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Abstract: There is growing interest in translocating freshwater fish and invertebrates for conservation and
customary purposes. However, freshwater translocations in Aotearoa | New Zealand are complicated by
limited access to scientific and technical guidance, fragmentary governance, and ongoing marginalisation of
Indigenous rights and knowledge. In this paper, we review the past and present state of freshwater translocations
in Aotearoa | New Zealand to identify key challenges for policy and practice. We reflect on two case studies:
translocations of toitoi (common bully Gobiomorphus cotidianus) and kakahi (freshwater mussel Echyridella
spp.) at Zealandia Te Mara a Tane in the Wellington region, and an initiative led by Hokonui Riinanga to captive
breed and translocate kanakana (pouched lamprey Geotria australis) in Murihiku | Southland. Drawing from
these experiences, we outline how policy, practice, and research could support more participatory and evidence-

informed freshwater translocations.
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Introduction

Increasing pressures on freshwater ecosystems have prompted
questions about whether and how to translocate freshwater
species (Olden et al. 2011; Brauer & Beheregaray 2020).
Land development, arrivals of new species, increasing water
temperatures, and encroachment of marine and estuarine
habitat are reshaping freshwater environments and the biotic
communities that inhabit them (Reid et al. 2019; Su et al.
2021). Freshwater management has often focused on improving
water quality and physical features in the hope that species
recovery will eventually follow (Palmer et al. 2010; Tickner
et al. 2020). However, rehabilitating abiotic features alone
may not be enough to conserve many freshwater species,
especially those facing sustained declines or barriers to dispersal
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(Lake et al. 2007; Brauer & Beheregaray 2020). Recognising
these challenges, there has been a growing interest in active
conservation interventions such as translocation (e.g. Furlan
et al. 2020; Thiele et al. 2020; Moy et al. 2023; Buckley et al.
2024; Hedden et al. 2024).

The practice of moving animals and plants from one place
to another has a long history across diverse geographical and
cultural contexts (e.g. Wehi et al. 2023). In the past century,
it has gained momentum as a formal conservation strategy
(Seddon et al. 2014; Swan et al. 2016, 2018). Translocations
are now routinely used to support objectives such as species
conservation, provisioning of cultural and ecosystem services,
and knowledge building (Rayne et al. 2020; Gaywood et
al. 2022). However, translocations also involve risks to the
focal species and the recipient ecosystem. Concerns have
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been raised about biosecurity, animal welfare, depletion of
source populations, disruption of local adaptations in the
focal species, and undesirable interactions with other species
and habitats (Bubac et al. 2019; Berger-Tal et al. 2020).
Accordingly, guidelines have been developed to support
responsible translocation practice, such as the widely used
and adapted International Union for Conservation of Nature
(IUCN) Species Survival Commission (SSC) Conservation
Translocation Specialist Group guidelines (Fig. 1; IUCN/
SSC 2013).

In conservation science, translocations are generally
classified according to their objective and method. Conservation
translocations are those where conservation benefit is the
primary intent, including by returning populations to where
they have been lost (reintroduction); augmenting existing
populations to increase population resilience (reinforcement);
shifting species beyond their natural range to mitigate local
threats (assisted colonisation); or enhancing or restoring
ecosystem functions (e.g. ecological replacement) (Gaywood
et al. 2022). Mitigation translocations refer to the relocation
of animals immediately threatened with local extinction, for
instance, due to development projects or drying or polluted
waterways (Germano et al. 2015; Bradley et al. 2022). We
use customary translocations to refer to the movement of
plants or animals conducted by Indigenous communities
using established protocols and local knowledge. Throughout
this paper, we simply use the term translocation to broaden
our scope to include mitigation or customary translocations,
which may explicitly or implicitly include conservation benefit
alongside other outcomes.
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In Aotearoa | New Zealand (hereafter, Aotearoa),
freshwater ecosystems face habitat modification, declining
water quality, novel species interactions, and climate change
pressures (Collier et al. 2017; Gluckman et al. 2017). Altered
stream networks can contribute to demographic and genetic
isolation, prevent species from returning to previously
inhabited sites, and disrupt life cycles of migratory freshwater
species (Tonkin et al. 2021; Jolly et al. 2024; Waters et al.
2024). Native freshwater species have also received limited
conservation attention, typified by fragmented legislation,
lapsed recovery plans, and a tendency to focus on water quality
over species health (Hare et al. 2019). At least 39 species
(76%) of native freshwater fish and 177 species (26%) of
freshwater invertebrates are currently considered threatened
with or at risk of extinction, with a further 178 species (27%)
of freshwater invertebrates listed as data deficient (Ministry
for the Environment & Stats NZ 2020a; Drinan et al. 2021).
The extinct upokororo (freshwater grayling Profotroctes
oxyrhynchus) remains the only native freshwater fish legally
protected under the Wildlife Act (1953). Recentamendments to
the Conservation Act (1987) sought to improve the legislative
toolbox for managing native freshwater species and some
threats to them (Parliament of New Zealand 2019). Even with
these amendments, longstanding pleas to attend to the decline
of freshwater biodiversity remain pertinent (e.g. Tipa 2009;
Mclntosh et al. 2010; Weeks et al. 2016; Drinan et al. 2021).

