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I} Conduct Rapid Ecological
Assessiments

i) Conduct appropriate replicate
surveys.

ij Document biomnass,
biodiversity impacts relative
Lo appropriate control or
reference sites.

iti) Identily ecological functions.

J) Tollow Set Procedures for Safeguarding
All Data, Photos and Evidence
Collected.

K} Analyze Data.

1) Use Results to Establish Rates of
Recovery.

it} Quantily the Loss on Various
Levels.

i) Determine Mitigation &
Restoration Options/ Values.

L) Create an Investigation Report.

M} Use Results 1o Support
Mingation,
Restoration,
Medciation,
and
Prosecution.
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THE LAND-BASED POLICE CSI PROCIESS

There are set procedures for investigating major
criumes:

* Respond to a report of an injured or dead
indiviclual.

+ Determine the extent of the victim’s injuries.
+ Set and secure a scene perimeter.
» Search for evidence related to the crime.

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

* Analyze the collected evidence.

+ Use results to link suspect, victim and the crime
scene.
We've proposed a similar set of procedures for use with

marine natural resource injuries that involve
imvestigations underwater:

TRANSLATION TO A CORAL REEF CSI
PROCIISS
I. Respond to a report of a damaged coral
reef.

2. Observe and document the specific areas
and types of damage.

3. Determine the possible sources of damage.

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

5. Analyze the collected evidence.

5. Use evidence analysis to link specific
sources to specific areas or types of
damage.

A Keligse
Berviun

WHY DO WENEED TO DO CORAL
REEF CSI?

For any given injury 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 identify the specific damage sources.
Need to determine the specific damage impacts.
Need to reduce or stop damage/impacts.
Reluctance of sources to admit responsibiliiy.

Difficulty of assessing degree of responsibility.
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PENALTY '-—- -

THE EXD-USE OF (SN 5
INVESTIGATIVE '
ANALYSIS

il

After all the analysis and evaluation of data,
photos and evidence, decisions will need to be made
regarcling whether the injury damage will be repaired,
the resources restored to their pre-impact status,
whether the damage will be mitigated through other

combination ol emergency restoration, compensatory
mitigaton, primary restoration and penalty sought in
many coral reel resource injury cases.

elforts either on-site or off-site, and/or whether penalty

will be souglit against the RP. The answers to these
questions will be dependent in part upon the rules and
laws assoctateel within any juriscdiction, the resources
andl political will of the NRT agencies involved, and
the strength of the results of the NRT's field
investigation (when combined with other investigative
agency reports on the incident or the RP).

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

EMERGENCY RESTORATION
This almost always occurs prior to formal proceedings
against an RP and represents actions usually taken
immediately after in injury event and response
activities Lo prevent addinonal damage from occurring
An example of emergency restoration might be the
removal of rubble from a damaged area to prevent
wave action from causing additional damage.
Emergency restoration aclivities are often paid for by
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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
injury event.

MITIGATION
The idea of compensatory mitigation is based on the
icea that for many damaged areas, the damaged
resource cannot be fully restored and therefore might
be credited by preventing or repairing damage
elsewhere or by enhancing habitat elsewhere.

When evaluating possible mitigaton 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.

Some examples of compensatory mitigation prajects
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

PRIAMARY RESTORANTTION
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.
Wherever possible, emphasis should be on the
restoration of the original three-dimensional
structure of the reef. 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 claim 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 (all stony corals were
killed). Impacts of the grounding on the abundance/
m2, live coral cover and species richness of stony
corals were studiecd 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 included in
the model. Tt was estimated that in addition to
restoring the area that was destroyed, the restoration
project would have o 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 program were the base of the
$2.4 million (USD) legal claim (] Wielgus, 2004).

The following 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 reel destruction refers to the death of all
coral colonies in an area; partial destruction refers to
the occurrence ol colony deaths and damages (]

Wielgus, 2004).

1| ) ) _IIJ | 0 LA -_I.'_'-rll- 1l Lo ta _.'.|
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14 (A1) (D ARTARRE EREOM KE
| { ZI_ 1
Wellwood 122 Biological & 85,654,228
{1984) structural mjury.
Mini 65 Biological & §30,000
Laurel structural injury.
{1986)
Alee +7 Tenal destruction ol $1,450,000
Maitland 680.5 m?,
(1989)
53
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Elpis 143 Total destruction of $2,275,000
26047 7.
Jacquelyn 54 "Total destruction of $251,551
L (1991 123.1 m*.
Miss 45 Partial clestruction 1,873,741
Beholden of 1025.6 ni™.
{1993
Columbus 52 Total destruciion of $3,760,188
Iselin 315 m™
1 PO
Petty 15 Total destruction of $25,000
Cache 17.95 m2
(19043
Houston 187 2333 m* of crushed $5,738,000
{1997 coral reef substrate;
aver 3000 broken
pieces of coral.
Golden 22 Total destruction of S5L716
Lacly 12 oy additional
{1997 SanNcluary resources
injured.

While many of the above restoration recoveries were
negotiated with the RP or through the court system; a
well-designed restoration program would base its claim
on all costs associated with:

+  Damage Assessiment costs

*  Damage Control costs

+  Primary Damage Restoration costs

*  Secondary Damage Restoration costs

+ Interim Losses costs

+  Monitoring Program costs

*  Administrative costs
Finally, when evaluating a range of possible restoration

projects, focus should be on :

+  Closts of the alternative actions. This must be a
consideration for achieving economic
efficiency.

*  The Lkelihood ol success.

»  The extent to which the implementation ol the
alternative avoids causing additional
damages to natural resources.

*  The extent to whicli the alternative may benefit
1more ll\iil'l oaone Ilﬂlllrill FesSOUrce or resource

SEIVICES.

{Modified after NOAA, 19497).

PENALTY
In most regions, penalties associated with marine
natural resources are based on a per specimen basis,
often with a slicling scale based on species type or
whether the violation occurred within a inarine
protected area. While this works for many coral reef
organisms, corals do not easily classify by such a systein
- what constitutes a specimen? Under such
circumstances, jurisdictions might cousider enacting
legislation, rules or authorities to seek penalties based
on area of damage (for example, per m?;.

Penalties can be either civil or eriminal in natwre. Civil
{or acdlministrative) penalties are those which are usually
handled through a government authority where the
administrative othcer hears evidence from botl sides
and renders a decision. Civil penalties usually invaolve
fines, confiscation ol equipment or catch, or loss of
permit or license. Criminal penalties can involve all of
the above along with imprisonment. In mosi cases,
criminal eases have a stronger burden of proof
associated with them then civil cases,

REFERENCES
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wla Cloral Reel Dauniage frong o Noclear Subnuariue Cironngd-
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NOAN 1997 Sealing Compensatory Restoraton Acipns:
Chnclanee Docnnent foy Namieal Resonree Thanage | Assess-
et Uneles the Ol Polluton Aer ol 1290, NOAN Damage
Asgessntent md Restoration Prograns Silver Springe, M1,

Wielens, | 2000, General Pratocol 1or Calenlatne the Basis of
Mounetary Legal Clanos for Dannages 1o Coval Reefs b Nes-
sel Groundigs and an Application fo e Northern Red Sea,
Larael Nane & Nunonal Packs Protecuon Aathorn, 31 pp.
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Onee a pipeline breaks, a large
ship runs asround, a reef (s poisoned,
or a large sewage spill occurs, the
Jirst action is a response action to
establish public safety needs and
control the impact from spreading. This
will be followed by a salvage or clean-up
response. lor these to oceur safely and
effectively, many jurisdictions deploy rapid
reconnaissance teams to feed information
back to their incident comumand 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 clean-up the
injury, while insuring the safety of all involved. Their
observations anc analysis is usually directed to an
incident command center where it is used to assist in
the deployment of assets and resources for the
response, and for modifying the SOP under which all
clements are operating. Usually the reconnaissance
team assesses the injury site and adjacent areas
without directly entering the waler or the injury,
warking [rom the shoreline, on boats, or [rom the air.

A reconnaissance team should be made up of
representatives of the various Natural Resource
Trustees (NRTs), public salety officials, hazardous
materials specialists (Hazmat), enforcement officials,
and a representative of the Responsible Party
(RP). if available, Once again, the primary function
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of the reconnaissance survey is to identify immecdiate
public safety issues and to gather information to be
used to divect the response elforts; that said, it should
also be recognized that the quality of the information
gathered at this early stage will determine its
uselulness in the investigation that will follow later.
The desire for high quality information must be
balanced against both a on-site salety 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 investigative team, the
reconnaissance teamn enters the periphery of the
impact area with little to no knowledge of the hazards
on-site. As such it is important that all members of
this team be proficient in basic Hazmat procedures
associated with the type of impacts they are assessing,
Gear should inclucle appropriate protective clothing
and minimal equipment {GPS, Camera, measuring
tape, notebook, oranges; il walking over large coastal
areas. Note that additional security and public safery
personnel may be necessary to secure the area. keep
the public or other users from interfering with the
response/investigation, protect others from exposure/
harm, and minimize adjacent user actions from
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conu'llmlmg to the impact or interfering with the CONDUCTING
response elforts,

RECONNAISSANCE THROUGH

Security perimeters that are established may remain

intact for the follow-on investigative activities, or may S Y AT O
! W ‘ ) SEGNIENTS
be recduced or eliminated depending upen need,
resources and types of injury. As the reconnaissance needs to be conducted quickly.

segmentation of the impacted and adjacent areas
Goastal A [especially along coastlines) is often the most effective
- B and time-efficient way to gather the information
Care must Eie’tﬁkéli‘”.Whéh-}hf:ﬁﬁéﬁfﬁg-p’ab"ﬁbﬁs needed. Segments should be of a defined distance
of a coastline (or marine waters in %l}"ﬂ%’lb that and encomipass a known set of habitat and subhabitat
|p'r§=i_. i ' Ly]res.

e private marine tenure) to address
issues of required permission and/or permits.

Often the fastest way to determine distance is to pace
oll an area and apply a average pace distance (o the

ARRIVAL AT AN INIPACT SCENE,

The frst offcial resource trustee representative on a Eyglugﬁng,ﬁggch ]mpagts
potential coral reef impact scene should attempt to
garner resources in order to secure the impact scene.
Ouuside of mmediate safety of any and all people in
the area, and minimizing any additional damage to
protected or rare natural resources, it Is critical to

Beaches by definition
are Auid environ-
mments whereby the
substrate is often
changing and im-
pacts can {requently
go subsurface, with
no observable impacl

preserve the impact scene with minimal
contamination and disturbance of the physical

evidence. The initial response to an incident should
be expeditious and methodical. While the NRT
representative(s) assesses the scene 1o assist in response
planning and implementation, they also need o treat
the incident and surroundings as a potential natural
resource crime scene until the arrival of a Coral Reel

in the surtace layers. Reconnaissance teams often
will dig series of trenches perpendicular to the
shore to try and determine
subsurface penetration. Im-

CSI Tearn. pacts along the beach should
be marked with pole fags or

If the incident was originally reported by the RP or if other evidence markers,

the RP is ]‘)I‘O\-'icling l)ackgmllncl informalion pho(ogra[)he(l‘ measured

regarding the incicdent, care should be taken regarding aivd evaluated. Fvaluations

the information as historically RPs have tended 1o of beach impact should be

uncler-report damage, size of a spill, risk, elc. dlone as close 1o low tide as

possible in order to see expo-
sure effects.

_/(@_{/ Terms

» Reconnaissance Survey * Pace Distance = Response Threshold
» Nutural Resowree Trustee (NRT) * Drift Cards s Habitat Vulnerability Index
s Responsible Party (RP) ¢ Risk Management |
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number of paces. Over long distances (greater than
50 m) the error will be minor. To quickly determine
your average pace distance, pace at a standard rate Number W,
along the beach substrate for a known (measuredl) of Paces
distance; divide the number of paces by the number (#P)
of known meters to deternnne the number of paces
per meter. Note that your pace distance will change
depending upon changes in the substrate, gracle, and
topography that you are walking on.

.
",
s
-
*.

