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This toolkit is intended as a guide to recom-
mended practices for marine natural resource impact

event investigations. 1n some cases, this approach can be
used [or a marine natural resource CSI, But be aware that

your local jurisdictional issnes and/or fegal conditions may
limit or restrict the use of the procedures, equipment, and

other applications described in this manuat.

) \ .
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Ken Goddard, Director of the U.S. Fish & Wildlife Service National Wildlife Forensic Labéraiory, Author of Forensic Investigatar Novels,

Advisor to the TV show “CSI”, ex-homicide crime scene investigafor, and one of the founding fathers of the field of Coral Reef CSI,

This wolkit is the product of a variery of people’s hard work and effort which started back in late 2005 at the first
International Marine Protected Areas Congress (IMPAC) where one of the key themes was Effective Manage-
ment, wlich included a well-received session on Enforcement. As a result of the presentations and discussions
on the topic of marine enforcement, several congress pasticipants suggested forming an international effort 10
promote capacity building in the area of marine enforcement and nainral resource wvestigations geared 1owards
coral reef ecosysiems, Shordy afterwards, both 1he International Coral Reef Initiative (ICR1) and the U. S. Coral
Reel Task Foree (USCRTF) formally resolved to support this effort. [CRI created a Comminiee on Coral Reef
Enforcement and Natural Resource [nvestigation 1o expressly facilitate its occurrence. The [CRI Cominitiee was
made up of over 18 representatives representing 14 countries and islands, many of whom had exiensive experi-
o ence in coral reef natural resource mwanagement, marine resource impact investiga-

A s wu\ tion, and marine natural resonrce enforcement. The [CRI Commiriee

.. o S i I -
’ ﬁ b g

subdivided into an active working group which produced a early

draft oolkit, condncied a pilot field waining workshop on



Coral Reef CSI and held a series of short symposia centered around the theme of Coral Reef Iinforcemeni and
Investigation at the 2006 International Tropical Marine Ecosystems Management Symposium (ITMEMS) in
Cozumel, Mexico in an cffort to produce a series of internationally-accepted protocols and standards for con-

ducting investigations of short-term human impacts on coral reel resources. The combined and refined results

Gulko ef af {2008) ICRI Coral Reef CSI Toolkit

of these efforts have been put together in this toolkit.

Primary Authors and Editors:

Angelique

Brathwaite

Ken Goddard

Dave Gulko

Marinc Biologist, Coastal Zone Management Unit, Government of Barbados.
Angelique is responsible for protecting the marine and coastal ecosystems of
Barbados both in water in terms of monitoring to determine changes in health,
and out of water, developing environmenual policy and fegislation as well as

assisting in enforcement.

Dircctor of the U. S. Fish & Wildlife Forensic Laboratory, where he oversees
a wide variety ol national and international wildlife forensic investigations,

including work with Interpol. An ex homicide erime scene investigator, Ken is
also a best-selling fiction author and serves as an advisor (o the popular televi-

sion show ‘CSI’.

Led the development and design for this project. A marine nawral resource
manager and coral reef ecologist with the State of Hawai'i, he is the lead biolo-
gist for the Statc of Hawai®i involved in coral reef natural resource investiga-
tions. Dave is currently the Lead of the International Coral Reel Initiative’s
Committee on Coral Reel Enforcement and Natural Resource Investigations.
He is also an accomplished international marine natural history author who
has produced a large volume of marine educational and resource management
materials relating to coral reefs, and conducted numerous professional in-
structor trainings over his twenty-five years in the licld.




Patricia Ramirez

Romero

Nicola Barnard

Gulko et af. (2008) ICRI Goral Reef CSI Toolkit

Coral Reel Ecotoxicologist and Professor with the Universidad Autdénoma
Metropolitana — [ztapalapa, Mexico. Founding Dircetor of AMEQA, the
Mesoamerican Society of Environmental Toxicology and Chemistry, a non-
prolit organization of more than 100 environmental professionals from Mex-

ico, Central America and the Caribbean, Pat is directly involved with a number

ol active investigations and monitoring projects throughout Cenrral America,

Nicola Barnard is the Senior Programme Officer of the International Coral
Reef Action Network (ICRAN), located in the UK, where she focuses on ad-
ministration and implementation ol global, regional and national coral reef
ccosystem management projects. Her focus is on the development of innova-
tive initiatives and educational activities to improve tropical marine ecosystem
stewardship and capacity development for sustainable management of re-
SOUrces.

Section Authors and Reviewers:

Mick Bishop

Leah Bunee
Karrer

Eric Clua

Craig Downs

Juliana M.
Ferreira

Dircctor of Operations, Great Barrier Reel Marine Park Authority. Townsville, Austra-
lia. Responsible for coordinating field management in the 348,000 square km Creat
Barricr Reef World Heritage Area, including surveillance and enforcement strategies and
operations. He previously worked on commercial und traditional [isheries management
issues for CBRMPA and the Australian Fisheries Management Authority. Priorto this,
Mick worked for 12 years on international cooperation in research, industry and delense.

Senior Director of Conservation International’s Marine Management Area Science Pro-
gram, a global program addressing the major questions facing marine managed areas.
Leah was previously with NOAA’s National Ocean Service where she directed the Global
Socioeconomic Monitoring Initative through the Global Coral Reel Monitoring Network
(GCRMN).

CR CSI Regional Coordinator - South Pacific (Noumea, New Calidonia). Eric is the Pro-
gramme Manager for Coral Reef Initiatives for the Pacific (CRISP).

Director of Haereticus Environmental Laboratory. Craig has been instrumental in bring-
ing new methodologies and technologies into the ficlds of coral biology and marine envi-
ronmental risk assessment. A pioneer in attempting to bridge the medical world and coral
biology, he now is doing the same for toxicology and coral bielogy. specifically in regards
to the developing lield ol coral reef forensic investigations.

Juliana is a budding marine forensic investigator who is doing her PhD in Conservation
Genetics and works with the Brazilian Government and NGOs against the illegal wildlife g
trade in Brazil. CR CSI Regional Coordinator - South America (Brazil).

vi



Gulko ef 2. (2008) ICRE Coral Reef CS5I Toolkit

Berenice Primary translator [or the Spanish version of this toolkit. Reproductive Biologist with

Arteaga training in Sexuality and NGO management. Experienee in field work with young people

Calindo and rural women. She has developed, translated and written instructive and educative
material in different topics.

Beth Project Director with the U. S. National Oceanographic and Atmospheric Administration

Lumsden {NOAA) Coral Reef Conservation Program. Beth has been involved with coordinating
and developing a variety of marine enforcement training programs.

James James Spurgeon currently heads np the team of environmental econonnsts at ERM, an

Spurgeon international environmental consultancy, He has17 years applied experiesice of coral reef

econoniics, including vndertaking numerous damage compensation assessients associ-
ated with various impacis (e.g. ship groundings, portdevelopments, oil spills, cables and
pipelines etc). He has also written and published extensively on coral reels economics,

RubénTorres  CRCSI Regional Coordinator - Central America & Dominican Republic. Dr. Torres is
the Reel Check Director for the Dominican Republic and the Conservation Director for
the National Aquarium of Sante Domingo. Rubén previously was a marine biologist with
the Nature Conservancy's Parks in Peril Project.

Karenne Tun CRCSI Reginn-.ﬂ Coordinator - Southeast Asin. Karenne has been involved in eoral reel
menitoring and associated reef management issues threughout Southeast Asia for the last
seven years. She was the regional representative for the Global Coral Reef Monitoring
Network.
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IMPORTANT NOTE: The matevial in this toolkit is
designed 1o be used as part ofa professional field wain-
ing course and is not meant 1o be used by individuals

who have not gone through formal training in its use.

Disclaimer: The information contained within this toolkit is advisory

only and should not displace ANY public safety rules, regulations or

e T — = best practices as they apply 1o in-water activities, underwater, boat-

ady bund ot ot i phas ANY peldie aein ey bt s |

Lty v et a1 B ey 00 weberianer poing.

| et S ] ing, enforcement, or natural resource management activities.
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Regardless of region, most coral reef ecosystems
around the world are under various levels of
impact from illegal fishing, vessel groundings,

destructive  fishing, physical damage, coastal
pollution and runoff, overfishing, illegal
international  trade, over-lapping  (and often

conflicting) use by various user groups, bleaching,
chemical effects and endocrine disruption, alien
species-associated phase shifts, and nutrient-
associated phase shifts. Few areas have wrained
field investigators and well-developed natural
resource programs to properly assess and handle
the wide variety of anthropogenic events
occurring; in most cases, such short-term human
impact events often overwhelm the capabilities of
resource managers (o maximize prosecution,
mitigation, negotiation, mediation, or litgation
success. This takes on even greater significance
relative  to  mulli-counwury  joint-investigations
relative to shared coral reef impacts and illegal
wafhcking in coral reef products.

A-2

While legal systems and resource management
strategies vary from country 1o country, and island
to 1sland; successful investigation sirategies related
to coral reel anthropogenic events are relatively
limited, and as yet, unstanclardized at the most
basic levels,  Recently, groups of recognized
experts, both in the United States (The Coral
Disease and Health Consortium’s Forensics
Workshop Committee) and internationally (the
International Coral Reef Inidative (ICRI)
Committee on Coral Reel Enforcement and
Natural Resource Investigation), have proposed
initiating projects to create such standards. Such a
project, making use of both investigative and
rapid ecological assessment techniques, marine
evidence collection methods and handling, and
education of both the public and decision-makers
will enhance both resource protection and
management capabilities. This toolkit 15 the resull
of those efforts.

Dave Gulko
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The Language of Injury Investigation

Throughout this toolkit certain terms will be used repetitively and are used around
the world by professionals who investigate marine injuries. While individual defini-
tions may vary by jurisdiction dependent upon legal statutes and authorities, the gen-
eral definitions below will be used for this toolkit. Other terms are defined in the

Glossary (Appendix E).

Chain of Custody: A process used to main-
tain and document the controlled posses-
sion of physical evidence, so that no one
can alter, switch or change the evidence
without detection.

Control or Reference Site: A site that is
composed of the same habitat or subhabi-
tat type, at the same depth, and under
similar water regimes as the injured site
being studied.

Damage Pathway: Shows the route(s)
through which injury occurred at an injury
site,

Documentation: Written notes, audio/
videotapes, printed forms, sketches and/
or photographs that form a detailed re-
cord of the scene, evidence recovered,
and actions taken during the search of the
underwater impact scene.

Evidence ldentifiers: Tape, labels, contain-
ers, and string tags used to identify the
collected evidence, the person collecting
the evidence, the date the evidence was
gathered, basic event/impact informa-
tion, and a brief description of the perti-
nent evidence.

Impact Event Perimeter: The immediate
area around an existing injury source (ex-
amples: a spill zone, the area immedi-
ately around a grounded vessel, etc.).

Natural Resource Trustee (NRT): Any entity
with delegated authority to legally manage,
protect, and regulate sovereign natural re-
sources and/or habitats in a specified area.
Trustees usually claim jurisdiction over an
injury location or affected resource.

Responsible Party (RP): A term referring to
the individuals, owners, or company which
bear legal accountability for the resource
injury. When a RP has not been clearly
identified (or self-identified), the term Po-
tential Responsible Party (PRP) can be
used.

