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species! Through a survey, we have collected the opinions of the population of
tinique concerning the conservation of the Iguana delicatissima and its

Open Access abitat. The Martinique population expresses an interest in the conservation
of this species. They see it as part of their natural heritage, and therefore a
species to be protected. They are also ready to participate in conservation pro-
grams. Finally, a SWOT (Strengths, Weaknesses, Threats and Opportunities)
analysis of Lesser Antillean Iguana conservation in Martinique was carried
out, based on survey responses and selected data from the literature. This
study refers to data collected in my Master 2 thesis in environmental manage-
ment at the University of the Antilles Martinique Campus during the year

2023-2024.
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1. Introduction

Listed among the world’s top four biodiversity zones, the French West Indies pos-
sess exceptional ecological wealth, surpassing that of continental Europe in terms
of the diversity of endemic species, particularly plants and vertebrates [1] [2].
However, this biodiversity is seriously threatened by the invasion of exotic species,
whose numbers sometimes exceed those of endemic species, putting the latter at
risk of extinction [3].

Invasive exotic species (IES) have been identified as one of the main causes of

ators of eggs and juvenile

hand, its direct competit

Antillean Igflana requires in-depth knowledge of the species and its habitats, par-

larly feeding, breeding and resting areas.

esponse to the threat of extinction of the Lesser Antillean Iguana in Marti-
nique, conservation strategies are being considered, such as protecting its habitat,
regulating the green iguana and raising public awareness. This article uses surveys
to explore Martinique citizens’ perceptions of conservation efforts for the endemic
iguana ([guana delicatissima), its ecological contribution and the actions required

to preserve this species.

2. Materials
2.1. Ecology of Iguana delicatissima

Lesser Antillean Iguana (Figure 1), is a species endemic to the French West Indies
[16]. It is smaller than green iguanas, generally measuring between 45 and 60 cen-
timeters in length [4] [17]. It is arboreal and spends most of its time in trees, where
it feeds on vegetation (leaves, fruit, and seeds) [15]. Due to habitat loss and other

threats, it is classified on the International Union for Conservation of Nature
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(IUCN) Red List as Vulnerable or Endangered and is therefore the focus of con-

servation efforts [6].

1 South America. It can be recognized by its imposing size,
een 1.2 and 1.7 meters in length [17] [19]. Its body is

Figure 2. Jguana iguana PIERRE P. 2024, Le Carbet.

Arboreal, they spend most of their time in trees, feeding on leaves, fruit and
flowers. They are strictly herbivorous. They lay eggs in nests dug into the ground,
and the young hatch after a few months. It remains a major competitor to the

endemic species [6].
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2.3. Iguana Reproduction

Iguanas are polygamous and reproduce between April and August [9]. Males dis-
play territorial and courtship behaviors to attract females, including vocalizations
and ostentatious movements [16]. Copulation, which may be repeated several times
during the season, takes place via double reproductive organs, the hemipenis.
Males can mate with up to twelve females to maximize their chances of repro-
duction [9] [20].
Females carefully select nesting sites, often sunny and well-drained, where they

lay between 1 and 20 eggs in holes they dig in the ground [6 g incubation

and Trinité ted (Figure 3). In each of these towns, at least one site was
de to a site in Morne Rouge, Carbet, Scheelcher and Rob-

égheur and four to Fort-de-France.
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Figure 3. Mapping of the areas visited. PIERRE P. 2024.
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3. Methods
3.1. Field Visits and Surveys

During our visits to each site, we combined direct observation with surveys of the
local population to gather comprehensive information.

We conducted interviews with local residents to gather their perceptions of the
Iguana delicatissima, its conservation and the state of the environment. These dis-
cussions also covered the conservation actions undertaken by the French author-

ities as part of the National Action Plan (PNA). The main aim of these surveys

3.2. Data Analysis

This study, carried out as pa i ’s internship, explores popu-
lation trends in conservati
ple of 82 people was inte re collected via surveys processed with
Google Forms, then visua of diagrams. A factorial correspond-

ence analysis ( ) was car explore the links between variables and

4.1. Public Perception of Lesser Antillean Iguanas, Their Habitat
and Conservation

As part of this study on the ecology of Lesser Antillean iguanas, we assessed per-
ceptions and knowledge of their conservation in Martinique. Surveys were carried
out among 82 local people. The aim of the survey was to gather information about
public awareness of this endangered species, attitudes and behaviors towards con-

servation efforts.