In comparison to freshwater, significant expertise and
resourcing has been invested into terrestrial conservation
translocations in Aotearoa (Rayne et al. 2020). Multiple
species recovery programs involve the transfer of birds among
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Figure 1. Schematic of conservation translocation best practices, adapted from the International Union for the Conservation of Nature
(IUCN) Species Survival Commission (SSC) guidelines for reintroductions and other conservation translocations (2013). Boxes denote

each section of the guidelines.
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predator-free offshore islands and mainland sites (Towns &
Ballantine 1993). Decades of research and practical experience
are reflected in translocation reviews and best-practice
guidelines (e.g. Miskelly & Powlesland 2013; Parker et al.
2015; Jahn et al. 2022; Parker et al. 2023; Wren et al. 2023).
While terrestrial-focused guidelines do not always translate
neatly over to freshwater contexts (Lintermans et al. 2015;
Jourdan et al. 2019; Clinton et al. 2022), they provide a useful
starting point for rethinking freshwater translocation policy
and practice.

In this paper, we examine freshwater translocation policy
and practice in Aotearoa. While the “underwater, out of
mind” history of freshwater species brings its own challenges
(Hancock 2019), it also provides opportunities to explore
how translocations could be done differently, including
through participatory, culturally responsive approaches (e.g.
Cisternas et al. 2019; McMurdo Hamilton et al. 2021; Fischer
et al. 2023; Waipoua et al. 2023; Parlato et al. 2024). Here,
we write from experiences as Maori (Indigenous Peoples of
Aotearoa) and non-Maori who work closely with freshwater
species and spaces, including as researchers, practitioners,
and community members. We review current knowledge
about freshwater translocations in Aotearoa and identify
challenges and opportunities for translocation policy and
practice. To illustrate these points, we provide two case
studies of translocations led by, or in partnership with, Maori
communities. Finally, we advise how freshwater translocation
policy, practice, and research could support more participatory
and evidence-informed approaches.

Freshwater translocations in Aotearoa

Many whanau (families), hapt (sub-tribes), and iwi (tribes)
value freshwater fish for their important roles in Maori
cosmologies, social relations, and food security (Hiroa 1949;
Harmsworthetal. 2016; Whaangaetal. 2018). Thisisreflected
in the extensive knowledge and practices (matauranga) which
have been developed to sustain and enhance Maori food
gathering and resources (often referred to as mahinga kai; see
Phillips et al. 2016 for a fuller discussion). Both prior to and
following European arrival, freshwater fish populations were
frequently established or augmented through translocations
(Tau et al. 1990; Strickland 1993; Taikato 2021). Te Arawa
introduced tuna (eel Anguilla spp.) into Lake Rotorua, with the
first release credited to Hatupatu (Strickland 1993; Te Komiti
Whakahaere 2015). Other native species such as freshwater
koura (crayfish, Paranephrops spp.) and kakahi (freshwater
mussel Echyridella spp.) were translocated according to
seasonal dwellings and trade routes (McDowall 2005; Rainforth
2008; McEwan et al. 2019; Rayne et al. 2022; Thoms 2022).
Similarly, the distribution of toheroa (Paphies ventricosa), a
large intertidal surf clam, has been attributed to translocations
associated with ahumoana tawhito or traditional aquaculture
practice (Futter & Moller 2009; Ross et al. 2018).

The arrival of Europeans in Aotearoa wrought significant
changes to freshwater spaces and fisheries. Waterways were
gradually reconfigured through the construction of dams,
urban development, and European farming practices (Parsons
et al. 2021). These changes diminished water quality, fish
passage, and habitat quality (Jellyman & Harding 2012;
Stewart-Harawira 2020). From the late 1800s, introductions
of sports fish became common practice (McDowall 1994).
Acclimatisation societies were established across the country

to liberate and naturalise introduced species that would provide
a familiar source of food and sport for European settlers.
Brown trout (Salmo trutta), rainbow trout (Oncorhynchus
mykiss), and Chinook salmon (Oncorhynchus tshawytscha)
emerged as established sport fisheries, with trout, in particular,
negatively impacting on native fisheries (e.g. through predation
and competition; McIntosh et al. 2010; Jones & Closs 2017).
Fishing regulations protected trout (Chanwai & Richardson
1998), while the ability for Maori to access and practice
mahinga kai was eroded by legislative, socio-economic, and
physical means (e.g. Tohunga Suppression Act 1907; Waitangi
Tribunal 2011). The acclimatisation societies mostly evolved
into contemporary Fish & Game councils; since then, a new
regime for managing the translocation of native freshwater
species has emerged, primarily governed by the Department Of
Conservation (DOC) and the Ministry for Primary Industries
(MPI). Fish & Game New Zealand and its regional councils
oversee translocations of sports fish (i.e. trout, salmon, and
some coarse fish).

