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EXECUTIVE SVMIMRY

The following constitutes the final report of the activities carried out by Loma Linda University
and the Protective Turtle Ecology Center for Training, Outreach, and Research, Inc. (ProTECTOR)
supported by a grant from the United States Fish and Mél&ervice; Marine Turtle

Conservation Fund (USFWH CF). We undertook theurrent study to assess the potential and
actual nesting oHawksbil(Eretmochelys imbricajdurtles in the coastal zone of Cuero y

Salado Wildlife Refuge along the north coafsthe mainland of Honduras, and the marine
protected coastal zones of Utila in the Bay Islands of Honduras. The study took place
concurrently at both sites from July, 2011 until the end of September, 2012 and involved
conducting personal interviews amofaral community members in the communities of Salado
Bar, Boca Cerrada, La Rosita, Orotina, Utila, and Las Cayitos. The majority of interview
respondents were fishers, who have fishing experience ranging from less than 10 years up to
more than 60 years,ra thus, providd a wide range of respondents who have differing
experiences in sighting turtles at sea, as well as on the beaches of their respective communities.

We analyzed the data gathered from interviews and used the resulting information, aldmg wit
input from community members, to guide the research phases of the study. These included
undertaking inwater monitoring, beach monitoring fddawksbillnesting, monitoring for tracks
of adults and hatchlings, beach profiling, and beach vegetation cleization. In addition,
specific studies were undertaken that incorporated flipper tagging, satellite tracking, nest
temperature monitoring, hatchling blood sampling, and hatchling sex determination.

We used this study as an opportunity to seek directrmm community members and local

bbDhQas +ta ¢Sttt a G2 fFdzyOK I 6ARS @I NARSGe 27
campaigns in collaboration with partner organizations. Through valuable partnerships, we

increased local awareness of sea tericology, research, threats, and status among all age

groups and education levels, as well as among local governments and private industry.

There is need to continue to undertake further commurbigsed conservation efforts.
However, these must be undeaiten within the context of further assessment, research,
monitoring, and educational outreach. Additionally, there is need to further build capacity
FY2y3 20t O2YYdzy A& Y ShvakigMid sda 0ile ntalageant. ¥ 2 NJ R
At the conclusion athe findings presented in this report, we provide 5 recommendations based
on this study and the need for additional similar and more intensive studies, with the belief that
Hawksbillconservation and population recovery are goals that are attainableribl&an

Honduras.
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CODES and ACRONYMS

BICAg Bay Islands Conservation Association

CREDIA El Centro Regional de Documentacion e Interpretacion Ambiental

CSWR, Cuero y Salado WildlifeeRige
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l. INTRODUCTION

Hawksbillhave historically been plentiful throughout the Caribbean coast of Honddeas
Rochefort 1666; Long 1774; Dampier 196f}h this coastal region listed as one of seven major
historic nesting areas for this speci@dcClenachan et al. 200@Ylore recently, numbers of
Hawksbillhave been reported to be severely reduced, with few sightings being reported over
the last two decadefCarr et al. 1982; Cruz and Espinal 1987; Meylan 1888yever, there is
ample evidence that insufficient conservation efforts have been undertaken along the
Caribbean coast of Honduras, and there is a paucity of irdoom on all species of turtles in
Honduran watergCarr et al. 1982; Meylan 1999; Brautigam and Eckert 26Q6)hermore,
Brautigam and Ecke(2006)testify to the lack of planning for sea turtle management, with
national or subnational management strategy or plan. One reason for this is that the country of
Honduras has very little financial and scientific infrastructure to address endangered species
conservation. However, local communities have cultural aretdatal historical knowledge of
populations over time. Surprisingly, no international scientists have filled gaps in our knowledge
of turtles inHonduran waters, por to the work of the Protective Turtle Ecology Center for
Training, Outreach, and Resea(@moTECTOR) throughout Hondu@&sjnbar 2007,2008;

Dunbar and Berube 2008; Dunbar and Salinas 2008; Dunbar et al. 2008a; Dunbar et al. 2008Db;
Dunbar et al. 2009Humans are severely impacting the properties anafifes of beaches

which have, for generations, hosted nesting female turtles. Beach erosion due to coastal
development, the addition of lighted facilities and increased pollution are all affecting the ability
of females to come ashore during nesting seesdn turn, changes in beach conditions will

likely have a londasting influence on turtle populations well into the future. In Honduras, these
changes are further complicated by the direct effect of local community members taking both
nesting females athentire clutches of eggs as nessential food sources, despite their
recognition of decliningdawksbillnumbers. Additionally, laying females and eggs can fall prey

to domestic dogs, feral cats and pi@saturbongs 1999)

Aside from vey recent land and aerial survey maps for nestawksbillon Roaté& (Dunbar

and Berube 2008)here are currently no maps of known nesting beaches, no estimates of
populations based on nesting females, no investigations into hatching syacesso

conservation programs encompassing nesting beaches in the Bay Islaatis)gpthe majority

of the Caribbean coast of Honduradthough recent studies have been undertaken on juvenile
Hawksbillsn RoatanBerube et al., 2012Consequently, there are no local or national

databases for marine turtles throughout the countrydamo information on current status and

trends that may assist in recovery of the species toward historical numbers in this area of the
HawksbilDd NJ y3Sd 2 AGK2dzi &adzOK o6l aA0 AYyTF2NNIGA2Y >
managers to protect nesting beaes), foraging habitats, or turtle populations.

Because consistent monitoring has never taken place in Utila, no consistent nesting information
exists.Recently (July and August, 20&8d 201}, Ortega and Dunbar confirmed more than

eight nests on a singl&vo-acre, privatelyowned cay, as well as at least eidgawksbillnests
(photographic confirmation) oRumpkin Hilbeach on Utila. The remainder of Utila and several
other cays with potential for hostingawksbilldhave not been surveyed due to logistarsd lack

of funds. In additionHawksbillsare regularly reported by dive operators among the reefs of

Utila, although no monitoring or recording of sightings has taken place. In the Cuero y Salado
wildlife refuge, we planedto assist the communities livg within the refuge in establishing a
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Hawksbillconservation program along some 24 km of bedwchhe refuge, as elsewhere along
the Caribbean coast of Honduras, no conservation programddaksbilihesting, foragingor
migratory habitats havereviously been undertaken.

Hondurasdoes not currently hava national strategyor the conservation ofea turtles.To
develop a strategic plais one of themainobjectivesof ProTECTQRostering the establishment
of anationalresearch progranand protection of marine turtlesthat are presenbn the beaches
or in marine area®f the country This can be donby increasing researcleducation,
community participationand institutional coordinatiomn keyareasto maintainpopulationsof
sea turtles anhesting sitesandin foraging grounds

McClenachen, et a{2006)suggest the concentration of conservation on a few, large, modern
nesting sites is faulty, and that conservation efforts should also include small nesting
populations throughout the Caribbean.

The main ains of this projectwere toaddress the need for local communities to be assisted by
partnersthat couldprovide technical assistance and capaditylding in the development of
conservation measures that protect and promote nesting beacheaging areas, migration
routes, and populations of nestirgawksbillsn the Caribbean. The focus sitesiod project
weretwo major protected areas in the Caribbean region of Honduras, consistthg ofarine
protected areaof the island of Utila (Baylénds), andwvithin the wildlife refuge at Cuero Y
Salado on the north coast of Honduras.

The overall goals for the project were:

Goal 1. Tancreasdocal community capacity faronservation ohesting beachedoraging habitats,
migration routes, andHawksbillpopulation recovery

Goal 2.To engage local communities that rely on consumption of sea tumiesducational outreach
and awareness.

Goal 3. To provide a framework on which to buildrgterm national nesting beachonservation
program

Goal 4. To establish a lotgrm index site for population monitoring for nestimtawksbillsn
Caribbean Honduras as part of the Caribbean Region Wide population monitoring program.

Goal 5. To facilitatelawksbillbopulation receery in the Caribbeaklonduras.

I.I  Study Areas

Four of thesixspecief marine turtlespresent in the Caribbeaare foundin Caribbean
Hondurasthe Leatherbackurtle (Dermochelysoriaceg, for whichsiteshave been reported
nestingon the northand Moskitiacoass; the Greenturtle (Cheloniamydag, for whichonly
nestingbeacheshave been reportedh the area ofColumbusthe LoggerheadCarettacaretta),
for whichnesting sitedhave been reporte@long thenorth coast in the Bay Islandand Cayos
Cochinosandthe Hawksbill(Eretmochelysmbricatg), for whichnestingsiteshave been

12



reported along thenorth coast the Bay Islandand CayosCochinosand more recently in the
Golf of FonsecéDunbar et al. 2012)

Cuero y Salado Wildlife Refuge
The Cuero y Salado WildliRefuge (CSWR) is located betweea p5n Qnné | YR MpcHA QN
flF0A0dzRSE YR ycecnpQnné YR yTtconQnné 2Said f 2
marine segment of the reserve), and lies approximately 30 km west of the city of La Ceiba, alon
the north coast of the mainland of Honduras. The zone was declared a protected area through
the Legislative Directive 987 on the 28' of July, 1987, followed two years later by the creation
of the Foundation Cuero y Salado (FUCSA) which now admiristeefuge(Martinez 2011)

In CSWRhere is a great diversity of ecosystemcludingfluvial, terrestrial, and maring as well
as thetwo communities ofBocaCerradaand Salado Barra (Fit). The refugecurrently has a
total area 0f37,067.81 hectares, of which 7989.53 hectaremprise terrestrial and freshwater
habitats and 29,078.28 hectareshichare comprised oimarine ared".

Amongthe most important ecosystenmareriversand canalsthe tropical forestmangrove
forest, beachescoralreefsandagriculturalsystemyqseeAppendixl). Theland and wateipart of
the refugeis home to agreat diversity of specigsee AppendiX), in which manyspeciesof
plants birds, mammalsamphibiansandreptiles as well a3 familiesof insects(Martinez
2011) and 60species of fishem the rivess (Carrasc®2010)have been reported

! Recently, an extension of thmaritime areahas been put in place, increasing the marine petée area of the refuge siold.
Pers. comm Anna Paz.
13
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Figure 1 Map of the terrestrial use of CSWR, as well as the locatids river system and its position

with respect to different communities in the department of Atlantida and the Caribbean Sea. Map
source: USAID, ProParque, and FUCSA (2012).

The CSWR well knowrfor the presencef turtles in its waters anan its beachesyet there

havebeen nostudieson anyspeciesof marineturtles in the zoneandthe currentpopulation
statusis undeterminedfor the area.

Utila and Los Cayitos
The island of Utilies approximately 36.Bm northwestof La Ceiba ofthe north coast ofhe
mainland of Honduras the Caribbean ocean. The island is one of three main Bay Islands, and is
highly builtup with tourism infrastructure and coastal developmerfihe island measurel2.3
km long by 4.5 km wid&.o the southwest of the island, theegze a number of small cays, some
of which are uninhabited, comprising the area known as Los Cayitos (Fig. 2).
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Figure 2Map of Utila and Lo€ayitosInset map showing the north coast dbnduras
and the region of the Bay Islands.

Il. PROJECT OVERVIEWS

Cuero y Salado Wildlife Refuge
This studywasdivided intotwo stageswith the firstfrom February to April2012 andthe
second fromate June tadhe end ofAugust 2012.The first periodallowed apreliminary studyin
whichwe collectednformation onthe presenceof sea turtlesn CSNVRandkey data on
diversity, distributionseasonalityabundance andthreats throughsurveys irdifferent
communities(Februaryto March) This informationwvas confirmedoy timely monitoringboth in
the marine areaandalongthe beacheswithin the Refuge durintlarchand Apri] 2012 From
this information protocolswere developedn April, 2012for both inwater andbeadh
monitoringadaptedto the Refugdollowingthe standard protocols used BBroTECTOR other
areas of the countryPunta Ratorand EIVenadoin the Gulf ofFonsecaUtilaandRoatanin the
Baylsland$. In a second termwe returnedto the Refugeto coordinatemonitoringof nesting
femalesat night, diurnalmonitoringfor tracksand neonatesandoccasional irwater
monitoring.In addition,descriptiveanalyses were undertaken aegetation, stpe, and
pollution data collectedfrom the beachesvhereday and nightmonitoringwasconducted

Meanwhile,a series opresentationgprovidedenvironmental educatiom the communities
duringFebruary, Marchand Apri| for both children andadults Theg sessiongnabledopen
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discussion®n the biology ecologyand threatsof sea turtlesand addressd issues of natural
resourcegorotectionin a comprehensive mannefhese approacheseatedinterestin the
subjectof sea turtlesandbuilt confidencebetween communitieand ProTECTOR early on in the
process of the project

In addition the study hadacilitated opportunities tavork with various institutions, such as
CURLACREDIAaNnd theFallsBrookCenterto promote the objective®f ProTECTOR, incssag
the visihlity of both the project and the organization HonduragseeFig.3). Collaborations
with these organizations promotingthe Refuge provided occasions fenvironmental
celebrations environmentalconcers, story contess, environmentaldocumentariesa
communityfirst aid courseand meetings to addresspecific issuesuchas Refugeegulations
Thesekinds of collaboratiors wereof great value in promoting ProTECT@khe work of
developingcomprehensiveawarenes®of sea turtle issug in the area, as well as promoting the
welfare ofpeoplewho directly dependan theseresources.
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Figure 3.Stephen G. DunbdPresident, ProTECTCQRR AngelaRandazzd@ProjectField Assistant)nesent
the work of ProTECTORHooNndurasover the passix years oMarch 22, 2012t the CREDIA Environmentz
Conference

Utila and Cayitos
The study on Utila was divided into two stages, as in C8¥WRthe first stage from July, 2011
to May, 2012, and the second from late June to the end of September, 2012. The first stage was
a preliminary study in which we collected information from local community members in Utila
and from the small cays around Utila (IQeyito3 on the presence of sea turtles around the
island and cays, including data on turtle species diversity, abundance, locationsaitm
sightings and nesting beaches, and threats to sea turtles at sea and on the beaches.