Primary Impact Event: The initial injury
event (for example a vessel grounding); of-
ten, but not always, the largest event at an
impact site, and usually the one that re-
sulted in any follow-on events at the site.

Secondary Impact Event: The follow-on im-
pact events (for example the response
boats that pull a grounded vessel off the
reef and cause additional damage). While
there usually is only one primary event,
there can be multitudes of secondary ones.

Standard Operating Procedures (SOPs): A pre-
agreed upon set of rules for how a team
performs its tasks and under what condi-
tions it operates.

A-3
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WHAT’S A CORAL REEF INJURY?
The physical, chemical, biological, and ulimately
ecological damage that results [rom short-term human
caused impacts in, on, or around coral reefs can form
the basis of most natural resource injury
investigations.

Cooral reef injuries may involve an ever-increasing
combination of damage forms, including direct and
indirect injury to the reef flora and fauna (both sessile

Organism Injury

Population Injury

FChip Wi reathiaee ony

Species Injury

Community Injury

forms such as Bt it : o
sponges, S PR s " N 11 :bitat Injury
octacorals, ' - : ;
bivalves,
crustose
coralline
algae, and
mobile lorms
such as crabs,
lobsters,
conch, fishes
and sea
turtles), reel [ramework injuries (breaking,
smashing, [racturing, over-turning crushing and/
or burial of coral colonies or underlying reef
substrate), alien species introductions, and water
quality effects. The resulting loss ol biological
and physical resources can have serious effects
on coral reefl ecosystem function, and can
extend far beyond the immecdiate reef habitat o
encompass acdjacent marine and coastal habitats

Ecosystem Injury

and subhabitats.

At
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RESPONSE TO A CORAL REEF INJURY?

For a given injury event, the Natural Resowrce Trustees (INRTS) are immediately conlronted with a number of
critical questions (What, Where, Who, How, Why, Identifyt which need to be quickly addressed:

I. What s it (What caused the injury)?
2. Where is it (Specific location, size of injury)?

3. Who will it effect (Public safety concerns, user group displacement,
resources at-risk)?

4, How will it impact natural resources or uses (Negative impact effects)?

(W3]

. What can be done (Immediately - response & emergency restoration;
Later - compensatory mitigation and on-site restoration)?

6. Why did it happen (Enforcement concerns, NRT management, lessons
learned)?

These Are The Questions You Ask During An Injury Event:

. Identify All Endpoints (Costs, Resources, Recovery)?

|

A-H



Gulko et of, (2008) ICRI Coral Reef CSI Toolkie

The International Coral /Qeej[ Ynitiative ICRY

The International Coral
eel Initiative emerged
cout of the recognition
‘that the coral reels and
related ecosystems [ound

in tropical and sub-
tropical regions are facing serious degraclation, pri-
marily due to anthropogenic stresses. Damaged or
destroyed reefs can be found in more than 93 coun-
tries, with the coral reefs in South and Southeast Asia,
East Alrica and the Caribbean facing the greatest risk.
It has been recognized that, if’ allowed to continue,
this decline is likely to lead to the loss of most of the
world's reef resources during this century.

The international scientific community has been fo-
cusing the public attention on the serious decline of
reefs for some years. Eventually, the concept of a
Coral Reefl Initiative to provicde a focus on the plight
ol reefs and on the actions necessary to reverse the
trend ol degradation emerged at various international
meelings in the 1990s. It was founded on the clear
recognition that many nations face similar threats to
coral reefs and related ecosystems as well as sinilar
manageiment problems,

[CRI objectives call for:

[ Governments and international organizations
strengthening commitment to and implemen-
tation of programs at the local, national, re-
gional, and international levels to conserve,
restore and promaote sustainable use ol coral
reefs and associated enviromments;

2. Each country and region incorporating into
existing local, regional, and national devel-
opment plans, management provisions for
protection, restoration, and sustainable use of
the structure, processes, and biodiversity of
coral reels and associated environments;

3. Strengthening capacity for development and
implementation of policies, management,
research, and monitering of coral reefs and
associated environments;

. Estabhshing and maintaining coordination of
international, regional and national rescarch
and monitoring prograims, to ensure efficient
use of scarce resources and a flow of informa-
tion relevant to management of coral reefs
and associated environments,

ICRI is a unicue environmental partnership that
brings the stakeholders together with the objective of
the conservation andl sustainable use of coral reefs for
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future generations. ICRI is an informal mechanism
that allows representatives of governments,
international organizations, conservation non-
governmental organizations, scientific associations,
and the private sector to consider the best strategies to
conserve the world's coral reef resources.

ICRI is not a permanent structure or organization,
hut an informal network that aims to catalyze the best
strategies to conserve coral reefs and related coastal
resources in the tropics. ICRI does not develop and
fund proposals, but ensures that the needs of the
developing world concerning their coral reefs are
conveyed to operational and [unding organizations.

THE ICRI COMMITTEE ON
CORAL REEF ENFORCEMEN'T
& INVESTIGATION

In late 2005, ICRI created a Committee on Coral
Reef Enforcement and Investigation to address needs
of member countries and associations relative to best
management practices and training in in-water
investigatory methods. The group was tasked to
develop a training program on conducting in-water
coral reef enforcement and natural resource
investigations, which can be adapted for use in any
major coral reef region. In large part, this training
program was to be centered around a multi-layered
toolkit {what you are holding in your hands) made up
of teaching modules on various aspects of coral reef
investigation techniques and protocols. Types of
investigation training would include techniques
applicable to vessel groundings; destructive fishing,
illegal take, oil, chemical & sediment spills; pollution
events including eutrophication; aquatic invasive
species; and chronic subiethal events.

The primary focus of the toolkit will be to train coral
reefl resource managers, environmental assessment
specialists, forensic investigators and litigators on
conducting coral reef enforcement and natural
resource field investigations. Hands-on training to
accompany the toolkit will result in regional rapid
response investigative capability being available for
coordinated regional response efforts by resource
managers who have gone through the regional

training workshops using the toolkit, I

The results of these efforts will be the training of key
individuals within each coral reef country in the
international protocels being developed for
concucting defensible investigations of marine natural
resource impacts on coral reefs to determine
responsible parties, mitigative strategies and gather
evidence for decision-making specifically tailored o
their regional coral reef issues and concerns. Over the
long term we expect to see increased capacity within
cach country’s marine resource management and
enforcement efforts, specifically as it relates to [
improved investigative capacity leading to increased
success in prosecution, mediation, mitigation,

restoration or litigation; along with greater public
education and support resulting from these successes.

We also envision greater regional multi-country
cooperation involving investigations and rapid

response capabilities, including formation |
of regional rapid response teams to deal '
with large-scale and multi-country
marine natural resource impact
investigations.
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Stages of a Coral Reef CSI Field Investigation:

FIELD TIMELIME

PRIMARY DAMAGE
INVESTIGATION A OTITIES RELATIVE TO | TIMELINE
PHASES IMPACT EVEMT I s
Initiate ¢ Collect Incident Location and Immediately After 1° Impact Damage and
Investigation Other Parameters Infermation Impact is Reported Peripheral
(REPORT) * Deploy Field Team
+ Set Event Perimeter Prior to Impact 1° & 2° Impact Damage
The Cavse and Peripheral
e e * Set Impact Perimetoer Removal/Cessation
1° Response
* Define Habitats & Subhabitais {pending safety/field
{RESPOND) lacisi Damage
ogistics concerns)
* Identify & Document Damage
Pathways
* Document Specific Damage to Immediately After 1° & 2° Impact Damage
The Habitats, Subhabitats, Key Species | Impact is Removed/ and Peripheral
Taaeh Ceases
" * Collect Physical & Other Evidence 1° & 2° Response
Assessment (pending safely/ffield
ey Damage
¢ |dentify Impacts to Users logistics concerns)
{RETRIEVE})
1° Removal /Cessation
Damage
* Document Biomass, Biodiversity PostRemoval 1° & 2° Impact Damage
The Rapid Impacts Relative to Control Sites or and Peripheral
: Cessation
Ecological T R
* Identify Ecological Functions 1° & 2° Res
ponse
Assessment {pending safety/field
e Damage
(REA) logistics concerns)
| (-3 o
(REVIEW) 1° & 2° Removal/
| Cessation Damage
|

Note that as an investigation proceeds, additional forms of impact need to be incorporated into the
data gathering (see the damage timeline). Also note that during the REA phase, fieldwork occurs not
only on the impact site, but also on appropriate reference sites in order to quantify probable loss and
establish estimates of recovery. The REA phase is crifical to an investigation for mitigation and restora-
fion decision-making.

A-8




Gulko et &f. (2008, ICRY Coral Reef CS1 Toolkit

For any marine ecosystem injury, there are six (6) basic questions that form the core of the feld
investigation:

@ What is the injury? In other words, what caused the impacts observed?

@ Where will it go? What is the area of

impact? Where are the primary and
secondary impacts moving? Are there
any public safety concerns?

@ Who will it effect? What are the natu-

ral resowrces at risk? What user groups
will be displaced by this? Are there any
public safety concerns?

@ How will it effect? What are the

expected negative actions or negative
impacts. Are there any public safety con-
cerns?

@ What can be done? What are the

emergency restoration, mitigation, and
restoration recommencations.

@ Identify the endpoints? What will

need to be accomplished in order to end the injury response.

These are the questions (or the answers) that are always at the forefront during each phase of the field
vestigation and are always being re-evaluated by the field team as they approach each phase. They are
also the key questions that should form the basis of the incident command center where the non-field
Natural Resource Trustee (NRT) personnel manage the various aspects of the injury response (Public
Safety, Security, Reconnaissance, Spill/Pollution Response, Salvage, Investigation, Clean-Up,
Enforcement - note that not all of these components might be present in any single response effort).

Dave Gulko
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What Specific Aspects To Be Investigated May Change Ecologically With Time
From The Start of An Event:

Conceptual Model lllustrating the Pathway from Source to the Receptor and
the Hypothetical Cause-Effect Relationship on the Assessment Endpoint at
Different Levels of Biological Organization

E
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{Medified after Moraes ef al., 2003)

As an impact event proceeds over time, the ecological responses that can be readily assessed shift s the
impact spreads over space and time. The result is thot an investigation has fo be able fo shift focus in its
study of effect in order to best capture the range of impacts occurring within an area and to be able fo

mitigate existing and probable future impacts.
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The following reflects a broad, generalized and comparative overview of the overlapping timeline phases and

activities involved in a marine impact investigation and how they can lead to enforcement or other decision-

making actions. We will repetitively refer to this diagram throughout the various toolkit modules to provide
guidance, anchoring and reference to various stages of the investigative process.

IMPACT
EVENT %

10
Impact
Damage

Initiate
Enforcement
Action if
Necessary

[© & 2° Impact Damage

Removal
of Impact

Immediately

After Removal

of Impact

1° Response Damage

1° & 2° Response Damage

| 1° Removal Damage [ 19 & 2° Removal Damage §

q Provide Notice [Work with RP

to Remove Regarding
Impact and/or | Removal
Cease Activity | Pathway and
to RP Methadology

Monitor
Removal
Operations

Initiate
Investigation

Investigation
Phases

Pre-Assessment
Activities

Natural
Resource
Restoration
Phases

Impact
Assessment
Activities

Activities

Hold RP Accountable

for Natural Resource
Damage If
Appropriate

REA

Data

Analysis

Provide for Emergency Restoration Activities

Provide for Restoration Activities

Mitigation Activities

Legal or Other Decision-making Actions




Gulke et 78 2008) ICRI Coral Reef CSI Toollit

Note that different phases may occur independently of each other, but that certain response activities are
constrained by various impact event phases. Also note that dillerent phases may be handled by difTerent
agencies, or different individuals within @ single agency, but will be most robust when broad coordination
across phases occurs with a multi-agency approach; with each phase led by that agency with the strongest legal
or resource responsibility relatve o that phase.