Between January 2014 and December 2023, over
800 applications were made to government agencies for
authorisation to transfer freshwater fish and invertebrates in
Aotearoa, of which 780 were approved, at a rate that seems to
be increasing over time (Fig. 2; data obtained through Official
Information Act requests). Of those authorisations, we found
that the majority were for non-native species, including 96
approved applications to transfer grass carp Ctenopharyngodon
idella for biocontrol of aquatic weeds and 469 approved
applications for salmon transfers, mostly through MPI. There
were 211 approved applications to translocate native fish and/
or invertebrates, typically made by businesses for unspecified
purposes or for mitigation (Table 1). We suspect that many of
those categorised as generic or unknown translocations were
also for mitigation, i.e. to clear the way for the construction
of infrastructure or to salvage fish from drying or polluted
waterways. Only 27 of the 211 approved applications were
explicitly intended for restoration, enhancement, establishing
populations, or conservation awareness (Table 1). Tuna | eel
were most often mentioned in applications to transfer native
aquatic life (104 approved authorisations), followed by
migratory galaxiids (46 approved authorisations). Species were
unspecified in 69 approved applications (e.g. for “All native
freshwater aquatic life”). In sum, contemporary freshwater
translocations in Aotearoa seem to primarily be motivated
by weed biocontrol, salmonid management, and mitigation.

Case studies

To provide additional context for freshwater translocations in
Aotearoa, we introduce two recent freshwater translocation
case studies. The lead authors of these case studies (KB,
JL, TM, RNP, DFS, MJW) were involved in leading and/or
implementing the translocation projects.

Case study 1: Revitalising freshwater ecosystems at
Zealandia Te Mara a Tane

Zealandia Te Mara a Tane is an ecosanctuary situated at the
headwaters of the Kaiwharawhara catchment in the Wellington
region, a site significant to Te Atiawa Taranaki Whanui and
Ngati Toa Rangatira. First established in 1999, Zealandia’s
early restoration efforts focused primarily on terrestrial fauna.
However, the launch of the catchment-wide “Sanctuary to
Sea” programme in 2017 created opportunities to reintroduce
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Figure 2. Number of applications to transfer live aquatic life approved by the Department of Conservation (DOC) and the Ministry
for Primary Industries (MPI) between 2014 and 2023, displayed (a) per year and (b) as total application numbers. Applications to MPI
to translocate salmon under the Freshwater Fisheries Regulations 1983 (467 approved applications over ten years) are not shown; the
remaining 312 approved applications are presented here. Data were obtained through Official Information Act requests OIA24-0016 and

OIAD-3697.

native freshwater invertebrates and fish, including kakahi
(freshwater mussel Echyridella spp.) and toitoi (common
bully Gobiomorphus cotidianus) which had both been lost
from the area.

Kakahi were the first freshwater animals to be translocated
into the Roto Mahanga wetlands, at the upper reservoir in
Zealandia. While the project was initiated by Zealandia to
restore an iconic keystone species, the focus was rapidly
broadened to encompass opportunities for relationship-
building, customary harvest, and matauranga revitalisation
(McEwan et al. 2019). This shift came about through a
growing collaboration between mana whenua and Zealandia,
and through the influence of Ropii Tiaki, the co-management
group for the Parangarahu Lakes area consisting of Taranaki
Whanui and the Greater Wellington Regional Council. In
2018, Zealandia team members, representatives from Ngati
Kahungunu, Rangitane o Wairarapa, Taranaki Whanui, and
Greater Wellington Regional Council collected a total of 50
Echyridella aucklandica from Wairarapa Moana and 150
E. menziesii from Parangarahu Lakes, translocating them
to Roto Mahanga to establish a new population (Ballance
2018). In 2022, a further 150 kakahi from Parangarahu
Lakes were translocated to increase genetic diversity of the
founding population. Collection and subsequent monitoring

days enabled Zealandia team members and whanau to work
together on the ground, with Taranaki Whanui rangatahi (youth)
encouraged to learn during the first translocation and lead in
the second stage (Michel et al. 2019). The translocations also
provided opportunities to explore matauranga associated with
moving kakahi. For example, testing showed that a method
incorporating traditional kete (baskets) and a bucket with an
air bubbler improved kakahi health and survival (Fig. 3a;
McEwan et al. 2019).

This collaboration set the foundation for a subsequent
freshwater translocation project involving toitoi. Kakahi
require fish host species to reproduce successfully, however
after the initial translocation, the established host species
was found to be less suitable than previously thought, as
they rarely occupied the area above the kakahi bed. Through
informal conversations that focused on relationship building,
members of Taranaki Whanui identified toitoi as a high priority
species for reintroduction, because of their known mutualist
relationship with kakahi, and their observed presence in the
littoral zone of the lake (Fig. 3b). In 2023, the first 160 toitoi
were translocated into Roto Mahanga, followed by an additional
139 toitoi in 2024. One further transfer is planned for 2025 for
a total maximum of 600 fish over the three years.

The translocations of kakahi and toitoi posed technical
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Table 1. Organisation type and transfer purpose recorded in applications approved by the Department of Conservation (DOC) and the Ministry for Primary Industries (MPI) to transfer
live native freshwater fish or invertebrates between January 2014 and December 2023. Seven permits included one or more introduced freshwater fish. Not shown are applications
that were in progress (1), status unknown (11), or cancelled (1). Data were obtained through Official Information Act requests OIA24-0016 and OIAD-3697.

