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RA4—2—2. FHEMBETHRELI AMS DEETOTSL(FDT)

Visit of Okinawa Prefectural
Government
Agenda

23-01-2018
AIMS Board Room

0830-0845 Welcome ° Introductions Sven Uthicke

e  Purpose of meeting

0845-0900 e Introduction to AIMS research Richard Brinkman

0900-0920 Research Updates: CoTS research in Okinawa/Japan Ken Okaji

0920-0935 Coral Reef Preservation and Rehabilitation in Mr  Norimi Tanahara
Okinawa

0930-1000 Morning Tea
1000-1025 Research Updates: AIMS Introduction to AIMS CoTS research Sven Uthicke
Nutritional ecology, ~Monitoring: larval

ecology and eDNA

1025-1045 Predation: Fish eDNA Frederieke Kroon
1045-1105 Monitoring: Current state of GBR outbreak Hugh Sweatman
1105-1125 Biological control: Microbes Lone Hoi
1125-1200 Biological control:  Sensory chemicals Cherie Motti

1230-1300 Lunch

1300-1400 SeaSim tour Matt Kenway

1400-1545 Discussions about extension of e  Scope Japanese delegation,
the MOU between AIMS and e Timeline David Souter, Richard
the Okinawa Prefecture e Location of signing Brinkman, Britta

Schaffelke, Frederieke

Kroon, Sven Uthicke

1545-1600 MEETING CLOSE

1830 Dinner: location TBA all
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Participants Role/Agency

Mr Norimi Tanahara Okinawa Official, Head Deputy Director General, Dept. Environmental Affairs
Mr Akifumi Tsuha Chief, Nature Conservation Division

Dr Ken Okaji Consultant, Coralquest Inc.

Ms Asami Taga Consultant, Okinawa Environment Science Center

Dr David Souter Research manager, AIMS

Dr Richard Brinkman Program leader, AIMS

Dr Britta Schaffelke Program leader, AIMS

Dr Frederieke Kroon Team leader, AIMS

Dr Sven Uthicke Research Scientist, AIMS

Dr Lone Hoj Research Scientist, AIMS

Dr Cherie Motti Experimental Scientist, AIMS
Dr Hugh Sweatman Research Scientist, AIMS
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) Okinawa’s COTS program 2012-2018

Comprehensive management program of
Crown-of-Thorns Starfish outbreaks in Okinawa

1. Develop early detection techniques

Establishing a framework for community-based monitoring
of adultand juvenile COTS

2. Research on causal factors

Evaluating the relative importance of causal factors of
COTS outbreaks in Okinawa

3. Establish an effective / efficient solution

Review previous control programs
Discussion on a future comprehensive COTS program

Highlights in FY2017

1. Juvenile ecology

2. Larval nutrition ke e P e ; a 5
3. Water quality . SR i l
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S sen enspor Juvenile growth in Okinawa %
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Comparison of Juvenile growth

7

©2013/2014
® 2014/2015

© 2015/2016
. 0100

COTS Growth curve

—— Manza

—— Sunabe
Iriomote Is (Field)
Fiji(Field)

---- GBR{Laboratory)

0250

©2013/2014
0200 - ® 2014/2015
© 201512016

Mortality rate survey
Random quadrat + N—-mixture model was infeasible

K4—4—1 (1). $BEF-E FTHRENEZTZEODILEVT—VI3VATA K.
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Daily mortality rate (%)

Diameter (mm)

Critical period? Further survey needed

Adv,
Larvae Early
o Larvae Adult COTS
—
- x O . ~Emryo
w 1 Ov— Qué=—
EJ : Trophic level Coral
1
1
e A
.Majur
Food #1 M major
Food #2 i

YOU ARE WHAT YOU EAT
Stable Isotope Ratio Analysis

d13C

13

Cend. A Ceond. B Cond_C Contral
QoumAK  Zumik  BEREMER O nmEK
Nanaplarkton/ Dunafiol sp.
Nanofiagellate /
Picapiankton/  Plcoplaniton/ POMABL
Bacteria/
Detritus. Detritus

+ Cond. € Bipin
 Dunaliella sp.
@ Adult

A Control Bipin
“# Cond. A Bipin

™ Cond. A POM
“® Cond. 8 Bipin
® Cond. B POM

are 240 210 80 50 120

8GR}

COTS larvae assimilated naturally occurring particles (POM)
= POM might be able to top up the shortage of phytoplankton

14 .

