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I) Concluct R apicl Ecolog-i ca l 
Assessments 

i) Conclu ct appropriate replica te 
surveys. 

ii) D oclilllen t biomass, 
biocliversity impacts rela ti ve 
to appropria te contro l or 
reference sites. 

iii) Icienti fY ecolog-ical fun ctions. 

J) Follow Set Proceclures for Safeguarding 
Ali D ata, Photos and Evidence 
Collected . 

K) Analyze D ata. 

i) Use Results to Establish R ates of 
Recovery. 

ii) Quantify the Loss on Various 
Leve/s. 

iii) De termine Mitigation & 
Restoration Options/Values. 

L) Create an Investigation Report. 

IV1) Use Resul ts to Support 
IV1i tigation , 
Restoration , 
Medi ation, 
and 
Prosecution. 
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THEVARIOUS 
SECTIONS OF THIS 
TOOLKIT PROVIDE 

STEP-BY-STEP 
GUIDANCE ON EACH 
OF THESE PHASES IN 

DETAIL 
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TH~ LAND-BASED POLICE CSI PROCESS 

There are se t procedures for inves tigating major 
cnmes: 

• Respond to a report of an ir~ure cl or dead 
individual. 

• Determine the extent of the victim's injuries. 

• Set and secure a scene perime ter. 

• Search for evidence related to the crime. 

• Document and collect evidence at the scene and 
at a hospital or autopsy. 

• Analyze the collected evidence. 

\ 
1 • Use results to link suspect, victim and the crime 

scene. 

vVe 've proposecl a similar set of procedures for use with 
marine natural resource ir~uries that involve 
invest igations underwater: 

TRANSLATION To A CORAL REEF CSl 
PROCESS 

1. Respond to a report of a daInaged coral 
reef. 

2. Observe and docuInent the specifie areas 
and types of daInage. 

3. DeterInine the possible sources of daInage. 

+. Collect evidence necessary to link the 
possible sources of damage to the reef. 

5 . Analyze the collected evidence. 

6 . Use evidence analysis to link specific 
sources to specific areas or types of 
damage. 
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"VRY Do ' ,VE NEED To Do CORAL 
REEF CSI? 

For an)' given ir~jury event, we recognize the 
following issues that tend to support the need for 
conducting Coral Reef CSI: 

• There are many possible sources of coral reef 
damage. 

• Need to iclentify the specific damage sources. 

• Need to de termine the specific damage impacts. 

• Need to reduce or stop damage/ impacts. 

• Reluctance of sources to admit responsibility. 

• Difficult)' of assessing degree of responsibility. 
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THE E ND-USE OF 

IN\ 'ESTIGATI\'E 

ANALYSIS 

After aIl the analysis and evaluation of data, 
photos and eviclence, decisions will neecl to be made 
regarding whether the injur)' damage wi ll be repaired, 
the resources restored to their pre-impact status, 
whether the damage "viII be mitigated through other 
efforts either on-site or off-site, and/ or whether penalt)' 
will be sought against the RF. The answers to these 
questions will be dependent in part upon the rules and 
laws associated within an)' jurisdiction, the resources 
and political will of the NRT agencies involved, and 
the strength of the results of the NRT's field 
investigation (when combined with other investigative 
agenc)' reports on the incident or the RP). 

It should be noted that none of these alternatives are 
mutuall)'-exclusive; in fact, it is common to have some 

combination of emergenc)' restoration, compensator)' 
mitigation , primar)' restoration and penalty sought in 
man)' coral reef resource iqj ur)' cases. 

EI\ŒRGENCY RESTORATION 
This almost always occurs prior to formai proceedin gs 
against an RP and represents actions usuall)' taken 
immediatel)' after in injur)' event and response 
activities to prevent aclditional damage from occurring. 
An example of emergenc)' restoration might be the 
removal of rubble from a damaged area to prevent 
wave action from causing additional damage. 
Emergenc)' restoration activities are often paid for b)' 

A-52 



Gulko et al. (2008) lCR! Coral Reef CSl Toolldt 

the RP to prevent them from being liable for greater 
costs arising from continuing or additional damage to 
natural resources caused by the results of the original 
in jury event. 

l\!IITI G ATI 0 N 
The idea of compensatory mitigation is based on the 
idea that for many damaged are as, the damaged 
resource cannot be fully restored and therefore might 
be credited by preventing or repairing damage 
elsewhere or by enhancing habitat elsewhere. 

vVhen evaluating possible mitigation projects, keep in 
mind the following: 

• The relationship (nexus) of the proposed 
compensatory mitigation project to the 
injured resource or impact site. 

Projects should not replace an existing function 
of another RP or government agency. 

Sorne examples of compensatory mitigation projects 
that have been used in coral reef areas include: 

- Marine Debris Clean-up 

- Creation of Marine Protected Areas 

- Removal of Abandoned Vessels 

- Improvement of Aids to Navigation 

- Nursery of Coral Reef Resources 

- Alien Species Control 

PRIMARY RESTO RATION 
Common restoration activities include (Jaap 2000): 

- Structural reconstruction of damaged coral reef 
substrates. When possible, large coral formations 
are reattached to their original location. If this is 
not possible, coral formations are replaced with 
artificial structures having a similar structure. 
vVherever possible, emphasis should be on the 
restoration of the original three-dimensional 
structure of the ree[ Cement, limestone 
boulders, and a combination of the two have 
been used for this purpose. Steel reinforcements 
have been applied for strengthening fractured reef 
structures. 

- Transplantation of reef resources. 

A recent application of Habitat Equivalency Analysis 
(HEA) in damage assessment (Banks et al. 1998) 
generated a daim of $2.4 million against the United 
States government for injury to a coral reef caused by 
the grounding of the submarine USS Memphis off 
southeastern Florida. A detailed assessment of 
damages was conducted by the use of transects and 
aerial photographs. The grounding completely 
destroyed an area of 1,205 m2 (aU stony cOl"als were 
killed). Impacts of the grounding on the abundance/ 
m2, live coral coyer and species richness of stony 
corals were studied by comparing the values in the 
injured site with adjacent sites, since no previous data 
for these parameters were available. A conservative 
figure for reef recovery of 35 years was used, and only 
the area that was completely destroyed was induded in 
the model. It was estimated that in addition to 
restoring the area that was destroyed, the restoration 
project would have to create 37 m2 of new reef (with 
artificial reefs) to compensate for interim losses. The 
costs of assessment, removal of loose rubble, substrate 
stabilization, transplantation of corals, construction 
and deployment of artificial reefs, and implementation 
of a 20-year monitoring pro gram were the base of the 
$2.4 million (USD) legal daim (J Wielgus, 2004). 

The fol!owing table shows legal cases resulting from 
vessel groundings in the Florida Keys in which 
damages to coral reefs were based on the U. S. Marine 
Protection, Research, and Sanctuaries Act (MPRSA). 
Total coral reef destruction refers to the death of al! 
coral colonies in an area; partial destruction refers to 
the occurrence of colony deaths and damages (J 
Wielgus, 2004). 

'. ' • • .. • • , • 
1 •• 

Wellwood 122 Biological & 35,654,228 

(1984) structural iqjury. 

îvlini 65 Biological & S30,000 

Laurel structural injul)'. 

(1986) 

Alec 47 Total destruction of 31 ,450,000 
Jvlaitland 680.5 m2. 

(1989) 
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Elpis 

J acquel)'n 
L (199 1) 

Miss 

Beholden 

(1993) 

Columbus 
Iselin 

(1994) 

Pett )' 

Cache 

(1994) 

H ouston 
(1997) 

Golden 
Lad)1 

(1997) 

143 

54 

45 

52 

15 

187 

22 

Total destruction of 

260'L7 m2. 

Total destruction of 

123.1 m2• 

Partial destruction 
of 1025.6 1112. 

Total destruction of 
345 1112. 

Total destruction of 

17.25 1112. 

2333 m2 of crushed 
coral reef substra te; 

ove r 3000 broken 

pieces of co ral. 

Total destruction of 
42 1112; additi onal 

sanctllat"j' resources 

injured. 

$2,275 ,000 

$251,554 

$ 1,873,74 1 

$3,760,488 

$25,000 

$5,738 ,000 

$54,716 

"Vhile m any of the above restoration recoveries were 
nego tiated with the RP or th rough the court system; a 
well-designed restoration program woule! base its d aim 
on ail costs associatecl with: 

D am age Assessment costs 

D amage Control costs 

• Primary D amage R estoration costs 

Secondary D amage R estoration costs 

In terim Losses costs 

Moni toring Program costs 

Administrative cos ts 

Finally, when evaluating a range of possible restoration 
proj ects, fOCLls should be on : 

Costs of the alternati ve actions. This must be a 
consideration for achieving economic 
efficiency. 

The likelihood of success. 

The extent to which the implementation of the 
alternative avoids causing adclitional 
damages to natural resources. 

The extent to which the altern ative m ay benefi t 
m ore th an one natural resource or resource 
serVIces. 

(Moclified after NOAA, 1997). 

PENALTY 
In mos t regions, penalties associated with marine 
natural resources are basecl on a per specimen basis, 
often wi th a sliding sca le based on species type or 
""hether the viola tion occurred within a marine 
protected area. \ 'Vhile this works for m any coral reef 
organisms, corals do no t easily classify by such a sys tem 
- what consti tutes a specimen? U nder such 
circumstances, jurisdictions migh t consider enacting 
legislation, rules or au thori ties to seek penalti es based 
on area of e!amage (for ex ample, per m2). 

Penalties can be either civil or criminal in nature. Civil 
(or administra tive) penalties are those which are usually 
handled th rough a government authori ty where the 
administrative offi cer hears evidence from bo th sides 
and renders a decision . Civil penalties usually involve 
fines, confiscation of equipment or catch , or loss of 
permit or license. Crimin al penalties can involve ail of 
the above along with imprisonment. In most cases, 
criminal cases have a stronger burden of proof 
associatee! with them then civil cases. 
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Module 1: The Marineln-Water InvastlgaUve Procass In-Depth (Sections) 

Site Reconnaissance Pre-Assassmenls Impact Assassmenls Conducting Rapid 
It\1Imt is site Settil/g III/pact DoclI/l/el/ting Ecological 
recol/I/a issa I/ce? Perill/eters; Dall/age at tlte Assassmenls (REAs) 
Gatlteril/g il/fa for Desigl/atil/g Scelle. Col/ectil/g Surveyil/g 
tlle respol/se. Habitats & PhysicalalJ{f Otlter Biorliversity, 
Page B-2 Subhabitats. Evirlel/ce. Bioll/IISS, Rare & 

Page B-12 Page B-25 Protected Species; 
Ec%gica/ FUI/ctiol/ . 
Page 
B-49 

~ 

Module Il: The Coral Reel CSI Procass In-Depth (Sections) 

Arrivai & Preserva­
tion of the Scene 
Securil/g allll7ril/e 
il/j ury sCelle aI/ri 
il/itiatil/g a 
il/vestigatiol/ 
Page B-95 

Initiai Search for 
Evidence at Risk 
Tite cltal/el/ges of 
evirlel/ce Ul/rlel7uater. 
Page B-105 

Collection of 
Evidence 
Processes, lI/ovell/el/t 
of /IIateria/s, 
bi%giclIl issues. 
Page B-113 

Analysis of Evidence 
Re/atiol/sltip ta RP. 
Relatiol/ship ta 
Da/llage Pat/nuay. 
Page B-123 

B-l 

The CROC & Minl-
mlzlng Invastigator 
Damage to the Im-
pact Scene 
Olgal/izatiol/ & 
DoculI/el/ tatiol/ . 
Risk lvlanagell/eJIt. 
Tealll coorrlil/atiol/ 
aI/ri be/Ill uior. 
Page B-77 

Ecological Risk 
Assessment 
Uses & Applicatiol/s. 
Page B-129 

Analysis of Assess­
ment Data 
Area of DIIII/age, 
Lost Ec%giclI/ 
Semices, Recovery 
Rates. 
Page B-87 
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Conducting A Site t<econnaissance 

Once a pipeline breaks) a large 
sh:ip ru'HS aground) a reef is poisoned) 
or a large sewage spill occurs) the 
fn'st action is a respollse action to 
establish public safety needs and 

cOlltrol the im.pactfror1't spreadillg. This 
will be followed by a salvage or clean-up 
respollse. For these to occur safely and 
effectively) m.ally jurisdictio'Hs deploy 1Aapid 
reconnaissance tem1'ts to feed infornuztion 
back ta theù' incident canunand centers. 

The Reconnaissance Team's primary role is NOT to 
investigate cause and effect, but to gather input to 
plan the response that will secure and dean-up the 
iqjury, while insuring the safety of ail involved. Their 
observations and analysis is usually directed to an 
incident command center vvhere it is used to assist in 
the deployment of asse ts and resources for the 
response, and for modifying the SOP under which ail 
elements are operating: Usually the reconnaissance 
te am assesses the ir~jury site and acUacent areas 
wi thout directly entering the water or the iruury, 
working from the shore!ine, on boats, or from the aie 

A reconnaissance team should be made up of 
representatives of the various Natural Resource 
Trustees (NRTs), public safety officiaIs, hazardous 
materials specialists (Hazmat), enforcement officiaIs, 
and a representative of the Responsible Party 
(RP) , if ava il able. Once again, the primary function 

B-2 

of the reconnaissance survey is to iclentify immediate 
publi c safety issues and to ga ther information to be 
used to direc t the response efforts ; that said, it should 
also be recognized that the quality of the information 
gathered at this early stage will determine its 
usefulness in the inves tigation that will follmv later. 
The desire for high quality information must be 
balanced against both a on-site safety concern and 
necessary requirement for speed and a timely transfer 
of information to the decision-makers directing the 
response efforts. 

PREPARING To Go IN THE 

FIELD 

Unlike the follow-on inves tigative team, the 
reconnaissance team enters the periphery of the 
impact area with !ittle to no knowledge of the hazards 
on-site. As such it is important that ail members of 
this team be proficient in basic Hazmat procedures 
associated with the type of impacts they are assess ing. 
Gear should indude appropriate protective dothing 
and minimal equipment (GPS, Camera, measuring 
tape, note book, oranges) if walking over large coastal 
areas. Note that additional security and public safety 
personnel may be necessary to secure the area, keep 
the public or other users from interfering \Vith the 
response/investigation, protect others from exposure/ 
harm, and minimize acUacent user actions from 

( 



) 

Gu lko et al. (2008) !CRI Coral Reef CSI Toolkit 

contributing to the impact or interfering with the 
response efforts. 

Security perimeters that are established may remain 
intact for the follow-on inves tigative activit ies, or ma)' 
be reduced or eliminated depending upon need, 
resources and types of injury. 

Coastal Access 

Care must be taken wh en accessing portions 
of a coas tline (or marine waters in areas that 

practice private marine tenure) to address 1 

issues of required permission and / or permit~ 

ARRTVAL AT AN I~/rpi\CT SCENE 

The first official resource trustee representative on a 
potential coral reef impact scene should attempt to 
garner resources in order to secure the impact scene. 
Outside of immediate safety of any and ail people in 
the area, and minimizing any additional damage to 
protected or rare natural resources, it is critical to 
preserve the impact scene with minimal 
contamination and disturbance of the physical 
evidence. The initial response to an incident should 
be expeditious and methoclical. vVhile the NRT 
representative(s) assesses the scene to assist in response 
planning and implementation, they also need to treat 
the incident and surroundings as a potential natural 
resource crime scene until the arrivai of a Coral Reef 
CSI Team. 

If the incident was originally reported by the RP or if 
the RP is providing background information 
regarding the incident, care should be taken regarding 
the information as historically RPs have tended to 
under-report damage, size of a spill, risk, etc. 

