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DISEASE

e “Any impairment of an organism’s vital
organ, system and/or body functions”.

 Infectious diseases: caused
by parasites / pathogens.

* Non-Infectious diseases:
caused by factors other
than pathogens (genetic —

environment- nutrition)

Bleaching



CURRENT STATUS WORLDWIDE

Over 30 diseases/syndromes reported worldwide - 22
of these in the Caribbean.

Only nine with pathogens identified (BBD-WBDII-ASP-
WPII-WPX-RBD-Tumors-Bleaching-Pink Band).

Only five of these fulfilled Koch’s postulates.

Mechanisms of tissue mortality only known for BBD.

Reservoirs proposed for 2 diseases (BBD-ASP).

One natural vector identified (H.carunculata).



CURRENT STATUS WORLDWIDE

Wide geographic distribution in the wider Caribbean.
More restricted in the Indo-Pacific.

112 coral spp, 10 octocorals, 11 sponges, 3 hydrocoral and
4 crustose algae species affected.

Wide host ranges for many diseases/syndromes

Contagion across colonies, species and different groups of
organisms — big concern.

Proliferation of names without pathological confirmation
— a problem for researchers and managers.
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CURRENT STATUS WORLDWIDE

Significant losses in coral cover, habitat and
biodiversity.

New syndromes are discovered every year but
pathological, etiological and ecological studies are

lagging.

Correlations with climate change and/or human
activities are not clear at this moment. Water
temperature increase however, seems to be the
common triggering factor.

Diseases (bleaching and infectious diseases) have become
one, if not the most important factor contributing to
the deterioration dynamics of coral reefs.



Geographic distribntion of BBDD, WBD and abnormal growths
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Caribbean viewed as a disease “hot-spot”

Emergence and virulence of high number of diseases/
syndromes in last decades.

66 % of all disease reports come from 38 Caribbean nations

22 (76 %) of 29 diseases/syndromes reported worldwide are in
the Caribbean (Caribbean has only 8 % of coral reef area).

42 zooxanthellate coral species affected (75 %)

High frequency of epizootic events over the years with
significant loss of coral cover.

Two major epizootic events have caused significant ecological
changes at local and regional scales.



Geographic distribution of BBD, ASP, WP-II, YBS, DSS-I in the Caribbean region
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Epizootic consequences

 Changes in coral reef community structure/function:
— Shifts in species dominance and composition

— Changes in population/species abundance and
distribution

— Significant reduction in live cover / biomass
— Reduction in biodiversity.

— Reduction in spatial heterogeneity / habitats
Reduction in productivity
Reduction in reproductive output
Evolutionary consequences ?
Socialleconomic consequences ?




CARIBBEAN CORAL REEF DISEASES*

* Pathogens identified
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Dendrogyra cylindrus
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Aurantomonas coralicida




A.palmat



" ASPERGILLOSIS |

Aspergillus sidowii
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CARIBBEAN CORAL REEF SYNDROMES*

* Pathogens have NOT been identified
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D. labyrinthiformis
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OTHER IMPORTANT REEF ORGANISMS AFFECTED BY
DISEASES / SYNDROMES *

* Pathogens have NOT been identified
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OCTOCORALS

Band syndrome
: Dead tissue
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Number of coral species

Number of affected coral especies by different diseases / syndromes
14

n = 42 species of coral
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Average disease prevalence (%)

Spatial and temporal variability

20
> — 1999
18 - I 2000
1 1 2001
16 - L‘\,\ B 2002
14 - A
12 -
10 -
8 ]
6 ]
4 - i noH
- [ i
0 | | |
Qo \Go \C2 \CO \3Z Qo o\e e\
o™ Wt ey sa‘“° P g0 et 00\0«\\|6031‘0

Geographic locality




Causes and sources of the fast emergence of new
and old diseases?

 Indirect human activities - Global Warming

— Modification to basic biological properties - limits of tolerance -
increase susceptibility.

— Increase prevalence and virulence of existing pathogens.

e Direct human activities

— Facilitation of movement of new pathogens

— Habitat deterioration — over-fishing - sedimentation

e Sources
— Local sources (virus — bacteria- other potential pathogens)
— Qutside sources — African dust — land sediments — human waste
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Barbados Mineral Dust (Annual Average: 1965-1996)

and Benchmark Caribbean Events

Staghorn and elkhorn corals die throughout the Caribbean Black-band disease rampant in Florida;
{major El Nifno) Corals bleach throughout the Caribbean
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This graph. courtesy of Dr. Joe Prospero. University of Miami, shows the overall increase in African dust reaching the island of Barbados since 1965.
Barbados is situated in the Windward Islands, which are hidden beneath the cloud of dust shown in the satellite image on the second page.
MNotice that peak years for dust deposition were 1983 and 1987. These were also the years of extensive environmental change on Caribbean coral reefs.




Managers perspective

How to protect coral reefs and marine habitats - MPAs would not
protect coral reef organisms from local-regional scale, water-borne
pathogens.

Development of remediation/restoration protocols

Development of early warning system and a rapid response team
Development of disease probes — improve field identification
Control of pathogens movement by human activities

Concerted effort between governments, researchers and managers
to restore and maintain high quality water conditions.



RESEARCH NEEDS

 Pathology and Etiology
— Identify pathogens - comply with Koch’s postulates
— Identify mechanism (s) causing tissue mortality.
— Better etiological characterizations - standardization
— Develop specific diagnostic methods for epidemiological studies

— Variability in space and time

* Epizootiology (epidemiology - ecology)

— Distribution, abundance and incidence of diseases and syndromes at
local and regional scales. Assess spatial - temporal variability

— Determine host ranges —natural reservoirs and vectors.

— Asses real impact - specific mortality rates (partial/total) associated
with each disease.

— Establish relationship of diseases with habitat deterioration / local
environmental changes and climatic change (global warming).

— Develop epidemiological models.



A more holistic approach?

Concerted effort of all stakeholders to control habitat deterioration
and environmental change and to better understand the dynamics of
the disease problem.

« FUNDING
« TIME
« SUPPORT
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