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INTRODUCTION

The Republicof Haiti is located on the island of $paniola, the second largest
Caibbean island after Cuba. Its Zb0-km2 surface in 2020 housedpopulation of
close to 115 million inhabitants. A majomountainrange, of vinich the summit the
APi c |iareachesl2 b8 i, separates it to the east of its neighbour: the Dominican
Republic.The country is shaped like a, With a peninsula that is longer in the south
and fourlarge islands (Turtle Island, Cowldnd, Gonge Island the Cayemites) as well
as a number of small islands (figure 1).
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Figure 117 The Republic of Hai
Source:Rémi Kapp, CGBY-SA, Wikimedia Commons

Haiti is particularlyexposed to naturaisks. The earthquake of 12raary 2010,
of a magnitude of B, resulted in mre than 550 000 victims, includinigetween
230000 and 300 O0OOOfatalities depending on reportsAn earthquake of similar
magnitude struck the south west of the country on 14 August Z021country ranked
third on the ikt of states on earth most exposed to climatic risk for the period 2@
(Ecksteinet al.,2019).0n average, 14 tropical depressions and 8 hurricanes affect the
Grand Antilles every year. They generally move from east to west. Depending on
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exposure lie annualrainfall in Haiti varies between B00 mm on the northern slopes

and up to 1000 mm on the western oneBrecipitation is particularly strong during
cyclone season between June and November. The rainfall pattern is thus capable of
transfeling large quantities of terrigenous sediment, torn from watersheds by erosion
and runoff toward the sea. The northern winds blow almost the whole year, raising
waves which contribute tihe reshufflingof coastal water circulation, thus allowing for

both the disprsion of the deposited soil and the recycling of coastal waters by deeper
ocean waters.

Haiti is the only country of the American continental landscape finding itself on
the list of 47 least developed countries on earth. Its human devatbjmdex o0f0.495
places it 17th on a list of 189 underdeveloped countries identified by the United
Nationsin 202Q Among its numerous humanitarian and developmental challenges,
food security occupies a foremost plakkare than halfts nutritional needs are meiav
imports and food aid. Threguarters of the Haitian population live under the poverty
line (2 US$/day (FAO, 2013) and more than half the population under the line of
extreme povertyl US$/day. The rural population, making up 40% of the thta the
most vulnerable(Action Against Hinger 2017) The population densityat 428
inhabitans/km?2 is high. Thebirth rightis 2.4% peryear,but population growth is only
1.5% per year due to mortality 836) and emigration. The population is characterised
by its youth, 60% being under 25 yeafsage For purposes of comparison, we note
that the population density of the Dominican Rdjulis two times les (2125
inhabitants/km@ and itsports abirth-rate of 1.98% per year and a natug@opulation
growth of 0.95% (&% mortality per year).

Every year in Haitidemographiagrowth accentuates gblems related to food
security for a poplation for whicha food intake of 50 g/day is recommended for
persons of both sexes and all ages, and 70 g/day for an activenaatalér to meet its
nutritional needgKayser, 1970)Figure 2shows that ricanakes up the primary food
source inthe Haéin popul at iewven inorded o e fully dijestibley the
human body these ricederived proteins have to be pplemented by lysinech
foodstuffs lysine being an amino acmbtably obtained from fishery products, even if
the latter is only ensumed in the form of condiments such as dried fish crumbs (see
part 1ll). The role of fishery products in maintaining the nutritional balance of the
inhabitants of Haiti is therefore essential.

! http://www.fao.@g/faostat/fr/#country/93
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Protein consumption [grammes/person/day]

I i i d Al_l,.., .4.-,A-,-4—.
—~ w w + g4 — w so— + (2] (%) )
T § £ B O T EXLTEHE RBREG vE G a0
Y £ O ® Y £ U 5 O O 2 &£ & 9 & ©E &= ® 0 9L
E o @ = O a v L5 - 8 E g 8 o
~ @ Ml - BTN - WeM . - - © =
w = 5 ©w S ® o =2 ©) A=

(] — (= © (P = D o -
2o = O o (o O §E = 15 5 ar O
o c © = Bl = J=
pras] =] 3] “w e @ e
O o = <= BESlic = o

) 4 5 © -

= e =

N 4 =

= © =

S TR=

= >

©

o

Figure 21 Average consumption of protein relation b food sources ggopriate for
Haiti. Seafood isighlighted in light blugsource FAOSTAT 2019).

Rice, a rarelimported commodity until the 1990s QDO tonnes in 1985) has
become the chief import, replacing other cereals and local production which has
stagnated at between @00 and 7900 tonnes each year. The average consumption per
inhabitant is 51 kg of rice per ye@ource USDARN, in order to meet demand, close
to 500000 tonnes were imported in 2020 (90% from the United States).

The fishery sector has not escaped this evolution. Average estimated
consumption is slightly less than 5 kg per inhabi(&atdio, 2018 FAO, 2015, i.e. an
amount significantly less than the global averagech was 2% kg in 2018 according
to the UN Food and Agrulture Organisation @&O) (11.1)3. Nevertheless, it is still
higher than the average Cuban consumption, which has decreased@rig per
person in 1989 to 3.kg in 2014(Moralés, 2019)According to the FAO (2010, 2011),
the consumption of fish at theeginning of the decade was around 4 kg/inhabitant/year

2The 2020 edition of theF AOG6s annual dirdctshrey yofandt acigataicas t ane
appraisal indicateslagher consumption ratestinatedat 6.5 kginhahtantyear(FAO, 2020).

8 These referencesorrespod to detailedexpertly-editedcontributionsattached to the electronic version

of the asessment.
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(FAO, 2010, 2011)For some years therefone@e have been witnessing a displacement
of fishery andaquaculturgroducts in the diet of the Haitian population.

The fishery sectoroccupies an imptant placeint he 1 sl and®tse econom

end of thel990s fishery accounted for 63 of GDP and provided close ¥ of the

amount of fish consumed locall§gince thenimportation has increased significantly.

During the period 20312015, between16000 and 21000 tonnes of fish had to be

imported, whereagational fisheries production aimed at local consumpti@iween

11770 and 1Z12 tonnes)was able to meet only 36% to 43% of the Haitian

popul ati onds dggua B8)dt showd be sotedhit bebvegen 780 and

830 tonnes were exported every year, of whitlageragef 160 tonnes of lobster
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29770
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25000
21000
20000 18000 15008
16000
15000 17600 13000 13500 12600
10000
5000
308 780 788 00K
0
2012 2013 2014 2015
B Production (t) Exportation (t) Importation (t) Consumption (t)
Local supply/ consumption 2012 2013 2014 2015
(Local supply = Productioni Exportation) 395 435 401 36
Figure 3

Contribution of nationakea fishing to the consumption of seafood in Haiti (according
to Badio, 2018).

According to the Haitian authorities, in the nA#810s, 52000 families
participated in fishing21 000 professionally) located in more than 420 al@aslio,
2018), with 60000 people working in the processing and commercialisation sectors.
Thus, the industry employs a number afle-playersin Haiti. Firstly, there are the
fishersand those who buy their producsituated at the upstreameoad t he i ndustr
production chaia 1 i.e. traderswho operate their own business or commercial venture,
Madam Sarahga colloquial tem for itinerantpeddler$ andlocal agenciesThe first

10
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two are almost exclusively female, whereas agencies are generally operated by men.

Therole-playerslocatedat mid-level in the industryransporthe fish from fishingoat
docking points to places of consumptioregionally operatingagencieswholesalers
and Madam Sarahs Downstream the industry consists retailers, restaurantsand
supermarketslealing directly with consumers.

Despite the place it occupies ioe the
players it employs, Haitian smaflcale fishing remains relatively unproductive
compared to otr island nationgn the Caribbean zone. It rens dminated by oar
driven or safifitted canoes and wooden skiffs, even though since the 2000sfipliass
motorboats were intragted in order to exploit pelagiesources identified b¥rish
Aggregating Devices(FAD) anchoreda few kilometres offshe. In 2018 the
Directorate of Fisheries andquaculturein Haiti estimated the number of fishing
vessels at 26007 14800 canoes, 1000 saitfitted boats and 200 motorboat¢Badio,
2018).The imited range of activity enablday the vessels explains whighing effort is
mainly apply Boxwithin a narrow coastal spaagf, which theresourcesreconsidered
overexploited, as the small size fighing hauls attest@Damaiset al, 2007 Favreliere,

2008; CRFM, 2010)At the same time, commercialisation ahé general organisation

of the distribution of fishery products constitute a second bottleneck, notably as a result
of a lack of means of preservation storagel the limited financial capacity of the
variousrole-playersin the industry. As a result, amted byMaciaset al, 2014 (p.2):
fiPosthaul losses are very steepd a significant part of the valus income obtaied
from the resources is |l ost. o

Significant steps towards the improvementsofallscale fisheriesn Haiti can
therefore be envisageto optimise its sustainkb development, to develop an
aquaculture less costly in input, and to overcome the threehalienges, whichaiti
will be facing wth regard to its fishingand @uaculture sectors in the coming years:

- feeding its people bgnsuring a regular provision of animal protein;

- providing employment in coastal areas and along the entire value chain of the
fishery sectar

- reducing the importation of fish and optimising exportation of iviglie
commercial species such as lobster, seada and queen conch in order to
balance the commercial scale in Haiti, all the while respecting the management
of resource exploitation.

Within this context, in 2016 the government of Haiti, through its Ministry of
Agriculture, Natural Resources andural Development (MARNDR in French),
launched an ambitiousmallscale fisheriesdevelopment policMaciaset al, 2014)
with the support of the Intekmerican Development Bank[XB). Priority was placed
on eight activitiegBadio, 201§:

- acensus afmall-scale fisheriesncluding notably a register dishers means of
fishing, fishing boat docking pointad productionand boats; the results of the

11
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third phase of this census showed tha728fisherswere active in the countty
i.e. double the nuber estimated byhe MARNDR in the mid-2010s among
whom 21000 operategrofessionallyBadio, 201§;

- creating an inventory of the primary resources of economic importance;

- updating the legal framework;

- reconstitution of the mangrove forests;

- creation ofa health inspectierand certification service;

- arrangemendf seafood stockageprocessingand commercialisation centres;

- putting in place crushede factories in fishing zones;

- installation of trading posts for communal fishing.

It is within this conmext that the MARNDR, at the end of 2017, commissioned
the French National Research Institdite Sustainabléevelopment (IROn French to
undertake a joint scientific assessment (ESCI in French) around the thesnelbf
scale fisheries For several muths a multidisciplinary team of Haitian and French
scientists and professionals timg agronomists, fishery expertanthropologists,
economists, educators, geographers, enmental managersal specialists in island
fishery, worked to create an ansily of existing informationmthe state of fishery and
aquaculturen Haiti. Their analyses focused on the work of previous scientific research
as well aon recent studiesbpth academic/commercial and racademic/commercial
publicationg related to thedishery sectorand its ecosystem. While the relevance of
these studies is setivident, it should be noted that the expelit identify numerous
gaps or shortcomings wittegards to available scientific data. The inaugural workshop
for the assessment waeld in PordauPrince from 16 to 18 January 2018 with the
totality of role-playersin thefishery sectorepresentedrThis allowed for the definition
of the thematic scope and the guiding principles of the joint scientific assessment. In
total, seven thmatic axes, each narrowly linked to the others, are examined in this
assessmentncluding the exploitation of marine resources (talapelagic, i.e. deep
oceanic anddemersal, i.esubsisting close to the ocean flpotheir distribution and
commerciakation and their management. They are structured around 21 questions
addressed by the 17 experts involved and regarding which the outcomes have been
compiled togethein the present work

The assessment also identified solutions implemented at amatit@nal level,
notably in island states similar in nature to Haiti with regards to the exploitation of their
fisheries resources. This multidisciplinary evaluation of the state of knowledge around
smallscale fisheriesin Haiti and in other regions of theworld enabled
recommendations to be made to the government of Haiti regarding the assurance of the
sustainal® development ofsmallscale fisheries. Only those suggestions directly
related to Haiti were presented, or else those of which the applicadbilihe Haitian
contextconstitutedthe very objective of field studies undertaken by the experts. On

4 Sourcein the Directorate for Fisheriesand Aquaculture (DPAQin Fench of the Ministry for
Agriculture, Natural Resourcesand Rural Developmen{MARNDR), interviewed on11/05/2021.
UnpublishedRNAP census 3 phase(https://haitistatagri.com/index.php

5 For more information on the expert panel; the oversight committee; the list of themes and initial

questions of the expertise; the list of all contribn as well as their access; please refer to the French
version of the synthesis
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shoul dndét forget that the economic and pol.
neighbour islands, and that reliance on genemdhepted orms andpractices (at an

international level) regarding conservation, fishery capacity developnasict

management may not be appropriate or applicable to the Haitian case. This field
research consisted wof situobservations and interviews with locale-players

Detailed investigations have also been carried outamépartments Sud and S&dt,

notably in theownships ofChardonniéres, Baet and in théquin neighbourhoodvith

regads to knowledge and knehow rdated to fishery and its managemé¢box no. 4),

the feasibility of putting in place artificial ree{$v.3) or pondaquaculture insalty,
swampymangoved e pr essi onss ®&®2pwn as #ftan

This fAstate o famindite strengtheshta existing knowkedge o
regardingfisheryin Haiti is structured according to a systematerspective, namely the
Fisheriessystem( il e syst me {ReycValettéet ail, 1997.A eonceph )
connecting geography, fishery studies, the biplog fishery and the economy, the
Fisheriessysem proposes anapp ach t hat extendsvisioreofond t he
fishery limited to the study gredator/prey relations (i.&sherand fish, respectively).
According to Corlay (1979), the Fisherisgstem is made up of a number of different
elemants: biological (production of marine biomass), technical (means of production at
sea and on land) economic (financial structure of material, practice and purpose related
to hauls, commeial partners), social (implication of producers and consumers),
cultural (dietary and religious practices), and legal (regulations). All these elements
closely depend on one another, and are linked by complex networks of fluctuation
determining the state of systemic balance or imbalance. Together they give rise to a
specifc space of operation, namely the fisheries space. This systemic approach was
widely used by IRD researchers in the 199Dswvid, 1991;Chaboud androntana,

1992; Quensieret al, 1994;Ferraris and.e Fur, 1995; Le Fur, 2000frocusing on the
economic ad social elements relating to fishery, it has proven itself more integrative
than the more recently developed ecosystemic approach, which focuses essentially on
the effectsof fishery on marine biocenosi@n association of different organisms
forming a cbsely integrated communityand its digital modelling (FAO, 2008;
Heymanset al,, 2016).

From this point of view, the existing corpus of knowledge arcsmdltscale
fisheries in Haiti has been collected and set forth here in three parts: environment,
ecology of species and fisherigmrtl); modernisation of instruments and management
(partll); and the social and economic system within which this sector op§uatéll).

These three parts afellowed by a final part containing expert recommerafe]
clustered into 11 groupgart IV). These recommendations apply both to the present
situation and the coming decade. They attempt to take into account the demographic
and socieeconomic evolution of the country, as well as stghstraintsaas are impsed

on it by global climate change. Thayealsoaimed at decisicimakers andole-players

within the field of fishery, being the ones who will have the responsibility of managing
the sustainable and equitable development of marine biodiversity and fiskmirces

for millions of people.

13
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Figure 4shows thatH a i EkEZbsssituatedprimarily in the south. Its reduced
size constitutes a significant obstacle to the development of an industrial fishing fleet
targeting tuna resoces, the latter being extremely mobilea tuna fish can cover
several dozen km per day and with availability subject to extensive seasonal
fluctuation; hence fishing boats are obliged to operate outside the Hzlitiafor large
parts of the year. Thisequires the implementation of numerous bilateral agreements
between the countries of the region, as only a small part of the ocean within the
Caribbean gulf is classified as international waters.
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Figure 4
EEZin the entirety of the Antilles, includingaiti (source Atlas des Caraibes).

2. The seascape

In order to make up forhe lack of data specifically laed to the Haitian
seascape, this assessment relies on analyses conducted on a larger scale. The spatial
frame of reference is that of interimatal organisations working in the region: zone 31
of the Food and Agricultural Organisation of the UN (FAO), of which the Western
Central Atlantic Fisheries Commission (COPACO in French) oversees fishing
activities. The investigative zone of this assesahfecuses on the HaitidbEZ as well
as that of the Navassa enclave, of which marine species are also found in Haiti. The
cartographiaepresentationsf the spatial distribution of species have been extended to
the rectangle including thEEZsof Cuba, he Cayman Islands, Jamaica, the American

15
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enclave of Navassa, Haiti and the Dominican Republictheearea contained between
14.0833° and 23246° north latitude and between 65.8219° and 86397° west
longitude,corresponihg to our zone of studyrhe undaries of thesEEZs as well as

the boundaries of Haitian territorial waters are always indicated on the maps presented

here.(figure 5).
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Figure 5

Map of FAO zone 3lcountries, notably showing the Haiti&&EZ (ht) (Carpenter,
2002) and the 5 degreaside statistical rectangles used for databases recording activity
and hauls bYCICTA? (blue line$. Sources: CARPENTER (2002) ; Cicta

Because of its limited range of activity, the Haitian fishing fleet rarely operates
outside territorial waters, i.enore than 12 nautical miles off the coast. Only a few
motorboats range as far as the edges of Navassa Island and outside of this area. The
entire zone within which customs legislation, and in some cases policing (e.g. in the
fight against drug and humantrafficking) operates, extends from the edge of the
territorial waters 24 miles into the ocean beyond; its surface area meb3adgEkm?,

A/ Regional hydrographicontextand ocean currents

From a tectonic point of view, the region is peculiarly situatgdthe point
where tle North American plate meets the Caribbean one. This meeting point runs
across the Great Antilles; Cuba is situated on the former plate, whereas the island of
Hispaniola (Haiti, Dominican Republic), Jamaica and Puerto Ricdoaseed on the
latter, In the east, the burrowing of the North American plate under the Caribbean plate
created the island chain of the Lesser Antilles. The North American plate extends to the
mid-Atlantic ridge, an underwater chain rising 2850m above tle ocean floor, and
which within this area bends towards the southwest. On its notthekesis found the
Nares abyssal plajrthe deepest, and that of Hatteraat of which rise the Bermuda

9 TheInternational @mmissionfor the Conservatiorof Atlantic TunagICCAT or CICTA in French
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islands. In the northwest, hedged by Florida to the east, exteadsulf of Mexico,
sporting a wide continental plateau on its easternisaféthe Florida coast north and

east of the Bay of Campeche to the Yucatan strait which separates the Central American
isthmus from the island of Cuba. The central and eagt@arhis made up of several
basinssurroundedy troughsor ridges: theYucatanBasin and the Cayman Trough; the
ColombiaBasin separated from théenezuelaBasin by the Beataifge, the lattein

turn separated from th@renadaBasin by the Aves idge (figure 6).