• Reconnaissance Survey • Pace D istance 

• Natural Resource Trustee (NRT) • Drift Cards 

• Responsible Party (RP) • Risk Management 
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CONDUCTING 

RECONNAlSSAl\fCE THROUGH 

SEG~/lENTS 

As the reconnaissance needs to be conducted quickly, 
segm entation of the impacted and acljacent areas 
(especially along coastlines) is often the most effective 
and time-efficient way to gather the information 
needed. Segments should be of a defined distance 
and encompass a known set of habitat and subhabitat 
types. 

Often the fastest \vay to determine distance is to pace 
off an area and apply a average pace distance to the 

Evaluating Beach Impacts 

CI) 

~ C::::;;;;;;;;;;;;;;; .... =;;;:,J 

Beaches by definition 
are fluid environ­
ments whereby the 
substrate is often 
changing and im­
pacts can frequently 
go subsurface, with 
no observable impact 

in the surface layers. Reconnaissance teams often 
"vill dig series of trenches perpenclicular to the 
shore to try and determine 
subsurface penetration. Im­
pacts along the beach should 
be marked with pole flags or 
other evidence markers, 
photographed, measured 
and evaluated. Evaluations 
of beach impact should be 
do ne as close to low tide as 
possible in order to see expo­
sure effects . 

• Response Threshold 

• Habitat V1tlnerability Index 
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number of paces. Over long distances (greater than 
50 m) the error will be minor. To quickly de termine 
your average pace distance, pace at a standard rate 
along the beach substrate for a known (measured) 
distance ; divide the number of paces by the number 
of known meters to determin e the number of paces 
per meter. Note that your pace distance will change 
depending upon ch anges in the substrate, grade, and 
topography that you are walking on. 

Number 
of Paces 

(#P) 

T.. •• •• •• •• •• 
1'>. 1'. 

Pace Distance (PD) = D/#P 

Once you have 
determined your average 
pace distance, count the 
number of paces (Total 

Quiek Quiz: What 's 
wrong with this picture 
if it represents a real 
reconnaissance survey? 

#P) along select peripheral sides of your segm ent (or 
other areas to be measured) and multiply by your 
average pace distance to de termine the length to be 
measured. 

Length Distance (LD) = Total #P x PD 

HazlIl8.t 

Known 
Distance (D) 

~ 
It is critical that ail team members be 
familiar with the Hazmat concerns 

associated ,;vith the Ï1'tiury type or the area to 
be investigated. 

Conducting Coastal Assessrnents 

VVhen you encounter unknown impacts along the shore - take care 
to not directly touch the impactecl surfaces or take samples unless 
you 're properly trained and equippecl - instead mark the site with 
fl ags (see photo of a fish kill and use of flags - right) , stakes, flagging 
tape, e tc. and document the impact in regards to location, photos 
and size and/ or numbers. 
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Conducting coastal assessments require field 
teams to be aware of multiple hazards at the 
sam e time that they are evaluating existing 
impacts and risks to resources. \,yave actions, 
pre-existing broken glass and metal, upland 
pollution, coastal users, ferai arumals, private 
property, rusty metal , sharp rocks & bivalves, 
hLUnan refuse and animal \·vastes all can be 
found on the shore that you need to walk, in 
addition to hazards posed by the in jury event 
itself. Proper footwear (no b arefee t, slippers 
or sandals), sun-protection 01ats, sunglas­
ses,etc.) and backpacks should be L1sed. 
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It's often helpful to gauge the direction and speed of the 
" CUITent at a site in order to have some ide a of where 

debris, pollution or an oil spi Il might proceed over time; 
this ,"viII help direct both prevention and 

: . D lift cards such as this 
(lift) are made of light 
wood and biodegrade 
over time. They are 
often brightly colored 
and will wash ashore 
where their location will 
help determine the 
cUITent patte rns in the 
area (below). 

) 

clean-up efforts. Sometimes agencies 
will use brightly colored, 

biodegradable drift cards (righf) which 
are numbered and have contact 
information so that an)'one 'v"ho finds 
it washedup on a beach can cali in the information. For 

other areas without such resources, or for events 
without time for extensive preparation, one can 

use either intact oranges or coconuts whose 
husks have been removedleaving the intact 
shelled nut (which )'ou could paint to make it 
more visible). Both of these organic products 
are biodegradable and have a density in 

seawater similar to that of thick oi! (such as 
might be spilled in a large ship grounding). 

Surface drift currents can be determined (below 
Tight) by finding two fixed points (Points A & B) along the shoreline and 
measuring the distance between them in meters. Then tossing the orange 
(or coconut) straight out from Point A into the water and using a 
wristwatch to time how long it takes to reach Point B. The ocean current 
speed (S) is equal to the distance (d) divided by the time (t) : S = dit. 

WHAT TO T AKE IN rI 'HE FIELD 
The On-scene Coordinator or Team Leader should review an)' available 
intelligence regarcling the incident, including the original 'Coral Reef 
Incident Initial Report Form' filled out b)' the NRTs who were first on the 

Orange Current 

PointA 

Distance 

Tirne 1 

--: · · · · · · · · · Poin"t B 

Tirne 2 

scene (See Appendix - Forms). The Reconnaissance Team shoulduse this information to be made aware of the 
general parameters of the event, time frame and location issues that are currently known. 

CORAL REEF INCIDENT Iru.u 
INITIAL REPORT FORM r .V 

....... IIO{ • ......, 

O~.:! O~~!u .. '-I-c---c-------'-- ------l 
0 "''-<0 Ov.'A'l "'-'b::O<~ " 'C.>o " 

O onlU: 

F",~.l' 

,.u~u:~,r.t.~ 

O r>l (T , I-E", 

O a-o' C.&L 
°r.,c ,.\.I r(r~ 

O sœ"::/T 
[Jm;J;[)1'!;!..tI.. O U!.R:.f 

D °niER 

Reconnaissance teams should consider the following materials to take in the field: 

Safety Gear: DOCUIllentation Gear: 
• Sunscreen 
• Polarized Sunglasses 
• Sunwear 
• Covered shoes 
• \'Vater 

Measuring Gear: 
• Oranges for current measurement 
• Laser IVIonocular 
• Sand grain gauge 
• 15 m measuring tape reel 

J\ifeter stick, shovel or trowel 
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• Digital camera, extra batteries, 
North arrow, & photo scale card 

• Field no te book, fonns , pens 
• Handhelcl GPS 
• Compass 

SaIllpling Gear 
• Protective gloves 
• Aluminum foil 
• Ziplock™ bags 

COIl1.Il1.unication Gear: 
• Handheld radio or cell phone 



To assist the 
Reconnaissance 
team, a com­
prehensive 
SUlface/Shore 
Reconnaissance 
data organiza­
tion [orm is 
available (see 
Appendix -
Forms). 
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SURVEY BY: SURFACE/SHORE REGION: 

D FOOT D OVERLOOK 
RECONNAISSANCE FORM FILE NO: D BOAT D AIR 

CASE TITLE : DATE (ddlmm/yyyy): ISLAND: 

TIME START(24 hr format): 1 FORM FILLED OUT BY: 
TIME STOP (24 hr format): 

EVENT LOCATION: 

SEGMENT: TOTAL LENGTH: m LENGTH SURVEYED: m DIFFERENTIAL GPS: yes 1 no 

STARTGPS: LAT: degrees minutes LONG: degrees minutes 

END GPS: LAT: degrees minutes LONG: degrees minutes 

SURVEY TEAM: CONDITIONS: 
Name Agency Phone Number 

TIDE LlMIH 
1. HEIGHT: 

H/M/L 
2. WEATHER: 

3. Sun 1 Clouds 1 Rain 1 Windy 

4. Wind Speed/Direction: 

5. SURFACE CURRENT: 
6. DIRECTION: 

SHORELINE TYPE: Select only ONE Primary (P) and ANY Secondary (S) types present SPEED: - - mi minute 

ROCKY CLIFF ROCKY SHORE ROCKY PINNACLES ROCKY TIDEPOOL 

FINE-MEDIUM GRAIN 

SEAGRASS SAND BEACH WAVE-CUT PLATFORMS EXPOSED TIDAL FLATS 

COARSE GRAIN 
MANGROVES SAND BEACH MIXED SAND BEACH SHELTERED TIDAL FLATS 

WETLANDS GRAVEL BEACH BOULDER BEACH EXPOSED MAN-MADE 

REEF ISLET OTHER: SHELTERED MAN-MADE 

DESCRIPTION OF IMPACT D MARINE DEBRIS 
LOCATION: SUPRA 1 UPPER 1 MID 1 LOWER 1 SUB- TYPE: 

D SHORE DEBRIS 
SURFACE IMPACT IMPACT BAND DIMENSIONS AMOUNT: 
DISTRIBUTION WIDTH: m D OILED DEBRIS --
D < 1 % LENGTH: --m 

D 1 -10 % SUBSTRATE PENETRATION OBSERVABLE RESOURCES AT RISK: 

D 11 - 50 % D <1cm 

D 51 - 90 % D 1 -10 cm 

D 91 -100 % D >10cm 

D POSSIBLE SHORE STAGING AREA COLLATERAL IMPACTS COASTAL FEATURES: 

FROM RESPONSE D INTAKE PIPES: 

D POSSIBLE DECONTAMINATION AREA D OUTFALLS: 

D ON-SITE USER GROUPS: D DRAINAGE: 

D SEAWALLS: 

D PIERS: 

SCENE SKETCH D PHOTOS D VIDEO D OTHER DI 
D MPAs. REFUGES: 

D OTHER: 

dg 2/07 

RISK MANAGEl\!IENT 
Sighting of users within the immediate in jury area raises aspects of the inefTectiveness of security perimeters for the 
incident, but also raises the concern of hum ans serving as vectors for expanding the injury beyond the original 
boundaries through their activities and movement. Activities of humans within, and adjacent to, the impact area 
should be documented and evaluated, and the results should be reported to the incident command centel~ 
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L loscsl HypcrbariC I"rcl1lmcnl Lhambcr: Un ~lle '! Yes 1 No 

Location: -:==r;;;;;;;;;;;;;;;;ii;;;;;;;;;;;;;;;;;;;;;ES:I.~D;,;i::s ta:n:ce:.:;,fro:m~sit:e;.;: ;;;;;;;;;;;;;;"';;;ile;;:s ____ .1 _________ ., 
Contac t via: 

1 Gear Mobilizaliol1 (ide 
o Assessmenl Gea 

Additional A 

o Evidence Collecti 
Additional E\ 

D Co ml ReefCSI G 
Additiona! C 

o Tenm Dive Gear 

02 Ki~ ;---::­
Extra Dive G 
Dive FlagIFlo 
Additional Di 

D Data Sh"'ts/Docl 

DOther: 
o DPVs& , 
D Towboan 
Additiona! a 

o Communications : 

OUIW: 
o Surface: 
o Vessel: 
Additiona! C 

o PRE·ASSESSMENT D IMPACT ASSESSMENT 
o OTHER: 

Maximum Plannoo Oeplh: 

Tata! Oaily Botlom Specifie Location: 

Mode: D Snorkcl D Open 
D Hooka h; D Sur~ 

AcC'Cssory Eqllipmcnt: D 

Envi ronment: D Coas ta! Se 
D CagdRest 

P)atfoml: 0 Shore; 0 Sma 

T y pe and Source ofVessels: 

Special Equipmcnt and Cons 

Emergency Manngeme 
Specifie Site Haz.1 rds (conti 

Emcrgency Oxygcn on Site? 

First Aid Kit On Site? Ycs 1 

Emergency Conlnc!s: 
Coast Guard: 

Location: :---­
Contact via:_ 

RcscuefE!\IT: 

Location: ;---­
Contact Vla: _ 

Closesl Hospital : 

Location: ;---­
Contact via:_ 

Oepth: Kn 

Brief Descrip tion of Acti 
(continue on separa te she 

Current Salvagc Operatio 

CUTTent Authority On Si 
D USCG D DOC 

DREA 

INCIDENT RESPONSE PLAI'\ 

Oale: ___ _ 
For: __ New Invesligation: __ Conlinuing InvesligalionfRenewal 

_ _ Olber. 

CROC or Olher On-Scene Supervisor: _ ____________ _ 

Incident Ti lle: _ __________ ______ _ 

Typeofincidenl: _ ______________ _ 

Overall Location: _ ________ Island: _ ____ _ 

NRT or Olhcr Agcncics Involvcd: 

List of Dive Team l\1embers: (Indicale Lead Di ver(s) with • . ) 
Name: ____ : Agency: __ ; Role: ________ _ 

Na me: ____ : Agcncy: __ ; Rolc: ________ _ 

Namc: ____ : Agcncy: __ ; Raie: _______ _ _ 

Name: ___ _ : Agcncy: __ ; Role: _ _ ______ _ 

Name: ____ : Agency: __ : Raie: _ _______ _ 

Namc: ____ : Agcncy: __ ; Rolc: ________ _ 

LiSI of Accessory Team Mcmbers: 
Namc: ; Agency: _ _ ; RaIe: ________ _ 

Name:, _____ : Agcncy: __ ; Role: _ _______ _ 

Name:, _____ : Agcncy: __ : Raie: _ ______ _ _ 

Name: _____ ; Agcncy: __ ; Rolc: _ _ ____ __ _ 

(cont inue on separale shee t if nccded) 

One of the most critical aspects of the Reconnaissance Team's survey is to use the results to help prepare or 
finalize the Incident Response Plan (see Appendix - Forms) which will be used for setting safety, public control, and 
injury assessment parameters to control the various aspects of the coordinated response activities. 

AERIAL OBSERVATION 
Trained aerial observers offer the ability of quickly documenting the big picture from large scale events or remote 
areas, and getting that information back to the command center. Observers should have polarized sunglasses, a 
notebook' and pen which can be secured atop their lap or chest during the flight, along with a digital camera with 
a good telephoto lens with a polarizing filter2, and a pair of binoculars. If constant direct communication with the 

1 The notcbook should have a rnap/chart (or a copy of one) a!li;xcd to it which can be rnarkcd upon by the obscnreI: Sorne folks use a shect 
of clear plastic atop the rnap and a grease penci!. 

2 See Appendix B: Other Tools, Section on Aerial Photography. 
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pilot is not possible, then the observer 
should also have a hand-held GPS which 
can function aboard the aircraft. Some 
regions are making Lise of a software 
program called 'OziExplorer' . 
O ziExplorer allows )'OU to work with maps 
on )'our laptop computer that )'OU create 

Annotatecl aerial photo showing a sedimenta­
tion event off the island of Molokai in Hawaii. 

from scanned or digital maps - it allovvs )'OU to track )'our progress 
in the plane or helicopter relative to what you're seeing on the 
water below. Another program produced b)' the same company 
called 'O ziPhoto' combines the technolog)' of your GPS receiver 
and )'our digital camera to automaticall)' keep a mapped record of 
where the digital photos were taken . Both of these products are 
available at hllp :! / \VwII·.oziexplorer.com and hltr:! / 
wW\I'.ozipholO.CO I11 . OziPhotoTool takes the digital photos from 
)'our camera, and tracks that have been downloadecl to 

Note the identification of lIpland feallires, 
combined with ability to discern reef features 
being impacted. 

O ziExplorer from your GPS to plot where )'OU were when each 
As long as the GPS was in the same location as the camera this represents the loca tion of the photo was taken. 

photo. 

Aerial observers should have excellen t e)'esight, not get motion sickness easil)' (as spending long periods in the air 
looking through binocul ars or camera lenses gives some folks motion sickness), and have training in iclentif)'ing and 
communicating aboLit surface environmental and impact features in the water and along the coastline. 