In the case of Utilaye were urable to confirm interview responsghroughin-water

monitoring during March to Mgy2012 During the second phase of the projeet

concentrated our beacmonitoringon one confirmed nesting beach from late June to the end
of September2012 Methods wee adapted from standard protocols used by ProTECTOR at
CSWRWEe also satellite tagged nesting females and undertook analyddawksbilihests and
hatchlings. In addition, descriptive analyses of beach slopevagetation characteristics were
done for tre single beach at which nesting and hatchling monitoring took place.

During this phase of the projeatnumberof education outreach activities took place. A training
session (Fig. 4) provided volunteers and localgovernmental organization (NGO) pense|
with opportunities to openly discuss aspects of sea turtle biology, ecaotoggervation and
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threats to turtles in the area of Util®pportunities to educate local community children and
adults, as well as international volunteers provided way$i@TECTO&hd BICAo0 engage
interested participants and community members at all age and education levels in decision

making and planning for sea turtle conservation in Utila and throughout the Bay Islands of
Honduras.

Figure 4Loma Linda University and ProTECTOR graduate student, Lindsey Damazo, facilita
workshop and discussion on sea turtle biolpggdher research work with nesting. imbricata
and hatchlingsvith international volunteerat the office of BICA Utila in July, 2012.

The stug has also facilitated work with other institutions aside from our local partherBay

Islands Conservation Association (BICA). These included several elementary and high schools, as
well as dive shops and other NGOs, such as the Utila Whale SharkcRé¢aegect, and the

Utila Iguana Research Station,alliwvhom have been interested gontinung collaboratve

efforts onsubsequent projects with ProTECTOR.

18



. STUDY METHODS

[lI.I Preliminary Study
.11 Community Questionnaires

Cuero y Saladw/ildlife Refuge
The surveys used in the preliminary study were developed based on surveys conducted in
communities in southern Honduras, adaptiagd improving themdr the communities aCSVR
(see Apendix Il) Target intervieweesvere fishermen operatingyithin the fishing area ahe
Refugewho knowthe areawell andwere able to provide spatial and temporal informatianth
regards to turtle sightings #water and on Refuge beache&/e sought to obtain a
representative sample of the target group. Thus,warked inthe four communities that have
the greatestinfluence on the fishing bankd CSWRom east to westhese are Orotina (OR),
SaladaBar(SB), Boca CerradBC) and LRosita (RO) (see ApperdilA).

According taa census conducteth the canmunities of CSWR 2010(Sanchez 2010)here
were 16fishersin SB8 inOR and in BCThrough pesonal communications with the
Presidents of the differentishergroups in each communitye were able to make contaetith
24individuals inSB, 8n OR, 10n BCand9in RO, for a total 51l interviewees. @these,92 %
(47/51) were fishersand 4were nonfishers.

The fishermen irdgrviewed were mainly those who we organizedy a group of fisherand/or
tourism committee. Thusye were unable to interview somieshermenwho didnot belong to
any of hese groupsas well asour fishersin La Rositaand three inOroting due to difficuly
accessigthese communities withoutimely andappropriate transportation during this study
period. There was also a fisherman in BC that did not respond to theuirvany case, for the
purposes of this preliminary studye haveinterviewedan estimated 84% dll fishermen in the
area.

Each of these communities generally used fishing banks off the bar néagester outfall.
Thus, our coverage dshermenin these four communitiess likely to be an adequate
representationcovering the entire marine area tifie refuge. Mosimarinefishing is done
within 9 km from thecoastline, on elevatedoralreef areagRico and Medina 2010 here are
largecoral reeg parallel tg and 3- 9 km out fromthe coastline. However it is estimated that
thesereefshave been heavilympacted by inappropriate use of fishing gear and habitat
degradation(Rico and Medina 2010)

lL.I.II Questionraire Data Analyses

Toprocess and analyaata resulting from the questionnaires, we usgphinxplus Ephinx
Développement, Chavanod, Fransepplier), which is abléo processand analyzesurvey data,
handing both qualitative and quantitativelatafor frequency tablesand chartsForthe
preliminary studywe presentthe data for eachyuestion inthe surveythroughchartsand
percentagesHistogramsare usedo presentresults for whichanswersare ordinal, either
chronologicdl or quantitatively. We dsoinvestigated if there wereorrelationsbetween
sociologicahnd biologicaVariablego try to identify trendsamongresponses andociological
characteristicof respondents
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Utila andCayitos
We used surveys in the preliminary study in Utilatttvere developed based on the surveys
used at CSWR, with slight modifications appropriate to the situational differences between Utila
and the Refug. We targeted fishers and boat captains, some who also worked in the sports
diving industry, as respondenfor the interviews. However, we also were able to collect
responses from people of other professions on the islands, including a police officer, a builder,
and the Mayor. The majority of respondents provided information regarding where they have
seen tutles at sea or on nearby beaches of either the main island of Utila, or the small cays
adzZNNRB dzy RAy 3 ! (A f I DosCayadspi¥flikeiink idteriiedv sifuafich ayCSWR,  «
respondents from the islands of Utila are not considered different comtmsfor the
purposes of this study. Insteaalthough respondents did live in different communities of Utila,
S L2t SR ff NBalLRyRSyda FTNBY (KS YIFIAYy Aafly
while those that live on the outlying cays we pablegether and considered them as frdros
Cayitoqsee Appendix IB).

Through the work of BICA personnel and assistants, we were able to contact a total of 20
respondents, of whom 12 were fishers. We spoke with 6 respondents @ayitos 50 % of
whomwere fishers. In Utila, we interviewed 14 individuals of whom 64 % were fishers and 36 %
were sport dive boat captain¥here were likely many other fishers throughout the island that
may have been interviewed, however, transportation around the islanghide difficult by the

lack of roads to the more remote parts of the main islands, and the difficulty and expense of
transportation to the outer cays. While the sample size of fishermen is small (n = 12), survey
responses from fishers indicted that thesghiers covered the main fishing areas generally
accessed by fishers in the area, including the passage between the mainland of Honduras (the
north coast) and Utila, a distance of approximately 36 &til, most localized, artisanal fishing
activity is donewithin 3¢ 10 km of the coastal zone of Utila or the outlying cays.

LI Questionnaire Data Analyses

We used Excel to process and analyze the resultant data from questionnaires, and produced
frequency tables and charts. For the preliminary studyyiéis results from CSWR, we again
present data for each survey question mainly as histograms and proportional charts.

[II.II PreliminaryPoint Monitoring

Cuero y Salado Wildlife Refuge
The analysisf data fromsurveyswith residents of theC3VRarea emaged iropen ocean
fishing allowedusto obtaingeneral information onemporal and spatialiseof area habitats by
sea turtlesBased orthis information we initiated pointmonitoringof the CSWRnarine area
and beachesWe conductedpoint monitoringin the marine zonéNEFishingBank ofBoca
Cerrada April 16, 2A.2, andnight monitoringin sixdifferent sectorsof C®WRbeachesn March
20, 27, and 30, Z2,and April 7, 9, and 12012.

The information obtainedhroughinterviewsand point monitorirg were then validate@nd
clarifiedthrough concentratedmonitoringduringthe second perio@f the studyin the C8VR
from June tdate August2012 To performthis monitoring we used monitoring protocols
adapted forCSVR, each of which is furthexplanedin Appendx IV.
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Utila andCayitos
Data collected from respondents through interviews with fishers from UtilaGanydtosallowed
us to gain general insights on the temporal and spatial use of coastal areas around Utila by
different species of sea ttles. Unlike at CSWR, we were unable to coordinate with artisanal
fishers to undertake any point monitoring at sea. However, based on responses from the
surveys and on data collected at nesting beaches in 2011 (Dunbar and Ortega, unpublished
data), somepreliminarypoint monitoring wasestablished from June to August, 2041l
Pumpkin Hill Beach.

vV RESEARCH STUDY

Cuero y Salado Wildlife Refuge
According to the spatibemporal characteristics of the area revealed in the analyzed results of
the surveysonducted inthe four communitiesof the CSWR we proposedour monitoring
protocols, 2 folin-water and 2 for the beaches, to use depending on the availability of resources
and the time of year. The details of each protocol (materials, budget items, reeochations
and monitoring sheets) are provided in AppentV.

Utila andCayitos
As a result of information gathered from the interviews, and from prior knowledge of nesting
activities on Utila, we proposed 2 monitoring protocols for the beach at Puntki These
protocols were modified from protocols used at CSWR and from standard ProTECTOR
procedures used with hatchlings on the south coast of Honduras. The details of these two
monitoring protocolsare further provided in Appendix V.

IV.I  In-Water Monitoring

Cuero y Salado Wildlife Refuge
According to datzollected duringhe first period ofthe study, the frequency oturtle sightings
on beachess muchlower thansightingsat sea(locations ofsightingare generally betweer8
and9 kmfrom the coas). Due to theconsiderablecostof conducing inwater monitoringin the
C3VR it was not possibléo performregularmonitoringat sea. However, we were able ti@in
andbuild capacityfor fishers who could utilize their reguldishing tripsto provide data on
turtle speciessighted locations time of sightingsturtle behavior andestimated sizef sighted
individuals It should howeverbe notedthat the outputsof the fishermanwere dependent on
seaconditions,andthe carrying oubf other enployment opportunities, suchscrabfishingin
August or tree plantingin a concurrenproject to restoremangrove forests.

Participating ishers wereprovidedtraining onidentification ofmarine turtle specieandon
how to collect dataat sea.Thematerialsfor this monitoring entitled M2, are found inAppendk
V.

IV.Il Beach Monitoring

Cuero y Salado Wildlife Refuge
We undertooknightly beach monitoringrom June 27 to August 22012because these months
were identified by respondents duringé first phase of this study asdtlpeak months of sea
turtle sightings Monitoring itineraries varied bgight, and werédnfluencedby factors such as
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beachsafety(drug trafficking occurs in the areandrecurrent lightningstormsin close
proximity tothe beach during the nesting season.

For beach monitoring, we enlisted the assistanc€SWR guard personnegmmunity youth
anda number ofHonduran Navaldfces personnel (forsecurity), all of whom were traineci
marine turtle monitoring and dataollectionthrough this projectMonitoringwas canducted
quietly and in the dark, withightingonlywhen a turtle trackwassuspected to haveeenfound.

Eachnight, monitoring began at 6:00pm and took place on either Best(East Beach)r West
(WestBeach) of the main entrance onto the beachckbeachwasfurther divided intotwo
sectors, with oneggroupof monitorscovering one of the sectors, allowing coverage of greatest
possible walking distana# the beach.The two groups were in commicationvia radios and

cell phonesEach of these groups was composegiaitective personneland youth from the
community.At times, Honduran &vd personnel and volunteers were also involved with nightly
patrols.

All volunteers who participated were trainech dasic beach monitoring techniques, data
collection, flipper tagging and measuring, as well as appropriate monitbahgvior In

addition to monitoring communityyouth who participated had several trainisgssions on

basic sea turtle biology, nightonitoring, threats and conservation. Each signedd 2 y i NI O
¢ NIzt & CSWRugrd, in whichhe or sheundertook to ensure the protection afea turtles

and maintain a policy of discretion regarding nest locations and beach sigimiogsation

within the community(if nest locations are known, community members will harvest the eggs

for personal consumption)

Equipment needed fodbeachmonitoring includedGPSGarmineTrex Venture HC60m flexible
wind-up tape measure, data sheetipper tagapplicator, Inconel 680 flipper tags (Archie Carr
Center for Sea Turtle Research, University of Florida, sup@ag)sporin, Btading 1 m soft
measuring tape, rubber gloves, needle and syringe, cell lysis Hiliiéelrblood collection vial,
and digital amera For acomplete list of materialsseeAppendix IYmonitoring type M3.

A standard beach monitoringata collection protocol wsfollowed, as outlined ilbunbar et al
(2011)
Briefly, these include:

1. Encounter of female emerging or at nest.

2. Allow turtle to dig nest and begin deposition of eggs.

3. During deposition, CCLmin, CCLmax, and @\ can be measured, GPS position,
and distarce of nest to water are recorded. Data sheet photographed.

4. Once deposition is complete and nest covered, turtle is restrained and flipper tag is
applied to front right flipper on proximal scale of trailing edge of the flipper. Betadine
and polysporin are@plied to the flipper and tag, respectively, prior to tag application.

5. Once tagging is completed, photographs are taken offtpper tag, the dorsal surface

of the head and the lateral views of the face for photographic identification.
Turtle is releasednd allowed to return to the water.
7. Erase track#o prevent thepoachingof the nest.

.
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Figure 5 lllustration of the main morphometric measurements recorded from turtles encounte!
on the beach.