100 9N 80
= At UL °
= _:ﬁn Y
g et g
30 %‘ ol < 30
<
. 5" N
Gulf of Mexico 2 ©
<
- S
) y”“oto piodeonet R
Mexic o 5% < o
: % 4 passa9® < -
Basin Yucatan 0 n ;
20 Campeche Basin - O e - T
Bay "f—.ﬁ‘ s i
cwnan renc
G:Zof Jamaica ‘;’
o Y Sea Venezuela ‘Aves o
Caribbean Sea Beata  Basin  Ridge ¢ .
Ridge \ __ Grenada Depth 1
Colombia — Basin “
Basin Sea level )
200
1800
10 3700 > 1
250 0 250 500 750 1000 -‘1&’
Kilometres
100 9N 80 70 41‘() 50 40

Figure 6
Thehydrographiccontext of the Cabbean zonésource: FAO, 2002a).

The Caribbean Sea constitutes a large peripheral sea of the Atlantic Ocean, twice
as wide as the Mediterranean. It opens onto the ocean via five straights: tda Flor
straight;the Windward Bssage, sporting a depth 0540 m; the Mona straight, with a
depth of 400 to 500 m, and those of Anegada and Jungfern, with deptBd @i and
1815 m. It is connected to the Gulf of Mexico by the Yucatan straight, whishaha
depth of 2040 m. Within this semtlosed off sea, crossover with the Atlantic Ocean is
regulated by openings in the West Indian island chain which prevents the deep waters of
the Antarctic from entering. These waters are the densest of all the acehremain
congregated at the bottom of the Nares and Hattdbgssabplains. On the other hand,
the deep waters of the North Atlantic enter via Wiegin Islands Basin and the

Windward Passage.

The surface waters of the Caribbean Sea originate fronGthana current,
which divides into a northern brangéhthe North Equatorial @rrenti and a southern
branch, the Cariliiean @rrent. The latter traverses the Caribbean, cross the Yucatan and
Florida straitsand therre-joins its northern equatorial counpart west of the Sargasso
Sea, feeding into the Gulf Stream. The Guiana current is fed by influxes from the
Amazon and Ornoco rives, as well as from the North Brazilirrent at its origin. In
the course of the norio-south oscillation of the zone afatle wind convergence, the
Guiana current undergoesretrdfluctuation generating gyresvhich end up slamming
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into the Caribbean Sea and the Gulf of Mexico in the form ofdiaat rotating currents
i the Panamanian, &ltian, Cuban, Campech@gxan and Hridian gyres. Smaller
gyresof varying lifespans are also found across the entire Caril{bigare 7).
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Figure 7
Water drculation in the Caribbean Sea and the Gulf of MeXiEocyclopaedia
Universalis,Pinot,1969.

B/ Haitian hydrographicand oceangraphiccontext

Figure 7 shows thatn terms of marine hydrologyhé Republic of Haiti find
itself in a rathemrivileged position. It is irrigated in thearth by an offshoot of the
equatorialcounter currenaind in the south by the Caribbean current, the southern coast
being close to the Haitian gyre and thus lending itsgfitnary production

The seabed of the HaitidfEZ is located at a depth of betare 0 and 4140 m
(average Z26 m). As far as details are concerned, Haitian hydrography is rather badly
informed, with the most recent data compiled as part of the internaf@®BBICO
(GeneralBathymetricChart of the Oceansprior to 2019spatial resoltion operated
earth mapping at a rate of 30 seconds per arc, corresponding to ahguhglgraphic
value for a square of 1 x 1 km. The latest version operates at a spatial resolution of 15
seconds per arc, i.ehgdrographicvalue of 450 x 450 m per sqedfigure 8).
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Topography and hydrography of the RepuldfcHatti, with depth indication© H.
Valles, 2021- dataGEBCO).

Despite the rough nature of tidro graphicdata available, it is possible to
derive interesting lessons from themfar as fishing is concerned.

The first of these relates to the limited surface area of déptenerally less
than 100 m deep and often less than 5D within which Haitian smaikcale fishing
takes place. Figure 8 shows that the surface area of smadlows (less than 100 m) is
very limited compared to that of the rest of the territorial waters extending 12 miles (22
km) from the coastline. A large part of these territorial waters feature no fisheries
exploitation at all outside of established fedncentration schemeBADS).

The second lesson bears on the significance of areas within the territorial waters
sporting depths of 500 to 1000 m or even mdfany parts of the island are not far
removed from these depths, which are vgeited to ceching deepwater demerstgh.

In the south, depths of more than 1000 m are found close to the tod@seofie, Port
Salut and Jacmel, possessihgdro graphicconfigurations mostfavourableto the
creation ofFADs. Thenorth-westernpart of the country ba&is similar conditions, all

the more suitable for fishery within fixd@ADs given that it is irrigated by a branch of
the equatoriatounter currentmeaning that this large straight between the southeast
point of Cuba and the northeast of Haiti consti&wae obligatory passage for shoals of
tuna fish
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The south of the country is affected by the Caribbean current, fed by the Guiana

current(figure 7). Pushing towardshe GrandeAnse River, the current creates gyre
favourableto primary production andlsb a very unusual connectianfiguration:
while the Grandé\nse is fed by larval fish flow via the waters surrounding the south of
the country, larvae emerging from fish spegigaking their home in the Grandese

are confined to that area. This cutrbased context explains the potential value in

putting in place protected oceanic zones to the north and south ofghde®nse, as
well as neaGonavels | and, in order to optimise

entirety of thegulf with larvalflow (V.2).

3. Habitats

The seascape exploited by Haitian srsakle fishing contains numerous
biotopes housing many species which, in turn, present significagnt@dtfor fishery
and marine quaculture(Célestin, 2004)Apart from the three major ecosystemiiet
characterise the island spaces of the Caribbean Sea (mangcovais,reefs and
spermatophyte seagrass beds covering the eoasthe shallows of the upper part of
the island base, one also notes thastenceof the neritic (coastal watgr zone
ecoystem, as well as thbenthic and demersalcosystems othe floor of the island
baseslope and its lower partieepwater and offshopelagicecosystems, mesopelagic

t

he

(intermediate depth) fish species, bathypelagic (deepwater) fish species and bathyal fish

species (inhabiting the area between the island base and the abys$tdaom8).
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Figure 9
Main subdivisions of the marine habi{&@arpenter, 2000

Generally speaking, the marine habitats of Haiti are not well known; this
includes those closest to the coast, as is evidenced by the paucityrofaiindo about
Haiti found in global atlases of mangroves and coral régfmldinget al, 1997

Spaldinget al., 2001). The marine ecosystems which are best inventorised are those

situated around Navassa Island. Putting in place protected marine spideesauath of
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the coumry and north of the Three Baymea did however serve to generate new
information regarding ecosystems thus protected2014, the Foundation for the
Protection of MarineBiodiversity (FoProBiM in French made a rough inventory of
the mamgroves, coral reefs and seagrass bmda countrywide scaleWiener, 2013).
Similarly, the development of higland very high resolution sdliee imagery over the
last ten years hasabledthe first mapping of the coastal habitats of Hgitjure 10).

» Monitored sites ; K. iy ]
Il Mangrove 2013 ALY r..
[ ] Coral reefs in 2013 T
| Algae

Figure 10

The coastal habitats dflaitii mangroves, coral reefs arsgagrass bedsf marine
spermatophytegsource Olivia Baleya 2021 based orCaritNode, GEBCO &map
baseEsri Gray (light).

A/ Coral reefs

On a planetary scale, coral reefscagy an exceptional place within marine
biodiversity because they serve as habitation for a third of s ocean species
(Moberg androlke, 1999 Reveret andancette, 2010)Their contribution to the food
security of the island populations inhabitingertropical zones is essentigiugueset
al., 2012). However, this ecosystem is under threat both from human activity and
climate change (Salvat, 198Pendletoret al, 2016),and coral reefs currentip good
health are growing fewer and few@ihe Caibbean is the most degraded coral reef zone
on the planet, as evidenced by global evaluations of reefs carried out during the decade
19982008 by theGCRMN (Gobal Coral Reef Monitoring Networlg,technical body
associated with theCRI (International Caal Reef Initiative)? tasked with monitoring

10The ICRI was created i1994through the efforts of a number gbvernment officials who were also
diving enthusiasts and concerned with improving the means of managing the health of reef eqas/stems
well asraising awareess of them among the political class and prioritising the pooling of information
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the health of coral reefs on a global sq@élkinson, 1998, 2000, 2002, 2004, 2008).
Since the beginning of the 1998$endencytowards the evolution of coral ecosystems
towards ecsystems dominated byacralgae(seaweedjvas notedHughes, 1994and
confirmed ten yes later(Bellwoodet al, 2004).

Neverthelessfield observations show that the coral seems to demonstrate a
higher resiliency than originally imaginéBrunoet al, 2009),and notablythose orals
under frequent local anthropic stress, and having managed to adapt to it, appear to be
less vulnerable to climate chan@@runo andvaldivida, 2016)Within this context it is
essential to have precise information about the state of coral reefs armhitor their
health. Inthisfiel Hai ti occupi es tohtlkee Cpribleeanebeimgfthe i poor
only country (out of 35) not having provided a national report for the GCRMN study
undertaken on the evolution of the health ofgee the regiorbetween 1970ra 2012
(Jacksoret al, 2014).The same is trueegarding the impact of the incident of massive
bleaching having affected the Caribbean coral ecosystems in (RWill&nson and
Souter, 2008).

No inventory of coral species has yet been pced on a national scale, even
though the information is available at a local level; thus 5cisg of coral, 43 of
octocoralliaand 21 of echinoderms hawbeen identified in Three Baystional park
(Kramer et al, 2016 Bouchon, BouchoiNavaro, LegendrelLouis, JearBaptiste,
Célestin (2006)The only national inventory of Haitian reefs which has been undertaken
only addresses inhabited surfaces, drawn from analysis dfteateages taken towards
the end of the 1990s for the global reef affggaldirg et al, 2001);it shows that the
coral reefs are situated all along the coastline (inclu@ogavelsland Turtle Island
Cow Island and theCayamites) covering around450km?. Since then the spatial
resolution of satéite earth imagery has improveBrom 1985 to 2000 the smallest
spatial unit detectable has decreased f@ffam? to 16 m>. Today it can sometimes
attain less than an?> measurement, which enablesry precise mapping. Within the
context of current expertisa, 15class mappin@f Gonavelsland has been carried out
(figure 11).

This kind of mapping is very useful if completed wasitu measurements. In
the absence of a local scientific team enabling the regular monitoring of the evolution of
coral habitats to evaluate the effects of amit stress, and also of climate change, on
reefs, only a preliminary monitoring of the reefs has been undertaken by the NGO Reef
Check. Focusing on the recovery rate of coral habitats and the generation of indicators,
the Reef Check protocol is simpleocaigh to be utilised by neprofessionals, i.e.
volunteer divers trained by marine biologists; yet it is precise enough to detect changes
in the coral ecosystem when monitoring is undertaken at regular time intervals, as well
as for estimating damage dong the passing of a cyclone or by a bleaching incident
such as occurred in 1987 and 2005. Reef Check can thus be used at a limited cost for a
great number of sites provided enough people are available to do so.

regarding their healthThe founding nations werdustralia, France, Jaan, Jam&a, the Philippines,
Sweden the United Kingdomand the United Statesn 2021, 44states hel membership irthe ICRI,
among whichb Caribbean island natio{fBarbaads Cuba, Grenaa Jamé#ca, the DominicanRepublic),
but notHaiti.

22



Small-Scale Rsheries in Haiti
English synthesis

[ Key E= Deep lagoon with key Bl Deep outer slope

I Small island [ Lagoon [ Shore platform

[ Shallow lagoon B Mangrove ] Outer shore platform

[T Shallow lagoon with key [ Pass 1 Inner shore platform

Il Deep lagoon Bl Outer slope I Fringing reef
Figure 11

Example of reef mapping enabley &arth observation via satellite at very high spatial
resolution(Source: BALEYA (2021) map baseEsri Gray (light)).

Monitoring undertaken over the last few years shdlat close to 80% of
Haitian coral reefs are currently badly degraded as a re$uhurricanes, water
warming,sedimentation from watershedsd agriculturalor urban pollution. Added to
these factors is also overfishing, which leanlthe disappearance of grazitigh. Little
by little the coral becomes covered by algae and thal ceef disapears, making way
for spongy algl coral reefs instead. Thus the monitoring carried out by Reef Check in
2011 showed that living coral colonies made up less than 10% of rthesnastratum,
whereasmacralgae and sponges covered some 50%. Téwslution is particularly
worrisome given that the entirety of the reef barrier, when in good condition, offers
essatial protection against coastal erosion by giasng the energy of incoming waves
and swells thus enabling the gelopment of marine ggmatophyteseagrass beds
those depressed zones of the reef plate where sediment accumulates.

B/ Seagrass beds

Made p of 9 species of spermatophytéise Haitian seagrass bedievelop in
shelteredarea, i.e. the lower parts of intertidal zones l#&san 15 metres deep (except
for 2 species which reach up to 25 and 30 estr i n dept h) . As
hydrographic profile, seagrass bezbnes are narrow and their surface area therefore
reduced. They serve as spawning grouadsl food sources fohemivorous fish
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(parrotfish wrasses, damselfish, filefigh) a ghallfish including queen conch
(Lobatus gigag and otherconches Among these species, turtle graSshalassia
testudinum) plays an essential role as preferred habitat for manardauna

Detailed information about seagrass hdtigir specific composition and their
placement is rare, but three studieslertakenn this regard can be flagged. Carried out
north of the bay of PouPrince, the fist gives an account of the healthytstaf the
regi onods slilaigpaeted Dy shdedtdepositand made up for the most
part of Thalassia testudinunand Syringodium filiforme(Louis et al, 2006) The
second, carried out in the Port Salut region, testifies to the stetaladule beaudettei
in addition to the previousiynentioned speciefReef Check, 2013) The third study
was carried out within the framework of a proposal for the creation ofmtme
protectedareas MPA) put forward by FoProBiM an&eef Fix(Wiener, 2013)Of the
ten inventoried s@s, only the Caracol (Three Bgyseagrass betbvers a vast expanse,
namely7 140 ha.Of the remaining nine sitethe encroachment of the seagrass beds
and the hard coral upon one anottees prevented an esti mat.i c
surfaces. On the othbiand, the health of the seagrass lmmdd be evaluated, and has
been judged good for six of them (notably at Caracol), average for two others and very
degraded for the remaining one, located at GondBrasde Saline.

Seagrass bedsre vulnerable to midents of massive sediment deposits
whenever hard rains are accompanied by significait esosion from watersheds
During a cyclonestorm wavespassingover the reef wall can caugdants to be
uprooted. Seagrass beal® also vulnerable to organic palbn or hydrocarburantso t
tearing up caused by lethanging bolt ropes weighed with beach seines, and to
anchoringwhich, depending on the spewadth which the current acts on a boat, can
continuefor10to20mef ore t he anchor ultimately fAsti

C/Mangroves

Mangroves are the only example on earth of maritime forests. Faced with two
constraints inhibiting growth in terrestrial plants, namely the oversalinisation of a
particular landscape and sakphyxiain the area in whitc they grow, they have
developed two forms of adaptation: air roots allowing them to draw in atmedspair
at low tide, and an exceptional osmotic pressure imbuing them with a tolerance of salt
levels sometimes far greater than those exhibitecedywater They grow primarily m
closedoff areas on loose substratallvium, silt, sand) near the wat
between ocean and inland water sources (estuaries, river mouths). The more salinated
an area is, the less prone mavgs are to attaining a significant height.areasfar
from the seads e ddeseawniercekcept dureng higilésothec h e d
evaporation osea water leads to high salinity. In these extreme conditions masgrove
expend all of their energy cdrating oversalination and only reach brlstel grovth.

Inmore salinat ed athessalgemairs &iflgih, eith ndintaagroge Gpecies
capabé of growing in such conditions.

The mangroves of Haiti are divided infour main species. Red mangroves
(Rhizophora mang)eare the most tolerant of gaity. They can grow at the seafrant
ocean water subject to tidal fluctuation and make up 80% of mangrovefoypesin
Haiti. Black mangrovegAvicennia germinansgrow in closeebff areas which are
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flooded with every tide. They represent 15% of maxgs found in Haiti. White
mangrovegLaguncularia racemosaprefer the least salienated areas, and cover only
5% of t he ¢ o0 un acesy Whereasnthen grey omamgro(&gnocarpus
erectug are even rarer (1% of Haitian mangroveshely are found orthe edgs of
mangroves, connecting to the forests from untersoil (Aubé, 1999; Wiener, 2014,
MDE, 2016; Krametet al, 2016).Two other speciegven rarer than grey mangroves
have also been noted: one by the NMHN in Washingdeigennia marinaon Tutle
Island (GBIF, 2019);the otherA. schuerianain theFort-Liberté mangrove(Krameret

al., 2016).