4.1.1. Surveys Profile

The survey was carried out with professionals from a variety of backgrounds,
without prejudice to their specific identity, provided they are from the area.
Twenty-one of the 82 respondents (26%) were students, 6 (7%) worked in the

fields of environment, biodiversity or agriculture, 2 (4%) were fishermen or farm-
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ers, and 52 (63%) were from other fields (Figure 4).

= farmer or fisherman

other

u students

® environment,
biodiversity or
agriculture pro

m18-28 years
W 29-39 years
®40-50 years
®over 50 years

gure 5. Distribution of respondents by age.

nowing and Identifying the Lesser Antillean Iguana by the Public
CopServation of the Lesser Antillean iguana must also involve the participation of
the population. Respondents were asked about the number of iguana species pre-
sent in Martinique, both endemic and non-endemic. They were also asked to iden-
tify the local species from among several images presented to them. Of the 82 peo-
ple surveyed, six (7.3%) replied that there was only one species. Four respondents,
or 4.9%, said there were three.

Fourteen survey respondents, or 17.1%, said they didn’t know how many spe-
cies of iguana exist in Martinique. On the other hand, 58 respondents (70.7%)
answered that there are two species of iguana in this region (Figure 6).

They were also asked to identify the local species from among several images
they were shown. To assess the population’s knowledge of the Lesser Antillean
Iguana, respondents are asked to identify the endemic species from the three im-
ages above. Figure 7 shows a male Lesser Antillean iguana in its adult stage. Fig-
ure 8 shows a green female common iguana with a striped tail. Figure 9 shows a
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male common iguana with striped body and large tympanic patch.79 responded

to this question, while 3 chose not to answer.

Figure 6. Iguana knowledge test.

Figure 9. Male of Iguana iguana [25].

® a single species

mtwo species
three species

mdon't know
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Of the 79 responses, 48 people (61%) (Figure 10) chose the correct image (Fig-
ure 7), which is exactly the Lesser Antillean Iguana.

All the others (31 people) got it wrong. And of those who got it wrong, 25 people
(32%) (Figure 10) chose the female [guana jguana with the striped tail, and 6 peo-
ple (7%), the adult male common iguana with the large tympanic plaque (Figure
9).

Figure 10. Identification o ocal residents.

4.1.3. Recognition of its Ec
Protecting the iguana and 4ts habitat is crucial f6 preserving Martinique’s biodi-
versity and maintaining th@ ecological balance of the island’s ecosystem. The sur-
veys aim to assess the p

portance of protgsting the Le ean Iguana and its environment.

d 69% or 56 people answered categorically that the

M protection, exactly
M protection, probably
M protection, maybe

M protection, never

Figure 11. Recognition of the Iguana’s ecological value.

Respondents also gave their perceptions of this endemic species. 53% of re-
spondents (43 people) considered the Lesser Antillean Iguana to be of ecological
importance, and able to control insect pests. 42% of respondents (34 people) con-
sidered it a cultural heritage, while only 5% (4 people) saw it as a potential dis-
turbance (Figure 12).
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¥ ecological importance
and pest control

H patural heritage

¥ potentiel nuisance

Figure 12. People’s perception of Jguana delicay

Hyes
®no
B noidea

€ 13. Iguana delicatissima protection status.

e other hand, 11% (9) of respondents either don’t know whether the spe-
cie€ is protected, or don’t follow news about biodiversity and the protection of
endemic species in Martinique at all.

Whether or not they are aware of its protection, respondents all agree that the
Lesser Antillean Iguana population is declining more and more in Martinique.
The decline in the Lesser Antillean iguana population is a worrying phenomenon
recognized by the local population.

During the survey, out of 82 people questioned, only one did not answer the
question about the causes threatening the survival of the Lesser Antillean iguana
in Martinique. However, 81 people shared their views on the causes of this decline
and proposed protection measures. A majority of 67%, identified the common or
striped iguana as the main threat to the Lesser Antillean iguana and its habitat.
They felt that this invasive species represents a direct danger by competing for

resources and disrupting the ecological balance (Figure 14).
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H Anthropization
M Stripped iguana
M little mongoose

¥ Tourist

Figure 14. Main causes of [guana delicatissima ¢

the decline of the Lesser

Finally, 11% of respon

e authorities via the funding of the National Action Plan (NAP) to

the tune '8 000 Euros in August 2021 proposer a clear roadmap for the imple-

entation,0f essential conservation measures, such as population monitoring, in-

e species management, and public awareness.

mwellworth it
“not worthit

®no comment

Figure 15. Views on spending on iguana conservation.