VESSEL-BASED OBSER\'ATION 
1v1an)' of the same tools used on airplanes or helicopters by observers can also be used on board a boat-based 
operation. The m~or difference is the field of view changes l'rom downward and \·vide ranging to horizontal and 
more restricted. Focus is on surface effects and shallow waters/ coastlines. Additional gear required for vessel­
based operations includes safet)' vests that can act as floatation de vi ces, sampling nets or poles, and depth 
sounders. 

THRESHOLD FOR RESPONSE 

In an)' jurisdiction, there will be a minimal threshold from which various levels of response to an injur)' \vill occur. 
For some areas it 's size of the vessel, amount of poilu tant released , or the protec ted status of the organism(s) or 
habitat(s) impactecl . Another vva)' of doing this is to create a variable scale basecl on various conditions specific to 
the area (see ex ample below); once a combination of parameters is crossed, it triggers a injur)' response, or an 
investigation team, or both. 
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0.25 

Wind 
Wave 
Height 

(m) 

0.5 

2 

4 

8 

16 

Self-Power or Tow, Wait For Tides 
Injury Investigation if Warranted 

Professional Salvage 
Injury Response 
Investigation 

+3 

+2 

+1 

Tidal 
Range 

(m) 

~ __ ~~ ____ ~ ____________ ~ __________ -+ ____________ ~~o 

o 10 20 50 100 

Vessel Size (m) 

H ypothetieal Example of Response Thresholcl for Vessellr~jLU"ies That Are Re­
gion- ancl Ageney Specifie. Note : parameters m ay change for yOuf area. 

HABITAT V ULNERABILITY I NDEX 

Each marine habitat has clifferent vulnerabilities to clifferent types of impacts ancl causal agents basecl upon 

substrate type, clegree of exposure to waves/ currents, the c1ep th , temperature of the water, ancl type of causal 
agen t. Each region sh oulcl put toge ther a set of maps or ch arts that highlight marine areas ancl habitats that may 
be ecologically sensitive to human-causecl irtiury events. Annotatecl charts and maps, if producecl and reviewecl 
prior to an event, can assist (along with the reconnaissance surveys) in the deploym ent of resources ancl equipment 
to help minimize the negative environmental impac ts of the impact event. 

SLlmmCL~!J 
The Sit e RCCO lll1ai ss~lll ce Teonl is ail inl e ll igen ce-g~llherill g 

o perati on , cl esig llecl to gath er infà rmati on làr response and 

ÏIwes tigation planning without in mos t cases) enlcring direc tl )' 

th e injured <lre~1S . R econn aissance can be do nc l,-om the a ir. a 

hi gh pl ~1trO rtn \ c1if1~ building, e tc. ), b03t, or (l1lost frequently) 

th e shorclin e. Teanls neeclto be se lf contain ecl \\'ith 

ever)"thing 1 he)' Ileedt o cover large di stances indepenclentl)' 

\l'hile stilll1l ::lintaining communica tion \\'ith the Inc ident 

C:olllll1anci pos t. 
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REVIEW SHEET 

co DUCTI ECO AI ANCE 

U VEY 

OUTLINE OF ACTIVITIES: 

1. Preparation Prior to Reconnaissance Prepared Conducted Documented 

a) Ail teammembers are trained in field ll~jllly reconna issance (for exam-

pie ail spill SCAT training) and H AZ lVIAT techniques. 

b) Teamleader meets with Incident Commander and N RT representa-

tives regarding dIe reconnaissance slllvey. 

c) Platform (vessel, aircraft) and transpOltation to utillly site are arranged. 

d) Ali teammembers have appropriate safety, meas urement, survey and 

communication gear for the type of envU'OlU Ilent and location to be 

surveyed . 

e) Review any existing intelligence, including the Initial RepOltforlll. 

"",,'''',.':,,~ -.-. .. _ _ M . -. -- ~ ---=--=:;.----._-

Impoltant Tools, 
e_ ,_ -._----------.... .. _------------ .- ..... .. __ .-

Fonns or Other .. "' . ~ _.-

=::.::..= =:....-=.~ .. - .- - ------
&::::- -------- ----

Aids: ~ 
-------------------- --,,-----------"-..: -- - --. .. - " 

0 ' .'. -. .. ---
Incident Re porl Form LlCident R esponse Plan 

2. During Reconnaissance Prepared Conducted Documented 

a) D ly l'un all activities ullll1ediately prim ta survey. 

b) C,ùibrate and document allmeasurlllg and documentation geat'. 

c) Determine pace distance andlength of assessment segments. 

d) Determine environmental conditions (including current speeds). 

B- lO 
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Durlng Reconnaissance 

e) FiJI out Reconnaissance FOl'Ill and report back to Incident C Olllllland 

1 mportant Tools, 

Forms or Other 

Aids: 

Prepared Conducted Documented 

Reconnaissance Form Digital Cam era Measuring Gear Conmllu1Îcatiol1s GPS Deviee 

Post-Reconnaissance 

a) Debrief all team members and pass information to the Incident Com-

mand. 

b) Help develop and retine the Incident Response P lan. 

c) Provide samples and copies of aIl photos and data to iqjmy investiga-

tors. 

Impact 
Event 
Respons 
Phases 

Naturat 
ResourcE 
Restorati ln 
Phases 

B-ll 

Prepared Conducted Documented 

This Module overlaps 
with these stages during 
an impact event and the 
investigation. 
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this point in the timeline. 
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Conducting Â P'le-Âssessment 
& Setting an Ympact Cvent Pe'limete'l 

011 arrival at the ùnpact site) szuface SUpp01<t 
personnel set-up an 'impact event perùnete1~ if 
necessm]!) to delùzeate the area offocusfor the 
sllrveys. 

Once a marine impact event has been reportecl and 
trainecl response personnel arrive on the scene, one of 
the first actions is to set an Impact Event Perimeter to 
visually mark the presumecl area of primary impact so 
that 

1. Securit)' and safety personnel can keep the 
public or other users from interfering with the 
responselinvestigation , protect others from 
exposure/harm, and minimize acUacent user 
actions from contributing to th e impact or 
interfering with the investigation. 

2. Adclitional response personnel know where to 
operate. 

3. The response and inves tigative efforts are 
focusecl to the areas of greatest impact. 

In many cases, se tting a marine impact event perime ter 
ancl conclucting the necessary pre-assessment can be 
clone together in orcier to save time and make 
maximum use out of available limited support 
personnel; exceptions include large vessel groundings 
and oil sp ills, ch emical spills andlarge-scale pollution 

events where the even t perimeter will often be set 
vvithout in-water evaluation due to safety or scale 
concerns. 

Dd illcd llahil als & IIUpal"1 SCTII<' 

SlIl l !J ahi lalS Peril1leln 
1IIIp ~H'1 EH'1I1 

Pr rin Wlrr 

INITIAL RESPONSE & IJ\/IPACT 

SCENE DESCRIPTION 

The first official resource trustee representative on a 
potential coral reef impact scene shoulcl attempt to 
garner resources in order to secure the impact scene. 
Outside of immediate safety of any and ail people in 
the area, and minimizing an)' adclitional damage to 
protected or rare natural resources, it is critical to 
preserve the impact scene with minimal contamination 
and clisturbance of the physical evidence. The initial 
response to an incident should be expeclitious and 
methodical. Upon arrivaI, the Natural Resource 
Trustee (NRT) representative(s) assesses the scene 
and treats the incident as a potential natural resource 
crime scene until the arrivaI of a Coral R eef CSI 
Team. 

Initially the responding NRT representa tive should 
promptly, yet cautiousl)', approach and enter the 
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The Initial Responding Natural Resource Trustee Representative(s) Should: 

Note or log dispatch information (e.g. 
address/locaLÏon. time, date, type of 
caIl, parties involved) on the Coral Reef 
Incident Initial Report Form. 

Be aware of any persons or vessels leav­
ing the impac t scene. 

Approach the impact scene cautiously, 
scan the entire area to thoroughly assess 
the scene, a nd note any possible secon­
dary impact scenes. Be aware of any 
additional inputs in the vicinity that may 
be related to the impact or that can ex­
pandit. 

potential coral reef impact scene, rem aining observant 
of an)' persons, vesse ls, events, potential eviclence and 
environ mental conditions. It is critical at this stage 
th at the initial responcling NRT representative be 
ultra-observant , noting as much information initia it)' as 
possible. 

The safet)' and ph)'sical well-being of ail inclividuals, in 
and around the impact scene, are the initial responding 
NRT representative's first priorit)'. This initi ait)' 
involves the NRT representative identif)'ing and 
controlting an)' dangerous situations or persons to the 
best of their trained ability. Often this is accomplished 
through: 

• Ensuring that there is no immediate threat to 
o ther responders - scan the area for sights, 
sounds, and sm elts that ma)' present clanger to 
personnel (e.g: hazardous m ateri als such as 
gasoline, natural gas). 

Make initial observations Oook, listen, 
smeIl) to assess the scene and ensure 
personal safety before proceeding. 

Remain alert and a ttentive. Assume the 
impac t is ongoing until determined to 
be othen\;se. 

Treat the location as a crime/impact 
scene until assessed and determined to 
be otherwise by a recognized field as­
sessment team. 

(l\Iodified after 2000 U. S. De pt. of J ustice D raft 
G uidance on Investigating Vesse! Groundings) 

• Approach the scene in a m anner design ecl to 
recluce the ri sk of harm to NRT representatives 
while m aximizing the safet)' of victims, 
witnesses, and others in the area. If safel)' 
possible, this shoulcl also be clone in such a wa)' 
as to minimize an)' further dam age to natural 
resources of the area. 

• Surve)' the scene for dangerous persons and 
control the situation if trained and gualified; 
otherwise, if the si tuation involves d angerous 
individuals, contact appropriate enforcem ent 
personnel and / or agenc)' prior to en te ring the 
scene. 

• No tif)r supervisor)' personnel and cali for 
assistance/ back-up. 

After controlting an)' d angerous situations, the ini tial 
responding NRT representa tive's nex t responsibilit)' is 

• Prùnary & Secondary Impact 

• Natural Resource Trustee (NR1) 

• Coral ReelOn-Scene 

Coordinator (The CROC) 

• bnpact Scene Perùneter 

• Impact Assesslnent Exploratory 

Dive • Pre-Assesslnent S1trvey 
• bnpact Event Perimeter 
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to ensure that medical attention is provieleel to injureel 
persons while minimizing contamina tion of the scene. 
Point out potential physical evielence to m eelical 
personnel, instruct them to minimi ze contact with such 
evidence, and documen t movement of persons or 
item s by medical personn el. Finally, documen t any 
state ments or comments made by victims, suspects or 
witnesses at the scene. Take photos if possible. 

T he initi al l\TRT representative(s) shall ielentify persons 
and vessels at the natu ral resources crime or impact 
scene and control their movement. If the responding 
NRT representa ti ve is NOT an authorized 
en forcem ent officer, then he/she should document the 
person or vessel's actions to the bes t of their trained 
ab ili ty and ge t enforcement personnel on-scene as soon 
as possible. Key to this is the prevention of individuals 
l'rom alte ring or des troying physical evidence by 
restr icting their movemen t, location , and activity while 
ensuring andmaintaining safety at the scene. To the 
best of the person's trained ability aneljurisdic tion , he/ 
she should exclude un authorized and nonessential 
personnel from the scene. 

T he initi al NRT representative shoulel use the 'Coral 
R eel' Incident Initial Report Form' (righf) to record 
ini tial information for the investigators ,,,ho will be 
conducting the full field investigation of the impact 
scene. Be sure to include a labeleel d iagram of the 
scene which includes: 

• The approximate visible boundaries of the 
impact scene. 

• vVhere the specific impact event occurred. 

• Potenti al points and pathways of exit and entry 
of suspects, witnesses, and impact elements. 

• Places where the natural resources/ evidence 
m ay have been moved. 

B-1 4 

• Specific sites of concern (d anger, fragile or 
pro tected resources, h uman use, e tc.). 

U pon the arrivai on-scene of a trained fi eld 
inves tigation team (p referably a multi-agency, multi­
disciplin ary coral reef CSI team if ava il able and if 
provided for by the jurisdiction), the NRT 
representative should turn over con tro l of the impact 
scene and proviele a detailed brief to the inves tigator(s) 
in charge; this will have the affect of assisting in 
controlling the crime/ impact scene and helping to 
establish further investigative responsibilities. Note 
that the scene briefing is the only opportuni ty for the 
next in command to obtain initial aspects of the 
impact scene prior to subsequent investigation. 

~ 

!lAl.IE: DATE. 

AGENCY: m,lE: 

CORAL REEF INCIDENT 
INITIAL REPORT FORM 

DATE OF INCIDENT 

flLEtlO 

ISLAND' 

~ TIt.IEOF INCI OENT: 1 SITEOF INCIDEIH: 
D pHotlE D volcEMA'l l--______ --' _ _ _ ____ ---l 

o RADIO 0 E',lAIL 

D OTHER: 

Report"g Party: 

Affected Afea(s) 

NAt,IE: PHOt IE: 
MOBILE PHONE 

ORGNlllATlO N. 

AODRESS EMAIL 

SITE WEATHER CONDITIONS. 

SITE WAr ER CONDITIONS: 

SU'5pecled Respon~Î~ Pally 

NAt.1E: 

TYPE OF ORGNJIZAn ON: 

WltlD DlRECTFO/I15PEED. 

WAVE cmlDmo~ 

Refeased Malaria!; At.lOUtlT Doscrtp llOf1 cl lncldollt : 

o a il ( TYPE): 

o CHE/.IICAL: 

o ~RGANIC "'''TERJAL: 

b. 

o SEDIMENT 
D TEARESTRIAL Dt.lAR1NE 

o OTHER 

Vesse.: 

NA/.tE: 

TYPE YEAR 

1.IAKE: j LENGTH COLOR. 

REGISTRATlm~ : 

ENG I ~I E FUEL AI.1QUNT 

OTHER A\(OUtlT 

OW'lER PHONE.. 

ADDRESS: 

D,sPOS'100: 

DATE ASSIGNED: TlME ASSIGtIEO 

AGENCY LEAO: 

CITATION/ARREST ,rD 

CITATION/ARREST DATE: 

, 

OF FJCER ASSIGNED 

OTHER 

CASE II· 

CASE ClOSED (DATE) 
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ote: Coordinated im estigative responses 
often take days to weeks to mount, m aking the 
'nitial report critical due to the e\'er-changing 
nature of m arine impac t scenes, 

The NRT representative can also assist the leader of 

the fi eld investigation team (The CROC, see next 

section) in planning the in-water investigat ive phase; 

this will often entail the creation of a Incident 

Response Plan in order to help manage the risks 

associated with the investigation. 

C losesl tl)1)erb~nC 1 rca tm ent C IWlUber: U n :')Ue'/ Yes 1 NO 

Location: Est. Distance [rom site: miles 
Contact v ia: _ 

Gral' Mobilization (iù, 
o Assessment Ge 

Additi onal il 

o Evidence Collee! 
Additional E 

o Coml Rce r CS I 
Additiona] C 

D Team Dive Gear 

02 Kit c--:c 
E.xtra DiveG 
Dive FlaglFl 
Additiollal C 

o Daia Sheets/Doc 

o Other: o DPVs& o TowboaJ 
Additional ( 

o Communication. 
D UI\V: 
D Surface: 
D Vessel: 
Additi onal C 

o PRE-ASSESS~ I ENT 0 IMPACT ASSESSMENT 

o OTHER: 

f\ faxillllUll Phume<! Depth: 
To tal Daily BoltolU 

Mode: 0 Snork.1 0 Opel 
o Hookah; 0 Surt 

Al."Ce5sory Equipl1lcllt: 0 

EnviroJUllcnt: 0 Coas tal S 
o CageIRes 

Plnlfonll : 0 Shore; D Sm. 