Pace Distance (PD) = D/#P Known
Distance (D)
in meters

Quick Q_ui:.f.: \'\f’llmt «, Standard Pace
Once you have wrong with this picture Distance (PD)
determined your average if it represents a real in meters

: reconnaissance survey?
pace distance, count the g i

number of pacss (Total

#Pj along select peripheral sides of your segnient (or
other areas to be measured) and multiply by your
average pace distance to determine the length to be
measured.

Length Distance (LD) = Total #P x PD

Clonducting coastal assessiments require field
teams to be aware of multiple hazards at the
same time that they are evaluating existing
impacts and risks to resources. Wave actions,
pre-existing broken glass and metal, upland
pollution, coastal users, teral animals, private
property, rusty metal, sharp rocks & bivalves,
lnunan refuse and animal wastes all can be
found on the shore that you need to walk, in
addition to hazards posed by the injury event
itsell. Proper [oolwear (no barefeet, slippers
or sandals), sun-protection (hats, sunglas-
sesete.) and backpacks should be used.

When you encounter unknown impacts along the shore - take care
to not directly touch the impacted surfaces or take samples unless
you're properly trained and equipped - instead mark the site with
flags (see phote of a fish kill and use of fags - right) , stakes, Aagging
tape, etc. and document the impact in regards to location, photos
and size and/or numbers.
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Drift cards such as this
{fgﬂ‘] are micle of light
wood and biodegrade
over time. They are
often hrightly colorec
and will wasl ashore
where their location will
help determine the
current patterns in the
area ihefore).

It’s often helpful to gauge the direction and speed of the
current at a site in order to have some idea of where
debris, pollution or an oil spill might proceed over time;
this will help direci both prevention ancl
clean-up eflorts. Sometimes agencies
will use brightly colored,
biodegradable drift cards tight; which
are numbered and have contact
information so that anyone who huds
it washed up on a beach can call in the information. Tor
other areas without such resources, or for events

without tine [or extensive preparation, one can
use either intact oranges or cocontts whose
husks have been removed leaving the intact
shellecl nur {which you 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 oil isuch as
might be spilled in a large ship grounding).
Surface dnift currents can be determined (beloee
right) by finding two fixed points (Points A & B) along the shoreline and
measuring the distance between them in meters. Then tossing the orange Ocange i Tyt

{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 E H
speed (8} is equal (o the clistance (i divided by the time (t): 5= d/t. H :
% s
Point A Poini B
WHAT TO TAKE IN THE FIELD Distheee
Time | Tirne 2

The On-scene Coordinator or Team Leader should review any available
mtelligence regarding the inciclent, inclucling the original *‘Coral Reel
Inciclent Initial Report Form’ filled out by the NRTs who were first on the
scene (See Appenclix - Forms). The Reconnaissance Team should use this information to be made aware of the
general parameters of the event, time frame and location issues that are currently known.

o | comaumser womEnt [ Reconnaissance teams should consider the lollowing materials to take in the field:

"__I‘ > ’ IMITIAL REPOAT FORM L c

T —— Safety Gear: Documentation Gear:

ool Ll Caes i * Sunscreen » Digital camera, extra batteries,

o — * Polarized Sunglasses North arrow, & photo scale card

+ Sunwear ¢ Field notebook, forms, pens

TR * Covered shoes * Hanclheld GPS
+ Water » Compass

asurin ar: Sampling Gear

* Oranges for curren! measurement * Protective gloves
* Laser Monocular « Aluminum foil
* Sand grain gauge » Ziplock™ bags
i + 15 m measuring tape reel
2 R + Meter stick, shovel or trowel [ ication Gear:
mmbiie » Handheld radio or cell phone
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; REGION:
e o | SUBErHY SURFACE/SHORE -
To assist the g [ L Foor L] overnoox RECONNAISSANCE FORM FILE NO:
Reconnaissance é (] BoAT [T] AR '
team, a com- ; CASE TITLE: DATE (ddimmiyyyy): ISLAND:
prehensive ] TIME START(24 hr format): FORM FILLED OUT BY:
TIME STOP (24 hr format);
Surface/Shore
Reconnaissance EYPNTLOGATION:
P s T z
data organiza- E SEGMENT:  TOTAL LENGTH: m  LENGTH SURVEYED: m DIFFERENTIAL GPS: yes ! no
5 % ' 5 START GPS: LAT: degrees minutes LONG: degrees __minules
tion form is a
-l
. END GPS: LAT; H i
available (see GPS degraas minules LONG: ____ _ degrees minuies
Appendix - SURVEY TEAM: CONDITIONS:
Name Agenc Phone Number L/IM/IH
Forms). 2 2eneY ons TUMel 4 TIDE
z . HEIGHT: 0
g 2, WEATHER:
% 3, Sun ! Clouds ! Rain / Windy
< g, Wind Speed/Diraction:
Z2ls
F_g E SURFACE CURRENT:
ls. DIRECTION; =
ISHOREI.INE TYPE: Select only ONE Primary (P) and ANY Secondary (S) types present | SPEED: m / minute
" ROCKY CLIFF ROCKY SHORE ROCKY PINNACLES ROCKY TIDEPOOL
w
a FINE-MEDIUM GRAIN
F SEA GRASS SAND BEACH WAVE-CUT PLATFORMS EXPOSED TIDAL FLATS
w
=
= COARSE GRAIN
w
< MANGROVES SAND BEACH MIXED SAND BEACH SHELTERED TIDAL FLATS
I
@ WETLANDS GRAVEL BEACH BOULDER BEACH EXPOSED MAN-MADE
REEF ISLET CTHER: SHELTERED MAN-MADE
DESCRIPTION OF IMPACT |:| AARINE GEGRIS
v | LOCATION: SUPRA f UPPER { MID / LOWER { SUB- TYPE:
o |:| SHORE DEBRIS
7 SURFACE IMPACT  IMPACT BAND DIMENSIONS AMOUNT:
2| DISTRIBUTION WIDTH: ___m [] oneooesris
2| O <1% LENGTH: m
E ] 1-10% SUBSTRATE PENETRATION  OBSERVABLE RESOURCES AT RISK:
2| [] 11-50% [ <tom
8| [ s1-90% ] 1-10em
[] 91-100% 1 >10em
@ [] PoSSISLE SHORE STAGING AREA BOLLETAN PWTS. [ iimikke ,ﬁg:g_m" s
s :
® [[] POSSIBLE DECONTAMINATION AREA [[] ouTFALLS:
g [T] ON-SITE USER GROUPS: [_] orAINAGE:
= SEAWALLS:
= ]
2 [C] riers:
o
3 [] mpas, REFUGES:
sceNeskeTcH [ | pHotos [] wviceo [ otuer [ || [] other:

dg 2107

R s / T "y 1 ra
RISK MANAGEMEN']
Sighting of users within the immediate injury area raises aspects of the ineffectiveness of security perimeters for the
incident, hut also raises the concern of humans serving as vectors for expanding the injury heyond the original
boundaries through their activities and movement. Activities of hurmnans within, and adjacent to, the impact area
should be documented and evaluated, and the results should be reported to the incident command center.
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Location:

Ltnsest Hyperbawens [reatment Unamber: L s * Yes S

B Distonge from site:

miles

Contnet via

Gear MoBilizatien (ide
D Assexsment Gear
Additionnd A

D Evidence Collecty
Actiditionnd By

{_]Corat Reef €81 63
Additionol £

] PRE ASSESSMENT

O orHER:

Wi Mlanned Dejib: nt
Total Daily Botam

Made: (] Snorkal [ Qpen

[ vtowkat; L Surk
Accessory Equiprient: El T

Eoyironment: D Coazlal e
[ CagoRen

For

____Newl

O iMPACT ASSESSMENT O nea
Speeific Location:
Dopth: Kn
Hraf Descriplion of Acti INCIDENT RESPONSE PLAN
feontinue un soparate she
Daler

[T Continuing &

Other.

{] Team Dive Genr Platiorm: ] Shore, (] $ma CROC or Other Un-Scene Supervisor,

OYKie
Extra Dive G Type aml Source ol Vessels: Incident Title:
Dive FlagFlo
Additional Di Special Equipment und Cong Type of Incihent;
Emergency Munageme| Orverall Lovalwn: e Taland:
D Diata Sheets Dy Hpecific Hite Hazards (oonting
NRT or Other Agencies Involved
O otther: — List of Dive Feam Membiers: (Indicare Lead Diver{s) with * )
D DPVs & 1 Envwrgency Oxygen on Saie? Name: sAgency: s Tole
1 Towbuard X
Additional O First Ajd Kit On Site? Yes / Name:_ L Agenwy: 3 Ruiler_ —
Emergency Contacts: Name:_ _Ageney. i Relg ]
D Commumeations; Coast Guard: i é . ¢ g
LW Lacation. _ Numez_ Ageacy; Bl
D Surface: Contavt via: - " : - Raly
D Veasel: i o
Additional €4 ““"'LZ:H;N Name: ; Apeney: : Role:
Coraek LR List of Accessory Tesm Memhers:
Closest Ruspital: Name. shgency:  :Role:
2_‘::n.:j1l:‘|"v|: Wame: cAgeneyi L5 Roles = ——
Name b ARy : Rale: =
Current Salvape Dperaln
Mame: s Ageneyl  CHele I

Current Authority On 54

O uesce [ now

{eomtinue v seprnate sheet il needad )

One of the most eritical 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.

ALERIAL OBSERVATION

Trained aenal observers offer the ability of quickly documenting the big picture from large scale events or remote
arcas, 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 filter?, and a pair of binoculars. If constant direct communication with the

! The notebook should have a map/chart {or a copy of one} affixed to it which can be marked upon by the observer, Some folks use a sheet
of clear plastic atop the map and a grease pencil,

See Appendix B: Other Tools, Section on Acrial Photography.
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pilot is not possible, then the observer
should also have a hand-held GPS which
can [unction aboard the aireratt. Some
regions are making use of a software
program called *OziLixplorer’,
OziExplorer allows you to work with maps
on your laptop computer that you create

from scanned or digital maps - it allows you to track your progress
in the plane or helicopter relative to what you're seeing on the
water below, Another program produced by the same company
called *OziPhoto’ combines the technology of your GPS receiver
andl your digital camera to automatically keep a mapped record of
where the digital photos were taken. Both of these procucts are
available at Litp://www.oziexplorercom and Littp://

USGS

oto showing a sedimenta-
tion event off’ the island of Molokai in Hawati.

Note the identification of upland features, www.oziphoto.com, OziPhotoTool takes the digital photos [rom
combitiebwith allify: ¢ slismtts reek Tentures your camera, and tracks that have been downloaded to
being impacted.

OziExplorer from your GPS 1o plot where you were when each
photo was taken, As long as the GPS was in the same Jocation as the camera this represents the location of the

photo.

Aerial observers should have excellent eyesight, not get motion sickness easily (as spending long periods in the air
looking through binoculars or camera lenses gives some folks motion sickness), and have training in identifying and
comumuicating about surface environmental and impact features in the water and along the coastline.

VESSEL-BASED OBSERVATION

Many of the same tools used on airplanes or helicopters by observers can also be used on board a boalt-based
operation. 'The major dillerence is the field of view changes from downward and wide ranging to horizontal and
more restricted. Focus is on surface effects and shallow waters/coastlines. Additional gear required for vessel-
based operations includes safety vests that can act as floatation devices, sampling nets or poles, and depth

sounders.

THRESHOLD FOR RESPONSI

In any jurisdiction, there will be a minumal threshold [rom which various levels of response to an injury will occur.
For some areas it's size of the vessel, amount of pollutant releasec, or the protected status of the organismi(s) or
habitat(s; impacted. Another way ol doing this is to create a variable scale based on various conditions specific to
the area (see example below); once a combination of parameters is crossed, it triggers a injury response, or an
investigation team, or both.
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0251

0.5 4 Self-Power or Tow, Wait For Tides 3

Injury Investigation if Warranted

Wind
Wave o | +2  Tidal
Height Range
m 41 (m)
Lighter Vessel
58 1- . Fiill Resporiise - All Respurces +1

Full Investigation

0 10 20 50 100
Vessel Size (m)

Hypothetical Example of Response Threshold for Vessel Injuries That Are Re-
gion- and Agency Specific. Note: parameters may change for your area.