The first estimation of surface area covered by mangroves on a national scale
was undertaken in 2015 via Landsat Bige imagery. Also registered wathe
diachronic evolutiorof this natural resource, asiidsat images ere availabé for the
years 2005, 1995 and 1985yprien, 2016)Over the course of thirty yesthe covered
surface area has gone frdm 200ha t013600 ha,i.e. a decrease of 4% (60@). In
total, 94% of tec ount r y 6 s maated an owerdydoreated enouintairc masses
Over the priod 19852005, seven of these have seen a significant growth increase (+
25%), from2 010 to2 656 ha; eight massebave had their surfaces reduced 39%,
decreasing fron2 810 to1 706 ha. The five other masseshe most significant in the
country (8520ha), have undergone little change. Among these are the Caracol
mangrove of which close to 2 000 ha are boreeby a coral reewhich protects them
from swellsand waveg(figure 12). Mangroves located close to urban centres have
degenerated the most over the 12885 period Cyprien, 2016).
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Figure 12
The Caracol mangrove in 2016 (image spot 7) amdolution 19852015 (andsat
images source: @prien, 2016).

The CapHaitien region is demonstrative of this evolution (figure 13). Already
during the 19781989 decade tree felling for coal production resulted in a degradation of
43% of the mangrove surface area bordering the city (Aubé, 1999hddmsing their
eventual occupation by the poorest inhabitants of the city as free living space. In total,
over thirty years (1982015) 48% of the Cappapt i en r egi onods mang
vanished (figure 13).
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Figure 13

The regionCapHaitien mangrove in 201§image spot 7) and evolution 192915
(Landsatimages source: Cyprien, 2016).

The decline in mangrove numbers is highly problematic. On the edges of urban
areas they perform a purification function-aisis water employed for domestuse
Next to coal reefs they carry out another ecosystemic regulatory function by trapping
part of the sediment from watershed erosion and transported seaward by heavy rains.
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Thus they prevent at least a part of the reef from being affected by bleaching, since
sedimentheavy water prevents zooxanthellaecroalgaei which live in symbiosis

with the coral polyp$ from achieving photosynthesis. Mangroves are also effective in
carbon storage. Studies done3dnyanaand Gabon have showhat tall mangroves can
stock 1000 annesof carbon per hectaf@essame Me Mbat al, 202). They further

play an essential role in the reggation of marine populations by providing shelter
from predators to the offspring of many species operating in these areas.

The mangroves of Haitira the property of the state and are protected by law. A
ministeral decree dated 10 July 20&8nfirmed the prohibition against building inside
mangroves, as well as hunting and fishing anduthisation of their wood, and further
envisions the i s ynsattel ¢ r ewingithe five yearsifdlowing itpromulgation
(Martelly, 2013) Sincethen, eight mangrove rehabilitation operations have been carried
out in the country.

4. Marine biodiversity

While fishery in Haiti has given rise to an extenditerature on the subject, the
specific makeup offishing hauls and, more generally, that ofaillan marine
biodiversity remains poorly documented. Nevertheless, these data are essential for
understanding and evaluating the impact of fishery on the monitoring of marine
biodiversity, notably the cascade effect brought about on the trophic charesdtaf
overfishing among speciesrgeted byfishers and that whin the context of an
ecosystemic approach to fishing which has largely proved its efficacy on the global
scale.

Obtaining knowledge of biodiversity (specific diversity) in Haiti igpm@cess
which has unfolded at different speeds and more or less slowly depending on the major
taxonomic categories involved. Among vertebrates the commencement of knowledge
gathering actually dates back to 1850 and has been progressively added to ity very
as far as plants andnacro algaeare concerned, it begatater, in 1900, and its
advancement was rapid until 1986fore tapering off; for cnidariansbegan in 1860
and then advanced slowly until 1960, then sped up until today, when it is cogtinuin
with regard to porifer&knowledge advancement started late and stagnated at a very low
level until 2002, when it suddenly expled. These differing dynansichow that within
certain toxonomic categories acquired knowledge is almost complete, whereiais wit
others it is still in the process of being gathered. Knowledge of specific diversity is a
stage in biodiversity monitoring which more and more is being integrated into fishery
diagnostics, particularly multispecific fishery such as that practicednigtand coral
ecosystemsThe erosion or pmgression of this biodiversity needs to be surveyed at
different spatietemporal scaleffigure 14).
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Figure 14

Development of biodiversity knowledge within the major taxonomic categories, from
left to right: vertebrates including fish; plants anthcralgae cnidariansand porifera

(P. Vendeville. Based arObis, GBIF, juneaugust 202D
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The project undertaken in 2015 in the Three Bays national park byNke
(The Nature Conservancy), financed by tB& (Krameret al, 2016), shows that, at
the level of a numbeuf pilot sites (or indicato)sthe undertaking of samplirgfforts at
regular intervals (once a year @nce every five years according to cost), at the same
time of the year and according a rigorous protocol and subjectlieing replicated,
would enable the monitoring of biodiversity developmerite Pprojectundertaken in
2006 betweerPointe SaintMarc, Portau-Prince andGonavelsland presents a second
example which can serve as basis for a sampling pro{@michonet al, 2006,
BouchonNavaro et al, 2006, Louiset al., 2006) Ideally a 3rd pilotsite would be
defined in the southern @outhwesternpart of Haiti in order to obtain a representative
view of the deelopment of biodiversity in the country.

At a country level, it would be ideal to archive geferened data on species
location (I.1) In this regard the two existing database©BIS (Ocean Biodiversity
Information Systent} and GBIF (Global Biodiversity Information Facilityji were
they to be regularly updated, could serve as a monitoring todbidaliversity at a
countrywide level, and even at a smaller spatial scale. However, such is not the case
currently. Data gathered by ti&C (The Nature @nservancy) and the national agency
for protected space®\NAP in French) n 2015(Krameret al, 2016)were publi®ied in
a systematic, standardisddtabaseThe Darwin Core ArchivE, in order to carry out
the reconstruon of mapbased sampling via SIG of the benthic and terrestrial habitats;
but these data have not been pooled into the GBIF database, even though the latter does
allow for this type of archivintf.

Past analysis of occurrence data on Haiti show thatrtepave been produced
in fits and starts in relation to the major taxonomic categories: with regard to plants and
macro algagreports from the years 1929 to 1941 make up 74% of the wathlyegard
to crustacean$5% of reporting was done in 1970; iarms of other vertebrates
essentially water river- and coastal marsh fowl90% of reporting was done between
2008 and 2018. As far as marine biodiversity is concerned, out 44467
occurrences listed in May 2019 in the OBIS database, oB§26Gelatedto Haitian
EEZs i.e. 0012% of the total, of which 51% focused btony fish (osteichtyes).
Following a notable contribution made in 1957, occurrence reporting only resumed in
the 1980s. They were again interrupted after 2005 and have been recaunmep018
on theinitiative of theMARNDR (figure 15)

11 Ocean Biodiversity Information Systefuttp://www.obis.org/
12 Global Biodiversity Information Facilityhttps://mww.gbif.org/
13 Fore more informationhttp://tools.gbif.org/dwcaassistant/?lang=fr
14 seehttp://tools.gbif.orgdwcaassistant/gbif dwa_asst_en_v1.1.pdf
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Figure 15
Number of occurrence reports on Haiti according to date in the OBISG&iH
databases according to major taxonomic category between 19Q02Mhd

Carrying out the archiving of occurree data in the OBIS and GBIF databases
would, in time, create a useful tool for ecological monitoring at a national scale,
accessiblgo the greatest number of people and all the moreftisadly given that
consultation of these databases is done \@gpthgramming language R, free software
used for the development of a number of statistical applications (script) applied to
ecological study. With data concerning Haitian biodiversity thus made available to the
greatest number of researchers and studsikis, such an archive would likely lead to
new initiatives aimed at greater knowledge of the marine ecosystem and its operation.

On the basis of scientific documents and articles consulted, FAO documents, the
Fishbase and Sealifebase databases, theatienal OBIS andGBIF databases, the
inventay of known (reported) marine hioversity in Haiti presentedvithin the
framework of this assessmemis been fixed at 284 species, to which are added 26
genera and 2 families of which the precise deterngnatemained incomplete. The
animd kingdom is represented in3D5 species, 24 genera, 2 families and 12 species
not listed in international taxonomic databases; the plant kingdom is accounted for in
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279 species and 2 genera. This collection is far mxaensive than the one inventoried

via a study on the Island of Hispaniola distinguishing between Haitian species and those
from the Dominican RepublitHerreraMoreno, Betancowfernandez, 2005}he total
number of species classified in that stiidyhich took into account neither mammals,

nor reptiles, nor birds nor the plant kingdoroame to 1057.

5. Ecology of speciesargeted by fishery

A/ Methodology for inventorgnd areas of study

The inventory of fish species made within the framework of the present
assessment is based on five sources: (1) scientific articles; (2) information provided by
regional organisations in charge of fishemeanagement (ORGP in Frendmd other
bodies;documents edited by the FAQ@rfthe centralvest Atlantic; (3 international
databases focusing in marine matters and fish€ighbasé® for fish andSealifebas®
for othermarine organisms; and finally ((4hose international databases dealing with
biodiversity - OBIS and GBIF'’, as well asVertNet a collaborative dabase of
vertebrates created e initiative of theNational Science Rmdation (NSFE,

This inventory focuses on thHeEZs of Haiti and the Mvassa Island enclave
which share the same marine species and which have been the subject of numerous
scientific studiegMiller and Gerstner, 2002 Miller et al., 2003; Karnauskast al,

2011). It follows the hydrographicdistribution of habitats usebly Carpenter (2002).

Five major areas have been identified: the coastal area, directly affected by continental
waters; the island base which extends from the external limit of the coastal zone to the
externallimit established by agreement at an isobatR0&f m; the island spur between

the 200 m and 4000 m isobaths; the shallows corresponding to an ocean layer above the
island base of the continental plateau; the seascape located beyond the shallows (figure
9). Bottomdwelling species (benthic and demeysahabit the first three areas, the
former permanently joined to the ocean floor, and the latter living close to it but also
occasionally venturing out into open sea. The substratum (alluvium, sand, sponges,
shell particuates, rocks, cal) and the orgasms overgrowing them (seagrass heds
sponge banks, sea urchins, anemones) play an essential role in their spatial distribution.
Deepsea species live in the open water; they inhabit the two latter areas. A distinction
can be made between bathypelagic gsewhich inhabit the deepest sea layer situated

at between D00 and 900 m, mesopelagic species located at between 200 @@ rh

under the surface, and epipelagic species found within 200 m under the surface. These
are particularly fond of immobile dating objects or those made up of algae such as
banks of sargassum within which a high concentration of fish can often be found.

In its study on the dissemination of species on a regional scale, th¢282xa,
2002b, 2002ckstimates that 23% of the 172 species irentoried are endemic to
limited territories. As a result, there is no generalised connectivity over the entirety of
the CaribbeaiGulf of Mexico region, and it is clear that water current circulation plays

15 www.fishbase.org

16 www.sealifebase.org

17 Global Biodiversity Information Facilityhttps://www.gbif.org/
18 National Science Rmdation: http://vertnet.org/
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an essential role in the dispdraad spread of eggs and lary&igure 7).The gyres and
swirls reduce the dispersal area. In the case of Haiti, the nongplaetr is most affected

by Florida-based populations, whereas the southern part is most affected by the
Colombianand Venezuelan kas(Schill et al, 2015).

Efforts toward compiling a detailed inventory will allow for a better idea of
species distribution, as well as their means and period of reproduction. Thesardata
be directly applied to the management of fisheries via tlséitution of fishing
prohibitions during spawningfr t he pur pose of a forfishessary
species. Investigations undertaken within the framework of this assessment at
Chardonnieres and Baineat 2018 box 4), those byValles et al. (2018), Favreliere
(2008), Celestin (2004), Miller (2015ynd reports on the national fish cen$uUSAI-
MARNDR, 2019) enabled the identification of 47 speciésshersalso serve as an
importance source of information on the seascape, sadly too rarelyltednsu
Nonetheless, it should be emphasised that the way in which they name and classify fish
often differ significantly from the scientific nomenclature (family, genus, species). A
single species may have many local names or two species may bear theassne n
Hence an important effort at equating local and scientific names remains to be
undertaken.

B/ Selected species

Among the major families which are known and pursuedfiliyers some
species will be highlighted here, and of which a number of caxmiggredatorsvill be
presented. It should however be ewtthat the herbivorous parrotfighrobably
represergone of the reebased families the most fished and consumed along the length
of the Haitian coas(Vallés, 201§'°. For every species the main mbplogical and
ecological characteristicsrea presented, and thelevel of vulnerabilties are also
described. This latter parameter, intrinsic to each species and generally utilised, gives an
idea of its position with regatd the danger of extinctioft is notably employed in the
international databaseSishBase andSealifeBase.The higher the vulnerabilitythe
more the species is at risk of disappearance. Bet®4% and 45% is considered as a
moderate ris¥.

19 For a more complete view of the inventoried specithe reader is referred to P. Vendeville, W.
Célestin, H. Valles & S. Jeddarie (2021)i co-edited by IRD and the FAO

20 As illustration, the vulnerability score for the whale shark is 89% and that of anchovies and sardines is
24%.
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Dolphinfish (pelagic species)

Family: Coryphaenidae
Creole namedorad
Habitat: O to 85 m below the surface

o il

Photo 1i Coryphaena hippurus
© Jeff Weiss

Two species are found in the region:
T the common dolphinfish (Coryphaena hippurgscan reach 2.10 m with a weig
of 40 kg. It feeds 1 cephalopods and various bony fish. Its predators are seg
tuna, marlin, swordfish, other dolphinfish (cannibalism), dolphins and shark
vulnerability is moderate, 4% ;
i the pompano dolphinfish (C. equiseli$ is more common and smaller (maxim
127cm with a weight of 1%g). It is found further out to sea, in waters up to 40i
above the ocean floor. It feeds on squid and small fish. Its vulnerability is we
moderate, 356.

As species of which the meat is greatly valued, these fisthatarget of
recreational fishing and extracted by professionals by surface lines dragged ol
floating, or by tuna longlines and occasionally by purse seines. Dolphinfish fis}
is seasonal.

Blue marlin (pelagic species)

Les parametres requis sont man
Family : Istiophoridae Photo 27 Makaira nigricans
Scientiic name:Makaira nigricans © IRD T A. Bertrand.
Creolename:vwalye
Habitat: high seas

This species, the largest of the marlins, populates the blue waters of the hig
with a surfacetemperature of 231°C. Its total length can reach 5.0 m with
weight of 636kg. Its primary prey is bony fish (sardines, trevally, dolphinfi
groupersé), but also crabs and cept
to high, from 41% to 656. The Atlantic blue and white marlins are listed on
IUCN red list as at risk species.
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Nassau grouper(demersal specigs

Family: Serranidae

Scientific nameEpinephelus striatus
Creoles namesiég, nagul, tienne
Habitat: mangrove edges

Photo 31 Epinephelus striatus
© g.phia

This species is hermaphroditic, with females able to transform into males of
large size (between 30 and &@). While solitary, some grouper species gai
together during spawning season, making up groups of up @®@nd 10@00
individuals. These gatherings take place at set times between December and
between 1 hour before and 20 minutes after sunset around deep sea ree
behaviour renders the species particularly vulnerable to targeted fishing th&in
reproductive period. The IUCN considers the species to be in a critical situatio

Common grunt (demersakpecies)

Family: Haemulidae
Scientific nameHaemulon plumierii
Creolenamekrokro
Habitat: sea grass beds close to reefs ¢
mangrove edes.
Photo 41 Haemulon plumierii.
Vendeville P. © IfremetRD.

In the waters of Cuba its spawning takes place-y@and. The eggs are pelagic a
its young grow within theThalassia testudinunseagrass beds. Haemulid
vulnerability is weak to modet@, running from 27% to 4%, with the exception o
the white grunt or croco, for which it is 82. Of the 13 species found here, 7 ce
a risk of ciguatera.

Snapper(demersal specigs

Family: Lutjanidae

Scientific namelLutjanussynagris
Creole namessad, vivano

Habitat: hard seabed (sand, rocks, core
including seagrass beds. Photo 5i Lutjanus synagrisdit

«vivaneau gazow
©IRD/B.de Mérona.
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Often found in large numbers, notably during periods of reproduction,

maximum size varies from 16 71cm with a maximum weight of 3k&g. They are
found at depths of up to 400 m. Snappers are mostly nocturnal. A dozen ¢
have been identified as having a close relation with corralled environments.
diet is made up of polychaete worms, taés, invertebrates, benthic crustace
(crabs, shrimp), bivalve molluscs, gastropods and fish. Their primary predatc
moray eels, barracudas, trevally, groupers and king mackerel. The vulnerab
their population varies from 32% to 68. Threeof these 10 species are listed on
IUCN red list; 9 of the 10 species pose a riskigtiatera.

Redband parrotfish (demersal specigs

Family: Scaridae

Scientific nameSparisoma aurofrenatur
Creole names: pawoke, vant sal
Habitat: coral reefs

Photo 61 Sparisoma aurofrenatum.
© A. Cox.

A species mostly dispersed over the entire Caribbean zone, the redband pa
like other parrotfish, exhibits very different aspects and colours depending
growth phases (juvenile, larval or, here, aqhllase). Its average size is@f, with
maximum lengthof 28 m. Thi s species is | abel
UICN red list. It poses a risk @fguatera.

Longspine squirrelfish

Family: Holocentridae

Scientific nameHolocentrus rufus
Crede nameskadino, kadina gwo je nwi
Habitat: coral reefs

Photo 77 Holocentrus rufus
©IRD/B.de Mérona.

Belonging to the family of squirrelfish and cardinalfish, the longspine squirrelfi
a representative feature of coral environments. Seveodiespeperate near tt
seabed between 0 and 210 m. These fish species are nocturnal, given to ¢
together and by day conceal themselves in the crevices of coral reefs. Their
made up of zoobenthos, sea urchins, zoanthids, molluscs, benthéceamns (crabs
shrimp) and fish young. Their primary predators are trumpetfish, west At
trumpetfish, snapper, groupers, seabirds and dolphinfish. Squirrelfish species
weak to moderate vulnerability. For 3 of them the risk of ciguatera isnatede
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(demersal specigs

Family: Gerreidae

Scientific nameEucinostomus havana
Creolename:wodo

Habitat: estuaries and shallow seabeds

Photo 81 Eucinostomus havana
©IRD/B.de Mérona.