In our survey, 67% of respondents felt that spending money on iguana protec-

tion was a good thing, while only 5% disagreed, and 28% refused to comment
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(Figure 15).

Respondents were also asked to evaluate conservation efforts for the Lesser An-
tillean Iguana in the region. They expressed their level of satisfaction by giving a
score from 0 to 10 (Figure 16). The opinions gathered show a wide range of per-
ceptions. Of the 82 people surveyed, two did not answer this question.

Among the 80 respondents, average ratings (5 - 6) were given by 56%, reflecting
a moderate opinion of the conservation efforts undertaken. Below-average scores
were given by 27% of respondents.

Above-average ratings ranging from satisfactory to very sagi were also
d ackno¥v

igure 16

given by 17% of respondents, showing higher satisfactio dging the

positive efforts made to protect the Lesser Antillean Igia

® 5£6 acceptable
W 7--8 satisfactory

m9--10 Highly
satisfactory

’re asked to recall the last time they had seen a Lesser Antillean

e 82 people interviewed: 7 people (9%) had never seen an iguana.

= This week

®one month ago

= More than a year ago
® Never seen

Figure 17. Frequency of sightings of the Lesser Antillean Iguana.

Twenty people (24%) have seen an iguana in the last month, compared with 49
people (59%) (Figure 17) who saw an iguana a year or more ago.

One of the most important conservation measures for the Lesser Antillean
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iguana in Martinique involves regulating the population of the common iguana.
The population participates by reporting the presence of common iguanas to
those responsible for capturing and killing them.

During the survey, it was found that the great majority, 71 people (87%), had
never participated in this initiative. Only 6 people (7%) reported the presence of
striped iguanas in their area, while only 5 people (6%) said they had actively par-
ticipated in this control by repeatedly reporting the presence of the common

iguana in several areas to the person in charge (Figure 18).

ing the removal of the common iguana and the controlled introduction of the
Les§er Antillean iguana.

Finally, 12% of respondents believe in other unspecified measures, suggesting
initiatives such as increased public awareness, enhanced protection of natural

habitats or captive breeding programs (Figure 19).

4.3. Distribution of Lesser Antillean Iguanas in Martinique

4.3.1. Visit to Islet Chancel
The visit to islet Chancel was carried out during the breeding season, which ena-
bled us to observe activity in the surrounding area and at the egg-laying sites. Four
spawning sites were visited to assess their condition and check for the presence of
females and signs of reproduction.

The egg-laying site located in the maritime zone does not yet appear to have
been visited by females during this egg-laying period, unlike the other sites, de-
spite the presence of females and males in this area. On the other hand, pregnant
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¥ continue regulating the
stripped iguana

® Introduce the endemic
iguana under
controlled conditions in
several zones with
suitable vegetation

® Both are necessary

¥ others

served in the ground, with tail and leg

indicate active egg-laying activity in t

4.3.3. Visit to the Carbet Zoo

The Zoo of Le Carbet currently has two male Lesser Antillean Iguanas in an en-

closure (visit April 2024). An employee found was unable to provide further in-
formation as he is not involved in the management or care of the animals. He
indicated that these iguanas are not native to the island, but was imported a few

months ago.

4.3.4. Visit to Anse Céron and Anse Couleuvre (Précheur)

In Précheur, we visited two sites, Anse-Céron and Anse-Couleuvre. Neither
Iguana iguananor Iguana delicatissima were observed. However, locals report the
presence of both species at Anse-Céron. Tourists at Anse-Couleuvre reported see-
ing iguanas on the day of our visit. Unfortunately, they were unable to identify

either species.
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4.3.5. Visit to Madiana Beach (Scheelcher)
At Madiana Beach, town of Scheelcher, we observed more than a ten individuals,

most of which appeared to be young. But no Jguana delicatissima was observed.

4.3.6. Visit to La Savane (Fort-de-France)

A small population was observed in the parking lot and vegetation near Fort Saint-
Louis. Around twenty individuals were exposed to the sun on the wall of Fort
Saint-Louis. However, no Iguana delicatissima was seen in the area during our

visit to Fort-de-France.

