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The first mass bleaching occurred in 1996 in the
main Hawaiian Islands.
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A second major bleaching event occurred in 2002 2 f
centered in the northern portion of the Archipelago ™
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Global Climfte Change

Changing weather patterns
Increased sea surface temperatures
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Coral disease

in Hawaii

18 disease states
widespread
low prevalence

Porites growth anomalies

Montipora multi-focal TLS

Montipora dark band



The first disease outbreak occurred in 2003 at French
Frigate Shoals
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Montipora white syndrome

Kaneohe Bay

eTerrestrial run-off
sReduced water circulation




Fish and turtle disease

eTumors in turtles and butterflyfish
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GBR- 3 major COTS outbreaks in the past 40 years

AN/ AIMS: Australia's tropical marine research agency.
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Crown-of-thorns starfish

Crown-of-thoms starish (COTS) are marnne inverebrates that feed on coral and occur naturally on eefs
throughout the Indo-Pacific region. When conditions are nght for COTS to multiply, they can reach plague
proporions and devastate the hard coral population on affected reets.

In the past 40 years, three major COTS
_ = outbreaks have had a major impact on many
N Clll"IUEI[E!'“I'Ial'IQE! FEET reefs of the Great Barrier Reef (GBR). COTS
' .. outbreaks are responsible for a greater

ECD.-S"'S[ET !malth decline in coral cover than any cther threat to
= Marine microbes
the GBR.

= Monitoring
> Sustainable use

> Water quality AIMS has implemented the most comprehensive COTS monitoring program in the world across the GBR. This
long-term program, combined with genetic studies, has shown that COTS outbreaks begin in the north and
migrate southward on ocean cuments overa 15 year penod. These surveys also show that healthy reefs generally
tully recover between cutbreaks, taking 10-20 years to do =0. Reets aftected by additional stres=es, such as coral

- bleaching, cyclones or poor water guality, may take a lot longer.
> Research activities ng. oy P quality, may g




serums of these fishes may have glyoo-
prodeins similar to those present in the
blogd of the Antarctic fishes,

Antiur L. DEVRIEs
Physiclogical Research Laborarory,
Serippy Institution of Qeeanography,
University af California, San Diego,
La folla 92037
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Coral-Eating Sea Stars Acanthaster planci in Hawaii

Abstract. An aggregation of 2 % I Acanthaster planci was obrerved jrom
-SI-‘PI'I.'HI!H'F IR969 to November 1970, The tea stars within the aggregation were
very pniform in size, and iheir reproduction was seasonal. Thelr average dinmeter
and weight aleo varied searonelly in a manser that tuggesis @ correlation be-
Iween average size and breeding condition, The aggregation rermained compacily
sitwnred in oa band a few o tens of meters wide and abour 2 kilomerers long,
parallel to the shore. The band did net move appreciably during the observation
period, The sea stars were feeding selectively on @ coral which war @ minors
component of the retal corgl cover, The coral fn the area war predonsinannly
alive, gnd the proportion of dead coral did rot increase appreciably during our

period of observarion.

Since 1963 large aggregations of
Avcanthasier planci, the crown-of-
thorns  starfish, have been observed
prazing onm reef corals in the Pacific
(1, 2), They were ohserved 1o be kil
ing maost of the hermatypic corals in
severnl places along Australia’s Great
Barrier Reel and on the lee const of
Civam. Im other places “dead™ reefs
are believed 10 have resulted from the
feeding of A, planci,

In August 1969 a dense aggregalion
of A. planci was reporied in the Kalohi
Channel [8 miles (12.8 km) wide] off
the south (leey const of the @land of
Malakas, Hawaii, This nggregalion was
featured in a documentary produced
by a Honelulu TV station and has
subsequently been investigated by the
State Fish and Game Division and by
a group of biologists from the Univer-
sity of Hawaii and the Bemice P.
Bishop Museum. In April 1970, the

just after the attempled eradication.

Approximalgly 20,000 A, planci
were aggregated din a band warying
from a few to tens of meters wide and
about 2 km long. The axis of the ag-
gregation was oricnied east and west,
almost parallel 1o the coast and abour
3 km offshore at depths varying from
12 o 30 m.

The - bottom in the vicinity of the
aggregation is covered with a dense
umiform growth of coral, with occa-
sional narrow sand channels running
diagonally out from shore in a norths
east-southwest  direction. The coral
cover is predominantly (about 90 per-
cent) Porites eompresta, a fnger cor-
al, extending about 1 m above the
substrate, The second most abundant
species (aboul 5 percent of the corals)
is Monripora verrucosa, a  shectlike
encrusting coral which usually occurs
at the base of the P. compressa but

bottom becomes a sandy slope. It con-
tinues to the west of the aggregation
for at least several kilometers. To the
east of the aggregation, the coral cover
B interrupted by a canyon 30 m deep.
East of the canyon the uniform area
of coral resumes and extends toward
the end of the island. The head of the
canyon B a deep slope. Al depths of
bess than 20 m this slope is predomi-
nantly covered with M. verrucosa. Al
greater depihs there i5 mo coral cover,

In October 1969 a mile-long tran-
sect line approximately parallel to the
aggregation was laid on the bottom by
the State Fish and Game Division, This
main east-west line was crossed every
250 yards (228 m) by lines extending
morth and south 250 yards on either
side of it, The junctions and inshore
ends of the lines were marked. both
on the bottom with concrete blocks
and on the surface with buoys. Five
censuses of the sea stars were taken by
the State Fish and Game Division at
approxirmately 2.month intervals, Daw-
ers swam along these bodtom  lines,
recording the numbers of A, planci
within 10 yards on either side of
25-yard line segmenis. In April 1970
approximately 10,000 individuals wene
injected, each with 10 ml of household

ammonia by means of hypodermic |

syringes. in an attempt o eradicate the
aggregation. During the survey, from
October 1969 to May 1970, the agpre-

gation remained in the vicinity of the |

tramsects but moved up 55 m oor less
toward shore at the western emd of
the apgregation.

