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TERMS OF REFERENCE
A. Introduction

This document is the Project Implementation Plan for activities to be
implemented by FoProBiM with UNEP sponsorship. The project is one
component of the support UNEP will provide to Haiti in 2009.

B. Backgroum

The project presented is part of Phase | of a long term substantive investment
programme by UNEP in Haiti. The strategy for UNEP engagement in Haiti in 2009
and beyond is to focus its efforts tightly onto the theme of ecosystem
restoration in two speci€ ecoregiong mountains and coasts. In practical terms
this entails UNEP engaging with multiple partners both within and outside the
UN to develop, initiate and then support the implementation of two large scale
and long term integrated ecosystem resation, poverty reduction and disaster

risk reduction programmes.

The UNEP programme will be subdivided in two-gtdgrammes.

One subprogramme will focus on selected mountain/river catchment areas
(Catchment Regeneration Initiativiedtiative Régénérabn Bassins Versants
The other will focus on selected coastal environments (coral reefs, mangroves
and seagrass beds) (Coastal Regeneration Initidtitetive Régénération
Cotes.

The proposed Scope of Work for FoProBiM will focus on the Coastal
Regeneration Initiative.
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Baseline assessments of coastal and marine areas ofstheghern peninsula

Objective: Contribute to the development of the Haiti Ecosystems Regeneration
Initiative

Outcome:Facilitate the detailed design of th@&stal Ecosystems Regeneration
Initiative through the elaboration of detailed baseline assessments in the
southern peninsula at two sitesPorta-Piment and the area oAquinto Pointe
Abacou

Output:

1)

General baseline assessment of coastal and maniaas of thesouthern
peninsula;

2) Detailed baseline assessments of specific coastal areas sotitigern
peninsula:Porta-Pimentand Aquinto Abacou
Activities:

General baseline assessment of the Southern Peninsula

a.

Identify, measure surface extent etosystems and map, areas of near
shore coral reefs, segrass beds, mangroves and important littoral areas;
Identify and map important areas for possible livelihood generation
(alternative income generating);

Identify the major threats to each of thesec@systems/habitats and
livelihood generation areas;

Identify, describe and quantify (to the extent possible) the impact of
storms in coastal/marine ecosystems which rely on coastal/marine
resources;

9aldlofAaK ONRGSNAI F2N INhaISRaa A g B
ecosystems; these criteria should be based on indicators that can be
readily measured at low cost;

Provide a simple measurement of health of each ecosystem (establish
current baseline conditions);

Describe the connectivity and links of theea with other coastal/marine
areas in Haiti, DR, Cuba, Jamaica and other Caribbean territories;

Provide a rapid economic valuation estimate of ecosystem services for
coral reefs and mangroves at the target sites using the Ecosystem Value
Transfer (EVT)/Beefit Transfer Method (BTM) method.
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Detailed baseline assessment of thort-a-Pimentand Aquinto Abacouareas

In addition to the general information obtained in the general baseline
assessment, and in collaboration with experts funded by another re¢pa
budget line of the Haiti Ecosystems Restoration Initiative, FoProBiM will in these
areas carry out to the extent possible allowed by resources, detailed
environmental, socio and economic assessments. In order to produce these
assessments, FoProBiMaallaboration with the above stated experts shall:

-Consult with Ministries of Environment, Agriculture and Tourism as well as
relevant international cooperation agencies to determine and agree upon data
gaps which may begin to be filled by the detailesdessments;

- Develop a workplan and methodology for the achievement of the objectives
and define needed inputs from the technical international experts. These
technical international experts will come from the South (e.g. Dominican
Republic Cuba) and & recruited by UNEP with funding external to this
FANBSYSyilio ¢KS&aS SELISNIAQ Aylidzia akltft FAd

C2tNRP.Aa FYyR GKS I FAGA !''b9t 2FFAOS gAftt Oz
may include any or all of the following:

1) Identify, describe and analyze the ongoing initiatives (projects and
programmes) related to the coastal and marine environment, livelihood
generation, and territorial planning in theelected coastal/marine zones;

2) Describe the scope of these initiativadentifying gaps in conservation,
ecosystem restoration and livelihood generation and propose actions for
new initiatives;

3) Undertake a detailed (to the extent possible) see@mnomic assessment
of the main coastal communities of the sites (if possibléntiude coastal
and marine related activities at the larger urban centers suchH.es
Cayes, Jérémie, Jacmel, Ageit., depending upon available resources);

4) Identify ecotourism and other livelihoods opportunities in the target
sites.

5) Develop an integated management scheme for each region detailing
activities for ecosystem and livelihood rehabilitation that could be
achieved over the next 5 years.

6) Produce an outreach programme for the target areas including
dissemination activities at the local andtiwaal level for coastal/marine
resources conservation, sustainable livelihood and ecosystem
regeneration (radio and dev. of educational materials)
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Carry out biodiversity assessment of the marine and
targeted sites:

Inventory of coral secies and coral diseases

Inventory of fish species/marine resources

Population assessments of species of economic interest
Assessment of mangroves status

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES
along theSOUTHERN PENINSULA of HAITI
FoProBiM
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. METHODOLOGY

Data for this activity was gathered through:

U ground truthing activies by: boat, vehicle, walking, Scuba diving, and
snorkeling;

the use of Global Positioning Systems (GPS);

the use of a multparameter meter;

satellite imagery, and various types of maps; and,

aerial, underwater, and ground level photography.

[ et et enHEN e

This datawas used to establish baseline information including the locations of
data collection, present condition of resources, areal extent of resources as well
as samples of various sites. Areal data in particular was collected through a
combination of orthe-ground measurements, aerial photography, and Google
Earth remote imaging. Google Earth Pro was used to calculate approximate
areal extent of targeted ecosystems. The latest available Google Earth imagery
was used along with any available recent photogsaph

Mapping data is provided in the form of Google Earth .kmz or .kml files along
with certain of these images being presented within the hard copy of the final
document itself.

Data was collected by dividing the southern peninsula into 5 zones:

Zonel ¢ Ansea-Pitresto Cap des Maréchaux (Jacmel);

Zone 2¢ Cap des Maréchaux (Jacntel)Pointe Morne Rouge (Aquin);
Zone 3¢ Pointe Morne Rouge (Aquitg Pointe Abacou;

Zone 4¢ Pointe Abacou to Roseaux;

Zone 5¢ Roseauxo GrandGoave
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(White outline depicts approximate extent of study sites)

A rapid assessment was undertaken for the entire target coastline with more
intensive data collection occurring at two designated sites of intereéstta-
Pimentand the area betweenPointe Morne Rougand Pointe Abacou (Aquin,
Cayes, llé-Vachearea).

More than 3,000 data points were collected including:
U Bottom samples (dredge)

Water clarity (visibility)

Mangrove condition

Coral reef condition

Seagrass condition

Beachcomposition

Water pH

Water temperature

Date

Latitude

Longitude

Temperature- °C

Dissolved OxygerDO%

Dissolved OxygernDO mg/l

[t e en-A et e eI e an-REN ent-SN an-RN an-RNN et e
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Conductivity- uS/cm
Conductivity- mS/cm A
Resistivity- Ohm-cm

Total Dissolved SoliddDS g/l
Salinity- PSU

Water densiy -

Depth (m)

et ent i e et B e B e B e

Measurements were taken using the following methods:

Measurment Method
Bottom samples Dredge
Water clarity 30cm white Secchi disk
Mangrove condition see below
Coral Reef condition see below
Seagrass condition see below
Beach compsition Visual
Magellan eXplorist 500 GPS,
Latitude/Longitude Magellan Triton 2000 GPS,
Hanna 9828 Multimeter
pH, temperature, dissolved oxygen,
conductivity, resistivity, total Hanna 9828 Multimeter
dissolved solids, salinity, density

A general evaluan of the presentstatus of coral reefs, segrass beds, and
mangroves was conducted using the parameters below in order to establish
indicators of their health to serve as a baseline in future management. These
same parameters can continue to be useddahopefully expanded upon, in
order to provide continued monitoring of ecosystem health and through this the
effects of any proposed threat reduction and/or so€conomic recovery
activities. The important parameter of monitoring the areal extent of gstams
which included satellite and photo (underwater, aerial, ground level)
assessments, should be continued to monitor threats to and health of sites.
Consideration is given for the varying conditions of the sites and the sites were
compared against e&cother.

Due to their often inseparability as closely linked ecosystems often intermixed
and overlapping, as well as the current lack of capacity to monitor them in more
detail as individual ecosystems, data for coral reefs andgsass beds is
generaly combined in this report unless there are clear divisions of these
ecosystems.
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Major threats such as pollution and exploitation were evaluated and ranked on a
scaleof@ AYy BKAOK n I t£SIFrad GKNBFGISYSR FyR
/ 2y RA ( feZ0p in wicD 8 = worst and 5 = best) was also given to assist in

the ranking of priority conservation sites and was based on a summary of all

factors including such parameters as proximity to human habitation, extent of

site, presence of resources, aition of resources, current threats, etc. Other

data such as estimated fish abundance and mangrove canopy cover are rated

with poor, fair, good, and excellent rankings.

