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TERMS OF REFERENCE

INTRODUCTION

The DEED projectéveloppement Economique pour un Environnement Duraiste to promote

economic development priipally through commercial agriculture in the watershed zones of Montrouis
and Limbé, within the framework of sustainable agricultural and natural resource management practice
that will promote the stabilization and ecological recovery of the watershisglsnanagement of coastal

and marine resources is included in the programs of activities for both watersheds.

The marine area between the southern tip of Isle de La Gonave and the Arcadins coast between Arcahaie
and Montrouis includes the three small ArcedislandsThe marine and coastal zone is the habitat for
several endangered species including marine turtles and marfdtersare also extensive areas of coral
reefd several parts of which are being mined and the coral expdttedzone continues twe

overfished; fish stocks are dwindling, and the livelihoods of the fishers along the coast, particularly in

Luly, are increasingly at rishf the area is not put under a sustainable management regime, it will

continue to be degraded, threatening noy timé ecosystem and the livelihoods of the fishing

communities, but also the potential for beach tourism and ecotourism on the Arcadins coast.

The coastal zone of the Limbé watershed, while perhaps not as immediately threatened as the Arcadins
coast, is B0 under considerable anthropogenic pressure. Although the Limbé watershed has a much
smaller coastal area, it receives important amounts of siltation from the effluent of the Limbé river and its
tributaries.This sediment load is on the increase as @sfation and resulting top soil loss continue to go
unmitigated The Limbé coastal area has a number of coral formations that are being overfished and
negatively impacted by increased siltation. Marine turtles frequent the coastal zone which also contains
two important mangrove/wetland areas both of which are being harvested regardless of government
interdictions to do sdlhis coastal area has the potential to draw tourists for wildlife viewing and for
historical tours but in order to halt the unsustaiealsle of both fishery and mangrove resources it must

be managed in a rational manner.

The primary tasks of this study are to:

« Identify and map areas of coral reefs,-gesss beds, mangroves and important littoral areas along the
Montrouis and Limbé coast

« Identify the major threats to each of these ecosystems/habitats
« Outline possible threat reduction activities that can be implemented by the DEED regional teams
eEstablish criteria for assessing the fAhealtho an

e Asses t he fAhealtho and Aintegrityo of the ecosyste
baseline conditions)

« Propose annual targets for ecosystem/habitat conservation that DEED can achieve of the next 5 years
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PROJECT STUDY SITES

The Arcadini_a Gonave study area encompasses the coastal and marine area located between Montrouis,
south to Arcahaie, across the bay to Pointe Fantasque, north té-&adets, and across the bay to

Montrouis.It includes the three Arcadins Islands as well as tleadins Bank (Récif Arcadins).

The Limb® Coast study area consists of the coasta
ending in the east in the area just east of Petit Bourg du Limbé/Blain.

Twenty sites are to be evaluated.
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METHODOLGY

A total of 41 sites were evaluated.
Research occurred during the months of June through August, 2008.

Data for this report was gathered through ground truthing activities by boat, vehicle, walking, Scuba
diving, and snorkeling, as well as the use of Glolositibning System (GPS), satellite imagery, and
aerial, underwater, and ground level photograpims data was used to establish baseline information
including the exact locations of data collection, present condition of resources, areal extent césesourc
well as samples of various sitégeal data in particular was collected through a combination-tfien
ground measurements, aerial photography, and Google Earth Pro.

Data was collected by dividing the study site of the Arcadins Coast/La Gonater@agaones: Zone 1,
Arcadins Coast (from Arcahaie to Montrouis); Zone 2, the Arcadins Islands Bank and Arcadins Bank
(Récif Arcadins); and Zone 3, La Gonave Island from Pointe Fantasque t@/&eaets.The Limbé

study site was designated as Zone 4] ih#é Coastal Area.

For the Arcadins Coast (Zone 1), Arcadins Islands (Zone 2), and La Gonave (Zone 3) study areas satellite
imagery from Google Earth (Digital Globe: 200&-15, 200802-02, 200802-15, 200806-02, 200806

15, 200601-04, 200601-22, 200604-17, 200606-05, 200606-18,200505-02, 200512-30, 200503

22, 200504-01, 200507-31, 200508-13, 200504-09, 200504-04, 200505-20, 200206-20, 200206~

02, 200207-03) was used along with aerial photography (FoProBiM, ZD085).

For the Limbé stdy area (Zone 4) satellite imagery from Google Earth (Digital Globe:-20@2, 2002
10-06, 200210-19) was used along with aerial photography (FoProBiM, ZD085).

Onssite interviews were performed with locals (fishers, farmers, hoteliers, land oeteeygncountered
in order to gather information and determine if there were any unseen or unknown threats to the target
ecosystems as well as to establish a relationship for any possible future interventions.

Major threats to the fortpne sites were elrsated and ranked on a scale € th which 0 = least

threatened and 5 = most threateneth A Over al | C ebiindvhi¢h 0 © wiodst ardcS e best) ( 0
was also given which assisted in the ranking of priority conservation sites and was basedmarg sfim

all factors including such parameters as proximity to human habitation, extent of site, presence of
resources, condition of resources, current threatsQ#éter data such as fish abundance and canopy cover
were rated with poor, fair, good, andcekent rankings.