Type mut SOUfœ ofVessels 

Sp~ia1 EquipllIent mld Con 

Emt'l'g t' l1cy 1\Imlagt'III 
Spœific Site Hazards (conti! 

Emergellcy Oxygell on Site? 

Firsl Aid Kit On Sile? Ycs ! 

E II1t'l'gcl1cy Contacts : 
Coas t G ua rd : 

Location:._ 
Contact via:_ 

Resc ll clEMT: 
wcation.:_ 
Contact via:_ 

C loses t Hospitnl: 
LoCéllion:_ 
Conl nclvia:_ 

Sp~""'Îfi..: Location: 

Dep th: KI 

BricfDescrip ti oll of Acti 
(oolltinue (ln separnle she 

C UITent Sal.vnge Opern tio 

C UITent Authonty 0 1. Si 
o USCG 0 DOC 

THE ROLE Of THE CORAL REEr 

O N-SCENE COORDINATOR 

(THE CROC) 
Once a trained field investigation team arrives on­
scene, it is critical to document and coordinate the 
activities of multiple NRT personnel operating within 
the incident parameters. Often the senior NRT 
representative on-site oversees ail aspects of the in­
water investigation and tracks the activities conducted 
and the evidence co llected. This person , called the 
Coral Reef On-Scene Coordinator (or CROC) 
must ensure that necessary documentation and chain­
of-custody protocols are followed relative to ail 
information gathered. 

1 

INCIDENT RESPONSE PLAN 

Date: _ _ _ _ 
For: __ New IllvestigaliolI.: __ ContiulI..illg Invesli,!?jltioufRenewal 

_ _ Otller: 

CROC or Ollier On-Scelle SUpervisor: _____________ _ 

lllcidelù Tille : _ ________________ _ 

Type ortllCÎdent: _ _ ___________ __ _ 

OvcraULocatiOJI.: _ _ _______ Islruld: _____ _ 

NRT or Other Agencies Illvolvcd: 

List of Dh'c TE'alU l\lelllb('l'S: (lndicate Lead Diver{s) with *.) 
Nrune.: ____ _ ; Agency: __ ; R(lle: ________ _ 

Nmne.: _____ ; Agency: __ ; RaIe: ________ _ 

Nrune.·. _____ ; Agency: __ ; RaIe: ________ _ 

Nrune:. ____ ~; Agellcy: __ ; R(l!c: ________ _ 

Name:. ____ ~; Agency: __ ; RD!c: _____ ___ _ 

Nam e:. ____ ~; Agenc}' : __ ; Ro!c: _____ ___ _ 

List of Acct'ssol")' Tt':1m l\'!(,lIlbHS: 
Nrulle: ; Agency: __ ; Role: ________ _ 

Nrune: _ ___ ~; Agellcy: __ ; Role: ________ _ 

Nrulle: ____ ~; Agency: __ ; Raie: ________ _ 

N<Une: ___ _ ~; Agell~y : __ ; Raie: _______ _ _ 

(continue on separ.Jle sheel ifneeded) 
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To assist the CROC, a comprehensive field data 
organization form is available (see Appendix A). 

HAWAI'I REGION 

On-Seene Lead Ageney: 

o HI DLNR 0 HI DOH 

o USCG 0 POLICE 

CORAL REEF INVESTIGATION 
FIELD REPORT FORM 

DATE OF INCIDENT: 

FILE NO. 
INV. 

ISLAND: 

TlME OF INCIDENT: FIRST REPORTED BY: 
DUSFWS ES DMILITARYf-__________ ....L. ___________ --1 

DNOAA PIRO 
CORAL REEF ON-SCENE COORDINAroR (The CROn 

AGENCY: TITLE: 
DOlher: __ _ DATE AND TIME ON-SCENE: 

CASE TITLE AND RE MARKS: EVENT LOCATION: WHO: 
1--------------------4 o GPS LOCATION: 

o GPS WAYPOINT: GPS SYSTEM: 

o 10 EVENT DAMAGE PERIMETER ESTABLISHED _____ 012 

o 20 EVENT DAMAGE PERIMETER ESTABLISHED ___ m2 

SITE WEATHER CONDITIONS: EVENT DEPTH RANGE: 

SITE WATER CONDITIONS: TYPE OF REEF AND ASSOCIATED HABITATS: 

FIELD INVESTIGATION COMPONENTS: 1 WHO EVENT SCENE DIAGRAM WITH LANDMARKS: COMPASS : INVESTIGATION FIELD REPORT FORM 

o EVENT & SCENE PHOroS 

o IMPACT PHOroS 1 

o AREA ASSESSMENT 1 
Towboard Scooler 
Helieopler_ Dive/Snorkel __ _ 

o ENFORCEMENT INVESTIGATION 

BIOLOGICAL INVESTIGATION o REA DOTHER 

SAMPLES COLLECTED AT THE SCENE 

"G 'O.. "'Mm m, 1 w"' 

LABWORK: 

DIRECTION 1---------------------------------------------­
INVESTIGATORS ON-SCENE: 

AGENCY ASSIGNED ROLE TIME START TIME STOP 

SURVEY INFORMATION' 

>1E IN TIME OUT DEPTH MAX DEPTH SUBHABITATS PERSONNEL 

OVER-> 
1 

1 

1 1 

WORK TO BE COMPLETED: 

FORM COMPLETED DATE: TIME: SIGNATURE: 

B-16 

\ 
.1 



Gulko el al. (2008) ICRI Coral Reef CSI Toolldt 

SETTING I NCIDENT PERIlVIETERS 
There are two types of boundaries often set arouncl a 
marine incident location: the Impact Scene Perimeter 
and the Impact Event Perime ter. These perimeters 
can be based upon existing knowledge from previous 
investigations, public reports, or on-site impact 
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investigation; they together serve to delineate the area 
of focus for the impact assessment and the R apid 
Ecological Assessment (REA), and can serve to help 
preve nt addition al disturbance by outside parties 
through education and enforcement activities. 

llVIPACT E\ 'ENT PERHvIETERS 
The Impact Event Perimeter is de fine cl as the 
immecliate area around an existing incident source 
(examples : a spill zone, the area immediately around a 
grounded vessel, etc.). The size of the definecl 
perime ter should include ail elements currently causing 
a primary impact along with a small buffer (as shown 
righl). The prim.ary im.pact is the type of damage 
immecli ately causecl by the impact event (example: the 
grouncling scar caused by a vessel running aground); 
secondary im.pact may be a variety of forms of 

immedi ate and follow-on 
damage triggered by the 
initial impact event, the 
initial impact damage, 
the response activities, 
or combinations of any 
or ail of these. 

The impact event 
perime ter is used to 
coordinate pre­
assessment and other 
investigative activities. 
It serves a function 
similar to a crime scene 
perimeter in regards to 
providing a bounclary 
for concentrating 
investigative effort and 
possibly restricting 
other human use 
activities to minimize 
disturbance or 
contamination of the 
impact scene. For some 
types of events, the 
event perimeter may 
serve to protect the 
greater public l'rom 
coming in contact with 
harmful elements 
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involved with the event. Note that the Impact Event 
Perimeter does not represent a measurement of 
damage, but it should include ail damaged areas plus 
enough of a buffe r to be manage able or to make easy 
identification of the boundaries. 

Often an impact event perime ter can be delineated 
withoul entering the water and can be fluid (i. e. move 
with a defined surface feature such as a oil slick or 
vessel). Often it is measured in terms of a fixed 
distance around a visible object or substance (example: 
20 meters from the leading edge of the spill). If 
necessary, surface buoys can be deployed to mark the 
boundary or enforcement personnel can remain on­
scene to enforce the boundary during the response. 

If sub-surface documentation is required, a series of 
dives may be necessary to determine the extent of both 
primary and seconda!)' damage paths in order to 
establish the impact event perime ter. During the fist of 
these dives, efforts should focus on establishing both an 
overall event perime ter and a more concise impact 
scene perimeter delinea ting the greatest extent of 
visible damage on ail sides (using floats and taking GPS 
points). Follow-up pre-assessment dives can provide 
greater details on the area of impact and focus on 
immecliate mitigation needs. Note that biological data 
taken at this stage is limitecl to immediate iden tification 
of important or fragile natural resources at risk from 
the existing impact or potential response activities. 

I~/IPACT SCENE PERI~/IETER 

The Itnpact Scene Perirneter consists of ail 
components of an area impacted directly by the 
immediate incident (i.e. what's occurring within the 
Impact Event Perime ter). Often it expands beyond the 
area of the Impact Event Perimeter and includes a 
varietyof types of observable damage and habitat 
types. 

The impact scene perime ter is also a quick delineation 
of the impact area from a damage event. It is used to 
get an initial estimate of damaged area in preparation 
for a more detailed impact assessment. The basic 
method involves either svvimming over an easily 
identified impact area and delineating a polygon by 
way of GPS points for ail outside edges of the 
impacted area. For large or complex impact sites, the 
use of a search pattern technique to clelineate the 
corners of the polygon will result in an approximate 
estimate of damaged substrate. Corners may be 
delineated on subsurface surveys through the use if 
Pelican-type floats and surface GPS (Note : the team 
member taking the surface GPS points must wind the 
float line until it is ta ut with the anchoring point 
subsurface in order to minimize horizontal and current 
error.). Other data taken should include changes in 
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depth, bottom type, habitat and subhabitat 
composition. 

GPS 
Deviee 

Pelican-Type 
Float 

Numbered Boats can be surface-deployed, or an 
Itnpact Assessment Exploratory Dive(s) can be 
conducted by snorkelor, diver, tovv-board, drop 
camera, or scooter, to establish the impact scene 
perimeter, identify habitats and subhabitats, and 
include the area of damage or area to be surveyed. 

As with much of the Coral Reel' CSI gear, Boats can 
be either hand-made l'rom easily available materials 
VJ!ease see AJJjJendix B, Section 3) or purchased l'rom a 
number of suppliers. Key points include that each 
ftoat shmùd be able to be deployed sub-surface, 
numberecl, and easily retrieved from the surface. 

As the Boats or other markers are deployed, make sure 
that accurate location information is taken to 
document the perime ter for later use in follow-on 
damage assessment and recovery monitoring. 

One can use a variet)! of techniques to delineate an 
impact area (snorkel, SCUBA, DP,s towboard, clrop 
camera, aerial survey). The method usecl should be 
basecl on the the resources available, the scale of the 
event and the topography involved. Consideration 
should be on covering a large area efficiently to visually 
survey for the extent of impact. 

Advantages and disadvantages of dilTerent modes of 
conducting initial impact assessment activities (below) 
such as those used for setting perimeters or defining 
habitats and subhabitats in the field. Other modes not 
shown include tow board \vith a small boat, drop 
cameras, or relying on pre-existing maps, field data 
and photos. 

Search Pattern Technique for 
Impact Perimeter 

• 

• 

OGPS Point 

• 

The most efficient vvay of delineating a large area to to 
determine the impact perimeter is to use a Search 
Pattern Technique, whereby the overall area is 
searched starting at a point knovvn to be outside of the 
impact area and moving in a set direction for a clefined 
distance marking each time one meets a impact edge. 
At the end of the proscribed distance, the team moves 
perpendicular to the first se arch transect and repeats in 
the return direction (as s/wwn aboue). 
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Esse rial Data Compo ents to be 

GaÙlered Dwing a e-Assessment 

o 

Large Patch Reet 1" 
North,,» Say 

Norther» Pat.h Reet 
Reefflat 

-12 Red Lighted 
Cha""el Marker 

?osslble sea 
turti, slee pl"i 
holes 

c=:::> 

.. 
N • 

o 

Large Mod.l»ta.t 
lMasslv •• oral head 

KEY 

IlMpact PerllMeter 
~ UalMaged Substrat. 
lZZ2I Resources At Rl sk 
~ Habitat Type 

r/v'Reefeuster' 
~rou~dl~g Site 

9/18/06 

5 - 81\1 
depth 

o 

Impact Evenl Perimeler (outside all known 

impacts): Depth, CPS, H abit at & Subhabitat 

Identification . 

Impact Scene Perimeter (pol)'gon for outside 

edge of all immediately impacted areas): Depth , 

CPS, Habitat & Subhabitat Identification , 

Photos of Subsllrface D amage (al! forms). 

Immediate IVlitigation Efforts or Pathways to 

Decrease Additional Damage: Depth, CPS, 

H abitat & SlIbhabitat Identification, Photos of 

Actions or Threats to be Mitigated, Photos of 

Potential Pathways, 

Fragile or lnunediately l1u-eatened Resow-ces 

At-Risk: Depth, CPS, H abü at & Subhabitat 

Identification Pho tos of Resom ces At-Risk. 

DEFINING HABITATS 

AND SUBHABITATS 
An important component of most pre-assessments is 
the determination of the types of habitats and 
subhabitats (A classification of habitat components 
into ecological fun ctional groups, Examples include 
large massive corals vvithin lagoon habitat, seagrass 

patches within sand habitat , etc.) found both within the 
impact areas and acUacent to it. 

In the photo below you can see the same grounding 
site that has been classified for habi tat types only. Note 
that the absence of subhabitat information makes it 
harder to quickly differentiate where follow-on fi eld 
operations should concentrate, 

Such classifications play an important role in both 
immediate mitigation planning and in determining the 
scale of both the Impact Assessments and Rapid 
Ecological Assessments (REAs) to follow. As such , pre­
assessments often include an initial estimate of area of 
critical habitats and subhabitats observed; these 
measurements can often be quickly acquired through 
the use of a limited number of surface m arkers and 
GPS. 
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PACIFIC ISLAND REEF ZONES 

Island Vertical Wall Fore Reef 
Shoreline Illtertidal BanluShelf 
Lagoon Bank/Shelf Escarpment 
Back Reef Unknown 
ReefCrest 

:eACIEIC ISLAND REEE BAIUIATS 

Unconsolidated Sediments 
(0%-<10% submerged Colonized Pavement 
vegetation) Colonized VoIcanic Rock 

Sand Colonized Pavement with 
Mud Sand Channels 
Submerged Vegetation Colonized Island Vertical 
Seagrass Walls 
Continuous Seagrass Uncolonized HardboUom 

(90%-100% Coyer) ReefRubble 
Patchy Seagrass (50%- Uncolonized Pavement 

<90%Cover) Uncolonized Volcanic 
Patchy Seagrass (10%- Rock 

<50% Cover) Macroal- Uncolonized Pavement 
gae (fleshy and hui) with Sand Channels 

Continuous Macroalgae Uncolonized Island Velti-
(90%-100% Cover) cal Wall 

Patchy Macroalgae (50%- Encrusting/CoraUine A1-
<90% Coyer) gae 

Patchy Macroalgae (10%- Continuous Encnlstingl 
<50%Cover) Coralline Algae (90%-

100% Coyer) 
Coral Reef and Hardbot- Patchy Encrustingl 

tom Coralliue A1gae (50%-
Coral Reef and Colonized <90%Cover) 

HardboUom Patchy Encrusting/ 
LinearReef Coralline Algae (10%-
Spllr and Groove <50%Cover) 
Patch Reef (Illdividual) 
Patch Reef (Aggregated) Qtbl.:r Dl.:lhll.:atillDS 
Scattered CorallRock iu Laud 

Unconsolidated Sedi- Mangrove 
ment Artificial 

Dredged 
Unlmown 

PACIFIC ISLAND REEF SUBHABITATS 
(eXamlll!i:s} 

ReefHole Cleaning Station 
Massive Coml Colony Sea TUl"tle Sleeping De-

Gat"den Eel Bed pression 
Halimeda Meadow 

"Vhen deploying a surface marker (above Tighl) to either 
delineate a perimeter edge or to identify a unique 
subhabitat , it 's important that you fully document the 
reference point to the best of your ability prior to 
releasing the surface marke l~ 

DELINEATE IrvlJ\lIEDIATE & NEC­

ESSARY MITIGATION ACTIONS 
A final component of a pre-assessment activity involves 
delineating immecli ate actions that can be taken to 
mitigate additional resource damage from the impact 
event. For example, in the case of a grounded vessel 
(below), identification of an egress path'vvay may be 
different than the initial damage pathway due to 
nearby resources at risk. This entails identification of 
significant habitat and subhabita t components by GPS 
relative to the overall impact polygon and the larger 
habitat components. Draft emergency mitigation 
efforts should be clescribed and suggested sites or 
pathways identifiecl and GPS'd. 
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High 
Coral 

Patch Reel 

Grounded Vessel 

, " ~ Existing Primary 
'~~..a.~* Damage Pathway 

/.;r~· 1fI-,1l~i;"'7 

Recommended 
Primary Egress 

Pathway 

-- Recommended 
Secondary 

Egress Pathway 

Sand & 
Rubble 
Area 
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FINAL STEPS IN i\ 

PRE-ASSESS?vIENT 
As the pre-assessment events in the field reach the fi nal 
stages, a series of off- site actions will need to be 
contemplated and decisions m ade relative to their 
impac ts on the tà llow-on phases of the field 
investigation: 

• Other non-NRT government or civil agencies 
should be no tified of the impact event and o n­
going field investigation. Assistance m ay be 
sought with various parameters involved with 
background inves tigations, controlling human 
uses in the area, etc. 