Utila andCayitos
Data collected during the first phase of the study on Utila suggested that while some turtles
were encountered on the beachesound Utila, all respondents reported seeing turtles at sea,
despite the fact that not all respondents were fishers or were spending time regularly at sea.
We were able to collect data on the sizes respondents believed turtles encountered at sea were,
and locations of main fishing areas where respondents reported sighting turtles datisbars
in Utila appeared to be less interested in receiving training for collecting data on sighted turtles
at sea while fishing than were fishers in CSWs may prasmably be because fishers in the
coral reef areas surrounding Utila and the Cays are likely to generate a higher income with the
sale of fish to restaurants and hotels in Utila than are fishers in CSWR who are mainly selling to
fellow community members.

During the second phase of the project, we enlisted the assistance of several BICA volunteers, as
well as ProTECTOR Interns who worked alongside LLU/ProTECTOR graduate student, Lindsey
Damazo in beach monitoring and profiling, measuring, flipper taggmysatellite tagging adult
turtles, as well as data collection from nests and blood sample collections from hatchlings.

Detailed procedures for measuringdfiipper tagging can be found in previous ProTECTOR
reports(Dunbar et al. 2008b; Dunbar et al. 2009; Berube et al. 20d2hort, when adult

turtles were located, CCLmin, CCLmax, and CCW were measured with a soft tape measure (see
Fig. 5 during the egdaying phase (but after the nest had been dug). On detign of egg

laying and the initiation of nest buridglrtles were restrained by hand, and the first scute

proximal to the body, on the trailing edge of front and rear right flippers were cleaned with
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lodine (if available). The piercing tooth of the fbigr tag (Inconel 681 style) was coated with
Polysporinprior to application to reduce potential for infection of the turtle. Latex gloves were
worn by investigators to redugeotential zoonotic infectionThe flipper tag was applied with a
standard tag aplicator.

In the cases where satellite taf#/ildlife Computer Spotyere attached, we first cleaned the
crown of the carapacwith freshwater, then alcohol, then dried with a soft, clean towel. Once
dry, the scutes on which the slite tag was to be &iked werescraped withsand paper to

roughen the area A small amount of low heat, Anchorfixwo-part epoxy was applied to the

base of the satalie tag then pressed in place dine crown of the carapace. This assembly was
left to dry for 10¢ 15 minutes. Once dry, successive layers of epoxy were applied to the sides of
the tag and smoothed outward on the carapace to produce as strearaliprofile as possihle

Once completely drythe turtle was observed for an additionfale minutes to ensure no injyr

to the turtle had occurredthen released to crawl down the beach and out to sea.

To collect hatchling blood samples, nests were left unmarkedrasdy, but their locations

were recorded by triangulation and with GPS. At the end of the calculated@tion period, a

wire net was erected around each nest, and participants guarded the nest 24 hrs/day. When
eggs hatched and surfaced, all hatchlings were collected from the nest enclosure and placed in a
cooler box with sand substrate lining the bottoktatchlings were then transported back to the
laboratory and kept cool and dark to reduce activity. Once at the lab, 0.1 ml blood samples were
collected from each individual by veinipuncture of the dorsal surface of the cervical sinus with
25gauge needlesttached to 1 ml syringes. Prior to sampling, we aspiratsddiumcitrate

into the needle to inhibit blood coagulation of the samples. Samples were then expelled into a
1.5 ml microcentrifuge tube and centrifuged fb® minutes a5,000rpm. The supernant (the
plasmaportion of the sample) was decanted off and collected into anothend.5

microcentrifuge tube lined witlirisodiumcitrate. Both samples were then placed on ice until
stored in a freezer a20°C.

V.1l Beach Profiling
IV.11l.I Rapd Beach Profiling

Cuero y Salado Wildlife Refuge
We undertookiwo types ofbeach assessmentarapid overviewassessmenianda detailed
descriptive assessmentherapid overviewconsisted of walking km of beaches taking GPS
points to characterize gial heterogeneity, taking into account the characteristics of the slope
(angle, distance from the high tideeach width and the distribution of vegetatio(see Fig. 6
The equipment needetbr thisstudy is specifieth Appendx I\V.

The person respaible for selecting points describing the heterogeneityhe beach was
familiar with the beach. At each poirgPS information was recorded, along wstveral
measures to characterize existifgpturesat that point, and the description of the vertical
distribution of sand and vegetation.
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Figure 6 View of thebeachfrom the westduring therapid overview assessment

Utila andCayitos
A rapid beach survey was undertaken by first walking the entire length of polteesting area
at Pumpkin Hill 8ach ( km) (Fig. 7, and determining what areas of the beasire potentially
accessible to nesting turtles from the watéfter determining inaccessible areas of the beach,
these were then excluded from the detailed beach profiling and vegetation analyses.

Figure 7 The length of beachn which a rapid survey was done to inform the detailet

beach profiling and vegetation analysis. 25



IV.111.11 Detailed Beach Profilig

Cuero y Salado Wildlife Refuge
Detailed beach profiling was conductedimsing the polar line level methq#lossa 1998)
making vertical transect measurements of the beach every 5 m, conducting associated
vegetation transects and assessing points of contamination. Beach profiles were developed by
measuring a reference height at go@int located at the high tide mark for each transect, as
shownin Fig. 8Figuire 9shows a cartoon representation of the orientations (X, Y, and Z) of

transects along a stretch of beach.

Figure 8 ProTECTOR Volunteers and Project Site Coordinator, Angela Randazzo (R), undet
perpendicular transect of the beach profiling study from tiigh tide mark to 15 m up on the
beach.
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Figure 9 Cartoon displaying the X (East to West and parallel to the high tide water line), Y (
to South and perpendicular to the high tide watine), and Za(titudinal changes) orientations
of transect lins along a stretch of beach used in the beach profiling study.

Fromthis initial measurement, we then measured the height of the beach relativthe
previous point at 510, and 15m fromthe starting point (see Fig. 10

Figure 10lllustration of the maintenance of parallel transects (black and yellow lines)
perpendicular to the high tide line. Also shown are the 5 m intervals (red vertical lines) betvfe
pardlel transect lines, and between measurement points moving landward on each transect.



Poles were kept level witlespect to the beach and tHae betweenthe tubesby the use of
circular levelswhile the line between the poles was kept level with a line levieé drientation
of each transect wagkept constant by usinthe same compass beng for each trasect (Figs.
11 and 12

Figure 11 Orienting the transect perpendicular to the high tide line and parallel to the
previous transect using a handheld Global Positioning System (GPS) unit.

© A Sosa, 2012

Figue 12 ArianaCunninghan{L) EdwinMartinez(C),and AngeldRandazz@R),levelthe vertical
profile ofthe Western sector c$alado BaBeach
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The equipment needed for thigpe of study is listed in AppendiV.

Where beach vegetation permitted, waeasured 15 and 20 m above each transsgatting
point at the low tideline. At the 15 or 20 m height on the beach, vas contiguous 20 m
transectgparallel to the beachOnce the transect was established one member of the team
walked the 20 m length of the parallel transect identifythg vegetationtypes found along the
length of the tape measure while the other team member recorded thta.déegetation
transects (parallel to the length of the beach) were prepavadethe profile transecs
(perpendicular to the length of the beacfor a section of the beach were completed,which
point the 15 mheight of thebeachwas marked with woodestakes(seeFigs.13 and14). When
a plantwas notidentifiable, wetook photos and asmallsample ofthe plantto provide toa
botanist Appendk V shows the variouplants foundduring this study

F_

Figure 13Panoramic view adifferent types ofsubstrateon the beachand different
layersof vegetation inthe eastern sectoof Salado BaBeach

< Sl NBP L BPER RA AE 29
Figure 14 View of theplant speciegliversityon the eastern sectoof SaladdBar
Beach



We also incorporated anvaluation of plastic pollution by weight and type every 60 m along the
length of the beaclin both the East and Westkectors of Salado Bdreach.Samples were

collected at the high tide mark and sorted and weighed by type of plastic material or other
pollution material (Figl5).

Figure 15Example of accumulated pollution along the high tide imthe West
zone of Salado B&each.

Utila and Cayitos
In Utila, detailed beach profiling was undertaken usiriggaid White Meridian -0 Level,
consisting of a tripod with a scope on a leveling platform. A 2 m long measuring pole was
construded out of PVC pipe with a bullet level attached to the side and a measuring tape
l FFAESR |f2y3 GKS tS8Sy3a3GK 2F GKS LRtSd 'y AYyAl
was set up and leveled. The height of the transit level scope was measurethe/im pole
and recorded. The elevation of the beach was then taken by reading the measurement on the
pole throughthe transit level scope (Fig. 16Points on the beach were measured in a grid that
went in 5 m increments in the drection for the entie length of the beach, and 2 m increments
in the Y direction for a distance of approximately 20 m perpendicular to the water. When the
visual limits of the transit level scope were reached, the transit level was moved to the position
of a previously measad point, the scope was leveled, and the height of the scope measured. In
this way the difference in height for each point could be traced back to the initial zero point.
each measured point the substrate type was also recorded. When the&rsiie wasvegetation
(Figs. 17 and }8detailed photographs were taken of each new plant species for theoserof
identification (Figs. 19 and 20
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Figure 16Lindsgy Damazo undertakinggach profiling on Utila at Pumpkin HBheused a
a dzNJ2 S & 2 NEelandved@lli pole for measuring changes in elevation.

Figure 17 In addition to beach slope, beach vegetation was surveyed and characteriz:
along this getch of nesting beach at Pumpkin Hill.
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Figure 18Vegetation measurements were undertaken by transects running perpendicular
the high tide water lineas far as 20 mp into the high vegetation

Figure 19Photograph of beach vegetation biodivitys Each plant species was then photographed
individually in detail for identification.
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Figure 20Example of the detailed photograph of beach vegetation used for vegetation
identification. This photograph shows the common Beach Morning Glpomoea pe-
caprae

To determine beach vegetation characteristics, we placed a soft 60 m tape measure along the
seaward edge of the vegetation, then took consecutive photographs of the vegetation from
approximately4 m seaward of the exposed beach (in the waternglthe entre length of the

beach (Fig. 21 Beach vegetation was identified from photographs to Genus or species level
(when possible). The point measurements and substrate locations will be entered into ArcGIS to
create a 3D profile of the beach depidielevation changes and vegetation coverage.

33



X
AR e e ) SR NN AR 5 W R WY N -

Figure 210ne of a series of landward photographs from approximately 5 m into the wate
showing vegetatiogradients along the beadtt Pumpkin Hill

To assess pollution levels on the beach @).we chose two 25 m sectors along the length of
the beach, therselectedsiteswithin each sector andated them as having ¢ner high (> 75 %
pollution cover), medium (approximately 50 % pollution cover), or low (< 25 % pollution cover)
levels of pollutionWithin each25 msectorof beach, a 1 meter square quadrate was randomly
tossed onto the wrackne (Fig. 23 of each of he designated pollution sites so thabe sample

was collected froneachof low, medium, and high levels of pollution within the sectéil

pollution material resting on the surface of the sand that was at least 50 % within the quadrate
was collected by dnd, using latex gloves for protection. Collected materials were then
separated by hand into categories based on litter type, and each type category was quantified
by weight and recorded as percentage of the total pollution materiabllected for each

guadrate sample.
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Figure22! G KA3IKEé LRftfdziazy asSOGA2y 27F t dzy
materials collect together to produce a potentially hazardous area of nesting beach f
both adults and hatchlings.

Figure23! NI Y R2Y ljdzt RN} S GKNRBgy 2yiG2 GKS
estimate the types and relative abundances gpics on the beach at Pumpkin Hill, Utila.
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IV.IV Links and Education Outreach

Cuero y Salado Wildlife Refuge
Duringthe two phases of the studywye enlistedsignificant communitynput and participation
Inthe preliminaryphase data collectedvas heavilydependet on the willingnes®f community
resdents to work on the project Before engaging irthe interviews, wegave a brief explanation
of the objectives methods, and importance of the finding&the studyto all paricipantsin the
area Thus to gain participangCrust, the importance othis studywas relatedo the
intervieweesin a manner that potential participants could understand and relaté\e then
asked potential participants faheir collaborationin providing information that wouldfacilitate
the studyprocess

In addition we heldseveral talks ithe communitiesin which we worked thatovered aspects
of sea turtlebiology and ecology, amatovided updates ofhe results of the study for the area
asdata were analyzed. These meetingsealed the interest of the community and specific
people to implement the next stage of this stualy CSWR. It wamportant for us to carry out
this kind of exchangeaallowing community membeit® engage in the collen of data, the
visualization of the resulfgnd discussiosiof prospectdor future conservation

During thesecond period of the present studwye directly involved membersf the community
of Salado Barespecially gung people, in nighttime monitargand data collectioron the

beach as well as kwater monitoring This was done primarily in order to show people in the
communitythat they could take advantage of the resourc# live turtles(non-consumptive
use), rather than consuming the turtles@mand for all (consumptive use). Thgseing people
contributedtheir effortseither in the eveningluringmonitoring data collectiomn the beaches,
or workedin collecting data on turtle sightingg sea.Each of these participants was provided
specifictraining and each received a small paymentampensatiorfor their efforts.

Throughout theprojectperiod, we built capacity amortgpth national andnternational
volunteerswho soughtto learn about sea turtles anttheir related habitatsin additionto
experiencinghe CSWR. They assisted with data collectmvironmentaloutreach activities
and community education. This alfaxilitatedimportant cultural exchangg in which the
communitiesgained valuable experiences in learning how to furtthe@relopscientific tourism
within the Refuge.