All of the parameters used in this study to determine the health/integrity of the
targeted ecosystems are basic level rapid assessment methods. The variety of
monitoring types, intensity and frequency available for all levels of monitoring
are extremely numerous. All methods require varying degrees of expertise,
material resources, hunma resources, and time. With the goal of the
development of rapid and inexpensive methods/criteria to monitor priority
ecosystem health/integrity the methods which will be used for this report take
into consideration the extreme lack of monitoring capaatsilable within Haiti

as well as the ability to replicate this methodology with current resources.
Hopefully, with time, an increase in resources will allow for increased capacity
for monitoring and the ability to increase monitoring methods and intgnsi

The Ecosystem Value Transfer Method (EVT)/Benefit Transfer Method (BTM) will
be utilized to provide a rapid economic valuation estimate of ecosystem services
provided by coral reefs and mangroves in the targeted study sites.
Unfortunately, as of th writing of this report, a method of providing an
economic valuation for segrass beds did not yet exist; a particularly
unfortunate circumstance considering the large areas ofge&ses present in

this study area. To compensate, and to provide annese for this extremely
important ecosystem, for purposes of this report a value of $1,000/ha/yr will be
used.

Although in rapid assessments of sites it is not always possible to observe
everything, special attention will be paid the presence or lackceitain
endangered species suchAsropora spp marine turtles, and manatees.

Onssite interviews will be conducted with locals (fishers, farmers, hoteliers, land
owners, etc.) encountered in order to gather information and determine if there
are any uwseen or unknown threats to the target ecosystems as well as to
establish relationships for any possible future interventions.
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A. Mangrovesg assessment and criteria for monitoring

Four parameters for threats to mangrove sites were evaluated. These include

Parameter

Observable Effect

Impact on Ecosystem

Cuttingg exploitation
of mangroves,
especially for use in
the production of
charcoal, fuel wood,
and tannin

signs of cutting either
along the perimeter
and/or within the
mangrove site

stress on and lossf
mangroves due to
exploitation

Fuel and Oi gasoline,
diesel, and oils

potential for the area

to be affected by fuel
or oil (e.g. boating

activity and/or spills)

death of all types of life
forms

Modification¢ the such as filin and/or loss of ecosystem integrity
. . . due to abrupt changes such
physical alteration of a construction and/or o :
) as diminished size and/or
site farmland :
parceling
encroachment

chang to the site

Marine Debris; debris
which has entered the
coastal and marine
environment

marine dédris present
near or within the site

strangulation, entrapment,
and ingestion by marine life;
growth restriction and
aesthetic concerns

To monitor priority ecosystem health/integrity the following parameters were used

for mangroves.

Parameter

Definition

Diagnostic Justification

Canopy cover
(shade/light cover %)

visual estimate of leaf
cover (poor, fair,
good, or excellent)

determines health of trees and
stand by the amount of leaf
growth in canopy

three of the largest

Trunk/branch visible and accessible| provides a londerm indication of
diameter trunks/branches growth and health of stand
measured

Estimated maximum
height of stand (in

visual estimate of the
average height of

provides an indication of growth

feet) trees in the stand and health
Typesof mangroves most predominant indicator of type and health of
present mangrove type stand
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B. Coral
monitoring

Reefs and Segrasses ¢ assessment and criteria for

A distinction needs to be made between a reef and coral. In nautical terminology, a
reef is gaeerally used to describe a rock, sandbar, or other underwater feature

(usually in~36ft/~12m o less at low tide).

In this report when a coral reef is

mentioned, by definition it will mean a reef primarily composed of coral, alive or
until recently alivewith coral formations still discernable; the mention of a reef will
relate to all other features as in the first sentence of this paragraph. Whereas a reef
can be composed of coral, not all coral is located on a reef. In this report reefs may
be presentin certain areas but all references to their condition as poor, fair, good, or
excellent is a determination of coral cover and health.

Four parameters for threats to coral reefs and ggasses were evaluated. These

included:

Parameter

Observable Effec

Impact on
Ecosystem

Sedimentationg (soil washed
down from watersheds which
enters the coastal and marine
environment causing harm to sea
grasses, coral and other marine
life)

an obvious threat of
sediment potentially
affecting the site

smothering and
killing of corals and
seagrasses

Overfishing/overexploitatior
(the use of unsustainable and
often inappropriate methods for

the harvesting of seafood)

an obvious scarcity of
fish

imbalance of food
chain; (e.g.
increased algal
growth with the
removal of
herbivorous fishes)

Damage; (harm to coral reefs
generally caused by boat
groundings and anchors)

broken coral from
boat impacts or
anchoring damage

damage and death
of corals; aesthetic
concerns

Marine Debrig; (trash which has
entered the coastal antharine
environment)

marine debris
present near or
within the site

strangulation,
entrapment, and
ingestion, by marine
life; growth
restriction and
aesthetic concerns
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To monitor ecosystem health/integrity the following parameters were used for coral
reefs and seajrasses.

Parameter Definition Diagnostic
Justification
ercentage of coral present on reef determines
Coral cover percentag P amount/health of
in random 1nj quadrants
coral growth
determines health
of coral and
Alaal cover on percentage of algal cover on coral presence or
9 coral reef present in radom 1nf absence of
guadrants herbivores as well

as possible effects
of eutrophication
. health of reef and
. Presence of mature fish o
Fish abundance . determination of
(poor, fair, good, excellent) o
overfishing
health of sea
grasses through
density

percentage of segrass cover

Seagrass covet present in random 1fquadrants

! taken at closest open patch of sgaass adjacent to above measurements
C. Water Quality (Visibility)

Visibility was taken using a 30cm SecdBkadvith a maximum rope length of 30m.
Readings were generally taken at 1, 2, 3, 4, 5, 10, 15, 20, 25, or 30m depths with a
G.¢ RSaAAIAYlIGA2Y | FGSN) GKS RSLIIK ydzYo SN
reached bottom (water was clear enough to see thekdin the ocean floor)Other
parameters taken include: pH, temperature, date of measurement, location of
measurement (lat/long), temperature °C, dissolved oxygen DO%, dissolved
oxygen - DO mg/l, onductivity - uS/cm, conductivity- mS/cm A, resistity -

Ohm-cm, total dissolved solid¥ DS g/l, alinity ¢ PSUwater densityc " i

D. Endangered Species

Species as identified by the United States Endangered Species Act (ESA) or the IUCN
Red List as either endangered or threatened inhabit the target sites. These include
the Bkhorn coral, five species of sea turtles, and manate®ecause of limited
sampling locations anexposure in the field during this rapid assessment not finding
a species is not necessarily an indication that the species is not present at other
locations within the target area.
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E. Ecosystem Services Valuation

Thah YSdK2R2f 238 A& dzaSR (2 S@lftdzdS GKS
overall productivity, fisheries, climate regulation, tourism revenue, shoreline
protection, blue carbon sequestration, and other benefits, tangible or not, coastal
and marine ecsystems provide which help to protect and provide for humans. It
uses a system of Ecosystem Based Valuation Transfer in which values calculated at
one location are transferred to another location.

Estimates of Ecosystem Service Values (ESV) vary widelya low of several
thousand dollars (World Resources Institute) to a recent study and paper by
DIVERSITA®/fiat are coral reef services worjhfPom 2009 which places this ESV at
between $130,000 to $1,200,000/ha/yr for coral reefs. An updated estiftatESV

for mangroves was not available at the time of this report and so previousanige

(and as far as this author is concerned, extremely low) estimates by UNEP for
mangroves will be used. Although Ecosystem Valuation is an extremely important
factor in data collectiopas well as being able to provide this information to decision
makers it is still a developing system of valuation, and for the needs of this study we
will use an estimate of 250,000 $/halyr for coral reefs and 20,000 $/hal/yr for
mangroves. Unfortunately there is not yet a system in place for the valuation ef sea
grassesand or the purposes of this report we will use a value of 1,000 $/halyr.

The Economics of Ecosystems and Biodiversity (TEEB) project has estimated the
following exanples of coral reef provided services per hectare based on more than
80 coral reef valuation studies includes:

e Food, raw materials, ornamental resources: average $1,100 (up to
$6,000);

e Climate regulation, moderation of extreme events, waste treatment /
water purification, biological control: average $26,000 (up to $35,000);

e Cultural services (eg. recreation / tourism): average $88,700 (up to $1.1
million);

e Maintenance of genetic diversity: average $13,500 (up to $57,000)
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SUMMARY
The southern peninsulaf daiti.

The primary threats to coastal and marine resources along the peninsula include
sedimentation (Zones 3 and 5); over exploitation of mangroves (Zones 3, 4, and
5); overexploitation, harvesting, and siltation of corals (Zone 3); ever
exploitation d fisheries (Zones 3, 4, and 5); and marine debris (Zones 3, and 5,
although most of the marine debris in zone 5 comes from-Ba#Prince).

Sedimentation issues are prevalent all along the entire coastline with particularly
nefarious effects in theAqun/Abacouarea (Zone 3), primarily due to the high
number of riversoutflowing into this area as well as deforestation in area
watersheds and inappropriate agricultural practices. The primary effects are the
smothering/killing of searasses and corals,Bn A Y ONB | & Ay 3 G KS
area beaches due to sediment being churned up with wave activity (making for
unpleasant water clarityespecially for tourists).