All of the parameters used in this study to determine the health/integrity of the targeted ecosystems are
basic level rapid assessment methdde variety of monitoring types, intensity and frequency available
for all levels of monitorig are too numerous to enter into detail in this regdrmethods require

varying degrees of expertise, material resources, human resources, aiditimtiee goal of

development of rapid and inexpensive methods/criteria to monitor priority ecosystihditiegrity the
methods used below for this report took into consideration the extreme lack of monitoring capacity
available within Haiti as well as the ability to replicate this methodology with current resources.
Hopefully, with time, an increase irsources will allow for increased capacity for monitoring and the
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ability to increase monitoring methods and intendityere is a wide range of institutions which have
established monitoring methodologies for coral reefsgsasses, and mangrovésfiex|X).

Consideration was given for the varying conditions of the siiékave been compared against each

other as it would be impossible to compare a site such as the mangroves at Royale which have never been
protected or managed to mangroves at, fomgte, the Darling National Wildlife Refuge in Florida

which have a different overall regime, has been protected and managed since 1945, and has never
experienced the types of threats experienced by the mangroves ilNdditangroves anywhere in the
proect area are comparable to figreat 0 Mostaregatlmeste s i
secondary growth (i.e. previously cut and hagravn).

t e

A general evaluation of the current status of coral reefgyisss beds, and mangroves wasdtted

using the parameters below in order to establish indicators of the health of their health to serve as a
baseline in future managememnhese same parameters can continue to be used, and hopefully expanded
upon, in order to provide continued monitg of ecosystem health and through this the effects of the
proposed threat reduction activities. The important parameter of monitoring the areal extent of ecosystems
includes satellite and photo (underwater, aerial, ground level) assessment as usedldythand should

also be continued to monitor threats to and health of sites.

Due to their almost inseparability as closely linked ecosystems, and the current lack of capacity to
monitor them in more detail, data for coral reefs anegsaas beds arembined in this report.

All of the threat parameters below have the ultimate result of decreased ecosystem productivity resulting
in decreased income for local communities including a decrease in potential tourism revenue.

MANGROVES ASSESSMENT AND CRITERIA FOR MONITORING

Four parameters for threats to mangrove sites were evallisitese include:

TABLE 1: MANGROVES ASSESSMENT AND CRITERIA FOR MONITORING

Parameter Observable Effect Impact on Ecosystem

Cutting i exploitation of signs of cutting either along the | stress on and loss of mangroves due to

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

perimeter or within the
mangrove site

exploitation

Fuel and QOil i 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 i the physical
alteration of a site

change to the site such as fill-in
and/or construction or farmland
encroachment

loss of ecosystem integrity due to abrupt
changes such as diminished size and/or

parceling

Marine Debris i debris which has
entered the coastal and marine
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 priority ecosystem health/integrity the following parameters were used for mangroves.

TABLE 2: MONITOR PRIORITY ECOSYSTEM HEALTH/INTEGRITY (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

Trunk/branch diameter

three of the largest visible and accessible

trunks/branches measured

provides a long-term indication of
growth and health of stand

Estimated maximum height of stand
(in feet)

visual estimate of the average height of
trees in the stand

provides an indication of growth
and health

Types of mangroves present

most predominant mangrove type

indicator of type and health of
stand

The following more intensive parameters can also be used to further monitor mangroves (limited by

monitoring capacity).

« Levels of dissolved oxygen
e pH

 Salinity

« Total nitrogen

e« Ammonium

« Nitrates and nitrites

o Phosphorusons

« Organic matter in sediments and se&wvat

« Aerobic bacteria
« N2-fixing bacteria

« Phytoplankton diversity

« Bird populations (migratory and resident)

ASSESSMENT OF COASTAL AND MARINE RESOURCES
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CORAL REEFS AND SEA -GRASSES ASSESSMENT AND CRITERIA
FOR MONITORING

Four parameters for threats to caefs and segrasses were evaluatdtese include:

TABLE 3: CORAL REEFS AND SEA T GRASSES ASSESSMENT AND CRITERIA FOR
MONITORING

Parameter Observable Effect Impact on Ecosystem
Sedimentation i (soil washed down from an obvious threat of sediment smothering and killing of
watersheds which enters the coastal and potentially affecting the site corals and sea-grasses

marine environment causing harm to sea-
grasses and coral reefs)

Overfishing/overexploitation i (the use of an obvious scarcity of fish imbalance of food chain; (e.g.

unsustainable and often inappropriate increased algal growth with

methods for the harvesting of seafood) the removal of herbivorous
fishes)

Damage i (harm to coral reefs generally broken coral from boat impacts or | damage and death of corals;

caused by boat groundings and anchors) anchoring damage aesthetic concerns

Marine Debris i (trash which has entered the marine debris present near or strangulation, entrapment, and

coastal and marine environment) within the site ingestion, by marine life;

growth restriction and
aesthetic concerns

To monitor priority ecosystem health/integrity the following parameters were used for coral reefs-and sea
grasses.