The end result is that each activity within a response
phase needs to be coordinated relative to both the
follow-on activities within that phase, and the
parallel activities within other phases.
Furthermore, rarely does one know at the beginning
of an investigation whether the end result will be in
the form of prosecution, litigation, mediation,
restoration or mitigation. That is why, given the
ephemeral nature of underwater investigations, we
conduct coral reef CSI as if every investigation is
going to trial.

Hezv Facrons 1o Consmzn Foi Awr vy Evewr

* Type of Impact * Timing of Incident (Seasonality)

* Quantity of Impact ¢ Movement & Weathering of Injury Material
* Location of Injury Event « Effectiveness of the Response Actions

» Biological Sensitivity of Marine Areas * Shoreline Type
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CS Il et ®oes It Mean

Tor Cotal Reefs?
e

Coral reef CSI is similar to' CSI conducted fopterrestrial crime scenes (especially wildlife
crimes) but differs in seme key ways that require special considerations.

Ken Goddard

P Police CSI: he P f Coral f CSI:
[. Determine if a erime has been 1. Determine if a coral reef crime or injury
committed. has occurred. |
2. ID the victim(s). 2. 1D the injured resource(s).
3. ID the suspect(s). 3. 1D the potential Responsible Party (RP).
4. Collect evidence related to the crime. 4. Clollect evidence related to the crime/
injury.

3. Re-enact the events of the crime.
Re-enact the events of the crime/injury.

o1 ]

6. Link suspect, victim & ¢rime scene.
6. Link RP, resource damage & injury scene.
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TERRESTRIAL (POLICE) VS CORAL REEEF GSI
Porice CSI

S

CORAL REEF
CS1

RESULTING ISSUES
FOR CORAL REEF
INVESTIGATIONS

ASSAULT ON
THE VICTIM

A hnunan 1s assaulted
and/or killed by

another huwman.

The event is usually
intentional and
usually focused on a

specific individual.

Most common
weapons: [irearms,
knives, vehicles, clubs,
rocks, workshop tools
and kitchen

mmplements.

A coral reef is ‘assaulted’
by ships, spilled oil,
spilled fuel. chemical
dumping, ferulizer run-
offs, oil run-offs (sreets &
sewers), sewage spills/
run-olfs and heavy-metal

run-olls.

The assault s usually
unintentional and not
focused on a specific

reel.

Wider range of types of

suspects’.

The natural background may
pose as great a rislk to
investigators as the injured

area.

May have multiple agencies
with jurisdiction over the

investigation.

FIRST
RESPONDING
OFFICER

Typically a
uniformed patrol
oflicer.

Typically a marine
invesligalor or a marie
biologist.

May have difficulty establishing
authority and public safety
control - involve uniformed

enforcement officers il possible.

FIRST
RESPONDING
INVESTIGATOR

Typically a detective,

Depending upon the
sertousness of the
crime (homicide or
assault), additional
investigators and/or
a CSI team will
respond o the scene.

Typically a marine
investigator who will
investigate the entire
scene without
assistance.

Field investigator needs to do
more with less resources in
far less time - rare to get a
sccond chance at investigating

the crime scene.

CSI
EQUIPMENT AT
THE SCENE,

Investigators carry
basic CSI gear in their
vehicles.

CSI officers typically
respond 1o a scene in a
van loaded with
specialized
equipment.

Marine investigators
must bring all of their
CSI equipment onto a
boat .... and with them

underwaler.

Scuba gear represents the
majority of the marine

investigator's equipment.

Field investigator needs to do
more with less gear in far
less time - rare to get a
second chance at investigaling

the crime scene,
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PolLicE CSI | CORAL REEF | RESULTING ISSULES

iSI

FOR CCORAL REEF
INVESTIGATIONS

CRIME SCENE
PERIMETER

Purpose of scene perimeter:
prevent damage to {or
alteration of) the scene and
evicdence by on-lookers and
ensure public safety.

The first responding
officer establishes
initial scene perimeter
with ‘barrier’ tape.

Scene perimeter will
be expanded or
recuced as
investigation

COLLNUES,

Given the constant How
of salt water, three-
dimensional access, and
the delay between the
‘assault’ and the
investigation, it 1s
probably not possible ---
or worth the effort --- 1o
set an effective physical
‘harrier’ arcund a coral

recl scene.

- Need to prevent damage or

alteration to injury scene
and ensure public safety -
without physical barners -
requires active enforcement of
perimeter and active education

of user groups.

CRIMI, SCENE
DOCUNMENTA-
TION

The Investigator or
CiSI team will take
numerous over-all,
mediun range anc
close-up photos; set
evidence location lags;
prepare an evicence
list; and make a rough
crime scene sketch at
the scene, May take
hours or days to

document scene.

All evidence ilems
{collected or not) will
be photographed and
noted on the evidence

sketch.

The marine investigator
will document the
damaged reef within a
very limited amount
of time {and therefore
with a linited numiber of
wiclerwater photographs)
- usually under an
hour,

Skelches are roughly
macle underwater ancl
fleshed in on the hoat or
at the investigator’s office.

- Limited time underwater

requires investigators to
prioritize objects and scenes
photegraphed underwater,
while ensuring that a stanclard
range of photos are taken.

NOTES &
SKETCHES

Scene notes and
sketches are
comprehensive (lots of
details!) and always
made in ink.

All eriime scene notes
ancl sketches are macle

al the scene.

It is not possible to make
more than a few notes
during an underwater
investigation of a coral
reel ... and the notes
usually canmaot be macle

i ink underwater.

Notes and skeiches are
frequently fleshed-in
back on the beat or later

at the office.

- To maximize chain-of-custody

with notes and sketches in
pencil, photograph all notes
and sketches immediately

as divers exit the water.

- Underwater notes from all team

members should be cross-

compared and a overall briel

created by the CROC.
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CSI

SULTING ISSUES

FOR CORAL REEF
INVESTIGATIONS

AUDIO
RECORDINGS

A CS] officer typically
makes an audio
recorchng of all events
and actions taken at
the scene during the

Investigation process.

Audio recording during
an underwater
investigalion requires
expensive equiperl
rarely available 10 marine

mvesligators.

- Emphasis needs to be on

photos and notes taken

underwater at the scene.

- Il underwater andio

communication equipment is
available, should record the

comimunicalions,

CIRIME SCENF,

PHOTOGRAPHS

The scene 1s first
photographed from
outsicle the scene
perimeter looking
imward {over-all shots).

All discovered
evicdence items are
ID'd with an evidence
location tag or marker,
and then
photographed at
mechwm {including the
surrouncling area) and

close-up ranges.

The coral reel” and any
discovered evidence items
are typically
photographed with a few
over-all and mecdium

range shots.

Evidence tags must be
carefully usecd in a
unclerwater medium -
cifficult to atach tags to
injured wilchife

underwater.

- Limited time underwater

requires invesigators to
prioritize objects and scenes
photographed underwater,
while ensuring that a standard
range of photos are taken.

THE VICTIM'S

Boby

The body of the
victim is nol moved or
searched until the
COrONEr {Or coroner’s

invesligator} arrives.

The coroner searches
the victini (hody and
clothing) for evidence;
places the viclim into a
body bag; and then
transports the
victim to a Morgue
where an autopsy
will be conducted to
determine cause of

death.

The victim (the coral
reef) usually camnmot be
moved from the scene,

Samples from damaged
susbirate or organisms
can be sampled
underwater b often
require careflul transport
out of the area and to a
analytical lab - many
marine labs aren’t well
set-up for ensuring

proper chain-of-custody,

- The Coral Reef Investigator

needs to cover all cuties
usually handled by various

people at a land investigation.

- Most of the injury investigation

(including detailed
exanination} must oceur

underwater at the injury site.

The investigators may have to

train local marine labs in
chain-of-custody standards for

the region.
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CORAL REEF [ RESULTING ISSULS

PoLick CSI

TIMIE AT THE
SCENF,

Crime scene
investigators will
typically spend 3 to 12
hours at a crime
scene ... scarching,
documenting and
collecuing evidence.

CSI

Depending on the depth
of the reef, a marine
investigator can only
spend 2 to 3 hours
{three or four 4+3-mimue
divesi at the scene hefore
forced to stop diving for
the day due to nitrogen
buld-up.

FOR CORAL REEF
INVESTIGATIONS

- Limited time underwater
requires investigalors to
prioritize searching,
documenting and collecting

evidence.

- The nature of marme habitats
changes so [requently that
there is a very limited time
window to conduct an
investigation before the injury
scene may become

compromised.

AUTOPSY OI
THE VICTIM

A medical examiner
will autopsy the body
Lo determine the cause
of death. All
suspicious markings
and evidence items will
be photographed.

The autopsy usually
takes place after
the crime scene
investigation has
been completed.

A marine invesligator or
biologist will typically
concluct the
‘evaluation’ of the coral
reef on-site lo
determine if it is *dead’
or ‘dying’ or ‘seriously

impacted.’

All obvious ‘outer’ signs
of damage should be

photographed.

Autopsy’ of the reefl will
probably 1ake place
before the scene
mvestigation.

- The in-water investigators need
10 be trained in injury
investigation, resource
mitigation and coral reef

ecology.

- Coral reef assessment anc
monitoring ol high value
marine habitats should oceur

prior to injury events.

TONICOLOGY
ANALYSIS

Blood, urine and liver
samples are routinely
collected from the
victim for toxicology

analysis.

Difficult 1o collect ‘tissue’
samples from a coral reef
that might accunulate
toxins. Need to associate
components of reef
ispecific fish,
mvertehrates and
scaweed) with specific

mjury.

- Requires a teamn member with
training in coral reef
ecotoxicology or the team
having access to a marine

ecotoxicologist.
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PorLicE CSI

‘IMPACT?
EVIDENCE

The medical exanmuner
will collect hullets and
other ‘impact’
evidence found m or

on the body.

CORAL REEF ‘. RESULTING ISSUES

CSI

The marine investigator
will search for ‘impact’
evidence such as metal
fragments (anchor}, pamt
chips and silt samples

scattered arowne the reef.

| FOR CIORAL REEF
\ INVESTIGATIONS

- Limited time underwater
requires investigators (o
conduct an organized search
for evidence surrounding the

injury site.

LAUSE OF
DEATH

The medical
examiner will utilize
his/her observalions
m addinon to
toxicological reports
to determine the
precise cause of

cdeath of the victim.

The definition of
*death’ of a coral reel
is vague at best ...
and inclucles the health
ol organisms normally
living within the coral

reel structure.

- The in-water investigators need
to be trained in injury
investigation, resource
mitigation and coral reef

ecology.

‘BoDy’
WOUNDS

The means of killing
a human being are
well understood,
and usually detected
and confirmed
easily.

It is usually easy to
separate recenl
wounds on a human
body from those
occurring much

carlier.