Similarly, irorder to establish trust betweethe communities andProTECTOR, wieveloped
outreach activities to create synergies, define alternatives tocthresumptiveuse and
exploitationof natural resource, and worledto improve the living conditions of the iabitants
of CSWHRIuring the entire period ofhe project(see Fig. 2).
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Figure 2. Activities linkingwith the childrenof Salado BarAll thesechildren participatedn a short
story competitionregarding theHonduranCaribbean Biological Corridand wont-shirts with
examples oBpeciedn the area, book bags, andentificationcards ofareabirds.

Utila andCayitos
During both phases of the study, we solicited assistance and direction trommanity
YSYOSNEYX FAAKSNEXS YR 20KSN)I O2yaSNBIGA2Y bDhQ.
CSWR, heavily dependent on the willing participation of individuals in the surrounding
communities. Before enlisting participants in the interview @& we provided them with
information regarding the study, the interview process, how the data would be utilized, and
offered them the opportunity to take part. They were also free to elect not to participate in the
interviews.

To gain participantrust, and to also engage children and young people in the process of
environmental care and caervation, we undertookeveralforms of environmental education
outreach, with special emphasis on coastal and marine environments and turtle biology and
ecology. Th majority of education outreach was organized by personnel of our partner
organization, BICA, who regularly carry out environmental education throughout the island of
Utila and the outlying caySeveral of these educational initiatives were funded, gpsuted

by additional BICA partners. However, we used each opportunity to facilitate learning about
marine ecosystems and the importance of sea turtles to the health of ocean and beach habitats.
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V. RESULTEROM CUERO Y SALADO WILDLIFE REFUGE

V.l Preliminary Study

Characteristics of interview participants

Given thatthe key informants for théeginningof the studywere defined asnarinefishermen

it is not surprising thathe final groupof interview respondentds essentialljhomogeneousn
terms ofprofession Of the 54people interviewed94%were marinefishermen and 98% of
respondents were maldHowever, five respondents were excluded because they were under
the required age limit. Thus, there were a total of 49 respondésesTablel).

We al® interviewedkey informantswvhich could providenformationin regardsto sea turtle
nesting activitis, as fishermerwere unable to provideletailed informationon this aspect of
marine turtle sightingsThesekey informants were mainly comprised ethnic Garifunas living
within the CSWR, and who traditionattpnsumeturtles and their productsin addition to these,
we also interviewed individuaisho live near tothe beach

Table 1Professions, numbers and frequencies of interview respondents from the preliminary ¢
in CSWR.

Profession No. Interviewed | Frequency
(%)

Marine Fisher 45 92.0
Refuge Gard 1 2.0
Housewife 1 2.0
Fish Merchant 1 2.0
Retired Fisher 1 2.0
TOTAL OBS. 49 100%

We found that74.3%of fisher respondents (387) were older than 28years éeeFig.25), and
that 66.0% offishers(31/47) had 10 omore yearsof marinefishingexperiencgseeFig.26). Of
the fishers we interviewed6.8%6(22/47) spend moreghan 260daysof the yearat sea(seeFig.
27). It followsthat the seafishermenwe interviewedare experiencedknow localmarine
resourcesandtheir responsesrethus d importance for understanding sea turtle sightings in

the area
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Figure 26 The number of fisher respondents with years of fishing experienc:
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Figure 27 The number of days spent fishing per year by interview participan
who are fishers.

The types of fishing gear used bgrtisanalfishers andothers interviewedare mainlybased on
traditionalhook andline, although a srall number use gill nets, and one respondent stated he
used a long line nefThe main means of transportation to and from the fishing grounds is by
canoe The importance ofishing inthese communitiess alsoreflectedin previousstudies on
fishingpracticesconducted irthe areain 2007 Somefishermen interviewedave theirown
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motor boatsand collaborativelyfishwith other fishers while most use small canoes, or
GOl egoz2a

V.l Turtle Sightings at Sea

The vast majorityf respondentonfirmedthe presenceof sea turtleswithin the marine

portion of the CSWR boundary, wi@8.0% of all respondents stating that they hselen turtles

at sea in the pagFig.28). Thethree respondens who hadneverseenaturtle at seaincludeda
housewifea2lyea f R FAAKSNI g6AGK H &8SINBRQ SELISNASYyOS:s
experienceln each of the four communities, fishers were engaged in artisanal fishing in the

coastal area of the Refuge nearest to their respective communities. It was in thbseyfi

grounds that respondents reported sighting turtles.

Species diversityn the CSWRseeFig.29) appears to harbothe samespecies diversitasthe
remainder of CaribbeaHonduras, with 45 %of responsestating that they havesightedE.
imbricatain the Refugewhile40 %stated they have see@ caretta. More rare are thosewho
have recognize@reenseaturtle (Cheloniamydas Cm), 14 %of respondentsand 9%have
recognizeca Leatherbackurtle (Dermochelysoriacea Dm).

3
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Figure 3. Diagram of responses from 49 participants noting if thaye seen turtles at sea.
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Figure B. The number of eacturtle species sighted by fishermen at sea. Species codes are: |
(Eretmochelys imbricajaCc Caretta caretty; Cm Chelonia mydgs Dc Dermochelys coracg&a 40
undet (undetermined).



In the case ofhe community ofOroting all respondentsagreel that there areturtles off the
Zacatebar. Yet, responsegaried in the extent ofturtle distribution, either tothe Saladdoar or
up toBoca Cerradérig.30).

N between Zacate Bar & Salado Bar

NW of Zacate Bar

N of Zacate Bar

Areas of Sightings

N between Zacate Bar & Boca Cerrada
Bar

Number of Responses

Figure ®. The number of responses from the community of Orotina that emphasized spec
fishing areas important for sighting turtles. N = north.

Asmany astl.Poof respondentg10/24) from thecommunityof SaladdBar, stated that the
fishingareaoff Saladdar was an important area for seeing turt{geeFig. 3). It is also
interesting to notethat 25%(6/24) of respondentgeportedthe region béween SaladdBar and
Boca Cerradad asanimportant sightingarea Otherintervieweesspoke oflargeareas
(betweenZacateand Thompsonfor example)or different segments oSaladdBar or Boca
Cerrada Bar as important for turtle sightings.

N of Salado bar | 10

” N between Salado Bar & Boca Cerrada Bar | 6
%: NE of Salado Bar : 3
;,“g N betweeb Zacate Bar & Boca Cerrada Bar 2
§ N between Zacate Bar & Thompson Bar | 1
< NE of Salado Bar | 1

NW of Salado Bar | 1

0 2 4 6 8 10

Number of Responses

Figure 3. The number of responses from the community of SaladalBdremphasized

specific fishing areas important feighting turtles. N = norttNE = northeast; NW = northwes
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Inthe case oBoca Cerradaommunity, 80%o0f respondentsagreal that they sightturtles to
the north ofBocaCerradaBar(Fig 32), whileone respondenexpressedhe importanceof the
areabetween Salad®arandBoca Cerrada Bah single responderdid not know where there
were good turtle sighting areas.

N of Boca Cerrada Bar

Areas of Sightings

Do not know

N between Salado Bar & Boca Cerrada Bar -

0 2 4 6 8
Number of Respondents from Boca Cerrada

Figure 2. The number of responses from the communityBaica Cerradthat emphasized
specific fishing areas important for sighting turtles. N = north

In the communityof LaRosita half ofthe respondentsagree that there aréurtles north of
Thompson(Fig. 3). Responsediffered among interviewees as the extent ofthis zonein
which turtles could be sighted at sea.

N between Thompson Bar & La Rosita _ 2
Do not know || J 2
&5 ]
=
= NW fo Thompson Bar 1
=y 1
ol N between La Rosita & Zambuco 1
=] -
w
3 N of Pimienta 1
z i
N between Thompson Bar & Punta... 1
NW of La Rosita 1
0 1 2

Number of Respondents from La Rosita

Figure 3. The number of responses froie community ola Rositahat emphasized specific fishing
areas important for sighting turtles. N = north; NE = northeast; NW = northwest
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Theareas in whichurtles are sighted coincidewith the fishing zone®f the four communities
andare calledhe fishing bankgFig.34). These fishing banks are also areas of unsurveyed
reefs which the fishers calktone.€ Of allrespondents who haveeensea turtlesat sea 78%of
responseg46/59) stated they hadbserved turtles in association witeef habitat (Fig.35).
Some fishers we interviewezmbnsideredurtles to be guides indicaingto fishers on the open
water wherereefareasare,and thus potential fishing zones.
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Figure 3. Map ofsea turtlesightingscoinciding with important fishing areas respective tc
each community in theagion of CSWR. See map key for definitions.
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Figure &. Pie chart showing the number of respondents that specified types of habitat in which
turtles are observed at sea.
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Accordingo 85.246 @6/54) of resporses, when turtlesare directly observed theyare usually
foraging rather tlan mating(Fig.36), in the areasjust off shore of the CSWRnNly7.4%(4/54)
of resporsesstated they haceverobservedturtles mating

B Foraging
B Mating
B Do not know

46

Figure ®. The number of respondents reporting foraging or mating activities ofasirt
when observed at sea.

Initially, we asked interviewees to state the approximate size and species of turtles they
observed asea. However, it quickly became apparent that the respondents were unable to
confirm either the species or the size, since they usually only briefly observe the turtles, and in
most cases do so only as a brief distraction from their fishing activitidsaSg¢cdotal reports
suggest that fishers observe both juvenile and adult turtles at sea. From approximate hand
measurements given by respondents, it appears that juvenile turtles seen at sea may be
between approximately 22 32 cm in carapackength, while large turtles may be between 80

and 130 cm in carapace length.

We found that he perceptionof season in which turtles are observed at sea differed among
communiies In the community oSaladdar, it is widely perceivethat turtle sightingsoccu
throughoutthe fishingyear, exclwsive ofstormintervals(Fig.37). These storm intervals are
obviouslyvariable depending othe year
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Figure 3. Seasonality of observations of turtles at sea as related by respondents from Salad:
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In the other communities, respondents suggested that sea turtle sightings at sea take place
mainly overi K S & & dzY Y S NEromYARriytd Beptenmber)prtgds BF and 9). When
responses from all communities were combined, the majority of respondents suggested that
turtles were observed all year ihé¢ waters off the Refuge (Figl4 However, there as a clear
unimodal trend ofobservations occurring in the months from April to August g peak in

May and June (Figll Some people within these communiti@isomentionedseeingfemales
"cerquita"to the shoreduring the summer months.
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Figure 3. Seasonality of turtle sightings at sea as related by respondents from Orotin:
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Figure ®. Seasonality of turtle sigimgs at seas as related by respondents from Boca Cerrz
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Figure ©. Seasonality of turtle sightings at sea as related by respondents from La Rosi
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Figure 4. Seasonality of sightings of turtles at sea as related by all respondents from
four communities.

Ofthe 98%(48/49) of respondents whdavebeen atseg 57%(28/49) stated they had
observedturtles in the water50% or moreof the timesthey engage in fishing activiti€gig.42).
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Figure 2. The number of respondents who observe turtles at sea less than 50% or mc
than 50% of the times they undertake fishing trips.

V.III  Turtle Sightings on the Beaches

The presencef sea turtleson the beachesf CSWRvasconfirmed by89.8%0f respondents
(Fig 43). Responses to questions giexies diversityf turtles on the beachesf CWR
reflectedthe same patternof abundanceas responses for diversity tfrtle speciesobserved at
seg with dominanceof Hawksbillsfollowed byLoggerheadsGreensandLeatherbackgFig.
44). Respondentgould not confirm the species identificatiar turtles observed o the
beaches of CSWR only 5.8% ofesponses

M Yes
H No

44

Figure 43. Pie chart representing the number of respondents who confirmed or denied the
presence of turtle®n the beaches of the CSWR.
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Figure 41. The number of responses that identified turtle species from observations of turtl
on the beaches at CSWR.

Approximately 50 % (43/§®f responses suggested that thiawksbil(Eretmochelysmbricata)
is sighted nesting on the beach@sg. 4)). Some 31.8%60f responssstated that the
Loggerheadurtle (Caretta caretta) is also seen nesting in the are&a small percentagé.9 %)
indicated the presence ofhe Greenturtle (Chelonia mydg) andLeatherbacKDermochelys
coriaceg. The proportion of responses suggestingttbreenand Leatherbackurtles nest in
the area of CSWRsgnmilar to theproportion of those turtles reported at sea.

Importantly, respondentsvere generallyunable to identifyfrom photographs or illustrations,

the species that come to neat CSWR,ral, in most case$iave notactually observed turtles

nesting in the Refuge. Their knowledge of the different species nesting at the Refuge is generally
based on finding different types tfacksand eggsvhen encountered on the beachefhismay

be one ofthe reasons thathe pattern of species diversity on the beaches is very similar to the
pattern of species diversity reported s¢a.

With respect to nestin@reas, respondents in each community indichtiee closest beaches to
their respectivecommunites. Thus, important beach area referred to by respondeh&ésgel
according to the respondentithin the same community.

Of the respondentdrom SaladaBar60.9 %q14/23) concludel that there are turtlesnesting on
the beachedetween Zacat®arandBocaSarrada BaffFig. 4), represening approximately 16
km ofbeach
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Figure 4. Nesting areas according to respondents from Salado Bar.

In Oroting theresponsesvere quite variablewith little convergenceregarding the extent of
the nestingarea and the referencbeacheqFig. 46). There was some carstercy, however, in
that at least 71.4 % (5)7f the respondents included the beach at the entrance to Zacate Bar.

Between Zacate Bar & Salado Bar 2

Between Burgos & Zacate Bar 1

Nesting Areas
1 1
=

Boca Cerrada P1

Between Porvenir & Zacate Bar

1
B

0 0.5 1 1.5 2

Between Zacate Bar & Zambuco Bar

Between Bonitillo & Thompson

Number of Respondents

Figure 4. Nesting areas according tespondents from Orotina.