TABLE 4: MONITOR PRIORITY ECOSYSTEM HEALTH/INTEGRITY (CORAL REEFS AND

SEA-GRASS)
Parameter Definition Diagnostic Justification
Coral cover percentage of coral present on reef in random 1m? determines amount/health of
quadrants coral growth
Algal cover on coral percentage of algal cover on coral reef present in determines health of coral and
random 1m? quadrants presence or absence of
herbivores as well as possible
effects of eutrophication
Fish abundance Presence of mature fish health of reef and
(poor, fair, good, excellent) determination of overfishing
Sea-grass cover’ percentage of sea-grass cover present in random 1m? | health of sea-grasses through
quadrants density

! Taken at closest open patch of sea-grass adjacent to above measurements

The following more intensive parameters can also be used to further monitor coral reefsgrad s
(limited by monitoring capacity).

Percentage cover of corals (both live and dead)

Percentage cover of algae (both live and dead)

Species or genus composition
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« Size of coral communities

« Structue of coral communities (including rugosity)
« Presence afiewly settled corals and juveniles
o Numbers of fishes

e Species composition of fishes

« Extent and type of coral disease

« Depth, bathymetry and reef profiles

+ Water temperature

o Water quality

« Visibility

« Salinity

o Coral bleaching present

ENDANGERED SPECIES

Speciesas identified by the United States Endangered Species Act (ESA) as either endangered or
threatened inhabit the target sit€bese include the elkhorn coral (Zone]13; Zone 4 unknan), five
species of sea turtles (Zone213, 4), and manatees (Za»é,2,3,4 unknown).ocations of elkhorn
coral and manatees would need to be identified as would sea turtle nesting beaches.

For Google Earth Maps .kmz files showing the location of the study sites please email
bluemail@foprobim.org

ASSESSMENT OF COASTAL AND MARINE RESOURCES
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SITE DESCRIPTIONS AND
EVALUATIONS

ARCADINS COAST AND L A GONAVE

The Arcadins/La Gonave study area encompasses the coastal and marine area located between Montrouis,
south to Arcahaie, across the bay to Pointe Fantasque, north todAGsdets, and across the bay to
Montrous. It includes the three Arcadins Islands as well as the Arcadins Bank (Récif Arcadins).

FIGURE 1: ARCADINS C OAST AND LA GONAVE

1 4740 4 723 35 §

ARCADINS COAST (ZONE 1)

The Arcadins Coast study site consists of the eastern side of the Gulf of La Gonave nortawf Port

Prince from the mouth of the Riviere Coujolles (Arcahiaid4 5 6 4 7 . P290M4,5 . 7121 0 W) t o j
of the mouth of the Riviere Montrouis (Hotel Xaragub8s 8 6 2 2 . 345300N4, 5 . 71927clidas .

several small coastal towns and villages beginning Aitiahaie in the south, Mitan, Conte, Royale,

Luly, and ending with Montrouis in the north.

ASSESSMENT OF COASTAL AND MARINE RESOURCES
ALONG THE ARCADINS/LA GONAVE AND LIMBE WATERSHEDS 9



FIGURE 2: ARCADINS COAST (ZONE 1)

rize

RanranAl ait
18 52'|998'Nn72 39'07°34° W

ARCAHAIE to LULY
Summary

This site is located along the Arcahaie coastal alluvial fan and is supplied with water in itselaobesr

by the rivers Coujolles, Conte, Mitan, and Matheux as well as several agricultural irrigation canals.
Effluent from theses rivers provide sediment which affects coastal and marine resources in Theearea.
largest human habitation in this areahie toastal town of Arcahaie.

MANGROVES

There are three mangrove areas of interest in this area: Bodme Boula, Mitan, andTRiyalea

contains scattered stands of primarily the Red MandgRheophora manglebut also as the second most
abundant, sctdred individuals of the Black Mangrowyicennia germinanas well as some lesser
representation of the White Mangrovaguncularia racemoséPalétuvier blanc)All of the mangroves in

this area are under various levels of threat from cutting for fuetiincharcoal production, tannin, and
farmland encroachment and are, at best, secondary growth with the exception of several large Black
MangrovesThese three areas should be considered as significant enough for the area to merit protection
and managemerithere are also, however, many other smaller stands which should not be ignored.
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« Site 1: Bodme Boula Overall Condition = 2

A few black mangroves at Bodmeé Boula were found to be of quite impressive size, signifying their
survival as original primary gvath individuals.Most of these trees are severely scarred with cutting
marks on larger branches and trunks, burns from where the locals attempted to use fire to bring them
down, and missing large upper branches which had been cut off.