A coral reef may
accumulate ‘wounds’
from ‘impacting
events’ over several
months, years or even

decades.

It may not be
possible to
distinguish impacts
occurring recently
from those occurrig
over a period of

months or yoars.

- The in-water investigators neexl
to be trained in injury
investigation, resource
mitigation and coral reef

ecology.

- Coral reel assessment and
monitoring of high value
marine habitats should ecccur

prior to Ijury evernts.
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PRESERVATION
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Wet evidence is dried,
then placed i paper
evidence bags.

CSI officers have well-
established means of
preserving, packaging
andl sealing items of
evidence.

CSI

All coral reef evidence is
exposed to corrosive sall
water that negatively
impacts efforts 1o
preserve, package and

seal the evidence.

The efforts necessary 1o
properly collect a single
item ol evidence at a
coral reet” will limit the
number of items
collected by a single

mvestigator.

FOR CIORAL REEF
INVESTIGATIONS

- Special care has to be used
when handling evidence
uncerwater and after it’s been

brought to the surface.

- Coral reel azsessment and
monitoring ol high value
marine habitats should occur

prior to injury events.

EVIDENCE
STORAGE

(S officers have well-
established means of
storing and otherwise
preserving the ‘chain-
of-custocly” of their

evicence.

Few marine investigators
have secure evidence
storage systems.

- Need to have secure evidence
storage facilities that can
handle evidence that is either
biological in nature or that has

been in seawater.

FORENSIC
ENXAMINATION
OrF EVIDENCE,

(i8I officers have local,
county, sltate and
federal exime labs
staffed with
professionally-
trained forensic
scientists (o properly
examine anl compare
their collected

evidence items.

Marine investigators clo
not have crime labs or
professionally-trainecl
forensic scientists
dedicated 1o the
examination and
comparison of coral reefl

evidence,

- Needl to pool regional resources,
and may need to take
advantage of international
wildlife crime lab resources for
large or extremely important

CAaSsEs.

CONFLICT OF
INTEREST

lorensic examiners
should not examine
evidence they collect
al a scene (conflict of

interest).

Evidence collected ar
the coral reel’ may be
examined by the
collecting Marine
Investigator or other
coral reef biologisis.

- The in-water investigators need
to be trained in injury
investigation, evidence analysis

and handling
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PoLICE CSI | CORAL REEF | RESULTING ISSUES

WS

FOR CIORAL REEF
INVESTIGATIONS

COST OF
ANALYSIS

Investigating Agencies
are rarely charged
for the forensic
analysis of their
evidence.

Most Marine Agencies
will have to pay outside
labs for the forensic
analysis of their

evidence.

- Need to pre-arrange agreements
with appropriate wildlife crime
labs to assist relative to unique
marine injury parameters
(which they normally would
have little, or no, experience

with],

PURPOSE OF

INVESTIGA-
TION

Enforcement of Laws

Prosecution of
Suspects

Basis for:

Emergency
Restoration/

Response

Negotiation,
Arbitration,
Litigation

Faiforcement of Laws

Prosecution of
Suspects

Mitigation®,
Restoration

* 1o cause to become less

harsh or hostile.

- Requires a field team
representing all NRTs who can
look at various aspects using
the data from a limited number

ol assessment dives.
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TYPES OF IMPACT EVENTS

Q. i (]
‘*L- BREAKING NEWS

SEWAGE SPILL THREATENS

MAUI'S REEFS
Walkikl,

Coral reef impact events can be
broken into two major types: human-
caused, and those caused by natural
events such as storms, tsunamis, extremne
tidal events, plankton blooms, etc. This

section will focus only on those major impact events
caused by human actions.

Vessel Groundings

Coral reel areas
are widely
navigated by both
small and big
recreational and
conunercial
vessels. Even
though navigation
technology has
improved greatly,
vessel groundings on shallow areas remain one of the
most conunon causes of coral reel’ damage: so much

TYPES OF CORAL REEF IMPACTS

W14 % Py Tims
MALL NIV MITWORK

I Two surlers were [bund sale loday olf lheeasterm slde

so, thal it is suspected that most groundings go
unreporied.

The size of the damaged area and the elfects of a
vessel grounding depend, among other things, on:
water depth, speed of impact, size and weight of the
vessel, time taken to rescue the vessel, the response
effort itsell” ifor many ships, more physical damage is
cdone by the response eftort then by the initial
grounding), weather condlitions and the biological
integrity and structure of the affected habirats,

Once a vessel makes contact with a reef, the [ollowing
actions influence the amount ol damage caused to the
reef. Currents and bad weather may move the vessel
without freeing it, causing more harm. Response
vessels {or their towlines or anchors) may have to make
contact with undamaged reef areas to reach the
strancled vessel. If the cables used in the response
effort are not handled with care (or floated), these may
add more damage. Further loss may occur if the hull
breaks and spills of cargo and other substances
happen: these may include chemicals, ballast water,
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fuels, etc., that can be toxic for the coral reef
organisms that have not been directly damaged by the
physical grounding by making them more susceptible
to disease and less prone to recovery.

The maost common physical injuries seen with vessel
groundings are: abrasion and tissue damage,
dislodging of intact colenies or reef structure,
fragmentation and overturning of colonies, creation of
rubble and sediment, direct loss and burial of live reef
organisms, [racturing of underlying reef structure,
flattening of diverse habitats, and the presence ol toxic
antifouling paint. The action of the propelier, il
engaged, can create a blow hole in the relatively sofl
limestone reef structure, scattering rubble and
sediment to other nearby areas. (Precht, 2006). Large
ship groundings cause [undamental changes in reef
topography and biological communities which can
olten take decades 1o recoven

Anchor Damage

A regular
practice to
hold a ship in
place above a
particular
area on a reel
has been 1o
crop an
anchor: The
steel or iron
anchor is attached to the vessel by a chain or line, that
holds the ship in place by hooking it to the bottom
substrate. Unfortunately this often crushes and
destroys the coral and organisms living within it.

Often an anchor will not hold on the first attempt but
would tear out pieces of coral, sponges, or any other
substrate that it may encownler, often dragging along
the bottom and damaging sections of reef far greater
then the linear length of the chain and anchor in
conlact with the bottom. Later; when the ship is ready
to leave, the anchor is pulled and wiggled, tearing out
even more reel. If the line that holds an anchor is too
heavy, the elasticity that absorbs the movement shock
will not be enough and the anchor may be displaced
and dragged.

Because coral reef areas are visited by large numbers
of ships, many MPAs have outlawed the use of

anchors to all S a.
types ol vessels, - e
installing in
exchange public
mooring buoys,
whicl are fixed
floating devices
with an attached
pick up line
where vessels can
be tied to, and therefore avoiding the use of, and the
damage caused by, anchors. In Australia for example,
the Great Barrier Reel Marine Park Authority
(GBRMPA) have standardized throughout the marine
park five classes of moorings to cater for different
vessel types and lengths.

If anchors are dropped, on purpose or by accident, the
size and weight of the anchor determines the amount
of damage that it can cause. Big vessels can
inadvertently drop and drag an anchor causing ample
damage along its way. Anchors dropped and draggec
through a coral reel leave very characteristic scars;
these are hinear, with constant width and if’ the anchor
bounced during the event, the wound may be
discontinuous.
Another feature,
which often is
the niost useful
indlicator of
anchor damage,
is the presence
of overturned
colonies
(Dinscdale and
Harriot, 2004,
Unfortunately, anchor damage may be very difficult to
recover Iromy; for example, in the Virgin Islands swhere
after ten years post-event live coral cover in the still-
visible scar remained well below the cover found in
the adjacent, undamaged reef (Rogers and Garrison,
2001).

Illegal Fishing

Fishing has the capacity to damage fragile marine
ecosystems (such as coral reefs, seagrasses and
mangroves) and vulnerable species such as coral
colonies, turtles and seabirds. Regulating legitimate
fisheries is aimed at mitigating such impacts, but
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illegal,
unregulated
and unreported
Bshers rarely
comply with
regulations.
This situation is
likely to reduce
biodiversity and
productivity,
thereby
altering the
ecosystern
balance. This
may lead to
recuced food

security in
communities heavily dependent on fish as a sowrce of
animal protein (hip://wwwillegal-fishing.info).

%M

- N

ILLEGAL FISHING

Legal and
illegal fishing
methocds
cannot by
themselves
destroy stable
ecosystems,
however
through the
effects of
synergy, they have led to the breakdown of large
coastal areas which used to be excellent fishing
grounds, The rising demand for live coral fish in rich,
nearby countries which pay increasingly high prices,
combined with extreme poverty, low wages, and no
alternative sources of income, push fishermen to illegal
practices.

Among illegal fishing practices, the capture of
imrnature and juvenile specinens can have dire
consequences because it does not allow mdividuals to
reach sexual maturity and reproduce to replenish the
population, Many fisheries are well studied and fishing
quotas are calculated to maintain a balance between
what is produced and what is taken, therefore fishing
above permitted quotas or fishing during closed
seasons (which many times is also the reproductive
seasons) also contributes to the decrease of fish stocks.

Some species are especially vulnerable due to their
biological or life history characteristics, and upsetting

the natural
balance of these
populations is
easy when they
are intensively
captured. For
example, sea
turtles need

many years to
reach sexual
maturity and even
then most hatchlings die in their first year of life
naturally. Fishing pressure has dramatically decreased
their stocks, and today many countries have given
them some protection status. Turtle egg poaching is an
activity that is difficult to control since extensive beach
areas are used by females to lay their eggs and
surveillance capacity is usually limited.

Destructive Fishing

There are a number of fishing practices that have been
banned in most coral reef areas of the world because
they clestroy the physical structure of the coral reef or
kill non-target organisms in large numbers.

Dynamite or Blast Fishing.

Blast fishing is the use of dynamite, homemacde bombs,
and other explosives to kill or stun fish and other
organisms that
can later be easily
gatherel.
Fishermen who
use this technique
often only scoop
up 40 percent or
less of the dead
fish from the
surface, leaving
the rest to rot on the ocean floor. This system is
extremely destructive because the shock wave that
results may break and pulverize corals and therefore
the habitat itself| leaving clesertecl areas that may take
decades to recover. This technique is still prevalent in
Indonesia, the Philippines, and Vietnam, and also is
known to occur in East Africa, Sri Lanka and

Thailanc,
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Blast fishing dates back to before World War I and has
remained widespread because it 1s a cheap and easy
way to get a fish catch, all that is needed is a fuse, a
beer bottle, and a mixiure of diesel and fertilizer
However, these types of homemade bombs are very
unstable and many accidents have killed and injured
fishermen and innocent bystanders.

Cyanide Fishing.

Because dynamite fishing has been banned in many
coral reef
areas, some
unserupulous
fishermen
looked for
other ways to
continue
catching fish
without much
trouble and
noise, one
unlortunate

=

=

=

=
%
=
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answer las
been the use of
sodium cyanide. This chemical compound dissolves in
water liberating cyanide 1ons which are toxic to most
Organisims.

Clyanide combines with respiratory molecules like
hemoglobin and others, blocking the flow of oxygen o
cells, stunning fish, and causing death after a short
time, Coral polyps, young fish and eggs are mosl
vulnerable. Even briel exposures to cyanice causes
mortality or long-term clamage to corals and
anemones at much lower levels than that used by fish
collectors, so the effects of this practice may be wider
than expected (Cervino ¢ al., 2003). Adult fish can
take higher doses and may be able to rapicly excrete
the eyanide molecules; which is one reason this
method is used to gather fish for the aquarium tracle.