The over exploitation of mangroves for charcoal production remains a critical
issue as Haiti ecdinues to come to grips with household energy production
primarily for cooking. The all of the sites in this study, are under extreme
pressure from cutting for fuel wood and charcoal production. The large
mangrove area on northeastern tip 8&-a-Vacleshas been virtually shaved of

its mangroves. The opening up of certain areas by the construction of roads
(Jérémie Tiburon etc) will undoubtedly exacerbate the exploitation of trees,
including mangroves, for the production of charcoal as access ansptoatation

are facilitated.

Exploitation of corals in Zone 3 was patrticularly evident neaiSthedean du Sud
to Pointe Abacouegion where the exploitation of coral from th&bacouReef is
evident along the shore in the form of numerous piles of hamestoral 12
meters highand weighing perhaps ~1,000lbs/~450ging readied for use as
construction material, ballast on transport boats, dadho(lime/whitewash).

Fisheries exploitation appeared to be particularly acute in the areas of Zone 3 as
well as the extended island shelf off the southwestern tip offTdfuronto Dame
Marie, with pressure also increasing as one enters the Gulfaofsoave and
heads towardsPortau-Prince The recent unilateral closure by CITES of conch
and lobster fisheries iRlaiti due to ovetexploitation is proof of this.

Marine debris remains a particular issue especially around larger cities and down
current from larger cities. After every rain event enormous amounts of debris
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from Portau-Princemakes its way all alondgn¢ Gulf ofLa Gonavencluding the
northern coast of the southern peninsula. Other large cities contribute to this
flow of debris by, as ifPortau-Prince using their local rivers and gullies as
dumping areas for all types of waste. It is also not ualiso see locals walk
down to the beach and throw their domestic waste directly into the ocean.

Two areas, thedquinto Pt. Abacou/lled-Vaches and theCayemites/Baradéres
areas retain the largest potential as possible sites for marine and coastal
proteced areas. These two areas still contain large areas of mangroves, coral
reefs, and seg@rasses many is still somewhat good condition.

Regional Connectivity

Ecosystem (or ecological) connectivity is an extremely complex concept which
involves a large vaety of biotic and abiotic factors interacting at many levels.

The closeness of other islands in the region certainly imply that-ariehipelagic
O2yySOuUA@AGE A& | FILOG2NI AY 1 FAGAQA Sy OAaNE
weather patterns to larvldispersal are intimately linked as management, or
mismanagement, of the environment becomes a factor.

Larval dispersal (e.g. fish, lobster) from such dawrrent locations in the region

as the Dominican Republic, St. Kitts, Martinique, etc. certailaly a part in the

LINE RAdZOGAGAGE 2F | FAGAQa o G SNRE@fects{ A YAT | NI &
nations upcurrent such as Jamaica, Cuba, and potentially others such as Mexico

the United Statesand the Bahamas
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V.

ZONE DATA
Zone 1 ¢ Ansea-Pitresto Cap des Maréchaux (Jacmel)
1. ZoneDescription

TheAnsea-Pitresto Cap des Maréchaux (Jacmaiga encompasses the coastal and
marine area located betweeAnsea-Pitresin the Southeastern most tip of Haiti on
the border with the Dominican Republ(approx. 18°01'53.97"N / 71°45'32.53"W)
west to Cap des Maréchau8°12'51.88"N / 72°31'7.93"W) at the eastern entrance
to the Baie de Jacmel The total length of coastline &pproximately63 mileg 102
km and includes the coastal villages and cité¢from east to west)Ansea-Pitres
Récif,Pointe a Lagend,a KwokAnse KrétienAnsea-Cocholj, Nan Founo, Kay Pye,
Grand Gssier, Ansea-Boeuf, BelleAnse,Kay Madum, L&biomond, Twou Mawo,
Marigot, Cayes Jacmelnd Carrefour Raymond

The islandshelf in this area is fairly narrow with the narrowest portion located
between Marigot and Jacmelwere the shelf may be located only several hundred
meters offshore. The widest area is locatedAatsea-Pitreswith other areas of
importance found aMarigot and BelleAnse As with most other areas in this study
the shelf is dominated by segrasses (primarily halassiatestudinunj, and in this
Zonethe sea bed is composed ofanypatchyareas of se@rass/sand interface.
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Ansea-Pitresto Cap des Maréchaux (Jacmé&bpastal Zone (Zone 1)

2. Evaluations
a) Mangroves

The only area found with a few mangroviesthis zonewas the area around
Lagon Deszwitvith a total of perhaps less than a hectare of Red Mangroves
(Rhizophora marig).

Lagon Deszwitl8° 12.721'N, 72° 1.308'W)

Maximum Circumferences Ave.rage CEIy Notes Threat
Height cover level:

¢ Rhizophora

Red Mangrove 0.25m mangledominant

Red Mangrove 0.25m 4m Good |e little cutting 2

Red Mangrove 0.20m e little new growth
e very snall stand

” Scale of &, 0 = no threat, 5 = great threat
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b) Beaches

Beaches fromAnsea-Pitresto the Marigot area, although appearing from far to

be composed of beautiful white sand, upon closer inspection are found to be
mostly composed of gravel exgt for a few locations where sand is dominant.
Many keaches in this area tend to be fairly narrgine. <10m), especially along

the bases of the numerous cliffs in the arddeaches fronMarigot and west are
generally more sandy than the rest of the Zohowever, this distribution igery
uneven with various levels of sand and gravel mixing along the shoreline. The
beaches west diMarigot tend to be deeper (i.15m+) than those along the area
from Marigot to Ansea-Pitres

C) Coral Reefs and Segrases
x Coral Reefs
No large coral reef areas wefeund in this areamost of the island shelf in this
zone is covered with segrasses with many sandy patches interspersétiere
are several areas ofearshorereefs west ofMarigot.

x SeaGrasses

Seagras in this areawvas found to be mostlyrhalassia testudinurand several
floating mats ofSyringodiundiliforme were alsoobserved

(1) Site 1c Belle Ans¢18° 13.899'N, 72° 4.805'W)

t I N} YSGS| Seagrass Cover Condition Threat levet
{AGS @
1- Belle Anse 60% Good 1

" Scale of @, 0 = no threat, 5 = great threat

(2) Site 2¢ AnseKrétien (18° 8.655'N, 71° 53.045'W)

t F N} YS(GS| Seagrass Cover Condition Threat levet
{AGS @
2- AnseKrétien 80% Good 1

" Scale of &, 0 = no threat, 5 = great threat

(3) Site 3¢ Récif(18° 6.301'N, 71° 49.814'W)

t I N} YSGS1I Seagrass Cover Condition Threat levet
{AGS @

3- Récif 60% Good 1

" Scale of &, 0 = no threat, 5 = great threat
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(4) Site 4¢ Ansea-Pitres(18° 2.744'N, 71° 46.696'W)

t I NI YSGSI Seagrass Cover Condtion Threat level
{AGS @
4- Ansea-Pitres 100%% Good 1
" Scale of &, 0 = no threat, 5 = great threat

d) Water quality

Duringthe study time in this zone the water clarity in the area betwe&msea-
Pitres and Marigot was exceptionally clear with the bottom eft visible at
depths of>30m throughout the area However, in the area betweeMdarigot

and points westmore rivers and increased silt agitated by wave action along
near-shore areas caused water clarity to drop. Although this area is where most
shoreline based tourism is located in this Zone, the frequent lack of clarity of the
water may not allow the development of this area to its fullest potential if
sedimentation from area rivers and gullies is not controlled.
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Date
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009

Latitude
18°12.741'N
18°12.740'N
18°12.741'N
18°12.741'N
18°11.913'N
18°11.912'N
18°11.912'N
18°11.912'N
18°10.657'N
18°10.655'N
18°10.654'N
18°10.654'N
18°10.008'N
18°10.008'N
18°10.009'N
18°10.011'N
18°08.086'N
18°08.088'N
18°08.089'N
18°08.090'N
18°01.833'N
18°01.745'N
18°01.740'N
18°02.184'N
18°03.493'N
18°03.492'N
18°04.327'N
18°04.321'N

X

Longitude
72°08.397'W
72°08.395'W
72°08.394'W
72°08.394'W
72°04.796'W
72°04.792'W
72°04.791'W
72°04.791'W
72°01.692'W
72°01.690'W
72°01.690'W
72°01.691'W
71°59.264'W
71°9.262'W
71°59.261'W
71°59.261'W
71°53.823'W
71°53.820'W
71°53.818'W
71°53.816'W
71°45.509'W
71°45.507'W
71°45.499'W
71°45.857'W
71°47.656'W
71°47.651'W
71°48.620'W
71°48.612'W

Parameters

°C
29.79
29.76
29.78
29.78
29.87
29.77
29.76
29.66
29.73
29.69
29.64
29.64
30.02
29.82
29.72
29.64
29.93
29.84
29.78
29.73
29.87
30.16
29.78
30.41
30.11
29.91
30.11
2985

pH DO % DO mg/l

8.39
8.35
8.33
8.33
8.57
8.48
8.43
8.42
8.65
8.57
8.54
8.51
8.48
8.45
8.44
8.42
8.87
8.71
8.68
8.63
8.26
8.42
8.44
8.59
8.62
8.51
8.67
8.49

