation.
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9.2.2 Commercial fishing

There is no known commercial fishing of either species of koura although MFish
advise that there have been enquiries made from time to time.

Koura is not currently within the QMS. However, MFish apparently has desires to
bring koura within that system and is involved in preliminary work to that end.

One of the practical issues that would face a wild koura fishery may be the issue of
access to waterways.

= Regulatory issues

One of the principal obstacles that currently exist to a commercial/wild koura fishery
is the Freshwater Fish Regulations 1983. As noted earlier, regulation 71 prohibits the
sale of koura.

This is another example of the current overlap in the conservation and fisheries
regimes as they affect freshwater fish species. It is currently possible to be lawfully
engaged in commercial fishing for koura under the fisheries regime but be prohibited
from trading in the species under the conservation regime. Largely (it is said) to assert
the continued relevance of regulation 71 the Department of Conservation recently
successfully prosecuted an individual selling large volumes of koura (taken from the
Rotorua Lakes) to the restaurant trade.

9.2.3 Koura Aquaculture

Freshwater crayfish are farmed in Europe, North America and Australia. The first
attempts made to farm koura in New Zealand (in the 1970s and 80s) were
unsuccessful but early problems seem to have been overcome and there are now
thought to be 4-5 farms. Both species are farmed.

The first farm (Sweet Koura Enterprises) was established at Alexandra in the early
1990s. Sweet Koura Enterprises farm P. zealandicus uses an extensive (low
maintenance, natural ponds) aquaculture method.

The second farm (Clearwater Crayfish Ltd) established in the Wairau Valley in 1996.
Clearwater farms P. planifrons using a more intensive method involving higher
stocking densities and artificial raceways.

The industry is only now becoming commercial and volumes remain small
(Clearwater, for example, aims to produce around 2 tonnes of koura per year).

Project scope has not permitted more detailed research of the farmed koura industry
structure or total production figures but such information should be attainable.

Finally it may be worth noting that the regulatory issue discussed above also applies
to the sale of farmed koura. MFish have suggested that in fact the sale of farmed
koura, though routine, remains illegal under the Freshwater Fisheries Regulations
(even though those farms may hold valid freshwater fish farm licences) and the
Department of Conservation could, should it wish, take enforcement action against
the existing koura farms.

9.2.4 Recreational fishing

The amount of recreational fishing is unknown. The maximum combined bag limit of
50 koura per person was first applied in September 1993.
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9.2.5 Customary fishing

Koura have long been a delicacy for Maori and are an important traditional food
source. Te Arawa and Ngati Tuwharetoa of the Central North Island have particular
tradition as the Lakes of Rotorua and Taupo have held large stocks of koura.
Traditionally, fishing for koura began in November using tau koura (bracken fern
bundles on a long line).

A modern version of fishing with tau koura continues on some of the Rotorua lakes
and possibly elsewhere.

There is no data on the customary take.

9.3 Environmental issues and threats

Although koura do not appear on the threatened species list, they are thought to have
been lost from a significant proportion of their historical range through habitat
deterioration and the introduction of exotic fishes.

9.3.1 Pest fish
The most significant pest fish threat to adult koura is the Brown Bullhead Catfish.

Unfortunately catfish is easily spread and is colonising Lake Taupo where it may have
a significant impact of the koura stock.

Trout also predate on juvenile koura.

9.3.2 Water quality degradation

As noted earlier, there it is likely that changes in water quality (particularly reduced
bottom water dissolved oxygen) have reduced koura abundance in many lakes and
water ways.

Dissolved oxygen is reduced as a result of both point and non point discharges. (For
example, milk washings, slurry and silage liquor). Similarly, non point source
discharges of fertilisers can cause over-enrichment of water bodies and ultimately
eutrophication.

Koura are also known to be sensitive to ammonia levels.

As noted earlier, water temperature affects growth and reproduction rates so
activities such as removal of stream side vegetation and significant reductions of
water levels that may change average water temperatures may also impact of koura
populations in some streams.

9.3.3 Other issues

As bottom dwelling species that inhabits the substrate, koura will be susceptible to
works in water courses such as stream “cleaning”, gravel extraction, diversion of
water etc.
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Appendix 1— New Zealand native fish species

m M m -

Right-eye Black Flounder / |Y Common Common and widespread in
flounders paatikimohoao tidal lakes and lagoons
Pleuronectida | Rhombosolea although they have not

been reported from

e retiaria Chatham or Stewart Island.