Bipinnaria

Brachiclaria

Bocy Length imm]

sy a8 5 08
P .
I TV A

COTS larvae can tolerate < 6 days starvation

ECie 8Os Be2p BOwe) Boikl SOz B0

- Cortrel WENR A 2 Exp B 5 Exp.C OEp D

o - - @ =

After hatched

Control

Exp.f

9.0

Poly-unsaturated Fatty Acids might be the important component

Faity Asids Campositan ()

15

0l | ®Mucus .
1Control
] .
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3 o >
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.
150/
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£ 100 .
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Tovd i3 0
eh) e W wsn

Experimant

COTS larvae can also feed on DOM released from coral (Nakajima et al. 2016)

-» DOM might also be a supplemental food source

chl.a
© Gh_n +Nursne

Sparilia
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; H

;oo

/
b TR
1 3

k 7
thaa o/

e
2

Protocol

#® 23 sampling points (2 control)
#® Sampling Fortnightly/Monthly
® Nutrients
TN:DTN:DIN+TP:DTP:DIP
TOC-DQC- Turbidity
® Chlorophyll a — Fluorometry / Logger / Satellite
® Catchment evaluation — GIS

Results (2014 - 2015

® Mean Chl.a 0.20+0.03 pg/L (0.05-0.98)
® 67% (<0.25): 29% (0.25-0.8)* 4% (>0.8)
@ South > North
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CHL. A/ 2018
i
m |- 1
e .
T .
:i.:‘.'i"“’:'f'i

S R R P
X g S
LA S

Phaea /2016

18

VAV nenort. ) 0

Current Data: Hycom 8km grid (1996 — 2014)
Chl.a: NOAA/AQuaMODIS 5km grid (1996 — 2014)
Model: Markov chain model

Algorithm: Lagrangian (Siegel et al. 2003)

Larval period: Ave. 3wks (2 - 7wks)

Larval survival rate: Fabricius et al. (2010)

Run: 10K larvae x 10K times (start from 24 areas)

g o
o, . : .
it tiiertee o,
- N ] e
IRy R T P A
8
oo <azs E
Avg Avg N S0 SE Min Max Med  Range N %

e o | w [ on o [ aw | om | se s = ‘AquaMODIS Chia|
heaon w w | m ax o im am i am (5km grid)
a2} 021 L 2 e i o e s e - - Aw152016

Larval Transport Skmulation Start : Philippines / Yaeyama / Miyako / Kerama
19 Start from each of 24 areas 20 pp / y / = Y /
+ Philippines, Taiwan, Guam :
xRz
: OKINAWA Is.
KA
i
M7 e
hipod’ e
s 2 MIYAKO Is.
X
YAEYAMA Is. 2 50 0 50 (k)
—
e
s

21

Start : Philippines/ Kerama

= o
= .

_ol;:’

22

Proportion of returning larvae (2010 data)

23

Proportion of returning larvae (2014 data)

24
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Outbreak Frequency Model

26

28

Where COTS larvae go?

Most COTS larvae return

to the areas near they
were born

(80% within 100km)

Few COTS larvae go to
. remote areas
D (rarely beyond 500km)

¢ Miyakels. -
e ‘ Kushimoto S—
Southem Ashizurl == —_—
Japan
Amakusa -
‘: - 1 Kagoshima —_—
FE ( Amanmils. = = e iy
Ré""’" Tokunoshima —
roup
(Amami) Lﬂklnnamhu Is. -
w Yoronls. - - _
i J’ Okinawa Is. O — —
Group Miyakols. —_— PR
(Okinawa) i =
o **“t**t.‘m“***‘m { Ishigakils.
s . i j iy ! . 1935 1940 1945 1950 1955 1960 1965 1970 1975 1360 19685 1990 1985 2000
Philippines  (SW) -ﬁ ¢NE)  Okinawa ls.
Site Yokochi (2004)
Onna (Qutbreak center)
Back in 1970s
29 30 2000 1.2 3 4 5 6
£
E
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£
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x

(Nishihira, 1976)

A possible Scenario

31

32

Before 1960s — COTS density maintained at Low level

20 0 20 (km)
T

H4—4-1
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1960s — 1970s Nutrient Runoff exacerbated
due to active land / coastal development

2 0 20 (km)
T

34

~ Primary by

Prolonged secondary outbreaks
COTS density maintained at HIGH level

20 (km)
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4—2. YUOOBESZEDEH

Coral Reef Preservation and
Rehabilitation:in Okinawa
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