HABITAT VULNERABILITY INDEXN

Each marine habitat has different vulnerabilities to diflerent types of impacts and causal agenss based upon
substrate 1ype, degree of exposure to waves/ currents, the depth, temperature of the water, and type of causal
agent. Each region should put together a set of maps or charts that highlight marine areas and habitats that may
be ecologically sensitive to human-caused injury events. Annotated charts and maps, if produced and reviewed
prior to an event, can assist (along with the reconnaissance surveys] in the deployment of resources and equipment
to help mimmize the negative environmental impacts of the impact event.

2
bunumr?_;/

The Site Reconnaissanee Teant is an inelligence-gathering THL, SITI", R[‘ZC()NNA[SS/\NC[")
operation, designed to gather information for response and : _ . B !
investigation planning without (in most casest entering directhy I3 PR] \[AR“" [J'L)LD FOR
the ijnred arcas. Reconnassanee can be done lrom the ain a RESPONSE PI ./\N'\l\(;, BL'I
ligh platorm chil. building, ete.). boat, or imost [recuently) WITH ACCURATE REPORT-
the shoreline. Teams need 1o be sell” contained witl ‘ . 'F . ‘ } ’ . ‘
evervihing they need (o cover Jarge distances inde pendently ING C()I«TLD f\[ SO SI‘R\ E iAS
while sull maimaining communication with the Inciden INTELLIGENCE I'OR 'THE
Clomimaned pest, Tty 1 UL R T

e INJURY ASSESSMENT TTEAM.
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REVIEW SHEET

CONDUCTING A RECONNAISSANCE
SURVEY

QUTLINE OF ACTIVITIES:

1. Preparation Prior to Reconnaissance Prepared | Conducted | Documented

a) All team members are trained in field injury reconnaissance (for exam-
ple oil spill SCAT waining}and FIAZMAT techniques.

b) Team teader meets with [ncident Commander and NR'L representa-
tives regarding the reconnaissance survey,

¢) Platform (vessel, aiveraft) and transportation to injury site are arranged.

) All team members have appropriate safety, measurement, survey and
communication gear for the type of environument and location to be

surveyed.

¢) Review any existing intelligence, including the [nitial Report forn.

Lmpertant Tools,
Forms or Other
Alds:

Incident Report Form Iniciclent Response Plan

2. During Reconnaissance Prepared | Conducted | Documented

a) Dryrun all activities immediately prior to survey.

b} Calibrate and document all measuring and documentation gear.

¢) Determine pace distance and length of assessment segments.

) Determine envizommental conditions (including current speeds).

B-10
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2. During Reconnaissance Prepared | Conducted | Documented

&) Fill out Reconnaissance Form and report back to Incident Connmand

Important Tools,
Forms or Other
Aids: '

Reconnaissance Form Digital Camera  Measwing Gear  Comnunications GPS Device

3. Post-Reconnaissance Prepared | Condusted | Documented

a) Debriefall team members and pass inforiation te the Incident Com-
mand.

by Help develop and refine the Incident Response Plan.

<) Provide samples and copies of all photos and data to injury investiga-
tors,

IMPACTE =] HIME
EYENI

- : . — .
L Pri;lr‘r!‘u chlnks\'u.l Afer
. Removal of Tmpat of et | This Module OUG!‘ILIPS

with these stages during

pe LR an impact event and the
Pt . . .

e vestigation.

| l
=Toitiate | T iae motlee) Rmﬁaﬂl" oot Hold RE Avcountuble
Enforcement Tmpactuidbior | Removal s fur Nasprul Resiurce

g ;

Action if | RANRE | paivuy aud e _+ This Module represents

Nevessary A]'rp HIT E
. IbRP Methusdalop | _ M i Jui . s J Gi .
RS = K this point in the timeline.

=
— E
Investiga @n| nitinte Pre-Assessinent Aﬂiﬁ:ﬁ::m REA £
Phases Investigatior Activities Activitics | detivities £ 'z
E&Mlal Provide for Emergency Restorution Activitics 2
Resauice e =
Restorall in Provide fur Restoration Activities 3
Phases Mitigation Activities s
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Conc{ucﬂng A /Q%e—ﬂssessment
& Settmg an _Qmpact Event Pevimeter

On arvival at the impact site, surface support
personnel set-up an impact event perimeter, if
necessary, to delineate the area of focus for the
surveys.

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

[, Security and safety personnel can keep the
public or other users from interfering with the
response/investigation, protect others from
exposure/harm, and minimize adjacent user
actions from contributing to the impact or
interfering with the investigation.

12

Additional response personnel know where to
operate,

3. The response and investigative efTorts are
focused to the areas ol greatest impact.

In Imany cases, setting amarine im]m{‘,l cvent |)el‘irlleler
and conducting the necessary pre-assessient can be
done together in order to save time and make
maximum use ow of available limited support
personnel; exceptions include large vessel grounclings
and oil spills, chemical spills and large-scale pollution

HI Dept. of Health

events where the event perimeter will ofien be sel
without in-water evaluation due to salety or scale
concerns.

Dorp Heef

Reel Slope

Reel ('rest

Reef Fial
Reefl Moles

Wlasslve Curals

Phlineed Plabaiais & ||II|I.|| [ |',\:'nF

Subilelyirats

Frpact S

Perin e Perineter

INITIAL RESPONSE & INPACT
SCENE DESCRIPTTON

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.
Ouusicle of immecdiate salety of any and all 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
methodical. Upon arrival, the Natural Resource
Trustee (NRT) representative(s) assesses the scene
and treats the incident as a potential natural resource
crime scene until the arrival of a Coral Reef CSI
Teain.

Initially the responding NRT representative should
prompltly, yet cautiously, approach and enter the

B-12
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potential coral reef impact scene, remaining observant
ol any persons, vessels, evenls, potential evidence and
environmental conditions. Tt is eritical at this stage
that the initial responding NR'T" representative be
ultra-observant, noting as much information initially as

possible.

The safery and physical well-being of all inclividuals, in
and around the impact scene, are the initial responding
NRT representative’s first priority. This initially
involves the NRT representative identifying and
controlling any dangerous situations or persons to the
best of their trained ability. Often this is accomplished
through:

+ Ensuring that there is no immediate threat to
other respenders - scan the area for sights,
sournicls, and smells that may present danger to
personnel {e.g. hazarclous materials such as
gasoline, natural gas).

+ Approach the scene in a manner designed 1o
recluce the risk of harm to NRT representatives
while maximizing the safety of victims,
witnesses, and others in the area. If safely
possible, this should also be done in such a way
as to minimize any further damage to natural
resources of the area.

+ Survey the scene for dangerous persons and
control the situation il trained and qualified;
otherwise, il the siluation involves dangerous
inclivicluals, conlact appropriate enforcement
personnel and/or agency prior to entering the
scene,

+ Notify supervisory personnel and call for
assistance/ back-up.

Alter controlling any dangerous situations, the initial
responding NRT representative’s next responsibility is

Key Teums

» Primary & Secondary Impact
o Natnral Resource Trustee (NRT)

* Pre-dssessiment Survey

« Coral Reef On-Scene
Coordinator (The CROG)

o Impact Event Perimeter

+ Impact Scene Perimeter

« Impact Assessment Explovatory

Dive

B-13
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(o enstire that medical attention is provided to injured
persons while minimizing contamination of the scene.
Point out potential physical evidence to medical
personnel, instruct them to minimize contact with such
evidence, and document movement of persons or
items by medical personnel. Finally, document any
statements or comments macde by victims, suspects or
witnesses al the scene. Take photos i’ possible.

The initial NRT representativeis) shall identily persons
and vessels at the natural resources crime or inmipact
scene and control their movement. If the responding
NRT representative is NOT an authorized
enforcement officer, then he/she should document the
person or vessel’s actions to the best of their trained
ability andt get enforcement personnel en-scene as soon
as possible. Key to this is the prevention of individuals
Irom altering or destroying physical evidence by
restricting their movement, location, and activity while
ensuring and maintaining safety at the scene. To the
best of the person’s trained ability and jurisdiction, he/
she should excluce unauthorized and nonessential
personnel from the scene.

The initial NRT representative should use the *Coral
Reel Incident Initial Report Form? {righ!) to record
initial information for the investigators who will be
conducting the [l field investigation of the impact
scene. Be sure to include a labeled diagram of the
scene which includes:

» The approximate visible bouncdaries of the
impact scene.

+ Where the specific immpact event occurred.

* Potential points and pathways of exit and entry
of suspects, witnesses, and impact elements.

» Places where the natural resources/evidence
may have been moved.

* Specific sites of concern (clanger, Iragile or
protected resources, human use, ete.).

Upen the arrival on-scene of a trained fiell
investigation team (prelerably a multi-agency, muld-
disciplnary coral reet’ GSI team if available and 1l
provided for by the jurisdiction), the NRT
representative should turm over control of the umpact
scene and provide a detailed brief to the investigatoris)
in charge: this will have the affect of assisting in
controlling the crime/unpact scene and helping to
establish further investigative responsibilities. Note
that the scene briefing is the only opportunity for the
next in comumand to obtain inital aspects of the
impact scene prior (0 subsequent investigation.

Penzon Taton 8y

CORAL REEF INCIDENT
HAME DaTE 2 P

INITIAL REFORT FORM =y
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[esceiz [Querce s
Oaago Jeman
Oones

gt Party

NALIE

Allehed Aea'sy

Suapested Rdwgonutts Parly
FHONE MAKE
TADIEN E PHONE

GREANIATICH

ADDAESS EnAL
TYIE OF CROGANIZATION

VArD DIAEC TIGNSPEED
WIRVE DONDITION

SITE WEATHER COMDTIONS.
EITE WATER CONDITIONS:

Pk Koo aucurt] Dewrpbon of nssant

[ an e

[ cuzsica

[ ortanis materias
a

b

O senmicur
DIERRESIHIL  CHAAAINE

[ oner

Sraver

HAME:

TYFE YEAR

MARE: LEHRESTH TR

REGES TRATION:

ERGIIE FUEL ARTOUNT
QTHE ANGUIT

CINTIER PHONE

ADDRESS:

Dmllm: CABE R
DATE ASSIGNED: TIME ASSIGHED CEEICER ASSIGHED
AQERTY LEAD,

CITATIRSARREST R OTHER TARSE CLOSED DATE)
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' THE ROLE OF THE GORAL REEF
ON-SCENE COORDINATOR
(THI: CROC)

Once a trained ficld investigation (eam arrives on-
scene, (U is eritieal to dociment and coordinate the
activities of muliiple NRT personnel operating within

the incicdent parameters. Often the senmior NRT
representative on-site oversees all aspecis ol the in-

The NRT rcpresentalivc‘ can also assist the leader of
the field investigation team (The CROC, see next
section) in planning the in-water investigative phase:

this will eften entail the creation of a Incident
water investigation and tracks the activities conducted

Response Plan in order to help manage the risks _ _
anel the evidence collected. This person, called the

associated with the investigation.

Coral Reef On-Scene Coordinator (or GROC)
tnust ensure that necessary documentation and chain-
ol-custody protocols are lollowed relative to all
information gathered.

Llasest Bypertmre [ reamen] Uiimmiber Ui dite? hes Mo

Tovation.

Contagt vie:

Gewy Mobilization (idk
|:| Aszzezsinent Uy
Addditiomal
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[j Tewm Dive Gear
O Rt
Exim Dive ()
Dive Flag/Fly
Additional [y

I:] Dara Sheets/Doc

D e
O oevsx
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To assist the CROC, a comprehensive field data
organization form is available (sec Appendix A).

