
Kingfish are renowned for their 
extraordinary quality and superb taste. 
In recognition of this and the desire 
for a white-fleshed fish to complement 
New Zealand salmon, NIWA initiated 
a research project in 2002 aimed at 
sustainable production of kingfish in 
commercial quantities. Over the course of 
that 20 year research, we identified that 
a land-based system was the best option 
for consistent, economic production 
of superior fish with the highest 
environmental credentials.

We call our fish Haku – kingfish in 
Te Reo Māori.

In partnership with the Northland Regional Council 
Northland Regional Council (NRC) and NIWA have partnered to create a new 
aquaculture opportunity – one promoting a more environmentally friendly future for 
the industry. NIWA is providing the scientific know-how, specialist equipment and the 
product sales, marketing and distribution, while NRC supports the project through 
specific lease agreements covering the core infrastructure and buildings.

Together, we are bringing you Aotearoa New Zealand’s first commercial-scale 
recirculating aquaculture system (RAS), located at NIWA’s Northland Aquaculture 
Centre. When operating at full capacity, the unit is projected to demonstrate the 
practical use of this type of technology for the commercial, whole-of-cycle production 
of kingfish by sustainably producing up to 600 tonnes of harvest fish per year.

Where are we located?
Our site is located alongside the dunes in Ruakākā within the rohe of the Patuharakeke 
hapū, ahi kā of this area on the Bream Bay coastline of Northland, Aotearoa New 
Zealand. Our year-round access to pristine water guarantees healthy growing 
conditions for our fish, prized for their high quality, rich creaminess, superior texture, 
and sweet flavour.
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reproducing broodstock groups can also be established 
to ensure a constant supply of eggs into the hatchery, 
where they grow into a reliable source of high-quality, 
premium harvest-size fish. The system also gives us total 
control across the production cycle, from egg to harvest 
– production of the right quantity, quality, and size of fish 
to match the market demand and supply chain logistics, 
with defined financial risks and mitigation strategies.

Ongoing research ensures continuous improvement of 
the unit. Components of the RAS are designed with 
maximum flexibility, so new technologies, as well as 
different combinations of technologies, can be tested. 
These include biofilters, particulate separators, drum 
filters, gas exchange systems, foam fractionators, ozone 
contact systems and UV sterilisers. The system can also 
be easily customised for different species, locations, and 
consumer preferences.

A land-based recirculating aquaculture system works 
a lot like an aquarium – it’s just bigger. The fish are 
grown in large tanks, where up to 99 percent of the 
water can be recirculated and reused after being 
filtered and treated to eliminate any impurities. 
Because they are grown on land, interactions between 
farmed and wild fish are completely eliminated. In 
addition, extensive infrastructure in the harsh marine 
environment is eliminated, along with the resources and 
facilities required to support and harvest the product – 
substantially reducing establishment and operational 
costs as well as the environmental footprint of the whole 
operation.

The RAS units can be controlled individually for 
temperature and day/night photoperiods, guaranteeing 
production that is unaffected by seasonality, adverse 
environmental conditions, or climate change. Multiple 

What is a 
recirculating 
aquaculture 
system 
(RAS)?



Our sustainability goals

3. Fish are fed a wholesome, nutritionally 
complete feed
Our kingfish are reared on site from egg to harvest. 
Larvae are fed live plankton (rotifer and artemia), 
then weaned onto granules as they transition to 
the juvenile phase. From then onwards, our fish are 
fed certified pelleted feed sourced from reputable 
manufacturers. The size and formulation of the feed is 
adjusted as the fish grow.

NIWA is committed to using feed only from certified 
sources that use sustainable raw materials. All our 
feed is free of growth hormones or promoters, 
genetically modified/transgenic ingredients, antibiotics 
or artificial colouring.

4. Harvest techniques strictly adhere to humane 
standards
Our fish are given a karakia before every harvest as 
part of our commitment to honouring the fish and 
the cultural connections we respect. Our harvest 
procedures have been developed with minimal stress 
being a key component, with an average time of 
less than five seconds from capture to the fish being 
dispatched.

