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r‘ Te Waihora fish ecosystem

* Te Waihora has a rich fish ecosystem

* 46 species of fish
* 26 freshwater/estuarine species
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Key fish species

Tuna
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State of the Lake 2017: Fish

.« STATE

* How has the eel population changed over the last 50 years?
* PRESSURE

* Natural lake outlet closure
* RESPONSE

* Lake opening regime
* When do juvenile fishes enter the lake?

Te Waih%?er
*  Fish recruitment
Common bully population structure
Horomaka kohanga (tuna movement study)
Productivity survey (tuna and patiki)
Existing data collation
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How has the tuna population* changed over the last 50 years?

[

* Dominated by shortfin eel I shortfin Tz
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How has the tuna population* changed over the last 50 years?

* Dominated by shortfin Uncontrolled
* 40,000 shortfins
* 1,200 longfins 300 5
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* Research data only (no data from MPI databases)

How has the tuna population* changed over the last 50 years?

* Dominated by shortfin Uncontrolled
¢ 40,000 shortfins
* 1,200 longfins 500 5
* Commercial catch ~122t *°] i
700 ] Migrant male
« 250,000-500,000 tuna - TAC 256 ¢ pA——
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How has the tuna populatioln*J clhqnggd over thel IgsthQ Ye§r§?l
* Dominated by shortfin B 50 R — o —rams
o 40,000 shortfins i o X=422.8 X=382 X=434.4 i
* 1,200 longfins a5 L
* Commercial catch ~122t | i
+ 250,000-500,000 tuna g ... I
* 1970’s uncontrolled 5_:; 1
* Almost % NZ catch > 000 _ o 2010 1 200 400 600 800 10001200
* Shift to larger fish % 40 i X=51591  +Research data only
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When do juvenile fishes enter the lake?

* Opened to improve fish access (WCO)
e 15t April-15t June (outgoing tuna heke)
» 15t Sept-15t October (incoming fish recruitment)

* Considerations for lake openings
~ * Different species entering the lake at different times
* Lake obehihgé can be short (average of 20 days)
* Openings costly (takes up to a week)
* Timing of the opening is important to maximise recruitment
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When do juvenile fishes enter the lake?

* Sampled fish recruitment into Te Waihora over 3 years

Used fine meshed fyke nets
* 46,000 fishes captured

When do juvenile fishes enter the lake?

Fish species (common name) Size Time of year
(mm})| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May
Shortfin eel <70 .
Longfin eel <70
Torrentfish <50 —— _
Inanga <60 el
Lamprey* =450 . —

Common bully <35 q H _—_—

|
Common smelt 70— I —
Common smelt <45 __

Brown trout® <55

Yelloweye mullet <65

Black flounder*® <35 —_—

Yellowhelly flounder <35 | — = Present study
Sand flounder*® 35 [ | eedereeee| m— e - Past studies
New Zealand sprat <55

enhancing the benefits of New Zealand’s natural resources —""—_NL‘MA/—
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When do juvenile fishes enter the lake?

Fish species (common name)

Shortfin eel

Size

Time of year

(mm)| Jun | Jul

Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr

May

Longfin eel

Torrentfish

Inanga

Lamprey*

Common bully

Common smelt

Common smelt

Brown trout*

Yelloweye mullet

Black flounder® <35
Yellowbelly flounder <35 —
Sand flounder* <35 . =

New Zealand sprat <55

= Present study

=====ssn = Past studies
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When do juvenile fishes enter the lake?

Fish species (common name)

Size

P
ime of year

(mm)| Jun | Jul

Aug | Sep | Oct || Nov | Dec | J

Shortfin eel <70 s
Longfin eel <70 4
Torrentfish <50 —{ I

Inanga

Lamprey*

Common bully

Common smelt

Common smelt

Brown trout*

Yelloweye mullet

Black flounder®

Yellowhelly flounder <35
Sand flounder* <35 = e
New Zealand sprat <55
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Lake opening regime for fish?
e Conclusions

* Complex system for setting lake opening regimes
*  Timing will depend on trade-offs between many values

Time

Costs of since
Tides opening previous
opening

Trigger L
levels Lake Timing of

juvenile

Timing of :
species

outgoing

2 8 Lake height &
migrant fish

Channel morphology

—N

Taihoro Nukurangi
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Lake opening regime for fish?
. Tides opening previous
e Conclusions opening
* Complex system for setting lake opening regimes o
+ Just focussing on fish levels RS Timing of
. o opening| individual
* | 29 days between 15 April-31 May — Tuna heke, pak|k|| juvenile
Timing of -
outgoing Lake height & SPecies
migrant fish Channel
morphology
Fish species (comman name) Silll- - Time of year _
tmm) Jun | Jul | Aug | Sep | Oct | Nov| Dec | Jan | Feb | Mar | Ao My WCO
Shortfin eel <?0 ....... ...... =T 1 [ |
Longfin eel an | "_—
Torrentfish ) e e =
S T
Common bully <35 I ————————— —
Commeon smelt 21—
Brown trout* <55 _—
Yelloweye mullet <65 [ I _’_'_
Black flounder* a5
Yellowbelly flounder <35 N
Sand flounder® 5 Taihoro Nukurangi
New Zealand sprat <55
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Lake opening regime for fish?

* Conclusions

* Complex system for setting lake opening regimes
* Just focussing on fish

>9 days between 15 April-31 May — Tuna heke, pakiki|

« [>20 days between 1 July-31 August — prey fish species |

Fish species (comman name) Size

- Time of year

[mm) Jun  Jul |Aug | Sep | Oct |Nov | Dec Jan | Feb | Mar

== \\/CO

or  May

Tides

Trigger
levels

Timing of
outgoing
migrant fish
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Time

Costs of since
CEERS previous
opening

Lake Timing of

individual
juvenile
species

opening

Lake height &

Channel
morphology

Shortfin eel <70

Longfin eel <70 | ——

Torrentfish <50 ———_ =

Inanga <60 o ——a

Lamprey* M.‘ﬂl [ [ I I

Comman bully <35 - _

Common smelt <0 — " "

Common smeft <45 _‘._

Brown trout* <55 [ ! I [ |

Yelloweye mullet <65 —'—'—

Black flounder® <35 | ,___' ....... | |

Yellowbelly flounder <35 _'—- | L J"‘NL‘MA/
Sand flounder* <35 —_ Taihoro Nukurangi
New Fealand sprat <55

Lake opening regime for fish?

* Conclusions

* Complex system for setting lake opening regimes
* Just focussing on fish

>9 days between 15 April-31 May — Tuna heke, pakiki|

+ [>20 days between 1 July-31 August — prey fish species |

>25 days between 15 Sept-15 November — longfin and shortfin|

Fish species (comman name)

Shortfin eel <70
Longfin el <70
Torrentfish <50 I
Inanga <60
Lamprey* M.‘ﬂl
Comman bully <35 I
Common smelt <0 —
Common smelt <45
Brown trout* <55 [
Yelloweye mullet <65

Black flounder® <35 |
Yellowbelly flounder <35

Sand flounder* <35 [

New Fealand sprat <55

size -

(mmj| Jun _Jul  Aug Seo  Oct

Time of year
w | Dec | Jan | Feb | Mar

== \\/CO

Tides

Trigger
levels

Timing of
outgoing
migrant fish

photo: Clem Smith

Time

Costs of since
opening previous
opening

Lake Timing of

individual
juvenile
species

opening

Lake height &

Channel
morphology
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