HAWAIY REGION CORAL REEF INVESTIGATION | rite no.
On-Scane Lead Agency: FIELD REPORT FORM Iy,
ok [JwmocH
OATE OF INCIDENT: ISLAND:
[Qusce  [Jrouce
TIME OF INCIDENT: FIRST REPORTED BY:
[Jusrws es ] miLmary
CORAL REEF OM-SCENE CODRDINATOR (The CROCK
[noas piro AGENCY:; TITLE:
Comer: DATE AND TIME ON-SCENE:
CASE TITLE AND REMARKS: EVENT LOCATION: WHO:
[ sps Locarion:
[ ers warpoinT. GPS SYSTEM: %
[] 12 EVENT DAMAGE PERIMETER ESTABLISHED m? %
] 2° EVENT DAMAGE PERIMETER ESTABLISHED e =
SITE WEATHER CONDITIONS: EVENT DEPTH RANGE: — — — —
SITE WATER GOMDITIONS: TYPE OF REEF AND ASSOCIATED HABITATS:
FIELD INVESTIGATION COMPONENTS:  WHO EVENT SCENE DIAGRAM WITH LANGMARKS: ;2;?%%% F INVESTIGATION FIELD REPORT FORM PACE Z
[[] evenr & SCENE PHOTOS ’ INVESTIGATORS ON-SCENE:
[ meacT PHOTOS | AGENCY ASSIGNED ROLE | TIME START | TIME STOP
1 - 1
[C] AREA ASSESSMENT '
Yowboard___ Scooler_
Helicopter__ DivetSnorkel
[C] ENFORCEMENT INVESTIGATION
BIQLOGICAL INVESTIGATION
[Jrea [ oTHER
SAMPLES COLLECTED AT THE SGENE
TAG NO | SAMPLE TYPE WHO
|
VE IN ‘ TIME OUT‘ DEPTH MAX DEPTH  SUBHABITATS | PERSONNEL
| |
|
|
| |
oras OVER --» | |
| |
! | |
LAB WORK: WORK TO BE COMPLETED:
FORM COMPLETED  DATE: TIME SIGNATURE

2.
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Tmpaci

Exen
Perimeter
da you
create?

investigation: they together serve to delineate the area
of focus for the impact assessment and the Rapil
Fcological Assessiment (REA), and can serve to help
prevent additional cisturbance by outside parties
through education and enforcement activities.

IMPACT EVENT PERIMETERS
The Impact Event Perimeter is defined as the
immediate area around an existing incident source

(examples: a spill zone, the area immediately around a
grounded vessel, etc.). The size of the defmed

SETTING INCIDENT PERIMETERS

perimeter should include all elements currently causing

a primary impact along with a small bufler {es shozon

There are two types of boundaries olten set around a
marine incident location: the Impact Scene Perimeter
and the Impact Event Perimeter. These perimeters
can be based upon existing knowledge from previous
investigations, public reports, or on-site impact

Impact Assessment Exploratory
Activity by Snorkelor

Advantages: Inexpensive, Minimum training, Minimal logistics or support
equipment/vessels necessary.

Disadvantages: Water column distance to impact, Minimal time underwater, Easily
impacted by surface water conditions and \water clarity.

Impact Assessment |
Exploratory Activity (/“)_'_‘

by SCUBA Diver
Advantages: Close proximity to Impact sites, Time spent Underwater 2t Impact scene,
Less prone o surface waler condilions and water clarity.
Disadvantages: Training requirements, Distance of coverage (measured in 100s of

meters), Logistics or support 'Y
equipmentivessels necessary, (/"_'_‘
~*) ‘

7

Impact Assessment 2;‘
Exploratory Actiyity by N
SCUBA Diver & DPV ‘H-
Advantages: Clese proximity ta impact sites, \2
Greatest time spent underwater at
impact scene, Greatest distance of coverage (measured in kilometers).

Disadvantages: Tralning requirements; Logistics or support equipmentivessels neces-
sary, Cosls and maintenance,

right). The primary impact is the type of damage
imniediately caused by the impact event (example: the
grounding scar caused by a vessel running agrouncly;
secondary impact may be a vanety of forms of
immediate and follow-on

damage triggered by the
iinal impact event, the
initial impact damage,
the response achivities,
or combinations ol any
or all of these.

The impact event
perimeter is used to
coordinate pre-
assessinent and other
investigative aclivities,
It serves a function
similar to a crime scene
perimeter in regards 1o
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 from
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 all damaged areas plus
enough of a bufler to be manageable or to imake easy
identification of the boundaries.

Often an unpact event perimeter can be delineatec
without entering the water and can be fluid {i.e. imove
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 [ron: the leading edge of the spilll. 1T
necessary, surface buoys can be deployed to mark the
boundary or enforcement personnel can remain on-
scene (o enforce the boundary during the response.

o
B
3
a

If sub-surface documentation is required, a series of
dives may be necessary to determine the extent of both
primary and secondary damage paths in order to
establish the impact event perimeter. During the fist of
these dlives, efforts should focus on establishing both an
overall event perimeter and a more concise impact
scene perimeter delineating the greatest extent of
visible damage on all sidles jusing floats ancl taking GPS
points). Follow-up pre-assessment dives can provide
greater cletails on the area of impact and focus on
immeciate mitigation needs. Note that biological data
taken at this stage 1s limited to immediate identification
ol important or fragile natural resources at risk [rom
the existing impact or potential response activities,

IMPACT SCENFE PERIMETER

The Impact Scene Perimeter consists of all
components of an area impacted directly by the
inimedliate incident (i.e. what’s occurring within the
[mpact Event Perimeter). Often it expands beyoncl the
area of the Impact Event Perimeter and inclucles a
variety of types of observable damage and habitar
types.

D, Gulko

The impact scene perimeter is also a quick delineation
of the impact area from a clamage event, It is used to
get an initial estimate of daimaged area in preparation
for a more detailed impact assessment. The basic
method involves either swimming over an easily
identifiec impact area and delineating a polygon by
way ol GPS points for all outside edges of the
impacted area. For large or complex impact sites, the
use of a search pattern technique to delineate 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 Hoats and surface GPS (Note: the team
member taking the surface GPS points must wind the
float ine until it is taut with the anchoring point
subsurface m order to minimize horizontal and current
errori). Other data taken should include changes in
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depth, bottom type, habitat and subhabirat
composition.

GPS
Device

Pelican-"Type
Floal

Numbered Aoats can be surface-deployed, or an
Impact Assessment Exploratory Dive(s) can be
conducted by snorkelor, diver, tow-board, drop
camera, or scooter, (o establish the impact scene
perimeter, icentify habitats and subhabitats, and
inclucle the area of damage or area to be surveyed.

Surtace-Deployed Floats

As with much ol the Coral Reef €SI gear, floats can
be either hand-macdle from easily available materials
(please see Appendix B, Section 3} or purchased from a
number of suppliers. Key points include that each
float should be able 10 be deployed sub-surface,
numbered, and easily retrieved rom the surface.

B. Lumsden

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

One can use a variely of techniques to delineate an
impact area isnorkel, SCUBA, DPV, towboard, drop
camera, aerial survey), The method used should be
basec on the the resources available, the scale of the
event and the topography involved. Consicleration
should be on covering a large area efliciently (o visually
survey for the extent of impact,

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

Search Pattern Technigue for

Impact Perimeter OGPS Point

The most efficient way of delineating a large area 1o 10
determine the impact perimeter is to use a Search
Pattern Technique, whereby the overall arcais
searched starting at a point known (o be oultside of the
impact area and moving in a set clirection for a defined
distance marking each time one meets a unpact edge.
At the end of the proscribed distance, the team moves
perpendicular to the first search transect and repeats in
the return direction (as showm above).
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patches within sand habitar, etc.; found both within the
impact areas and adjacent to it.

| Large Pateh Reef in ‘ ——=
I B g M 2Redlgbted N KEY ) =
| Chaunel Marker O @ OFS Points
| f"’:}b";"w o Event Perlmeter
vrilealeep
| ol Tosslble sea Tmpact Perimeter
| O turiiz sleeping [0 Vamaged Substrate
- hales 224 Resourves At Risk T
| 1 Habitat Type
; THitmwifa Deils
I ' S )
| 00:@ /v ReefBuster’
| Sroundlng Sie
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Mass(ve Camls &=

EXAMPLE OF PRE-ABSESSMENT ACTIVITIES

Morthern Pateh Reef
Feet Flat
1 - & w depth

Varge bdm), lntact
masslve eoral head

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

'~ Impact Event Perimeter (outsie all known
impacts): Depih, GPS, Habitat & Subhabitat
Identification.

. Tmpact Seene Pevimeter (polygon for outsicle

edge of all immediately impacted arcas): Depth,

GPS, Habitat & Subhabitat Identification,

Photos of Subsurface Damage {all forms).

. Immediate Mitigation Efforts or Pathways to
Decrease Additional Damage: Depth, GPS,

Habitat & Subhabitat Identification, Photos of
Actions ar Threats to be Mitigated, Photos of
Potential Pathways.

- Fragile or Immediately Threatened Resources
A1-Risk: Depth, GPS, Habitat & Subhabitat
Identification, Photos of Resources Al-Risk.

ST LRl

Such classifications play an important role in both
- immediate mitigation planning and in determining the

. R scale of both the Impact Assessinents and Rapid
DEFINING HABITATS Ecological Assessments (REAs) to follow.  As such, pre-
AND SUBHABITATS

assessiments often inclucle an initial estimate of area ol
. . critical habitats and subhabilats observed; these

An important component of most pre-assessments Is

the determination of the types of habitats and

measurements can often be quickly acquired through
. . ; : . the use of a limited number of surface markers and

subhabitats (A classification of habitat components

into ecological functional groups. Examples include

GPs.
large massive corals within lagoon habitat, seagrass
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ACIE SLAND REEF

Island Vertical Wall Fore Reef

Shoreline Intertidal Bani:/Shelf

Lagoon Bank/Shelf Escarpment
Back Reef Unknown

Reef Crest

PACIFIC ISLAND REEF HABITATS

Unconsolidated Sediments
(0%-<10% submerged Colonized Pavement

vegetation) Colonized Volcanic Rock
Sand Colonized Pavement with
Mud Sand Channels
Submerged Vegetation Colonized Island Vertical
Seagrass Walls
Continuous Seagrass Uncolonized Hardbottom
(90%-100% Cover) Reef Rubble
Patchy Seagrass (50%- Uncolonized Pavement
<90% Cover) Uncolonized Volcanic
Patchy Seagrass (10% Rock [
<30% Cover) Macroal- Uncolonized Pavement — =
gae (fleshy and turf) with Sand Channels
Continuous Macroalgae Uncolonized Island Verti- ) ) ) .,
(90%-100% Cover) calWall DELINEATE IMMEDIATE & NLEC-
Patchy Macroalgae (50%- | Encrusting/Coralline Al- )
<90% Cover) gne , ESSARY MITIGATION ACTIONS
Patchy Macroalgae (10%- | Continuous Encrusting/ . _ e
<50% Cover) Coralline Algac (90%- A final component of a pre-assessiment activity involves
100% Cover) delineating immediate actions that can be taken to
Coral Reef and Hardbot- | Patchy Encrusting/ mitigale additional resource damage from the impact
tom Coralline Algae (50%- ) e N : i B ]
Coral Reef and Colonized | <90% Cover) event. For example, in the case of a grounded vessel
Hardbottom Patchy Encrusting/ {belozo), identification of an egress pathway may be
Linear Reef Coralline Algae (107 different than the initial damage pathway due 10
pputanRGrgre. Sieeh) nearby resources at risk. This entails identification of
Patch Reef (Individual) =5 = ) , )
Patch Reef (Aggregated) Other Delineations significant habitat and subhabitat components by GPS
Scattered Coral/Rock in Land relative to the overall impact polygon and the larger
Unconsolidated Sedls | MARERO e habitat components. Drall emergency mitigation
ment Avrtificial : E
Dredged efforts should be described and suggested sites or
Unknown pathways identified and GPS’d.
PACIFIC ISLAND REEF SUBHABITATS
mmm Resources at Risk Groynei aavel
:,;_,'- n Exisling Primary
Reef Hole Cleaning Station High (5 _ ' Da”“"ge Pathway
Massive Coral Colony Sea Turtle Sleeping De- Coral S T2
Garden Eel Bed pression Cover =it

Halimeda Meadow
Recommended

Secondary
Egress Pathway

When deploying a surface marker (ebove right) 1o either Vs

delineate a perimeter edge or to identify a unique Patch Reefl ' Rubble
' sa - o A J . ; Area
:sulm)habltal, Its important that you llluy docpmenl the Bacmmarcin
reference point to the best of your ability prior to Primary Egress
# Palhway

releasing the surface marker.
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FINAL STEPS IN A
PRIE-ASSESSMENT

As the pre-assessment events in the field reach the final
stages, a series of off=site actions will need to be
contemplated and decisions macle relative 1o their
impacts on the follow-on phases of the field
mvestigation:

* Other non-NRT government or civil agencies
should be notified of the impact event and on-
going field investigation. Assistance may be
sought with various parameters involved with
background mvestigations, controlling human
uses in the area, ele,

*» Adjacent land owners, primary commercial and
recreational organizations/operations which
make use of the impacted area, and targeted
user groups should be briefec and specific
efforts directed 1o educate them regarding the
event and investigation should be undertaken in
order to maximize public safety and to
minimize interference with the on-going field
investigation or contamination of the impact
scene.