Generic transfer/ Mitigation Research Enhancement Restoration Establish Conservation Release of Establish Aquatic Total

relocation population awareness captive commercial weed

/unknown /education fish fish farm control
Business 84 43 5 11 0 0 3 2 2 0 150
Council/ government 11 7 11 0 1 1 0 0 0 0 31
CRI/university 1 0 2 1 0 0 0 0 0 0 4
Iwi/hapt 1 2 1 2 0 0 0 0 0 0 6
Trust/non-profit/society 9 1 0 2 2 1 3 0 0 1 19
Community group 1 0 0 0 0 0 0 0 0 0 1
Total 107 53 19 16 3 2 6 2 2 1 211
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Figure 3. (a) Photo from the Zealandia Te Mara a Tane kakahi translocation in 2022. The kete (baskets) were bespoke made in the
raukawa style by Te Ropt Raranga o Manaia (Hikoikoi Weavers). Credit: Manaaki Barrett. (b). A toitoi in quarantine at Zealandia.

Credit: Zealandia Te Mara a Tane.

and logistical challenges. Both projects involved a lengthy,
expensive, and often confusing authorisation process. For
kakahi, two DOC authorisations (to transfer aquatic life and
collect from public conservation land) in conjunction with an
initial MPI special permit, two subsequent permit amendments,
and additional regional permissions were required. The
toitoi translocations to date have included a DOC transfer
authorisation, a MPI special permit, and a new regional permit
under an initiative being trialled by the co-management group
Ropt Tiaki. The novelty of the work also meant there was little
technical guidance available to help meet permit conditions
or to inform translocation methods (e.g. quarantine methods
for kakahi and toitoi). The tolerance of toitoi for sustained
disturbance to their natural behaviour was unknown; external
experts advised that many toitoi could die due to the stress of

collection, transport, and quarantine in unfamiliar aquarium
environments, while overnight settraps, initially recommended
asacollectiontechnique, also carry significant risks (A. Perrie,
Greater Wellington Regional Council, pers. comm.).

The novelty of the translocation and leadership of mana
whenua provided opportunities to bring matauranga to the fore.
Western science approaches to quarantine had focused primarily
on minimising disease risk and unintended consequences (e.g.
maintaining sterile environments, the secure release of water
to a treatment facility, maximising visibility of fish for rapid
daily disease assessment, and the possibility of prophylactic
treatment for parasites). In addition to upholding biosecurity
protocols, matauranga-centred approaches further sought
to honour the service of the water that had nurtured the fish
during quarantine (e.g. through karakia | incantations prior to
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the water’s release) and to minimise fish stress by drawing
from intergenerational knowledge of toitoi behaviour. For
example, the team adapted traditional whakaweku (bundled
bracken fern fronds; Hiroa 1921), initially used to collect toitoi,
to provide refuges within the quarantine aquariums, leading
to an immediately visible reduction in stress behaviour. The
team also used a natural biological filtration system, rather
than chemicals, for the quarantine environment by gathering
and growing local bacteria (found with Zealandia kdkopu
Galaxias spp.) within the filtration media, ready for the arrival
ofthe toitoi. Overall, acommitment to working collaboratively
enabled the Zealandia team and mana whenua to innovate new
approaches at the nexus of matauranga and Western science.

Case study 2: Hokonui Riinanga captive breeding and
translocation initiatives for kanakana

Kanakana, also known as piharau or pouched lamprey (Geotria
australis), are a traditional food source for Maori and a
taonga (treasured) species to Hokonui Riinanga in Murihiku |
Southland (Fig. 4a). From monitoring, stories from elders, and
community feedback, it is evident that this ancient, migratory
species is declining because of threats such as habitat loss,
migratory barriers, and increasingly poor water quality. Their
decline is deeply concerning to Hokonui Riinanga as the

tangata tiaki (caretakers) of the Mataura Mataitai, a designated
customary management site, and for Ngai Tahu whanui as
mana whenua. Hokonui Riinanga have publicly stated that
they will no longer sit idle while another taonga species faces
extinction (Jacobs 2024).

In 2022, Hokonui Riinanga launched a captive breeding
and translocation initiative for kanakana which centres
Indigenous expertise and aspirations. The work is supported by
amultidisciplinary team from government research institutes,
universities, and consultancies, as well as Native American
communities of North America who are actively involved in the
conservation ofthe Pacific lamprey (Entosphenus tridentatus)
(see Hess et al. 2022). Through these partnerships, Hokonui
Riinanga has sought to more fully understand the technical,
social, and cultural aspects of captive breeding and translocating
kanakana, including the development of a research roadmap
grounded in Maori worldviews.

A dedicated team of Hokonui tangata tiaki have been
actively translocating kanakana over Te Au-Nui-Pihapiha
Kanakana | the Mataura Falls as they migrate upriver from the
sea to spawn and die in freshwater (Fig. 4b). As recognised
tangata tiaki within the Mataura Falls Mataitai, the team has
authority to translocate through the South Island Customary
Fisheries Regulations (1999), per Ngai Tahu Claims Settlement

Figure 4. (a) An adult kanakana in an aquarium at Hokonui Riinanga for the development of captive breeding and translocation techniques.
Credit: Ben Crichton. (b) Riki Parata releasing kanakana upstream of Te Au-Nui-Pihapiha Kanakana (the Mataura Falls) during a trap
and transfer effort. Credit: Hokonui Riinanga Kaupapa Taiao team. (c) A female kanakana guarding eggs in an aquarium at Hokonui

Riunanga. Credit: Riki Parata.