TABLE 5: SITE 1: BOD ME BOULA i OVERALL CONDITION = 2

Threats*
. - - . - Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine L e
. Condition
Debris
Bodme Boula Perimeter 5,480 yards
000 met
5, meters 4 0 1 3 5
Area 20 acres
7 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat; *Scale of 0-5, 0 = poor, 5 = best
TABLE 6: SITE 117 MEASUREMENTS AND NOTES
Maximum Circumferences Ave_rage S0y Notes
height cover

Red Mangrove i 0.06m -Rhizophora mangle dominant
Red Mangrove i 0.08m -impressive black mangroves
Red Mangrove i 0.05m -cows eating mangroves
Black Mangrove i 1.35m -back-cut
Black Mangrove i 1.45m 3-6m Poor -little new growth
Black Mangrove i 1.10m -marine debris

-fishing community located in the middle

-farmland encroachment from east

-patchy growth

Black mangrove at Bodme Boula i photo by Jean W. Wiener
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« Site2: Mang Mitan i Overall Condition = 2

TABLE 7: SITE 2 1 MANG MITAN i OVERALL CONDITION = 2

Threats*

. Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine o
. Condition
Debris
Mang Mitan Perimeter 1,260 yards
1,160 meters
4 0 1 3 2
10 acres
4 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat; *Scale of 0-5, 0 = poor, 5 = best
TABLE 8: SITE 2 1 MEASUREMENTS AND NOTES
Maximum Circumferences Avgrage Canopy Notes
height cover
Red Mangrove i 0.06m -Rhizophora mangle dominant
Red Mangrove i 0.07m -back-cut
Red Mangrove 1 0.05m -some front-cut
3-6m Poor -little new growth

-marine debris

-fishing community located to the south
-farmland encroachment from east

« Site 3: Mang Royalei Overall Condition = 3

Mang Rowle is the best preserved mangrove stand along this section of coast.

TABLE 9: SITE 3 T MANG ROYALE 1T OVERALL CONDITION = 3

Threats*
: - - —— - Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine | . dition®
Debris
Mang Royale Perimeter 1,560 yards
1,430 meters
4 0 2 3 3
8 acres
3 hectares

* Scale of 0-5, 0 = no threat, 5 = great threat; ®Scale of 0-5, 0 = poor, 5 = best
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TABLE 10: SITE 37 MEASUREMENTS AND NOTES

Maximum Circumferences Ave_rage CEle] Notes
Height cover
Red Mangrove i 0.30m -Rhizophora mangle dominant
Red Mangrove i 0.15m -back-cut
Red Mangrove i 0.15m -little front-cut
3-8m Good -little new growth
-some marine debris
-fishing community located to the north
-farmland encroachment from east

CORAL REEFS AND SEA-GRASS BEDS

There are no coral reefs of note along this &8eaall patch reefs are present and are in generally poor
condition due to their proximity to the outfalbf the rivers in the area bringing in sedimentation.

« Site 4: Arcahaie to Lulyi Overall Condition = 4

Seagrasses are generally in good to very good condition in most part depending on their distance from
sedimentation occurring along the coastline fameea riversComposition of segrasses is mostly
Thalassia testudinuiin this area.

Mangrove measurements being taken at Mang Royale 7 photo by Jean W. Wiener
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TABLE 11: SITE 41 ARCAHAIE TO LULY i OVERALL CONDITION = 4

Threats*
g 2 - - - - Overall
Location Extent Sedimentation | Fuel/Oil | Damage | Marine | -, qition®
Debris

Coral Reefs Perimeter 82,000 yards

and Sea-grass 75,000 meters 4 1 5 4 3
Beds Area 4,500 acres

1,800 hectares

* Specific threats to Arcahaie to Luly area i Scale of 0-5. 0 = no threat, 5 = greatest threat
*Scale of 0-5, 0 = poor, 57 best
! Arcahaie to to Luly
% Total extent of Arcahaie to Montrouis coral reefs and sea-grasses; includes Trou Baget and Trou Forban coral reefs

TABLE 12: SITES 4A AND 4B

Par{g;:::‘jer ¢ Coral cover Algal cover Fish abundance Sea-grass cover
a n/a n/a Poor 90%
b n/a n/a Poor 80%

Sea-grass bed along coast near Mitan i photo Jean W. Wiener
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SANDY BEACHES

There are no significant sandy beaches in this 8eat beaches are c@osed of gravel.
LULY to MONTROUIS

Summary

The coastal area from Luly to Montouis contains t
residences (fultime or weekend), as well as the largest concentration of coastal hotels inHruiti.

eightbeach hotels includ&yona, Kaliko, Wahoo Bay, Ouanga Bay, Bora Bora, Moulin Sur Mer, Club

Indigo (formerly Club Med), and Xaragua (appendix®). ong most of this area t h
residences and beach hotels occupy the western (coastal) pottiemadin road (Route Nationale #1)

with scattered habitation along the lower slopes on the eastern side of the road.

In its lower reaches this area contains the Delugé and Montrouis rivers in its northebeaswhal
ravines include the Rousseau andt#eHeading north along the coast, agriculture in this area is
negligible until one reaches the area near Montrouis and enters the Montrouis coastal alluvial fan.

MANGROVES
There are no significant mangrove stands remaining along this area.