Fishermen crush cyanide tablets and then dissolve it in
squirt bottles with sea water; they then dive, and when
they reach the coral reel] spray the cyanide inside the
caves and crevices of the reef. This inethod kills or
stuns almost all marine organisms. Some stunned fish
remain in their caves and fishermen proceed to smash
the coral or live rock (o get at them.

Aquarium fish are caught without causing them much

physical damage and may also survive, but studies have

shown that the combination of cyanide use and siress
of post-capture handling results in martality of up to
75% of the organisms within less than 48 hours of
caplure. With such high moertality numbers, a greater
number of fish must be caught in order to supplement
post-catch death (hitp:/ /wwwillegal-fishinginfo).

Apprehending fishermen that have used cyanide is not
an easy task, however some progress has been achieved
in the detection of cyanice in coral reef fish using
chemical tests and biosensors (Mak ef a/., 2005).

Chlorine Fishing

This is a variation of cyanide fishing in which pool
chlorine or household bleach is put in a plastic bag or
squirt bottle, and then sprayed in a hole in the reel so
the chlorine drives fish and lobsters out of holes and
into gillnets. This practice also has toxic effects on
corals and other marine creatures, and is been banned
In many countries.

Destructive Nets & Traps

Bottom gill-nets
and surface-
deployed traps
often cause
extensive
habitat damage
as they lay and
move about the
bottom. This is
in addition to
the non-selective nature of the gear itself which often
traps and kills a wide variety of organisns not targeted
by the fisher, including sea turtles, dolphins and non-

=L

food reel fish,

Sedimentation Events

Some on-shore activities like urbanization and
deforestation combined with intensive rains, can bring
to the ocean huge amounts of soil particles and debris:
eventually these settle on the bottom burying all
organisms that cannot move away like corals. The
elfects of these sediments will depend on their amount
and composition, but also on the current conditons in
the area, which can take them away or let them settle
to blanket the reef.
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Corals may expend
a huge amount of
energy trying to get
rid of the soil
particles, which can
debilitate their
immune system and
in the end suffocate
them. Among the
illnesses that can be
favored by the
presence of soil
particles arc coralline

lethal orange disease and black band disease, which is
caused by a cyanobacterium pathogen.

Secliment eftects could be indirect through the
blocking of
sunlight
penetration,
which reduces
photosynthesis
and therefore
stresses the
symbiotic
algae in coral
tissues.

Suspended
sediments also
have
unfavorable
effects on the
plankton food
sources for the
corals which can slow down their growth. Recruitiment
may also be alfected since sediments prevent successful
settlement of the coral larvae.

Coral sensitivity to sediment stress varies with species,
therefore in areas with high inputs of terrigenous
sediments changes in coral biodiversity may occur,
resulting in the loss of sediment-sensitive species
{example: Montastraea annularis), but not markedly
affecting sediment-talerant species (Torres and
Morelock, 2002).

Sewage Events

During intensive rain
evenls, excess
wastewaters can enter
the marine
environment polluting
the water and
damaging corals.

KEEP OUT

Wastewaters can
contain a variety ol
substances, particles,
cdlebris ancl other
materials, that
depencling on their
nature and amount
can make corals more
susceptible to illness or kill them by burying them or
intoxicating them. Excess freshwater can also cause
osmotic stress to corals which adds to the effects of the
other substances in the sewage.

SEWAGE CONTAMINATED
WATER

< Hak "0

Nutrient enrichment may favor algal blooms not only
on the water column, decreasing light penetration and
therefore zooxanthellae photosynthesis, but also on top
ol the coral already debilitated by the presence of
excess sediment or sewage particles.

Chemical Spills

The effects of
chemical spills
on coral reef
organisimes
depend on the
nature of the
substance
spilled, the
amount, the
currents and
meteorological conditions, but also depend on the time
of the year because coral reprocuction and early life
stages are particularly sensitive. Corals may be more
or less sensitive than crustaceans or fish to a parlicular
chemical, so generalizations are difficult; that said,
most chemical effects are sub-lethal, but since the
ultimate effect may be to prevent successful settlement
or reproduction, the end result is the same as if the
coral had died.
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Oil spills are the most studied type of chemical spills, Invasive

and these can kill corals that they come in contact Species

with. The degree of damage depends on the coral

species, life stage, and exposure. Branching corals, lor The newest form
example, are more sensitive to oil impacts than are of major impacl
massive or plate-like corals. evenl is the

accidental or
purposelul
introduction of aquatic invasive species (AIS) 1o the
coral reef environment. In most cases, this is usually
either a plant, benthic invertebrate or some sort of
microorganisnt. The effects can be devastating over a
relatively short time period; and once introduced, AIS
is usually extremely difficult to remove or even control.

Clorals will be affected differently depending on how
they are exposed to oil. Direct a1l contact is possible
when surface oil is cleposited on intertidal corals (corals
that are exposed at low tide). Oil mixed in the water
column can also expose corals to harmful oil
constituents. This is most likely to happen if seas are
rough and the oil is a lighter, more soluble product.
Subswrface oiling can smother coral if heavy oils thin
out from exposure to sun and wind or if they mix with

_ b Other Impacts
secdiment and become heavy enough to sink. Efforts to P

break-up oil with chemical dispersants can also be A wide range of other impacts can be caused by
lethal to various lile stages ol corals. Negative humans in the coral reel’ environment; to cate, these
dispersant effects can also be increased because these aren’l as wide-
substances make the oil components dissolve in the spread yet. Areas
water and in this situation substances are easily taken where there has
up by organisms. been past military
activities or bases
Pollution, such as that associated with oil spills, can may often have
also make corals more susceptible to coral bleaching. Aast e e
Clorals that withstand bleaching still suffer reproductive lying atop or
inpairment, slowed growth, and a decreased ability to incorporated into
repair themselves (NOAA, 2007). e reef

structures.

Heavily used
Fish Kills tourist reefs may
sulter from direct
physical impact
caused by
uneducated or
non-compliant
visitors. In some
cases, bad habits
seen by people
on land
regarding waste

Infrequently,
dead fish or
other marine
animals wash
ashore in
groups or large
amoutnts.

Such events
can be the
results of

clisposal, graffin,

injury events on and harassing
areel (usually the release of some chemical or use of anhmals is
non-selective fishing gear) or the resull of some natural starting (o be

or weather phenomena. Rarely is the event associated seen on the reels.

with the scene where the organisms are found; and as
such, this type of event often has a shorter investigative
time window than many others.
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T‘Hl-‘, THREE .B}}SIC TYPES OF Type I: Cause Known
CORAL REEF GSI Impact Unknown
INVESTIGATIONS

There are three basic types of Coral Reef
CSI

investigation':

1. Typel
Investigation,
Cause of impact is
known, but the type
and scale of impact
is unknown. This 1s
the most frequently
encountered type of
investigation. Examples include vessel

Impact [dentification

groundlings, sewage spill, illegal fishing, Decision-
secliment spill, illegal tracle, oil spill, etc. maker and
[nvestigator
Involvement
2. Typell
Investigation.

Cause of impact is
unknown, but the
type and scale of
impact is readily
known. Example: A
fish kill where dead
fish wash ashore, A
large, over-turned
coral colony is found
on a reef.

3. Type I
Investigation,
The cause of the
impacl is unknown
and the type and

scale of the impact is ResonrceManagem enf

unknown. This is Actions
the least conumnon Eliminate or Control Impact
form of Coral Reef Sources, Monitor Results

CSI investigation. Example: A nutrient bloom on
areell

Ecological Condition
Restored or Protected

I Modeled aler G Suter, USEPA (2006). *Causal Analysis for Ecological Epidemiology’.
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Type 1 Cange Unbnowa
lenpaci Unknown

Stressor Identification Stressor or Impact Identification

Dasion-

Decision-
‘maker and maker and
Investigator Investigator
Involvement Involvement

~ Resource Management RemumeMamgemem
| ~ Actions | Actions
Eliminate or Control Impact ‘Eliminate or Control Impact
‘Sources, Monitor Results. Sources, Monitor Results
Ecological Condition Ecological Condition

Restored or Protected Restored or Protected
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BASIGC MARINE INVESTIGATIVE TOOWS
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Beth Lumsden, NOAA
INTRODUCTION

During an injury incicent, Natural Resource
Trustees (NRTS) are often activated in various
orders to assist or comment on the event, organize
the response, or interact with the Responsible Party
{RP; and/or media. For many jurisdictions,
wearing multiple titles is often the norm; freguently
each member of the CS] team will play multiple
and different roles. Each case will be different but
the components of the team remain essentially the
same. The overall CSI team will be split up into 3
sub-components:

»  Incident Command Personnel

*  Surface Support Personnel

v In-Water Team Personnel.
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INCIDENT CGOMMAND PERSONNIEL

The Incident Command System (ICS) is a
standardized response management system. Itis
an "all hazard — all risk" approach to managing
natural resource damage response operations as
well as other crisis events. It was originally
designed by a group of local, state, and federal
agencies with wild- land fire protection
responsibilities, to improve the ability of fire
forces to respond to any type of emergency. Itis
organizationally flexible and capable of
expanding and contracting to accommodate
responses or events of varying size or complexity,
with all information passing through, and
decisions emanating from the Incident Command
Center, and from there, relayed to the
Government and/or the media. There is one
person (The Incident Commander) in charge,
to whom all information must be given from
various components of the ICS, including the
injury assessment and field response teams. The
Incident Command Center typically consists of
an Incident Commander (usually a designated
lead within a NRT agency), NRT personnel with
natural resource emergency response authority,
some Technical Officers, Enforcement personnel
and a Public Relations Official (P1O). All
participants should be trained in basic 1CS (ICS
100 available on-line for training purposes).

SURFACE SUPPORT PERSONNLEL

The personnel on the boat who directly assist the
in-water team. This team will typically consist of:

Boat Captain - Responsible for the vessel,
all on-board operations, transportation to
and from the scene and the transfer of
information to shore. Captain should have
extensive experience in boat handling

within the region.

The CROQC - The Coral Reef On-scene
Coordinator (The CROC) often stays
aboard the boat to coordinate all aspects of
the investigation. The CROC is the single
person in the field most in charge of the
investigation from the NRT perspective and
is responsible for ensuring the proper
documentation and storage of all data,
photos and evidence. Often the CROC will
also serve as a surface divemaster to log all
diving and in-water activities.

Surface Technician(s) - Ensure that all
equipment is functional and present. May
serve as a surface snorkelor taking GPS,
retrieving gear, etc. Assists with diver
deployment and retrieval. Responsible for
evidence collected, the placement in
evidence bags, and documentation. Cleans
gear and assists with decontamination.

Enforcement Officers - Ensure that the
scene is not disturbed and that onlookers
stay outside of the event perimeter.
Enforcement officers have legal power of
arrest, search and setzure.

IN-WATER PERSONNIIL

These individuals carry out the pre-assessment,
impact assessment, and REA dives, which include
marking the event and impact perimeter,
conducting REA's and the collection and storage
of underwater evidence. Divers will each have
allotted tasks and often have expertise in one or
more areas while at the same time having
background in injury investigation,
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Divers will have extensive background in either
resource management or scientific diving, and
diving safety. All divers should be wrained in coral
reef CSI techniques focusing on chain-of-custody
and evidence collection underwater.

