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Taonga species such as tuna (freshwater eel), koura
(freshwater crayfish) and kakahi (freshwater mussels) are
central to the identity and wellbeing of many Maori.

For generations these species have
sustained communities and helped

. transfer customary practices and
knowledge from one generation to
the next.

" ~ However, many communities are
- reporting that both the abundance
wand size of these freshwater taonga

3
are declining.

Te Kawaha, NIWA's National Centre
for Maori Environmental Research
has been working with whanau,

hapt and iwi for more than a decade
to co-develop methods for the
protection, restoration and economic
development of these species.
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TUNA SPECIES
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HOW CAN YOU TELL?

There are several ways to tell the three tuna species apart.

On a longfin eel the dorsal fin (the fin
that runs along the top of the eel) is Longfigg
longer than the anal fin (the fin that runs :
along the underside of the eel).

On a shortfin eel the dorsal and anal fin
are almost the same length.

e Bend the body

When you bend the body of a longfin
the skin ‘wrinkles’ on the inside curve.
This is not observed in shortfins.

e Does it have spots?

The Australian longfin looks like the
New Zealand longfin but has black
blotches along the top of its body.

Blotches on Australian longfin eel
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WHERE DO TUNA LIVE?
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Locations where shortfin eels are present
(NZDFF database 2019)
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Locations where longfin eels are present
(NZDFF database 2019)

Tuna are found in all sorts of freshwater habitats (places).

They like choosing places where they
can hide, like over-hanging banks,
under plants, rocks, boulders and tree
roots. They can squeeze into very
small spaces and dig down into the
mud.

Adult longfin eels like fast-flowing
water and stony river beds, and are
often found further upstream. While
shortfins like slower moving water
and are often found in swamps,

lakes, rivers and streams near the
coast. However, both species (types)
are often found in the same place.
Generally, small eels like shallower
water and large eels like deeper water.

Longfin and shortfin eels can be found
all over Aotearoa except in places
where they have been unable to get
past obstacles — such as large dams,
or where the habitat that they like has
been removed, damaged or polluted.
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WHAT DO
TUNA EAT?

Tuna will usually eat
anything they can find.
Although they have poor
eyesight, they find their
kai using their awesome
sense of smell. Tuna are
usually more active at
night and rest during
the day.

Small eels eat a range of small
insect larvae, snails, midges

and crustaceans (also known as
invertebrates). As their mouths get
bigger, they can eat larger animals,
such as koura, fish, small birds
and rats.

Tuna love it when it floods — during
and after a flood tuna will eat as
much as they can, filling their puku
with animals not usually found in the
water like worms, weta and beetles.

Invertebrate

Snail

The longfin eel is the largest fish in Aotearoa freshwaters,

and where they are present they are the top predator.
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LIFE CYCLE Tuna are the most widespread

freshwater fish in Aotearoa.

- ©
The tuna starts its life as an egg ‘

out in the Pacific Ocean.

Tuna Heke (migrant eel)

After a long life in freshwater
(on average between 11 and
52 years) tuna start to change
and stop feeding. This is when
they are known as tuna heke or
“silver eels”. During rainy
nights in autumn (and
sometimes spring) they
begin their long migration (or
journey) to the Pacific Ocean
where they spawn and are
thought to die.

TUNA HEKE

Adult tuna (feeders)

The adult tuna live for a
relatively long time in rivers,
lakes, wetlands, ponds and
streams, eating and preparing
themselves for when they are
ready to begin their migration
back out to sea.
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They also have an unusual life cycle which sees them
travelling between the sea, estuaries and freshwaters.

Larvae

They hatch at sea into
see-through (transparent),
leaf-shaped, larvae called
leptocephalii and spend between
9 to 12 months drifting on ocean
currents which bring them back
to Aotearoa.

LARVAE

Glass eel

When they reach the seabed
near Aotearoa (continental shelf)
they change shape and turn into
colourless eels called glass eels,

about 60-70 mm long. In early
spring they move into estuaries,
rivers and streams where they
rest to get used to their new
freshwater environment.

GLASS EELS

Elvers (juvenile eel)

After several weeks, they begin to
turn brown (gain pigmentation)
and begin their journey as an elver
and head upstream. Keep an eye
out in your local waterway during
summer for elvers travelling up
your stream.