• AcUacent land owners, p rimar)' commercial and 
recreational organizations/ opera tions ""hi ch 
m ake use of the impacted a rea, and targe ted 
user groups should be briefed and specific 
efforts directecl to educate them regarding the 
event and investigation should be undertaken in 
order to m aximize public safe ty and to 
minimize interference with the on-go ing field 
investigation or contamin ation of the impact 
scene . 

• The l\,1I edia (and through them, the gener al 
public) m ay need to be briefed regarding the 
impact even t and the on-going investiga tion. 
onen this is bes t handled th rough a formai 
Press Release by th e leacl NRT agency. C are 
needs to be taken to ensure th at the m edi a 
involvem ent and publi c notification do es no t 
release sensitive details or inhibit the field 
investigation from proceed ing (see Introduction 
NIodule: Enhancing Notificati on of an Impact 
Event Section (Dealing with the ?-dedia)). 
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Su rru na ~!J 
Arter a 1l1arine illlpac l evenl has been reportecl , flrsl 

responclers ll'ill seCLtn' the sce ne ancl d<' ai ll'ith rescue 

ancl sa lè ty concerns hrsl. An [Illpact E\ 'e nl Parallle ler 

is es tablishec! illlniedi a tel> ' aro llnd th e illlpacted area. 

Ail Impact Sce ll e Parallle ter cncompasses Ihe Impact 

Event Parall1e te r andlh e acli acent areas, Habita ts ancl 

subhabital s bo lh <1c[jacenl to, and \l'jrhin , the impac t 

area neecl 10 be clescribecl, and ",here possible, 

cl elillea tecL In(onnali on Il'0111 Ih ese vari ous 

CO Il1pOnellis ncecls to be an :lI )':œd and usecl (or 

il1lmediate mitigat ion ll t' <, cls ancl 10 pl an for fo lloll'-on 

THE PRE-AsSESS~/IENT IS THE 

FIRST OF THREE IN-' VATER 
COTvIPONENTS INVOLVED IN A 
fvlARINE llVIPACT EVENT FIELD 

INVESTIGATION 



1. 
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R EVIE,tV SHEET 

co DUCTI GAP -AS 

OUTLINE OF ACTIVITIES: 

Identify Location/Type of Incident 

a) Note or log dispatch information. Fill out the Coral Reef Incident 

Initial RepOlt Forl1l. 

b) Make initial observations (look, listen, smell) to assess dIe scene and 

ensure personal safety before proceedi.ng . Record everythi.ng, malce a 

sl1lface site diagral11. 

c) B rief responding field assessment team and provide to rms, visllals ancl 

any other materials. 

1 mpOltant Tools, 

Forms or Other 

Aicls: 

E NT 

Prepared Conducted Documented 

- --- lfL::::. 
. . . ' -' 
§.~~~~". 
I::~l:~~~_ 

Incident Report Form Initial Site Diagram CROC: Form 

Dellneate Perimeter/Securlty 

a) Set the Impact Event Perimeter: May need to i.nclllcle adjacent 

habitats and subhabitats. 

b) Set the Impact Scene Perimeter 

c) Iclentü)r Adjacent and Impacted Habitats and Subhabitats 

cl) D elineate 1 mmediate Actions dlat can be taken to mitigate aclclitional 

resource damage from the impact event 

1 mpOltantTools, 

Forms or Odler 

Aicls: 
fl,'::._ 

i!:.~"· 

Incident Report Form 

U4:HJ 
lWI 

Search Pattern Technique 
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Prepared Conducted Documented 

Pelican -Type Float GPS Deviee 



3. 

Gulko et al. (2008) !CRI Coral Reef CSI Toolkit 

Notify Users/other Agencies 

a) Notif)r other non-NRT govenunent or civil agencies, as appropriate. 

b) Brief adjacent land owners, commercialusers, user group organiza-

tions directly adjacent to, or primaly users ot~ tlle impact site. 

c) Issue press release if necessmy or appropria te. 

ImpOltantTools, 

F onns or Otller 

Aids: 

:~~~~r~'~"~ I ~ 
';".'" ['::. " .. -~ ,. "-

ù1ciclent Report Form 

Impact 
Event 
Phases 

Impacl 
Event 
Response 
Phases 

Investigatir 1 
Phases 

Prim' Tu 
Remov:!.1 of Impncl 

Pre-Assessment 
At.:ti vities 

Rcmoval 
of Impact 

Il 11I n;\..I"" "- ' ) 

A I' :: r Removal 
,fTm pacl 

g,:~.'-

~ 

CROC Form 

Natural 
Resource 
Restoratiol 
Phases 

Proviu L:. l'ur Emcrgcm:y RCSluruliun Adj -."il_ic..,' __ ...,---,-__ --'-.... --l ::; 
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Prepared Conducted Documented 

This Module overlaps 
with these stages during 
an impact event and the 
investigation. 

This Module represents 
this point in the timeline. 
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Conducting an Ympact Assessment 

Collection of physical evidence, photographs of 
dantage, and data on an ùnpact event are 
extrmnely tinte-sensitive p1'ocedures in the 
n'tarine environntent due to currents, tides, 
safety üsues, biological & chmnical 'interactions, 
and the three-dintensional nature of ntarine 

) habitats and the water colzunn. 

NEVER Move or Alter the 
Positioning of An Evidentiary 
Item. Until It Has Been 
Docum.ented and 
Photographed. 

Make close ,risual examinations of the item 
and the area immec1ia tely arounc1 il from 
multiple perspectives. 

SEARCHING & E XAl\/IINING Al'\f 

Il\/[PACT SCENE 

The fllIid nature of marine environments highlights 
the critical nature of underwater impact scene 
examin ations and the need to search in a careful and 
methodical manner. After reviewing the initial 
incident parameters andlearning about any changes 
that might have been made to the scene from either 
natural or human parameters, start the examination by 
working your way into the impact scene perimeter, 
using great care to avoid disturbing or destroying any 
evidence as you do. Carefully observe the bottom 
habitat or substrate surrounding the primary impact 
site. Look for items of evidential value, such as 
disturbed or dying organisms, physical marks, etc. 
Remember to also look up and out as ail marine 
impact scenes are three-dimensional. 

Another technique to assist in locating evidence is to 
shine a flashlight on the substrate at an oblique angle, 
as even in daytime, many man-made obj ects vvill reflect 
differen tly then natural substances on the bottom. 
Look at allloose items as they are located. Are there 
any freshly broken corals or drag marks through the 
sediments? Is there anything on the ocean floor that 
may be diminishecl or destroyed by the nex t tidal 
change or prevailing currents? 
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EXAMPLE OF A DAMAGE PATHWAY DIAGRAM 

D l\J'vl AGE 

P i\ l'H\'VAY 

DI!\GRAJ'dS 

A Dalllage 
Pathway shows a 
route through which 
i ru ury occurred at 
an impact site. In 
some instances, 
multiple dam age 
pathways will be 
present at an impact 
site, requiring 
careful 
measurement and 
description. Items 
found underwater 
should be measured , 
photo-documented, 
and their precise 
locati on mapped 
prior to collection as 
evidence. 

Distances to 

Lahaina, Maui 
November 12, 2004 
1:15 pm 

HARDOR 

stationary and permanent features shoulcl also be 
noted. Diagrams should include date and time ( allows 
tidal information to be calculatecl) and clepths should 
be listecl for ail m ajor zonal changes. Diagrams shoulcl 
difTerentiate progressional elements where possible. 

D am age pathway diagrams shollici be carefully labeled 
and efTorts macle to clifTerenti ate bet\-veen habitat and 
map features versus the impact damage being 
describecl. 

OTE: AlI clata forms shown in this section are 
available as templates in Appenclix A. 

o Trilugy Mouring 

SAND JO III (7) Depth 6m 

Depth 3m 
REEF FLAT 

Metal Hom Debris 

Electrk Haml Sil\\' Debris 
Sccondary Grounding Sear 

III Secunda.Ql Kecll\lo\'cment Seur 

o~ 
Tcrtiary Gl'Ounding Sem' 

Range Marker 100 III (?) 

CorvlPONENT S OF A GOOD 

U NDER\VATER I r"lPACT SCENE 

DJAGRA1\1 

Impact scene diagrams provide a large overlook that 
describes the relation al components of an investigative 
site. They provide an overview that links physical 
evidence collection, photography, scene narratives and 
rapid ecological assessments. 

Depending upon the complexity of the impact scene, 
the number of habitats ancl sllbh abitats impacted and 

• Dwnage Pathway • Standard or Reference • Elim'ination Sample 

• bnpact Scene Diagram Sample • EmeTgency Res toration 

• Impact Sample • Control or Blank Sample 
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the area of impact, 
multiple scene cliagrams 
ma)' be necessar)'. 

The impact scene 
diagram should include 
the following 
information al 
components: 

• Location 
Information. 

• D ate & Time of 
the Diagram. 

• Incident 
Reference 
Information. 

• Diagram AlIthOl~ 

• Accessor)' 
Contriblltors (ex. 
Photographers, 
etc.). 

• D escription of 
Identified 
Incident. 

• Description of 
Iclen ti fied 
Impacts. 

The impact scene 
diagram shollid include 
the following drawing 
components: 

• Drawing/ 
Labeling of 

méY or 
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Description: l'Mpacted Iteef Location: Patch Reef Jtl ~ 
Incident Type: Vessel G-rout1ding Kat1eohe Say, Islat1d of Oahu 

Date: 10/21/06 
Tïme:U~O 

Northert1 Say 

Possible sea 
turtle sleepit1g 
holes q( 

(}reet1 sea 
turtles spotted 
durit1g assess­
met1t activity 

Jt12 Red Lighted 
Chat1t1el Marker 

Photo Points: 
Jtt - 1 t VIRECflONAL ex.}!) 

HASlfAf SHOfS 

Possible sea Jtt 2 - 45 IMPACf SHOfS ex.@ 

turtle sleepit1g Jt46 _ 50 ECOLOG-ICAL ex. ~ 
holes FUNCflON SHOfS 

5 - 8 'M depth 

rn ~5 
16 @ é!J 

®- :.0 ffi\ ~24 

sleeping holes 
ç@ 

~I ~C@@ 
(b t[) 

Northert1 Patch Reef ~ 
Reef Flat Large b~'MJ, intact 

t - 4 'M depth 'Massive coral head 

Case #: Investigator: 

2006 - 2~ V. G-ulko (VAR) 
Photographs: 1 - 82 
Photographer: S. Kolit1ski 

Examole of an imoact scene diaaram 

Impacted Resources: 
Reet, Coral, furtles, 
Fish 

geomorphological features. 
• Approximate locations of protected wildlife or 

natural features. 

• Descriptions of m~or depth changes. 

• D escriptions and diagrams of major identifiable 
ph)'sical impacts and damage pathwa)'s. 

• Descriptions and cliagrams of major ecological 
featllres. 

• Compass Directional Arrow. 

• Locations of major photographs taken. 

• vVhere possible, an approximate scale of the 
diagram. 

The impact scene cliagram neecls to be proclllcecl prior 
to an)' eviclence collection ancl is bes t accomplished b)' 
the senior in-water investigator on-site and/ or the 
CROC. 
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DOCUJ\JENTI NG DAJ\'iAGE TO 

MARINELIFE 

As with other types of marine damage, make close 
visual examinations of the organism and the area 
immedi ately around it. Photo-document the organism 
in place l'rom a vari e!:)' of angles and the surrounding 
area. Take close-up shots of anything unusual on the 
organism. Are there any obvious wounds? Can you 
determine the cause of death and the instrument or 
methoel used? Take careful notes of the external 
appearance of the body and the surrounding area. 
lVIake detailed notes. D escribe the location and 
appearance of wounds, bruises, etc. 

In general, eli agrams should be used to show any 
unusual markings or damage, anel to assist in written 
descriptions. Use the organ ism damage forms in 
Appendix A for sea turtles, fish or coral colonies. Note 
the following when fillin g out these forms: 

Sea Turtle Dalllage Forlll 

vVeight: Note turtle's weight in either kg or lbs. If 
estimated, place a "(?)" arter listeel weight. 

Length: Note turtle's totallength l'rom snout to tip 
of tail, note shell length . If estimateel, place a 
"(?)" after listed length . 

Shell: Note lacerations or other damage, unusual 
marks. 

Flippers, Eyes: Note tumors (Fibropapilloma), 
damage, unusual marks. 

Boely Color: Note discoloration. 

Scales: Note eliscoloration , lost scales, tumors. 

Visible vVounels: Note specifie locations, freshness, 
and amount/size of wounels. 

Sea Turtle Species : Circle the species being 
documented. 

Coral Dalllage Forlll 

H eight: Note colony height from base to tallest 
ve rtical point. Average across ail big colonies. If 
estimated, place a "(?)" after listed diameter 

Diameter: Note colony eliameter across wiclest points. 
Average across ail big colonies. If estimatecl, place a 
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SUPPORTIVE 
MATERIALS 

D pholos __ 

o GPS _ _ _ 

o Sa mples: __ 

MARINE INVESTIGATION 
TURTLE DAMAGE RECORD 

DATE AND TIME OF OBSERVATION: 

INVESTlGATQR 

Fi lE NO. 
INV. 

ASSOCIATED EVENT. 

o Dlagram: __ f-LO-C-AT-,O-N-, -------- -----'------1 

o Other: __ DEPTH: 

Green HawksblU l oggerhead 

SUPPORTIVE 
MATERIALS 

O POoIOS __ 

o GPS __ _ 

o Samples: _ _ 

MARINE INVESTIGATION 
CORAL DAMAGE RECORD 

DATE AND TIME OF OBSERVATION: 

INVESTIGATOR: 

EVIDENCE COLLEC TED 

D WHOLE TURTLE 

D TISSUE 

DOTHER. 

FilE NO 
INV. 

ASSOCIATED EVENT: 

o Dlagram: -_f-LO-C-AT-,O-N-, __________ '--_____ -1 

o Olher:__ OEPTH: 

Write or draw 
description 

a 
Brain 

Branching Tabular 

Mucus: 

Stress Response (pink) l ocaliol1(s): 

, 



Gulko el al. (2008) !CRI Coral Reef CSI Toolkit 

"(?)" after listed diametel~ 

Skeleton: Note if coral skeleton (without tissue) is 
visible, and the % of the colony in that state. 