* The Media (and through them, the general
publicj may need o be briefed regarding the
impact event and the on-going investigation.
Often this is best handled through a formal
Press Release by the lead NRT agency. Care
neecls to be taken to ensure that the media
involvement and public notification does not
release sensitive details or inhibit the field
investigation from proceeding (see Introduction
Module: Enhancing Notification of an Iinpact
Event Section {Dealing with the Mediaj).

{2

bumma‘u/
Alter amarine impact event las been reported, first
responders will secure the seene ane deal with rescue
andl salety concerns hirst. An Impact Event Paramerer
is established immediately around the impacted area.
An Impact Scene Parameter encompasses the Impact
Fvent Paramieter and the adjacent areas. Habitats and
subhabitars both adjacent o, and within, the upaer
arca need 1o be described, and where possible.
defineated. Information trom these various
components needs to be analyzed and used lor
immediate mitigation needs and 1o plan for follow-on

ASSeRSMICs,

THE PRE-ASSESSMENT IS THE
FIRST OF THREE IN-WATTR
COMPONENTS INVOILVED IN A
MARINE IMPACT EVENT FIELD
INVESTIGATION
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REVIEW SHEET

CONDUCTING A PRE-ASSESSMENT

OUTLINE OF ACTIVITIES:

1. Identify Location/Type of Incident Prepared | Conducted | Documented

a) Note or log dispatch information. Fill out the Coral Reef Incident
[nitial Report Form.

by Make initial observations (look, listen, smell) to assess the scene and
ensure personal safety before proceeding. Record everything, make a

surface site diagram.

¢} Brief responding field assessment team and provide forms, visuals and

any other materials.

Important Tools.
Forms or Other
Aids: _
Incident Report Form Inirial Site Diagram CGROC Form
2. Delineate Perlmeter/Security Prepared | Conducted | Documented

@) Setthe Impact Event Perimeter: May need to include adjacent
habitats and subhabitats.

b) Set the Impact Scene Perimeter

¢ ldentify Adjacent and [mpacted Habirats and Subhabirats

d) Delineate [Immediate Actions that can be raken to mitigate additional
resouree daniage from the impaer event

Important Tools,
Forms or Other
Alds:

(GPS Device
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3. Notify Users/Other Agencies

Prepared

Conduocted | Documented

a) Notify other non-NRT govermment or civil ageitcies, as appropriate.

by Briefadjacent land owners, conuiercial users, user group organizi-
tions divectly adjacent to, or primary users of, the impact site.

¢) Issue press release if necessacy or appropriate.

[mportant Tools.

Forms or Other
Alds:

Incident Report Form GROC Form

W
1 R . Priur To Roniovil R wi
. Removal of Impact of Tmpaet Al ﬁm\fﬂl

o 118 2 Tt Damnge

Ampact
Pumuge

Retnding 2 . H!._Ill" RP Accumiable

Enforcement tmpactandior | Removal Removal fisr Nalural Resource

Action if v - s Damage i
| Necessary I(‘.ensc»\cllnl; m&ml;l Qnsttions i Approprinle

= —- [d
 Initipte 1o Bemove

Initinte Pre-Assessment
nyestigation Activities

A
_L
| Prowide for Enwrgency Restongtion Al itie

| Prowvids for Restaration Activitics

or Other D sion-muking Actions

Mitigation Activitics

B-24

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

4 This Module represents

this point in the timeline.




Gulko ¢ f. {2008) ICRI Coral Reef CSI Toolkit

Collection of physical evidence, photographs of
damage, and data on an impact event are
extremely time-sensitive procedures in the
marine environment due to currents, tides,
safety issues, biological & chemical interactions,
and the three-dimensional nature of marine
habitats and the water column.

5:48 autyy dune 252003 |
Untdentified vessel aground on pat
reef. Nore visiple grounding scaes.

SEARCHING & EXAMINING AN
IMPACT SCENE

The fAuid nature of marine environments highlights
the critical nature of underwater impacl scene
examinations and the need to search in a careful and
methodical manner. After reviewing the initial
incident parameters and learning about any changes
that might have been made to the scene rom either
natural or human parameters, start the examination by
working your way into the impact scene perimeter,
using greal care to avoid disturbing or destroying any
evidence as you do. Carefully observe the bottom
habitat or substrate swrrounding the primary inpact
site. Look [or items of evidential value, such as
disturbed or clying organisms, physical marks, etc.
Remember to also look up and out as all 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 daytiime, many man-macde objects will reflect
diftferently then natural substances on the botiom.
Look at all loose items as they are located. Are there
any freshly broken corals or drag marks through the
secdiments? Is there anything on the ocean floor that
may be diminished or destroyed by the next udal
change or prevailing currents?
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EXAMPLE OF A DAMAGE PATHWAY DIAGRAM

DAMAGL
PATHWAY
DIAGRAMS

A Damage
Pathway shows a
route through which
injury occurred at
an impact site. In

Lahaina, Maui
November 12, 2004
1:15 pm

REEF FLAT

some instances,
multiple damage
pathways will be
present at an impact
site, requiring
carelul
measurement anc
description. [tems
found underwater
should be measured,
photo-documented,

R ST

HARBOR

and their precise
location mapped
[prior to collection as
evidence.

LAHAINA

Distances to

stationary and permanent features should also be
noted. Diagrams should include date and ume { allows
tidal information to be calculated) and depths should
be listed for all major zonal changes. Diagrams should
differentiate progressional elements where possible.

Damage pathway diagrams should be carefully labeled
and efforts made to differentiate between habitat and
map features versus the impact damage being
dlescribed.

NOTE: All data forms shown in this section are
available as templates in Appendix A.

CHANNEL

C} Trilogy Mowriing

SAND 30 mi) Depth 6m

MW

Tnitial Drag Scars Depth 3m

REEF FLAT

Jm Initial Grounding Scar

AL.':q,rc Metal Horn Debris

Metal Grill Debris A

Electric Hund Saw Debris &

2 4
W25 m Sceondury Keel Movemunl Seie

Depth 1.5 m

U 1Tm
Tertiary Graunding Scar
Om
<> LLELERE 7m U Rubble Wash

LD )

Ringe Marker

FRONT STREET

COMPONENTS OF A GOOD
UNDERWATER IMPACT SCENF,
DIAGRAM

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

Depencding upon the complexity of the impact scene,
the number of habitats and subhiabitats impacted and

J( ey _(7@“(;‘?’15

¢ Damage Pathway

« Impact Scene Diagram Sample

» Impact Sample

* Standard or Reference

» Elimination Sample

» Emergency Restoration

* Control or Blank Sample
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the area ol imipact,
multiple scene diagrams

Description: lmpacted Reef
Incident Type: Vessel Grovnding

Date: 10/21/06
Time: 1330

Location: Patch Reef #13
Kaneohe Bay, Island of Qahu

may be necessary.

il Northern Bay Photo Points:
1¢ Impact scent Breen sea
diagram should include defi;les spotted Z}l‘g"ﬁ‘le{ﬂ l&g;]:igr #1 - 11 PIRECTIONAL em@
> Nowing Uring assess-
:::E}:f”’]':“;‘f‘ l Possible sea et antiviry HABITAT SHOTS
capionents fortle s‘eg'““ / Possible sca | “12 - 45 IMPACT SHOTS @
. Localion_ ;]ﬁ;;e Sleeping #46 - 50 ECOLOGICAL o8]
Informaton. FUNCTION SHOTS '

* Date & Time of
the Diagram.

* Incident
Reference
Information.

+ Diagram Author.

* Accessory
Coontributors (ex.
Photographers,
etc.).

* Description ol
Lclentifiecd
Incident.

*+ Description of

5 - 8 mdepth

2

Possible sea furtle
sleepinq holes

Identified Northern Pateh Reef
Impacts. Reef Flat Large [>3w), intact W
1 - 4 w depth wmassive coral head .
The impact scene
cdiagram should inchule
the -Following- drawing Case #: Investigator; Photographs:{ - §2 Impacted Resources:
components: | 2006 - 23 | 0. Gulko [PAR) | photographer: §. Kolinski Eif}f boral, Turtles,

« Drawing/

Example of an impact scene diaaram

Labeling of
major
geomorphological features.

+ Descriptions of major depth changes.

« Descriptions andl diagrams of major ideniifiable

shysical impacis and damage pathways.
i)

 Descriptions and diagrams of major ecological
leatures.

» Compass Directional Arrow.

« Approximate locations of protected wildlile or
natural features.

» Locations of major pholographs taken.

* Where possible, an approximate scale of the

diagram.

The unpact scene diagram needs to be produced prior
to any evidence collection and is best accomplished by
the senior in~water investigator on-site and/or the

CROC,
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DOCUMENTING DAMAGE TO
MARINE LIFE

As with other types of marine damage, make close
visual examinations of the organisin and the area
immechately around it. Photo-document the organism
in place from a variety ol 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 instrmument or
methocl used? Take careful notes of the external
appearance ol the body and the surrounding area.
Make detailed notes. Deseribe the location and
appearance ol woundls, bruises, etce.

In general, diagrams should be used to show any
unustial markings or damage, and to assist in written
descriptions. Use the organism damage forms in
Appendix A for sea turtles, fish or coral colonies. Note
the following when filling out these forms:

Sea Turtle Damage Form

Weight:
estimated, place a

Note turtle’s weight in either kg or bs.
()" alier listed weight.

Length: Note turtle’s total length lron snoul to tip

of tail, note shell length. If estimated, place a
=" alter listed length.

Shell: Note lacerations or other damage, unusual
marks.

Flippers, Eyes: Note tumors (Fibropapillomay.
damage, unusual marks.

Body Color: Note discoloration,
Scales: Note discoloration, lost scales, tumors.

Visible Wounds: Note specific locations, lreshness,
and amount/size of wouncls,

Sea Turtle Species: Circle the species being
clocrmentecl.

Coral Damage Form

Height: Note colony height [rom base to tallest
vertical pomt. Average across all big colonies. If

estimated, place a (?7" alier listed diameter

Diameter: Note colony diameter across widest points.

Average across all big colonies. If estimnated, place a

SUPFORTIVE
MATERIALS MARINE INVESTIGATION FILE N2
1537
m TURTLE DAMAGE RECORD
Cloes ; . . B, !
QATE AHD TIME OF CHSERVATION ASSOCIATED EVENT
O suweres | pyvesnigaion
I L p— P
Ol ocmer | ceems
¢ wEIGHT. mmlwsm == -—!
-y o ( l SHELL STRAIGHT LENGTH. —I )
v ‘-\. " v,

Ir ( ¥
hpataroach
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SHELL CL

E0LENGTH

PLASTHON "

Bondy Codor

Wisibia Waonds.
Type Dot e
o =
"--.._______,-4'_
Symidorts Holed Furmizars Rt
= ——— EVIDENCE COLLECTED
T \-\‘ | [JWHOLE tRILE
Cans /) = [nssue
Graen Haykabil Lagarnaad ﬁg;h‘ D OIHER:
e it I e
SUPFORTIVE
MATERTALS MARINE INVESTIGATION FILE NO
[
[ ehetes CORAL DAMAGE RECORD
Oers . DATE AND TIME OF OBSERVATION ASSOCIATED EVENT-
O samptes _____ | nvesucator:
O bsam 1| oeation
O oer DEPTH

AVERAGE COLONY HEIGHT:
MAXIRIN COLONY HEIGHT.