In the community of Boc&erradaFig. ), approximately one third of respondents indicated
the bar area of Salado tbhompson (17 km of beacthas where turtle nesting took place.
Almost onethird of respondents stated nesting took placette eastof the community
between @lado BaandBoca Cerradad (11 km of beachyvhile more than one third of
respondentgdefined the area tdhe west betweerBoca Cerrad&ar andeither ThompsorBar
(6 km of beachdr to La RositPimienta(7 km more)as nesting beach
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Figure 4. Nesting areas according to respondents from Boca Cerrada.

In thecommunityof LaRositaresponses weralso quite variable in terms tie extent of
beachareathat is used for nestingndreference locations (Fig8%. If anythingrespondents
consistently selected areas that lie betwehompsorBarand ZambucdgapproximatelylO km
of beach), as areas where they perceived nesting to be taking place

According to respondents from all four communities combined, and when all sp#eies
diversityin the areaare integrated, lhe nesting seasoappeasto be concentrated from Ajrto
Septembeywith peaknesting occurringn August Eig. 4). When respondents who did not
know when turtles nested were factored out, 43.3 % (29/6fesporsesstated that turtles
were nesting in the months of July and August, while 65.7 % (44t&#&d that turtles were
nesting over the months from June to September.

In terms ofnestingseason, it is worth notinthat 24.5%,(12/49) of respondentdrom different
communitiesdid not know what monthgonstituted nestingseasorfor sea turtles irthe area

(Fig.49).
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Figure 8. Nesting areas according to respondents from La Rosita.
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Figure 8. Nesting season fagea turtleson the beaches of CSWR, as suggested by responden
from all four communities combined.

When asked how many turtldbey see nesting iareas designated as nesting beach#3%
(24/49) of respondents estimat that fewer than 10 turtles per year nest theseareas Hg.
50).
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Figure ®. The number of turtles nesting in areas designated as nesting beaches throug
the CSWR, according to respondents from all communities in the CSWR combined.
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V.IV  Threats
V.IV.I At Sea

Cuero y Salado WildlirRefuge
Of respondents from all communities combine®7.8%(43/49) stated that theyrespeced sea
turtles when theysawthem a sea Fig.51). We found that 6.1 % of respondents suggesteatt
they would like to eat turtles when trapped in their nets or found at sea, yet recogttized
capturing and eating turtlesillegal. They also noted thatith the fishinggear they use (line
hook, and small canoahey find it very difficult to capure turtles at sea while fishing alone

@ Respect
W Eat

O Have not seen

43

Figure .. Pie chart representing the attitudes respondents toward turtles when turtles
are observed at sea.

When community members were asked their opinion on whether any aspects of current fishing
practices were a threat to sea turtles at s&4,%of respondents affirmed thahere is a threat,
while 47 %did not believe that current fishing practices in the CSWR marine area was a threat
to turtle survival(Hg. 52).

EVYes
ENo
ODo not know

25

Figure 2. The number of respondents from all communities in the CSWR combined
regarding current fishing practices in the zone as possible threats to turtle survival at se
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Thedivisionof responsess differentwhen analyzedccording to each of the communities
surveyedFor examplein Salad Barra the trend is cledahat most of the respondents 65.2 %
(15/23) believed that there were threats to turtle survival in the waterg. 8) from both nets
and spear fishing divergiowever in Orotina, opinions on whether or not there are threwtse
almost equally divided betweethe affirmative(57 %) andthe negative (434 (Fig. 3). In the
community of Boca Cerrad®&0 % of respondentstated that thereis no threatto turtles at sea
from aurrent fishing practices (Figbh and 6%6of respondets atLa Rositagreed that no
threat to turtles existgFig. B).

Figure 8. Opinbns of respondents from the community of Salado Bar to the question of
whether current fishing practices in CSWR are a threat to turtle survival a¥esdY); No (N).

A Yes
ENo

Figure 3. Opinions of respondents from the community of Orotina to the question ludtiver
current fishing practices in CSWR are a threat to turtle survival at sea.
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W Yes
ENo

Figure %. Opinions of respondents from the community of Boca Cerrada to the question of
whether current fishing practices in CSWR are a threat to turtle survival at sea.

EYes
B No

@ Do not know

6

Figure %. Opinions of respondents from the community of La Rosita to the question of whetl
current fishing practices in CSWR are a threat to turtle survival at sea.

Among all communities combined, when asked what types of fishing gear threatened turtle
survival at sea45.8 % @7/59) of responses indicatethat some type of neftrammel nets,
shrimp netsand seinenets) constituted the mairthreatsfrom fishing geaFig.57). However, a
full 42.4 9%25/59) of responses suggested that there were no threats to turtles fropnfarm

of fishing gear used in the CSWR.
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Figure 5. Types of threts to turtles at sea from fishing gear types, as suggesteddpondents
from all communities combined.

Still, mostrespondent94 % declared that they had never found a turtle ifishing nef with
only 3 respondentstatingthey hadfound turtles caughtn fishing gearl individualtwice and 2
individualsonce Fig.58).

45

Figure 8. The numbers of respondents who have not seen a turtle caught in a net a
sea, have seen a single caught at sea, or who have seen 2 turtles caught in nets at
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V.IV.II On the Beaches

On the beaches, attitudes are more differentiatédg. ®), dominated by 49 % (24/)%f
respondentsvho have not actually seen turtles on the beaches,reldte having sea turtle
tracks,or have heard anecdogan the community that turtls have nested in the are&ome
26% (15/57pf respondents openly admittetb havingcollected eggérom the beachesOne
Garifuna respondent statettat if he found a turtle on the beadte would Kill itfor
consumption

W Have not seen
1 M Scare turtle
Olnterrupt turtle
B Kill turtle to eat
@ Collect eggs
@ Respect
M Difficult to find eggs

1

2 2

Figure 59 The numbers of respondentshe report attitudes toward turtles found nesting
on the beaches at CSWR.

Figure60 shows theopinion of respondents relation to the percentage of turtle eggs
harvested from beaches of the Refuge. We found #aB8% @0/49) suggested thaa low
percentage of nestffrom 0 ¢ 24 %) are harvested for consumption. Howevehjs information
islikely subject to bias ithe responsegprovided, since it is clear thaéspondents know that
using this resource is prohibiteWhat appeardo be reality is thatdespitethe numberof
tracks seeron the beache®y community memberghere arefew sea turtlesattempting to
nestin this area, and feweaire subsequentlgiven the chance tocompletenesting.

In any case, egdbat are harvested appeapotbe more for personalonsumptionbetween
family andcommunity membersthan soldthrough a commercial system, such as a food market
or egg vendor. From aksponsesombined,78.3%(47/60)statedthe eggs are eater-(g.61),
and only 18 % of responses suggested that eggs are saidne sort of commercial system.
Thus, it appears thahere is littlecommercial businesactivity linkedwith egg harvesting, as
reflectedin responses from these communitiddowever, ggsthat aresoldare sold in markets
within close proximity tdhe communities In the case oféadoBar, eggsare sold in thetown
of LaUnion FromBoca Cerradagggsare sold irthe town ofLa MasicaEggs harvested in La
Rositaaretypicallysold in Spartawhile it appears thathere is not much marketingf
harvestal eggs in the community @rotina, perhapsbecausehis community is farthest from
the beach.
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Figure 60 The number of responses regarding the percentage range of eggs harvested
beaches of the CSWR.
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Figure 61 The combined number of responses to the question of how bggeested from
the beaches at CSWR are used.

Respondents suggested threatsto turtles in theareaof CSWRincludingboth the marine

andbeach habitatsranged fom fishing netgo disturbing turtles on the beaches. The most

prominent threat, according to respondents from all communities combined, appeared to be

fishing nets of all kinds. Some 3&f respondents stated that nets, general area problem

forturi £ Sad® 2 KSy GKS NBaLRyasS 2F aySaae sl a O2Y0A
% of respondents stated thgeneral or specific net typese a threat to turtlesn this areaffig

62). Some 13.6 % oksponses indicatkthat harpooring from corch and lobstediversis a

threat, and 11.9% indicatel that eggharvesting at the beach threatens turtles in the CSWIg&

62). Only 3.4 % of responses suggested there was no threat to turtles in this area.
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Figure 62 The principal threats to turtles at sea and on the beaches in the area of the CSW
according to responses from members in all communities combined.

V.V  Trends at Sea

We asked respondents their opinion on the trend of turtle populatdymamicsat sea.The
trend is that most of the respondentslievethat turtle sightings at sea were more numerous
5, 10 and 20 yearsigo than they are at presefiEigs. 63\, B, §; potentially representing a
strong decline in turtle numbers over the past 20 yedtrshould be noted that karge
percentagg53%), responded that they diciot know the trendover the past0 yearsand that
they were too young to remembeor had not beerfishinglong enough to have seen a trend
from that far back in timeThere is a general positive correlation of those who did not know
what the trends were with increasing historical time.
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Figure 63The number of respondenfsom CSWRvho believe they sawnore, fewer,
or the same number of turtles at sea 5 years &§p 10 years ago (B), and 20 years
ago (C)than they see now

V.M  Trends on the Beehes

The sameajuestion was asked of anecdotal resglents,whose answergonverge even more

heavily and more homogeneously on the decline of turtle populations visitingeghehes of

the refuge (see Fig4). When asked if more or fewer turtles were sigtit years ago than at
present, the great majority of respondents (65 %) stated thatéhgere more 5 years ago (Fig.

64 A), while only 12 % suggested there were fewer sightings of nesting turtles 5 years ago.
When asked to compare sightings 10 yearstagoday, again the majority (61 %) stated there

were more 10 years agéig. 64B). Again, the majority of respondents (61 %) suggested that

there were more sightings of turtles on the beaches 20 years ago than at present, while only 6 %
suggested therevere fewer then than nowFig. 64C) It should be noted that the number of
NBalLRyRSyila ¢K2 adlFriSR GKIFIG (GKSe& aR2 y2i 1y26
historical time.
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ago (C}yhan they see now

V.Vl Monitoring

Cuero y Salado Wilth Refuge
According to the spatibemporal characteristics of the area revealedm results of the surveys
conducted inthe four communitiesof CWR we proposed four monitoring protocolg;for the
sea an® for the beaches. These can lsad dependingon the availability of resources and the
time of year. The details of each protocol (materials, budget items, recommendations and
monitoring sheets) are providad AppendixIV.

For theCSVRmaritime area, two types of monitoring are possiblecdstefficient monitoring
processand thereforeone that canpossiblybe used in a imely manner isn-water monitoring,
whicha trained andesponsibldisher can undertake. We trained a fisher for thisdywho
regularlymoves toand fromthe fishing fanks offthe bars of the rivers that flow out of the
CSWRInthis studywe usedmonitoring type 1(or M1). This type of monitoring can collect the
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date, time and GPS poiof sightedturtles, and other information (turtle species, estimated
size, behavior) and casocollect data on habitaftype and description

For the gcond type of monitoring at sedR) trained fishermenfrom the communitiescan
collectdata on sea turtles at sea (date, time, description and site name, spadiesle,
estimated carapacsize weatherconditions, comments) in exchange for some fornsyrhbolic
compensation.

On the beaches, two types of monitoring are recommethdor the area. The first typ@13), is
dedicated to finding emerging females tracks leading to the nest. Upfindinga nest, datais
collected on the date, timeand place of the discovery of the nest, and i§ atrue or falsenest
If the femalesare sighted, thespeciesan be identified bgounting lateral carapacand
prefrontal scutes,and datais thencollectedover time for populatiordynamicqpresence and
identificationnumber of flipper tags)genetic analysiand morphometric measuredll turtles
are photographed for continuing identification, andata would be collected on environmental
variabkes, such adbeachvegetation, distance to high tide, moghase wind,and rain events
Such monitoringhould be done at night, when the majority of females come ashore ta nest
The last type of monitoringM4) is dedicated tanonitoring for hatchlingsnd is performed at
sunrise or sunset. Whea hatching event is observed, the data collector warddnt the
number ofhatchlinggthat are live, those remaining in the nest alive and dead, and the number
of eggs that did not hatciwo to fve days latethe monitor should returnto count the number
of shellsremaining to record the number of hatchlings and also investifaeumber of
infertile eggs and those in which developing embrgimsnot emerge In this wayone can
estimate the hatching success @ahnestencountered, if allowed to remaim situ

This monitoring is proposed in order to obtalata which allow scientists to estimate how
different sea turtlespecieaitilize the marine and beach areas of CSWR. These protocols may
also be modifiecand can beappliedover time.Table 2 sets out a prospective timelitinat

could be usedfor each of these motwring types within the area dESWR

Table 2 Recommended monitoring time periodssulting from responses from all community
members internewed in the four communities of the CSWR.
Jan | Feb | Mar | Apr May | Jun | Jul Aug | Sep |Oct | Nov |Dec

M1
M2
M3
M4

During 2012 ProTECTQO#®rformed 4 types of monitoringithin the CSWRIable3 summarizes
the seasons in whiclve conductedthe respective typesf monitoring.
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Table3. Monitoring activitiesundertaken by ProTECTOR in the C8WHRg the 2012 season

Jan | Feb | Mar | Apr May | Jun | Jul Aug | Sep | Oct | Nov | Dec

M1

M2

M3
M4

V.VIl RESULTS OF RESEARCH STUDY
V.VIL.I Monitoring Effort

Cuero y Salado Wildlife Refuge
ProTECTOR personnel returned to @®VRin late June2012 and remainethere until the end
of August to coordinate M2, M3 and Mylpe patrols,andto undertakea description of the
beaches identified as suitable felawksbillnesting

Atotal of 44 hours ofn-water monitoring (type M2was completed. In additior},17 hours of
night patrols (type M3) totaling 245.5 kaf beachand 17.5 hours fodaytime patrols (M4 type)
totaling 42 kmof beach, were also undertaken

Figure65 shows the numbesof hours per weeln whichturtles were monitored at seauring
the seasorfrom June27 to August26. The amount of time engaged inighactivity was

determined by the output frequency of thigssherswho collectedthesedata, which was
influencedby seastate, as well as othetaily activitiesin which these fishergere engaged.