44.6

45
44.7
44.5
37.1
44.8
45.1
45.7
34.3
34.9

47
48.3
37.7
40.1
52.2
54.3
38.6

40
58.7
50.1
45.2
45.8
66.7
49.3
50.2
73.3
52.7
72.3

2.76
2.79
2.76
2.75
2.28
2.76
2.78
2.82
2.12
2.15

2.9
2.98
2.34
2.49
3.24
3.37
2.39
2.47
3.62
3.64
2.79
2.84
4.14
3.04
3.09
451
3.28
4.45

uS/cm
51990
52600
53250
53380
54380
54390
54490
54570
54160
54340
54450
54530
52430
52770
53110
53690
52720
53540
54470
54520
54020
52050
52710
51800
53440
54360
50680
54010

mS/cm A Ohm-cm TDS g/l

56.72
57.35
58.09
58.22
59.41
59.32
59.42

59.4
59.03
59.18
59.26
59.33
57.43

57.6
57.87
58.43
57.67
58.46
59.42
59.43
59.02
57.15
57.51
57.13
58.63
59.44

55.6
58.99

19
19
19
19
18
18
18
18
18
18
18
18
19
19
19
19
19
19
18
18
19
19
19
19
19
18
20
19

25.99

26.3
26.63
26.69
27.19
27.19
27.25
27.29
27.08
27.17
27.23
27.26
26.21
26.38
26.56
26.85
26.36
26.77
27.23
27.26
27.01
26.02
26.36

25.9
26.72
27.18
25.34
27.01

Salinity

34.05

34.5
34.98
35.07
35.82
35.83

35.9
35.97
35.66
35.79
35.88
35.93
34.36
34.62
34.88
35.31
34.59

35.2
35.88
35.93
35.55
34.08
34.58
33.89
35.11

35.8
33.07
35.54

sigma t
21.1
21.4
21.8
21.9
22.4
22.4
22.5
22.6
22.3
22.4
22.5
22.6
21.2
21.5
21.7
22.1
21.4
21.9
225
22.5
22.2

21
21.5
20.8
21.8
22.4
20.2
22.2

Depth(m)
1
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Date
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009
10/20/2009

Latitude
18°04.880'N
18°(1.880'N
18°06.302'N
18°06.297'N
18°07.731'N
18°07.733'N
18°09.167'N
18°09.165'N
18°09.685'N
18°09.683'N
18°09.679'N
18°10.855'N
18°10.856'N
18°11.607'N
18°11.604'N
18°12.582'N
18°12.584'N
18°13.676'N
18°13.d9'N
18°13.377'N
18°13.376'N
18°13.375'N
18°13.372'N

Longitude
71°49.014'W
71°49.011'W
71°49.817'W
71°49.809'W
71°51.445'W
71°51.443'W
71°53.141'W
71°53.131'W
71°54.033'W
71°54.031'W
71°54.026'W
71°55.021'W
71°55.015'W
71°57.384'W
71°57.374'W
71°59.849NV
71°59.844'W
72°07.641'W
72°07.640'W
72°10.582'W
72°10.582'W
72°10.584'W
72°10.583'W

°C

30.37
30
30.27
29.99
30.61
30.01
30.31
30.23
30.14
29.99
30.01
30.5
30.39
30.46
30.18
30.49
30.47
30.77
29.96
30.21
29.94
29.83
29.83

pH DO % DO mg/l

8.36
8.37
8.48
8.47
8.52
8.51
8.81
8.66
8.57
8.51
8.48
8.73
8.64
8.62
8.57
8.56
8.55

8.8
8.71
8.69
8.58
8.53
8.48

52
74.9
53.7
80.4
52.3
79.9
57.4
81.4

54
70.1
71.8
56.6
72.6
54.8
67.7
61.9
80.1
75.8
64.6
57.8

62
61.9
61.4
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3.18

4.6
3.28
4.94
3.18

4.9
3.55
5.01
3.32
4.31
4.41
3.45
4.43
3.37
4.16
3.77
4.87
4.63
3.98
3.55
3.81
3.81
3.78

uS/cm
53730
54310
53790
54030
53910
54310
51570
52520
53660
53900
54050
54150
54240
51820
53000
54240
54360
51980
52800
52740
53490
53810
53980

mS/cm A Ohm-cm

59.21
59.47
59.17
59.16
59.66
59.48
56.77
57.74
58.91
59.02
59.19
59.81

59.8
57.19
58.22

59.9
60.01
57.68
57.77
57.96
58.51
58.75
58.94

along theSOUTHERN PENINSULA of HAITI
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19
18
19
19
19
18
19
19
19
19
19
18
18
19
19
18
18
19
19
19
19
19
19

TDS g/l
26.86
27.15
26.89
27.02
26.96
27.16
25.78
26.26
26.83
26.95
27.02
27.07
27.12
25.91

26.5
27.12
27.18
25.99

26.4
26.37
26.74
26.91
26.99

Salinity
35.31
35.76
35.36
35.55
35.44
35.76
33.72
34.42
35.27
35.46
35.56
35.62
35.69

33.9
34.78
35.69
35.78
34.01
34.64
34.59
35.15

35.4
35.52

sigma t
21.8
22.3
21.9
22.1
21.9
22.3
20.7
21.2
21.9
22.1
22.1

22
22.1
20.7
215
22.1
22.1
20.7
215
21.3
21.9
22.1
22.2
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e) Threats

The primary threat to this area is oveshing. On study day$ié¢ path taken
between Jacmeland Ansea-Pitres was laden with 106800 buoys marking
sunken traps, floating traps, and nets. In many areas our boat had difficulty
navigating through the many buoys.

f) Endangered Species

No endangered species where obseniedthis zone during the course of the
study.

Q) Tourism

The area fronMarigot west to nearCayes/Jacmdlas been targeted by the Ministry

of Tourism as an area of high priority for the development of tourism. Its sandy
beaches although often intersperseavith gravel, do make it an attractive area.
However, often high wave action and rip currents makes swimming treacherous,
sediment from nearby rivers and gullies decreases water clarity, and the main
coastal road through the area often cuts so close toghereand ocean as to make
the beaches unusable.

Except for a few very small hotels in the area wesMafigot there is virtually no
tourism infrastructure in this area.



h) Potential Alternative Income Generating Activities
(current and potental)

Activity ¢ Zone 3 1
Current (C)
Potential (P)

Animal husbandry

Apiculture

Aquaculture (fish)

Coconut exploitation

Ecotourismg animal watching (e.g. whales, turtles, manatees)
Ecotourism sightseeing (natural anthan-made terrestrial sites)
Training as game/park wardens (marine and terrestrial sites)
Habitat rehabilitation (installation of artificial reefs)

Habitat rehabilitation (mangrove reforestation)

Habitat rehabilitation (watershed reforestation)

Mariculture (conch)

Mariculture (fish)

Mariculture (lobster)

Mariculture (oysters)

Mariculture (seaveed)

Training as scientific research assistants

Tourismg water sports (e.g. scuba diving, snorkeling)
Tourism (fishing)

TOIOIOIOOIOOOITIOOO|TTITON

)] Propased Priority Conservation Areas

The area ofLagon Deszwi{Oyster Lagoon) located east BElleAnsein an area
known asGrande Savanshould be placed under consideration as a conservation
area. It containshe most interesting combination of coastal ansarine features in
Zone 1 including reefs (small and in fair condition) -gesses (varied and in good
condition), lagoons, marsh areas, mangroves (no large stands but in fair condition),
tiny offshore islands, and virtually no population located witthie proposed area.

More research would be needed in order to determine the ecosystem/
biodiversitylconservation potential of this site.
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Lagon DeszwitPriority Conservation Areg Zone 1

) Ecosystem Services Valuation
x Coral Reef Ecosystem Serviceusidn Zone 1

Although no large coral reef areas were found in this zone the importance of the
combination of smaller patchy reefs, and sgass beds to the environmental
stability and economic sustainability of this zone must be not be overlooked or
underestimated.

x Mangrove Ecosystem Services Valuation Zone 1

Although no large mangrove areas were found in this zone their overall
importance to the ecosystem, such as in the aredajon Deszwinust not be
overlooked or underestimated.
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x Seagrasses Ecosystem Servic¥aluationZone 1

Location

Perimeter and Area $/halyr rate Total

Zone 1

Perimeter¢ 118 mi
Perimeter¢ 190km
Areac 137 mf
Areac 354km?
Areac 35,435ha

1,000[ $35,435,000

Total

Areac 35,435ha

- $35,435,000

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES
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B. Zone 2 -- Cap des Maréchaux (Jacméd Pointe Morne Rouge
(Aquin)

1. Zone Description

This Zone encompasses the coastal and marine area located betwesm des
Maréchaux(18°12'51.88"N 72°31'7.93"W) at the eastern entrance to tfaie de
Jacmelwest to Pointe Morne Rouge (Aqui8°13'2.42"N 73°22'10.09"W) at the
easternentrance to the. A S R DHe ljowaAeyigth of coastline &pproximately
76 miled 122 klometersand includes the coastal villages and cities of (from east t
west): JacmelKay Mambé, Kay Gene, Saint Clement, Twoo MBaimet,La Source,
Mayet, Gtes de FerMouillage Fouquet, Vainqueuglonain andLozanzyé

-5

S

- - . e N < . - h‘
< = 27 - - - p
- ‘I"‘omtg Morne Rou%;e \.‘_,.7.‘ i' @ 0= . gg % ; ;. 3

by

i ; .“

y Cap des/Maréchaux

©)