ELVERS
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IS THIS TUNA A MALE
OR FEMALE?

When tuna arrive in the
freshwater as glass eels
they are neither male nor
female. They turn into male
or female depending on
the environment they live in
and other circumstances.

As an eel grows, the sex organs (testes
in males, ovaries in females) can be
seen as thin lines of tissue running
along the backbone inside the body
cavity. The male testis looks like a
string of beads, while the female ovary
looks like a folded net curtain.
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Generally, eels growing in high
densities (i.e. with many other eels
present) tend to become males,
whereas eels growing in areas where
there are few other eels present tend
to become females.

In all species of freshwater eels, the
females grow to a much larger size
than males. Thus, any eel above the
maximum size to which males grow
must be a female. However, anything
smaller than this could be either male
or female.

In shortfins, males do not usually grow
larger than 550mm (about 3509), so
any eel larger than that is a female. In
longfins, males grow to a maximum of
750mm (about 1.25kg), so larger eels
are females.

Male testes

Female ovaries

In all species of freshwater eels the females grow to a

much larger size than males.
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HOW OLD IS THIS TUNA?

It is not possible to look at the size of an eel to tell its age,
as growth rates depend on location and food supply.

A large tuna may be a young eel which
has grown quickly because of where

it lives (like high abundance of kai
around, low tuna population density,
and higher water temperature).

The only way to age a tuna is by
looking at the ear bones (called
otoliths). The otoliths grow as the tuna
grows, and each year a new layer is

added just like the rings in a tree trunk.

To age the tuna you count the rings on
the otoliths.

Tuna ear bones (otoliths)

Otoliths are very small (0.5mm to 5mm depending
on the size of the tuna). This magnified otolith is
from a 17-year-old longfin eel.
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PROTECT THE
BIG GIRLS!

Female tuna grow a

lot bigger than males.
Anything you catch over
about 750mm long is
probably a female.

The larger the female, the more
eggs she has. Female tuna can have
more than 20 million eggs! However,
female longfin eels are long-lived
and take several decades to reach
reproductive maturity.

Until they reach maturity and migrate
to sea, tuna (particularly the females)
are susceptible for a long period of
time to fishing activities as well as
mortality due to non-fishing activities.

There are concerns about a decline
in the number of large longfin female
eels in the fishery and what impact
this might have.

If you don't really need to eat it, put the big ones back so

they can travel the 1000s of kms out to sea to breed.
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HOW CAN WE HELP TUNA?

Protect, restore and create
new tuna habitat.

Restore upstream passage
by overcoming man-made
migration barriers (e.g.,
hydroelectric dams , water
supply dams, flood and
tide gates, fords, weirs and
overhanging culverts).

Restore safe downstream
pathways for adult migrants,
ki uta ki tai.

Ensure that sufficient adults
reach sexual maturity.

Provide good water quality.

Remove pest fish and plant
species.

Photos are kindly supplied by Phil Jellyman, Shannan Crow, Erica Williams, Mike Beentjes, Cameron
Walsh, Greg Kelly, Stuart Mackay, Robert McDowall, Nga Kaitiaki o Nga Wai Maori, John Jameson, Joseph
Potangaroa, Tracey Dalton, Ken Oliveira, John Clayton, Rohan Wells, Peter Robinson, Jacques Boubée,
Lindsay Hawke, lan Gear, Peter E. Smith, Don Jellyman, Mary de Winton and Alex Fear.
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National Institute of Water &
Atmospheric Research Ltd (NIWA)

is New Zealand's leading provider

of climate, freshwater and ocean
science. We deliver the science that
supports economic growth, enhances
human well-being and safety, and
enables good stewardship of our
natural environment.

Te Kawaha, NIWA's National Centre
for Maori Environmental Research
strives to deliver on Maori research
aspirations in a way that reflects Maori
values and respects both Maori and
scientific knowledge systems. We are
working with whanau, hapt and iwi
across Aotearoa.

We recognise that whanau and hapl across Aotearoa have an extensive range of names for their
freshwater taonga species. In this resource we have drawn on the most commonly used names, but please
check with your local hapt for the te reo that is relevant to your area.
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