White fish of the Gerreidae family are repneteel by 11 species in Haiti. They &
found in shallow coastal waters of depths up tom7Gbut mostly of 3%n, in
estuaries, mangrove edges, in lagoons and near seagrass beds. They feed o
molluscs and crustaceans. Their primary predators arechdas, groupers an
tarpon. Their vulnerability varies between 15% and¥@4They are caught b
fishing net, trammel, traps, and beach seine. Commonly sold, in contrast
preceding species they are cheap and widely consumed.

6. Fishers and their profession

The termfiprofession is generally understood as denoting the sum of practices,
techniques and values characterising a profession. In the case of fishing, an additional
definition can be applied, with the profession understood as a coherenpiahetntity
with regard to type and size of boat, fishing equipment, species (or groups of species)
targeted, as well as spati@nd temporal habit€Cardiec, 2021)In Haiti, smaltscale
fishing is primarily made up of a collection of various srsathlecrafts?.

The notion of is pait bfithe ldeanoffishing asuproféssion,
correponding to the area populated by fisih in which the profession is practiced.
Each fishing ground can be represented as a spatial unit of relative homogetieit
regards to ecologgnd the exploitation of fishemesources taking place within it (for
example: narrow continental shelf, sandy floor, fishing by net and line predominant)
(Damaiset al, 2007).0n this basis thirteen major fishing grounds carndeatified in
Haiti (figure 16).

21 Thetermiitraditiona | isdnot used herdt touches omultiple realities and is often incorrectly thought
to stand inoppositionto moderniy. Traditional smaltscale fishing isdynamc, fluid, making use of
specific fishing equipmensuch as fishing linesishing spess or netting(particularly mosquito netting
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Figure 16
Demarcation on the island base2B0m deep) of the 13 fishing grounds
(Valles, Browne, 2020

A/ The means of production

BOATS

According to the MARNDR, the Haitian smatale boating fleet comprises
28056 urts (USAI-MARNDR 2019¥?, docked in 592 docking pointsf which the
geographic distributio is relatively homogenous acsoshe entirety of the country.
More than 95% of these are theoguct of smakliscale handcraftThey include small
dugout canoes (cardeout of thetrunk of a single tree) aboutS3metres in length and
propelled via paddles or sails, and wooden, keeled cdkhare) about 5 metres long.
Locally referred to abwa fouyethe14 326 dugout canoes represésit 06 % of fishing
boats They ae particularly used bjishersheading out to sea on their own, andyon
enablefishing to be done close to tistand and in calm sed&Bgure 17).

22 The figures that followefer to dataobtained from théhase Zensusarried out byUSAI-MARNDR
in 2019.
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Figure 17
Distribution of592fishing boat docking pointslentified as part of the Phase Il iosial
fisheries censuwith estimate of the nuneb of boats (Valles, Browne, 2020

Numbering 10 312 units (3% of fishing vessels)keeled canoes, when
propelled by sails or motor (howeavare) enable the exploratiof more distant fishing
areas Onthe other hand, their omtional reach is not much greater than that of dugout
canoes Wen propelled by oars or scull8oth dugout and keeled canoes are
manufactired locally. The former is usuallpwned by thefisher himself, while the
latter could adobe owned by privatship owners

Motorboats make up less than 5% of fishing vessels. Nungheome 1 200
(Badio, 2018)they are esstially of two types. Coral boat&oralen are loats with flat
bottoms, about 5.metres in length and which are emabby their motors to go as far
asther ai s ed caccaredtinl Fremck} arfdithus to navigate the totality of the
island base. Locally constructed they are galheowned by private boat owners

Fibreglass boats are knownfay a c. iheislengthvariesbetween % m and 7
m. Made from layers of fibreglass and reshey are equiped with outboard motors of
15 to 40 horsepower This enables them to operate at a distance fr@msihnd base
and to exploréghe slope where the seabed lies at mbas 200 m deep, or the waters
aroundFADs which are sometimes located at several dozen km from the coasts Yacht
are almost always imported from abroad by governsrmmtorrgovernmerdl agencies

2 fiAccore® are steep coastlines rising almost vertically from the underwater landSchpeaccdre® of

t he i sl an dacboeofeshakbowet argaditen camstitue zones of particular interest to fishers
since they are areas of vertical wagwiirling, where deep wateaich in nutritional salt is brought to the
surfaceby convection currents
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and which are later donated to associations or grougishadrs for collective use*
(photol).

Photo 9(a,b,c,d)
The fourtypes of Haitian fishing bodtlockwise: dugout canoe, keeled canoe, coral

boat, yacht).

(Photo9a © D. Dorestan, 2020 ; photo 9b © H. Vallés, 2015 ; photo 9¢ © P. Favreliére, 2008 ;
photo9d © D. Dorestan, 2020

Investigations carried out within the context of the present assessment at
Chardonnieres, Beldnse and Anse do6éHainaut in the sou
that, when the seabed ri ses signficaateptfisac cor e 0,
this includes dugout canoes, which are able to move beyond the shallows when the
weather allows. These findings are important since they indicate that, in these three
villages, dugout canoes, coral boats and keeled canoes all cgteaiitBshable depths.

Adult fish belonging to demersal species which inhabit depths of less than 100 m
therefore have almost no hydrographic depth within which to hide and to ensure safe
reproduction (table 2).

24 One should also note the recent appearanoewtoats created by fishevtmodest meansnflatable
inner tubes equipped wih widaeshed netting on which tHisher sits while fishing.Their employment
remains very limited for the moment, used onlyhivita few very specific areas Bhinet.
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Type of boat | Township | 2-8m | 9-16m | 17-24m | 25-32m | 33-64m | 65-:96m | 97-160m | >160m f’i\é%ecr);
consulted

Dugout Canog ~ AD 2% | 2% | 18% | 39% | 70% | 7% 0% 16 % 44
Dugout Canoq ~ CH 9% | 36% | 25% | 32% | 48% | 41% | 34% | 2% 44
Keeled Canog  AD 0% | 0% | 2% | 11% | 71% | 20% 4% | 36% 45
Coral Boat BA 13% | 27% | 63% | 97% | 90% | 60% 0% 0% 30
Yacht AD 0% | 2% | 2% 7% | 59% | 18% 2% | 64% 44
Yacht BA 0% | 0% | 0% 0% 0% 0% 0% | 100% 20
Yacht CH 0% | 0% | 0% | 0% | 0% | 0% 0% | 100% 50

Table 27 Esimation of fishing depths according to fishers depending on typeaif
and townshipAnse dHainault (AD), BelleAnse (BA),Chardonnieres (CH

The same studindicates that fishingffort, reflectedin number of excursions
per month, are sustainéthble 3). More than 80% of dugout canoes go out an average
of ten times per month for the entire year, and about a third go out more than twenty
times, which corresponds to an annual average of about 200 excursioAssor
d 6 H a t amdChardonniéresTaking into account the weather conditions and the state
of the sea, n#ier of which is alwaydavourableyearround, these results lgao
believe thatfishers go out at every good weather opportunity, but that even in
unfavourableocean condition excursions take place as well. In this context, given the
number of excursiondishingan very much be clinatspsimatyi ed as
sense: thefisher engages in the activity in order tve, either through direct
consumption of his catcbr through revenuacquired in ordr to ensure economic
viability or even familysurvival.

Fishing activity of coral boats and dugout canoes is measurably less, taking
place an average of 155/160 days per year. On the other hand, it makes sense that
fibreglass boats (all motorised) should present a notably higher frequency cfiexsur
(almost one a day aAns e d 6 Kradi abh anuévén more sustained pace at
Chardonnieres)During perios of abundance of pelagic fish surroumgliFADs boats
may even undertak@ore than one excursion per day, albeit with different teams. The
cooperdive structure of yacht ownership explains the low level of activity exhibited by
somefishers On average a yachtdés team carries ol
a result of the limited number of boats almost disker in five T belonging to a
cooperative aA n s e d @ &f @handaanieres never goes out during the entire year
(table3).

41



Small-Scale Rsheries in Haiti
English synthesis

Total no. of No. of
Type T hio | Inactive 1-10 11-20 21-30 >30 excursions fish.ers
of boat | ' OWNsNIP excursions | excursions | excursions | excursions | per year
consulted
per boat
Dugout
Canoe AD 1% 18% 50% 26 % 5% 203 44
Dugout
Canoe CH 10% 9% 46 % 34% 0% 196 44
Keeled
Canoe AD 0% 45% 31% 24% 0% 160 45
Coral
Boat BA 1% 39% 43 % 17% 0% 156 30
Yacht AD 18% 52 % 26 % 4% 0% 310 44
Yacht BA 0% 90 % 10% 0% 0% 203 20
Yacht CH 22% 55 % 14% 10% 0% 414 50

Table 37 Number of excursions by teams per month depending on type of boat and
township Anse do6Hai rAase (BA), GhadonnieresRE@H).| e

FISHING EQUIPMENTAND TECHNIQUES

A dozen boafishing techniques have been identified within the faork of
this assessment in the townships Afn s e doHai naul-Anse arfla i
Chardonnieres.This list is not exhaustiveFishersin every locale are versatile
(Favreliere, 2008)They combine a number of fishing techniquekich usually include
equipmentwhich is not very selective such as nets, trammel and traps, with selective
techniques, generally usirfgghing lines and hooks, such as ball fishing, fishing with
multiple lines, longline fishing, light fishing, fishing with trolling lines. Regarding the
latter technique, the line is baited with small saunesh freshflak-c r a fsmall
waterbased frgsor lizards), with small fish split along the length and deboned, or with
a lure made of corn silfphotdoardl) (photdoard?2). In the course of conducting this
assessment it was also discovered that fishing with an air compressor can be found in
numerow villages in the countriy confirming the observations made lyler in 2015

net,

Photoboard 17 The mostused fishing equipment

Net ( A P : Net corstructeddrdm one or
more rectangular layers with meshing general
small, used vertically in the water and held iS5
place with floats on the upper part aradlésts on |
the lower. These nets may be placed on the wa®

23
Wimese ad

speciedargeted. Generally they are raised daily - s
Photo 10° Samuel (2020).
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Trap ( A P:Thdse fishaasdcciustacean traps s
are made from a vemlen or iron frame to which spliti
bamboo or reeds are attached. Traps are generally i
Z form, with two opposing openings; thei
dimensions vary greatly, with a maximum length
3.5 m. They are usually fixed to the seabed, but
also be placed on thesurface (floating traps)
according to the species targeted. They are balg?]
with different types of bait and usually raised every
three days.

Tr ammel (AP ch trema ‘ anapo)
Trammels are meshed nets that operate throye

entanglement and are made from tHesers: two
external with large meshing (e.g. with lines 3mra*
in diametre and 2@5cm unstretched meshing e

lines of 1.5mm and-8cm unstretched meshing )2
attached with pleyt of give. They are generally s !
raised daily. Trammels are deployed vertically iRhoto 12 Adesca (2020)
the water and held in place with floats on the

upperpart and ballasts on the lower.

Longline f i slha mA@lpnglineRs nade ugpoha principle line (mainline

or master line) generally made from nylon monofilament of several hundred metres
long, to which is attached a secondary line (1.5 to 1.8 m long) at 30 to 50 cm intervals,
fitted with baited hooks and varying in shape and size depending on the species
targeted A longline may be fiited with hundreds to several thousand hooks. A float is
attached to each end as well as to the middle in order to keep the hooks above the
seabed. It is dropped once or twice a day/night depending on the size of the hauls.
Longlines &e carried in circular baskets with the hooks stuck rrdaihe edges before
deployment.

Photol3i Samuel (2020). Photol4i Samuel (202)1
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Photoboard 21 Selected fishing techniques

Ball fishing, trawling, deepline fishing
(AP ch boul o, Al i
gr anf orhede) types of fishing
characterised by the use of weighted lings
fitted with baited hooks (bait being livingea=
or dead) or with artificial lures. Trawling " .
lines and ball fishing lines are generall
used singly, fitted with a single hook@' :
Deep line fishing lines are usually used Photol5i Dorestan (2020) Photol61 Adesca (2020).
multiples, fitted with 10 to 35 hooks.

Oftentimes a float is attached to the other end of the line. The size and form of the
hooks vary depernidg on the species targeted.

Battery fi shi nthis fygepRf fishing flova:
involves the use of an submerged-3b watt bulb ©
(connected to an electric battery of 100 ampere ho_
for attracting shrimp and small fish which are caugh
and then used as bait for line fishing ¢we tshores of‘
the island spur. It is usually practiced at twilight ofy
moonless nightdishersbegin their fishing at depths of
20 to 30 m and then move towards deeper water as
night advances.

FAD fi shi ng FADG PFAD$ are
artificial structues made up of a floating
mechanism connected by a long line to a de
weight placed on the seabed at great dey [
(often deeper than 1000 metreSADs attract =2
pelagic ocean species. This type of fishii
involves the use of singlne FADs fitted &
with metal line hose of 15 cm resistant t
biting from targeted species and with a lar
hook baited with some natural foodstuff (st
alive for some targeted species), or el
artificial. Oftentimes a float is attached to tt
other end of the line.

Photol871 Valles (2015).
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The versatlity of fishing equipmentand techniques is particularly developed
amongfishersmaking use of dugoutind keeled canoes. Most of these usually operate
in shallows measuring less than 50 m in depth in pursuit of demersal spdwes.
results of the natial fishing census indi¢a that less selective equipmeand that
characterised by small meshing, is overrepresented among the totality of fishing
equipment used in the whole territo(WSAI-MARNDR 2019) This development
testifies to thdishersprioritising productivity over gality or the sound management of
resourcegFavreliere 2008)which is often the case in overexploited systefisher® s
wives often takeon roles of operating $&s related to preand posffishing, i.e. the
preparation of bait for long linegveighing, processing, packaging and g&l@ngoudes
et Gerrard, 2019)Generally these women cader such tasks to be part of their regular
household duties rather thanf@snploymend requiring remuneration.

Apart from boat fishing, fishing without boats is equally widespread in the
country via the use of casting nets, shegttulle bags for cating assortediny fish
( A pi s$nkiwet nmoyths during the rainy season. A particularity that should be noted is
the use of mosquito nets having been diverted from their priosayn order to be used
as seine for catching small pelagic fis(sardines her r i reg, afpdi s&k elt @r ¢
number of fryi this made possiblby their extremely small meshifigFishing with
beach s&ies require teams of 5 to 30 men and is mostly practiced during 6 months from
July/August. This is one of the oldest Haitian fighitechniques. Targeting small
pelagic fish as welbs young fish living in seagrass bedsis kind of fishing risks
damaging the latter habitat when practiced too often in the samdtarerant fishing,
commonly cal | e db practicach iymatfy i(mealeiandgfémalejishers
notably thoseof modest means. They usually operate alone, pgdipvith a curved
piece of iron, a handheld fishing line and a rope for carrying their hauls. They wander
around reef looking for shellfish, octopusobster orreef fish seh as mullet and small
trevally. Whatever the equipment employed, the success of the fishing technique used
depends above all on knewow, being a combination afuch knowledge as having
been transmitted to them by other, oliehersand thei own experience.

B/ Fisherknowledge and knoiwow

Fisher knowledge primarily hasbearing on species fished and on the
environment in which they live. Indeed, a specific vocabulary distinguishes between the
experiencedisherand t he b eamatépasses:his knbwéedgé to the young
apprenticefisher, known as théisoutn@whoi n t urn over dmatéhe becom
Before becoming &isher proper the aspiring practitioner must first and foremost be a
good observer of his environment. His ability td an and within the seascape does not
usually depend on his educational level or on any particular kind of job training, but
rather on his experience, on shared stories and myths around whichh&mnovs
collected as well as knovhow itself and such vaés as are deeply ingrained over the

% Following a devastating earthquake having struck the country in January 2010, an abundance of
mosquito nets made their appearari@esignedo prevent mosquitos and other undesirable anifnaihs

entering homes astorage areasheir layers are made of thin metal, plastic or fibreglass mestrirfigom
smaltmeshed material such as gauze or tMfaely distributed by NGOs for keeping mosquitos a bay,
these mosquito nets could be found in large quantities inaHaiiarketplacesand a large number have

been converted from their original purpose in order to serve as fishing nets
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course of generation3able4 indicates some of the knowledge useful for fishing, e.g.
regarding plants that can be used for constructing canoes, for bait, for making fishing

equipment, etc.

Construction of (hamboo), Mangifera indica(mango), agroforestry,
canoes, 7 Rhizophora manglé@ed mangrove), Lysiloma  plots, Creole,
latisiliqua false tamarind), Catalpa longisima gardens,
(oak), Haematoxyluntampechianum mangrove
(logwood) forests
Mangifera indica(mango)**, Citrus sinensis = wooded plots,
Fish bait 5 (sweet orangg*, Artocarpus incisa agroforestry,
(breadfruit )**, Moringa oleifera(drumstick plots, Creole,
tree), Cucurbita maximgsquash fiJaden Lakoa.
Dye (net, 1 Curcuma longgtumeric)*** Garden
trammels,
Il i neé)
Impomea pescaprag o at 6),Daldécliampia seashore, dry
Fish tie 5 scandengspurgecreepej, Macfadyena unguis  forest firako
cati (funnel creeper Merremia umbellata (wooded area).
(hogving, Entada gigasrtionkey laddgr
Food for 2 Carica papaydpapayd*, Manihot cassava garden,
captured (cassava* agroforestry
lobsters plots
Poison for fish 1 GaiacGuajacum sancturiree of life) wooded plots
Material for 2 Cocos nucifergcocaut)*, Oreodoxa regia beaches,
fish (royal palm)* wooded plots,
aggregators
Material for Gynerium sagittaturfuva gras9 Exostoma Mangrove
fishing caribeum(chinchong), Agave rigida var. forests
equipment 6 elongata(Caribbean agave *, Coccothrinax = woodded plots,
(lines, traps, sabal(sabal palmettd *, Languncularia agroforestery
buoys for nets racemosgwhite mangrove), Dalechampia plots,fiJaden
and Trammels) scandengspurgecreepe}, Entada gigas Lakow (Creole
(monkey ladder garden)irako
(wooded area)
Exostoma caribeurfchinchona), Agave rigida  wooded plots
Inflammable 3 var. elongatgCaribbean agave, Amyris agroforestey
material for balsamifera palsam torchwooy plots Jaflen
night fishing Lakow (Creole

N.B.: plants without specific indication are used for their stems, whereas those marked*vitdrea

Melia azedaraclflilac), Bambusa vulgaris

usedfor their flowers(**) , theirfruit (***).