Cap des Maréchaux (Jacméd) Pointe Morne Rouge (Aquirg Zone 2

The island shelf in thisr@a isgenerallyquite narrow with a maximum distance
from shore of approximatel@ mileg4.5km in the area ofMorne Rougeto only
several hundred yards/meters in the aseaear Mayet/La Sourceand Twoo
Mawo/St. Clement The shelf is estimated at apprionately 105 nfi272 km?/
27200ha.
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2. Evaluations
a) Mangroves

There are no noteworthy mangrove sites along this portion of coastline.

b) Beaches

The ar@a from Jacmelto the Mouillage Fouquet/Vainqueuarea is composed
mainly of cliffsof varying heights (generall30m) with small coves and bays
with primarily alluvial deposits of sand/gravel/rocks from various rivers and
gullies contained within these wes and bays. From théVouillage
Fouquet/Vainqueurarea to Morne Rougédflatter topography, fewer rivers and
gullies, and an increase in nestnore reef areas allows for the presence of more
sandy areas in theeef flatareas as well as longer stretchesbafach composed
primarily of sand. Approximately 27 miles/43 kilometers of beach length was
found along this area with beaches generally becoming more sandy with flatter
topography the further west one travels. The remaining 49 miles/79 kilometers
of caast is mostly composed of the previously mentioned cliffs and rocky coastal
areas.

C) Coral Reefs and Seagrasses

x Coral Reefs

Although there are a few reefs along the western part of this area no coral reefs
of much significance were observed, aratad giowth in this area tends to be
quite scattered patchy, and interspersed with areas of sg@asses, sand, alluvial
deposits andoulders

x Seaqgrasses

Seagrasses, generalljhalassia testudinupare prevalent throughout this area.
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d) Water Quality

x  Vigbility
Site# Latitude Longitude Visibility*

1 18° 12.804'N 72° 31.375'W 15
2 18°13.375'N 72° 32.925'W 5
3 18° 12.950'N 72° 32.973'W 5
4 18°9.934'N 72° 33.103'W 30
5 18°10.344'N 72° 36.708'W 30
6 18° 10.915'N 72° 40.360'W 15
7 18°10.302'N 72°43.421'W 30
8 18° 10.584'N 72° 44 547'W 20B
9 18° 10.248'N 72° 45.035'W 10
10 18°9.724'N 72° 44.195'W 20
11 18° 8.408'N 72° 50.245'W 30
12 18° 8.569'N 72° 53.517'W 30
13 18°9.173'N 72° 55.962'W 30
14 18°9.961'N 72° 57.471'W 10B
15 18°9.797'N 72° 57.538'W 15B
16 18°10.194'N 72° 58.395'W 20B
17 18° 9.103'N3 72° 58.764'W 30
18 18°10.197'N 72° 59.381'W 25B
19 18°11.038'N 73°0.388'W 5B
20 18° 11.098'N 73°0.762'W 5B
21 18° 10.602'N 73°1.118'W 10
22 18°9.781'N 73°1.626'W 15
23 18° 10.53'N 73° 3.839'W 25B
24 18° 10.179'N 73°4.571'W 30
25 18° 10.760'N 73° 5.827'W 10B
26 18°11.038'N 73°6.807'W 10B
27 18°11.397'N 73° 8.568'W 10B
28 18° 12.147'N 73°12.319'W 10B
29 18° 11.575'N 73°14.311'W 30
30 18° 12.932'N 73° 16.654'W 15B
31 18° 12.136'N 73°16.816'W 25B
32 18° 13.023'N 73°18.129'W 10B
33 18° 11.701'N 73°18.383'W 25B
34 18° 12.425'N 73°19.790'W 15B
35 18° 10.900'N 73°20.899'W 30
36 18°12.999'N 73°21.025'W 10B
37 18°12.331'N 73°21.900'W 20B
38 18°12.310'N 73° 22195'W 20B

*in meters

B = visibility reached the sea bed
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x Parameters

Date Latitude Longitude °C pH DO % DO mg/l pS/cm mS/cm A Ohm-cm TDS g/l Salinity sigmat Depth (m)
10/14/2009 18°11.039'N 73°00.132'W 30.24 8.29 81.9 5.04 52980 58.25 19 2649 34.76 215 1
10/14/2009 18°10.184'N 72°58.034'W 30.23 8.31 97 5.99 52050 57.22 19 26.02 34.07 21 5
10/14/2009 18°09.873'N 72°56.870'W 30.06 8.4 99.1 6.15 51230 56.16 20 25.62 33.48 20.6 1
10/14/2009 18°09.878'N 72°56.879'W 30.05 8.36 99.2 6.1 53550 58.69 19 2678 35.2 21.9 5
10/14/2009 18°08.529'N 72°48.858'W 30.1 8.45 119.4 7.35 52730 57.84 19 26.37 34.59 21.4 1
10/14/2009 18°08.928'N 72°46.555'W 30.02 8.36 119.9 7.34 54060 59.22 18 27.03 35.58 22.2 1
10/14/2009 18°09.595'N 72°44.789'W 30.19 8.45 83 5.09 53030 58.26 19 26.51 34.8 21.5 1
10/14/2009 18°09.599'N 72°44.791'W 29.96 8.39 128.9 7.91 53730 58.8 19 26.87 35.33 22 5
10/14/2009 18°09.822'N 72°44.745'W 30.11 8.35 95.1 5.82 53970 59.21 19 26.99 35.5 22.1 5
10/14/2009 18°09.824'N 72°44.748'W 29.86 8.35 131.9 8.1 54230 59.24 18 27.12 35.71 22.3 10
10/14/2009 18°10.204'N 72°44.065'W 29.83 8.34 130.2 7.99 54370 59.36 18 27.19 35381 22.4 20
10/14/2009 18°10.862'N 72°37.913'W 30.12 8.62 70.4 432 52700 57.82 19 26.35 34.56 21.4 1
10/14/2009 18°10.862'N 72°37.913'W 29.96 8.49 111.6 6.84 53650 58.7 19 26.82 35.27 21.9 5
10/14/2009 18°10.195'N 72°33.924'W 29.79 8.42 128 7.88 53270 58.11 19 26.63 34.99 21.8 10
10/14/2009 18°10.955'N 72°32.297'W 29.93 8.31 118.2 7.25 53620 58.64 19 26.81 35.25 21.9 10
10/14/2009 18°10.958'N 72°32.298'W 29.89 8.3 122.3 7.5 54030 59.05 19 27.01 3555 22.2 20
10/14/2009 18°12.377'N 72°31.596'W 29.94 8.32 111.6 6.85 53630 58.67 19 26.82 35.26 21.9 10
10/14/2009 18°13.207'N 72°31.991'W 30.51 8.37 57.3 3.52 51330 56.7 19 2566 3354 20.5 1
10/14/2009 18°13.213'N 72°31.991'W 30.42 8.31 62 3.8 51950 57.3 19 2597 33.99 20.8 5
10/14/2009 18°13.214'N 72°31.991'W 30.16 8.31 109.6 6.74 52640 57.8 19 26.32 34.52 21.3 10
10/14/2009 18°13.696'N 72°32.470'W 30.38 8.3 59.2 3.63 52280 57.63 19 26.14 34.24 21 1
10/14/2009 18°13.697'N 72°32.471'W 30.36 8.3 65.8 4.03 52690 58.05 19 26.34 3454 21.3 5
10/14/2009 18°13.788'N 72°32.688'W 30.38 8.35 62.3 3.84 50890 56.09 20 2545 33.22 20.3 1
10/14/2009 18°13.872'N 72°32.371'W 30.53 8.3 58.9 3.63 50800 56.14 20 254 33.15 20.2 1
10/16/2009 18°12.880'N 73°20.440'W 29.89 8.2 845 5.33 54110 59.14 18 27.05 35.6 22.8 5
10/16/2009 18° 13.546'N 73°18.009'W 29.85 8 911 541 54121 59.24 18 29.05 35.11 22.2 10
10/16/2009 18°13.113'N 73° 16.804'W 29.86 8 905 6.21 54119 59.24 20 30.05 35.78 23.2 5
10/16/2009 18°10.221'N 73°2.932'W 29.99 8.3 84.6 5.23 54113 59.24 19 27.15 35 22.1 5
10/16/2009 18°10.241'N 73°2.465'W 2981 81 855 5.22 54120 59.24 18 27.05 35.62 22.5 10




e) Threats

The primary thrat to this area is sedimentation from areaers and gullies.
Deforested watersheds and inappropriate agricultural practicekenthe coastal

and marine zones in this area extremely vulnerable to the high sediment loads
carried downstream during regulaeasonal rains Intense rains brought by
hurricanesmultiply the negative effects ancan be disastrous to maririie.

f) Endangered Species

No endangered species were encountered during the assessment of this area.
However, there were numerous reportd sea turtle nesting beaches by locals
although most have not observed a sea turtlegitore in many years (in general
>10 years).

s)] Tourism

The area fromMouillage Fouqueto Morne Rougecontains many long strips of
sandy beachewith no tourism developmet. Except forJacmeland to a much
lesser extentBainet there is presently virtually no infrastructure in this area to
promote tourism.

