,/ Toxic benthic microalgae in t
' South Pacific

sam.murray@Cawt'?bn.org.nz

4

" -~ -
. )
-

:T*m'i
D T

" CAWTHRON




A Microalgae are microscopic (<2 pm to 200 pm) photosynthetic plants
A Play a critical role in marine and freshwater ecosystems
A At the bottom of the food chain and essentially feed the ocean
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Carbon sequestering & atmospheric oxygen production
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Global sea surface temperature change (IPCC 2019)
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Global Mean SST (GMSST); modern history and model projections to 2100
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Predicted Temperature based on RCP 8.5: Om Depth
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Benthic harmful algae
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Ciguatera poisoning




Rhodes et al.,

Gambierdiscus distribution INn the South Pacific

2020

Gambierdiscus species
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In-situ field devices Marine specimens



Gambierdiscus polynesiensis

G. Polynesiensis CAWD212
(Rhodes et al., 2014)
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LC-MS/MS method

P-CTX-1B

Murray et al., 2018
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G. cheloniae CAWD232
(Smith et al., 2016)

G. honu CAWD242
(Rhodes et al., 2017)

Maitotoxins (Murray et al., 2022)

Novel species and metabolites
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Kermadec Islands and Northland
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Gambierdiscus and Fukuyoa

@ G. australes @ G. honu ()G. polynesiensis @ F. paulensis

— . 297
Rangitdhua / Kermadec Islands
N Rangitahua / g
' Kermadec Islands Raoul Island - Meyer Island
«| )
-29.5°
Aotearoa / _30°
New Zealand Macauley
-35° Island
N
0 50 km
— —_— L 23057
-178.5° -178° -177.5°
L34
—_— = Aotearoa / New Zealand
A" ----.‘_Island / 0 50 km
-34.5°
_ 7\ Rangaunu
\:-I arbolr Doubtless
e SR AT Bay
N e
e SN Bay of -35°
= ¥ Cnd
-45 -'% X Islands
| Ly
. o . A 3
South Pacific Ocean N Motuarohia i
\:i Island 3‘ >
500 km {\\ V& Te Uenga Bay .:iy
. | \ 1f 5 % 355°
165° 170° 175° 180° -175° 17257 173 173.5° 174 174.5°

Rhodes et al., 2020




Graphics: Jacqui Stuart

Benthic har

mful algae

T
S

AEROSOLS SWIMMERS ITCH ) < N

E— }).

Y e
&y o
x

FISHERIES CLOSED
HUMAN ILLNESS

Ostreopsis Gambierdiscus
PLTX-like

T,

@

MUSSEL AND OYSTER
HARVEST IMPACTED

Vulcanodinium
Pnlx

Prorocentrum




Northland
Te Tai Tokerau

Ostreopsis

Northland, New Zealand

Ninety Miles
Beach A R
Te oneroa a Tohe

harbour

' Rangaunu

Bay of Islands
Te Moana i Pipiri

Motuarchia
Island,

_TE RAWHITI ~
| INLET

Rhodes et al., 2023

4 —| Raoul Island
Kermadec Islands
Rangitahua North Meyer
1 T Island ,”
\ DENHAM
\ BAY |
\ [ J AV
! -/ Milne Islets,
l,l Boat Cove
\
. New Zealand
4 Aotearoa \
_ \ Macauley Island
| T~
5o AN
(North Island  § \
_/Te Ika a Mauiy” .
A % -
' : -
ff:
P ~ Survey stations
d L @ CURRENT STUDY
Y /\ previous
r,g N
' o 100 200 A
Km



Analytical method i oxidative cleavage
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Analytical method i oxidative cleavage
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Analytical method i oxidative cleavage
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Analytical method - Intact

PLTX (Palythoa sp.)

isobaric PLTX
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Compound discovery NZ
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Multi-laboratory comparison

A MLV in collaboration with Cefas (UK), UoNapoli (IT) and
UoAlabama (USA)

A SLV for [O] and intact at Cawthron - assess method
performance: linearity, sensitivity, accuracy and precision

A Fortified mussels, oysters, fish flesh, algal extracts with
PLTX, OVTX-a, OST-D

A This is currently underway and two publications are being

prepared
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Prorocentrum species in New Zealand
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