Table 4

Plantsused for fishing byfishersin Chardonniéres ahBainetaccording to utilisation

and origin

wooded plots,

gardens)
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First contact with the seascape fdishergenerally takes place at an early age. His
first excursions are made accompanied by a close family member (father, uncle, cousin
or friend) and/or aracquaintanceThis process of initiation has no set duration, but

oper ates depending on the yanytegdacn®wophyt eod

seasickness, as well as on his ability to adapt to his observation and interpretation of the
elements making up his immedia¢@vironment. Finding fishing sites, for example
those where fishing equipment had been left, is dosédentification, from the water,

of specific landmark$ k n o w nrenaale in @reole i i.e. noteworthy elements of the
landscape, the vegetation or th&astructure present. In addition to a good knowledge

of tidal currents and the different effects of lunar phases on fishing, a number of
ecological indicators also enable the detection of aistioalso f  f li psvdsordfo)

may be present the colour 6 the water and its movement, the presence of birds
associated with a particular targeted speciedhat Michel Serres (BD) referred to as
Areading. the signso

From having to clean their fisfisherscome to know their dietary habits through
observabn of the stomach contents, and can adapt their bait to the specific species they
are targeting. They also know the influence of seasons andodayght-time on the

fishds availability. They have a very good

which can serve them well in the practice of their fishing. As much as they worry about
the increasing scarcity of fishing resources, they are also concerned about the
increasingly difficulty in finding plants having been subject to uncontrolled exploitation
and/or theeffects of climatic variation ovehe last few years. (In this regarditicane
Matthew, which struck the Grand Sud area in 2016 is still mentioned to this day.)
Fishersregularly make use of various plant materials for the building of boats a
fishing equipment, to bait their hooks or as poisongisting, and for feeding lobsters
between the time of capture and sale. In the eoofsinvestigations carried ouit
Baing and Chardonnieres, 2®lants related to 9 different types of utiligeti were
identified (table4). This knowledge often goes beyond just dietary uses and also
operates in the field of healthcare.

While Sargassuntan be damaging to the health of inhabitants when piling up
on beaches and beginnirtg decay, the proliferatiorof these algaesince 2013
simultaneously presentsherswith an opportunityin cases where doesm 6t beac h
instead remam at sea, since thent@nds to create a concentration of pelagic fish. From
paddledriven hollowedout canoedfishers fish here using handheld lines, catching
CarangidaeScombridae an8phyraenidae.

C/ Modern professions

By i mo grefessiods is meantarge pelagic fishing, notably around
designatedADs, as well as fishing for deajwelling demersal species, at a depth of
more than 200 m. These professions are a recent introduction. Until the 2000s, sailing
vessels of 4 to 5 m in length enabled the dragging of one or two lineshthmisland
base, up to 20 nauticahiles away (just over 37 km). This range of activity was
considerably extended with the development of motorbaaéd fishing, the result of

26 Expressiorused by the fishers @hardonniérefor a shoal of fish

47

but



Small-Scale Rsheries in Haiti
English synthesis

aid provided by NG® such asFood for the PodY, or within the framework of
international projects such as the cooperative venture between Spain MARN®R

aimed at sengthening ocean fishing in southeast H@italles, 2016). Currently
fibreglass boat aremost frequently used as part of modern fishing professions, and the
organisation of excursions is no longer done within the context of the family but rather
within that of a cooperative or isher& s associ ati on. Thus fis
experienced simply as a means of feeding oneself, but has become a lucrative activity
aimed at providing fresh fisto the producemnarketi the exploitation of fishing
resources tmtherefore become driven by the desire to fish for the purposes of selling.
Fisherstarget highvalue species in response to a growing demand both on the local
market (he Portau-Prince clustérand on the international one. These targeted species
are matly large pelagic ocean fish (tuna, common dolphinfish, blue marlin, king
mackerel, sailfish) as well adeep seademersal species (snapper and groupers).
Trawling lines and vertical longlines (handlines) are the two pieces of equipment used,
both selectie.

As illustrated in figures 1 and 8, the Haitian seabed is sometimes steeply sloped.
Sea bedsf 200 to 500 m, welsuited to deep demersal fishingand eversea bedsf 1
000 m corresponding to laydrographythat is most productive in terms BADs i are
sometimes accessible fishera few km of the coast. Such is the case foe northeast
coast from Cap a Foux fointe JeatRabel,of the southern coast from Grand Gosier to
Bainet, of the southwest coast frdPort Salut to Tiburon and from the sihern coast
from Grande A s e d 6 A bPetit@oéveé. ;1 thése areas keeled canoes and coral
boat s, and even dugout <canoes, can exploit
when the weather and sea are sufficiently calm. Because of their lazgearsl their
motorization fiberglass boats are able to operate in these fishing zones when ocean
conditions are less good, and cgo much futher when the weatlr is favaurable.
Needless to say, all areas stecabeyond the 13 fishing groundsdicatedo smaltscale
subsistence fishingfigure 16)running to depths of 200 to 2 000m or even more are
exploitable bythefiy ac ht s o

Because of the distance to travel and the high price of gasoline ettessions
have to be sufficiently productive in ordéo be profitable, something which is not
always the case. Available material and its utilisation does not readily make for optimal
conditions for obtaining high yield and preserving the value of hauls. On the one hand,
the boats are not fitted with angrsof canopy under whichsherscan shelter from the
sun on the way to fishing @as nor, more significantly, which canovide shelter for
their catch on the way backhus exposed to the surroundingat as well as to mct
sunlight, the fish that wercaughtrapidly lose some of their physicglalities as well
as their financialvalue. On the other hand, the handlirrge solely hanaperated,
which demands a significant effort when having to raise onto the deck a fish caught at
400 m. Finally, give the fat that deeplines and handlinese not ued in equal
measuredeep seaxcursions often focus exclusively on the pursuit of a single fish
specied targeted using a particular type of lin@s a result of whichoats often return

27 Food for the Pooiis an American NGO created in198Christian in origin, it seeks to reduce
malnutritionand poverty on Latin Americaand the Caribbean basWithin the fishing sectgrFood for
the Poor promtes themodernisatiorof exploitationby distribuing fibreglass boats
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from a relativel unproductive outing near BAD without attempting any fishing in
deepwater habitats where demersategs are likely to be found.

These constraints, or sfignctionalities, would be easy enough to resolve. It is
not expensiveo affix a canopy to a bat, but in order better to take on the deep sea, a
small cabin would provide nch more comfort to thdisher (photo 2)while also
providing better storage for his catch. It should be noted that among the islands of the
Pacific storage of smaland mediurrsized hauls is done in seawater cooled to 4° inside
acooler The fish is not gutted but killed immediately upon theging pulled from the
ocean viamedulla extraction witla small iron spike driven into the head according to a
Japanese method calldiki Jimeo (Harada, 1988)Oultfitting boats with draglines that
can easily be converted into handlines would enable the undertaking of excursions
featuring drag fishing and handline fishing in equal measure, resulting in an increase in
the size of hauls andltimately inthe revenue claimed biyshing creve. In order to
achieve this dugburpose fishinganumber of Pacific fishing services for the past thirty
years have been promoting the us Samoatstyle wooden reel@photo 2).Small boats
(of about 5 min length) are fitted with two reeldBoats of an average size of 7 to 9 m
can cary four deep fishing reelsvith only twoof them used for drag fishing. Skipjack
tuna (Katsuwonus pelamjidgs one of the best baits to use ttwep sedish, which are
sendgtive to the scent emanatinijom its flesh. Following a fishing excursion near
designated=ADs, as soon as the presation in a refrigerated coola@f the skipjack
tunaandothersmalltuna fishcaught has been ensured, it is usuafigirersto spend 2
to 4 hours or even more in deepwater fishing for demersaiespley baiting their reel
with pieces of tunaAchieving comparable results thus becomes the rule for excursions
rather than the exception, providing a major advantage: fuel costs barelys@ebrga
the number and value of hauls are notably more, which increases all the more the
profitability of the excursion.

Access to faremoved areas via fibreglass motorboats has resulted in fsraes
regarding with less respetcaditionalrituals am beliefs related to fishing, something that
is particularly mourned by their older counterparts. Thus these days one may well hear
seaborndishersexpress themselves in insulting terms-&igs the ocean or thmet dlo
(voodoo deities)or to whistle, with some believe can lead toetsummoningof a
violent wind capable of destroying a fishing boat. The arrival on the scené gfa u n g
generation ofFAD fishers is viewed in a particularly negative light by the older guard.
Nevertheless, in case of sormésfortune many are quick to return to the voodoo priests
for preparation of lotions used to anoint their boats or their equipment, or to obtain a
blessing on théishe® s hands. l't is even | ikely that
the profession lais fishersto seek out means of reducing the uncertainties limdebe
use of new fishing gear and the exploitation of new fishing zones by integrating such
modernity into the familiar framework of their relations with the otherworldly.
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Hand-operated fishing reel
(West Samoan type)

Shock- 3
absorbing
rubber band

Reel

Photo 19

< Outrigger

Line's end

60-75 cm

45-60 cm

45-60 cm

60-75 cm

§
q
q
N
20 cm
—
—0
“Tuna circle”
hook

n°3-9
l 1 or2 kg

Smadl fishing boat fitted with a cabinni Guadeloupeand a Samoan type wooden

fishing reef®

D/ Fishing effort

Due to the large diversity of fishing methods in relation to targeted species, it is in
vain that one might attempt to define a standard measdighofg effort in relation to
results obtained by the various types of equipment in use. The approach used here is to

28 sourcehttps://biodiversitemarineguadeloupe.wordpress.com/2015/05(&¢meenquadeloupe
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view the boat as at the centre of the undertaking, and then to multiply the number of
excursions by their average duration in order tealisr a measurement of excursion
metresi a method proposed unnet al. (2010)for this regionIn order to gauge the
impact of such effort on fish resourcedth resources equateavith individual fishing
groundg(figure 16),the total of excursiometrescorresponding to the totality of fishing
stations within a particular araa divided by the total surface the island base of the
area in questiom order to arrive atraestimation of the fishing effort per surface unit
(excursionmetres pekm?), which in turn allows for an estimation of the fishing effort
for the whole of the territor{figure 18).For the entire auntry, the fishing effort is 19.
excursionmetres pekm?. There are significant regional fluctuatioirs this number,
wi t h t hAmse éndNippesdreasnotably showing an effort of more than twice
that(figure 19).

All boat types (Emb-m/km?2)
C111,1-129
[1129-173
173-224
Bl 22,4-257
Bl 25,7 -57

0 25

Figure 18
Distribution of fishng effort (all boat types included) across the 13 Haitian fishing
grounds
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Figure 19

Fishing effort in each fishing grounds (a) and relative contribution of the different types
of smaltscale fishing boat to fishing effort (b). The fishing grounds axranged from

left to right according to placement from southwest to northeast along the Haitian coast
(see figure 16 above for which number corresponds to which area). The dotted line in
the middle of (a) represents the fishing effort total for theretyt of the national
territory.

Despte their small average size $3m), dugout canoes negsent 447/% of
fishing effort. They are followed by keeledncees, of larger average size (4.7 m), with a
386% share of fishing effort. In third place are fowuwdal boatsslightly larger (5 m)
with 132%. Yachs, with an average length of 5.7% only contribute23to the total
fishing effort.

Lacking regular statistical data collection for fishing effort and catdistgers
remain the most obvious sourceinformation for engaging with the essential issue of
overexploitation. This is characterised by an imbalance in demographic stroicthee
resources to be exploitedfish not yet having attained sexual maturity are
overrepresented, while adultsparticdarly older adultsi are underrepresented. The
entire question of overexploitation is determined by the facffistegrsdo not regulate
their efforts in reference to the state of the resource they exploit, but rather in reference
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to their expectations ofolume obtained, which they view in terroé revenue to be

gained, thideing the case whether they are motivated by the desire to sell their product

or, in the case of subsistence fishing, the desire to extract a sufficient quantity to ensure
adequate fo d for their familieso Ssubsi stence.
exploitation, and byxtension overexploitation, atkusbased on the relation between
iresour ce aedprpdectidiat i on o

Well aware of the difficulties they are likely to encounfeshersconsulted in
ChardonniereandBainet Eeebox no. 4and specificallycontribution XX) consider the
coastal zone today as playing less and less its former rel@@fre food supply; they
indicated having been obliged to adapt their practitedh by increasing fishing
volume by using less selective equipment and by developing new techniques aimed
more at the deeper sea, these often not feeryurablyconsidered by the olddishers
They estimate that overexploited species are mostly farodnd the island base,
especially species from the Lutjanidaedavullidae families much appreciated by
consumers and thus having a significant market value. Hence they estimate that 80% of
fished species are in decline, and that 5% are overexplgtadtularly those found
around theFADs. In this regard they specifically point tmarlin (Istiophoridag,
dolphinfish(Coryphaenidaeard tuna(Scombridag Nine out of terfishersattribute the
reduction in fish numbers to the total absence of regulatdmad fishing practices and
to fishing techniquewhich are damaging to theesourcesOther causes, idengfd less

unani mously, include: fAhuman mal i doeadb, de moc
ecological knowledge. Practices which do not resfferbiobgical cycles and habitats
are also mentioned: not respecting a speci

equipment directly on reefs, failure to align fishing sessions with the lunar cycle and,
finally, water pollution.

Information availableon sampling andfishery globally is fragmented and
incomplete, even on occasion contradictory. Such data as are available concerning the
state of fish stock, popatlon dynamics or biodiversity in generals well as analysis of
means of protection, consation and value extraction from the knowledge and
experience ofishers derive from greyliterature and a few fishery studies. The lack of
an organised system of collecting fishery information enabling monitoring of fishing
effort and its effects on fispopulations via the szand weight of hauls constitutes a
major obstacle to any kind of management of coastal fishing aiming at the reduction of
overexploitation(Mateo et Haughton, 2003Yhe putting in pace of an observation
networkof fishery activity therefore constitiga priority (see role of the SIH, patitl).

E/ Fishing to eat or to sell

Smallscale fishing ascommecial venture distinguishes itself clearly from
subsistence fishing by thiesheb s desi r e t (box moel). For tlefisker c at ¢ h
therefore, fishing is not approached solely as a means of feedifayig, but serves
as financialactivity meant to ensure an income by providing the market with fresh fish
products. Thus flaing becomesn economic activity transcending the local level of the
fishing village and engaging with such challenges as arise at national level. In the first

29 A socicecononic interpretationof fisheries exploitatioras complement to the much more coom
biological onglLaurec et Le Guen, 1981).
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place, at thidevel they have to participate in the reduction of the deficit operating

within the commercial equation by increasing the value of exports while also reducing

the volume of fishery imports. In the second plaftghers have to respond to the

increase in dmand for quality producis the Portau-Prince clusterwhere the highest

income is concentrated (among expatriate and national populations alike). In the third

pl ace the countryds food spercapitaconsympsont uat i o |
of fish still being very low (5 kg per year, i.e. a quarter of the global average). All these

national objectives operate in conjunction with the local desirgsbérsto increase

their revenue, together leading to a significamtrease in fishery productiorgas

opposed to thsituaton as it would operate #n entirely subsistence economy.

Box no. 1 : Commercial and noncommercial fishery

A Selofnsumpt i meferstb alldidghingnofywich the entire haul is consume(
the fisher and his family. Byextension, the meaning of subsistence fishing cal
extended to include the villages to which th&hers belong whenever nefishers
receive fishery products within the framework of a ft@mmercial exchange, usual
in the form of a gift.

A Sub s ifsitsehnetemgto all fishing aimed at providing fish for roommercial
ends. Seliconsumptiorand selsubsistence fishing count as subsistence fisihghe
same time the description is not really accyrgieen that a part of subsistence fish|
may be commercialised when setinsumption results in a surplus (whether at
extended scale or not). In no instance can such a surplus represent more than 3(
total production. The portion meant for setinsumption therefore constitutes at le
70% of production.

Incontrast o subsi stence f i shi ndefinedas alldishingio
which the practice is motivated by the desire to sell. At a minimum, 70% of prodi
should constitutehe object of a commercial transactidrhe remaining 30% may b
passed on to thiesshersand their families as gratuity.

A Mi xed fisifishimg of gvbich 51% to 69% of the production is used
commercial purposes, while 49% to 31% is consumed bijsthersor else passed on |
others forfree. Thus this is a form of canercial fishing of which only a part of th
practice is motivated by the desire to sell. The other part is motivated by the de
fish for selfconsumption, for exchange or to give away for free. This is not a cas
surplus resulting from fishing for setbnsumption, since the extra effort expendef
order to create the surplus derives from full knowledge of the fact that the add
production is meant for purposes other than commercialisation.