Recreational tourist activitieen the water (e.g. scuba diving, snorkeling, water
skiing wakeboardiny in this area would beoften somewhat limiteddue to
generally high wave action much ofthis area.

Water clarityin this areas poor to good.



h) Potential Alternative Income Generating Activities
(current and potentia)

Activity & Zone 3 2
Current (C)
Potential (P)

Animal husbandry

Apiculture

Aquaculture (fish)

Coconut exploitation

Ecotourismg animal watching (e.g. whales, turtles, manatees)

Ecotourism sightseeing (natural and manade terrestrial sites)

Traning as game/park wardens (marine and terrestrial sites)

Habitat rehabilitation (installation of artificial reefs)

Habitat rehabilitation (mangrove reforestation)

Habitat rehabilitation (watershed reforestation)

Mariculture (conch)

Mariculture (fish)

Mariculture (lobster)

Mariculture (oysters)

Mariculture (seaveed)

Training as scientific research assistants

Tourismg water sports (e.g. scuba diving, snorkeling

TIOOIOOIOIOIOIO|TITIOIO|T|TTIO0O

Tourism (fishing)

)] Proposed Priority Conservation Areas

At the present time due to a lack of any well defined mangrove or coral reef
areas, no priority conservation areas for the coastal and marine zone are
recommended at this time. With more intensive research potential conservation
areas may be found.

) Ecosystenservices Valuation
x Coral Reefs Esgstem Servicesaluation Zone2

Although no large coral reef areas were found in this zone the importance of the
combination of smaller patchy reefs, and sgrass beds to the environmental
stability and economic sustaability of this zone must be not be overlooked or
underestimated.

Page350f 113

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES
along theSOUTHERN PENINSULA of HAITI
FoProBiM



x Mangrove Ecsystem Servicegaluation Zone

No significantmangrove areas were found in this zone

x Seagrasses Ecosystem ServidkduationZone2

Location Perimeter and Area $/halyr rate Total
Areac 105 mf
Zone2 Areac 217km?
Area¢ 27,092 ha 1,000{ $27,092,000
Grand Total Areac 27,092ha - $27,092,000

Page360f 113

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES

along theSOUTHERN PENINSULA of HAITI
FoProBiM




B|5009) ™

IENVINAYA

OMYWOOML | gNivg
INIOPAYA

Pt S

v..q 3NOVIE

. >

JI2US puels| Z dU0Z

243099 6002 @ 261
2q091euBiq 6002 @ 2Bew)

00839 'YON 'AreN ‘SN "WYON ‘OIS &ieq

wo%DO,w i LIAYN
d34°-30-S3100

SL3NDNO43OVTINOW

|
NIYNONO

IAONYZOT &m
~-

Page37o0f 113

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES

along theSOUTHERN PENINSULA of HAITI

FoProBiM



»

JNOVI

()suno pue §eyoesg z suoz

M.YOZSS.ZL N.6OLY
191 6002

02839 'YON "AAEN ‘S'N 'WYON 'O
243099 600Z @

JSNYN AV O momDOw,(..‘. L I VST

o Rt i o s B

2 ENERIN]
et adb .

e ¥34:30-S3100 4
13NIv8 ﬁ;‘\ & A

T o L

4

IAONVZOT em
e &

Page380f 113

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES

along theSOUTHERN PENINSULA of HAITI

FoProBiM



C. Zone 3 ¢ Pointe Morne Rouge (Aquirtp Pointe Abaouincluding
lle-a-Vaches

1. Zone Description
This zone encompasses the coastal and marine area located befapte Morne
Rouge (Aquinj18°13'2.42"N 73°22'10.09"W) at the eastern entrance to tBaie
RQ! ljtdARojite Abacoy18° 1'34.79"N/ 73°47'2908"W). The total length of
coastline isapproximately 92 mile$146 kilometers(not including islands and
includes the coastal villages and cities of (from east to we®uverge, Aquin,
Zanglais, Analade, Saint Lodis-Sud, Cop, Marcelin, Pointe Figui®&lesle, Bele,
/ 8NRAEEST [QLEtBLEAASOBY OBGebERToBdcKIBO&A OAGE 0
du Sug Groteaux, Ca Vilason, Abacaind the island villages @facoc(ile-a-Vaches)
La Hatte(lle-a-Vaches) Grande Barrierdlg-a-Vachey, Cays Permantois/Pelantain,
/&S  tQ9Fldzx LtSG . affew®aye Q940X %2NIy3aesSz w

Included in this zone are more than 20 islands ranging in size tirgntidal sand
banks toile-a-Vachegapproximatelyl8 mi? 46 knf). This area also has many bay
including among othersAquin, Zanglais, St. George, Grande Mesle, Petit Versie
St. Louis There are extensive segrass beds fronfPointe Morne Rougghroughfle-
a-Vaches and on toPointe Abacowith many scatteredfringing and patchyeefs
The mod significantcoralreef areas are located #&ecif dela Folleoff the east coast
of Tle-a-Vaches Récif Abacouoff the east coast oPointe Abacouand Tlea-Vaches
Southalong the southern coast dfe-a-Vaches. Manymangrove areas of varying
sizes mostly Rhizophora mangleare also scattered throughout this areath the
most significansitesat fle-a-Vachesand Pointe Abacou

The island shelf in this area is quite substantial and estimated at over 2/&Bni
km?.
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Pointe Morne Rouge RS

Pointe Morne Rouge (Aquirtp Pointe Abacou; (Zone 3)

2. Evaluations
a) Mangroves

Mangroves in this area are under severe threat from cutting for use as
charcoal and fuel woodAt every major site visited at least onend as many

as tenindividuak, were found in the process of cuttingnangroves for
charcoal production. Numerous charcoal mounds were found near and
within these sites. What was once one of the largest mangrove forests in
Haiti at Tle-a-Vacheshas been basically razed and reduced to an area of
environmental devastationvith, in large parf nothing but mangrove stumps
remaining All larger mangrove sites visited in this ardée-§-Vaches,
Cavalillon/llet, Abacou, and Aquirare under severe threat. Rhizophora
mangleis dominant throughout this zone.
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Decimated mangrovéoret atlle-

a-Vaches

.

AquinEast (18° 15.368'N, 73° 20.894'W)
Maximum circumferences Avgrage (CENeTy Notes Vs
height cover levef*
Rhizophora mangle
Red Mangrove 0.25m :gnr?cleniﬂztin
Red Mangrove 0.25m 3-4dm Good litt] gwth 4
Red Mangrove 0.20m Ithie new grg
charcoal being
produced
" Scale of &, 0 = no threat, 5 = great threat
llet (18° 13.818'N, 73° 40.334'W)
Maximum Circumferences Ave_rage Cangzy Notes Threat
Height cover levef*
Rhizophora mangle
Red Mangrove 0.20m (sj:))rr'::lenigtttin
Red Mangrove 0.20m 3-4m Fair litt] 9 wih 3
Red Mangrove 0.20m Itle new grg
charcoal being
produced
” Scale of &, 0 = no threat, 5 = great threat
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fle-a-Vacheq18° 5.774'N, 73° 36.455'W)

Maximum Circumferences Ave_rage CEnElz) Notes UL
Height cover level
Rhizophora
mangledominant
Red Mangrove 0.25m ) )
Red Mangrove 0.25m 3-5m Poor Ej)g\e/;zt“;;r%mng 5
Red Mangrove 0.25m .
charcoal being
produced
" Scale of &, 0 = no threat, 5 = great threat
AquinWest (18° 15.378'N, 73° 24.11Q)W
Maximum Circumferences Avgrage CEmERY) Notes UG
Height cover levef*
Rhizophora
Red Mangrove 0.20m mangli)adominant
Red Mangrove 0.20m 3-4m Fair lttle cutting 3
Red Mangrove 0.25m little new growth
" Scale of &, 0 = no threat, 5 = great thae
Abacou(18° 2.539'N, 73° 47.216'W)
Maximum Circumferences Ave_rage (CETTT27 Notes jilicat
Height cover levef*
Rhizophora
mangle
Red Mangrove 0.25m dominant
Red Mangrove 0.25m 3-6m Good Much cutting 4
Red Mangrove, 0.20m little new growth
charcoal being
produced

" Scale of &, 0 = no threat, 5 = great threat

b) Beaches

There are numeyus beach areas all along this portion of coast with many being
deep enough to exploit as good to great ecotourism siteginland keaches in
this Zone, however, tend thave turbid watersdue to their proximity to river
outfalls and can vary from sandy to muddyBeaches on islands tend to have
better water clarity and to be composeatimarily ofsand.