Dive Leader - Amongst the dive team, the
senior member or the member with the greatest
experience in diving safety and risk management
will be designated as the Dive Leader. The Dive
Leader is responsible for the Dive Plan and
coordinating with the boat captain, CROC and/
or divemaster.

Safety Diver - [n some situations, a dive team
may need safety divers to accompany them o an
injury site. Safety divers are clivers whose only
role is 10 watch over the other team members
underwater relative 1o hazards present in the
field.

The remaining positions may vary depending
upon the region and expertise available. In some
cases, divers will fill muluple roles. Often dive
tearn members should specialize hut be able 1o All chivers will have pracuced in-water techmgques

also cover another diver’s field if that diver is under controlled conditions and under stress condli-
; . ; ticns (note taped mask to sumulate zero visibility
incapacitated or unavailable,

event).

Coral Diver - Coral expert or team member
tasked with coral identification and evaluation.

Algal Diver - Algal ecologist or team .
member tasked with algal identification H"
and evaluauon.

The divers on the team
need e be able to
complement cach
other’s activities ancl
truly work together
while conducting their
inclependent stuclies,
while mamitatning a
safe diving environ-
ment, and while man-
aging the injured site
risk mmanagemen|
needs both tegether

Invertebrate Diver -
Macroinveriebrate expert or team
member 1asked with key invertebrate
identification and evaluation.

Fish Divers - Usually two divers.
Reef fish ecologists or team members
tasked with fish identification and

. and on their own.
evaluation. 3

Many of these divers will also have to
assist with rugosity measurements,
underwater photography, damage
measurements, evidence collection, ete,
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OTHER TYPES OF NON-NRT
INVESTIGATORS

Note that in-water marine injury investigators
need 1o be assoctated with NRT agencies such
that they have legal authority at some level 1o
access the injury scene and collect data/evidence.
At the same time, the RP , the media,
researchers, or outside bodies/individuals may
wish Lo access the injury scene with their own

ORERATIONS: L

BRANCHES
DIVISIONS

LIROUPS

* Too Few Participants:
Results in team members
wearing multiple hats, perhaps
in areas outside their
expertise; increases
investigation lime; may lead to
ineftective or incomplete data/
evidence collection.

TASK FORGES
SINGLE RESQ

OPERATING
PLATFORM (Vesael)

CAPTAIN

* Too Many Participants:

Results in team members
decreasing the effectiveness of

CHEW

investigation; increased
contamination of the impact
event scene, and increases
difficulty of risk management &
safely issues.

£ e 000
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STAIKE TEAMS

investigators. Unless involved in a pre-agreed to
cooperative investigative agreement, such parties
should not be allowed access to the injury site
untl after the NRT team has completed its field
work, Such guidance 1s in addition 1o any public
safety, private property, security, or resource
protection concerns which might be present.

Allarge-Scale
soral Reef Injury

INGIDENT COMMANDER

RUBLIG INFORMATION (OFFICE IIICId ent

Commantd

ANNING LOGISTICS FINANCE/ADMINISTRATION

ENVIRONMENTAL LINIT
RESOURCE LINIT

SERVIGE BHANGH TIME LINTT

PROGUREMENT
UNIT
COMPENSATION
UNIT

SUPPOAT BRANCH
SITUATION LNIT

DEMOBILEZATION LNTT

DOCUMENTATION UNIT GLAIMS LINIT
COST UNIT

URCES

CORAL REEF CSI TEAM

CORAL HEEF ON-SGENE CODRDINATOR (The CROC)

SURFAGCE SURPPORT IN-WATER TEAM

EVIDENCE COLLECTION

UNDERWATER
PHOTOGRAPHER

CORAL
ALGAE
INVERTEBHATES

ENFORCEMENT
OFFICEA

SURFACE
TECHNICGIAN

FISH
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beginning to recognize the
advantages of training professional
mulii-disciplinary, mulii-agency,
field investigative teams to
accomplish these tasks in a manner
that will hold-up before a decision-
making body such as a court of law

Not that long ago,
investigations ol injury lo
coral reefs were done
primarily on land, using
eyewitness accounts from
responders of what
happened; in many areas

} NRT agencies would
independently dispense a
cliver or two to take a look,
and make a measurement or
two. Rarely were RPs held
accountable for the damage
caused, mitigation applied,
or reel injuries restored.

While many would just jump in
the water to begin
“investigating”, it s eritical from
both a risk management and
evidence collection perspective
that all members of an
investigative team be properly

In the last trained prior to
decadle, with conducting such

the activities. Training
recognition m\rol\‘tcs far more
of reefl experience and
decliries knowledge beyond
world-wide, training as a

more and SCUBA diver or
inote NRT expertise 1n any one

area. A key
component is that
all training should
be documented and
refreshed through
(ralning exercises
annually.

agencies are
T CCOSiZINg
the need to
treal RP-caused coral reef injuries as they would other
natural resource <lamage cases where a RP is held
accountable. This by its very uature requires detailed
investigation and evidence collection and NRTs are

Ken Goddard
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ills Veeded To e On A Cora /Qee/
CS I Jeam

At its most basie level, the v'ue measure of success for an operational field investigative team is whether
that team comes out of the field at the end of the day intact and without injury. For this 1o oceur, all
members must know their roles insicle and out, having practiced {to be clear - that means tabletop
practice sessions, outcdoor (on land) practice sessions, pool or lagoon practice sessions, and actual field
practice sessions) together and armecd with the skill sets to respond o any conungency or emergency.

Team members should be chosen
basedt upon their abilities, expertise,
authorities, and proven capability to
function as a part of a team where
reliance on team members means
the difference between life and death
in the field.

That said, all icam members should
|possess certain skills beyond that of |
standard recreationally-certified

divers n order to work underwater

on a team. While standards will vary
., with jurisciction, a basic core set of
stanclards might include the
following:

It 1s important that all teant members have experience in not only accom-
plishing the various tasks involved underwater in an mjury mvestigation; but
most impertantly, have experience indiviclually and as a leam extricaiing
themselves from both man-made and natural hazards encountered. While
not a replacement for true field expertence, injury exercises provide excellent
traming for such contingencies,

A-3



Gulko ¢ of, (2008, ICRI Coral Reef CSI Toolkit

AWARENESS COMPETENCY

PRE-DIVE & POST-DIVE ACTIVITIES
TRAINING

A, Assess impact site & determine platform for

the operation (boat, shore, etc.).
. Assess the site for obstacles & hazards (sur-
face & subsuitace).
¢. Contact co-trustees and support agencies.
d, Secure the scene.
+ Ldentify witnesses.
« Prevent unauthorized entry.
* Delineate the injured arvea,
¢, Determine entry and exit routes,
f. Assess contamination & biohazard levels.

Time should be spent pracucing pre- and post-
dive activities and contingencies relative to various
reef injury scenarios.

OPERATIONAL COMPETENCY

a. Stage, rig & checlc equipment,
b. Reassess obstacles & hazards; contamina-
tion and biohazard levels.
¢. Select a command site,
d. Determine the need for the dive
» Cost-benefit analysis
* Time window issues.
e. Assist in dressing/equipping divers.
f. Calibrate gear (GPS, Cameras, etc.).
g. Assist in deploying divers.
h. Provide dive tender support
+ Direct the dive
* Monitor communications
+ Maintain assessment or search integrity.
i, Serve as back-up diver or safety diver,
J. Assess the quality of data collected.
k. Maintain chain-of-custody for all evidence
collected.
I. Assist in diver recovery and gear removal,
m. Provide decontamination assistance if nec-
essary, clean all gear.
n, Stow gean

TECHNICAL COMPETENCY

a. Assess obstacles & hazards.
b. Discuss the contamination levels
» Determine type of equipment to be used
- Hazmat or conventional SCUBA gear?
¢. Check gear & dress.
d. Discuss assessment and objective(s)
+ Communication/signals
» Contingency plan
+ Safety gear
¢. Deploy
f. Maintain assessment dive integrity
g. Upon surfacing, report hazards
h. Complete all necessary paperwork &
analyze data,

Teamn members practice under controlled conditions con-
ducting work around obstacles and in low-visibility condi-
tions (note the blacked-out mask on the diver]. At all times
cluring training sessions, suppart divers are available to
assist if needed.

Dave Gulko

Techniques are practicee on land and choreographed
uncler cifferent conditions ta deal with various contin-
gencies as might occur under field conditions.

Adapted from the U. 8. National Fire Protection Association
{NFPA! Siandards for Rescue Divers and R. Becker {2006}
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Field Hazards Encountered by Reef Injury Investigation Divers:

HAZARD

Sun Damage

Contaminated
Water

Released

Chemicals

Marine

Debris

Hazardous

Marine Life

COMMONM FORMS

* Sunburn

Cataracts, Glaycoma

Bacteria [Leptospirosis, E. coli,
V. Cholerae, elc.)

Viruses (Hepatitis A & B, etc.)

* Parasites

+ Harmful Algal Blooms (Red Tide,
lyngbya sp., etc.)

+ Qil, Diesel, Gasoline
Ichthycides (Chlorox, Cyanide,

efc.)

+ Refridgerents

* Fishing Line, Nets, Traps
* Sharp metal, glass
° Unexploded ordinance

* Sessile Organisms with Sharp
Edges (Coral, Oysters, Barna-
cles, etc.)

» Slinging Organisms (Hydroids,
Jellies, Fire Coral, etc.)

° Biting Organisms (Eels, Mantis
Shrimp, Barracuda, ete.)

*

SYMPTOMS

Pain; Reddened
and/or peeling skin,
blistering.

Diminished vision.

Fever, Cramps, Diar-
rhea, Nausea
Flu-Like symptoms,
Joundice

Contact Dermatitis
Infections

Death

Poisoning
Death

Lacerations, Cuts
Infections

Death

Lacerations, Cuts
Stings with Toxins
Infections

Allergic Reactions

Death

STERS TO MIMIMIZE
IMPACTS TO PERSOMNMEL

* Sun-protective ovterwaear,
waterproof sunscreen with a
SPF of 30 or greater

* Brimmed hat & polarized
sunglasses.

* Protective Gear {Dry Suits,
duct taped seal, full hel-
mets)

¢ Pre-Dive Water Quality Info

* Team Members Immunized.

* Post-Dive Decontamination

Protocols.

* Protective Gear {Dry Suits,
duct taped seal, full hel-
mets)

* Pre-Dive Water Quality Info

* Post-Dive Decontamination
Protocols

* Non-contact,

* Protective Gear (Full Suits,
Gloves), Shears

+ Buoyancy Conirol

» Habitat Awareness

* Non-conlact.

* Protective Gear (Full Suits,
Gloves)

* Buoyancy Conirol

* Habitat Awareness, Care in
Disturbed Environments &
Restricted Spaces

* Non-contact,

It is important to note that for any given injury event, some of the above may be involved, requiring
that the divers that respond be specially trained, equipped, and supported to work in such hozardous
environments. Such training needs to be specialized for the regions involved and is not covered by the

materials in this toolkit.
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MULTI-DISCIPLINARY
VS
SINGLE DISCIPLINARY TEAMS

While base skills are necessary for all team members, the strength of the team will be on its make-up of different
advanced skills and expertise. To this end, each team should be composed of investigators with expertise in the
fields of corals, algae, fish and invertebrate identification and ecology; marine ecotoxicology, marine forensics, etc.
Limitations in expertise will express itself during all stages of the investigation and especially provides openings
for exploitation by the RP. Expertise is relative to the ability to specialize amongst members of the team, but
should be encouraged and sought wherever possible; that said, each member should train so that if’ conditions

require, they can take over the functions of another team member.

