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2016 Kaikoura earthquake

7.8 Mw, Uplift up to 6 m

e Subtidal became intertidal or terrestrial

e Subtidal emergent rock pushed up through
gravel and sand

* Exposed to altered wave environments




Sea Surface Temperature Anomaly (°C)
28 Nov 2017

New Zealand's most severe marine heatwave as observed in late November, 2017. Image / Ben Noll, Niwa
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Survey design

Kaikoura Peninsula South
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At each location: 2 sites
At each site: 3 transects

50 m transects perpendicular to the shore, from the
low tidal zone to depths of <10 m

2.5m x 2 m quadrats

. substrate type

. seaweed and sessile invertebrate percentage
covers

. numbers of mobile invertebrates surveyed

. fish counts,

. paua depths and sizes recorded

. video



Summary of initial surveys (2017)
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Summary of initial surveys (2017)

Oaro C No obvious
Cape Campbell L No obvious
Kaikoura North L No obvious
Kaikoura South L No obvious
Omihi M Minor
Rakautara M Minor

Ward M Minor-medium
Wharanui M Minor-medium
Okiwi Bay M Minor-medium
Waipapa Bay H Major
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PCO of entire
community data
- Seaweeds and
invertebrates

PCO2 (12.7% of total variation)
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PCO of entire
community data
- Seaweeds and
invertebrates

Initial decline in large
brown algae in 2019,
then increase 2020-22

PCO2 (12.7% of total variation)

Carpophyflum maschalocarpum
Crayfish

Sargassum Macricolpus
Serpulidae
Triplefin

Halopteris

aea willana

Marginariila Euptilota S \ %:é@gas lecka
/ Bfész%gglglngl%alr
Turfing coralline paiide golf ball - \Tethya ncrusting red algae
Encrusting coralline dndsburgia esmarestia Pyura sfgg %ena
Melanthalia
Pterocladia
40— ,
Plocamium Rhodymenia
Waipapa South
20+ Kaikoura South
819
22%g
1708 g 21 . 20y
17mgk),  Okiwi South 19
09  Kaikoura 20 W 19 00 17 18
Rahui 21
18 22 .
) 19 2 Waipapa
20 Okiwi North 21,720
Red algae
lLarge brown algae
-40
[ [ | | |
-40 -20 0 20 40

PCO1 (41.3% of total variation)

a - cf. Lopurella

Encrusting corallines
and encrusting

red algae,

foliose and
branching reds

North



PCO of entire
community data
- Seaweeds and
invertebrates

Initial decline in large
brown algae in 2019,
then increase 2020-22

PCO2 (12.7% of total variation)
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e ‘Recovery’ different for each
site and level of uplift.

e Ongoing stressors such as
sand and gravel movement
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Seaweed abundances through time
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Large brown algal species
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Large brown algal species
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Recovery — affected by scour and burial
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Fish grazing
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Recovery

Turbidity levels — increased runoff,
erosion

Contend with gravel/sand movement

Sea Surface Temperature Anomaly (°C)
28 Nov 2017 )

Still many changes in this

dynamic subtidal environment,
‘recovery’ far from complete




Okiwi 2017

Okiwi 2022




{, h‘ _-,U\
e 7.
LR
.

Photos: The New Zealand King Salmon Co. Limited



Potential phase shift?
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Potential phase shift?
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Potential phase shift?
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- - > Cumulative impacts of g2
POtentI a.l p h ase Sh Ift : earthquake plus ongoing
stressors and major
disturbance events
associated with climate
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Sessile invertebrate abundances

All sessile
invertebrates

(% cover)

Waipapa North:
Increases in % cover
of sponges and
ascidians 2017-
2020, then decline
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