In order to ahin these objectives, for some twenty ngeaow the focus of
international aid has beean modernising the means of production, notably the
motorisation of boats and the use of more productive fishing equipment, thus to enable
fishersto target species d¢figh market value (lobster, queen conch &mdecolouread
fish) for the intenational market or the nationane (i.e. the PorauPrince cluster
Facedwith a situation in which most smadtale fishing is done using fishing boats of
small dimensiori of which the legth rarely exceeds 6 int h e A reactiom of 0
fisheries development experts is to propose the modernisation of boats in order to
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replacedugout canoes and sailing vessels with motorboats. Allowing for a larger sphere
of activity and loger excursions, this strategy aims at creating an impressive increase in
fishing effort and the exploitation of new fishing zones inhabited by stock thus far still
underexploited. The sustained focus placed on the development of fishery BAidsd
forms part of this strategy and illustrates the desire ofMIARNDR to displace fishing

effort from shallowe zones, of which the demersal stock is often overexploitedgep
seazones, of which the pelagic stock is in a much better state.

Could the hopedior development of sma#icale fishing over the next few years
limit itself to this policy of modernising the means of production? In other words, is this
strategy sustainable?

If fishery is considered solely from a biological perspective, the response may
well be positive, provided that the redeployment of fishing efforts towards digamger
demersal resources still relatively unexploitedi and pelagic resources around
established~ADs is accompanied by the rigorous management of fishing skmrkif
this stock comes to be overexploited, it is highly probable that the modernised fleet
would return to the exploitation of the shallower areas and there be in competition with
tens of thousands dfshersstill engaged in smalcale fishing operations eithéy
choice or by necessity, being excluddtbm the policy of fishering effort
modernisation. Such a competition would be both a biological disaster, leading to the
collapse of exploited shallowater demersal fish stock, and socially catastrophic,
leadingto the abandonment of fishing by mafishersin the face of their economic
A f ai &nd to @& general shortage of fresh fishing products across the totality of the
countrybés coast s.

On the other hand, fishery is considered from a widperspectiveintegrating
the social and economic aspects, the response is resolutely negative. Reducing the
development of smalcale fishing to the modernisation of the means ofymtazh is a
strategy that is neither economically nor socially viaQlatfitting all the fisherswith
i mo d eeguiptnent would mean a spectacular increase in the cost of fishing
excursions, which would inevitably lead to an increase in the selling price of fish.
However, it is very probable that the demand would not be equal to this-peody
fish supply, given that the purchasing power of most Hatimould be insufficient.
Within this context, only those outlets targeting a more affluent market (big city
restaurants, hypermarkets and exportation) would remain as consumers, agsb#saa r
significant number ofisherswould be obliged to reduce their area of fishing activity,
increasingdfishery effort in relation to shallower water resources, these d&reaeatly
overexploited and # only source of fishing for smaficale fishers not having
benefitted from the modernisation strategy. Finally, there is a great risk that over time
the general modernisation of the means of production would result in both an economic
and ecological disaster, with serious repercussion$ofmt securityand thus for the
well-being of the Haitian people.

Any modernisation of the means of production should therefore be done while
keeping in mind the capacity of fishery resources to subsist in the face of such a change,
as well as the capacity of consumtrsncrease their demand for good quality fishery
products but at a higher price. Usually this type of modernisation would inevitably lead
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to the drastic limiting of the number of beneficiaries of the policy, leaving the majority
of 45728 of t dfigherg(as pen cemsysdalata) out in the cold, something which
would be socially unacceptable.

Within the Haitian context, any modernisation of the meangrofiuction
should therefore be accompanied by complementary measures aimed dtstierse
unable to benefit from the modernisation effort. In the framework of this assessment,
the experts have decided to focus on ecological intensification, the development of
aquacultureand strict managemefpartll), as well as onmprovement of the fishery
products supply chaifpartlll). This improvement aims at crafting a better response to
a challenge ignored by the modernisation of the means of production: how to reduce
significantly the volum of imports, of which a large part is made up of cheap fish, in
order better to align with the weak purchasing power of theense majority of
Haitian houskolds? Indeed, the high cost of fish compared to the average household
income is one of the factors which explains the low levglesfcapitaconsumption of
fishery products in Haiti. On the coast, responding to this challenge would not result in
the sidelining of subsience fishing, but rather the opposite. Any fish caught by
subsistencefishers can be seen as substitutefor an imported fish, and thus a
contrb ut i on made to reducing the countryods

Fishing to eat or to sell? The answer is now quite clear: fishery should first and
foremost serve as fdasource, which requires two & of fishing: substence fishing
for selfconsumpion andcommercial fishing to sell, thus to feed those Haitians who do
not fishthemselves
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Aquaculture has been practiced in Haiti since the 1950s. Developed by statal or
parastatal organisms (NGOs, FAO, government departments), until retdatiysed
on freshvater speies and was limited to hilltolakes and today to lffoating cages in
the brackishwaters of lake Azuéi. There is also a smadicale aquaculture operated in
basins (concrete or earth) at the famdy village level. So why not reboot the practice
of aquaculture? This is a question posed by older Haitians who remember more
expansive periods of development. Aquaculture, if implemented while ensuring that the
production of input is local, could provide a good response to the protein requirements
of the Haitian population, which reachesarerage of 18.25 kg per yeai.e. a daily
average ration of 50 g per pers@fayser, 1970)Per every 100 g of food the protein
conent of small pelagic fish is 18.g, for tuna fish10 g and8.5 g for other fish,
including reefbased species and those raised via aquaculdarelin andCrosnier,
1975).Annual consumption of 8.kg of fish thus only providegbout 450 g of protein,
.e.25% of t he popul3hRoom foronprovementisitherefone ampls,
and aquaculture has an undeigatole to play in this regard.

A/ Past experience

Since the 1950s the FAO has hoped to stimulakefarming and has distributed
tilapia fry (Oreochromis mossambicus the country The project ended four years
after comnencement, but training and popularisation continued, and until the end of the
1960s there were 5 000 families practicing fish farming.

Between 1985 and 199tivo new projects were launched by the MARNDR with
financing by theUnited Nations Development Pragnme PNUD in French) and with
the help of he FAO (Célestin, 2006).The first nationalaquaculture hatcherywas
established in 16 ponds along withining productionandfry feedingcentres as well
as the introduction of new lineages. Tamn was to bnefit from hilltop lakes by
establishing aquaculture installations on them. For the whole of the 1990s the
persi stence sotiopdlitlta crisisocreated ra ypdnerful obstacle to the
development of aquaculture production and avenues toward eaiaifisation. Today,
more than thity years later, of 126 hilltojakes selected only a few operatiopabjects
remain. But these operations have enabled the annual production of 414dbfisles
and 82 719 tonnes of vegetable mattawving significat positive agresocicecological
impact(Celestin 2017).

At the beginning of the 1990the private sector also took an interest in the
aquaculture sector. A giant freshwater prawn féliacrobrachium rosenbergiiwas
founded targeting the export marketRlorida. A first testlelivery of close to one tonne
was made, but the economic blockade imposed by the United States from 1991 to 1994
led to the cessation of food imports and as a result the productidiaabbrachium
had to be ended as well

It shodd also be noted that in 198&s a result of 6 million US dollars in
financing, an experiment with breeding shrinvas started on 400 ha in tli&rande
Sal i ne/regofsonductee by the multination&hrimp Inc. based m Florida
For socicpolitical reasons this initiaterdid not advance.

31 These values are only valid for when fish is served al®eeving it withstarchy foodor adding it as
condimentadds a protein supplement to gtarch of whichthe nutritional value is therelponsideraldy
optimised the proteinstheycontin being thus better digestible by the human Kéigure 2).
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It was not until 201Ghat a significant project emerged. An NGO led by an
Ivorian entrepreneuGaribbean Harve® took the initidive to develop aquaculture on
LakePeligre with a hatcheryof red Oreochromis ioticus of which the stockad been
imported from Egypt and Israel. Another private entrepren€aimo Aqua Ferme,
participated in the construction of anotlimatcherydedicated to the same species, also
built in the suburb ofPortauPrince. It is aimedat supplyingthe 16 floating cage
growing arean LakeAzuéi, of which the surface i70km? of brackishwater(13 g/l).
This farm is the only fish farming enterprise in Haiti having achieved commercial
viability: it provides a production capacityf 40 tonnes per week and emptoB6
people.A frozen packaginginit as well aadministrative spaces have besstablished
in containers on the lakeshore. Production flow does ppea topose a major
problem; however, food is imported from the United Statdsch renders exploitation
vulnerable to fluctuations in the value of Haitian currefptyoto 20).

Photo 20
Floating cage used by Taino Aqua Ferme on Lake iXph®to:Marie Aragq.

Finally, despite thesociopolitical and economic constraints facedjuacultural
production has advanced since the beginninghef2000s, increasing from 200 to
almost 400 tonnes per year. Howewhe limited nature of convertibkurfacesneans
that the developmental potentialarfuaculture production in frestater s alsolimited.

It is therefore necessary to go further and imagine an dussed aquacultural
production insteadfigure 20).

32 www.caribbeanharvestfoundation.org
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Figure 20
Aquacultural production ifaiti between 1980 an2011.

B/ Oceanbased aquaculture development?

To developaquaalturein the sea, two solutions can be envisioned: breeding in
floating cages or in basins.

In floating cagesa solution in widespread use internationally, vrability >3 of
breeding is threatened by illnesses, climatic intemperance (cyclones and)stben
high costs of feed and pollution of the landscape broughutabyp unconsumed
foodstuffsand fishfaeces At the same time, in open areas the effluent created by
breeding is dispersed into the landscape, making ficdif to derive benefit fromti
Multi-trophic integrated agpculture (Amf al so called fdfcircul ar
noteworthyattempt at redung these two risks, and one whiisharousing a great deal
of interest among Haitian officials. It could become the subject of significant
developmenbver the next few years. A feasibility study was recently conducted in the
protected marine are@PA) of the Trois Baies national park, in the nentbrtheast
part of the countryfKrameret al., 2016).In total, fourteen speciesere identifiel as
possible to integrate into such a circular aquaculture project, among them three marine
algae species of the gen@&@eacilaria, AmphiroaandAcanthophoraas well as an equal
number of sea urchin and prawn species, two sea cucumber species, twe dpeales
(i.e. oysters) and one marine gastropod species, the queen conch. But the expansion, in
the region, of the presence of the red lionf{Bteerois Volitan, originally from the
Indo-Pacific region(Albins andHixon, 2011),shows that the danger afspecies bred
as part of an aquaculture venture becoming invasive should not be ignoriedi|grért
in the case of mdators It is for this reason that our assessment does not recommend
ocean aquaculture using cages, but rather basins.

33 Viability correspondto acombindion of a steady statéit h e ¢ o rmofinecasaaryiamdrsufficient
conditionst o exi st a,ramd agymamip stateadaptatdedtoconditionsfi t h a t can combine
ensuredevelopmené 6 Doumenge F. (1983).
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the ajuaculture integral recycling system (SARI in French) perfected by thé@ies

et al, 2008, 2013, 20147 R aw & ytype tubs are required for inducing reproduction

in the progenitors. The totality of the structures is kept in greenhouses in order to
maintain a yearound constant temperature, adequate for noatis reproduction and

good growth of the fry and young fish. Boreholes located on the ocean front, on the
upper part of the beaches, enables the procurement of seawater free from pathogens and
competitors. Other boreholes provide the installations with fresh water, notably to
compensate for evaporation of water used for breggimoto 5).

v vy

Photo 22
Prototype ofSARI established for six years by the IRDNtbour, Sénégal
© IRD Panfili, Jacque.

Growth basins can be installed time very salty, sandlay stretches of soil
coveringthebhck of mangr ov e.Hemre are kept maealy batehdsinfit ans o
order to avoid unscheduled reproduction (males expend far less energy than females in
order to produce gametes) for a growth period of six months, during which the tilapias
grow from 40 g to 400 g. In addition, this system préseaproduction outside of tan
and thus the possibility that the tilapias might become an invasive specietl lien
months are required for amoplete breeding cycle. The ware not usually a@red by
tides except during floodingAs a result of their ésemesalinity, these areas house only
the sparsest of biomass. As a result, installing aquaculture basthem has little
impact on the surrounding ecosystem, all the more given that these environments are
unsuited to any form of agriculture. On the other hand, the mangroves protect the basins
from intemperate weather (notably cyclones) by their leafy raadsfurther provide
good quality water. Indeed, the replenishment of the water in the growth basins is done
naturally by the currente/henever conditions allow, or otherwise by pumping water
along tidal channels using renewable enefglyoto 23.

Photo 23 ,
Example of growthbasins for prawn
built on tans, New Caledoni@&utura §

Sciences(© JM Lebigre.
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2. Ecological intensification

A/ Creatingartificial habitatsin coastal areas

PAST EXPERIENCE

Artifi cial habitats are still a rarity in Haiti. €hfirst immersion site for an
fartificial r e gARD dates back to the 1990s. It is in therd departmentin sight of
the beaches d@apHaitien that the wrecks of old cars (without engine) were submerged
in order to create a rezation zone for divingsfiorkelling and fishing accessible from
the coast. Little ecological information could be gathedealt this first site, except that
itenabledthe r eat i on of ar e as ané fxequentes byvioedl diveric ol oni
andfishers(commentary byRobertStryhanyn) Following this first submersion aritle
fact that it had an noteworthgsult, a seconsite was developed in 2007. thmat case it
involved the submerging afoncrete pyramids of m® in a 5 m seabed, also rapidly
colonised(photo24).

Photo 24
Artificial reefs of concretenithe form of pyramids with holes in thefsourceRobert
Stryhanyn- ECCOMAR).

Following these two initial projects, created as private initiatives, a
experiment al pr oj e cCreolefarfi Il @tds Hiaampui ift plapgeo i s S 0 n (
in 2014 onthe western part of Cow Islanfiyjnded and piloted by the American
University of North Carolina within the framework of its laboratory for applied ecology
named f ABACOandSlased mtthe Bahamas. Thigeriment aned at
installing ARs, made up ofioneycomb blocks, on a sedimentary substratuorder to
create,ex nihilg a miniature reef ecosystem by providing shelter, i.e. a residential
space, to fish andrustaceanmdependent of theearbymarine spermatophyteagrass
beds The governing hypothesis of the experiment was thateluoeetaof the fish
species coming to inhabité AR would provide the seagrassth nutrients and enable
the development of their biomass. On a level of fishery the experimentngeassting
one, since it enables thesjification for the introductiorof lobster and other main
species targeted for coastal fishifkgitjanidae, Serranidae, Haemulida®n the other
hand, it was surprising to note that it was able toeiase the bionss of a seagrass bed
which, once coveredy a AR, systematically disappeared tentative cost/benefit
assessment of ¢hfunctionality of the seagrass beeimains to be mad&llowing
monitoring for 7 to 10 yearghoto25).

63



Small-Scale Rsheries in Haiti
English synthesis

Photo 25

The i mpil poisono project, the artificihhabitat attractsnarinefauna which through
its waste fertilises the nearby seagrass bésisurce daco Scientist, NC University and
J. Allgeier).

The three projects noted above, while being narrow in scope and two of them
not being subject to scientific monitoring, would appear to validate the uaR®ffor
populating an area with local species, notably species targeted for fishery and the
development of permanenttyl aced f auna (coral, spongesé) .
this assessment seeks ttevelopmenbf artificial habitats along the edgesMPAs in
the south, so as to optimise their overflow by offering new implantation sites for coral
larvae, shelter for juvenile fish and cover for targeted adults in order doiselthe
fishery seascape well beyond A (see Recommendation$)ithin the famework
of this assessment a pilot initiative of fishekiRs, callediiLa k ay p (Ceesleofor 0
if i s h )waswseaed in order to improvishery for some 200 coastishersof
Aquin Bay.

ADAPTED ARTIFICIAL FISH HABITATS IN HAITI: LAKAY PWASON

The principle ofartificial habitats AH) is simple, concerned above all with the
restorationor creationof habitats adapted to marine species dwelling on hard seabed,
notably coral, all while protecting the soft surfaces from damage, sudioasnets
destroyng seagrass bedshe artificial habitat operates in three stages: a) by attracting
marine species targeted for fishery by providing them with adapted habitats (snapper,
groupers, lobster); b) colonisation of the habitat by the targeted species; c¢) production of
the desired resource, the HA in this regard fulfilling three essential functions: protection
(sheltering juveniles or adults according to design), nursery anddiggion, as much
for the algae, coral and mollwsemplanted on its surface as for tbeistaceansand
adult fish sheltering within them. As a general rule, the success of the installation of a
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HA as a means oftrengtheninghe productivity of a given an depends on three
parametersimultaneouslyOn the one hand it depends of the quality of biophysical and
cartographic datehfydro graphi¢ currents, meteorology, spawning areas, nursery areas,
fishing areas, regulated areas and maritime activity); enother hand it requires
management (organisationfighers selfsupervision, regulation, monitoring); finally it
must be imitative of nature iretms of its design (with regatd animal behaviour of
targeted species, the form of natural habitats spatific functions to duplicaté
placement, orientation, depth). These three aspects are fundamental, with biophysical
and cartographical data enabling the identification of suitable installation sites (species
depth, trophic inputs, presence of coastaltsheetc.); management techniques, when
effectively used, enable the management of fishing intensity with regard to reefs in
order to ensure optimal efficiency and sustainability of stock. Finally, data rédetieel
design and placement AfHs on the sabed ensure habitation objectives and ecological
functions with regard to targeting speciethplogy are realisedboxno. 2).

Box no. 271 Different types of artificial habitats recommendedfor fishery in Haiti

Based on a dozen designs made with tibép of fishers (notably professional underwat:
fisherg and field data gathered, four original designs were created within the framework
assessment with regard to species targeted but also locally available material artbkmnc
the Boat reefthe Lobster reef, the Random cluster, and the Join{IN&).

Boat reef, proposal for an adapted habitir adult lobsters, yellowtail snapper, snapper (r
and silve), sardnes and kwokwo. Depth from 1040 m.

Boat type artificial reef; top: vie from — 1-metsseas st
below, bottom: view from the side wit N
separation planks indicated. I l D |
The advantage of this AH is that N — —

makes for easy ocean placement du
its boatlike form, i.e. a floating
structure which can be towed and, at-
right location, submerged af@ the eencnera coue
waterway. T

3adm

Lobster reefdepth 11 to 25 m.