The aggregation was abo sampled ar
about the same fimes by biologists
from the University of Hawaii. Acan-
tharter planci were collected from the
:l.ggﬂ!su.h'm and examined aboard 5hi_P_
Each animal was measured, weighed
wel, and examined for sex and gonad
state. Teams of divers abo made esii-
mates of species composition and the
amount of dead coral along the tran-
sect lines. A few tagging experiments
were also conducied,

The density of animals within the
Maolokai apgregation was variable. In
one location 158 animals were col-
lected from a circde of radius 10 m.
The density was therefore one animal
per 2 m® In other locations the ani-
mals were crowded topether so that
they often overlapped each other.

Slate Fish and Game Division, in
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Densely aggregaied paiches did not

Sept 1969-Nov 1970

Outbreak of COTS
off Molokal

20,000 animals

Branham et al. 1971. Science 172(3988):1155-1157




Sept 2005

Outbreak of COTS
off Oahu

1,000 animals
5 min tow
2.260m?
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Kenyon & Aeby, in review




Hawaii's rapid response
contingency plan for unusual

events of coral bleaching,
disease or COTS




Develop capacity to collect reports of events and
Initiate response teams

« Respond to events rapidly and efficiently

 Involve stakeholders that work in the field
on a daily basis and can make field
observations (i.e ocean tourism industry,
scientists, surfers)

 Develop infrastructure to receive and
follow-up on reports

e Create, train and equip response team to
assess iImpacts & make recommendations
for management



CORAL DISEASE AND HEALTH:
A NATIONAL RESEARCH PLAN

e Plan

008

CONSORTIUM
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Workshops for development of Hawaii's rapid response
contingency plan for coral bleaching & disease events

Education & Outreach Protocol development



HAWAII'S RAPID RESPONSE
CONTINGENCY PLAN

3 TIERED RESPONSE PROGRAM

CORAL BLEACHING REPORT  DISEASE OUTBREAK REPORT

REPORT CONFIRMATION SURVEYS: PRESENCE /ABSENCE

RAPID RESPONSE PROTOCOL INITIATED



HAWAII'S RAPID RESPONSE

CONTINGENCY PLAN AND THE ROLE OF THE
RAPID RESPONSE NETWORK

3 TIERED RESPONSE PROGRAM

CORAL BLEACHING REPORT  DISEASE OUTBREAK REPORT

REPORT CONFIRMATION SURVEYS: PRESENCE /ABSENCE

RAPID RESPONSE PROTOCOL INITIATED



Reef Check Foundation
Saving Reefs Worldwide

Corall Reeli Education,
Conservation & Monitoring




RAPID RESPONSE NETWORK

PRIMARY TIER
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Coral bleaching & disease monitoring network




HAWAIIAN

HELP KEEP HAWAIIAN
REEFS HEALTHY

REEFS AT RISK

Under pressure by coastal development and
global warming, Hawai'i's fragile reaf
ecosysiems are threatened with rising levels of
coral bleaching, disease and crown-of-thormns

sea star outbreaks. Join the "Eyes of the Reef” |-

network and repaort sightings of these events.

Mai ke kai mai ke ola.
E malama i ke kai.
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A healthy Hawarlan raef

From the ocean comes life.
Protect the ocean.

JOIN THE
EYES OF THE REEF NETWORK
AND REPORT SIGHTINGS OF
CORAL DISEASE, CROWN-OF-
THORMNS SEA STARS AND
CORAL BLEACHING.

If you see these threals,

please report them to:
www.reefcheckhawaii.org/eyesofthereaf

or, call (B08) 953-4044
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Eyes of the Reef
reporting form

Hawai'y' Hawai't Instituie of Marme
EYES OF THE REEF Network
ing/Disease/COTS Reporting Form

LE FHOTOGRAPIES AVAILABLEY

Coral disease identification cards
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HAWAII'S RAPID RESPONSE
CONTINGENCY PLAN

3 TIERED RESPONSE PROGRAM

CORAL BLEACHING REPORT  DISEASE OUTBREAK REPORT

REPORT CONFIRMATION SURVEYS: PRESENCE /ABSENCE

RAPID RESPONSE PROTOCOL INITIATED



Eyes of the Reef response network

level one: first observation and report by in water monitering efforts;

Community, NGO's, Management, Academia

= Reporis collected anline or by phone
= q EOR.O53 0044
! www recfcheckhawail.org

Use Standardized reporting form

REEFCHE%{ HAWAII Receive & House Reports “-»-_“

Standardized recording form

Report fallow-up:
Phone Interview
Site investigation =~ — e Case closed Photos?

. FEGIONAL COORDINATOR L
DECISION TREE =% (aseclosed

Confirmation of event _/

e
I = hl[anagmt DECISION TREE —— Initiate Res T
Media response E
MOU’s Case closed S0 ST - survey team

IC -incident commander

- CT -collection team
Dichrief & report ST -support team

I Recommendations to Management

Money
Dive plan




HAWAII'S RAPID RESPONSE
CONTINGENCY PLAN

3 TIERED RESPONSE PROGRAM

CORAL BLEACHING REPORT  DISEASE OUTBREAK REPORT

REPORT CONFIRMATION SURVEYS: PRESENCE /ABSENCE

Training workshop: Spring 2009

RAPID RESPONSE PROTOCOL INITIATED
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