Write or draw
description

RAGE COLONY DIAMETER:
AAXIEIUM COLONY DIAMETER.

Skaleton Vbl
Symroionts:
Hecrosis:

Nucus

Stress Respouso (k] Localion|s)
Ceolany Color,
Wisililis Wounds.
Typa.

Mazsive

£ 8

rff" ieg U,

ararU\Lau

Afiectod

e e MNurmbsis Noted

D

IDENCE COLLECTED
[OwwioLe cowony
CrracuzEnT
Oores

Sea Wilip!

lar
fabuli e Coral
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=l MARINE INVESTIGATION FILE NO.
w0 afier listed cliz ' MATERIALS frvsd
(7 after hsted chameler, [ Froos FISH DAMAGE RECORD :
. . . . D GRS DATE ANL TIME OF OBESERVATION: ASSOCIATED EVENT:
Skeleton: Note il coral skeleton (without lissue) is [ sempiss W
visible, and the %o of the colony in that state. O oagam (R RO
O owe DEPTH,

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

Necrosis: Note dying or dead tssue. Note %o of
colony in this state,

Mucus: Note mucus layers i’ present. Note color
and presence of other materials within the
cus.

- . Eype
Stress Respense: Note locations and amount of

pink stress response in coral lissue.

- ool

% ] Body Coar

Vis gla Wands

Colony Color: Note colony coloration (especially // =g
B . . 0 . £ ”
relative to adjacent colonies of the same species). { k {_\
Note degree of paleness or whiteness relative 1o { e // S Nurmaers Notad
other colonies. \ "~ S
N2 _J/ 3
Basic Colony Forms: Cirele the colony form most N s
s ; . - " = EVIDENCE COLLECTED
similar to the corals being described. P I
S Orssue
Fish age Form Oomiek

Weight: List weight in either kg or lbs. I

estimated, place a *(?)" after listed weight.

Total Length: List total length in an or inches,
from the tip of the snout to the tip of the tail; a

Bodly color: Note body coloration (especially
sexual or juvenile coloration), discoloration,
unusual coloration, paleness, shime chscharge,
loss of scales.

second measurement can be [rom the snout to
the beginning of the caudal peduncle (tail,. If
estimatedl, place a “(?)” alter listed length.

Visible Wounds: Note in detail all external
wotinds.

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

Fins: Note damage, unusual coloration, intactness.

Eyes: Note damage, clarity, firmness.

Mouth: Note damage, discharge, unusual
contents,

Other Marine Anunals:

Follow guideline listed for other marine animals.
Algae, seagrasses and seaweeds may require special
: training relative to sampling and preservation.
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e

%

o

ey

DOCUMENTING SUBSTRATL
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 hreakage
indicate the direction and/or timeline of the cvent?
Note all marks and breakage on the substrate;
diagram and photograph them. There could also be
trace evidence in the marks and breakage; look closely
for paint chips or metal scrapes (See ‘Examples of
Underwater Impact Evidence’).

UNDERWATER EVIDENCIL
IDENTIFICATION 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 oy on a scene diagram.

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

OnThe Beach ™

where possible.

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

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

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

While terrestrial investigators might be inclined to take
numbered cones and add weights to them to use
uncerwater, 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
ahility to carry bulky items such as evidence cones
along with the other necessary equipment for hoth
safety and investigation. Flagging tape and short
poleflags (such as those commeonly used in forestry
applications) can be easily carried within a small mesh
bag or a buoyancy compensator pocket. An
inexpensive underwater laser (sce
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

At 10 Metars Depth

Note: Bright yellow objects photographs best at shallower depths without a flash. Try to use yellow markers
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Use of an underwater lasex to mark a
feature for the photograph

laser underwater as the beam will disorient and
[righten many organisms il shined in their eyes;
likewise, even a weak laser can damage another diver’s
vision,

The above photograph of an anchor found within a no
boating area of a no-take NMPA, 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 that would
be used to determine further action. In this 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. Marking of the
coral for both photographs (as has been done digitally
above) would have made this very obvious for later
analysis and decision-making,  Other uses of evidence
markers underwater might 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 manmace objects, geological objects, and
relatively sessile biological organisms.

The Underwater Time Constraint Paradigm

On land, investigators would first photograph the
entire scene, mark every piece ol potential evidence
and photograph each from a variety ol angles, map
the entire scene, and then collect anl preserve all the
evidence at the scene. Underwater, the strong tinme
constraints imposec upon divers by lumited air sources
and decompression concerns serves to limit time spent
ar an impact scene. Repetitive dives on the same
inpact scene carry problems associated with variations

Use of yallow flagging tape tomarka
feature for the photograph

in individual investigators documenting the same scene
or in the fluid environment of the impact scene
(especially cdluning the period when it is unsupervisecl}.
The resuli 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 ol evidence found at an
impact scene in a manner that is extremely time
efficient, non-destructive, and responsive to the
varable constraints of the underwater environment.

Underwater, an investigator will first photograph the
scene [rom every angle in its original state, then use
one o 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 evidence identification
markers in place. Communications with other team
members can be very important at this stage; if
someone is assigned Lo do an impact scene diagram, it
will be important to have communicated the critical
scene photos so that they are captured correctly
relative to the other scene chagram components. [t’s
also important that all of the items labeled on the
sketch are labeled correctly with the same assigned
markings as in the photographs being taken. The
same applies to co-worker(s) assigned to collect 1tems of
evidence. As you can see this is a leamwork concept.
Each individual has to be informed to keep the
information correct and consistent. One of the biggest
problems is trying to communicate all of this
unclerwater given the time constraints involved and the

B-31




Gulko ef «f. {2008) ICRI Coral Reef CSI Toolkit

physical difficulties of conducting such
communication. As such, one olien has to first
photograph the scene and place markers; followed by
a short swface interval and tean debriefing in order 1o
gel the team orientated for the follow-up
documentation dive where a series of photographs will
be taken from each prospective to thoroughly
document the scene with the evidence identification

markers in place.

Examples of Underwater Markers: Flagging Tape,
Underwater Laser Pointer, Flagging Poles.

Which evidence marking system to use?

The choice of which type of marker s used should be
based first on the need to adapt to meet the
environmenltal trends that are occurring in the field,
second teaneet the resource protection needs of the
site, and third based upon the ools available to the
investigator. [nvestigators should keep in mind the
need ro minimize the nunber of underwarter markers
given difficulties in accessing the impact scene and
ability to control changes at the scene from both
natural and man-made effects during the investigative
perioc. While it may be common 1o be able to
docwment hundreds ol impact points and items ol
evidence at a large vessel grounding site, manpower
and time constraints in a fluid environment dictate a
prioritization in regards to the use ol markers
unclerwater.

i MARINE INVESTIGATION

[ TURTLE DAMAGE ARECORD

| [ S BN e 1AM O B b A
[m b enEsTOATS

O wr LT

O e THFTH

WO |— o

O i sait m.nm
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IVENTRAL EnL)

eniie contamo

. weens by
O
s
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Care must be exercised to not use too many markers in
a single photo ol a scene or to use multiple types of
numbered markers repetitively as this introduces
confusion into the documentation process. This is
especially true for documentation of the “primary™
impact event scene where one should not (if’ possible
repeat the sequence ol identification markers that have
been placed and assigned to sites of mipact or iteins of
evidence. That said, it may be acceptable at a
"secondary” impact scene to have the repeated
sequence during a supplemental or follow up to the
original investigation where the time and the location
would become the sequence indicators. Note that
underwater, given the constraint issues mentioned
earlier; it ofien is necessary to cluster or group impact
or evidence items that occur in different areas of the
scene allowing the investugator to reasonably divide
and label areas through use ol small sectors or grids.
I]l(]l\»’l(lllﬂ.] iterns could r.hen be identified as belonging 2. Propeller Sear. Note the freshness as indicated by
[0 a certain sector or grid. the bright white reef substrate where littdle, il any,
colonization by filamentous algae or other organ-
isms has occurred. Also note the striations caused

E:\/\ MPLES OFF I_]N DERWATLER by the shearing aclion of the propeller.
IMPACT EVIDENCE

The following represents a small (though by no means
exhaustive} collection ol the range of dilferent types of
underwater impact evidence one might encounter on a
coral reel,

Primarvy Investigation Photos:

3. Fractured Reef Substrate. Note the various col-
orations of the internal substrate {due 16 bioeroders,
oxidation and geological processes), but the ensu-
ing lack colonization by filunentous algae, cal-
careous algae or other epibenthic organisms which
would indicate a longer existence of the material
being in this state on the botton.

l. Incoming Keel Scar. Note the freshness as
ndicated by the bright white reel substrate where
Hinde, if any. colonization by filamentous algac or
other organisms has occurred.
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6. Fractured Reef Substrate. 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 [orce impacted this
reef in a shoit period of time. Lack of
smoothing (weathering) on the pieces lurther
attest to the recentness of the event.

4. Bottom Paint. In close proximity 1o freshly dam-
aged substrate. Also note that the bottom paint s
on top ol colonized hard substrate.

7. Presence of Endangered or Protected Spe-

a 5 cies. While not an underwater shot, note the

2 . proximity of a protected monk seal to the im-

5. Smashed Coral Colonies. Note the freshness as pact site — which raises a variety of addiional
indicated by the bright white skeleton relative 10 potential impact concerns.

live coral {brown o lan color) on the {racture
pieces.
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refuse, ov if represent actual pieces lost or
broken off during an impact event.

8. Large Ship Anchor Scar. Scar is unidirec-
tional and relatively linear, suggesting that the
ship was under power or being towed with
the anchor deployed. [1. Re-Suspension of Soft Sediment or Sewage

Plume. Gentle disturbance of botiom sedi-

ments (using dive fin) can reveal underlying

materiaf that otherwise would be disguised by
deposited surlace sands.

9. Anchor Bounce. 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.

12. Fish Kill. Evidence of fish kills (whether
chemical, disease, starvation ot other cause)
tends to be first noticed when they wash
ashore with tidal changes.

10. Presence of Loose Man-made Objects.
Need to look at pieces to discern if discarded
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Below Water

I5. Cyanobacteria Bloom (Lyngbya). In remote

13. Delayed Coral. Partal loss. of a c01:al.colony may ?:gf:f ,aiyj?ﬂgggfLe\fé?llnzgt):clllls:srz? Esgrtlcrir(l)(:]t:(;
show scmc recovery over lime. This is of(en ex- vessel wreckage) as a substrate to enhance
pressed by new tissue growth or lightened color of colonization and population size.
the colony representling recovery of zooxanthellag
populatons.

Secondary Impact Photos;

- : 16, Invasive Species Inundation. Over time,
14. Delayed Massive. Fractured or over-turned : . pec . :

4 . . invasive species, such as certain seaweeds,
massive colonies may show partial recovery may colonize and monopolize the impacted
overtime or pz_u‘llal re-cementing Qnto the substrate, causing cascade events or phase
substrate by either crustose coralline algae or

; shifts in the habitat.
re-growth of coral tissue.
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[7 Facilitated Coral Predation Events. The 19. Fish Bites. Certain large butterflyfish and
impact event causes large numbers of dam- parrotfish can leave relatively large bite
aged organisms (in this case, corals) to re- marks in live coral colonies that can be mis-
lease chemicals which serve to attract and taken for human-caused impact damage.

concentrate coral predators (such as the
Crown-of-Thorns seastar and Cushion seastar
pictured above feeding on live coral rubble).

20. Symbiotic Parasites. Some coral colonies
may have parasites which express themselves
visually on the colony surface. Pictured here
is a massive Porites colony infested with a
parasitic trematode that uses the coral colony
as an intermediate host prior to infecting its
final host, a coral-feeding butterflyfish. Of-
ten these parasites are a normal part of the
fabric of reef life.