5. Discussions

5.1. Distribution of Lesser Antillean Iguan

Islet Chancel

Islet Chancel remains the site with the hi

Their testimony also refle
ability of island populatio
Pelée Mountain

The populatiofiasound of Pe untain has not been extensively studied, and

orpiation has been provided on its viability or size

cen iguana to the national action plan. The latter captured a
ral juveniles squatting in a tree in their yard. These observations
e urgency of taking management and conservation measures for the

mjc iguana population to prevent any possible hybridization with the com-

La Savane (Fort Saint-Louis)

In Fort-de-France, especially Fort Saint-Louis, locals consider the Iguana
Iguana to be tame and harmless. The iguanas sometimes come down from the
trees to eat the fruit and vegetables that some people leave at the foot of the trees.
In their opinion, it is not worth continuing to regulate the [guana iguana popula-
tion.

Madiana Beach

Observations at Madiana Beach indicate a young, fairly viable population,

which is likely to reproduce and expand if no regulatory measures are taken.

5.2. Ex Situ Conservation

Iguanas in captivity in a controlled habitat can be used as subjects for scientific

studies to better understand their biology, behavior, and ecological needs. They
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may participate in breeding programs aimed at increasing captive populations and
reintroducing individuals to their natural habitat in several protected sites in Mar-
tinique [27]. This approach would aim to resume the work undertaken on the islet
of Ramiers in 2006 [26].

This also presents significant challenges and raises essential ethical considera-
tions. These include the need to maintain the genetic diversity of captive popula-
tions, to ensure animal welfare in an artificial setting and to create a natural envi-
ronment. Despite these challenges, ex sifu conservation remains a strategy capable

of protecting the species, ensuring its reproduction and reintzg [27] [28].

levels.

With only two male Lesser Antillea

genetic purity of the Lesser Antillean iguana.
troducing iguanas into existing nature reserves and protected areas (Figure
20) would protect them from human disturbance and control the population of
green iguanas and other species such as mongooses and cats [9], thus reducing
inter-species competition. In this way, regular monitoring and research into the
ecological needs of iguanas to assess their health and reproduction can be carried

out under better conditions.

5.4. Environmental Preference

There are two sites of particular note for the presence of this species currently in
Martinique: islet Chancel and the area of Mountain Pelée [32]. Each of these sites
has distinct ecological characteristics that influence iguana habitat preference [8]
[19].

Islet Chancel with its vegetation type is known to harbor the largest population

of Lesser Antillean iguanas in Martinique, translating into an appropriate habitat
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for iguana survival [33]. i relatively protected habitat with abun-

dant vegetation. Nesting a

Pelée has not been studied in depth. Evidence suggests that iguanas, possibly
endemic species, have been sighted, but no systematic study has been car-
ried out to confirm population size and status.

The various townships around the Mountain Pelée also offer ideal conditions
for the survival of Iguana delicatissima. They present a variety of sylvan land-

scapes ranging from dry forest to humid forest [34].

5.5. Human Behavior and Frequentation

At islet Chancel, iguanas behave in two different ways, depending on the area in
which they are found. In the tourist zone, the iguanas seem tame and do not hes-
itate to approach visitors [20]. Tourism seems to influence the behavior of igua-
nas, which have become accustomed to the presence of humans and easily wander
among people. On the other hand, in the private zone where human access is lim-
ited, iguanas are very shy, taking refuge in tree trunks at the slightest movement

that seems strange to them. This contrast in behavior underlines the importance
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of quiet, protected areas for the survival and reproduction of iguanas.

5.6. Perception and Community Commitment

This graph (Figure 21) reveals significant links between respondents’ opinions on
the financing of conservation actions for the Lesser Antillean Iguana and their
level of satisfaction with the results of these actions. Three main trends emerge: 1)
indifference and lack of opinion on funding are associated with a lack of opinion

on satisfaction with conservation, suggesting a lack of information or interest; 2)

15
\./\: —rgﬁ 5

1 financing-4
?0.5
N
o
e
o 0 o y
23 financing-23

0 0.5 1 1.5 2

F1 (50.00%)

* Colonnes ¢ Lignes

Figure 21. Views on financing and satisfaction levels of the population.

This principal component analysis plot (Figure 22) reveals a significant corre-
lation between respondents’ ability to identify iguana species and their attitudes
towards conservation, including their level of satisfaction with actions taken. The
results indicate that individuals unable to identify the two species, even with im-
ages, are less supportive of conservation, highlighting a need for awareness-rais-
ing. Conversely, those who correctly identified the species valued the endemic
iguana, supported conservation and approved of regulating the invasive green
iguana. Incorrect identification is associated with dissatisfaction with conserva-
tion outcomes, suggesting a need for improved communication and transparency
of efforts.
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Figure 23. frequency of species sightings by respondents.