Although nd very large there are two coral reefs of note in this area along with patchy reefs from Trou
Forban north.

« Site 5:Trou Bagettei Overall Condition = 3

TABLE 13: SITE S5 T TROU BAGETTE i OVERALL CONDITION = 3

Threats*
i . - " - Overall
Location Areal Extent Sedimentation | Overfishing | Damage | Marine e
. Condition
Debris
Trou Baget Perimeter 1,200 yards
1,100 meters
0 5 1 4 3
Area 15 acres
6 hectares
* Scale of 0-5. 0 = no threat, 5 = greatest threat; ¥ Scale of 0-5, 0 = poor, 5 = best
TABLE 14: SITES 5A AND 5B
P e :
araSrir:;t;r ¢ Coral Cover Algal cover Fish abundance Sea-grass cover®
a 60% 20% poor 50%
b 50% 20% poor 40%

! Taken at closest open patch of sea-grass adjacent to other measurements

ASSESSMENT OF COASTAL AND MARINE RESOURCES
ALONG THE ARCADINS/LA GONAVE AND LIMBE WATERSHEDS 15



Coral reef at Trou Bagette i photo Jean W. Wiener

« Site 6: Trou Forbani Overall Condition = 3

TABLE 15: SITE6 i TROU FORBAN 1 OVERALL CONDITION = 3

Threats*
. - : — : Overall
Location Extent Sedimentation | Overfishing | Damage | Marine | ;. qition®
Debris
Trou Forban Perimeter 1,600 yards
1,500 meters
: 0 5 1 4 3
Area 22 acres
9 hectares

* Scale of 0-5. 0 = no threat, 5 = greatest threat; *Scale of 0-5, 0 = poor, 5 = best

TABLE 16: SITES 6A AND 6B

Parameter C :
Sited Coral Cover Algal cover Fish abundance Sea-grass cover®
a 70% 10% poor 60%
b 40% 30% poor 40%

! Taken at closest open patch of sea-grass adjacent to other measurements
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Quadrant measurements on reef at Trou Forban i photo Jean W. Wiener

« Site 7: Luly to Montrouis i Overall Condition = 3

Scattered segrass beds of varying healttiuch more of a mix of segrass beds and coral reef than
further south along the coast (Luly to ArcahalMstly Thallasia testudinum.

TABLE 17: SITE7 7 LULY TO MONTROUIS 1 OVERALL CONDITION = 3

Threats*
., ) _ _ — - Overall
Location Extent Sedimentation | Overfishing | Damage | Marine Condition®
Debris
Coral Reefs Perimeter 82,000 yards
and Sea- 75,000 meters
J 1 5 2 4 3

grass Beds Area 4,500 acres

1,800 hectares

" Specific threats to Luly to Montrouis area i Scale of 0-5. 0 = no threat, 5 = greatest threat
#Scale of 0-5, 0 = poor, 57 best
! Luly to Montrouis
% Total extent of Arcahaie to Montrouis coral reefs and sea-grasses; includes Trou Baget and Trou Forban coral reefs

ASSESSMENT OF COASTAL AND MARINE RESOURCES
ALONG THE ARCADINS/LA GONAVE AND LIMBE WATERSHEDS

17



Sea-grass bed near Trou Forban i photo Jean W. Wiener
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SANDY BEACHES

Except for the beach found at and near Club Indigo (approx. length 1,500 yds.) there are no sandy
beaches of note in this area.

Beach at Club Indigo i photo Jean W. Wiener

ARCADINS ISLANDS (ZO NE 2)

Summary
The Arcadins Islands consist of three small islands of the Arcadins Islands Bank centeféd3a618 7 . 0 7 O
N72380653.020W, as wel | as t he Ar csodtteastofthB Aroallins( R®c i f

Islands BankAlthough they are uninhabited, these islands are heavily fished by coastal communities
including apparently those coming from as far away as Léo@amiag rough seas they are also a refuge

for fishers to wait for calmewaters.Besides mangroves, sea grapes and Bayawonn are among the larger
plants present on the islands.
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FIGURE 3: ARCADINS I SLANDS (ZONE 2)
E B

o Grande Place

Image NASA

MANGROVES

Most of the mangroves present appear to be primary/original grétmly. also appear to be in extremely

good condition and have almost certainly maximized their growth potential considering their location.

Few of the mangroves at the Arcadins Islands reaches the sea to form potential fish nursery areas similar
to those found along the Arcadins Coast (Zonantl La Gonave (Zone 3).