Act(1998). Specific bylaws in the Mataitai provide additional
permissions through MPI. It is during these transfers that
kanakana can be selected as broodstock and transferred to
captivity. With the guidance of the Yakama Nation Fisheries
and the Confederated Tribes of the Umatilla Indian Reservation
from the Columbia River Basin, the team have started
developing best practice broodstock husbandry protocols. The
first step has been to understand if kanakana spawn naturally in
captivity (Fig. 4c) or whether gametes (eggs and sperm) need
tobe collected and fertilised artificially (i.e. in vitro fertilisation
after strip-spawning gametes). From here, they will investigate
how to grow offspring through all life stages in captivity, with
the goal of translocating captive-bred individuals back into
rivers to support population growth, ecological services, and,
eventually, sustainable harvest of kanakana.

Due to the novelty of the work and limited guidance
on how to appropriately care for taonga freshwater fish in
captivity, the team has had to adapt to challenges as they
arise. This has included navigating institutional processes
and a funding landscape not designed to support tribal-led
research and conservation initiatives. For example, animal
research ethics (e.g. to collect, house, and study kanakana)
are typically generally sought through research institutes
with an established Animal Ethics Committee; in lieu of this,
Hokonui Rtinanga was eventually able to secure ethics approval
through a partner organisation. An ongoing challenge is to
secure suitable funding to sustain and expand the kanakana
programme. However, with the recent launch of a dedicated
Taonga Research Centre, the team hopes to establish a long-
term research hub that will eventually support conservation
and customary initiatives for a range of freshwater species
(Leonard 2024).

Three challenges for freshwater translocations
in Aotearoa

In the following section, we propose that national freshwater
translocation practice and policy faces several key challenges:
(1) fragmentary legislation and governance, (2) limited
engagement with the social dimensions of translocations, and
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(3) limited access to and application of technical guidance.
We expand upon how we perceive these challenges to be
currently shaping the freshwater translocation landscape, and
how consideration of these challenges could help translocation
policy and practice to become more evidence-informed and
democratic. These perspectives are drawn from our collective
experiences (e.g. Case studies | and 2) as well the peer-reviewed
and grey literature surrounding freshwater translocations in
Aotearoa. A literature search using Web of Science on 14 Feb
2024 returned 226 initial results. After evaluating titles and
abstracts, this was narrowed to 11 papers detailing freshwater
translocations in Aotearoa. These results were augmented by
searching for papers citing, and referenced within, the initial 11
papers, as well as a Google Scholar search for grey literature.

Navigating fragmentary legislation and governance

The legislative landscape for freshwater fish management
in Aotearoa has been described as a “make-do-and-mend”
approach rather than one which is “coordinated, coherent [and]
pragmatic” (MacNeil et al. 2024, p. 118). Indeed, freshwater
translocations span multiple legislations and government
agencies, demonstrated most clearly in authorisation pathways
(Fig. 5). The main piece of legislation which sets out the
authorisation requirements for aquatic translocations is Section
26ZM of the Conservation Act 1987, although the Freshwater
Fisheries Regulations and the Wildlife Act (for protected
species only) apply to specific situations (MacNeil et al.
2024). Under the current legislation, responsibility for issuing
freshwater translocation authorisations is split between DOC
and MPI. The Department Of Conservation is responsible for
authorising the movement of aquatic life to locations where
it does not already exist (including fish farms) and to public
conservation land. The Ministry for Primary Industries is
responsible for the collection of aquatic life unless already
authorised under the Freshwater Fisheries Regulations (e.g.
customary and recreational fishing in accordance with fisheries
regulations and fishing for whitebait, sports fish, ornamental,
and unwanted aquatic life). The Ministry for Primary Industries
further oversees the release of aquatic life to locations where
the species already exists and translocations between the
islands of Aotearoa. While the division of authority may

MPI Special Permit for collection
/ AND MPI Aquatic Life Transfer Authorisation

YES AND DOC approval

/ Is it between islands? <

NO
Is the translocation to a site T
or fish farm where the species < YES
already exists? |
YES

\ Is it to public conservation land,

a reserve or a national park?

NO
\ MPI Special Permit for collection
AND DOC approval
NO . . .
~ MPI Special Permit for collection

AND MPI Aquatic Life Transfer Authorisation

Figure 5. A schematic of the Ministry for Primary Industries (MPI) and Department of Conservation (DOC) authorisations which we
understand to be required to transfer freshwater species in Aotearoa New Zealand, excluding sports fish (managed by Fish & Game),
grass and/or silver carp which have specific biosecurity requirements, and translocations authorised through Treaty settlements. At the
time of writing, applications for a DOC authorisation cost a minimum of NZ$2,000 and MPI special permits are costed at an hourly rate.
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initially seem clear, authorisations from both MPI and DOC
are often required.

There are also variations to authorisation procedures.
Department Of Conservation -led translocations do notrequire
authorisation per se, however DOC staff are still required
to follow standard operating procedures (per 26ZM of the
Conservation Act) when transferring freshwater species;
similarly, for species protected under the Wildlife Act, DOC-led
translocations are authorised following the same application
process as external translocations (L. Adams, J. Goodman,
DOC, pers. comms.). Fish & Game is exempt from requiring
authorisation for routine management such as stocking or
transferring sports fish between existing locations on the same
island. The extent to which authorisation requirements apply to
iwi/hapt-led freshwater translocations also varies. In general,
customary fisheries management practices are protected under
the Treaty of Waitangi (Fisheries Claims) Settlement Act 1992
and the Fisheries Act 1996. Specific provisions related to the
translocation of taonga species may also be included in some
Treaty settlements (e.g. Case study 2) or in agreements with
government agencies (e.g. Morris 2024).