Symbionts: Note the number & type of organisms 
living atop/within the coral colony. 

Necrosis: Note dying or dead tissue. Note % of 
colony in this state. 

l\Ilucus: Note mucus layers if present. Note color 
and presence of other materials within the 
nlUCUS. 

Stress R esponse: Note locations and amount of 
pink stress response in coral tissue. 

Colony Color: Note colony coloration (especially 
relative to acUacent colonies of the same species). 
Note clegree of paleness or whiteness relative to 
other colonies. 

Basic Colony Forms: Circle the colony fOrIn most 
similar to the corals being described. 

Fish Damage Form 

vVeight: List weight in either kg or lbs. If 
estimated, place a " (?)" after listed weight. 

Total Length: List total length in cm or inches, 
from the tip of the snout to the tip of the tail; a 
second measurement can be from the snout to 
the begi11l1ing of the caudal peduncle (tail). If 
es timated, place a "(?)" after listed length. 

Gills: Note damage, color of gills, intactness, 
unusual odors, parasites, etc. 

Fins: Note damage, unusual coloration, intactness. 

Eyes: Note damage, clarity, firmness. 

J'douth: Note damage, discharge, unusual 
contents. 

Note that once the organism is 
removed from the water its 
appearance and form may 

change radically - requiring detailed 
notes and photos to be taken un­
derwater, prior to collection. 

SUPPORT IVE 
MATERIAlS 

Dpholos __ 

MARINE INVESTIGATION 
FISH DAMAGE RECORD 

FILE NO. 
INV. 

o GPS __ 
DATE AND TIME OF OBSERVATION: ASSOC IATED EVENT: 

o Samples· __ INVESTIGATOR: 

o D"9'""" _ _ f-------=-------=-~----------L----­
LOCATION: 

o Other: __ DEPTH: 

Fins. 

___ MOUU1: __ ~ 

Visible Wounds: 

Type: Diame\er; 

Affecl!!d Speçics oled" 

EVIDENCE COLLECTED 

DWHOLEFISH 

OTlSSUE 

O OTHER, 

Body color: Note body coloration (especially 
sexual or juvenile coloration), cliscoloration, 
unusual coloration, paleness, slime discharge, 
loss of scales. 

Visible vVounds: Note in detail a il external 
wounds. 

Other Ivlarine Animais: 

Follow guicleline listed for other marine animais. 
Aigae, seagrasses and seaweecls may require special 
training relative to sampling and preservation. 
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DOCUMENTING SUBSTRATE 

DAMAGE 

For physical scars in the substrate, describe the marks, 
their lengths and width, and especially the condition 
of the impacted substrate. Do scratches or breakage 
indicate the direction and/ or timeline of the event? 
Note all marks and breakage on the substrate; 
diagram and photograph them. There could also be 
trace evidence in the marks and breakage; look dosely 
for paint chips or metal scrapes (See 'Examples of 
Underwater Impact Evidence'). 

UNDER\tVATER EVIDENCE 

IDENTIFICA'fION MARKERS 
On land, evidence is often marked during a crime 
scene documentation with a variety of cones, tapes, 
paper, flags, etc. The primary role of such markers is 
to identifY objects that would otherwise not be 
apparent in evidence photos taken at the scene. 
Objects such as alphanumeric flags or cones can be 
used to identifY specific objects referenced in a scene 
report or on a scene diagram. 

Underwater, various properties of water itself, along 
with currents, surge, and depth, alliend towards 
different or modified markers needing to be used. As 
one descends with depth, certain colors effectively 

On T e Bead 

1 2 4 

disappear, resulting in difficulty seeing the marker. 
Depending upon the material used, bright yellow will 
photograph well at shallow depth under even sub­
optimal conditions. 

The need to affix identification markers due to the 
three-dimensional nature of water and the fluid 
environment leans most investigators towards either 
heavily-weighted markers or those designed to be 
attached in sorne way to the substrate or object. 

The use of weighted markers vs flagging tape, 
poleflags, or lasers 

vVhile terrestrial investigators might be inclined to take 
numbered cones and add weights to them to use 
underwatel~ the limitations on traveling and working 
underwater along with the physical three-dimensional 
nature of underwater habitats makes this strategy 
questionable. Divers are extremely limited in their 
ability to carry bulky items such as evidence cones 
along with the other necessary equipment for both 
safety and investigation. Flagging tape and short 
poleflags (such as those commonly used in fOl"estry 
applications) can be easily carried within a small mesh 
bag or a buoyancy compensator pocket. An 
inexpensive underwater laser (see 
www.divetrident.com) can be attached to a underwater 
camera or held and pointed at an object as a picture is 
taken. Care needs to be taken when using even a weak 

Note: Bright yellow objects photographs best at shallower depths without a flash . Try to use yellow rnarkers 
where possible. 
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laser underwater as the beam wi ll di sorient and 
frighten many organisms if shined in their eyes; 
likewise, even a weak laser can damage another diver 's 
VISIOn. 

The above photograph of an anchor found wiÙ1in a no 
boating area of a no-take .MPA, was investigated by a 
pair of investigators in Hawai' i. There was strong 
current in the area and the divers could not spend a lot 
of time at the scene. The photos that were taken did 
not easily identify the features of the scene Ù1at would 
be used to determine further action. In ù1is case, the 
growth of medium sized branching corals atop a 
portion of the anchor suggests that it had been on-site 
and relatively stable for over a year. l\1arking of the 
coral for bOÙ1 photographs (as has been done digitally 
ab ove) ""ould have made ù1is very obvious for later 
analysis and decision-making. Other uses of evidence 
markers underwater rnight be to show the evidence to 
pathways of suspects, a trail of damage pathways, the 
pathways of secondary damage, and items obscured in 
the surface covering: Underwater markers can be 
displayed on manmade objects, geologi.cal objects, and 
relatively sessile biologi.cal organisms. 

The Underwater Tirne Constraint Paradigtn 

On land, investigators would first photograph the 
en tire scene, mark every piece of potential evidence 
and photograph each from a variety of angles, m ap 
the entire scene, and then co llect and preserve all the 
evidence at the scene. Unclerwater, the strong time 
constrain ts imposed upon divers by limited air sources 
and decompression concerns serves to limit time spent 
at an impact scene. Repetitive dives on the same 
impact scene carry problems associated with variations 

in individual investigators documen ting the same scene 
or in the ftuid environment of the impact scene 
(especially during the period when it is unsupervised). 
The result is a strong need for a condensed scene 
evaluation/ documentation and evidence collection 
process. Often this entails each diver being 
independent in his / her ability to document and collect 
evidence. The decision to use an evidence marker 
should therefore be based on its ability to serve as a 
successful tool that will reveal, simplify, organize and 
identify the numerous items of evidence found at an 
impact scene in a manner that is extremely time 
efficient, non-destructive, and responsive to the 
variable constraints of the underwater environment. 

Underwater, an inves tigator will first photograph the 
scene from every angle in its original state, then use 
one or more of the following markers which would be 
put in place. A series of photographs will then need to 
be taken from each prospective to thoroughly 
document the scene with the eviclence identification 
markers in place. Communications with other team 
members can he very important at this stage; if 
someone is assign ecl to do an impact scene c1iagram, it 
will he important to have communicatecl the critical 
scene photos so that they are captured correc tly 
relative to the other scene diagram components. It 's 
also important that ail of the items labeled on the 
sketch are labelecl correctly with the same assigned 
markings as in the photographs being taken. The 
same applies to co-worker(s) assigned to collect items of 
evidence. As you can see this is a teamwork concept. 
Each individu al has to be informed to keep the 
information correct and consistent. One of the biggest 
problems is trying to communicate ail of this 
lU1derwater given the time constraints involved and the 
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physical difficulties of conducting such 
communication. As such, one often has to first 
photograph the scene and place markers; followed by 
a short surface interval and team debriefing in order to 
ge t the team orientated fo r the follow-up 
documentation dive where a se ries of photogr aphs \-vill 
be taken from each prospective to thoroughly 
document the scene with the evidence identification 
markers in place. 

F 
Examples of U nderwater Tvl arke rs: F lagging Tape, 
Underwater Laser Pointer, F lagging Poles. 

Which evidence marking system to use? 

The choice of which type of marker is used should be 
based first on the need to adap t to mee t the 
environmental trends that are occurring in th e field, 
second to mee t the resource protection needs of the 
site, and third based upon the tools available to the 
investiga tor. Invest igators should keep in mind the 
need to minimize the number of underwater markers 
given difficulti es in accessing the impact scene and 
ability to control changes at the scene from both 
natural and man-made efTects during the investigative 
period. ' '''hi le it may be common to be able to 
document hundreds of impact points and items of 
evidence at a large vessel grounding site, manpower 
and time constraints in a ftuid environment dictate a 
prioritization in regards to the use of markers 
underwater. 

CORAL REEF CSI TIPS ... 

Prior to entry, the team's photographer should photograph site information 
off of a dive slate to establish the start of a photo series for that dive. 
Additionally, the photographer should get a 360 degrees series of shots above 
water and then again initially on the ocean bottom once the team arrives at 
the impact site. Photographer should also periodically photograph his/her 
depth gauge and dive computer underwater in order to assist in establishing 
the time into the dive and depth series for the assessment. lnunediately upon 

surfacing at the end of the dive, the photographer should photograph each team member's data 
sheets along with those of the CROC and any other important info on the surface (including any 
samples taken or evidence gathered). 

The surface support 
team will keep a log of 
all GPS waypoints, 
depths, team diving 
data, and surface ob­
servations related to 
the investigation, 
including human 

uses encountered 
while on-site. 

The surface support team 
will also record (through use of a 

laser monocular or similar device) the distances to various 
surface marine and coastal features, which will be included in 
the site diagram to be produced later. 
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Care must be exercised to not use too many m arkers in 
a single photo of a scene or to use multiple types o f 
numbered markers repetitively as this introduces 
confusion into the documentation process. This is 
especia lly true for documentation of the "primary" 
impact event scene where on e sh ould not (if possible) 
repeat the sequence of identification markers that have 
been placed and assign ed to sites of impact or item s of 
evidence. That said, it may be accep table at a 
"secondary" impact scene to have the repeated 
sequence cluring a supplem ental or follow up to the 
original investigation where the time and the location 
would becom e the sequence indicators. Note that 
underwate r, given the constraint issues m entioned 
earlier, it often is necessary to cluster or gr oup impact 
or evidence item s that occur in difTerent areas of the 
scene allowing the investigator to reason ably clivide 
and label areas through use of small sectors or grids. 
lndividual items could then be iclentified as belonging 
to a certa in sector or grid. 

EXAl\/IPLES OF UNDER' Vi\TER 

I J\lIPACT EVIDENCE 

The following represents a small (though by no means 
exhaustive) collection of the range of difTerent types of 
underwater impact evidence one might encounter on a 
coral reef. 

Primat·y Investi2ation Photos: 

1. Incorning Keel Scar. Note the freshness as 
inclicatecl b)' the bright white reef sllbstrate where 
little, if an)', colonization b)' fil amen tous algae or 
other organisms has occlirrecl. 
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2. Pl'opellel' SC31' . Note the freshness as indicated by 
the bright wlùte reef substrate where little, if any, 
colonization by filamentous algae or other organ­
iSlllS has occurred. Also note the stIiations caused 
by the shem'ing action of the propeller. 

3. Fractlll'ed Reef SlIbstrate. Note the vm'ious col­
orations of Ihe internai substrale (due to bioeroders, 
oxidation mId geological processes), but the ensu­
ing lack colonization by filamentous algae , cal­
Cal'eous algae or other epibentlùc orgalÙSlllS which 
would indicate a longer existence of the material 
being in tlùs slate on the botlom. 
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4. Bottom Paint. In close proximity to fresWy dam­
aged substrate. Aiso note that the bottom paint is 
on top of colornzed hard substrate. 

5. Smashed COl'al Colonies. Note the freshness as 
indicaled by the bright white skelelon relative 10 

live coral (brown 10 tan col or) on the fraclured 

pieces . 

B-34 

6. F"actured Reef Substt·ate. Note the fresh­
ness as indicated by the bright white reef sub­
strate where little, if any, colonization by 
filamentous algae or other organisms has oc­
curred. Variation in rubble piece sizes sug­
gest that a large abrupt force impacted this 
reef in a short period of time. Lack of 
smootlllng \ weatl1enng) on tlle pleces turtller 
attest to the recentness of the event. 

7. Presence of Endange"ed or Protected Spe­
CÎes. While not an undenvater shot, note the 
proximity of a protected monk seal to the im­
pact site - which raises a variety of additional 
potential impact concerns. 
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8. Large Ship AndIOl' Seal'. Scar is unidirec­
tional and relatively linear, suggesting that the 
ship was under power or being towed with 
the anchor deployed. 

9. Anehor Bounee. Note both live and dead 
coral, intact and smashed colonies . Unidirec­
tional effect suggests that a boat's anchor 
came loose and the vessel moved shoreward, 
bouncing its anchor along the bottom. 

10. Presence of Loose Man-made Objects. 
Need to look at pieces to discel11 if discarded 
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refuse, or if represent actual pieces lost or 
broken off during an impact event. 

Il . Re-Suspension of Soft Sediment or Sewage 
Plume. Gentle disturbance of bottom sedi­
ments (using dive fin) can reveal underlying 
material that otherwise would be disguised by 
deposited surface sands. 

12. Fish KHI. Evidence of fish kills (whether 
chemical, disease, starvation or other cause) 
tends to be first noticed when they wash 
ashore with tidal changes. 
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Delayed Inyestil:ation Photos: 

13. Delayed Coral. Partialloss of a coral colon y rnay 
show sorne recovery over time. Tlùs is often ex­
pressed by new tissue growth or lightenecl col or of 
the colony represelltillg recovery of zooxanthellae 
populations. 

14. Delayed Massive. Fractured or over-tul11ed 
massive colonies may show partial recovery 
overtime or partial re-cementing onto the 
substrate by either crustose coralline algae or 
re-growth of coral tissue. 

Above Water 
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15. Cyanobacteria Bloom (Lyngbya). In remote 
areas, cyanobacteria may use remnant metal 
from an impact event (such as an abandoned 
vessel 'rvreckage) as a substrate to enhance 
colonization and population size. 

Secondat·y Impact Photos; 

16. Invasive Species Inundation. Over time, 
invasive species, such as celtain seaweeds, 
may colonjze and monopolize the impacted 
substrate, causing cascade events or phase 
shifts in the habitat. 
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17. Facilitated Coral Predation Events. The 
impact event causes large numbers of dam­
aged organisms (in this case, cOl'als) to re­
lease chemicals which serve to attract and 
concentrate coral predators (such as the 
Crown-of-Thorns seastar and Cushion seastar 
pictured above feeding on live coral rubble) . 

18 . Facilitated Calcareous Coralline Aigae 
Predation Events. The impact event causes 
large numbers of injured organisms (in this 
case, coralline algae) to release chemicals 
which serve to attract and concentrate preda­
tors (such as the long-spined urchins pictured 
above feeding on live coralline algae rubble) . 

False Leads Photos: 
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19. Fish Bites . Celtain large butterflyfish and 
panotfish can leave relatively large bite 
marks in live coral colonies that can be mis­
taken for human-caused impact damage . 

20. Syrnbiotic Parasites . Sorne coral colonies 
may have parasites which express themselves 
visually on the colony slllface . Pictured here 
is a massive Porites colony infested with a 
parasitic trematode that uses the coral colony 
as an intennediate host prior to infectil1g its 
final ho st, a coral-feeding butterflyfish. Of­
ten these parasites are a normal patt of the 
fabric of reef life . 