« Site 81 Zilé Fa (North) i Overall Condition =4

This site surrounds a marshy area.
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TABLE 18: SITE 8 i ZILE FA (NORTH) i OVERALL CONDITION = 4

Threats*
i Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine L
. Condition
Debris
Zilé Fa North Perimeter 470 yards
44
0 meters 1 1 0 5 4
Area 2.5 acres
1.0 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
TABLE 19: SITE 817 MEASUREMENTS AND NOTES
Maximum Circumferences Average Sy Notes
Height cover
Red Mangrove i 0.40m -Rhizophora mangle dominant
Red Mangrove 1 0.25m -little cutting
Red Mangrove i 0.20m 3-6m Fair -little new growth
-large amounts of marine debris
-mosquitoes and biting flies

Zilé Fai photo Jean W. Wiener

ASSESSMENT OF COASTAL AND MARINE RESOURCES

ALONG THE ARCADINS/LA GONAVE AND LIMBE WATERSHEDS

21



 Site 91 Zilé Fa (South)i Overall Condition = 4

This site surrounds a much smaller marshy area than Zilé Fa North.

TABLE 20: SITEQ i ZILE FA (SOUTH) i OVERALL CONDITION = 4

Threats*
. Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine L
. Condition
Debris
Zilé Fa South Perimeter 170 yards
160 meters
Area 0.4 acres 1 0 0 > 4
0.2 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
TABLE 21: SITE9 i1 MEASUREMENTS AND NOTES
Maximum Circumferences Ave.rage ey Notes
Height cover
Red Mangrove i 0.20m -Rhizophora mangle dominant
Red Mangrove i 0.10m -little cutting
Red Mangrove i 0.15 4m Poor -little new growth
-large amounts of marine debris
-mosquitoes and biting flies
 Site 107 Ti Zilé T Overall Condition = 4
TABLE 22: SITE 10 i Tl ZILE i OVERALL CONDITION = 4
Threats*
i Overall
Location Areal Extent Cutting | Fuel/Qil | Modification | Marine L
. Condition
Debris
Ti zilé Perimeter 200 yards
1
80 meters 1 0 0 5 4
Area 0.5 acres
0.2 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
TABLE 23: SITE 10 1 MEASUREMENTS AND NOTES
Maximum Circumferences Ave.rage Canopy Notes
Height cover
Red Mangrove i 0.25m -Rhizophora mangle dominant
Red Mangrove i 0.25m -little cutting
Red Mangrove i 0.20m 3-6m Good -little new growth
-large amounts of marine debris
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« Site 117 Zilé Wienei Overall Condition = 4

Ti Zilé 7 photo Jean W. Wiener

TABLE 24: SITE 11 i ZILE WIENE i OVERALL CONDITION = 4

Threats*
. Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine L
. Condition
Debris
Zilé Wiene Perimeter 720 yards
790 mete
o 1 0 0 5 4
Area 6 acres
2.5 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
TABLE 25: SITE 11 7 MEASUREMENTS AND NOTES
Maximum Circumferences Ave'rage STy Notes
Height cover

Red Mangrove i 0.30m -Rhizophora mangle dominant
Red Mangrove i 0.30m -little cutting
Red Mangrove i 0.25m 6-8m Good -little new growth . .

-large amounts of marine debris

-some sea grapes

-mosquitoes and biting flies
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CORAL REEFS AND SEA-GRASS BEDS

o Site 127 Arcadins Islandsi Overall Condition = 4

TABLE 26: SITE 12 1 ARCADINS ISLANDS 1 OVERALL CONDITION = 4

Threats*
i " - — - Overall
Location Areal Extent Sedimentation | Overfishing | Damage | Marine | =g ndition®
Debris
Arcadins Perimeter 39,000 yards
Islands 35,700 met
T METers 0 5 1 4 4
Area 6,900 acres
2,800 hectares

* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best

TABLE 27: SITES 12A, 12B, AND 12C

Parameter C ;
Sited Coral cover Algal cover Fish abundance Sea-grass cover®
a 50% 30% poor 40%
b 60% 30% poor 50%
c 60% 40% poor 40%

! taken at closest open patch of sea-grass adjacent to other measurements

Reefs at Arcadins Islands i photo Nicholas Hobgood
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« Sijte 131 Arcadins Bank i Overall Condition =4

TABLE 28: SITE 13 i1 ARCADINS BANK i OVERALL CONDITION = 4

Threats* overall
Location Areal Extent Sedimentation | Overfishing | Damage | Marine | qnqition®
Debris
Arcadins Perimeter 14,300 yards
Bank 13,000 meters L . L 0 4
'(A\RGC(II. Area 2,300 acres
readins) 930 hectares
“Scaleof0-5,0 = no threat, 5 = &0epdor, 5=these at , 2@ Scale of 0
TABLE 29: SITE 13A
Parasrir:;t;r c Coral Cover Algal cover Fish abundance Sea-grass cover®
a 40% 40% poor 40%
SANDY BEACHES
All three Arcadins Islands have full perimeter sandy beaches.
o Site 147 Ti Zilé 7 Overall Condition = 4
TABLE 30: SITE 147 Tl ZILE i OVERALL CONDITION = 4
Threats*
Location Extent (Perimeter) — X X ngrgll %
Modification Marine Debris Condition
Ti Zilé Length 210 yards
0 5 4
190 meters
“ Scale of 8,0 = no threat, 5 = great threat S ¢ a 45,8 = jpobr, 5= best
o Site 15i Zilé Wienei Overall Condition = 4
TABLE 31: SITE 15 i ZILE WIENE i OVERALL CONDITION = 4
Threats*
Location Extent (Perimeter) — - - ngrgll -
Modification Marine Debris Condition
Zilé Wiene Length 760 yards 0 5 4
690 meters

