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El NIino Southern
Oscillation

« World’s largest climate teleconnection

« Movement of warm waters across the
Pacific Ocean

» Affects climate on both sides of the
Pacific

Multivariate ENSO Index Version 2
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Oceanography of Australia

Australia

7’

Leeuwin Current

ArcGIS



Zooplankton
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How do plankton in Australian coastal waters
respond to ENSO?

« Does ENSO have an equal effect on all of Australia’s coastal waters?

« La Nina has been shown to decrease biomass and increase biodiversity
In Western Australia (Richardson et al., 2020; Feng et al., 2013)
 |Is this true for ALL of Australia?



The IMOS National Reference Stations:

Australia’s time-series

« Currently 7 active stations

« Esperance and Ningaloo stations
have been decommissioned.
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Methods

» Publicly available on the Australian
Ocean Data Network (AODN)

« Multivariate ENSO Index.v2
(MEI.v2) used as indicator of ENSO
intensity and phase

« Univariate approach to assess
variation of biomass with ENSO

- GLM

« Multivariate approach to assess
community composition

« nMDS, PERMANOVA, and homogeneity
of variance test

Mark Tonks



Zooplankton biomass increases with MEI value
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Zooplankton biomass increases with MEI value
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ENSO affects zooplankton biomass at each station differently
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Location is the main driver of distinction in copepod communities
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« Overlaps in the s.d. of some stations
* Maria Island is distinct from mainland
communities

 Darwin had the lowest variation, Port
Hacking the highest (p < 0.05)



A small but significant amount of community variation is driven by ENSO
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A small but significant amount of community variation is driven by ENSO
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Three stations showed higher community variation during La Nina

© i
< i
o H
<] 1
T u {
& o H
2
@
2 4
5 o
o
[a]
«© H
o H
T
La Nina Neutral El Nifio
ENSQ Phase
Australia
n
~ © p—
- o —_— i
- |
g © T 3 § 8 i
s o i oy : ;
< - | - _Kangaroo Island 5 ° i
3 ! - S m |
=] "2} s =
s $ 3
s £ °
a8 = 8 :
“ 0 '
el i
o j
)
=] T T T T
La Nifia Neutral El Nifio La Nifia Neutral El Nifio
ENSO Phase ENSO Phase
© o
© © =]
o o
b} ° - °
T o~ —r g g s i —
g © i o e £ i 3
£ s o 2 S i i °
o © : T 2 2 o !
2 ©° i o ° o |
8 : £ v £ ‘ {
= g - — T & © g |
g . — p s ;
o H | e | |
« L T T T T
© T T T La Nifia Neutral El Nifio La Nifia Neutral El Nifio
La Nifia Neutral El Nifio
ENSO Phase ENSO Phase
ENSO Phase




Higher variation in copepod communities during La Nina
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Key Findings

ENSO is a key driver in Australian coastal zooplankton biomass and copepod community
variation

Context is key
» Effect of ENSO is not universal across all of Australia’s coastal areas
» Understanding the local conditions of a time-series is pertinent

Importance of time-series

A lesson in the possibilities of climate change

» Climate teleconnections like ENSO provide an insight into the potential impacts of climate
change



Where to from here?

* Do these results hold up for Australian
coastal phytoplankton?

« Explore other climate teleconnections
« SAM, IOD
« Lags between environmental changes,

phytoplankton, and zooplankton in the
context of Australia

» Addressing effects of climate change on
Australian zooplankton




Thank you!

Integrated Marine
Observing System

Australia’s Integrated Marine Observing System (IMOS) is enabled by the National
Collaborative Research Infrastructure Strategy (NCRIS). It is operated by a consortium of
institutions as an unincorporated joint venture, with the University of Tasmania as Lead Agent.
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| am currently looking for PhD opportunities and would love
to continue working with zooplankton!

E: marc.koh@uqg.edu.au
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