18. Facilitated Calcareous Coralline Algae
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).

21. Crown-of-Thorns Predation, Crown-of-
Thorns seastars (and some of their 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 bleaching or human impact
' , events. Careful inspection often reveals se-
3o - oY lective predation (i.e. intact corals of the same
L - -9 species or different species adjacent to the
impacted one) or the presence of the predator
in close proximity to the affected coral col-
ony.

¢

L
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22. Sea Turtle Resting Holes. A number of sea
turtle species will actively rest on coral reefs,
often using their flippers to break coral colo-
nies to create a more comfortable sleeping
spot.

UNDERWATER EVIDENCE,
COLLECTION AT THE IMPACT
SCENL

Prioritize the collection ol evidence 1o prevent loss,
destruction, or conlamination; taking into account the

-al Reef CSI Toolkit

ever-changing narure 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 all physical and biological evidence
possibilities.

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

Select a systernatic search pattern [or evidence
collection based on the size and location of the
primary and seconclary impact scenets).

+ Select a progression of processing/ collection
methods so that the initial technigues do not
compromise subsequent processing/collections
methods.

* Concentrate on the most transient evicence and
work to the least transient [orims of physical

and/or biological evidence.

Prior to Collection of Evidence from an Underwater Impact Scene the
Responding Natural Resource Trustee Representative(s) Should:

& Pre-assign team members (o be individually re-
sponsible for underwater photography, scene
sketch, physical measurements (including meas-
urements from evidence items to permanent un-
derwaler teatures), and evidence collection and
documentation.

‘& The investigator(s) in charge shall require all per-
sonnel to follow procedures to ensure scene salety
and evidence ntegrity.

w Wherever possible, divers should clean/sanitize
their gear/tools/equipment and personal protec-
tive equipment between dives/impact scenes
where evidence collections may occun

w Describing the underwater scene as it appears
prior to physical evidence collection. Record
transient evidence (smells. sounds, sights) and
conditions (temperature, current, lide, etc.),

'w Photos should include the impact scene (from vari-
ous perspectives, including overall, medinm 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; vie-
tims, suspects, witnesses, users and vessels: addli-
tional perspectives (e.g. surface/aerial photo-
graphs, area under impact once the impact is re-
moveel.

o Sketches and measurements should include: im-
mediate area of the impact scene, noting case
identifiers and indicating north on the sketch;
relative location of items of evidence prior to
movement: large coral heads, reef holes or other
subhabntats: distance to adjacent subhabitats or

other submerged landmarks.
(Modified after 2000 U. S. Dept. of Justice Drafi
Guidance on Investigating Vessel Groundings)
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Collection of Man-Made Objects
Underwater

Prior to movement or collection of a piece aof
evidence underwater, decument the collection of
evidence by recording its location (including depthy, al
the scene, date of collection, and who collected i1.
Pre- and Post-collection photos of the habital scene
should be taken.

Documentation can occur
undenrwater on a Chain-of-
Custody form ifeff) printed
on waterproof paper and
maintained with other clata
sheets by the investigative
diver. The diver that fills
oul the Chain-of-Custody
form should maintain
custody of the evidence
collected {and described on
the form) until surtacing
with the collected material.
For more on Chain-of-Custody, see Mocdule I1.
Section 6.

HARIHE i
CHAIN BF EUSTAOY ECEORD

et

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

B3-39

Pre-Evidence
Collection Photo

Posi-Evidence
Collection Photo

containers, bags, etc. that can be identified relative to
the samples 1aken. For example, objects could be
placed into separate
pre-numbered
sealable plastic

bags (Ziplock™,
containing the date
and collector’s
name. In some
cases, collected
evidence of large
size may need to

be placed into mesh
bags or hand-carried to
the surlace.

At the surface, all evidence bags should be
photographed along with the waterprool chain-of-
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custody form. If
evidence needs to be
transferred to another

container or bag,
document this both
photographically and in
writing. The final
transport bags lor
collected evidence (alter
surfacing) should be sealed
in some manner (evidence tape,
ete.) and have chain-of-custody
forms that accompany each item or
lot of irems.  Evidence should be
stored in a secure location which
can maintain chain-of~custody for
the items.

LA O U Ohyy

Care should be 1aken to have mvestigators wear gloves
il possible when collecting evidence underwater.
Underwater impact sites are often extremely
hazardous relative 1o risks to exposed skin. Il wearing
dive gloves worn previously on other investigations,
divers should cover their gloved hands with disposable
examination gloves.

Attemypts
should not be
made to
clean-up
items while in
the field,

Such activities
shoulkl only
be done by
appropriate personnel, folloswing standardized
procecdlures in a proper facility. Seizure or securing of
suspected personal property associated with an impacl
event should only be done by authorized personnel
and agencies.

Collection of Impacted & Reference
Natural Resources Underwater

Biological and geological sampling underwater is
often needed in an impact investigation. [t often
breaks down into the following three (ypes:

1) An Impact Sample is material from an impact
event site which is suspected of having been
damaged, killed, or modified by the event itself.

2) A Standard/Reference Sample is material of
a variable/ documented source which, when
compared with evidence of an unknown source,
shows an association or linkage between a
responsible party, impact scene, and/or aflected
natural resource (e.g a paint fragment taken
from a substrate location suspected as the pont
ol impact for a vessel grounding for comparison
with a paint scraping recovered from the suspect
vessel’s hull.

3) A Control/Blank Sample is material of a
known source that presumably was
uncontaminated during the commission of the
underwater impact event {e.g. a sample to be
used in laboratory testing (o ensure that the
surface on which the sample is to be deposited
does not interfere with testing

In general, most impact events will require both
impact samples and relerence samples to be taken
mdependently. Many coral reel impact sites will not
have been monitored extensively prior to an impaci
event and therefore one may have 1o collect proper
control samples from an appropriate control site o
establish what may have been lost at the impacted site.

Uneler some circwmstances it may be necessary (o
obtain some Elimination Samples from
investigation team members, their equipment or
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vessels in order to isolate sources relative to other

evidence collected. I an impact area has high usage,
climination samples may need to be collected from all
user groups, their gear, vessels, and in-water witnesses.

All items collected should be packaged separately to
avoid contamination and cross-contamination.
Identify and secure evidence in containers {e.g label,
dlate, nitial container} underwater at the impact
scene. Different types of evidence require different
containers (e.g, porous, nonporous, crushproof).

Both while underwater, and again on the surface,
avoid excessive handling of evidence after it is
collected. Maintain the evidence while it is under
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 investigations on water ocour
under daytime, high temperature conditions, icing the
cooler, if it can be done in a manner that doesn’t
result in lots of melted water being released into the
samples (for example, use of Blue Ice™ or separate

bagged icel.

As with other forms ol evidence collected underwater,
transport and submit evidence iteins for secure
storage. Note that in case of biological marine
evidence, you may need to store the samples in a
secure low-temperature freezer in sealed containers.
Avoid rying to maintain live marine organisins in
captivity as evidence.

Often during a coral reef incident, the ¢uestion arises
as to whether to try and restore a damaged coral
head, let it naturally recover, and/or collect some ol
the damaged material? The answer will be based
upon your NRT"s ahiliues & policies, and the age/size
and ecelogical function ol the damaged colony.
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POST-ENVIDENCE COLLECTION
ACTIVITIES AT THE IMPACT
SCENE

After evidence has been collected and secured as part
of the Iimpact Assessiment, efforts should be made to

conduct emergency restoration ol any appropriate
habitat components that can be saved or

Intact large colony o

octiiopora eydoxt serving
as shelter for a variety of fish species.

nnimediately restored. This will have the elfect of
maximizing shelter habitat for displaced orgamsims,
Undler certain circumstances involving large-scale
injuries or mjuries to extremely fragile or high value
resources, emergency restoralion may have to take
place before the Impact Assessment.

Smiashed large colony of Pocitlopora eydouxy; the loss of
upright three-dimensional shelter results in almost a
complete lack of fish in this location. These live frag-
ments, can be cemented upright to the substrate to
Jump-start the three-dimensional shelter substrate lost
chwing the injury event.

Examples of the Need for Coral Reef Emergency Restoration

a). Pocillopora meandrina
ancl Montipora patula
colonies alier being
cemented back onto
the substrate.

b). Poctllopora epdonxi and
Porites fphata fragments
of large colonics ce-
mented in a cluster
together Lo creale
complex habitat and
provide mutual sup-

port.

c). Large broken £ eydony
branches (>1 m) ancl
large displaced Porites
evermanni colony be-
fore restoration,

d). Overturned and frag-
menled large colony
of P lebata.




%
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Examples of Emergency Restoration &
Secondary Response

To be clear, Emergency Restoration is NOT the same
as Restoration {which would take place AFTER all
response ancl investigation activities are concluced).
Emergency Restoration is done to immediately
prevent immment, additional natural resource
damage resulting from the injury; examples might
incluele:

*  Removal of loose rubble and debris iwhich
could act as bulldozers and scourers with
aclditional wave action or storm activity).

»  Cementing of live coral [ragments underwater
(to prevent additional coral loss and associated
animal usage).

» Prevention of alien species colonizing damaged
substrate.

Cementing Corals Underwater

The use of cement underwaler poses a series ol issues
that need to be consicdered in planning for emergency
restoration. Certain cements and epoxies actually can
release toxic naterials over time in seawater that can
affect marine organisims, including the cemented
corals; other cements are not well designed for use in
seawater; and do not set or hold well. You may have
to investigate mixing in carbonate {such as "Plaster of

Cementing Coral Fragment Clusters 101

Alter NRTk identify the priority restoration areas
(which might include or emphasize large corals that
are boulder-like, branches, or overtwrned colonies
which are most likely to survive), the loose coral pieces
and damaged reefl areas need o be prepared for real-
tachment. Thisis accomplished by seraping {picks,
hoes), brushing and scouring (wire brushes} the surface
to clean it of any loose material and create a rough,
grooved area for the cement.

Loose coral pieces are gathered together for movement
to the reattachment site.

B-43

Fresh cement 1s then placed onta the cleaned surfaces
of the ocean floor 1o serve as adhesive for the broken
corals and divers cement the loose coral fragments
onto the reef. Gement is usually mixed aboard the
clive platform i sinall batches and lowered down or
delivered by a diver o the restoration site in short or-
der.

The new coral fragment clusters mimic the arrange-
ment of corals i natural reef habitats allowing a vari-
ety of fish and coral reel invertebrates to quickly re-
turn to the injured area.

1 After emergency restoration, in-

- Jured live coral is clustered o cre-
ate shelter habitat, provide a size
refuge for the fragments them-
sclves, and limit loose rubble from
having a seconclary “bull-dozing™
efiect over time. Long-term moni-
toring is required to assure the
cement holds and secondary pre-
dation or algal mfestations clo not
unpact the coral clusters.
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Paris’} or silicate to make the quick-clrying cement eflfects of the the incideni are either expanding or
more conforming to the marine environment ol your compounded. Such situations require detailed
specific area. We strongly recommend that your team analysis and consultations with a variety of interested
concluct a variety of simall scale tests of various re- parties in relatvely short order 1o determine
attachment techniques in your area as a formal mitigative solutions. Irequently decisions need to be
training exercise in orcler to determine what works madle relative to limited funding, field resources, or
best for you prior to a major incident, ancd build this time factors, The determination in short order ol the
knowledge into your regional response plan. critical stressors and interactions from the total list of

possible stressors is a priority.
INVESTIGATING MULTIPLE
STRESSOR INIPACTS

The results of the Reconnaissance Survey, the

Pre-Assessment and the Impact Assessment . ) .I 1 it ) , I . : N l II
may suggest that there are multiple influences i el

which are affecting the injury habitat and 1) - Wastes Disch raed’ [ - Fuel &for Wasto Discl
leading to a situation where the secondary Rives ' Waste Drifting in Corre:

SLESTHOHN F) 53 TS

LU IS e
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Investigating Multiple Stressor Impacts

Literature B =
~ | & Evidence |-

* Potential Effects on | | * Screen » Stressor Relevant
Other Stressors Data/Evidence to System
Analytically

« Hazard Potential
«» Sufficient Detec-
« Transport Pathways| | tion and/or Detec-
tion Frequency
* Transformation
» Magnitude of
* Detection '

Information Sufficient to No
Define Short List

Decision
Analysis
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FINAL STEPS IN A
IMPACT 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
nvesligation:

» 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 claims
against the RP by the NRTs or other agencies.