This legislative backdrop can complicate translocations
for native freshwater species compared to sports fish and most
terrestrial species. ADOC interviewee in Duggan (2015, p. 24)
reflects that legislation pertaining to freshwater translocations
was originally designed to minimise the spread of unwanted
aquatic life, and that “now the process of meeting the legislative
requirements is...a barrier to also translocating native wildlife
for restoration purposes”. Compared to translocations under
the Wildlife Act, the predominant focus on biosecurity risk,
lack of best practice guidelines, and steep authorisation costs
for many freshwater translocations indicate that this legacy
endures (Fig. 5; Case Study 1; Rayne et al. 2020).

Engaging with the social dimensions of freshwater
translocations

Translocations can be seen as a social, as well as a biophysical,
process (Dando et al. 2023). Lyver et al. (2019, p. 398) reflect
that “translocations represent not just a physical movement
of species between regions, but also a mana (authority and
prestige) enhancing, relationship building exercise between all
parties, especially the Iwi groups involved”. Social dimensions
such as stakeholders (i.e. groups with rights or interests in the
translocation), social values (i.e. what people care about, and
why), and decision-making processes (i.e. how options are
adjudicated) profoundly shape translocation processes and
outcomes (Klein & Arts 2021; Dando et al. 2023). Engaging
with stakeholders, values, and decision-making processes
in a reflexive and democratic manner can build trust among
parties, and it may help translocation projects to identify and
achieve other outcomes that matter (Marino et al. 2024; Moro
et al. 2024). For example, Cisternas et al. (2019) reflect on
the benefits and challenges of a collaborative “get together,
work together, write together” approach to a frog translocation,
which helped to build trusted relationships and provided
opportunities for younger generations to interact with and
learn about protecting the species. Such benefits can also be
realised in freshwater translocations (e.g. Rayne et al. 2020),
however it is not always clear who should be involved in
freshwater translocations, or by what process.

In Aotearoa, a variety of people care for freshwater fish
and local waterways, including mahinga kai and conservation
practitioners, researchers, anglers, and local communities
(Tadaki et al. 2017). Recent droughts in South Canterbury,

for instance, led to a local outcry over regional council
regulations which prevented farmers from diverting irrigation
water to save dying fish (Murphy 2024). For Maori, rights and
responsibilities to taonga species are embedded in whakapapa
(often translated as genealogy although see Tau 2001; Te Rito
2007) and tikanga (customary values and protocols) (Kawharu
2000). He Whakaputanga (Declaration of Independence,
1835), Te Tiriti o Waitangi (1840; and the translated English
version known as the Treaty of Waitangi), and the WAI 262
claim provide further legislative mandates to recognise the
rights and interests of mana whenua (tribal groups with local
authority) in decisions relating to taonga species. WAI 262
refers to the claim lodged against the Waitangi Tribunal in 1991
which seeks the recognition of Maori rights and sovereignty
over all their taonga (treasured things, both tangible and
intangible), as guaranteed by Te Tiriti (see Waitangi Tribunal
2011; Potter 2022).

Translocation decision-making is a key process by which
different perspectives and values are expressed and negotiated
(Klein & Arts 2021). Multiple mana whenua and stakeholder
groups may haverights or interests in a freshwater translocation
project, particularly those occurring between catchments or for
migratory species. Within and across these groups, people—
including researchers and governmentagency staff—canholda
variety of views on whether interventions such as translocations
are appropriate, and what kind of processes and outcomes are
desirable. Forexample, whereas conservationists typically care
most about preserving species for their intrinsic value, others
may care more about how a translocation project can support
overall ecosystem health, co-governance arrangements, or
sustainable harvest (e.g. Moro et al. 2024). Little attention
has been given to freshwater translocation decision-making
in Aotearoa, which typically occurs on a case-by-case basis
and can vary from highly collaborative (e.g. Case studies 1, 2)
to little or no engagement with mana whenua or stakeholders.
More inclusive approaches to translocation decision-making
which could also be explored for freshwater contexts include
social feasibility assessment (Dando et al. 2023), structured
participatory approaches (e.g. Fischeretal. 2023; Parlato etal.
2024), and co-design approaches (e.g. Cisternas et al. 2019).

Of significant concern in conservation decision-making
is the side-lining of Maori rights, interests, and knowledge.
Currently, applicants for translocation authorisations are
encouraged, if not mandated, to consult with mana whenua.
However, it is often the relevant government agencies which
take on therole of engaging with communities and ultimately it
iswith government agencies thatthe application decision rests.
As such, levels of responsibility delegated to mana whenua
differ greatly from those conferred on DOC, MPI, and Fish &
Game. For any translocation—freshwater or otherwise—the
agency responsible is legally required to provide just2 1 working
days for mana whenua to respond to a proposed translocation.
Even if they can respond in time, communities may not
hear about the outcome. In instances where mana whenua
representatives are actively involved in decisions around
species management (e.g. through representation on DOC
species recovery groups), involvement is frequently voluntary
and under-resourced. Even for terrestrial translocations, the
participation of mana whenua and responsiveness to their
rights and interests is frequently driven by the relationships,
knowledge, and actions of committed individuals (often mana
whenua representatives), rather than being enabled by the
process itself (e.g. Galla et al. 2022 p. 49).
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Enhancing and applying technical knowledge to inform
freshwater translocations