C) Coral Reefaind Seagrasses

x Coral Reefs

Site 1¢ La Follg18° 7.653\, 73°35.123'W)

t I N> YSGY Coral Cover Algae Cover Condition Threat
{AGS @ level”
1- La Folle 50% 10% Good 2
" Scale of &, 0 = no threat, 5 = great threat
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Site 2¢ La Follg18° 5.987'N, 73° 34.369'W)

t I NI YSGY  Coral Cover Algae Cover Cordition Threat
{AGS @ level”
2-La Folle 40% 10% Good 2
" Scale of &, 0 = no threat, 5 = great threat
Site 3¢ Abacou(18° 3.019'N, 73° 46.881'W)
t I NI YSG Coral Cover Algae Cover Condition Threat
{AGS @ level”
3- Abacou 70% 10% Good 5
" Scale of @, 0= no threat, 5 = great threat
Site 4¢ Abacou(18° 2.406'N, 73° 46.762'W)
t I NI YSi Coral Cover Algae Cover Condition Threat
{AGS @ level”
4- Abacou 50% 10% Good 5
" Scale of @, 0 = no threat, 5 = great threat

x Seagrasses

Site 1¢ La Follg18°7.649'N 73° 35.168'WY

t I NI YSGSNI
{AGS @

Seagrass Cover

Condition

Threat levet:

1- La Folle

70%

Good

0

" Scale of &, 0 = no threat, 5 = great threat

Site 2¢ La Follg18° 5.980'N73° 34.423'Wy

t I NI YSiGSNJI
{AGS @

Seagrass Cover

Condition

Threatlevel”*

2- La Folle

80%

Good

0

" Scale of @, 0 = no threat, 5 = great threat

Site 3¢ Abacou(18° 3.000'N73° 46.881'VWy

t I NI YSiGSNJI
{AGS @

Seagrass Cover

Condition

Threat lever

3- Abacou

80%

Good

0

" Scale of @, 0 = no threat, 5 = great threat

Site 4¢ Abacou(18° 2.408'N73° 46.797'WY

t I NI YSiGSNJI
{AGS @

Seagrass Cover

Condition

Threat levet:

4- Abacou

80%

Good

0

" Scale of &, 0 = no threat, 5 = great threat

Site 5¢ Abacou(18° 2.526'N, 73° 47.036'W)

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES
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t I N} YSGSNJ Seagrass Cover Condition Threat levet:
{AGS @
5- Abacou 100% Excellent 0
" Scale of @, 0 = no threat, 5 = great threat
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Site 6¢f Q (18° $31863'N, 73° 40.356'W)

t I NI YS{GSNJ| Seagrass Cover Condition Threat levet
{AGS @
6-f QLt S 100% Excellent 0
" Scale of &, 0= no threat, 5 = great threat

Site 7¢ Moustique(18° 12.821'N, 73° 30.872'W)
t I N} YSGSNJ| Seagrass Cover Condition Threat levet:
{AGS @
7- Moustique 100% Excellent 0
" Scale of &, 0 = no threat, 5 = great threat

Site 8¢ AquinEast (18° 15.282'N 3° 20.981'W)

t I NI YS{GSNJ| Seagrass Cover Condition Threat levet
{AGS @
8- Aquin East 90% Excellent 3
" Scale of @, 0 = no threat, 5 = great threat

Paged40f 113

RAPID ASSESSMENT of COASTAL and MARINE RESOURCES
along theSOUTHERN PENINSULA of HAITI
FoProBiM



d) Water Quality

x  Visibility
Site# Latitude Longitude Visibility*

1 18° 2'2.16"N 73°47'16.05"W 1B
2 18° 2'58.50"N 73°46'44.26"W 10B
3 18° 4'44.38"N 73°48'0.86"W 5B
4 18° 8'55.55"N 73°47'46.52"W 1

5 18° 9'46.33"N 73°45'28.55"W 1

6 18°13'52.47"N 73°40'19.91"W 2B
7 18°12'46.14"N 73°40'2.16"W 5B
8 18°12'30.36"N 73°39'3066"W 4B
9 18°14'25.15"N 73°37'30.59"W 3B
10 18°12'44.20"N 73°37'19.26"W 3B
11 18°12'38.70"N 73°36'19.62"W 3B
12 18°13'11.93"N 73°34'56.61"W 3B
13 18°14'34.60"N 73°33'38.89"W 4B
14 18°13'46.80"N 73°31'10.68"W 2B
15 18°12'51.54"N 73°30'57.36"W 1B
16 18°12'46.01"N 73°28'55.27"W 10B
17 18°14'26.04"N 73°28'15.24"W 3

18 18°14'53.04"N 73°27'39.00"W 1

19 18°14'41.28"N 73°21'37.08"W 1B
20 18°13'39.98"N 73°22'20.16"W 4B
21 18°11'49.90"N 73°26'28.55"W 8B
22 18°10'40.47"N 73°28'50.20"W 10B
23 18° 9'54.52"N 73°32'29.36"W 10B
24 18°10'5.74"N 73°36'25.01"W 7B
25 18° 7'27.43"N 73°35'27.56"W 3B
26 18° 6'4.59"N 73°34'47.99"W 3B
27 18° 4'58.05"N 73°34'31.83"W 3B
28 18° 6'1.48"N 73°35'58.04"W 1B
29 18° 6'51.51"N 73°37'10.70"W 5B
30 18°5'41.07"N 73°39'17.66"W 2B

*in meters

B = visibility reached the sea bed
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x Parameters

Site Lat/Lon Date/Time Depth | Temp pH DO (%)| Salinity
# (m) (’C) (psu)
1 | 18°15'25.28"N  14/9/2009 1 30.29 | 8.20 | 105.80 35.60
73°22'36.00"W| 11:40:17 AM

2 | 18°15'3.92"N| 14/9/2009 1 31.22 | 8.15 | 106.00 35.62
73°26'55.51"W| 11:55:20 AM

3 | 18°14'19.51"N  14/9/2009 1 31.35 | 8.14 | 107.10 35.06
73°27'46.87"W| 12:11:55 PM

4 | 18°14'39.24"N  14/9/2009 4 30.20 | 8.17 | 109.50 35.11
73°32'47.67"W| 12:31:01 PM

5 | 18°13'38.60"N  14/9/2009 1 31.20 | 8.00 | 104.12 35.14
73°37'23.43W | 12:34:05 PM

6 | 18°13'30.54"N| 14/9/2009 1 31.01 | 8.20 | 103.22 35.00
73°41'19.10"W, 1:32:22 PM

7 18° 9'44.99"N  14/9/2009 1 31.00 | 8.21 | 101.04 35.65
73°46'32.41"W| 2:00:10 PM

8 18° 2'58.96"N|  14/9/2009 1 32.66 | 8.23 | 110.33 35.03
73°47'8.21"W| 3:33:11 PM

9 18° 6'33.03"N|  15/9/2009 2 32.01 | 8.21 | 105.54 35.02
73°42'43.32"W,  9:10:12 PM

10 18°6'3.12"N|  15/9/2009 1 32.41 | 8.12 | 106.34 35.15

73°36'54.09"W 9:31:16 PM

11 | 18°521.04"N  15/9/2009 2 31.31 | 8.19 | 109.00 35.12

73°34'53.58"W| 9:51:44 PM

12 | 18°7'27.44"N  15/9/2009 2 31.21 | 8.17 | 109.06 35.11

73°35'37.94"W, 10:21:22 PM

13 | 18°10'52.85"N  15/9/2009 4 31.00 | 8.16 | 107.73 35.10

73°32'46.24"W|, 11:12:43 PM

14 18°13'5.79"N|  15/9/2009 3 31.06 | 8.20 | 104.10 35.13

73°27'52.44"W|, 11:42:45 PM

15 | 18°13'5.43"N| 15/9/2009 2 31.11 | 8.21 | 106.16 35.22

73°22'52.79"W|, 12:45:40 PM

16 | 18°14'44.44"N  15/9/2009 2 31.22 | 8.01 | 101.11 35.26

73°22'13.83"W| 12:59:01 PM
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e) Threats

As with mostcoastal and marine areas in Hdhie primary threas to this area

are overexploitation of resources (fisheries and mangroves) aadimentation

from area rivers and gullies. Deforested watersheds and inappropriate
agricultural practices make the coastal and marine zones in this area also
extremely vulnerable to the high sediment loadarried downstream during
regular seasonal raingnd intense rains brought by hurricanes multiply the
negative effects on marine organisms. This sediment also contributes to the
murkiness of water along the coastal zone as wave action increases tyrbidit
making for sometimes unpleasant swimming

The communities in this area, as with all others use nearby rivers and gullies as
dumping grounds for all types of waste including construction, domeatid,
healthcare Wastes of all types including oileoi vehicles will also find their
way into the ocean by being dumped on the ground in area garages and streets
and being washed in to the ocean after rainkarge amounts of marine debris
were observed at various sites along the coast with, not surgiigirthe site
GAOUK OGKS ¢2NRG LINRPofSY 0SAy3 leGyes SR
Although some marine debris was observed along area beaches it was nowhere
near the quantities that have been observed@artau-PrinceBay.

Shore debr$ atLes Caes
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Exploitation of corals was particularly evident near 8te Jean du Sud Pointe
Abacouregion where the exploitation of coral from th&bacouReef is evident
along the shore in the form of numerous piles of harvested colreters fgh
being readied for use as construction material, ballast on transport boats, and
lasho(lime/whitewash).

a5

A

T 2 NBh@ 2 RiROBIZOG A 2y |

"1.5m high @ NJ- 't Sa

All coastal communities in this area, and particularhall coastal communities
located on the windward side of islandse particularly vulnerabléo the effects

of flooding from both rains and storm surges brought by hurricanes. Those
located on the windward sidef islandswhich usuallyhawe no type of offshore

or nearshore defeses such as reefs or mangroves to buffer the effects of storm
surges and high wave activire especially vulnerableMost of the islands in
this area are completely exposed tbe effects ofhhurricanes which usually
approach from the east or southeast
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f) Endangered Species

No endangered species were observed during the course of this study. However,
reports of marine turtles and whales and porpoises sighted over the past few
years were relayed to us by locals. There is also the distinct possibaity th
species oAcroporaspp.could be found on area reefs.

