Coral Disease Outbreak Investigation

Module 1

Course Content

The course has eight modules:

Module 1
Module 2
Module 3
Module 4
Module 5
Module 6
Module 7
Module 8

Background, Definitions and Overview of the Process
Structure and Function of the Response Network
How do you recognize coral disease?

Survey Methods for Defining Outbreak Area & Extent
Methods for Collecting Tissue for Biological Analyses
Sample Processing Methods for Biological Analyses
Resolution of an Outbreak Investigation

Special Considerations for Contaminant Sampling


Presenter
Presentation Notes
Welcome to the CDHC Coral Disease Outbreak Response Training Course
The course has eight modules that address:
Module 1 – Background, Definitions and Overview of the Process
Module 2 – Structure and Function of the Response Network
Module 3 – How do you recognize coral disease?
Module 4 – Survey Methods for Defining Outbreak Area and Extent
Module 5 -- Sampling Methods for Collecting Tissue for Biological Analyses
Module 6 -- Sample Processing Methods for Biological Analyses
Module 7 – Resolution of an Outbreak Investigation
Module 8 – Special Considerations for Contaminant Sampling


O
Overview

Module 1

Brief Coral Disease Background
Monitoring Vs. Disease Response
Response Network

Outbreak Investigation Steps
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Presentation Notes
This module will provide you with an overview of the coral disease outbreak investigation training provided in the following modules.  Background information on coral disease and threats to coral health will be discussed.  Reasons for formalizing the process of disease investigation will be outlined and an overview of the steps involved in an organized response will be given  This module will set the stage for the remaining seven modules.

http://www.richard-seaman.com/
http://www.richard-seaman.com/
http://www.richard-seaman.com/

Health is....

Module 1

a continuum between "... absolute health (a state
in which all functions are optimal) and death,
which occurs when functions are so severely
compromised that life is impossible. Between the
two points there is a region of relative health that
blends imperceptibly into a region that we can
define as disease.” Wobeser 2006
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Presentation Notes
It is important to define terms that will be used throughout the training.  The condition known as health has been defined by Gary Wobeser, an expert in wildlife medicine and disease investigation.  He asserts that ‘health’ is actually part of a continuum.  Absolute health is a state in which all functions are optimal, and death occurs when functions are too severely compromised for survival.  Most organisms function between these two states, in some form of relative health.  The goal of a response system is to address the issues impacting coral causing coral to tend toward the death end of the  continuum.  


Disease Is....

Module 1

“any impairment that interferes with or
modifies the performance of normal functions,
including responses to environmental factors
such as nutrition, toxicants, and climate;
infectious agents; inherent or congenital

defects, or combinations of these factors”
Wobeser 1981.
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Presentation Notes
For the purposes of this training course the definition of disease provided by Wobeser (1981) has been adopted. 


Threats to Coral Health
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Quality
of LIFE

Chemical

Biological
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Health can be impacted by these three types of threats acting singly, additively or synergistically to affect the vitality of coral reef ecosystems.
The condition of coral reefs is gauged by how well corals (or any living organism for that matter) are able to perform their normal functions…in the face of changing physical, chemical and/or biological conditions.
The condition of coral reefs exists along a continuum between optimal health and death…..the exact location on the continuum is dictated by how much their normal functions are damaged by these factors.



Anthropogenic Factors Impacting Coral Health
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Coastal Development and runoff

= Coastal Pollution

= Tourism and recreation
= Fishing

* Trade in coral and live reef species -
= Ships, boats, and groundings

= Marine debris

= Aquaticinvasive species

= Security training activities

= Offshore oil and gas exploration

= Global Warming/Sea Surface Temp
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Presentation Notes
Compounding the natural phenomena affecting coral, there are many different anthropogenic impacts as listed on this slide.


Web of Causation
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Presentation Notes
Because of the complex interactions that govern health condition, it may be appropriate to describe a “web” of causation, in which, even when an infectious agent is present, there are multiple factors actually causing what we observe as signs of disease. It is important, therefore, to take a broad, multidisciplinary approach to the study of coral disease and not to make any assumptions about causality during the process of an investigation. 
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Categories of Coral Disease
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Bleaching: loss of zooxanthellae

Non-infectious: physiological & lm G
morphological changes -

Toxins
Physical damage

Environmental stressors £
Parasitic: protozoans & metazoans
Growth Anomalies: tumors
Infectious agents: bacterial, fungal & viral
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Presentation Notes
There are five basic categories of disease that have been identified and which may be described in initial reports. These include bleaching, non-infectious physiological and morphological (shape) changes, infection by parasites, growth anomalies, and actual infection by pathogens such as bacteria and viruses. 
Bleaching is currently investigated by a separate response effort… but along with other factors may be an impetus for a Coral Disease Outbreak Investigation. Thus bleaching may be a precursor to a disease/mortality outbreak.