Technical knowledge, including best practices and empirical
evidence, helps to design translocations that benefit the target
population and recipient ecosystem (IUCN/SSC 2013). For
example, appropriate handling procedures help to protect
the welfare of animals involved (Chandroo et al. 2004).
Understanding spatial connectivity, or how individuals
move between habitats and populations (i.e. meta-population
dynamics), can inform translocation decisions that support
genetic diversity, local adaptations, and migratory pathways
(Aitken & Whitlock 2013; Mable 2019; Ferchaud et al. 2020;
Furlan et al. 2020), and can indicate sink habitats to avoid
(Woodford & MclIntosh 2010). Translocation planning can
similarly benefit from knowledge about biotic interactions
such as food-web relationships (e.g. predation pressures
and requirements for food; White et al. 2021), disease risk,
competition (Barrett et al. 2021; Eglesfield et al. 2023), and
life cycle requirements (e.g. fish hosts for kakahi reproduction;
Melchior et al. 2023).

Despite this, freshwater translocations in Aotearoa tend
to lack technical guidance and comprehensive benefit-risk
evaluations (Rayne et al. 2020). We suggest that this can be
attributed to (1) limited technical knowledge overall, and (2)
limited application of available knowledge. First and most
significantly, alack of research and associated funding fornative
freshwater species limits the technical knowledge available to
inform translocations, such as spatial and biotic relationships
(Lake et al. 2007; Alther et al. 2021). Second, based on our
collective experience, the technical guidance whichis available
(e.g. IUCN/SSC 2013) is not routinely applied to freshwater
translocations in Aotearoa. One example of this is the tendency
for freshwater translocations to not be reported in the peer-
reviewed or grey literature (for exceptions see Pham et al.
2013; McEwan et al. 2019), which misses opportunities to
create awareness and contribute learning to a broader body
of knowledge (IUCN/SSC 2013; Cochran-Biederman et al.
2015). Under-reporting of fish and invertebrates has been
observed globally (e.g. Bubac et al. 2019); in Aotearoa, it can
likely be attributed to limited monitoring, under-resourcing,
and unclear statutory requirements. Other sources of technical
knowledge, including oral histories and harvester interactions
with freshwater species, have similarly had limited recognition
in freshwater translocation practice and policy (Ataria et
al. 2018; Clapcott et al. 2018; Herse et al. 2020; Rayne et
al. 2022; Thoms 2022). Against these challenges, there are
ongoing efforts to increase technical guidance and revitalise
matauranga associated with some freshwater translocations
(e.g. Case study 1; McEwan et al. 2019).

Uncertainty should not preclude action, especially in
time-sensitive situations (Parker et al. 2023). However, we
anticipate that many freshwater translocation outcomes
could be improved with increased technical knowledge and
routine application of best practices such as specification of
goals and objectives, risk assessment, adaptive management,
and reporting (Fig. 1; IUCN/SSC 2013). Concerns about
biosecurity and disease risks associated with freshwater
translocations add impetus to this (MacNeil etal. 2024; Tarkan
et al. 2024); zooplankton have been observed hitchhiking
with fish translocations and altering receiving communities
(Branford & Duggan 2017), while new invasive freshwater
species continue to arrive in Aotearoa, such as the gold clam
Corbicula fluminea first detected in 2023 (Somerville et al.
2024). Concerns have similarly been raised about proposals
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to release multi-generation captive-bred fish into the wild and
the potential for behavioural or physiological adaptations to
be transferred into wild populations (O’Sullivan et al. 2020).

Rethinking freshwater translocation practice
and policy

We have identified that freshwater translocations in Aotearoa
could benefit from (1) more cohesive authorisation and
governance processes, (2) engaging with social dimensions
such as the who and how of decision-making, and (3) more
consistent monitoring and reporting. In Case studies 1 and 2,
wereflected on the opportunities and challenges of translocating
several taonga freshwater species for conservation and
customary purposes. Both case studies highlight the difficulties
of developing robust and culturally sensitive approaches
with limited technical guidance, often for novel situations.
They also illustrate how collaborative and Te Tiriti-based
translocation projects can build trust, revitalise traditional
knowledge, innovate new knowledge, and activate broader
public care about freshwater species. In Table 2, we suggest
several ways that the ideas outlined above could be integrated
into translocation policy, practice, and research.

Beyond these provocations, we pose a question for wider
discussion: what role should freshwater translocations play in
Aotearoa in a changing world? Conservation translocations
appear to make up only a small number of freshwater
translocations, with many driven by aquaculture, development
mitigation, or fish rescues, and a handful for other purposes
such as mahinga kai or education (Table 2). Accordingly,
success may be conceived of quite differently within and across
freshwater translocation projects, although we contend that all
projects should seek to be evidence-informed and inclusive of
manawhenua and stakeholders. As conservation grapples with
how to be inclusive of diverse social values (Chan et al. 2016;
Pascual etal.2023), the wide range of motivations underpinning
freshwater translocations may provide an opportunity to explore
how conservation and other goals—particularly those of mana
whenua and local communities—can be better aligned.