Minimal environmental footprint
1. Small and compact

The farm is entirely land-based and exceptionally 
compact, occupying only about 3,000 m2 (0.003 km2) 
of land. The fully-commissioned unit will produce up 
to 600 tonnes of kingfish per year, equating to two 
tonnes/m2 or 2,000 tonnes/ha of productivity. We 
believe in the potential of expanding, and a further 
1.8 hectares of flat land has already been set aside for 
future RAS development.

Mahi tika mahi pai – Doing it well, doing it right.
We are committed to advancing New Zealand’s 
aquaculture sector through sustainable production 
with high environmental and quality credentials, while 
ensuring fish welfare is constantly monitored. Through 
our relationship with Patuharakeke, we continue to work 
together on ways to reflect the values of mana whenua 
in terms of kaitiakitanga, manaakitanga and mātauranga 
in our operation, with a focus on environmental 
certification, management and enduring sustainability as 
well as economic growth.

Animal welfare
As a Crown Research Institute, NIWA is a role model 
for animal welfare in the industry and has a strict code 
of Animal Ethics for the research and development of 
aquaculture species. We conduct specific research on 
fish health and welfare, such as disease treatment, stress 
physiology and water conditions, to ensure the best 
growing conditions at our facilities. Production processes 
further support the welfare of our kingfish.

1. Water quality is continuously monitored
Our water goes through several layers of particle 
removal and is treated to eliminate all risks of 
pathogens, parasites and diseases before reaching the 
fish. Every tank is also monitored to maintain optimum 
temperature, pH and oxygen levels, and to make sure 
the amount of ammonia, nitrate and suspended solids 
meets or exceeds best practice standards.

2. Optimum densities are maintained
Fish behaviour is routinely checked. Being a schooling 
fish, kingfish are particularly suitable for tank-based 
rearing, and are observed to naturally aggregate 
into compact schools within the tank. Our goal is to 
avoid disrupting this normal behaviour while securing 
healthy growing conditions.



2. Constant monitoring
The facility draws raw seawater and discharges clean 
seawater through the existing supply infrastructure 
which served the Marsden A and B power station 
site. The biosecurity plan and resource consent for 
on-site infrastructures and developments incorporates 
comprehensive discharge treatment and monitoring to 
ensure our activities do not have an adverse impact on 
the environment.

3. Reducing waste
Particulates, including faeces, biofilter floc and 
any uneaten feed, are captured with screen-type 
filters and treated. Those wastes are then conveyed 
into an anaerobic digestion unit, which allows the 
production and capture of biogas for energy recovery, 
final sedimentation of particulate material, and the 
conversion of nitrate to nitrogen gas. Our research 
facility is also investigating the capture and recovery 
of phosphorus, a non-renewable resource of particular 
significance for Aotearoa New Zealand agriculture, and 
exploring the use of by-products of RAS-based fish 
farming in supporting other aquaculture endeavours. 
This includes the production of nutritional supplements 
for shellfish culture and as a growing medium for 
commercially valuable algae. Algal culture may provide 
two benefits – as an industry in its own right and as a 
sink for dissolved nutrients.

4. Further reducing our environmental footprint
NIWA is actively engaged in research on circular 
economic activity, such as using waste to produce 
commercial algae, and cutting-edge carbon-neutral 
wastewater treatment systems to eliminate nitrogen 
discharge into the marine or freshwater environment.

Energy efficient
1. Fish reared in our RAS units can grow in optimal 

temperature conditions year-round because the 
thermal energy from the mechanical and biological 
processes within the land-based infrastructure already 
increases the water temperatures by approximately 
3°C, removing the need to actively heat the system.

2. While the energy requirements to operate are modest, 
counter-current heat exchange and pumping are also 
used to minimise the energy cost.

3. We are also committed to making good choices, 
and NIWA’s electrical contracts ensure the supply is 
entirely from renewable sources.

Low water usage
1. Our recirculating aquaculture system recycles up to 

99% of the seawater in our tanks and uses novel 
configurations of conventional mechanical and 
biological filtration water treatment technologies to 
minimise water use and maintain a tightly controlled 
environment.

2. We use minimal freshwater, which currently comes 
from the local municipal supply. We are also 
investigating the use of non-potable freshwater 
sources to reduce demand on municipal services.

For more information about our science, visit 
www.niwa.co.nz/aquaculture

For more information about our Haku kingfish, 
visit www.haku.nz