* Scale of 0-5, 0 = no threat, 5 = great threat, ®Scale of 0-5, 0 = poor, 5 = best
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« Site 1671 Zilé Fa1 Overall Condition = 4

TABLE 32: SITE 16 i ZILE FA i OVERALL CONDITION = 4

Threats* Il
Location Extent (Perimeter) — - - Ove.rg &=
Modification Marine Debris Condition
Zilé Fa Length 1,100 yards
g y 0 5 4

1,000 meters

* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best

Beach at Zilé Fai photo Jean W. Wiener

LA GONAVE ISLAND (ZO NE 3)

Summary

The La Gonave Island study site consists of the coastal areas aound southeastern La Gonave beginning
with Pointe Fantasque at’481 6 8 d N£4 97620 7. 6 10 W i n t he
AnseaGaletsat1®8 9055 . 83 D0 N3 . & 20 W Fiom Pdinte Eantasque helading north

along the coast, coastal villages include Anse Ewa, Ti Gonave, Grande Baie, Ti Anse, BiskéaTwa
Lo ( Tr o uBowanlPétdE and gnding at Ares&alets.Two small islands off the southeastern tip
of La Gonave are included: Ti Gonave and Caye Sable (aka Kaka Poul).
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FIGURE 4: LA GONAVE ISLAND (ZONE 3)
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MANGROVES

o Site 171 Anse-a-Galetsi Overall Condition = 3

TABLE 33: SITE 17 1 ANSE-A-GALETS T OVERALL CONDITION = 3

Threats*
: - - — - Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine | ~o-qition®
Debris

Anse-a-Galets* Perimeter 5,430 yards

4,960 meters

4 3 5 4 3
Area 130 acres
50 hectares

1’2 Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best,
entire mangrove area including all disturbances
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TABLE 34: SITE 171 MEASUREMENTS AND NOTES

Maximum Circumferences

Average Height

Canopy cover

Notes

Red Mangrove i 0.20m
Red Mangrove i 0.10m
Red Mangrove i 0.15m

3-6m

Fair

-Rhizophora mangle dominant

-much cutting

-little new growth

-large amounts of marine debris

-large construction disturbances

-fuel/oil visible in water

-highly threatened from multiple sources

Mangroves at Anse-a-Galets i photo Jean W. Wiener

« Site 187 Boucan Patat Northi Overall Condition =2

TABLE 35: SITE 18 1 BOUCAN PATAT NORTH 1T OVERALL CONDITION = 2

Threats*
. - - — : Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine | =g dition®
Debris
Boucan Patat Perimeter 1,190 yards
North 1.090 met
, meters 4 0 9 2
Area 4.5 acres
2 hectares

* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
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TABLE 36: SITE 1817 MEASUREMENTS AND NOTES

. . Average Canopy
Maximum Circumferences Height cover Notes
Red Mangrove i 0.05m -Rhizophora mangle dominant
Red Mangrove i O. - i
grove .|. 0.05m 3-6m Poor spme cutting
Red Mangrove i 0.10m -little new growth
-large amounts of marine debris

« Site 197 Boucan Patat Southi Overall Condition =2

TABLE 37: SITE 19 1 BOUCAN PATAT SOUTH i OVERALL CONDITION = 2

Threats*
: - - —— - Overall
Location Areal Extent Cutting | Fuel/Qil | Modification | Marine L e
. Condition
Debris
Boucan Patat Perimeter 1,670 yards
South 1,520 mete
: e 4 0 0 2 2
Area 14 acres
5.5 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 - best
TABLE 38: SITE 197 MEASUREMENTS AND NOTES
. . Average Canopy
Maximum Circumferences Height cover Notes
Red Mangrove i 0.06m -Rhizophora mangle dominant
Red Mangrove i 0.08m am Poor -some cutting
Red Mangrove i 0.10m -little new growth
-large amounts of marine debris
 Site 201 Twa Lo 1 Overall Condition = 2
TABLE 39: SITE20 7 TWALO i OVERALL CONDITION = 2
Threats*”
Location Areal Extent i i it i Overall
Cutting | Fuel/Oil Modification Marlne Condition®
Debris
Twa Lo Perimeter 3,850 yards
3,520 meters
2 2
Area 30 acres 3 0 0
12 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
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TABLE 40: SITE 2017 MEASUREMENTS AND NOTES