21. Crown-of-Thorns Predation. Crown-of­
Thoms seastars (and some oftheir relatives) 
prey exclusively on certain coral species, of­
ten digesting away entire colonies and leav­
ing behind bright white skeletons that can 
look like coral bleachil1g or human impact 
events. Careful inspection often reveals se­
lective predation (i .e. intact corals of the same 
species or different species adjacent to the 
impacted one) or the presence of the predator 
in close proximity to the affected coral col­
ony. 
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22 . Sea Turtle Resting Roles. A number ofsea 
tllrtle species will actively rest on coral reefs, 
often lIsing their flippers to break coral colo­
nies to create a more comfortable sleeping 
spot. 

U NDER"TATER EVIDENCE 
CO LLECTI 0 N AT THE I~;fPACT 

SCENE 

Prioritize the collection of evidence to prevent loss, 
des truction , or contamination; taking into account the 

ever-chang-ing nature and dangers associated with the 
underwater impact scene. Continually assess 
environmental and other factors that may affect the 
evidence or the ability to process the impact scene. 

To accomplish this, the team member(s) should: 

• Conduct a careful and methodical evaluation 
considering ail physical and biological evidence 
possibilities. 

Focus first on the easily accessible areas in open 
vie,v and proceed to cryptic, distant and semi­
enclosed underwater locations. 

• Selec t a system atic search pattern for evidence 
collection basecl on the size and location of the 
primary and secondary impact scene(s). 

• Select a progression of processing/ collection 
methods so th at the initial techniques do not 
compromise subsequent processing/ collections 
methods. 

• Concentrate on the most transient evidence and 
work to the leas t transient fonTIs of physical 
and / or biological evidence. 

rior to Collection of vidence from an Un erwater lm act cene th 
es onding source Trustee r sentativ (s) hould: 

Pre-assign team members to be indiviclually re­
sponsible for underwater photography, scene 
sketch, physical measurements (including m eas­
urements from eviclence items to permanent un ­
derwater features), and evidence collection and 
documentation . 

The inves tigator(s) in charge shall require all per­
sonnel to follow procedures to ensure scene safety 
and evidence integrit)r. 

vVherever possible, divers should clean/ sanitize 
their gearltools/ equipment and personal protec­
tive equipment between dives/ impact scenes 
'vvhere eviclence collections m ay occur. 

D escribing the underwater scene as it appears 
prior to physical evidence collection. Record 
transient evidence (smells, sounds, sights) and 
conditions (temperature, current, tide, etc.). 
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Photos should include the impact scene (from vari­
ous perspectives, including overall, medium and 
close-up coverage); the evidence to be collected 
with and without measurement scale and/ or evi ­
dence identifiers; identifiable damage pathways; 
un-impacted reference habitat and species; vic­
tims, suspects, witnesses, users and vessels; addi­
tional perspectives (e.g. surface/ aerial photo­
graphs, area under impact once the impact is re­
moved. 

Sketches and m easurements shoulcl inclllde: im­
mediate area of the impact scene, noting case 
iclentifiers and indicating north on the sketch; 
relative location of items of evidence prior to 
movement; large coral heads, reef holes or o ther 
subhabitats; distance to acU acent subhabitats or 
other sllbmerged landmarks. 

(rIr[oclified a rtel' 2000 U. S. D ep!. of Justice Draft 
Guidance on Inves tigating Vessel Grounclings) 
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Collection of Man-Made Objects 
Underwater 

Prior to movement or co llection of a piece of 
eviclence unclerwater, document the collection of 
eviclence by recorcling i ts location (including clep th), at 
the scene, cl ate of collection, ancl who collectecl il. 
Pre- ancl Post-collection photos of the habitat scene 
should be taken. 

o ,~ {~ , 

O 'J-·"" 
0 ..,...""" 

WAIIIHE , .. VESflGAlIOH I ,"!:,"" 
CHAIN O. CV STODY RECOIID ! 

~.r..:r{,c. m..-'Cn 
OoH.~'" 

.... or ,,"""" 0 • ...,..:. ... 
0 ""'" 

Documentation can occur 
unclerwater on a Chain-of­
Custody form (lift) printecl 
on waterproof paper and 
maintainecl with other data 
shee ts by the investigative 
diver. The cliver that fills 
out the Chain-of-Custody 
form shoulcl main tain 
custoe!y of the evie!ence 
collectee! (and e!escribed on 
the form) until surfacing 
with the collectee! m aterial. 

For more on Chain-of-Custody, see Ivloe!ule II , 
Section 6. 

Once documentation is complete, collect each item 
identified as evidence and place into separate 

Often eels and other hazardous 
arine life will take-up residence 

in large pie ces of debris or rub­
ble piles created by impact events. Care 
should be taken when handling such 
items that have been in place on the 
ocean bottom for a couple days or more. 
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CORAL REEF CSI TIPS •.. 

Prior to collection of any­
thing off the substrate 
(nuLD-Inade or natural), 
Inake sure you have legal 
authority to collect it. 

containers, bags, etc. that can be iclentified relative to 
the samples taken. For ex ample, objects coulcl be 
placee! into separate 
pre-numberee! 
sealable plastic 
bags (ZiplockTM), 
containing the e!ate 
and collector's 
name. In some 
cases, collected 
evidence of large 
size may neee! to 
be placecl into m esh 
bags or hand-carried to 
the surface. 

10/26/05 

Bag 1 
(}ulka 

At the surface, ail evie!ence bags shoulcl be 
photographecl along with the waterproof chain-of-
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EN CE 

custody form. If 
evidence needs to be 
transferred to another 
container or bag, 
document this both 

photographically and in 
vvriting: The final 
transport bags tor 
collected evidence (after 

surfacing) should be sealed 
in sorne manner (evidence tape, 
etc.) and have chain-of-custody 
form s that accompany each item or 
lot of items. Evidence should be 
stored in a secure location which 
can main tain chain-of-custody for 
the items. 

Care shoulcl be taken to have inves tigators wear gloves 
if possible when collecting eviclence unclerwater. 
Unclerwater impact sites are often extremely 
hazardous relative to risks to exposed skin. If wearing 
clive gloves wom previously on other investigations, 
divers should cover their gloved hands with clisposable 
examination gloves. 

Attempts 
shollid not be 
macle to 
d ean-up 
items while in 
the fielcl. 
Such activities 
shoulcl only 
be clone by 
appropriate personnel, followin g stanclardizecl 
proceclures in a proper facility. Seizure or securing of 
suspectecl personal property associated with an impact 
event shoulcl only be clone by allthorized personnel 
and agencies. 

Collection of Irnpacted & Reference 
Natural Resources Underwater 

Biological and geological sampling unclenvater is 
often neecled in an impact investiga tion. It often 
breaks clown into the following three types: 

1) An Itnpact Sample is material from an impact 
event site which is suspectecl of having been 
damagecl , killecl, or moclifiecl by the event itself. 

2) A Standard/Reference Sample is material of 
a variable/ clocllmented source which, when 
compared with eviclence of an unknown source, 
shows an association or linkage between a 
responsible party, impact scene, and/ or atTecteci 
natural resource (e . g~ a paint fragment taken 
from a substrate location suspected as the point 
of impact for a vessel grounding for comparison 
with a paint scraping recoverecl from the suspect 
vessel's h ull. 

3) A Control/Blank Sample is material of a 
knovvn source that presumably was 
uncontaminated cllIring the commission of the 
unclerwater impact even t (e . g~ a sample to be 
used in laboratory tes ting to ensure that the 
surface on which the sam pie is to be clepositecl 
does not interfere with testing. 

In general , most impact events wi ll require both 
impact samples and reference samples to be taken 
independently. Many coral reef impact sites will not 
have been monitorecl ex tensively prior to an impact 
event ancl therefore one may have to collect proper 
control samples from an appropriate control site to 
establish ,,"hat may have been lost at the impactecl site. 

U nder SOIne circumstances it may be necessary to 
obtain some Elimination Samples from 
investigation team members, th eir equipment or 

CORAL REEF CSI TIPS ... 
Wet hiological evidence, whether packaged in plastic or paper, must he flash 
frozen, chemically preserved, or removed and allowed to completely air dry. 
UNDER NO CIRCUMSTANCES SHOULD EVIDENCE CONTAINING MOIS­
TURE (i.e. seawater) BE PACKAGED IN PLASTIC OR PAPER CONTAINERS 
FOR MORE THAN TWO HOURS. Moisture allows growth of microorgan­
istnS which can destroy or alter evidence. 
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vessels in order to isolate sources relative to other 
evidence collected. If an impact area has high usage, 
elimination sampi es may need to be collected from ail 
user groups, their gear, vessels, and in-water witnesses. 

Ali items collectecl should be packagecl separately to 
avoid contamination and cross-contamination. 
Identify and secure evidence in containers (e.g; label, 
date, initial container) underwater at the impact 
scene. Different types of eviclence require clifferent 
containers (e.g. porous, nonporous, crushproof) . 

Both while unclerwater, ancl again on the surface, 
avoid excessive handling of evidence after it is 
collected. Maintain the evidence while it is uneler 
your control in a manner that will diminish its 
degradation or loss. For biological samples, 
placement of evidence bags into a sealable ice cooler 
(marked "EVIDENCE" and not used to store food or 
other items). As most inves tigations on water occur 
uneler daytime, high temperature conditions, icing the 
cooler, if it can be clone in a manner that doesn't 
result in lots of melted water being released into the 
samples (for example, use of Blue l ce™ or separate 

bagged ice). 

As with other fonns of evidence collected underwa ter, 
transport and submit evidence items for secure 
storage. Note that in case of biological marine 
evidence, you m ay need to store the samples in a 
secure lovv-temperature freezer in sealed containers. 
Avoid trying to maintain live marine organisms in 
captivity as evidence. 

Often during a coral reef incident, the question arises 
as to ,vhe ther to try and restore a damagecl coral 
head, le t it natllrally recover, and/ or collect some of 
the damagecl m aterial? The answer will be based 
upon your NRT's abilities & policies, and the age/size 
and ecological fllnction of the damaged colony. 

Evidence at an underwater impact scene that is undergoing the process of 
documentation, collection, preservation, or packaging should be hand1ed 
with attention to scene integrity and protection from contamination or 

deleterious change to the best extent possible. During the processing of the 
scene, and following documentation (the Impact Assessment Phase), evidence should 
be appropriately packaged once brought to the surface, labeled, and maintained in a 
sec ure, temporary m.a!!!!er until final packaging and submission to a secured evi­
dence storage facility or an analyticallforensic/crime laboratory. 
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POST-E\1DENCE COLLECTION 
ACTIVITIES AT THE I iVIPACT 

SCENE 

After evidence h as been collectecl and securecl as pa rt 

o f the Impact Assessm e n t, efforts should be m acle to 
concluct em.ergency restoration of an)' appropria te 
h abita t components tha t can be savecl o r 

Intact large colony of Pocillopora rydon.\? serving 
as shelter for a variety of fi sh species. 
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immecliately restorecl. This will have the effect o f 
m aximizing sh elter ha bita t for displacecl organism s. 
U nder certain circumstances involving large-scale 

iruuries or iruuries to ex tremely fragile or high value 
resources, em ergen cy resto ra tion ma)' h ave to take 
place before the Impac t Assessm ent. 

Smashedlarge colony of Poeil/opora rydo llxi; the loss of 
upright three-climensional shelter results in almost a 
complete lack of fi sh in this location . These live frag­
ments, can be cemented upright to the substrate to 
jump-start the three-climensional shelter substrate lost 
dming the injmy event. 

Exarnples of the N eed for Coral Reef Ernergency Restoration 
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a). Poeil/apara I1Icandrina 
and j\;Ionlipora palllla 
colonies after being 
cemented back onto 
the substrate. 

b). Poeil/opora rydo/l.\"i and 
Pori/es /abata fi'agm ents 
of large colonies ce­
mented in a c1uster 
together to create 
complex h abitat and 
provide mutual sup­
port. 

cl. Large broken P rydoll.ri 
branches (> 1 m) and 
large clisplaced Parites 
eVeJ"manlli colony be­
fore restoration . 

d), Overtmned and fr ag­
mentedlarge colony 
of P loba/a , 
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ExaOlples of EOlergency Restoration & 
Secondary Response 

To be c1ear, Emergency Restoration is NOT the same 
as Res toration (which would take place AFTER ail 
response ancl inves tigation activities are conclucled). 
Emergency Restoration is done to immecliately 
prevent imminent , additional natural resource 
damage resulting from the injury; ex amples might 
include: 

Removal of loose rubble and clebris (which 
could act as bulldozers and scourers with 
additional \NaVe action or storm activity). 

Cementing of live coral fragments unclerwater 
(to prevent aclclitional coralloss and associated 
animal usage). 

Prevention of alien species colonizing dam aged 
substrate. 

CeOlenting Corals Underwater 

The use of cement unclerwater poses a series of issues 
that need to be considered in planning for emergency 
restoration. Certain cements and epoxies actually can 
release toxic m ateri als over time in seawater that can 
affec t m arine organisms, including the cemented 
corals; o ther cements are not \Nell designed for use in 
seawater, and cio not se t or hold weIl. You m ay have 
to investigate mixing in carbona te (such as 'Plaster of 

Cem.enting Coral Fragm.ent Clusters lOI 

Arter NRTs identify the priority restora LÎon are as 
(which might i.l1clucle or emphasize large corals that 
are bOlllder-Like, branches, or over tl.Uïled colonies 
which are most likely to sl.l.rvive), the loose coral pieces 
and damagecl reef areas neecl to be prepared for reat­
tachment. This is accomplisllecl by scraping (picks, 
ho es), brushing and scoming (wire brushes) the smface 
to clean it of any loose m aterial and create a rollgh, 
gTooved area for the cem ent. 

Loose coral pieces are gatherecl together for movement 
ta the reattaclmlent site. 
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Fresil cement is then placed onto the cleaned sLU'faces 
of the ocean Hoor to serve as acLhesive for the broken 
corals and cLivers cement the loose coral fragnlents 
onto the reef. Cement is usually mixed aboard the 
clive platform in small batches and lowered down or 
deLiverecl by a cliver to the resloration site in short or­
cler. 

The new coral fragment clusters mimic the arrange­
ment of corals in natLU·aI reef habitats allowing a vari­
et)' of fi sh and coral reef inve rtebrates to quickly re­
tmn to the u"timecl area. 

Arter emergency restora tion, in­
jured Live coral is clusterecl to cre­
ate sheILer- habitat, provide a size 
refuge for the fr<l::,OUlents ùlem­
selves, andlimÎl loose rllbble from 
h aving a seconda .. y ''bull-clozing'' 
effect over tinle. Long-term moni­
toring is requirecl to assm e the 
cement holds and secondar )' pre­
dation or algal infestations do not 
unpact the coral clllsters. 
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Paris') or silicate ta m ake the quick-drying cement 
more conforming ta the marine environment of your 
specific area. \Ve strongly recommend that your team 
conduct a variety of small scale tests of various re­
attachment techniques in your area as a formaI 
training exercise in a rder ta determine what works 
best fo r you prior ta a major incident, and build this 
knowledge into your regional response plan. 