MULTI-AGENCY
VS
SINGLE AGENCY TEAMS
For some jurisdictions, the local laws or agency capabilities may favor the creation of an investigative response
from only a single agency, While this is initially preferred by many old-timers in regards to maintaining control
over an investigation, providing for an already established chain-of-command, and frequently, because of
legislative mandates which often do not encourage cooperative approaches; a well-trained multi-agency team
provicles for a more robust, transparent
and powerful end product, regardless of =
whether such product is sought in court
or through some civil action. The
reasons for this rely mainly on the basis
that different agencies have different
stafl’ expertise, resources, and
equipment to provicle for an injury
investigation; and perhaps most
importantly, provide for a defense
against a single agency bias thereby
enhancing transparency with the public
and decision makers. This last point
can be very important when cases
involve a Responsible Party (RP), as a

single agency bias, procedure, or
g [

previous association with the RP can be
used to inject doubt into the results of
an injury investigation. The multi-agency team allows for a pooling of expertise, equipment and authorities in a
fashion which is often very transparent and with proper training, extremely productive relative to the

documentation of, and collection of evidence [rom, marine natural resource injury events.
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_7/1@ Use 0][ Private Contractors

[n some jurisdictions, injury response activilies
{espectally those involving emnergency restoration,
primary restoration or mitigation} are handled by
cotttractors specifically hired to do the in-water work.,
This is very different then the investigation aspect
which is almost always handled by Natral Resource
Trustee (NRT') agencies and/or enforcement, Coast

Guard, or military services.

Regardless of the above, the Responsible Party (RP) in
a large injury case will often want to hire their own
comtractors 10 conduct independent assessments of
damage or to accomplish nitigative or restorative
work required by the NRTs. While this is often
desirable given manpower, expertise, and equipment
deficiencies often prevalent with NRT agencies,
careful thought and I

requirements neecl to |
e put in place prior
1o the allowance of
contractors 1o work
on an injury site.
While the NRT
response 1o an injury
is primarily a Public
Trust or government
function, a
contractor’s
involvement is first
and foremost

financially driven.

While there is nothing wrong with this, the concerns
and pressures are often different than, and
occasionally at odds with, those ol the NRT. Under
such a situation, it is possible that the financial
arrangement between RP and Contractor, outside of
the oversight of the NRT. can lead to NRT concerns

1 the following major areas:

[. Disturbance or alteration of the injury

sCene.

o

Misrepresentation of the injury and its

recovery polential,

3. [nadequate or substandard mitigative or

restoration work,

Often these concerns can be minimized through the
NRT inaintaining firm oversight over all aclivilies
involving the injury and NRT Public Trust resources.
One way to bring this about m a fair manor is to
develop a regional certification or qualification
process. The State of Florida {UUSAj has a process
that might serve as a guide. Key points involve the
certification or qualification process being based on
criteria such as past performance (i.e. formally-
documented success); the ability to work effectively
with the NRT and other involved agencies: and the
documented possession of necessary skills,
certifications, or degrees verifying ability and
equipment capability to conduct the specified

aclivities.
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State of Florida (USA) Guidelines
for Use of Contractors (Necessary Qualifications)

A, SCIENTIFIC SUPPORT - Activities consist of en-
vironmental project management, site assessment,
surveying, mapping, monitoring, and reporting.
Qualifications include:

1. Demonstrated skill and experience in successful
marine natural resource project management and
scientific repoert writing.

2. An understanding of the specific local habitat(s)
and ecological processes involved.

3. Demonstrated experience and knowledge of the
current technology for surveying, mapping, assess-
ing, restoring, and monitoring coral reef habitats.

4. Demonstrated knowledge of, and ability to abide
by, all rules, regulations and laws involved with
the injury and associated habitats and/or natural
resources.

B. EMERGENCY RESTORATION - Activities consist
of efforts to rescue and protect biological resources
prior te restoration. Qualifications include:

L. A demonstrated understanding of the specific local
habitat(s) and ecological processes involved.

2. Specific loeal knowledge of the function and val-
ues (econontic, cultural, etc.) of the reef habitat(s).

3. Specific knowledge of the biological/ecological
requirentents and limitations of the organisms
being rescued ov held for later restoration.

C. ORGANISM REATTACHMENT - Activities con-
sist of reattaching biological resources using vari-
ous construction materials. Qualifications include:

1. A demonstrated understanding of the specific
local habitat(s) and ecological processes involved.

2. Specific knowledge of techniques for handling
and re-attaching the specific types of organisms
involved in the injury.

3. Specific knowledge of Best Management Practices
(BMPs) to minimize impact from all activities
undertaken on adjacent substrate and organisms.

4. Demonstrated experience and long-term success
in organism reattachment.

D. DEBRIS AND RUBBLE MANAGEMENT- Activi-
ties consist of debris removal and disposal, bettom
paint and other hazardous material removal, and
rubble removal and disposal. Qualifications in-
clude:

A-39

D. DEBRIS AND RUBBLE MANAGEMENT- Activi-
ties consist of debris removal and disposal, bottom
paint and other hazardous material removal, and
rubble removal and disposal. Qualifications in-
clude:

1. Speciftic knowledge of environmentally-sound and
legal techniques and permitting requirements for
safely removing and disposing of debris and bot-
tom paint.

2, Specific knowledge of environmentally-sound and
legal techniques, methodology and permitting
requirements for stabilizing rubble in the specifie
affected habitats.

3. Specific knowledge of BMPs for removing and
transporting coral rubble and debris to minimize
injury to the surrounding environment and organ-
isms.

E. REET FRAMEWORK REPAIR - Activities consist
of structural stabilization and reconstruction.
Qualifications include:

1. A demonstrated understanding of the specific local
habitat(s) and ecological processes involved,

2. Specific local knowledge of the currents and wa-
ter flow patierns that may affect the successful
stabilization and reconstruction of the reef Frame-
work.

3. Specific knowledge of BMPs for the use of ce-
nents, epoxies, or other suitable stabilizing agents
in the marine environment to minimize injury to
the surrounding environment and organisms.

F. NRT INTERFACE - Activities consist of working
with the NRT to incorporate specific resource man-
agement concerns into all work activities. Qualifica-
tions include:

1. Ability to incorporate the presence of a NRT or
enforcement representative as an observer during
all activities.

2. A demonstrated understanding of the secondary
impact concerns associated with the injury event
(such concerns might include topics such as alien
species, phase shifts, etc.).

Acapted s mmeditied stightly from e Flenida Deparment of Environmental Protection
2007y, Section F (NRT Intetluve) was it in the ongiml docwenent and was added by us
tor the TR O3 Lrainting tookkil
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' 7

Olien members of the public or user groups
will not report a mjury event or illegal natural
resource activity due (o one or inore of the
following:

1. They do not recognize that the activity is
injurious or that it is illegal.

2. They do not know who to report it to.

3. They do not know how to report it {i.e. by
what means).

Within any given
jurisdiction, one of
the weakest points
in any agency’s
response
capabilities is the
ability to get

timely and
accurate news of
an injury event.

4. They do nol feel it is in their interest (o
report it.

5. They feel that reporting the activity could
alfect their safety or their business.

6. Reporting such events goes against the
societal or cultural norms.

A key function of the NRTs is to educate the

—_— public {and the repetitive resource user groups

Ofofeftfves

* To increase the effectiveness of initial + To provide guidelines for questioning reporting parties .
response efforts through more qﬂ’ectiue fnitial

Dave Gulko

veporting. * To-Pl'ovidg guidance for' improving publie knowfe({ge.
und response to reporting injury events.
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in particular) regarding compliance issues. Efforts
should be made to target ecducational compliance
eflorts relative 1o the above concerns,

THE USE OF TECHNOLOGY
FOR COMPLIANCE

Modern electronics associated with vessels allows
active compliance monitoring through a variety of
means. One of the more widespread methods
involves the use of GPS trackers on vessels to
monitor both location and activity. These Vessel
Monitoring Systerns {(VMS) are becoming more
widespread in regional areas for monitoring large
commercial and fisheries ships, but as the
technology progresses expect to see its use applied
more frequently to small vessels and indmvidual
resource USers,

Another technical tool has been the use of
biomarkers or genetics to identify the origin of
suspect evidence gathered during the course of
an investigation or for tracking organisms taken
for the marine ornamental tracle (ebove) or for
the live fish trade (righti. These tools require
access to professional laboratories that can be
certified relauve 1o related expertise, non-
contannnation, an¢l chain-of-custocly.

S ‘.r,_‘.‘_'__,___alll'-&il’ﬁ-ﬂi \
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VMS - Vessel Monitoring System

Land earth
station

7

=

National Fisheries
Momitonmg Cenfre

Patrol vessels

Other major technological acdvances include a
wide range of hand-held devices which greatly
enhance the ability 10 take data and evidence
in the field and maintain chain-of-custodly.
Examples include laser rangefinders, digital
cameras with built-in GPS, hand-held raclar
guns, and field test kits for identifying a variety
of chemical pollutants or illegal substances.

European Commission (f
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Commun[fy—ﬁasec Comp iance & /][()’zts

In many areas, marine land tenure, sirong subsistence use of marine habuats, and wraduional village/

non-industrial cconomies may result in a village or community having some legal authority over marine

natural resources.

INIPACT IIVENTS

NRTs can work with communities to focus their observation and
reporung abilities relative to a wide variety of impact events. For
those areas with marine tenure, efforts should be made to enhance
formal permitiing, review, and reporting procedures at the

community level. Efforts 10 establish formal guidelines for response

procecures should be done for isolated communities and those with
widespread coral reef areas under their authority.

ILLEGAL ACTINVITIES

Few communities have legal authority to pursue criminal actions
against RPs independently, resulting in a need to work closely with
governmental NRTs which often have the authority and the
resources to conduct such cases. That said, recognzed
communities may have standing to bring civil cases against RPs for

such activities in many regions.

Side Topic: A Couple Words Regarding Bioprospecting

A relatively new issue is starting (o rear its head in coral reef
impact circles - the use of research exemptions and permits
to conduct bioprospecting activities that are either directly
or indirectly commercial in nature. Care needs to be taken
4in evaluating such proposals regarding the amount of spe-
Heific material requested (dry weight or wet weight?). the

A specificity of the target organ-
Aism(s), and the focus on rare or
endemic organisms. Addi-
jz:lional concerns include access

—

; o B & I—

B Tl A Sk Gl L o I i st 2

L e frit _ 2 Ell‘.l(l benefit-sharing provisions =

== o “with resource owners and P
" E’

communities. =
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DIRECT EDUCATION EFFORTS
Often the best way to address compliance issues is through direct education efforts. That said, most
resource management agencies rarely effectively target the user groups in need most of compliance
education through means designed o effectively reach those groups. In today’s world, many agencies
take the easy way out and create web sites 1o educate the public without realizing that websites only tend
to be used by those specifically targeting your information {rarely those in need of compliance
education), Brochures and pamphlets, while useful in some instances, rarely are the best tool for
reaching marine resource users. Putling your message on items that such users frequently use while in
the field is a much better (though more expensive) strategy - cup holders, stickers, emergency contact

cards, Hoating key holders, whistles, hats, shiris, etc,

Running short workshops can also be effective if they are engaging and held at times and places where
you're likely (o get the user group being targeted (i.e. hold 1t at a harbor not at a hotel). Mandatory
courses for violators can also be effective when used as an alternative for minor fines and jail ume 1if done

in such a way as to ensure knowledge is recetved (i.e. testing or have to repeat, etc.).