They are primarily a coastal
species, although they can
penetrate well inland if the
river gradient is not too
steep; specimens have been
recorded more than 100 km
inland in some river

systems.
Yellow belly / |Y Widespread
Paatikitotara
Rhombosolea
leporina
Sand / paatiki Y Common Widespread
Rhombosolea
plebeia
Bullies Common bully Y Common Widespread and abundant
in tidal tal upland and
Eleotridae Gobiomorphus In tcal coastal upland an
o alpine lakes throughout
cotidianus
New Zealand
Giant bully Y Common Found in most regions
Gobiomorphus
gobioides
Tarndale bully Y Range Tarns of inland
. restricted Mar‘lborough (Molesworth
. station)
alpinus
Red-finned bully Y Widespread throughout the

country and have been

frequently recorded from
Chatham and  Stewart
Islands. However, their
preference for streams with
large  stable  substrate

Gobiomorphus
huttoni
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Bluegill bully

Gobiomorphus
hubbsi

Upland bully

Gobiomorphus
beviceps

Cran’s bully

Gobiomorphus
basalis

Eels / Tuna Short-finned

N

Status

Vulnerable

Common

Distribution

means that they are rare
along the east coast of the
South Island above Oamaru,
except for Banks Peninsula.
Diadromous.

Inhabit similar habitat as
torrentfish - swift broken
water in open rivers and
streams. They also have a
similar distribution pattern
to torrentfish, being absent
from Fiordland, Stewart and
Chatham Island, and rare in
Otago and  Southland.
Overall, they are not as
common as torrentfish,
particularly in Taranaki and
Coromandel.

Common along the east
coast of the South Island.
On the west coast, they
occur in the Hokitika, Grey,
and Buller River systems,
but are absent from rivers
north and south of there.
Recorded for the first time
on Stewart Island in 1998.
In the North Island, upland
bullies are found from the
Ruamahanga River
catchment up to the
Whanganui and  Patea
systems. They do not occur
in the northern half of the
North  Island. Non-
diadromous.

North Island only. Common
in most areas although rare
in an arc north east of
Taupo (probably as a result
of past volcanic eruptions).
Non-diadromous

Throughout NZ including
Chatham and  Stewart
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ETTY

Anguillidae

Prototroctida
e

Galaxids

Galaxiidae

Anguilla australis

Long-finned
Anguilla
dieffenbachii
Grayling/upokoro
ro

Prototroctes
oxyrhychus

Giant Kokopu

Galaxias
argenteus

Roundhead
galaxias

Galaxias
anomalus

Short-jawed
Kokopu

Galaxias
postvectis

Flathead galaxias

Galaxias
depressiceps

Y

Gradual
decline

Extinct

Gradual
decline

Gradual
decline

Gradual
decline

Gradual
decline

Distribution

Islands.

Throughout NZ including
Chatham and Stewart
Islands

Widespread. Often found in
lowland lakes.

Primarily a coastal species
and do not usually
penetrate inland very far.
Can establish land-locked
populations as in Lake
Brunner near Greymouth

Only in the Taieri and
Clutha catchments  of
Otago, (although there is
still some uncertainty about
the records in the

Pomahaka). Non-
diadromous.
Scattered populations

throughout much of the
North island but rare on
east coast. Distribution in
the South Island limited to
west coast and
Nelson/Marlborough.
Habitat appears limited to
streams with native forest
vegetation.

Fragmented distribution in
Otago - primarily the Taieri
also catchment but also the
Shag, Waikouaiti and some
coastal streams south of the
Taieri River

50



Dwarf galaxies

Galaxias
divergens

Upland Long-

Jawed Kokopu

Galaxias
prognathus

Gollum galaxias

Galaxias
gollumoides

Bignose galaxias

Galaxias
macronasus

Dune galaxias

Glaxias sp

Eldons galaxias

Glaxias eldoni

Gradual
decline

Sparse

Data deficient

Serious
decline

Gradual
decline

Distribution

Of the non-diadromous
members of the Galaxiidae
family, the dwarf galaxias
has the widest distribution,
although this pattern is
extremely fragmented. In
the North Island, dwarf
galaxias occur in the
headwaters of the Waihou
River near Putaruru, at a
few sites in the Rangitaiki
River near Galatea, in
Hawkes Bay, and the
Wellington region. In the
South Island, it occurs in
Marlborough and Nelson,
and on the west coast as far
south as the Hokitika River

Mid to high altitudes in
rivers and streams along
the east coast of
Canterbury. A population
also occurs in the
headwaters of the Buller
River (Maruia River) near
Lewis Pass. Non
diadromous.

Stewart Island, throughout
the Catlins and Southland,
and in the Nevis River
(which used to drain into
the Mataura).