IN\'ESTIGATING MULTIPLE 

STRESSOR Il\IPACTS 

T he results of the R econn aissance Survey, the 
Pre-Assessment and the Impact Assessment 
may suggest that th ere are multiple influences 
whi ch are afTecting the in jury habitat and 
leading ta a situation where the second ary 

D 
o 
D 
D 
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efTects of the the incident are either expanding or 
compounded. Such situations require detailed 
analysis and consul tations with a variety of in teres ted 
parties in relativel)' short a rder ta determine 
mi tigative solutions. Frequentl)' decisions neecl ta be 
made relative ta limited fun cling, field resources, or 
time factors. The determin ation in short a rder of the 
critical stressors and interactions from the to tallist of 
possible stressors is a priori t)'. 
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Investigating Multiple Stressor Impacts 

Literature 
Review 

Existing Data 
& Evidence 

New Data 
& Evidence 

• Potential Effects on 
Other Stressors 

• Screen 
Data/Evidence 
Analytically 

• Stressor Relevant 
to System 

• Hazard Potential 
• Sufficient Detec-

• Transport Pathways tion and/or Detec­
tion Frequency 

• Transformation 

Identify 
Stressor 

Interactions 
& 

Cumulative 
Actions 

• Magnitude of 
Detection 

Technical & Local Experts 

Information Sufficient to 
Define Short List 

Yes 

Decision 
Analysis SHORT LIST: CRITICAL STRESSORS 

& INTERACTIONS 

Prioritized Short List 

Analysis Phase 

No 

Yes 

External 
Review 

Satiisfactory 

No 

(Modified after diagram by Klump et al in Foran & Ferenc (1 999». 
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FINAL STEPS IN A 

IlVIPACT ASSESSMENT 

As the impact assessment events in the field reach the 
final stages, a series of off-site actions will need to be 
contemplated and decisions made relative to their 
impacts on the follow-on phases of the field 
investigation: 

• Evidence collected must be secured, processed 
and analyzed in a documented and careful 
manner. 

• Other non-NRT government or enforcement 
agencies should be notified of the results (to the 
extent that this does not jeopardize any on­
going enforcement investigations or actions; and 
in concurrence with your region or country's 
laws and agreements regarding the sharing and 
release of such information). 

• Results from the Impact Assessment might 
result in additional charges and/ or daims 
against the RP by the NRTs or other agencies. 

• Adjacent land owners, primary commercial and 
recreational organizations/ operations wlùch 
make us of the impacted area, and targeted 
user groups nlight need to be briefed and 
specifie efforts directed to educate them 
regarding the impacts of the event and the on­
going investigation. Such efforts should be 
undertaken in order to 
maximize public safety and 
minimize additional natural 
resource damage. 

• The Media (and through them, 
the general public) may need 
to be briefed regarding the 
impact event and the on-going 
investigation. Often this is 
best handled through a formaI 
Press Release by the lead NRT 
agency. Care needs to be 
taken to ensure that the media 
involvement and public 
notification do es not release 
sensitive details, effect future 

inhibit the field investigation from proceeding 
(see Introduction Module: Enhancing 
Notification of an Impact Event Section 
(Dealing with the Media)). 

S Wn n1a'ly 

The fllnction of the impact assessment is to formally 
document and measlire the range of injuries 

occurring at the impac t site. The second major 
function of' this assessment is to collect evidence at the 
scene using p roper collection and documentation 

techniques and following es tablished chain-of-custody 
procedures. After ail e\'idence collec tion ac tivities a re 

concluded, emergency res tora tÏon techniques may 
need to be considered to prevent further natura l 

resou l'ce II1J u \'les. 

THE IMPACT ASSESSMENT IS 

THE SECOND OF THREE IN­
WATER COMPONENTS INVOLVED 

IN A MARINE IMPACT EVENT 
FIELD INVESTIGATION 

<: 
<: 
o 
z 

'" " "0 

El 
j 
-5 
" 

le gal proceedings or decision­
making relative to the NRT, or ~ ______ ~~ ____________ ~ __ ~~ __________________ ~~ __ ~ oo 
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REVIEvV SHEET 

co DUCTI GAN 1 ACT-A 

OUTLINE OF ACTIVITIES: 

1. Search/Examlne Impact Scene 

a) Smface photograph scene, photograph data sheets and other recorders 

(GPS, dive computer, etc.). At impact scene, photograph depth 

gauge. 

b) Diagram damage padmray; inducle distances, clepdls and area meas-

urements. Label diagram carefully. 

c) Procluce a Impact Scene Diagram; Carefully represent ail damaged 

resources relative to habitatfeatures. Diagram ShOlÙd indude m~ior 

tentures, impacts and reterences area to be photographed. 

d) Document damage to wildlife. Numbers, location, visible Îl~uries, 

discoloration. 

e) Document damage to bottom habitat. Note scratches, marks, break-

age; pay attention to discoloration and lUlllSUal overgrowdl. 

Important TooIs, 

Forms or Omer 

Aids: 

~~: ' I~'::': 

~_.- '1 
- 1 

ES ENT 

Prepared Conducted Documented 

Incident Report Form Search Pattern Technique Peücan-Type Floal CPS Deviee 

2. Photograph Impact Site Prepared Conducted Documented 

a) Photograph Îlllpact site fi'Qlll a ,vide perspective. Capnu'e images in ail 

(360 clegrees) directions, preferably widl compass at bottom of photos. 

b) Talee photo series of ail reference and impact materialsjIocations. First 

photo should be withollt a evidence marker, remaining photos ÎlI dle 

series shmùd have the evidence marker in place. End of each series 

should indude a number of dose-up shots. 

c) Track location, depth, etc. for each photo on unclerwater slate. 
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3. Colleet Evidenee/Samples 

a) IdentifY proper types of salllples and Illake sure you do not contalllinate 

during collection; mittimize field damage during collection. 

b) Fully document samples llndelwater prior to collection. Store itl ap-

propriate containers fI)!" transpOlt. Keep cool, process qllicldy. 

c) Store samples separately and securely; maintain chain-of-cllstody. 

IlllpOltant TooIs, 

Fonns or Other 

Aids: 

Impact 
Event 
Phases 

Damage 
Phases 

Impact 
Event 
Response 
Phases 

Investigation 
Phases 

Natural 
Resource 
Restoration 
Phases 

CROCt Form 

Pn . .' -A ~SCS!\ I1l l: nl 
AC li v ili e~ 

f :: . ':':~:":~~- ~~ 
~ . . ..-

Chain-of-Custocly Form 

Provide for El11ergellcy Restomtion \ clivilies 

BAB 

Prepared Condueted Doeumented 

This Module overlaps 
with these stages during 
an impact event and the 
investigation. 

This Module represents 
this point in the timeline. 
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Conducting t<apid Cco!ogica! 
Âssessments (t<CÂS) 

One oJthe 1najor mIes oJthe Rapid Ecological 
Assessment (REA) is to t1y and dete1'1nine what 
biological reSOll1'ces and ecologicalJunctions 
were 10stJ1'01n an hnpact evellt and establish the 
1'ate oJ 1"eCovmy Jor the habitat. 

During an iruury investigation , the first part of the 
investigation (the Pre-Assessmen t) is dedicatecl to 
determining that a damage event occurrecl and what 

habitats or subhabitats 
may have been 
affected, while the 
second part (the 
Impact 
Assessment) 
measures the area 
of irU ury and 

collects evidence of damage. The final part of the 
field inves tigation is a R apid Ecological Assessment, 
which is used to quantify exactly ,vhat biological 
resources were lost, what ecolog-i cal functions were 
affected, and ,,\/hat the rate of recovery might be based. 

SETTING CON1'ROL OR 

REFERENCE SITES 

In order to cletermine wh at specifically was lost in an 
injurecl area, comparisons need to be clone with 
appropriate control or reference sites that clid not 
in cur any of the injury being investigated. A site that 
is composed of the same habi tat or subhabitat type, at 
th e same depth, anclunder similar water regimes as 
th e injured site being studiecl . In most cases, control 

• Control Sites • Transect Line • Coml EcologistlSpecialist 

• SU1jace SaJety Float 

• Fish REA Team 

• Benthic REA Team 

• DACOR 

• Algal EcologistlSpecialist 

• Invertebrate Specialist 

• Rugosity 

• Ecological Function 
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sites are locatecl in close proximity to the injurecl area, 
unless such an area is suspectecl of also being impactecl 

in some way such as to m ake its use as a reference 

question able. 

A WORD ABOUT SURFACE SAFETY FLOATS 

Detachable 
Dive Flag 

GPS Attached in 
Waterproof Bag 

Plastic PAM Float 
with Handles 

Commerc ia lly-purchased PAM Float 

Dive Reel with 250' of Line 
Attached to Float with a Clip 

Large Plastic 
Bottle with '-----' 

Handle, 
Capped 

Home-made 
Wooden Spool 

with Line 

Home-made Float & Spool 

During an REA, two (2) surface safety Hoats are used and serve four main functions: 

1) The positions of the two floats allow the surface boat operator (or shore-based support 
personnel) to know approximately where both REA teams (Fish and Benthic) are at ail times. 

2) The movement of the second float away from the fust provides an accurate timing for the 
Benthic team 's descent onto the fust transect line, such that the Benthic team does not 
interfere with the data collection of the Fish team by causing additional disturbance to fish 
populations during the counts. 

3) 'J\Then using a commercially-purchased PMI! float , the float provides a safety stop line during 
strong current conditions (common during remote REAs) while still allowing the surface boat 
operator to follow the divers as the ClITrent moves them away during their safety stops. 
Additionally, in an emergency, these floats (the PMI! floats) can support three divers holding 
onto it at the surface (using its multiple hancUes, and thereby keeping divers together while 
awaiting recovery) and are highly visible from a distance. 

4) The attachment of a CPS recorder to the second PMI! float provides a more accurate record 
of the three transect locations than using the CPS on-board the support platform. 

Other features : Use of the floats to follow BentllÎc & Fish REA teams allows 
• The boat operator to more easily spot Pelican-type floats released by the divers to mark 

unique sub-surface features or specific impact sites. 

L;.,~ __ T_l_1e __ C_~_o_c_o_r _o_th_e_r_s_ur_ fa_c_e_s_'u_p_p_o_r_t _p_e_rs_o_n_n_e_l_to_ q_U_iC_kl_' }_' _m_e_a_s_u_re~di~' s~tan~~ _c~e~s~fr~o~n~l~t~h~e;::::R~E~A~;;;J,:I ,i l: site to surface features such as shore-based outfalls, harbors, etc . "[,1 

'C~ 

• 
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Surface Safety Floats are a critical piece of safety 
gear for submerged divers used to identify their 
location and serve as an emergency support platform 
upon surfacing. In an REA, the Boat also holds a 
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Surface View working GPS and is used to time 
various aspects of the REA for both 
the surface support team and the 
benthic team. 

The Fish REA Tealll deploys 
both surface safety Boats. The 1 st 
Boat is immediately anchored to the 
bottom at the beginning of the first 
25 m transect line. The second 
Boat is carried by one member of 
the fish team (by way of a reel and 
line) until the fish team completes 
the first transe ct and beg-ins to set 
the second 25 m transe ct. The 
second Boat is anchored at the 

beg-inning of the 2nd 25 
m transe ct. 
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LAYING THE TRANSECT LINE 
T he Transect Line is a fixed length of line marked 
every meter and half meter which is used to c1elineate 
an area to be assessed which is then used in replicate as ~ 

a subsample for a lm"ger impacted or control area. The ~ 
transect line is back-deployed passively by one of the 
divers as they swim the first leg of their transect. This 
is accompli shed by clipping the line off to one of the 
divers as shown above. Prior to ini tiating the transe ct, 
both divers will agr ee upon a compass direction to set 
the line and attach the free end to a bottom feature 
ne al' where they have anchored the first surfàce safety 
ftoat. Both divers will swim at the sam e rate in the pre­
agreed upon direction. ' t\Then the transect is fully 
c1 eployed, the diver will feel a tug wh ere the reel is 
attached to him/hel~ The divers stop their transe ct 
and unclip the reel, attaching it lightly to a bottom 
feature. 

Care must be taken at ail times while deploying the 
transect line to keep the line straight and untangled. 
T his can be easily clone by m aintaining a slight tension 
on the line while deploying it and by the c1eploying 
diver main taining his/her buoyancy above the 
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substrate by at least 1 metel~ 

The transect line can 
be anchorecl using 
either a clip, tying the 
loose end, or by use 
of an anchor weight. 
Care should be taken 
to minimize any 
c1 amage to natural or 
impacted resources 
while anchoring the 
line. 

CORAL REEF CSI 
TIPS ... 

hen choosing a transect 
ine, should one go with a 
ape or Cord? ln Dlany ju-

........ ~!IIII_!IIII ___ , risdictions, researchers have 
traditionally used open reel 
fiberglass Dleasuring tapes 
as transecting Hnes under­
water. The tape reels, while 
accurate down to the CDl (or 
DlDl), have the Dlajor disad­
vantage of not laying 
straight on the substrate 
and being difficult to read 
underwater. The cord reels 
tend to lay easier on the 
substrate and can be 
Dlarked with the DlÎniDlal 
Dlarkings needed to be ex­
treDlely visible. 
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Deployment Leg of 25 m Transect 

THE REA FrSH TEAM 

During the deployment leg of each 25 m transect, 
each cliver records size-class-specific (Total Length, 
TL) counts of ail fishes greater than 20 cm \.vithin 
visually estimated but defined belt \.vidths (either 2 or 
4 m on each side of the line), while small and cryptic 
fish (i.e. less than 20 cm) are counted during the 
"s\.vim-back" leg. Each fish is identified to species. 
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The result is that each fish diver obtains a densit:y 
estimate of ail fishes greater than 20 cm Total length 
(T L) within a 25 meter long by 4 meter wide areas (or 
200 m 2 total) of an initi al ("swim-out") leg, followed 
by a density estimate by each diver of fishes less than 
20 cm TL within a 25 m eter long by 2 meter wide 
area (or 50 m2 total) on the subsequent ("swim-back") 
leg, in eaeh of two transeets, for eaeh survey dive. 
Two transects worth of data provide totals of 400 m2 

and 200 m 2 searched for large, relatively mobile and 
for sm ail, site-attachecl reef fishes, respectively. 

For eave and vertical wall habitats, the "swim-back" 
leg is combined with the deployment leg, with the 
divers proceeding at half the normal speed; this is 
necessary because we've found that "vith specifie 
habitat constraints assoeiatecl with vertical walls and 
caves, small fish move away from the divers such that 
they woulcl not be counted on the return leg: 

What is DACOR? 

Ali Fish REA divers record rare species and unusual 
fish habitat during the dive and acÜ acent to (but 
outside) the transe ct. U pon completion of transeets, 
the Fish REA divers retri eve the fu-st transect line and 
ascend the safety float m at-king the first transect line's 
location. 

The data are used both to estimate numerieal (and 
biom ass) densities and to deseribe relative abundance 
(post-survey DACOR analysis) of the fish assemblage 
for the R apid Eeologieal Assessment (REA). 
Additi onal recording of speeies presence off transects 
are used to generate a parent species list for 
biocliversity and rare species concerns of the REA. 

Surface GPS waypoints are taken for the two surface 
safety floats which should be at the beginnings of eaeh 
transect. 

DACOR is a relatively quick and qualita ti ve way to describe abundan ce of organisms within a clefu1ed 
area or h abitat. One uses the letter s D-A-C-O-R to assign abuncl ance estim ates to each species 
encountered within a set area or during a fi'œd periocl of time. 

D -Dominant 
Dominant species ar e those representing more than 60% of the inclividuals encolU1terecl. 

A-Abundant 
AblU1clant species are (hose representing m ore than 25% of the inclividuals encountered . 

C-Common 
COlTIll10n speeies 
are encowltered 
many times along 
a transeet. 

o -Occasional 
O ccasion al species 
are those eneOWl­
terecl more than 
once but fewer 
than five times 
along a transeet. 

R- Rare 
R are species are 
those eneowltered 
only once along a 
tran seet, or fow1C1 
only once off the 
transect. 
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