These modules are made of simple Sk zretsn wegousics o: M i Funi

plates, concrete slabs or tied and weigt :

bamboo, placed on 4 bricks or cinc

bl ocks, based on t 14

Thke ou plague en

used for more than thirty years by Cab ===

and Caribbean fishers

Parpaing

Lt
Fonds sablews j_ L

65



Small-Scale Rsheries in Haiti
English synthesis

Random clusterfor juveniles on hard coral surfaces, frahm to12 m deep

Blocks of debris from construction
sites, collected and washed before
submergence (concrete, rock, steg
sheet metal). Volume of the heap:
10to D m3, i.e. 12to 24 t. The
height is between 1 and 2 m, and
the length between 7 to 9 m (two
surface buoys ensure the site is
marked out). The reduced size of .
the blocks enables their transportation to the site
the fishes, day after day.

© M. Foulquié.

-

Joint reef

Targets lobster and juveniles of particu
species at a depth ofn7 to 20m. This
AH constitutes a synthesis between -
Lobster reef and the Random clust
modules thus aimed at two objectives.
is designed to be resistant to cyclor
induced swellg(> 17m based on testin _
conducted in Guadeloupe) as well as
durability in excess of 50 years.

fiJointo reefs | obster &
Bouchon, 2018).

In order to confirm these data, four field investigatioc@mprising 147
interviews wth localfishersregarding boats, diving into exploitedtural habitats and
behaviouraknowledge about targeted species were conducted in 2018 and 2019 in the
Sud andSudEstdepartmentglV.3). Theprinciple of artificial reefs AR) having been
well-received by the locafishers the HA design was implement€dox no.2) and
three priority sites selected, one in thguin bay, another in thelacmelbay (the town
having the advantage of being linked to the fao¥Prince market by a regularly
traversed bs route), and a third between the small islandKafalo and the coast,
demonstrating a significant potential for lobster harvegfiggre 21).
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Figure 21
Map of the 3priority sites for the submergence of pilot artificial habitats, identified

throughmulticriteria analysis and field investigations among the lbshérs
Pioch, Hardy, 2020

One site is particularly interesting for the placement of an artificial habitat,
namely Aquin bay in thperimeterdocated between Lozandier aGdosse Cayesn the
perimeteo f t he f ut umaene prdtegtedizor(fighra 32D

Exemple ofnatural habitat attractive to
targeted species, made up of a typical
coral cluster (acordipot at o0,
out) viewed from the side and on top H =
2 to 3 m, diam. = 2n.

, Saint-Louis

28
73300 ™

Fi1816.9892N La: 73479540/ | 1: 200 000

Figure 22
Priority submergence site recommended forfisteeries artificial habitat projecdin the

MPARAquinbayd T due to access and sep fecility, as well as soci@cology contexts
SourcePioch, Hardy, 2020

Coralreefs are raredre, and mainly made up of larglcks (of the Montastrea
or Orbicellatype). Some of the natural habitats form out of corakep (commonly
known as c oofato 3 rmegresif whiclotkesmost extensively colonised are
located on sandysea bedsand exposed to strong currents resulting in uniquely
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hollowedout features (both in terms of height and dep#urtificial habitats of the
Aboat 0 atppds minjicahie mdtudal habis used by targeted species (snapper,
groupers grunts jacksor king mackerel, whereas the lobster reefs are more aimed at
lobster and the random cluster are aimed at the saesgesponly at ayoung stage.

This ste serves as a testing ground fishersand their associations via participative
cartographic toolg¢lV.3). It should be noted that tterea closest to the village in terms

of access through paddling corresponds to the identified site, which mirrors the
disposition of coastal zones targetgdthefishers making it easier for them to operate
here given the means at their disposal (small open boats, paddles, sail, small motors,
unsafe conditions).

Fishersare unanimous iffavouring submergence oértificial habitats, albeit
with some concers: what is the depth of submergence sufficient for avoiding risks to
navigation (i.e. running aground)? Can artificial habitats be used as attractors with a
lamparo (acetylene lamp)? Can the installation be reversed? What is the volume caught
and the distnce to travel compared to the natural reefs in relation to the coast? Based
on their responses to these very valid questiondigherscontributed to the creation of
an organisational plan for the submergence site, with each type of artificial habitat
distributed across the selected dffegure 23).

Aquin
Land subject
to inundation

Land subject
to inundation
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Figure 23
Location plan for the artificial habitats according to type (each module represented by

an icon the ovals represent the Random clusters) afthen bay pilot site
SourcePioch, Hardy, 20Q
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Provided there is adequate management and a reorganisation of the commercial
system involved (paitl) for the 200 fishers concerned,10000m? of submerged
artificial reef could result in a fishery production of 200 to 250 tonnes per year. If one
constlers that a healthy reef produces around 35 tonnes of fishery biopedan?,
these10000m3 of submerged artificial reef could demonstrate a fishery production
total equivalent ta coral reef surface area 0630 7 km?. With the durability of the
concrete used estimated at 50 years, a project such as this one could enable the
production of 1M00 to 12500 tonnes of fish, exploited via local fishing vessels
(paddle, sail or small motorboats) and techniques both-kmellvn and accessible
(hooks, trape

This pilot operation promiseshat, within the context of a adicipative
government, thdisherswould themselves participate effectively in the creation of a
network of artificial habitats and th#iey will also take care of it particularly if the
network proves successful both from a resoursepoint of view as from an
ecosystemic one. The network could be even more effective in the long term if it is
linked to one or mre MPA. Provided that the pilagxperimentyields positive results,
all that will be necessary is to add more sites within the framework of a national
programme. Thexperimentis currently set to run over three years in partnership with
the IDB and local organisationd/PA, fishers reef manufactimg companies). It will
enable arunderstanding of the conditions required for replication and the development
of a national programme for the construction and utilisation of the most efficient (i.e.
most costeffective) artificial habitats having as objective, iastf one site per fishg
ground(figure 16),followed by one in each largshing community in each area

B/ Ecologicalrestoration and thereation of territgies,Marine Protected
Areas (MPAS)

Similarly to artificial reefsMPAs have as primary objective the restoration of
degraded habitats and the marine populations inhabiting them. Defined by the
InternationalUnion for Conservation ofNature (IUCN)asiia geographic area which is
clearly defined, recognised, specialised and managed by legather effective means,
aimal at ensuring the long term conservation of nature, the ecosystemic functions and
theculur al val ues aBbRAs are legal editories enclosing & @articular
area in zones governed by rules which limit access to them as well as theitiartjlisa
even prohibiting these in cases of sanctuary spaces. These zones are operated according
to a management plan adegpto the MPAs own operation. The purpose of these areas
is not to create a new ecosystex nihilg but rather to put an end to, orreduce, the
anthropic pressures placed on the marine ecosystem in order to allow it to return to its
former productivity once the full restoration of the habitat has been achieved.
Ecological intensification is thus a product of the ecological restoration

For more than twenty years the FAO has been promoting responsible/sustainable
fishing so as to maximise the economic and social utility of such advantages as are
afforded us by nature, all the while reducing as much as possible the impact fishing has

35 This valueis far from being exaggeratetihus onMayottethe fisherybiomasss estimatedat 90 t/km?
(Wickel et al, 2006). On the unspoilt coral reefsf the eastern Indian Ocean could increase to
120t/km? (Trégarotet al, 2020).
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on ecosystems. In this regard the management of fishery by prohibition of regulation
applied to legallyclassifiedareas reserved for fishing orRds has become an ever
more common practice. Asresult, some amstral pratices have been rediscovered.
Indee, restrictingaccesdo fishing zones is one of the oldest forms of management
known to man. lis still used in the Ind®acific region and over the gtatwenty/thirty

years has seea renewed interest in the form of locathyanaged seascap@socally
Managed Marine Areas arMMA %), First created in the Pacific, the LMMA network
has now alg reached the Indiand&@an and is beginning to spread across the Caribbean
as well, preferred by numerous NGOs seeking to engage in the protection of
biodiversity and hie local management of natural resourdd® Territorial Use Rights

in Fisheriegor TURF) stems from a relatgphilosophicaloutlook. Fishing is no longer
conceived of as an activity regulated by the rule of free acdmgsinsteadas a
territorial actvity. The rational plan for the development of fishery establishedhly
MARNDR in 2010 proposes communal directives as an instrument for enabling the
decentralisation of decisiemaking related to fishery. In this regard it contains the
notion of territwial control over access to the resource via the drawing up of decrees
allowing for the regulation of acces o0 c ommun all waters by a c
authority. The implementation of this approach remains a challenge however. An
analysis of the causes obstacles to implementation, combined with a comparative
study of other countries in similar contextuld be instructive.

In Haiti, MPAs are recent creations. It was only in 2013, follaynihe creation
of the National ProtectedrdasAgency (ANAP) by the authority of the Ministryof
Environment (MDE in French) that the firdPAs were put in place. Currently
numbering nine in total, seven of these are situated in the south of the country, and the
remaining two on the coast Grande AnseAt the end 0f2013 a large protected area
comprising the Caracol bay, ti@rt Libertébay and thd.imonadebay wascreated in
the countryds nToors Bdies natonall paParcnmationat deseTrois
Baieg (figure 24).

36 See the sitattps://Immanetwork.org/
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Figure 24
Location of the proteetd marineand coastal areas in 2018 (in blue).
SourceUNDP1T according toAnap, 2018.

While at an international level thdPAs are now considered as an instrument of
fisheries managemefGascuel, 2019)those created specifically for regulating fishing
are rare. However, by prohibiting any kind of destructive fishing within their borders,
the MPAs have had an immediate effect on overfishing. As soon as figfffiolg is
reduced, anoticeablerevivification of fish populations takes place, as does arease
in the number of adults, i.e. the number of reproductive entities. In the midterm, trophic
chains are repaired, leading to the first consequences of an adult overpopulation: there
not being enough food availe within the MPA, predators start emigrag, a
phenomenon known athe spillover effectAs the number of reproductive entities
increases, stoo does the number of larvae and juveniles carried outsid&Bre by
the ocean currents, and that quite significantly. These biological effects,vetfect
creating a reserve of fish stock outside BeA, are all the more important given the
limited nature of fishingeffort on the inside. The same effects manifest in maximal
form inside sanctuary zonéggure 25).
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Figure 25

The effects of reserve creation from a biological and ecological perspective

While the primaryobjectiveof all MPAs is conservation, this is depentdeon
two otherparameter®f sustainability: social acceptance and fundifigure 26).The
creation of anMPA implies the implementation of specific means: informing and
training the coastal population and academics, the activation of $ameeil boats,
regular diving expaitions to monitor the revivification of the ecosystem and the state of
its health, cemanagerant of these zones by the logalpulations serving as partners in
i and even cmwners ofi the endeavourMonitoring of this type is all the more
effective and cheaper since it is carried out byfidteersthemselvegboxno. 3).

Sustainable funding

Su;tainable A Corservation/restoration of
social " habitats and ecological
acceptance communities

Figure 26

The threeconditionsnecessary for the sustainability of MiRPA.
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Maintaining an adequate level of acceptance ofVHA by the fishersis a
difficult task. In the short term they will be losing a part of their former fishingdey
and thus a part of their earning potential, without theedse in fishing productivity
beingoffset by an increase in the price of fish. The more their fishing territory shrinks,
the less will be their willingness to accept MEA.

An MPA destned to function solely as a sanctuary will only have positive
effects for fishing after, at best, ten years or more, i.e. a length of time likely to induce
only a low level of social acceptance. In order to transform into a useful instrument of
fisheries nanagement more rapidly, titdPA has to combine a sanctuary zone with
fishing zones of sufficient size to ensure the economic viability of the coastal
populations who would be granted conditional asdesthem and would also be
involved in the cemanagemenof their resources. This type of conditional access
constitutes one of the biggest advantages posed WWPaainsofar as it opposes the
usual free access tartieorial waters granted to all Haitian nationals, this being a reason
for overfishing and thempoverishmenof local fishing population€Exclusive access to
fishery exploitation would lead the latter to consider fishing stock as natural capital and
a heritage to be transmitted to their children.

Ecological engineering should serve in supportthe creation ofMPAs by
providing artificial habitats which would optimise the spatial diffusion of the spillover
effect for neighbouringstretches of water and thus improve the chances of social
acceptance of thelPAs by thefishers From the moment oheir being put in place, the
HAs would in effect enable several species targeted for fishing to shelter within them,
and the more a HA becomes covered with coral and larvae, the more it can act as a
facilitating factor in concentrating fish in one locatighus it would enabléshersto
increase their production, particularly where they have exclusive rights to the use and
management of the marine populations thus concentrated. Placing a HA MBAan
should therefore be presented to fishersas a meas of, on the one hand, enabling
them to partly make up for the reduction in their fisheftprt imposed on them as a
result of the creation of thdPA and, on the other hand, as an opportunity to enjoy full
use and management of a new fishing territargling much productive potential likely
to increase over time.

C/ Clustering of fishingesourcesff the coast: designatdeADs

The use ofFish Aggregating Devices (FADYppeared across the whole of the
Caribbean at the end of the 19§Beynalet al, 2000).At the international symposium
held in 1999 at Troidlets in Martinique it was presented as a support to sustainable
development in the Caribbeafbe Gall et al. 2000) and was the subject of a
FAO/COPACO working group, of projes{Dauphin, Magelesd’, Carifico®®) within
the framework of which regional workshops were orgariSednd of a workshop

37 https://www.magdelesa.eu

38 http://www.crfm.int/index.php?qg=carifico+project&option=com_findei€&wv=search&Itemid=186
39 CRFM, 2013. Report of the CRFMIICA CARIFICO / WECAFG IFREMER MAGDELESA
Workshop on FAD Fishery Management,-0Bl December 2013, St. Vincent and the Grenadines.
CRFM Technical & Advisory Document, No. 2013/ 9. 42p.
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dedicated to the production of manuals of best practice held in 2@EntVincentet
les-Grenadines (CFRM, 2015).

In Haiti, the attraction exercisedy floating clusters of matter on fishery
resources has lefishersto construct, through their own handcrdf\Ds from plant
matter and discardednaterias held undewater via nets, ropes, boxes. Floating
moorings made from coconut leaves, covering ad@um? is the oldest instrument
aimed at clustering fish used lfiighers(in use for some forty years). However, these
days they tend to use a method of attracting fish consisting of floats made from bottles,
from traps floating between two currents amdnf immobile traps anchored tbe
seabed by a rock or a peaf metal such as a car engine. This method enables catching
small pelagic fish used as balthe use of homemadeADs has lead to a progressive
redeployment of fishingffort aimed at large pabic species in the opeea, adepths
of more than 100 m all the way to 1000 memen 2000 m irzonesfurthest removed
from the shoreAt these depths the homemaEADs are replaced by modefADs
made according to designs widely disseminated intematjoby the FAO(Ben Yami
et al, 1990)or regbnal organisations such as tleaiern Pacific CommunityGateset
al., 1996). Anchored FADs enable the capture of large pelagic fish, and notably
migratorys peci es such as tuna, Kking mackerel , dc

Since 2003, at the instigation of the government as wéalitashationalagencies
such as théDB or FAO, and especialljhbse representing Spanislaitian cooperation,
the installation ofFADs has been done in the open sea off the coast dbubid&st
departmat. At the beginning of 2008, the placemeot 24 FADs i three per
communityi was planned, but without tHshershaving been prepared to manage the
equipment and to exploit the resources in a collective manner. As a result, the time
necessy to prepare thdisherd s a s s o c i atHAD-lmased fisking dnel to ¢oin o0 p
together towardsperationalisatiomed to the installation of thEAD only taking place
in 2011. Thus it was only from that year that this mode of fishing started developing in
a significant way, and that following an initiative to gather together all information
required for the conception, fabrication and ocean placemdphADE (Gervainet al,
2015).

Following training provided by the governmemtn d a number maidf NGOs,
drumt echni qued became ¢ o mmo rnueopnsistaroptheeuseeoh t e d .
metal drumsattached to a drifting vertical line of 80 to 200 m employed to catch large
fish at depth (yellow tuna and marlin in particular). The hook, generally usely,smg
baited with small, livetuna fishc al | ed (Katsuwanus epgl@amis, Thunnus
alalungg. Up to a dozen metal drums can be fiedund aFAD at the same time, and
monitored by one or two teamsftghers(figure 27).

http://www.crfm.int/images/Report%200f%20FAD%20Mgmt%20Workshop%20(final%20version)%200
3%20Feb%202014.pdf
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Figure 27
Metal drumfishing around anchoreldADs.
Sourcebased orAECID, Haiti.

Chardonnieress the Haitian towship best equiped with regardo FADs. The
perentage of excursions usigADs hasreached around 60%. Two associations are
responsible for this: th€hardonnieresisher s associ ati ojpcreetddPEC i n
in 2002 and boastig 173 members of which 60 professiorfédhers 13 non
professionals and 100 female tradeh® Group of organisefishersof Chardonniéres
(RPOC in Frenchcreated in 2009rad comprising 48nembers, all professionashers
At Bainet thefishersareunited into a federation named the Communal unidisbén s
associations of Bainet (UCAPEB in French). They have been provided with fibreglass
boats with outboard motors and sea rescue equiphethe MARNDR Food for the
Poor , t he FRRfiGhersof Ghardonnieresatchan average of 10 550 pounds
of fish per year (about 5 tonnes) at a commercial value of about 357 046 gourds
(between 4 800 and 5 000 euro&$. a comparison, one may coth® r t hat t he to
otherfisherscatch an awage of 4594 pounds of fish (25 tonnes) corresponding to an
income of 247037 gourdes (B00 to 3500 euros). However, even thougAD fishing
can provide increased revenue, it remains limited by the rathérary nature of its
productivity (though less so than drag fishing) and byféndlung location of fishing
areas; any unproductive excursion has a negatifect on the operating buetgf the
fishersinvolved. The introduction oFADs along with mtorisation (according to the
ports, 92% to 100% oFAD-related excursions are made using motorised boats) has
therefore only barely reduced pressure on coastal zboemstead has merely enabled
the exploitation of resources formerly little taken adaget of, or not at all (such as
yellowfin tuna and blue marlin) by making them more accessible to the small, deckless
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boats making wup t he-sdalefisking fieet ptovided distargeason 6 s s
to cover are not too great.