Maximum Circumferences Ave_rage CEle] Notes
Height cover
Red Mangrove i 0.10m -Rhizophora mangle dominant
Red Mangrove .|. 0.05m 3-6m Fair -I!ttle cutting
Red Mangrove i 0.15m -little new growth
-marine debris

o Site 217 Grande Baei Overall Condition = 3

TABLE 41: SITE 21 i GRANDE BAIE 1 OVERALL CONDITION = 3

Threats*
i Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine L
. Condition
Debris
Grande Baie Perimeter 1,620 yards
1,4
,480 meters 4 0 0 5 3
Area 12 acres
5.0 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
TABLE 42: SITE 21T MEASUREMENTS AND NOTES
Maximum Circumferences Ave_rage Shade Notes
Height
Red Mangrove i 0.12m -Rhizophora mangle dominant
Red Mangrove i 0.05m 3-6m Fair -little cutting
Red Mangrove i 0.15m -marine debris
o Site 221 Ti Gonéave 1i Overall Condition = 3
TABLE 43: SITE 22 i TI GONAVE 1 i OVERALL CONDITION = 3
Threats*
i Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine o
. Condition
Debris
Ti Gonave 1 Perimeter 670 yards
2
620 meters 3 0 1 5 3
Area 5 acres
2 hectares

* Scale of 0-5, 0 = no threat, 5 = great threat, ®Scale of 0-5, 0 = poor, 5 = best
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TABLE 44: SITE 2217 MEASUREMENTS AND NOTES

Maximum Circumferences Average CEle] Notes
Height cover
Red Mangrove i 0.05m -Rhizophora mangle dominant
Red Mangrove .|. 0.05m 3-6m Poor -I!ttle cutting
Red Mangrove i 0.08m -little new growth
-marine debris

o Sijte 237 Ti Gonave2i Overall Condition =3

TABLE 45: SITE 237 TI GONAVE 2 i OVERALL CONDITION = 3

Threats*
. X - — - Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine L
. Condition
Debris
Ti Gonave 2 Perimeter 330 yards
300 meters 3 0 1 5 3
Area 1 acres
0.5 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
TABLE 46: SITE 237 MEASUREMENTS AND NOTES
Maximum Circumferences Average Sy Notes
Height cover
Red Mangrove i 0.08m -Rhizophora mangle dominant
Red Mangrove i 0.10m -little cutting
" 3-6m poor .
Red Mangrove i 0.06m -little new growth
-marine debris
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Mangroves at Ti Gonave i photo Jean W. Wiener

CORAL REEFS AND SEA-GRASS BEDS

o Site 24i La Gonavei Overall Condition =4

TABLE 47: SITE 24 i LA GONAVE i OVERALL CONDITION = 4

Threats*
; - - — - Overall
Location Areal Extent Sedimentation | Overfishing | Damage | Marine | =, n4ition®
Debris
La Gonave Perimeter 70,000 yards
62,000 meters
Area 12,000 Acres 2 5 1 3 4

4, 800
Hectares
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TABLE 48: SITES 24A, 24B, AND 24C

Parameter C ,
Sited Coral Cover Algal cover Fish abundance Sea-grass cover®
a 40% 30% poor 40%
b 80% 10% poor 50%
c 70% 10% poor 30%

! Taken at closest open patch of sea-grass adjacent to other measurements

Extensive reef at La Gonave i photo Jean W. Wiener

Sandy Beaches

No sandy beaches of note aldhg portion of La Gonave.

LI MBi COAST (ZONE 4)

Summary

The Limb® Coast study area consists of the coast a
(19490648. °DHO6MWN9. 00W) and ending in the east in the
Limbé/Blain (1947 62 1. 5266 R9 . B3 W) .
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The Limbé river was fairly clear until just south of the Nat. #1 bridge at Libgh of this point the
sediment load appears to increase dramatically as the river slows and winds its way to the sea.

FI GURE 5: LITNERNEAOAS

o Barque

MANGROVES

Although unable to confirm at this point, older maps as well as oral history from several local fishers
point to the possibility that mangroves were once present from their current locations (maximum pristine
extent) all the way into the sea, covering @dirall of what is now sandy beaches.

« Site 251 Bodmé Margot/Bayeuxi Overall Condition = 1

The mangroves at Margot (Bayeux) are under severe stress from ClLiting.is extreme pressure on
area mangroves as they are cut back and replaced by farnvignéelly no marine debris was observed
as this area is pretty much lalotked.Most of this area is, at best, secondary growth with no observed
mangroves trees taller than 3m.
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Mangroves at Margot cut back for farming i photo Jean W. Wiener

TABLE 49: SIT E 25 i BODME MARGOT/BAYEUX i OVERALL CONDITION = 1

Threats*
i Overall
Location Areal Extent Cutting | Fuel/Oil | Modification | Marine L
. Condition
Debris
Bodmeé Margot Perimeter 4,260 yards
Bayeux 3,900 meters
(Bayeux) 5 0 5 0 1
Area 65 acres

25 hectares
* Scale of 0-5, 0 = no threat, 5 = great threat, *Scale of 0-5, 0 = poor, 5 = best
TABLE 50: SITE 257 MEASUREMENTS AND NOTES

Maximum Circumferences Ave.rage ey Notes
Height cover

Red Mangrove i 0.03m -Rhizophora mangle dominant
Red Mangrove i 0.04m -severe cutting
Red Mangrove i 0.04m 1-3m poor -little new growth

-farmland encroachment from all sides
-large amounts of marine debris
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