25 -
20 -
15 A

10

Number of Hours

1 2 3 4 5 6 7 8 9
Weeks of the In-water Monitoring Season

Figure65. Total numbers of hours per week collaborating fishers were engagednatir
monitoring forHawksbillsat sea.
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Figure 6@epresents nightly monitoring hours per weekpending on seasonvhileFig.67
shows the distance traveled duritigachmonitoringper week during the monitoring period
These two figures are clearly correlated. Factors sudiglaming stormsandgeneralsafety
(especially during thbarvesting sason for the blue craglCallinectes sapidyigvere important
considerations duringveeks 5 and7, so that during these weekittle patrolling was
accomplishedDuring the remaining weeks tife study, the monitoring effort in terms of hours
and distance@mained consistent. On averagee patrolledduring thenight and early morning
hours monitoring approximately 13 Brandcoveringapproximately27 km per weekduring the
season (June 27 to August 26).

Similarly Figs 68 and 69represent the numbers diours per week undertaking daytime
monitoring. Daytimemonitoring was dedicated to findg hatchlingtracks or track of females
that had not been detecteduringnight patrols Thus we performedand average of 2rs per
dayduring eachweekof monitoring, covering approximately 5 km per week, during bdeach
monitoring study.
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Figure 66 Number of hours pr week spent monitoring the beaches of CSWR for the
presence of turtles.
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Figure 67 Total kilometers walked per week during nightly beach monitoring over th
beach monitoring season from June 27 to August 26, 2012. 63
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Figure 68 Number of hours per weelpgnt in daytime monitoring during the beach
monitoring season.
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Figure 69 Total kilometers walked per week during daytime monitoring throughout
the beach monitoring season.

Duringthe monitoringseason several members of the communipgrticipated in data
collection andhightly monitoring We had dotal of 5 youngpeople from thecommunity of
SaladdBar, 5 young Mvalpersonne] 9 young volunteersnade up of6 foreign participants and
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3 Hondurarparticipants and 2 membersf the ProTECTGHaff. In all, we ha@1 people
participating in the monitoring activities during the seas@n averageve had5 people
involved inmonitoring, especiallat night. Thisallowed us to formwo groups and facilitated
coveringmore distance during monitoring.

V.VILLI Results of IAWater Monitoring

Duringthe 44 hours of monitoring at sea, the fish@ho wastrained to collect data observed a
total of 10 sea turtlesKig.70), givinga frequency of 0.23 turtles per hour or an average of 1
turtle spotted in the seauringevery 5 hourof fishing. According tthe fisher, he sighted 8
Greenturtles (C.mydag and 2HawksbillE. imbricata (Figs 71and 62 respectively)However,
data specifyingurtle specieamust be taken cautiously because even if the fisherman was
trained to recograe different species dtirtles presentit is difficult to identify urtle to
species level frorthe surfaceof the water,especially distinguishg Hawksbillfrom Greens

Number of Turtles Sighted
I

2 L 4

1 &

0 L L an 4 L ¢

15-Jul 20-Jul  25-Jul  30-Jul  4-Aug 9-Aug 14-Aug 19-Aug 24-Aug

Date Fishing

Figure 70Sightings of turtles at sea by a collaborating fisher who was trameelcord turtle
sightings data while fishing. Each point corresponds to a date on which the fisher went ot
sea.
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Figure 71 Sightings o€C. mydasit sea by a collaborating fisher who was trained to record turtle
sightings data while fishing. Each podorresponds to a date on which the fisher went out to sea.
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Figure 72Sighting oE. imbricataat sea by a collaborating fisher who was trained to record turtl
sightings data while fishing. Each point corresponds to a date on which the fisher weaotsmat.

Theestimated size oGreenturtles sightedaveraged 5& 18 cm. ForHawksbilkurtles, the
averagesize was estimated at 150 ciDespite having a small sampdé turtles sightedat sea,
these data suggeshat of those turtlesthat were observed Greenturtles are smaller than
HawksbillsThese data were also consistent with those from interview responses
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V.VILLI Results of Beach Monitoring

During the preliminary study from February to Af20012 we conducted6 night patrols overa
total of 14.5 hoursand 29 km obeach.OnMarch 27, 2012on the beactbetween the
community and SaladBar (western sector)e observel the successfuhesting of asingle
LeatherbacKDermochelys coriacg¢éFig. 73.

© L. Escoto, 2012

Figure 73The loneD. coriacedhat nested on the western sector of the beach between the
community and Salado Bar on the night of March 27, 2012

Upon completing the nestingrocess andhe turtle returningto sea,we erasedthe turtle tracks
andkeptthis informationin confidencan the communityfor fear that this nest wuld be
poached Althoughfishermen from other communities had mentioned the presence of
Leatherbackurtles on the beaches of their communities (La RositaBmch Cerradathis
species hasot previously been reportedrothe beaches oféadoBar. Hatchlingsvere
scheduled tcerupt from the nestaround May 27, 2012. d¥vever, during this time ProTECTOR
personnel were unable to be on site, and Refugeguards were on staff No information is
available concerning the fate of the nest.

During the second period of study the CSVR(June 27 to August 28)e performed a total of
117 hours of monitoring andovered245.5 kmof beachwithout encounteringanynesting
females, hatchlings, or turtle track$his despite having been consistetiiiroughout these
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months and havingariedour nightly monitoring schedules to cover varidiraes of the night.

V.VIV Results ofRapidBeach Profiles

In parallel with the sea turtle monitoring (at sea or on beacheg)conducted abeach profiling
study describing theharacteristics obeaches where both day and night monitoriwgs
performed.Atotal of 51.5 hours of wik wascarried outfor beach profilingaveragng 6 hrs per
week.

Figure74 shows the changes in valua degreesof the slopeangle closstto the high tide
mark a the western sectoalong the length oSaladdBarBeach This length was fromhe bar
at the SaladdRriver up to the bar aDrdifion.Thedistance betweerthe community beach at
Salado BaROW) and thebar at Ordifion(P23W) was 3.5 kmyith an averagelistance between
transectsof 150 m. It can be seen from this figure tisédpe anglesre very high (almost90°) in
some areas and very lofgssentially €) in others {.e. betweenP19Wand P23W).

Figure 75shows the changes in valua degreesof the slopeangle closstto the high tide
mark onthe eastern sectoalong the lengtlof Salado Br Beach This length was from the bar
at the Salado River up the barat Zacate. The distance betwe#me communitybeachat
Salado BaRROB and the bar at Zacat®27E was4.5 km, wih averagalistance between
transectsof 165 m.As on the sector tthe west, someslopes arevery high (almost 90) in some
areas and very lofalmost 0) in others {.e. from P20Ho ZacateBay).
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Figue 74 Angle in degrees of slom#osestto the high tidemarkin the 3.5km of beach
from the West(W) for each transect (PlEach point is spaced an average of 158paut
parallel to the water line
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Figure 75Angle in degrees of slope closest to the high tide niratke 3.5km of beach
from the Eat (E) for each transect (Fach point ispaced an average of 150 apart
parallel to the water line

In addition to observatiositaken fromthese data, it appears that thength d beach at the
high tide mark is both morsteepand rugged along the western sector than along thstern
sector.

V.X  Results of Detailed Beach Profiling

In summary for the beach monitoring study, weonducted the following data collections:

- 1,000m of beach in which we describele profile of the with 500 mof the western sector
and 500 m of the eastern sector.

- Overthe same 1,000 (600 mto the West and 500 nto the East,comrespondngto 50
transects of 20 m eaghwesurveyed verticalransects (perpendicular to the water line) to
descrbe beach vegetation locatedp to 20m from high tide.

- In this same areaye measured plastic pollutioavery 60 mand weighed different types of
plasticmaterials (in grams), gatherirggtotal of 16point sites with 8in the Western sector and
8 in the EBstern sector.

Figures/6 and 77present the amount of coverage of each type of substeteountered in the
beachvegetationstudyalong a line parallel to the coastline wiach transect having

constant lengthof 15m running perpendiculafrom the high tidemark Details of these
substrates are founth Appendk VI. These figureshowthat in the 500 m in the eastern sector
there is more diversity of substratéisanin the 500 mof the western sector
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Figure 76 Area cover in meters of substrateacountered along 500 m of theaestern sector of
Salado Bar &ch. Transects ran vertically (perpendicular to the high tide line) up the beach 1
from the high tide line.
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Figure 77 Area cover in meters of substrateacountered along 500 m of theastern sector of
Salado Bar&ach. Transects ran vertically (perpendicular to the high tide line) up the beach 1!
from the high tide line.
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In Fgs 78 and 79ve present the percentage of coverage in the 500 reaxth of the sectors,
West and Bst, respectively. The three dominant substrates ie ttase of the western sector
were: sand, gras@unidentified spland sea grape@occoloba uvifejaamounting to 87%
coveragewhile in the eastern sector they wergrasshyssopleaf sandmgEuphorbia
hyssopifolidand sandiotaling 83 % (se€lables 4and 5for details of coverage).
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Figure 78Percent coverage of substrate types over a 500 m stretcthenvestern sector of
Salado Bar&ch. See Appendix VIII for definitions of substrate types listed in the figure legen

Table 4.
S G SG C.ica| E.hys| C.pun| l.pes| P.nod| U.V. | D.eca|l C.nic| F.sp. | D.bar| C.mar| DV |TOTAl
195.3 146.3 93.4 26.2 1.6 8.4 1.9 3.1 2.3 4 0 0 0 14.4 3.1]1 500 m
39.06 29.26 18.68 5.24 0.32 1.68 0.38 0.62 0.46 0.8 0 0 0 2.88 0.62| 100%
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Figure 79Percent coverage of substrate gp over a 500 m stretchnahe eastern sector of
Salado Bar&ach. See appendix VII for definitions of substrate types listed in the figure legen

Table 5.
S G SG C.ica| E.hys | C.pun| l.pes | P.nod| U.V. | D.eca|l C.nic| F.sp. | D.bar | C. mar | TOTAL
88.4 203.1 8.9 17 124.6 9.8 19.6 6.7 4.5 1.7 4.5 3.6 5.7 1.9] 500 m
17.68 40.62 1.78 3.4 24.92 1.96 3.92 1.34 0.9 0.34 0.9 0.72 1.14 0.38| 100%

V.X  Results of Pollution Study

The beachesve surveyed within the CSWR were relatively clean. Howaveome areas,
especially after large storms or high wints retreat ofhigh tideleft large amounts ofvaste
accumulatiorbehind (see Fig. 15

FiguresB0 and 81show the amount of plastic founak the high tidemark along both the

western and eastern sectors respectively. Although this studyas only undertaken at one point
in time, we observed more plastic in the eastern s&c
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Figure 80 Quantity of plastic (g) encounteredomg the high tide mark of the @stern
sector of the Salado BaeBch.
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Figure 81 Quantity of plastic (g) encounteredoag the high tide mark of theastern
sector of the Salado BaeBch.

V.XI Results of Educational Outreach

Cuero y Salado Wildlife Refuge
With the initiation of the project at the CSWétveral misconceptions of marine ti@s in the
community were dispe#id through interative educational programs for children and adults in
the communities in which we carried out the study. In early February, 2012 when we began
working among thalifferent communities it became evident thanostcommunity members
did not know the differencédetweenfreshwater and maringurtles. Througha variety of
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workshops and information sessiorespeciallywith young fishersn the Salado Batommunity,
most of the people in the communities are nalleto distinguish the different species séa
turtles foundalongthe Caribbearcoast of Honduras.

This wasnainlyachieved through education and awarene$sea turtle ecologylndeed
several trainingsessios were conducted in different communitiesgarding various aspects of
sea turtles (se&ig.82), as well aschool and communitpresentations to communicate
preliminaryresultsfrom the work done in thdirst phase(interview surveysdf this study Fig.
83). We dso participated in celebrationsuch as the Environment andetéands Qay;,

organizirg fun activities to teackhe participantsabout sea turtlesKig. 84. Alsq from June to
August,we arrangedrainingsession®n the themes of night monitoring, trackingand
behavioraldata collection in theommunityof Salado BamDuring this seasomwe worked
together withseveral members of this communitgspecially young boys and gjits day and
night monitoring and data collectidior beach profiles

Figure 82 Environmental education regarding marine turtles for students in the commur
school at Boca Cerrada. Note the military guard at the window.
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Figure 83 Communication of results of the interviews undertaken in Orotina, to a group
fishers and other members of the tourism committee for this community.