Thefisherstrain themselves and little by little modify their practices in order to
streamline them. They band together and try to face up to the challenges posed by
modernisation, adopting emanagement strategies for fishing areas and taking
responsibility for their terrdgries. However, such aid as are provided to them is usually
not sufficientlybroad, or ofters i gni f i cant obstacl essuchnd up i
as due to the absence of naval shipyards for constructing suitable boats, the absence of
regulations to enge thefisher® s safety, t h eestablished madtiene o f cl e
routesi which increases the risk dfADs being destroyed by passing commercial
vessels. Fishing boats used are still too fragile; the majority do not conform to
internatonal maritime afety standards; they are devoid of decking, nor do they provide
shelter for thefishers and all are too small for travelling outside of territorial waters;
weak engines mean the time required to réasBs is increased, thus leaving less time
forfishingponce t hereé Al | of these o,awdtoeallyl es s ho
identified means of finding solutions in order to manage access should make up a key
part of any learned lessons shared. It is essential to ensure that knowledge acquired by
different groups dfishersbe disseminated and capitalised upon so that both knowledge
and knowhow regarding=ADs in Haiti can be further developed, and that sisdle
fishing of large pelagic species can become one of the primary pillars of fisheries
devdopment in Haiti.

3. Fisheries management

At the national level the governmergt the only institutionwhich can pass
legislation, ensure compliance with it on national territory and decide whether to
implement, or not, such constraints as @aynmmpo at an international level. At the
local level it is expected disherst o expl oit the countryods te
contribute to its food security and its international trade, all while operating within the
boundarie®f national legislation.n this regard a weak institutional and legal context is
often cited as one of the major problems faced by maritime fishing in(NBSMRNDR,

2010). Despite this argument being made for many years now, the problem remains
largely unaddressed. Thsociopolitical context has barely evolved in any kind of

positive way, and the decree of 27 October 1978 regulating the exercise of fishing rights

in Haiti has been rendered largely obsoléamb, 1999 Damaiset al, 2007). Of

course it is not within the scope this assessment tewrite fisheries legislation, and in

fact the shortcomings of the October 1978 decree is only part of the problem given that

the implementation of all national legislation suffers from a tfioége constraint: firstly,

the lack of huma r esources and required funding;
economic and political di fficulties which
functioning; thirdly, social acceptance of regulations, something which is subject to
significant influene by the first two conditions.

In order for fishing activity to be sustainable, ensuring the respect of governing
regulations is a necessary, albeit not sufficient, condition for managéndefined as
the totality offidecisioamaking processes, reguilam of practices in terms of actions
and interventions in a territory, and thenp | ement at i on (@drriereubl i ¢ |
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2005). It is also necessary to monitor the exploitatiofisbery resources, i.e. regularly

to gather data related to fishirgffort exercised on fishing stock and the production
resulting from it. Taking into account the wide dispersal of docking 632 having

been identified as part of a recent national fisheries suffigyre 17)i such
monitoring would only be possible whetige institutional organisation of the public
service is such as to allow for it. We will therefore be focusing on this latter requirement
before discussing the putting in place of a fisheries information system at a national
level.

A/ Institutionsin charge of fisheries management

Fishing falls under the authority of tdARNDR and its Directorate of Fishing
and Aquaculture (DPAQ which oversees thigshery sectarlt fulfils a dual function.
On the one hand, it plans the development of fishieityis within this context that a
national fisheries survey was conducted in 2018, 2019 and 2020 in order to perfect and
contextualise geographically knowledge about sis@dle fishing practiced mostly
within the informal sectof and on the other hantfunctions as primary contagtoint
for NGOs, service providers, fundraisers and international organisations seeking to
engage with the fishing sector. Their approach is often very big pictigetated, but it
does have local effect. Thus, for a dozen years tm®VvMARNDR has successfully
swpported the creation disherd s associ ations in the south ¢
them with the means of engaging in desga fishing. As a result it has earned real trust
from thefishersbelonging to these associatiolas, well as creating positive publicity
for itself from unaffiliatedfishers

The Haitian naritime and navigation service (SEMANAH in Frehds an
autonomous public organ operating under the auspices of the transportation ministry
and tasked with motaring ocean faringraffic. Its activities do not include monitoring
of traditional fishing boats, these being small.

This assessment has demonstrated the valWPéfs as instrument for fisheries
management, as a result of which wal on the Natnal Protected AeasAgency
(ANAP) i renamed the Directorateeneral of the Mirstry of Environment in May
2017, to tale its place as majarole-playerin Haitian fisheries policy, notably in order
to optimise the connectivity between protected coral raedsfuture artificial habitats.

The ANAP has extadedrecognition of the three sites identified for the placement of
artificial reefs(photo 8 andigure 21 i i.e. that of theAquin-SaintLouis bay and that

of the coast between Jacmel aBdlle-Anse i as priority zones and could provide
essential and complementary data to those already in the possestieMARNDR
(regarding hatchery zones, nursery zones, etc.)M®A comprising a site for the
placement of artificial habitats is planned between AgquiiSaintLouis by the ANAP,
which is hoping to integrate into its operational plan a collective management
arrangement closely involving the participation of lofisthers They would have free
access to théVIPA on condition theyacceptthe terms and comdt i ons of a ~fAg
b e h a v ¢harterrdawn up around four commitments: (1) no poaching; (2) no nets
covering artificial habitats; (3) no fishing for juvenile fish, arj (espect for the

bi ol ogi calofffShspexies. per i odo
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The governmenis also he giarantor of the respect of international regulations
(see partll). The MARNDR monitors the exportation of all ocean products requiring
authorisationDamaiset al, 2007).1t is also responsible for the implementation of its
agreements. Thus thereeatexts to which the MARNDR and the Mimgt of
Environment (MDE are signatories and engaged parties, among them the Gonvent
on Biological Dversity (CBD) signed in 1992 by Haiti and ratified four years later.
With this signature the Haitian state coitied itself to follow the 2012020 CBD
strategic plan, known as theadhi objectives. Four of these objectives relate directly to
smaltscale fishing in Haiti. Objective B6 deals with the sustainable management of
aquatic stock; objective B10 is aimedeaisuring the reduction of anthropic pressure on
ecosystems rendered fragile as a result of global warming and the increase in ocean
acidity, notably around coral reefs; objective C11 aims at converting 10% BE®de s
surface intdPAs by the end of 202(t is likely that the next CB strategic plan will
set thistarge at 20%, ever80% by 2030); objective E19 has as ambition the gathering
together of knowledge on biodiversity from scientific databases. Within this canéext
MDE publishes periodic repts on the state of biodiversity, on results obtained from
measures instituted to preserve, improve and restore it, and which present new actions
undertaken to this endIDE, 2016 MDE, 2019. It should be emphasised that even in
cases where it is not a formal signatory, in a number of instances it remains obligated to
respect certain international agreertse such athe Convention on International Trade
in Endangered Species Wild Fauna and FloréCITES) within the framework of its
regular relations with other countries in the region. Thus it is no longer allowed to
engage in trade with protected anerigk specis | i st ed on the | UCNOGs
states which are signatories to the CITES.

The agricultural departrméal directorates (DDArepresent the extension thie
MARNDRG s centr al services across the terr
authority of tke directorgeneral ofthe MARNDR, whose primary responsibility is the
coordination of administrative activities. Two services wittiie MARNDR share
responsibility for thefishery sectar that of Natural Resources and that of Animal
Production. The role fothese services is to coordinate activities undertaken in the field
closest to theole-playersinvolved. As a genel rule, these services are staffed by
personnel better acquaidtevith agriculture than fishery, and it is often remarked that
there is alack of coordination between ministries and technical services. Thus these
agencies appear very centralised anda$aving enough contact with the realities on
the ground. Sometimeisshersare not even aware of their existence, and sometimes
they encoater conflicts between them. Better coordination even integration of
maritime and coastal policy is sought: internal coordination between services, but also
external coordination with the ministries responsible for actions on the ground which
could immact fishery,

B/ Local managemestructures and intermediarynstitutions

While smaltscale fishing benefits from operating within a solid natideghl
framework, itcan only be properly managed (e.g. with regardegulation of activity)
through theputting in place of management structures or management oversight at a
local level. The aim should be to create closer relatletween the public services and
the fishers so as to enable the latter better to understand such regulations as are
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promulgate within their areas in order to manage fishieffort. Ideally a true co
management model involving the partners would be the best way of deciding on
regulations together and, as a result, would promote social acceptance of such
regulations.MPAs and exalsive fishing areas (TUREF which could be linked to the
installation of artificial habitats would provide a suitable legal framework for testing
such cemanagement agreemei(it®x no. 3).

Box no 3: Co-management of fishery

Mostly developed since the 8Os, the camanagement of fishery consists of
negotiated and accepted sharing of responsibilities with regard to the managel
fishery resourcegJentoft, 1989 Berkeset al 2001; Berkes, 2009 Weigel andde
Montbrison, 2013). Thus is power slaring between public services and a group
fishers (Feenyet al, 1990 which can even go as far as th&at8 or a governmer
agency delegating part of its prerogatives regarding the management of fishery ¢
thefishers who then become both de fawisers and managers of the resource.

Co-management involves a number of differente-players the fishers and other
professionals involvedn fishery activities, administrative bodies (national, regio
local), researchers and civil society (asations, local decisioma k er s é) .

subject to evolution over time and are often the result of a societal learning [
taking place over a number of successive iterations. And as for the developme
followed, the motivations, concrete moitias and stakes involved in goanagemen
are also unique to each situation, context, etc. In order to avoid missteps, it is th
essential that any emanagement agreement spells out clearly the deeisaking
powers of each of the participatingr)@s, as well as the responsibilities they will
undertaking. It is also necessary to ensure that the scope of fishery activities to
managed is not too extensive, that the negotiation process between the partie:
limited to too short a timeame and that thBshersare adequately supervised in th
implementation of the emanagement agreemdhiYeigel et de Montbrison, 2013).

In actuality cemanagement can take various forms between the two extrerr
centralised governmental managemamtiee one hand and community managemen
the other. Between these two forms lies a continuum made up of sewesmagemen
levels: informative (the community is only kept informed of initias undertaken)
consultative (the community is consulted),operative (the community has sor
limited input into the management process), communicative (based on r
exchange, the camrns of the communjtare taken into account), adeibased (the
community advises the government), partnership (decistwsea male jointly), and
under community control (the community exercises power delegated to it and ke«
government informed of its decisions) (Sen alelsen, 1996Berkes et al, 2001).

Of these seven levels the most effective are those involvirgstiegsin an active way
Indeed, cemanagement is based on the hypothesis that the users of a particuere
would be as inclined torpdice sustainable and responsible fishing and thus shou
involved in the drawing up of management regulationserathan only having tc
implement directives handed down by a central administrantriaking into accoun
the stakes and the concerns they are meant to address. For the State, sucee
management of fishery creates more efficient management atlalower cost thar
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the use of a management model i-achditions ®
be had, the literature describes a number of advantages, notably conflict res
transparency of the decisionaking process, greater acceptability mnagemen
activities, making fishing communities more responsi@errini-Feyerabendet al,
2004).

Currently, local management of fishery remains in a formative state and centred
on fish production, even thougihe many professionafisher®-sand film monger 0 s
associations could constitute a landsdapeurableto the initiation of a policy aimed at
creating local management structures. Supervision of fisheries development is mostly
carried out by intermediary institutions (local or international N@Qx$ private service
provider$®). These institutions provide technical supporfisbers notably with regard
to the construction and installatiof FADs, and enable projects to implemented using
public funds, and sometimes their own (e.g. the instailatf FADs by the CPASA at
the end of the 1990¢lpamaiset al, 2007).

Increasing the number dishe® s associations at the <co
already one of the central ambitions of the national plan for the development of
maritime fishing of 2012014 (MARNDR, 2015b)and this objective remains relevant.

Initiated in 2000, the National association of Haifishers(ANPH in French) operates

in 96 of the countryds fishing communities
association ofea products merchants (ANAMPROM in French) of which the president

is also a member of the sttng committee of the ANPH. As a general rdisher® s
associations are diverse. Some aim at improving the -ssoiwomic situation of their
members fishersand traders aliké while others seek improvement in fishery. Some

of these asociations, whether operating @mmunity or national level, unitéishers

and merchants, whereas otherdude onlyfishersor merchants. They dispose of only
modest means, ¢ir resources made up from membership dues, rental costs of fishing
material (for those associations that own boats and fishing equiponentpome from a

supply store. Some associations have been able to acquire motorboats within the context
of fishery cevelopment programmes.

The communitybased management of fishing excursions eafisiers to
improve the conditions under which they practice their craft compared to their former
situation operating as poor, smatlalefishers all while reducing indiidual fishing
effort, since some crewsnly go out a few days every monftable 3). This type of
cooperative structure also provides participafisigerswith timely assistance whenever
a healthrelated problem should arise. Generally speaking, the: diehctiviies engaged
in by thesdlisherd s associ at i o nSoma assodptionstsgeciadise ineha s i v e .
creation and management of anchdféds, or engine repairs, the upkeep of buildings
and materials usEfor the conservation and storage obgucts. Others try to ensure the
organisation of alfishing activity in a particulavillage, from the collection of levies to
the sale of fish caught. In this regard they engage in the trainirgjegblayersin the
field, in planning fishing excursi@nin determining the number of people to participate
in a given excursion, in drawing up a fishing registry (containing information on the

“ONGOssuchasthédP ° che Anse dfPAR; Qxfam Qiebec Food foisthe PoorPrivate
foundationssuch as\quasol ServicegiCompagnie de péche dtaised (CPA-SA).
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size of the catch resulting from excursions, income gained and expenses), in direct
collecting of taxes on fish cahgto be used for maintenance FPADs installed in the
open sea.

One should take note of such challenges to viability as are faced by these
associations. The majority of them are created within the framework of international
public supportprojects of which the operation tends to unfold over too short a time
period to meet the requirements for creating and stabilising such an organi§agon
organisational construction of such associations from the ground up requires enough
time to ensure thelong-tem existence and efficacy.

The existence of an associative structure (formal or informal) grouping together
operators within the fishing sector hasreased to include 44% of fishing boat docking
points In total, 262 associations were recorded as paghase | of the national
fisheries surveyAnon., 2018)Operating as part of an association is generally favoured
by fishers though it does not always prevent intend interassociation conflict in
cases where fees for the use=&Ds are not paid, wére captains favour some groups
of fishersbelonging to an association over others, or in cases where the government
supplies new equipment and sharing is difficult. Nonetheless, in all cases the members
make an effort at resolving such tensions and adsflnotably by facilitating loans of
new equipment tdishers who do not have access to it. The creation of fishing
cooperatives was regularly brought up during interviews conduct&hatdonnieres
and Bainet as a preferred optionver fisher® s  a $8sD joining ta commercial
venture such as a cooperative is seen as a possible step towards rising out of a situation
of needing assistance and moving towaadsiore entrepreneurial mode of operation.
Still, the question as to the viability of these coapige structures continues to be
posed, notably following the termination of the fishery development projects having
enabled their creation in the first pla&ox no. 4 describes succinctly a case study on
transformation in the fishing industry carriedton two townships, illustrating such
adjustments as these communities have made in order to safeguard their &isding
commercialactivities whether or not supported by outside agencies, as well as the
hardships they currently face
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reference guide of the Caribbean public health ag€¢B&RPHA)** does not include
ciguatera in its list of monitored ilinesses, even though their proposed health measures
are meant to apply for decades to come.

Ciguatera is not the only ecoiomlogical risk factor. Some species cause
painful stings, capable of causing serious skin lesionsrddh&onfish also calledenk
Vini, ministaor pwason difgPterois volitan$ and thespotted scorpionfishScorpaena
plumieri*®] represent the most dgerous of species and can be fatal without medical
attention.The remedy currently most in use in cases of encounters with these species is
heat treatment, as described by one fisherman @€bardonnieresiiTraditionally pain
is relieved via heatrom fire or by applying a piece of materidienched in lukewarm
wat er to the affected body part. o

Other forms of food poisoning can also be present. According to the World
Health Organisation (WHO), illnesses transmitted via food constitute one of the leading
causes of death in Latin America and the Caribbean. The presence of pathogen germs
by which food can be affected leads to contamination, by for example salmonella or
colibacillosis; also at the origin of contamination may be the injudicious use of
agrochemial substances and napproved additives, environmental contamination or
unsuitable quality control practices and food manipul&tion

The absence of global monitoring of the various forms of toxin poisoning and
their causes renders their analysis dificd number of different approaches can be
explored in order to gain better knowledge and to ensure an effective monitoring of this
healthrelated situation, notably via the creation of a national epidemic surveillance
netwok involving doctors acting aé wa t ¢ h meglicab centres and dispensaries
(VI.3). The Republic of Haiti should set out a national policy to ensure théhrszdity
of food and in this gard should create a legal framework (lawslaegulations) in
order to guanatee, to the greatestxtent possible, the protection of the health of
consumershrough the production dfygienicfood. Then it will be able to operate as a
dynamicrole-playerin international trade in the coming yearia the exportation of a
certin amount of its animalral vegetable produc(®.1)*’.

44 Agengy of referenceedablishedin July 2011 for the prevertion of diseaseand thepromdion of health

andwell-being in the Caribbean

“Particularly veni mous,f asr plrourisd, otthheerl enmgrteh fiafwetn
sting lasts.

46 Sometimes also dangerous practisesh asthe use ofDDT (dichlorodiptenyltrichloroethane) for

better preservation of the fish during drying, to protect it from ants and other insects.

4T Refer to detailedecomnendationsin part 4.
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