* Adjacent land owners, primary commercial and
recreational organizations/operations which
make us of the impacted area, and targeted
user groups might need to be briefed and
specific 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 formal
Press Release by the lead NRT
agency. Care needs to be
taken to ensure that the media
involvement and public
notification does not release
sensitive details, effect future
legal proceedings or decision-
making relative to the NRT, or

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

2
<5 m-nmc‘t?t}

The [unction ol the impact assessment is to formally
document and measure the range of injuries
ocenrring at the impact site. The second major
function of this assessment is to collect evidence at the
scene using proper collection and documentation
technigues and following established chain-of~custody
procedures. Alier all evidence eollection activities are
concluded, emergency restoration techniques may
need o be considered to prevent furvther natural

resource injuries.

THE IMPACT ASSESSMENT IS
THE SECOND OF THREE IN-
WATER COMPONENTS INVOLVED
IN A MARINE IMPACT EVENT
FIELD INVESTIGATION
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REVIEW SHEET

CONDUCTING AN IMPACT-ASSESSMENT

QUTLINE OF ACTIVITIES:
1. Search/Examine iImpact Scene Prepared | Conducted | Documented
@) Surtace photograph scene, photograph data sheets and other recorders
(GPS. dive computer, etc.). Atimpactscene, photograph depth
gauge.
b Diagram damage pathway: include distances, depths and area meas-
wements. Label diagram carvefully.
¢) Preduce a Impact Seene Diagram; Cacefully represent all damaged
resources relative to habitat featuves. Diagram should include major
features. impacts and references area to be photographed.
) Document damage to wildlife. Numbers. location, visible injuries.
discoloration.
e} Document damage to bottom habitat. Note seratches, marks, break-
age; pay attention to discoloration and unusual overgrowth.
[mportant Tools, = -
Forms ot Ot u“ l 4,
Forms or Other —l %'.%
AD li=y |
Inciclent Report Form Search Pattern Technique  Pelican-Type Floar GPS Device
Prepared | Conducted | Documented

2,

Photograph Impact Site

a) Photograph impact site from a wide perspective. Capture images in all
{3060 degrees) directions, preferably with compass at bottom of photos.

b) Take photo series of all reference and impact materials/locations. First
photo should be without a evidence marker, renaining photos in the
series should have the evidence marker in place. nd of each series
should include a number of close-up shots.

¢) Track location, depth, ete. for each photo on underwater state.

B-47




Gulko ef af. (2008) ICRI Coral Reef CSI Toolkit

3. Collect Evidence/Samples Prepared | Conducted | Documented
a} Identify proper types of samples and make sure you do not eontaminate
during collection; minimize field damage during collection.
1) Fully document samples underwater prior to collection. Store in ap-
ropriate containers for transport. Keep cool, process quickly.
LAt conta for o 1. | I Ny
) Store samples separately :and securely; maintain chain-of-custody.
Important Tools,
Forms or Other
Alds:
; i
[
NRTR Prioe Ty R al Lmimedine] © ! Alter
Nobiieativg Rcum\-';.; lrJI' ]:npucl ulelI:l.I:l‘:m'l Afier Rempral Rc'l:‘;b\'llll‘i'lf W
P fol Tpict
This Module overlaps
o 1% 2" Impact Danage 3 with these stages d‘lﬂ‘iﬂg
#;pféle 1° Reajumse Danige 198 29 Respums Diniage an impact event and the
1% Removal amage [197 2 Reuoval Daage DivesKaation
lEmpaGt -13 I!ilil‘i Pr::,vi'e Nolice Wﬂ"f will fi‘ L8 l]‘:rl‘“?q RP .-_\I:-Eounmhl-‘r -
R?s:tdnsa el et aidion | Removl | ISR & ot g
4 e Avtivity | Pathwsy ; {
Phases | Necessany ORE | Methoddlogy | b fhpRIprite 2
.fg“
investigation e PR |& 4 This Module represents
Tawestigation Activilie: £ . : i i .
Fhases el e : this point in the timeline.
Nalural I Provide Tor Emergeney Restoration welivities 9‘:
E::?;':ﬁam Pro vide for Restmtion Acliviiies i
Phases 5 | Mitigation Activities | 3
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Cona/ucting /Qapia/ éco ogica
Assessments ( IQ 5/45 )

One of the major roles of the Rapid Ecological
Assessment (REA) is to try and determine what
biological resowrces and ecological functions
were lost from an impact event and esta blish the
rate of recovery for the habitat.

During an injury investigation, the first part of the

investigation (the Pre-Assessment) is dedicated to

determining that a damage event occurred and what
habitats or subhabitats

may have been

b affected, while the

: 4& secorkl part (the

: Impacl
‘. i

'4 ‘ Assessment)

1 measures the area
’ -- - *

of mjury and

B. lumsden. NOAA

collects evidence of damage. The final part of the
field investigation is a Rapid Ecological Assessiment,
which is used to quantify exactly what biological
resources were lost, what ecological functions were
alfected, and what the rate of recovery might be based.

SETTING CONTROL OR
REFERENCE SITES

In order to determine what specifically was lost in an
injured area, comparisons need to be done with
appropriate control or reference sites that did nos
incur any of the injury being investigated. A site that
is composed of the same habitat or subhabitat type, at
the same depth, and under similar water regimes as
the injured site being studied. In most cases, control

K ey Terms

« Control Sites

» Surface Safety Float
Fish REA Team
Benthic REA Team

« DACOR

£ ]
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¢ Transect Line

» Algal Ecologist/Specialist

» Coral Ecologist/Specialist

* Rugosity
e Feological Function

» Invertebrate Specialist
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sttes are located in close proximity to the injured area, in some way such as to make its use as a reference
unless such an area is suspected of also being impacted questionable.

A WORD ABOUT SURFACE SAFETY FLOATS

Detachable
Bive Flag

Plastic PAM Float

with Handles
Large Plastic
Bottle with
GPS Attached in Handle,
Waterproof Bag Capped
Home-made
Commetrcially-purchased PAM Float Woﬁi‘:ﬁrl'_iigc’o'

Dive Reef with 250" of Line
Allached to Float with a Clip
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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 Team deploys
both surface safety floats. The lst
float is immediately anchored to the
bottom at the beginning of the first
25 m transect line. The second
float is carried by one member of
the fish team (bhy way of a reel and
line) until the fish team completes
the first transect and begins to set
the second 25 m transect, The
second float is anchored at the
beginning of the 2nd 25
m transect,

Surface View

Surface Safety Floats arc a criucal 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 float also holds a

Surface View from Support Platform

Qo -
; / o When the Fish team first enters the
< -- <X water; both floats are together. One float
: is anchored at the beginning of the first
transect line (i.e. the 1st float).

(B) @ Asthe Fish team deploys the first 25 m
% Z transect, the 2nd float will move off in a
i) - - - - LT set direction approximately 25 m. The
2nd Surface 151 Surface 2nd float marks the position of the Fish
Safety Float Safely Float REA team,.

@ As the Fish REA team does its return leg
Y along the first transect, the 2nd float will
head back towards the 1st float. The
Benthic REA team enters the water after
the 2nd float moves away from the 1st
float for the second time.

The Fish REA team moves the 2nd float a
set distance from the end of the 1st 25 m
transect and anchors it at the beginning of
the Z2nd transect. The Fish Team will
come up on the 1st float at the end of the
dive, while the Benthic will come up on
the 2nd float at the end of their dive.
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LAYING THE TRANSECT LINE

The Transect Line is a fixed length of line marked
every meter ancd half meter which is used (o delineate
an area to be assessed which is then used in replicate as
a subsample lor a larger 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 accomplished by clipping the tine off to one of the
divers as shown above. Prior to initiating the transect,
both divers will agree upon a compass direction to set
the line and attach the free end to a bottom leature
near where they have anchored the fArst surlace salety
float. Both divers will swim at the same rate in the pre-
agreed upon direction. When the transect is fully
deployed, the cliver will feel a tug where the reel is
attached to him/her. The divers stop their transect
andl unclip the reel, attaching it lightly to a botiom
feature.

Care must be taken at all times while deploying the
ransect line to keep the line straight and untangled.
This can be easily done by maintaining a slight tension
on the line while deploying it and by the deploying
diver maintaining his/her buoyancy above the

B. Lumsden, NOAA

substrate by at least 1 meter.

» Minimal Tangling
1ty Misihility

B. Lunsden, NOAA

Markings
+ Easy mwGarey

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

CORAL REEF CSI
TIPS...

Nhen choosing a transect
ine, should one go with a

pe or Cord? In many ju-
sdictions, researchers have
ditionally used open reel

o = fiberglass measuring tapes
é‘ . . | as transecting lines under-
8 ' " | water. The tape reels, while
%‘-‘fi \at F s accurate down to the cm (or
§ i mm), have the major disad-
N V  Baiaiiotan laying

i s straight on the substrate

and being difficult to read
underwater. The cord reels
tend to lay easier on the
substrate and can be
marked with the minimal
markings needed to be ex-
tremely visible,

Parachute Cord Reel
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Deployment Leg of 25 m Transect

THE REA FISH TEAM

During the deployment leg of each 25 m transect,
each diver records size-class-specific (Total Length,
TL) counts of all fishes greater than 20 cm within
visually estimated but defined belt widths (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
“swim-hack” leg. Each fish is identified to spectes.
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Too far away

The Swim-Out Leg: Deploys
transect line; targets fish larger
than 20 em within 4 meters to
each side of the transect line,

The Swim-Back Leg: Targets
fish smaller than 20 ecm
within 2 meters to each side of
the transect line.
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The result is that each fish diver obtains a density
estimate of all ishes greater than 20 cm Total length
(TL; within a 25 meter long by -+ meter wide areas (or
200 m? total} of an initial (“swim-out”) leg, followed
by a density estimate by each diver of fishes less than
20 em TL within a 25 meter long by 2 meter wide
area {or 50 m? totalj on the subsequent (“swim-back”)
leg, in each of two transects, for each survey dive.
Two transects worth of data provide totals of 400 m?
and 200 m? searched for large, relatively mobile and
for small, site-attached reel fishes, respectively.

For cave andl 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 with specific
habitat constraints associated with vertical walls and
caves, small fish move away [rom the divers such that
they would not be counted on the return leg

All Fish REA divers record rare species and unusual
fish habitat during the dive and adjacent to (but
outside) the transect. Upon completion of transects,
the Fish RIEA divers retrieve the first transect line and
ascend the safety float marking the first transect line’s
location.

The data are use< both to estimate numerical (and
biomass) densities and to deseribe relative abundance
{post-survey DACOR analysis) of the fish assemblage
for the Rapid Ecological Assessment (RIEA.
Additional recording of species presence ofl transects
are used to generate a parent species list for

biodiversity and rare species concerns of the REA.

Surface GPS waypoints are taken for the two surface
safety Hoats which should be at the beginnings of each
fransect.

What is DACOR?

D - Dominant
A. Abundant

C - Common

Clommion species
are encountered
many tunes along
a lransect.

0. Occasional

Occasional species
are those encoun-
lerecl more than
once but fewer
than five times
along a transect.

R - Rare
Rare species are
those encountered
only once along a
ansect, or found
only once off the
{ransect.

DACOR is a relatively quick and qualitative way 1o deseribe abundance of organisms within a defined
area or habitat. One uses the letters D-A-C-O-R (o assign abundance estimates to each species
encountered within a set area or cduring a fixed period of time.

Dominant species are those representing miore than 60% of the individuals enconntered.

Abundant species are those representing more than 25% of the individuals encouniered.

Example of DACOR Classification of Fish Along a Transect

R = Rare

-
>4

%® c=common

s 0 = 0Occasional

R = Rare

' 0 = Occasional

= A= Abundant
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