A small flock of twelve ofhie CaribbeahAmerican FlamingoPhoenicopterus

ruber) was observedn the seagrass flatff the Northeast tip oflle-a-Vaches

This species has also been reportedfiegquent mangrove areas and sgaass

flats around nearby bays such as tBaie du Meslethe Petit Baie du Mes|eBaie

des Flamantsas well aslle-a-Vache® LG A& S@lFftdz SR Ay
Infformall A 2y > wSR [Aald [/ FGS32NE Itds ndt NeFedi S NR |
under the United States Endangered Species Act.

Flamingoes observed nedie-a-Vaches
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s)] Tourism

With many sites of natural beautycluding large coral reefs, extensive sgass
flats, and interesting baysas well as the histaz forts in the Baie de St. Loyis

ecotourism and cultural tourism development should be seen as a very serious

means of generating income for local communities.

There are presently only two small hotels locatedilera-Vaches

h) Potential Alternative Incone Generating Activities

(current and potentia)

Activity & Zone 3

3

Current (C)
Potential (P)

Animal husbandry

Apiculture

Aquaculture (fish)

Coconut exploitation

Ecotourismg animal watching (e.g. whales, turtles, manesg

Ecotourismg sightseeing (natural and mamade terrestrial sites)

Training as game/park wardens (marine and terrestrial sites)

Habitat rehabilitation (installation of artificial reefs)

Habitat rehabilitation (mangrove reforestation)

Habtat rehabilitation (watershed reforestation)

Mariculture (conch)

Mariculture (fish)

Mariculture (lobster)

Mariculture (oysters)

Mariculture (seaveed)

Training as scientific research assistants

Tourismg water sports (e.g. scuba divingnorkeling)

Tourism (fishing)

TOIOIOOOOO0OOOOOTONNN0N

o Coconutsg by some estimates there are between 500,000 and 1 million
coconut trees in this zone. They appear to be underexploited and may
provide local inhabitants with the possibilities of generating all types of
coconut based products such as: water, milk, oil, and husks (fuel, door

mats, insulation, erosion control, soil treatment, etc.)
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e Mariculture (shrimp, lobster, fish, conch)the extensive segrass beds
and modest protection offered by the many islands da&ys in this zone
may provide opportunities

e Aquaculturecg the relatively high rainfall and presence of many good
sized rivers should provide ample opportunity for the development of
fish aquaculture (e.dlilapiaspp).

e Sea weed (marine algag)sea weel production as with the potential for
mariculture, the presence of modest protection from area islands and
bays may provide important opportunities. The sea weeds are generally
cultivated for the extraction of carrageenans which are used in many
industries as a gelling agent.

e Salt ¢ although the exploitation of the salt flats at Duvérgould
generate income for local inhabitants its ecologic importance should
outweigh this exploitation.

) Proposed Priority Conservation Areas
The entirety of Zone 3 is beipgoposed as a Conservation Area with four subas
designated as areas of high importanceThese areas arePointe Abacou,
I I @1 At f 2aViadhed antl AfuinkDuvergéS

) EcosystenServiced/aluation

x Coral Reefs Ecosystem Services Valuation Zone 3

Location Perimeter and Area $/halyr rate Total
Perimeterg 10.25 mi
Perimeter¢ 16.5 km
Abacou Areac 1.3 mf
Areac 3.4 knf
Areac 337 ha 250,000 $84,250,000
Perimeter¢ 7 mi
Perimeter¢ 12 km
fle-a-Vaches (south Areac 1.5 mf
Areac 4 knf
Areac 405 ha 250,000 | $101,250,000
Perimeterg 8.2 mi
Perimeter¢ 13.2 km

Récif de la Folle Areac 2.1 mf
Areac 5.5 knf

Areac 545 ha 250,000 | $136,250,000

Total Areac 1,287 ha - $321,750,000
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x Mangroves Ecosystem Services Vabhra#one 3

Location

Perimeter and Area

$/halyr rate

Total

Aquin East

Perimeter¢ 10.4 mi
Perimeter¢ 16.8 km
Areac 1.6 mf
Areac 4 knf
Areac 403 ha

20,000

$8,060,000

Aquin West

Perimeterg 3.4 mi
Perimeter¢ 8.7 km
Areac 1.4 mf
Areac 3.7 knf
Areac 368 ha

20,000

$7,360,000

I @F At €

Perimeter¢ 6.1 mi
Perimeter¢ 9.8 km
Areac 0.6 mf
Areac 1.6 knf
Area¢ 159 ha

20,000

$3,180,000

Cayes

Perimeter¢ 5.6 mi
Perimeter¢ 9.1 km
Areac 0.5 mf
Areac 1.2 knf
Area¢ 119ha

20,000

$2,380,000

Abacou

Perimeterg 6.3 mi
Perimeter¢ 10.1 km
Areac 1.0 mf
Areac 2.6 knf
Areac 264 ha

20,000

$5,280,000

Tle-a-Vaches
West

Perimeter¢ 4.2 mi
Perimeter¢ 6.8 km
Areac 0.7 mf
Areac 1.9 knf
Areac 189 ha

20,000

$3,780,000

Tlle-a-Vaches Eas

Perimeter¢ 14.8 mi
Perimeter¢ 23.8 km
Areac 5.7 mf
Areac 14.8 knf
Areac 1,483 ha

20,000

$29,660,000

Total

Areac 2,985 ha

$59,700,000
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x Seagrasses Ecosystem Services Zone 3

Location Perimeter and Area

Area- 754,521,000 sq yds

Area- 630,876,000 sq m
Area- 244 sq miles
Area- 631 sq km
Areac 63,000 ha 1,000

Areac 63,000 ha -

$/halyr rate Total

Zone 3

$63,000,000
$63,000,000

Total

x Total Ecosystem Services Value of Mangroves, Coral ReefsSeand
grasses in Zone 3

(Actual total is much higher, as these calculations of ecosystem values do not inclongeous
smaller mangrove, and coral reef sites)

Ecosystem Total Area(ha) $/halyr rate Total
Mangroves 2,985 20,000 $59,700,000
Coral Reefs 1,287 250,000 $321,750,000
Seagrasses 63,000 1,000 $63,000,000
Total $444,450,000
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K) Perimeter and Area of Islands in Zonddpproximate)

Island Perimeter and Area
Perimeter- 1,223 yds
. Perimeter- 1,118 m
CAYE A L'EAU Area- 74,277 yd
Area- 2,105 nf
Perimeter- 591 yds
Perimeter- 494 m
CAYE PERMANTOIS/PELANTIN Area- 13,747 ya
Area- 11,495
Perimeter- 2,652 yds
Perimeter- 2,425 m
CAYE RAMIER Area- 151,265 yd
Area- 126,477 M
Perimeter- 170 yds
Perimeter- 155m
CAYE RAQUETTE Area- 1,237yd?
Area- 1,034 nf
Perimeter- 417 yds
Perimeter- 381 m
CAYE ST JEAN DU SUD Area- 7,307 yd
Area- 6,110 m
Perimeter- 13,115 yds
Perimeter- 11,992 m
GWO CAYE Area- 4,223,991 yd
Area- 3,531,795 A
Perimeter- 3,824 yds
Perimeter- 3,496 m
ILE MOUSTIQUE Area- 325,273 y4
Area- 271,970 M
Perimeter- 272 yds
Perimeter- 248 m
ILE REGALE Area- 4,280 yd
Area- 3,579 nf
Perimeter- 45,362 yds
s Perimeter- 41,479 m
ILEA-VACHES Area- 54,524,493 ydi
Area- 45,589,417 th
Perimeter- 89 yds
Perimeter- 8lm
ILET ANGUILLE Area- 494 yd
Area- 413 nf
Perimeter- 297 yds
‘ Perimeter- 272m
ILET BWE/DE L'EST Area- 6,334 yd
Area- 5,295 nf
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Island Perimeter and Area
Perimeter- 600 yds
ILET DIAMANT Perimeter- 250 M
Area- 14,598 yd
Area- 12,205 nf
Perimeter- 947 yds
Perimeter- 866 m
ILET ST LOUIS Area- 35,673 yd
Area- 29,827 M
Perimeter- 3,040 yds
Perimeter- 270 m
ISLAND 1 Area- 123,964 ya
Area- 103,650
Perimeter- 740 yds
Perimeter- 677 m
LA TROMPEUSE Area- 32,062 yd
Area- 26,808 ni
Perimeter- 4,027 yds
. Perimeter- 3,682 m
L'ILET Area- 624,510 yd
Area- 522,170 M
Perimeter- 214 yds
Perimeter- 185m
TI ZORANJYE/CAYE A RAT Area- 2,616 ya
Area- 2,187 nf
Perimeter- 177 yds
Perimeter- 162 m
ZILE TAWOZ/ILET HAROLD Area- 1,708 yd
Area- 1,429 M
Perimeter- 2,735 yds
Perimeter- 2,501 m
ZORANJYE Area- 165928yd
Area- 138,737 M
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Map Data andLocations ofSamplings
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Zone 3 Villages











































































































































