Several locations in the
Mackenzie Basin in the
upper Waitaki River
catchment. Non
diadromous.

Dune lakes of Northland

Tributaries in the lower to
mid Taieri River catchment,
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Kauru (lowland) |Y
Long-Jawed Critical
Kokopu

Galaxias cobitinis

Alpine galaxias Y

Glaxias
paucispondylus

Banded Kokopu Y

Galaxias
fasciatus

Dusky galaxias Y Gradual

Glaxias pullus decline

Canterbury Y
galaxias

Glaxias vulgaris

Koaro N

Galaxias
brevipinnis

Nationally

Distribution

Otago. Non diadromous.

Kakanui River in north
Otago and the upper
Waitaki.

Mid to high altitudes
streams along the east
coast of the South Island
from Marlborough to
Southland.

Widespread around coastal
New Zealand but rare on
the east coast. Diadromous
or land-locked populations
in a few West Coast lakes;
land-locked populations in
Lake Okataina and Kaihoka
Lakes, northwest Nelson.

Otago region in tributaries
of the Taieri and Clutha
River catchments at mid to
high elevations.

Canterbury’s low to high
altitude rivers and streams.
Non-diadromous.

Widespread but almost
always found in streams
with native bush
catchments  except for
tributaries of upland lakes
that may be above the
bush-line

Diadromous but can form
land-locked populations in
river systems associated

with large lakes.
Populations occur in the
catchments of Lake
Tarawera, Taupo,
Manapouri, Pukaki,
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Lamprey

Petromyzonti

Inanga

Galaxias
maculates

Dwarf Inanga

Galaxias gracilis

Canterbury
mudfish

Neochanna

burrowsius

Northland
mudfish

Neochanna
heleios

Brown mudfish

Neochanna
apoda

Black mudfish

Neochanna
diversus

Chatham mudfish

Neochanna
rekohua

Lamprey /
piharau /

N

Serious
Decline

Nationally
endangered

Nationally
endangered

Gradual
decline

Gradual
decline

Range
restricted

Sparse

Distribution

Wanaka, and many other
inland lakes.

Diadromous stocks in some
coastal and most tidal lakes
and lagoons; land locked
populations in Northland
dune lakes

Coastal dune lakes of North
Kaipara Harbour, and Kai
Iwi Lakes near Dargaville

Canterbury from just north
of Christchurch down the
east coast to the Waitaki
River.

Northland (in a limited area
near Kerikeri).

Central New Zealand, from
Taranaki, through
Wellington and the
Wairarapa, and on the
northwest coast of the
South Island.

Primarily in swamps and
wetlands from the Mokau
River catchment in the
south to Kaitaia in the
north. Abundant in the
Waikato region, particularly
in Whangamarino Swamp,
and also occur on the
Hauraki Plains.

Chatham island.

Little known but probably
widespread in tributaries of
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ETTY

dae

(Sub  family
Geotriidae)

Mullet

Mugilidae

Pinguipedida
e

Southern
Smelts

Retropinnida
e

kanakana

Geotria autralis

Grey Mullet

Yellow-eyed
Mullet

N

Torrent fish / |Y

papanoko

Cheimarrichthys
fosteri

Common Smelt

Retropinna
retropinna

Stokells Smelt

Stokellia
anisodon

Y

Y

Status

Common

Common

Distribution

coastal lakes. Known to be
present in most regions

Found mainly in the North
Island and only in the Cook
Strait area during the
summer months. Although
primarily a marine species,
grey mullet will penetrate
considerable distances
upstream. In the Waikato
River they are found as far
inland as Karapiro Dam and
travel up the neighbouring
Waipa River to Te Kuiti

Widespread around NZ but
never far from coast.
Found all year round in
some water bodies (e.g.
Lake Ellesmere) although
they spawn in the sea.

Widespread in New
Zealand’s swift white rapids
of stony rivers and streams
but less common in Otago
and Southland.

Common and widespread in
coastal and tidal lakes
(including  Stewart and
Chatham lIslands), as well as
in lakes of the North
Island’s volcanic plateau;
populations in some coastal
lakes of Northland and
Wellington, some alpine
lakes of the eastern
Southern Alps.

Found only on the east
coast of the South Island
between the Waiau and
Waitaki  Rivers, Stokells
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smelt is a strictly coastal
species and is never found
very far inland.

Source: Adapted from various sources including the Atlas of New Zealand Freshwater Fish,
NIWA and New Zealand Threat Classification System Lists, 2002, Threatened Species
Occasional Publication 23, Dept of Conservation.
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