The Use of Signage to Educate in the Field
WARBRITIRNG

Rewrove all pilants frone
Bonuts, trailers,

props, anchors,

anchor lines,

live wells, and

lishing cquipment.

LS e Laati
-

SHARP T e
CORAL

— Bowr pimnre dnlarnbatiogg 2
MAY CAUSE SERIOUS INJURY, o _oervii T N
AYOID CONTACT

-

In many areas, signage is relatively ineffective as it tends to be too wordy and people outdoors focus little
of their time on reading a lot of text; it also requires the target audience to be stationary and relatively
close to the sign. Sometimes the most effective signs are those that are highly visual with minimal associ-
ated text. Lack of text in signage can be used for marine natural resource compliance education (above
rght), however the lack of contrast in this sign minimizes its effectiveness and claruty. Coloration, con-
trast, universality, and recognition are all important components. Which of the ‘No Swimming' signs
below is most effective and why?
2 Don't risk

your lile

VIARMING
SWIMW NG
BT ADYISEN
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CONPLIANCE TOOLS IN THE FIELD

One of the more prevalent compliance
tools present 1o the public in the field is
the use of color-coded surface mooring
buoys to conwrol/zone different types of
vessels within MPAs and prevent anchor
damage. Color-coded surface moorings

can be used to zone commercial versus

recreavonal boats, and 1o control
activities of large versus small vessels. Labeled or color-coded surface huoys
can also be used effectively to zone MPAs, control vessel movements, deal
with over-lapping user group activities. Care needs to be taken with the use
of buoys as these can tend 10 concentrate activities (resufting in unexpected
impacts if not carefully monitored and regulated) or can result in targeting of

the resources being protected by illegal collection during non-monitored

BOATS

Some jurisdictions are tying their marker buoys to their VMS or remote KEEP OUT

times.

sensing technologies in order to enforce remote MPA areas.

Bk



Gulko et af. (2008) ICRI Coral Reef CS]I Toolkit

MANAGING AN
UNDERWATER INJURY
INVESTIGATION

THE BASICS OF FIELDING A IN-
WATER INVESTIGATIVE TEAM

There are four basic issues involved with

h : ! A injuries to coral reef resources. The best SOPs are
fielding an in-water investigative team to a

those that are clearly defined, written-down, and

marine injury event site: Safety & Risk agreed to belore-hand by all involved. When multiple
Management; Transportation Issues, agencic:; are involved, often a
Personnel & Equipment Logistics; and Memorandum of Agreement
Investigative Logistics. Each of these hasa (MOA) is signed by all parties agreeing
series of tasks and considerations associated with to a single SOP  that will be used
them and the sum of all four is often overwhelming while they
lor a single individual, especially if the team is operate in a
composed of multiple agencies with clifferent coordinated
Standard Operating Procedures (SOPs), fashion in the
hield.

A SOP is often a uniform way that an agency
approaches a task or function. Relative to Coral Reef
CSI, a SOP is a pre-agreed upon set of rules for how
a investigative leam performs its tasks and under what

CO[](]![I?I]S il opera.[es. This o _ SAFE'IY & RISK
toolkit is full of guidance to - - M
IANAGEMENT

assist jurisclictions on

developing SOPs |

for dealing with § Long before your team gets

investigating nto a real injury investigation
>4 a
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' . ' . - -
volunteers into underwater injured habitat sites. Mm&-ﬁk

Basically these questions come down to the following:
Have you idlentified the risks associated with the
activity? Have you trained and equipped your
personnel to deal with these risks? Have you
developed SOPs to deal with the identified risks?

Safety Procedures:

‘e Minimum Skill Require-
ments, Qualifications,
Medical Clearance.

‘< Reguired Team Training

& Analyze all team member
assignments (o identify
possible hazarcs.

L Plan for, and ensure
availability of. evacuation
and emergency response
protocols and capabili-
fes:

‘& Ensure that proper safety
and emergency response
equipment is on-site.

DO YOU HAVE THE ABILITY TO

o o N s b o Maintam field-to-shore
~ EXTRACT YOUR DIVERS I P
SAFELY AND IMMEDIATELY IN communications. Com-

=, 5 - - munications shoulel in-
AN EMERGENCY'! clude ability to request

CINEIZENCY Iesponse.

w Thoroughly evaluate site
hazards prior to any en-
try: hazmat, biologieal,
chemical, weather, cur-
rents, geological,

‘& Provide appropriate
safety and/or hazmat
clothing: gloves, decon-
tamination gear.

Modified after ] Komoto (2007).

Jacek Goliatowsk. Stockxpert

J(e;/ ems

¢ Standard Operating Procedure v Risk Management » Operations Platform
(SOP)
+ H ¢
¢ Memorandium of Agreement AL

(MO4)

A-46

The following are some suggestions for strategies to
‘manage risk associated with in-water investigations;

Safe Work Habits:

& Use the buddy system

& Haye back-up diver or
safety divers available
on-site.

Q Use a safety Hoat to
mark diver's position
and provide emer-
‘geney foatation.

8 Avoid any confronta-
nions with wiivicluals
whao may be breaking
the law unless rramecd
and authorized to do
S0,

@ Be aware of other team
members pre-existing
medical condinons.

& Provide appropriate
support personnel (dive
supervisor, medical
officer; equipment
technician; security.
clc. v

@ Ensure tools and
equipment are m
proper working order
and have spares on-
site.

& Clease activities if
weather worsens or
condlitions become
unsale.
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TRANSPORITATION ISSUES

Fielding a teamn often requires
mudtiple forms of transportation
which can be used lor the following:

- Overview of injury site

- Movement of team (o slaging
area or command center

- Movement ol nvestigative
team onto mjury site

- Extraction of investigative team
from injury site

Irequently the mocle of

transportation is also used as an operations platform
for conducting investigative dives from. Under such
circumstances, the operaiions platform should be
equipped with extra air tanks and dive gear, first aic kit
and O2 kit, current lines and fAoats, anchor and line,
raclio, GPS, compass. water and food. At all times
there should be an operator aboard the dive
platform ¢o handle topside logistical and
safety needs.

PERSONNEL & EQUIPMENT
LOGISTICS

All personnel should have trained together prior to
deploying into the field for an investigation. Pre-
agreed upon SOPs must be in place prior to anyone
entering the water. Deployment should include
necessary in-water personnel and surface support,

Equipment should be pre-staged in a secure location.
Store all of your electronic gear (cameras, GPS,
rangefinder, etc., and spare batieries) in
waterproof,cushioned gear cases (Pelican™ cases) that
are cable-tied io ensure that the contents are complete
prior to deployment. All of your in-water assessinent
gear can be placed in a wheeled duflel bag labeled
“Underwater Assessmem” and your evidence
collection gear can be placed in a second wheeled
duffel bag labeled “Underwater Evidence Collection™,

Back-ups lor dive, assessment and evidence collection
gear should be on-site.

It is also important o designate one team member
as the equipiment manager, responsible tor tracking
all fickl gear, making sure it’s properly serviced and
available lor use at the scene,

PERSONAL PROTECTIVE GEAR

Personal protective equipment (PPE; should be used

in any situation involving potentially hazardous

materials or when diving in habitats posing
unknown risks. Obviously, the level of PPE will vary
with every injury response. Il the response involves
the need 10 handle any injured, deceased, or
cdistressed marine life, team personnel should wear
approved PPE to guard against injury or exposure o
pathogens.

Recommended PPE lor in-watern, low hazard injury

respoilses:

Do Full wetsuit with hoed, nen-skid full oot booties,
full gloves {can be duck aped (o welsuit to form a

seal).

2). Full eye and nose protection, (i.e., clive mask
\\"illl(’)lll ])l]l'g(" valve)

Ear drops, disinfectant wipes for post-cive: light
chlorine solution for cive gear decontamination.

t1. Personal flotation device when working on or near
water. BCD for diving

Regulator with Safe Second {Octopus) and/or

A

Alternatve Air Source.

6). Extra full SCUBA rank with regulator aboard dive
platform for emergencies.

7). Emergency signaling device (Dive sausage).
8). Clean, protective clothing to wear before and after

dive to protect against sun and temperature and
other environmental issues.
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ZOONOSES

Many marine organisms may carry pathogens and
diseases that are wansmissible to people. Diseases
that are transmitted from animals o humans are
calledd zoonoses. They may be viral, bacterial, [ungal
or parasitic in nature, They can be transmitted to
humans by four primary routes:

1). Inhalation of particles (spores, bacteria) in the
air or through intake of contaminated walter

through regulator.

2). Ingestion of contaminated feces (i.e., projectile INVESTIGATIVE

feces, poor hygiene, contact with dissolved

feces in marine environment).

3). Direct contact with exposed skin and other

LISSUes.

4. Indirectly, via a vector (e.g. wounds from
contact with man-made objects (broken glass,

metal) or organism bites, stings, punctures).

NOTE: Individuals who have
immunosuppressive conditions are
more susceptible to contracting
zoonotic diseases.

To recluce risk of contracting zoonotic diseases, teamn
members should always: wash hands and other
exposed areas thoroughly with soap and waler alter
emerging from the water, wash hands well before and
after eating, clean and treat all cuts and scratches, use
appropriate PPE.

LOGISTICS

Prior 10 deploying in the field, the team should gather
all available reconnaissance and intelligence, including
charts, aerial photos, investigative reports, blueprints,
monitoring studies, allases, ete. Efforts should be
macde to coordimate and interview outsicle agency
personnel and experts, along with Public Safety
personnel who may have been involved with the inital
response.
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THE INVESTIGATIVE PROCESS APPLIED TO CORAL REEF INJURIES
In general, the various needs of injury response, public it] Identify Risks & Threats to Public, Field
salety, dive team safety, natural resource damage, and Personnel, Natural Resources.

public trustee accountability often require that various

gt - - i} Deploy Field Assessment Team.
phases of investigation be conducted in the following :

ordler: G Conduct a Pre-Assessment.
A Incident Reported. i) Sel Eveni Perimeter
B} Public Safety & Response Elements Activated (if i) Set Impact Perimeter.

necessaryl.
iii) Define Habitats & Subhabitats.

C} Incident Command Activated (if necessary).
iv] Ldentify & Document Damage Pathways.

Dj Field Assessment of On-going Damage (may

involve SCAT teams,. H} Conduct an limpact Assessiment.

Ej Activate Coral Reel CSI Team. 1) Collect Delailed Damage Measuremenis.

Fy Initiate Field Investigation. u) Document Resources at Risk.

1) Collect Incident Location and Other iii) Take Photo/Scene Shots.

Parameters Information. . ;
¢ iv) Collect Evidence at the Scene.
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