The majority of Lesser Antillean Iguana sightings reported by respondents are
old, dating back more than a year. This suggests that the species is becoming rarer
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near urban or anthropized areas, where there is a greater human presence.

Conversely, a significant percentage of respondents stated that they had ob-
served the Green Iguana recently, either during the week of the survey or in the
past month. This frequency of sightings testifies to the expansion of the green
iguana and its ability to occupy a variety of habitats, including urban and peri-
urban areas.

According to these results, there is a good awareness of Lesser Antillean iguana
conservation among local residents. The majority of respondents recognizes the

importance of protecting the species and is in favor of conser measures. In

Martinique

>

the iguana's main habitat, has been protected since 2005 by
ia} biotope protection order [14].

Mainf#tin the stability of the Lesser Antillean iguana
population on the ilet Chancel by 2030, by regularly
onitoring the population and implementing habitat

Str

management actions to promote reproduction,

reintroduction and survival of the species.

The islet Chancel is a limited area, which restricts the space

available for population growth and genetic variability.

Weaknesses »  The reintroduction attempt on Ramiers islet did not achieve
the expected results. No juveniles were observed between
2006 and 2013, despite spawning attempts [12].

»  There are opportunities for new reintroduction projects on
other islets or protected areas in Martinique, taking into
account the reintroduction actions that have already been
carried out.

»  Awareness and education campaigns can be set up to protect

the iguana’s habitat and reduce anthropic threats, in

collaboration with the Martinique Zoo and other islands
where Lesser Antillean iguanas are present.

Opportunities

>  The presence of the common iguana, an excellent swimmer
just a few tens of meters from islet Chancel, represents a
danger for the present population. The same applies to the
Threats unknown population in the north of Martinique.
> Habitat degradation due to anthropic factors such as tourism,
pollution and coastal development would affect the iguana’s
survival.
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6. Conclusions

The Lesser Antillean Iguana is one of the most endangered reptiles in the world.
It is also in a precarious situation in Martinique. Conservation efforts, such as
reintroductions in protected areas and the development of egg-laying sites in areas
where its presence has been detected are crucial. Habitat preservation, the fight
against exotic species and raising awareness in the local community are essential
to ensure the survival of this critically endangered species.

The Martinican population’s perception of the [guana delicatissimais very pos-

itive. This is an important lever for any conservation efforts

The population perceives it as a natural heritage, a specieg because
of its importance to local biodiversity. Many are actively i fight to

regulate the [guana jguana and protect the Igugfia delicatissifha. dynamic

tain the species in its natural habitat.

Previous studies have shown that issipfla population at islet

population may be declini
tion could be influenced b several factogs, such as the adaptability of iguanas to

climate change, anthropo

ce (La Savane) and Scheelcher (Madiana Plage) sites, green

ed. At islet Chancel, the presence of several females on

iguana and{ifs habitat, and is willing to take part in programs to raise awareness,
introduce and regulate the invasive species.

ort, the reintroduction of Lesser Antillean iguanas to other islets in Marti-
nique depends on the proper preparation of habitats and awareness-raising
among local communities. Thanks to ongoing education and the commitment of
populations already aware of the importance of protecting the species and its eco-
system, these initiatives would offer real hope of considerably increasing the en-

demic iguana population in Martinique.
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Annex

Survey Questions

6/16/24, 11:42 PM L'écologie et la conservation des iguanes des petites Antilles 4 Martinigue

L'écologie et la conservation des iguanes
des petites Antilles a Martinique

Question sur [ et la p p dela surla
conservation des iguanes des petites Antilles & Martinique

1. Quel est votre profil ?

Une seule réponse possible.

) a. Je suis Etudiant ()

) b. Je suis un Professionnel de I'environnement/biodi ité ou’agriculture
) ¢. Agriculteur/pécheur
) d. Autre

s
L
s
L
I
.
s
L

2. 2. Quel est votre tranche d'a

Une seule réponse possible.

kj) a. 18— 28 ans
 )b.29-3%an
 Dec.40-50
(" )d. Plusde

onnaissez-vou e de combien d'espéces d'iguanes en

() bN\Beux espéces

Parmi ces images selectionnez I'iguane peyi ?

Une seule réponse possible.

(Jlmagea

—
(_ Jlmagec
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