Monitoring
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Local involvement

Routine observation
and/or sampling to track
current conditions

Apparently healthy coral
Non-threatening disease

Data taken/Sampling
methods vary

Severe disease outbreak
has not been reported
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Presentation Notes
Monitoring activities differ from disease/mortality outbreak investigations.  They usually involve local activities encompassing routine observation to record current condition.  The data taken by various survey efforts is collected by a variety of methods and may not involve coral sampling.


Monitoring Goals
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Establish baseline condition & natural rates of
change

e.g. healthy/diseased

Incorporate surveillance measures

Identify possible cause & effect relationships
Evaluate existing prevention/ management measures
Measure effects of anthropogenic & natural stressors

Identify anomalies
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Presentation Notes
The goal of monitoring is to establish a baseline set of data on species types and abundance as well as interactions with other biota.  Often monitoring activities involve evaluation of existing prevention/management measures or measurement of the impact of changes to natural or anthropogenic stressors.  Because the monitoring efforts may be conducted over long periods (i.e., years), anomalies may be identified.


National network of available
responders

Unusual outbreak has been
reported

Sample collection is
standardized

Disease appears to be unique
In location and/or magnitude

Usually involves a species of
particular interest/concern
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On the other hand an outbreak investigation is a directed investigation to determine the extent and impact of a specific incident, causative agent(s), reservoirs or sources and transmission routes.

http://ccmaserver.nos.noaa.gov/products/biogeography/cres/OnePagers/coral_disease.html
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Investigation Goals

The Big Questions Viodule 1

What is it?
Old
Emerging Y

Where did it come from? %"

How is it spreading? S

Can it be controlled?

How can it be managed?
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Presentation Notes
The goals of a disease outbreak/mortality investigation attempt to answer some broad-ranging questions: what is it, old or emerging; where did it originate?  How is it being spread? Can it be controlled?  Is there a management option?


Why Create a Response Network?
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Develop coordinated effort among agencies
that traditionally work independently

Provide an organized response to a major
disease outbreak incident

Provide disease information that can be built
Into a long-term database

Improve coral disease diagnoses

Advance knowledge of coral disease
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Presentation Notes
The question is ‘Why create a response network?’  The study of coral pathology is in its infancy. It has been compared to our knowledge of human health in the 19th century. Many organizations are working independently to identify coral diseases, document them, and in some cases respond to them.  However, there is no large scale organization of these efforts in a way that prepares all locations to respond to unusual disease and mortality events in a timely manner.
Nor is there consistent use of a central location to report these events so that a history of outbreaks may be created.
Diagnoses are often made on a purely morphological basis, without a consensus of terminology and with very little reference material on the subject.
A response network will help to coordinate these efforts and improve diagnoses….and provide insight as to what actions to take. 




Outbreak Investigation Steps

Module 1

1. Establish existence of the outbreak;
develop case definitions

2. Confirm that the case is “real”
Est. background rate of the disease

4. Characterize the ‘who,’ ‘when,’ and
‘where’

5. Examine the descriptive
epidemiological features
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Presentation Notes
An outbreak investigation involves a series of actions:  establish the existence of the outbreak and develop a case definition; confirm that the ‘case’ is ‘real’, that is that it represents a new or magnified threat to coral health; estimate the background rate of disease; characterize the outbreak using the classic ‘who’, ‘where’ and ‘when’ approach; examine the descriptive epidemiologic features of the outbreak.


Outbreak Investigation Steps

Module 1

Generate a tentative hypothesis
Test the hypothesis

Collect/ test environmental samples
Prepare a written report

Implement control/ management
strategies
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Presentation Notes
Outbreak investigation actions continued:  generate a tentative hypothesis; test the hypothesis; collect/test environmental samples; prepare a written report; implement control/management strategies


Executing a Response

Module 1

How will our Response Network be
organized?

What steps are taken prior to a “"Response?”

What are the criteria for an Outbreak
Investigation?

What survey/sampling techniques will be
implemented?
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Presentation Notes
When the preliminary investigation concludes that a field investigation should be initiated there are several questions that should be answered:  how will the response network be organized? what steps should be taken prior to the ‘field response’? what are the criteria for an ‘Outbreak Investigation?  What survey/sampling techniques will be implemented?  Answers to these questions and many more will be provided in the next 7 modules.
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