© A. Randazzo, 2012

Figure 84/ K A f R N yaboit the Kelccld af e turtles presented during the
Wetlands Day.
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The fact thatwe secureda presence in the area for 5 months enabR@dTECTORaff to be key
players in the development of various outreach activities in ordenstll the value of
collaborating withdifferent organizations anchititutionswithin the community We
participated in educational activitiesuch as organizingfirst aid trainingeventfor young
peopleand children in SaladBar through theCentral Regional University of the Atlantic Coast
(CURLA(seeFig. 8. We dso worked with theRegional Center for Envirorental
Documentation and InterpretatiorOREDIA)Xhe Foundation for Cuero y Saladd{CSA and
the Project of Sustainable Management of the Natural Resources and Basins of the
Mesoamerican Biological Corridor in Atlantic HondRROCORRED@iRcoordirate the visit
of childrenfrom the community of Salado Bar to tliREDIAacilitiesin La Ceibajuringthe
launchof the education campaign oNorth Coasprotected areaswhich opened witha
presentation from theCIWR(Fig.86).

© A. Randazzo, 2012° =

Figure 85First Aid course for young people and children in the community of Salado Be

76



© A. Randazzo, 2012

Figure 86 Children fom the community of Salado Bar visit the CREDIA facilities in La (
during an educational campaign of the Biological Corridor of Caribbean Honduras.

In July wealso begara weeklyEnglish classvery Mondayfor youth and childrenKig. 87. The
class was initiated by a Loma Linda University Summer Undergraduate Research Program
student working with ProTECTOR, and predidpportunities to teactabout the environment
and the importance of protectingndangered speciesh& aimwas tocreate a positive learning
environmentfor children and youth in the community. The initiatigaow run by other
volunteers whahave recatly come to the area.

ProTECTOR was also involved with a seriagisfic workshops whickwvere conducted with
various youth and childremarticularly on the issue of solid wagtecycling. This is an
important topic withinthe C8WRandis especiallyentral in thecurrent contextof local
pollution issues in the Refug&Ve were dsoinvolved inorganiazng a concertby the
environmental songvriter, Guillermo Anderson, who came to Saldglarto dedicate a concert
to the children of the community (seg. 88.

77



Figure 87 Angela Randazzo assists young people and children at the English class helc
az2yRIFIe 2F WwdzZ & |yR ! dza3dzai>X HnwmH | doBark$s

Figure 88 Environmental Song writer, Guillermo Anderson, providing a special concer
the children of Salado Bar community, as part of the environmental outreach organize
staff of ProTECTOR.

Finally, during the last two months tife study, 9 volunteer$6 foreignand 3 nationalg took
part in the ProTECTOR research project within the Refuge. These volunteersdestbiEped
the concept of researctourismwithin the community Indeed the arrival of these volunteers
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provided dynamiexchange with community memberand facilitatednnovative educational
and artistic activitiessuch as the firseéverelectric celloconcert inthe Refuge. The concert was
given by ProTECTOR Intern, Ms. Robyn Reewkit was thdirst time for manyof the
community members to havieeardor seenthis instrument (seé€-ig.89). The accommodation
of these volunteerslso facilitated employment of comunity members irspecific jobssuch as
janitorial serviceglaundering,cooking,andlocaltour guidng.

Figure 89ProTECTOR Intern, Ms. Robyn Reewwiiges children from the community
their first contact with an electric cello after giving a free concert .

VI. RESULTS FROM UTILA AND LOS CAYITOS

VI.I  Preliminary Study

In Utila,interview respondents were from both Utif@oper, and the several small cays that
O2tt SOUABGSt & YI | SLostzyitod K 8 CKTREladujisys@rowidet Gy
fringing coral reef that extends to the southwest of the maiandand out into the cays. There
are relatively substantiareas around the island and the cays that are potentially appropriate
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for Hawksbillnesting, and many areas of the reef associated with both Utila and the cays that
are appropriateHawksbillforaging habitat.

Belize

Roatan Caribbean Sea
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Honduras T

~ Pumpkin Hill beach

N
A 0 335670 1.340Km  Copyright: ®2012 Esri
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Map Source: ProTECTOR, 2012

Figure 90Map of the area of Utila, including Utila proper, and Los Cayitos. A regional map
provided in the inset.

We interviewed aotal of 20 respondents and collected information on thgiofessions (see
Table §. Interviews resulted in the declaration of 21 professions (one respondent listed two
professions) of whom 57 % of responses involved fishing as a profession, whilee28 % w
involved with the sport diving industry as captainglife boats (Table)6The remaining
respondentsvere involved with public duties and private industry.

Table 6 Professions, numdr and frequencies of interview respondents from the preliminary stuc
in Utila.

Profession No. Interviewed| Frequency
(%)

Marine Fisher 12 57
Fish Merchant 1 5
Police 1 5
Builder 1 5
Dive Boat Captain 5 23
Mayor 1 5
TOTAL OBS. 21 100%
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In this area, we found that 95 % of all respondents were over the age of 28, with as many as 55
% beng 50 years old or more (Fig.)9However, when nofishers were factoredut, we found

that 100 % of respondents involved with fishing were over the age of 28, with 58 % of these
responaents over the age of 60 (Fig.)92

20-29  30-38 40-49 50-59 60-69 >7

Number of Fishers

Lo B i " S ¥'F Bt = ¥ 5 B o ) TN
1

Age Range

Figure 91 The number ofnterview respondents in each age category froiila and
the surrounding cayd.os Cayitas

1

1
s B 7
0 A e
20-29  30-39 40-49 50-59 60-69 >70
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Number of Respondents
L

Figure 92 The age ranges for those interview responds who arefishers.

A full 50 % (6/12) of fisher respondents had froncE® yeas of fshing experience (Fig. P3
The data suggest that fishers in this area may begin fishing at approximately 10 years of age and
O2y AydzS FAaAKAY3I 2y | NBIdzZ NI olara Aydz GKSA
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Figure 93The number of years fishing experience for respondents who are fishel

When we divided respondents intoeltwo main locations of the survey (Utila and Los Cayitos),
we found that the majority&4 %) of respondents we interviewdrbm Utilawere fishers

(although one person stated they were both a fisherman and the local Mayor, thus giving 15
responses from ldespondents), while 36 % were involved with the sports dividgstry as

boat captains (Fig. 94Meanwhile, in Los Cayitos, 50 % of respondents stated they were fishers,
while the remaining respondents were involved in public eerer private industryFig. 95.

@ Fisherman
H Boat Captain
O Mayor

Figure 94 The range of professions of respondents from Util.

M Fisherman
@ Police
OFishseller
M Builder

Figure95. The range of professions of respondents from Los Cayitos 82



VLIl Turtle Sightingsat Sea

Of the people interviewed, 100 % (20/20) responded that they had seen sea turtles &ifsea.
the 12 fishers interviewed, 11 responded to the number of times they go to sea to fish. Of
these,55 %(6/11) statedthey go out fishing every week, 27 % (3/11) stated that they go fishing
all through the year9 % (1/11) sugested that they go out about 80days of the year, and 1
individual (9 %) stated he goes out about half ylear (~ 160 170days) (Fig. 96

6

Number of Respondents
w

0 T T T 1
Half the year Weekly 300times Allyear round

Number of Times Out Per Year

Figure 96 Thenumber of fishers and frequency of times out fishing per year.

FHgure 97illustrates that 70 % of respondents who were dedicated fishers reported seeing
turtles more than half of the times they go out to fish at sea, while 30 % of respondents
reported seeing tuttes less than half the times they are out at seigh.

Number of Respondents

(o I B 7S T = ¥ o N |
1

More than 50 % Less than 50 %

How Often Turtles Are Seen

Figure 97 The number of fishermen that report seeing turtles at sea either less than 50%
the time they go out to sea, or more than 50% of the time they go out to sea.
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Figure 98Bar diagam illustrating the diversity of turtle species seen at sea

Of the 20 people interviewed from both Utila and 1G@ayitos, Fig. 98hows that all 20 reported
sightingE. imbricataurtles at sea, 17 (85 %) reported siglgti@. mydast sea, and 65 %

reported sightingC. carettaat sea. When asked where they sightédwksbill{E. imbricata at

sea, the majority of responses (52 %) suggestediiaatksbillould be sighted all around Utila
and Lo<Cayitos whereas 20 % oEspondents stated they mainly see them on the North side of
Utila (Fig. 99. Only 3 (12 %) responsegre given suggestinfat they had sightedHawksbillsn

the Cays, and 4 responses specified sightiagrksbilloon the south side of Utila, including the
waters between Utila and La Ceiba.

South -2

vl
£ Btw La Ceiba & Utila -
= .
a 1o |
:”6 Around Utila 13
° .
[}
= North -5
q -

Cays 53

0 5 10 15

Number of Responses

Figue 99 Areas where respondents reported sightiBgimbricataat sea.

When asked about sightings lobggerheadC. carettd andGreen(C. mydajturtles at sea,
most responses given suggested that these species are sight@wund the island (Figs. 100
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and 101 respectively). However, some respondents indicated that they sighted these species at
approximately the same respective frequengigsecifically on the north and south sides of the
island and in the Cays.

South -2
Btw La Ceiba & Utila |:'1
Around Utila —8
North -2
Cays 52

Areas of Sightings

Number of Responses

Figure 100Areas where respondents reported sighti@gcarrettaat sea.

South -3
Btw La Ceiba & Utila :IZ
around Utia | (g 1
North -3
Cays 53

Areas of Sightings

Number of Responses

Figure 101Areas where respondents reped sightingC. mydast sea.

Taken togethefor sighting any species of turtleghe majority of respondent§60 %) from Utila
proper,indicated they had sighted turtles at seall around the island (Fig. I0®%hile 13 % of
respondents specified that they sight turtles on the north side of thexdsknd on the south
side (Fig. 102
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Figure 102Important areas for sighting turtles at sea according to respondents from Ul

The six respondents from Los Cayitos provided eight responses to where they sight turtles,
irrespective of species, at sea. Fifty percent of responses stated that turtles were sighted all
around he island (including Los Cayitos). The specific locations of South West Cay, Turtle
Harbor, Rock Harbor, and between Utila and La Ceiba were all identified as sighting areas, but
with much less frequency timeall around the island (Fig. 02\ map of thdocations of specific
fishing sites where turtles are sighted at sea as reported by all respondents, is provigigd i

104.

Btw Utila and La Ceiba - 1
Rock Harbor - 1
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sweay | 1
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Figure 103Important areas for sighting turtles at sea according to respondents from |
Cayitos.
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Sea Turtle Sightings Around Utila According to Species

® Caretta caretta
B Chelonia mydas [ ]
® Dermochelys coriacea

A Eretmochelys imbricata

N
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Map Source: ProTECTOR, 2012
Copyright: ©2012 Esri, Delorme, NAVTEQ

Figure 104Map of the island obtila and the outlying cays (Los Cayitos), showing the areas
respondents suggested were important fishing areas, as well as areas where turtles are sight

We gathered information on the activities of each species when sighted by respandent
including activities at sea and on the beach. Some respondents admitted that they did not know
what the turtles were doing when observed, while other specified various activities that are
commonly reported by observers of turtle behavior in other lomas. These included feeding,
breathing at the surfaceswimmingat sea, and nesting whesighted on the beaches (Fig. 305

8 .
mEi
8 -
W Cc
7 -
OCm
6 -

E Not specified

55

Number of Turtles
I

Feeding Breathing Sleeping Nesting Swimming
Type of Activity

Figure D5. Activitiesof different species ofurtles when cited according to combined responses

from both Utila and Los Cayitos.
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Although there is likely to be a wide range of error in size estimates by casual observers, we
nevertheless askekspondents who were fishers to estimate the sizes of different turtle
species they had sighted. While some respondents did not provide specific size numbers,
several did provide very specific sizes whiaged from 3 cm to 1 m (Fig. J0& appears that

both C. mydasndC. carettaare sighted during hatchling and adult stages. No respondents
reported sightingeither ofthese species during juvenile stages (according to sizes reported). In
contrast,E. imbricataappeasto be sighted at all life stages the waters around Utila (Fig.

106). However, some turtles were reported in the juvenile life stage size rangeg@@m), but
were unspecified with respect to species.

B Ei
8 1 mCc
OcCm

@ Not specified

Number of Turtles

&
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T

Y0
5o

Estimated Sizes Reported

Figure 106Estimated sizes of turtles sighted, as reported by respondents from Utila and Los Ce
Ei =Eretmochelys imbricataCc =Caretta caretta Cm =Chelonia mydas

To determine when turtles were being sighted throughthe year, we pooled responses from
all fisher respondents and plotted them for each species. For all three species, welatind
times reported for sightings wenenimodal but peek sighting times were different among
species. In the case Bf imbricataturtles were sighted throughout the year, but peek sightings
reported were fom April to September (Fig. 107
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Figure 107Months in which respondents frotmoth Utila and Los Cayitos reported sightin
E.imbricataturtles at sea.
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Figure 108 Months in which respondents from both Utila and Los Cayitos reported sigh
C. carettaurtles at sea.

The peak season for sighti@g caretta according to respadents, was from March to
Septembey although this species can also beeerséhroughout the year (Fig. 108). Figure 109
shows the peak sighting times f6r mydasre from March to August. Once again, all
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respondents stated they are able to observe this species throughout the year iratieesw
around the islandWhen all species were taken together, peak times for sighting turteys w
from June to August (Fig. 1)10

8 8
8 7 7 7 7 Cm
7 6 6 6
1 s 5 5

Number of Responses

0 T T T T T T T T T T T T

Jan Feb  Mar  Apr  May June July Aug Sep Oct  Nov Dec

Months Turtles Seen

Figure 1@. Months in which respondents from both Utila ahds Cayitos reported sighting
C. mydagurtles at sea.
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Figure 110Months in which respondents from both Utila and Los Cayitos reported sight
unspecified turtle species at sea.
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VLIl TurtlesSightingson the Beaches

The presence of sea turtles the beabes of Utila and LaSayitos was confirmed 00 % of
respondents. We found that 50 % of respondents suggested that there were more than one
species nesting on the beaches of Utila and Los Cayitos, while 85 % of respondents recognized
there were speciesitferences of turtles that nested in the area. Only 15 % of respondents

could not distinguish differences among species, and therefore did not know how many species
nested on baches in the area (Fig. )1The species diversity of nesting turtles correxgs

directly with the diversity of turtles sighted at seacatding to respondents (Fig. 1)1 2vith

more than 51 % of respondents stating that they kndawksbillsnested on the island.