There are other opportunities and concerns to consider
regarding the future of freshwater translocations. For
example, there is potential to explore how translocations
could be integrated with gamete cryobanking and reproductive
technologies (e.g. fish germ cell transplantation or broodstock
surrogacy) to support species conservation in culturally
appropriate ways (Yoshizaki & Yazawa 2019; Wylie et al.
2025). Translocations could also enable proactive responses
to predicted climate change (e.g. Pavlova et al. 2017; Thiele
et al. 2020; Chen et al. 2022); while dual or staged transfers
could help to fulfilimportant ecological functional roles before
other species are transferred (Bellingham et al. 2010). Kakahi
filter feeding, for example, may help to make habitat more
favourable for kdura by reducing suspended sediment (Collier
etal. 2018). The branching network of many waterways could
be used in multi-species management plans to build resilience
to climate-mediated changes in species distributions. This could
include restricting the presence of invasive species to one part
of'the catchment and allowing threatened species to flourish in
another area, much like offshore islands or fenced sanctuaries
for terrestrial species (e.g. Otago Regional Council 2023;
Hedden et al. 2024). However, longstanding concerns around
mitigation translocations (e.g. lack of rigour and rationalisation
of further environmental harms; Germano et al. 2015) need
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Table 2. Opportunities for freshwater translocations practice, policy, and research to support more evidence-informed, inclusive, and democratic freshwater translocations in Aotearoa

Enhancing and applying technical knowledge

Navigating fragmentary legislation

Democratising translocation practice and
policy

Freshwater translocation practice

Freshwater translocation
governance and policy

Freshwater translocation research

Plan and conduct translocations according to best
practice guidelines (e.g. [UCN/SSC 2013),
including benefit and risk assessment, monitoring,
and adaptive management.

Include multidisciplinary and local expertise/
matauranga (e.g. McEwan et al. 2019).

Report on and disseminate translocation process
and outcomes (e.g. [UCN/SSC global
re-introduction perspectives; Soorae 2021).

Consider how to resource and sustain monitoring,
adaptive management, and knowledge transfer
over time.

Adapt or develop best practice guidelines for
freshwater translocations.

Provide clear process and infrastructure for
reporting.

Evaluate factors associated with translocation
outcomes (e.g. Cochran-Biederman et al. 2015).

Build understanding of freshwater population
dynamics (e.g. spatial connectivity, genetic
diversity), biotic relationships (e.g. food-webs,
life cycles), and handling procedures.

Investigate emerging areas such as gamete
cryobanking and reproductive technologies
(e.g. Wylie et al. 2025).

During planning, allow sufficient time and
resourcing for authorisation processes.

Clearly specify the rationale, potential benefits and
risks, and objectives of the translocation when
applying for authorisation.

Explore whether other legislation or agreements
could apply (e.g. Treaty settlements or formal
agreements for iwi/hapi-led translocations;
Morris 2024).

Consider how authorisation processes could be
streamlined (e.g. interoperable application forms,
centralised repository for application records and
reporting).

Formalise cross-organisational collaboration and
communication pathways.

Consider whether current legislation is
fit-for-purpose.

Explore historical, current, and alternative
legislation and governance arrangements for
freshwater fish management in Aotearoa.

Build in time and funding for relationships
and partners.

Understand who has rights or interests in the
translocation (e.g. mana whenua, anglers, community
trusts, residents) and how they would like to be
involved or represented.

Seek to understand mana whenua and stakeholder
interests and values (e.g. through wananga, social
feasibility assessment; Dando et al. 2023).

Use decision-making processes that are fit-for-purpose
and responsive to Te Tiriti o Waitangi (e.g.
Harmsworth et al. 2016; Cisternas et al. 2019;

Rayne et al. 2020; Parlato et al. 2024).

Facilitate wider dialogue around aspirations and
strategies for freshwater translocations in Aotearoa.

Provide clear guidance and expectations around
engaging with mana whenua (including for DOC-led
translocations).

Resource mana whenua representation (e.g. in DOC
species recovery groups).

Build understanding of diverse social values relating
to freshwater species (e.g. Tadaki et al. 2022).

Understand social and cultural perspectives on
emerging interventions such as gamete cryobanking
and reproductive technologies.
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further consideration, as do biosecurity risks (e.g. Tarkan et al.
2024). National discourse and policy relating to biodiversity
and climate change (e.g. Department of Conservation 2020;
Ministry for the Environment & Stats NZ 2020b) offer
opportunities to bring such ideas into closer conversation with
areas such as ecological restoration, Indigenous governance,
invasion biology, environment planning, and climate change
adaptation.

Concluding remarks

Translocations have played a significant but underappreciated
role in shaping freshwater biodiversity in Aotearoa. This role
is likely to grow given accelerating environmental change and
interest in (re)introducing native freshwater species, although
we caution that some conservation goals, especially for species
with fragile source populations, may be more readily achieved
through focused management of existing populations and their
habitats. In this paper, we have identified ways that freshwater
translocation practice and policy can navigate fragmentary
legislation, rebuild technical knowledge, and support broad-
based decision-making that upholds Te Tiriti o Waitangi.
Aotearoa has been highly featured in leading conservation
translocations above water (e.g. Armstrong et al. 2015;
Gaywood et al. 2022); it is time to lead within freshwater too.
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