9
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Figure 111 The number of turtle species reported to nest on Utila andCayitos.
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Figure 112An histogram illustrating the diversity of sea turtle species seen nesting on t
beaches of Utila and Los Cayitos. Ei #mbricata Cm =C. mydasCc =C. caretta
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Figure 113llustrates nestig sites around Utila where respondents stated they had sighted
turtles of different species. The majority of respondents stated they had Be@nbricataC.
mydas andC. caretteon the north sile of the island. Pumpkin HileBch also appears to be an
area where respondents stated they had sdenmbricateand C. mydasRespondents reported
seeingE. imbricataat all sights specifiedt is interesting that while respondents reported that
C.carettahad been sighted nesting ail other beach areas, thre were no reports of this
species msting at Pumpkin Hill (Fig. )13 'here were also no reports @. mydasn the areas
of Los Cayitos.
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Northside of Iron Bound PumpkinHill  Southwest  Around the
the Island Cay Cays

Nesting Areas

Figure 113Important areas for nesting turtles of different spes, according to respondents
from both Utila and Los Cayitos.

While there are several beaches around Utila and Los Cayitos that appear to have conditions
favorable to turtle nesting, only a few sights, such as Airport Beach, Southwest Cay, and Jack
Neil Beach have had recent anecdotal reports of nestivig were unable to confirm these
anecdotes during the current studyonly Sandy Cay drPumpkin Hill bedws (Fig. 114have

had previouslyconfirmed nestingof E. imbricataand these were again confirmed durirget

2012 nesting season (Fig. 115
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Potential Hawksbill Nesting Beaches on Utila

Pumpkin Hill beach
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Figure 114Map of Utila and Los Cayitos where turtles have been reported to nest. Some sites t
had confirmedE. imbricatanesting, while the majority of potential sites have not beenfaomed.

Figure 1150ne of theE. imbricataurtles that nested during the 2012 nesting season
at Pumpkin Hill Beach.
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Figure 116Seasonality of sightings of turtles on beaches on Utila and Los Cayitos, acco
to respondents.

Figure 11&hows the seasonalityf nesting turtles on beaches, according to respondents from
both Utila and Loa Cayitos. We found that the peak nesting season, according to interview
responses, was between May and August, with the highest months for sighting nesting turtles in
June anduly. Data gathered on the numbers of turtles nesting throughout Utila and Los Cayitos
suggests that 45 % of respondents did not know how many turtles might be nesting on the
island, while 30 % stated that there were likely less than 5 per season. As maéy 30

turtles nesting per season were reporteg 10 % of respondents (Fig. 317
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Figure 117. Numbers of tirtles reported nesting on beaches of Utila and Los Cayitos, a:
reported by interview respondents.
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VLIV Threats

VLIV.l At Sea

When we asked respondents about their attitude towards sea turtles when turtlesiginéed

at sea (Fig. 13870 % ofespondents said they respected the turtles, while 25 % (5/20) stated
they had not considered their own attitudes, and did not know what they felt when they sighted
a turtle at sea. Only one respondent stated that he would be excited and approach toesee th
turtle closer.

@ Respect
HE Excited

O Do not know

Figure 118Attitudes of respondents towards turtles when sighted at sea

The majority of respondents (75 %) stated that they did not believe that turtles were being
caught in nets at sea around Utila, while only 10 % stated that they were being caught in nets
(Fg. 119. Some respondents statadearly that they did not know if turtles were being caught
at sea in fishing or turtle nets.
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Marine Turtles Caught in Nets in Area

Figure 119Responses to the question of whether sea turtles were entangledbing
nets at sea.
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While respondents generally suggested that turtles were not bemght at sea in nets (Fig.
119, responses (by fishers) to the questiorhofv many time fishers encountered turtles

caught in nets at sea were contradictory, with 42 % of respondents suggesting that they
encountered turtles caught in nets approximately 25 % of the times they went out to sea to fish.
At least 2/12 (17 %) of figh respondents stated that they saw turtles caught up in nets every
time they went out to sea to fisfFig. 120 In all, 75 % of fisher respondents said they saw
turtles caught in nets at sea 25 % or more of the times they went out fishing, while the
remaning 25 % of respondents suggested that they never saw turtles entangled in nets when
they went out fishing (Fig. 120Furthermore, 50 % of fishers stated they released turtles when
they encountered them entangled in netsig. 12). Unfortunately, 42 %f fishers stated they
would likely capture an entangled tile to kill and eat it (Fig. 121despite knowing that such
actions are illegal.
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Figure 120Thepercentage of times fishers encounterrtles entangled in fishing
nets at sea.
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Figure 121 Attitudes of respondents toward sea turtles when fishers encounter turtles
sea.
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VLIV.IIOn the Beaches

With reference to attitudes of respondents to sigidisea turtles on the beaches aroudtla

and Los Cayitos, Fig. 1&2ows that 70 % of respondents stated that when they saw a turtle
nesting, they respected it and left it alone to nest and return to the water, while 25 % did not
know what their attitudes were toward sighting a nesting turtle, and a single respondent (5 %)
said they were excited to have the experience of seeing nesting turtles.

B Respect
M Excited

O Do not know

Figure 122Attitudes of respondents towak sea turtles when encountered on the beaches
around Utila and Los Cayitos

In contrast to stated personal attitudes toward nesting turtles on the beach, responses varied
with respect to what happens with turtle eggs. A full 40 % of respondents suggested that eggs
were not poached from nests laid &itila and Los Cayitos (Fig. J28owever, 40 % of
respondents stated that anywhere from 255 % of eggs were poached frorasts laid on
beaches around the island. As many28s% of respondents did not appearknow if eggs were

or were not poached fromests around the island (Fig. 123

8
5
i 4
] 2
- ' 1
0] 25 50 75

Do not
know

Number of Respondents
Lo B " R VS B R ¥ s B o ) TN B s
L

Percentage of Nests Poached

Figurel23 The percentage of eggs poached from beaches around Utila ar@ayites
according to respondents from both areas.
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When asked to suggest the fate of eggs harvested from local beaunbssrespondents (60 %)
suggested that harvested eggs were usually eaten domestically (usually within a family or
shared with neighbors), while 15 % of respondents suggested that eggs were sold either
privately or through a local market (Fi24). Some repondents did not have an opinion on
what was done with harvested eggs.

E Eat the eggs
@ Sell the eggs

O Do not know

12

Figure 124The fate of eggs poached from beaches around Utila, according to responc
from both interview communities.

Overall, when respondents were asked what they perceived as the greatest threats to sea
turtles both in the water and on the beaches, we found the greatest numberspiorses (44

%) suggested that turtle capture was the main threat to turtles in both Utila proper and in Los
Cayitoscombined, while 36 % stated that egg collection (or harvesting), weaedkt greatest
threat (Fig. 12} It is interesting to note that ogl16 % of respondents suggested that fishing
nets were a threat to turtle survival, and only 1 respondent stated that divers were a threat.
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Figure 125The main threats to turtles at sea and on the beaches of the area of Ultila,
suggested by interview respondents from both Utifald_osCayitos
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VIV Trendsat Sea

We assessed information from respondents regarding trends of turtle sighdirggsa 5, 10, and
20 yearsagoin comparisona current sightings. In Fig. 126 it can be seen that the majority

(50 %) of respondents stated that they believed that they sighted fewer tustiesars agshan
they do now, while 45 % believed they siglitmore turtles 5 years agiiman they do now

There was consensus among respondents that the number of turtles sighted now was not the
same as it was 5 years priéiilg. 128 shows 65 % of respondents believed that they sight
more turtles at sea 10 yeamagathan they do nowwhile only 25 % beliedghey sightedfewer
turtles 10 years ago than they do currentkkgain, none of the respondents believe the numbers
sighted haveemained the same. In Fig. 126 we again see that the majority of respondents
(65 %) believe theyightedmore turtles at sea 20 years attan they do at present. Two
respondents reported that they believe theged to seanany more turtles 20 years adgioan

they do now None of the respondents believed they saw fewer turtles &y agdhan now

and again, none reported that the numbers sighted at sea weresémee as 20 years prior (Fig.
126C).
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Figure 126 The number ofespondents who believe they sanore, many more,
fewer, or the same number of turtles at sea 5 years ago (A), 10 years ago (B), or 2
years ago (Gyhen compared with the present
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Number of Responses

VILVII Trends on the Beaches

When asked about trends of turtle sightings on the beaches of Utila @€ ayitos5 % of
respondents believethat they sighted more turtles 5 years agten compared with now
Only one respondent believedrtle sightings on beaches wefewer5 years agthan are
currently encounteredFig. 1277A). When asked to compareent sightings of turtles on
beaches to those 10 years ago, 65 % of respondents believedwleeeamore sighting 10
years ago than noywhile none of the respondents believed there were fewer or that ¢her
were the same number (Fig. 18j.In comparisn to sightings of nesting turtle20 years ago
(Fig. 121C),30 % of respondents believed there were more turtles sigl2@gears agowhile
the majority (70 %) admitted they did not know if there were more or fewer turtles sighted
nesting 20 years agmmpared with the presentStill, none of the respondents believed that
there were fewer or the same number of sightings on the beaches 20 yearshegocompared
with the current situationFig. 127C).
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Figure 127The numbeof respondents who believe they sawore, fewer, or the same
number of turtles on the beaches 5 years ago (A); 10 years ago (B); or 20 years agc
when compared with the present
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VI.VIIl Monitoring

Utila and Los Cayitos
BICA personnel began occasional monitoring of Pumpkin Hill Beach in June, 2012. However,
efforts increased to nightly monitoring stam June 25 and continued unilgust 13. From
August 13 untiDctober 15 we carried out irreg@ar monitoring because nesting attempts had
dropped off substantiallyMonitoring entailed walking the beach each evening from 5:00PM
until 5:00AM. We set up a small camp each day and used this sfalt@sting and in case of
storms.

We recordedl2 neging attempts byHawksbill not all of which were successful. On the first

turtle recorded, we were unable to apply flipper tags due to some misunderstandings in
methodologyamongBICA personnel. However, once these were corrected, flipper tagging and

satdlite tagging progressed smddy. We flipper tagged (Fig. 128) a total di&wksbillturtles

with Inconel (681 style) flipper tags (Archie Carr Center for Sea Turtle Research, University of

Florida, Supplier) on the right front and right rear flippeisjsathe standard protocol for

t NE¢O9/ ¢hwQa ¢dzNLES ! g NBySaa FyR tNRGSOGAZ2Y {
Islands. These tags have allowed us to continue to identify returning turtles and to begin to

estimate nesting population numbers at spécibeach sites.

Figure 128Lindsey Damazo applies an Inconel flipper tag tdftbet right flipper
of one of the nestindgdawksbills/  YSR &/ KSf ®¢
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We were able to fixatellite transmitters (Wildlife Computers, Spot 5) to two nestiigwksbills

¢CKS FTANRG BKS&T EX B S WdAz2 §). Shontly after/being fittédGvithidie M H @
transmitter, thisturtle began to move northwest, away from Utila and toward the coast of

Belize. The turtlstayed east of the coast of Belize until coming to the area of Corazal, where

she then hugged the coastline making her way further north along the coastal zonéntdgu

Roo. Chel eventually stopped at Cayo Culebra in theSiam | y . A 2 & LIK Sdui ofw S & S NI

Cozumel (see Fig. 13TThe transmitter signal was eventually lost after 90 days on October 9,
2012.

Figure 1296 / KSft ¢ FTAGOGSR gAGK + ardSttAGS &
from Pumpkin Hill Beach on Utila.

A second satellite tag waasunchedon! dz3dza G mu 2y X This yirBeSetdhe BayC A 3 d ™«
Islands on August 13 and moved directly toward the coast of Belize, skirting south of Glover

Reef, and moving northwest toward Dangriga. She continued a northern trek along the coast

until stopping near Water Cay at the southernmost eidhe Drowned Cays (see Fig. 131

Ginger appears to have settled near Water Cay, possibly representing the end of her post
nesting migration to her regular foraging ground. The transmission from Gétgeped on
October 3, 2012, just 20 days after launch.
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Figure 1306 DAY ASNE 2dzi FA GG SR o A (hksedonddlippér$afy f
on the right rear flipper.

We recorded 9 successful nessnest temperature study was also undertaken with nests at
Pumpkin Hill Beach. Nest temperatures were monitored with TidBit temperatata loggers
placed at two @pths within the nests (Fig. 1B2Ne were able to monitor 4 nests and 4 control
(false) nests. Nests were then monitored until hatchinglivdlhatchlings from monitored nests
were then collected and small blood sample d¥.1 ml wascollectedfrom each We collected
222 blood samples from hatchlings.
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nesting on Utila.

Figure 132DA A St £ S 064/ KSt ¢ 0 a 2-bliryHavEsbilkggd flaja
arecently-laid nest
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