
List of Acronyms

Reports and 
Publications

Calendar

Members and Contact

References

BIONEwS

Editor’s Letter

ISSUE 20 - 2018

New research led by Swansea University’s College 
of Science has recently reported effective conser-
vation strategies that can mitigate the impacts of 
climate warming on sea turtle nesting success. 
A range of experiments were conducted between 
2012-2017 in St. Eustatius Marine Park. There 
is a real concern that, in the context of climate 
change, warming air temperatures may lead to 
female-biased sea turtle populations and that not 
enough male hatchlings would be born on the 
beaches in future to sustain the local population. 
Therefore researchers decided to investigate op-
tions for conservation actions to reduce incubation 
temperatures. 

Among the large marine mammals, the North 
Atlantic Humpback whales (Megaptera novaeangli-
ae) are known to overwinter in the wider Caribbean 
as well as in the Cape Verde archipelago and other 
areas off western Africa. The available data sug-
gests that the humpback whales that overwinter 
in the Dutch Caribbean are not part of the western 
North Atlantic humpback whale population that 
breeds north of the Dominican Republic, as previ-
ously assumed, but instead more likely to be part 
of a relatively small “eastern” North Atlantic hump-
back population that also overwinter in the Cape 
Verde archipelago and which summers off Iceland 
and in the Barents Sea. The Dutch Caribbean is 
also home to Bryde’s whales, Balaenoptera edeni 
spp., which is an all-year low latitude resident. 
However, data on Bryde’s whales are very scarce 
and our understanding of Bryde’s whales in the 
Dutch Caribbean and adjacent waters is near-zero.

Exotic species, species introduced to a new loca-
tion outside their native range, can pose significant 
threats to biodiversity, especially the native 
species on islands. As part of the Caribbean Island 
Biogeography meets the Anthropocene project, 
researchers initiated their surveys for exotic reptile 
and amphibian species on Curaçao. They found 
three new exotic gecko species on Curaçao, which 
may have negative implications for Curaçao’s three 
native gecko species and native ecosystems.

CNSI continues to monitor the vulnerable eco-
systems of St. Eustatius coordinated by Data 
Monitoring Officer (DMO) Kimani Kitson-Walters. 
Coral reef surveys areconducted in collaboration 
with St. Eustatius National Parks (STENAPA) 
using the Global Coral Reef Monitoring Network 
Protocol. In this BioNews edition we share the 2017 
results. Data on the island’s fisheries are collected 
and assessed by the DMO with plans to automate 
data collection using a mobile application under 
the Statia Blue Project. The aim of the Statia 
Blue Project is to create sustainable practices for 
Statia’s fisheries while putting the fish buyers in 
touch with the suppliers on a “real-time” basis.

Last but not least we share an overview of the 
activities of this year’s Sea & Learn event on Saba. 
A total of 16 experts provided dynamic hands-on 
field projects and powerful presentations that 
engaged community awareness and discussions. 

Enjoy!
The DCNA Team
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New research led by Swansea University’s 
College of Science and recently published in 
Scientific Reports has reported effective conser-
vation strategies that can mitigate the impacts 
of climate warming on sea turtle nesting suc-
cess. A range of experiments were conducted 
between 2012-2017 in St Eustatius Marine 
Park in the Dutch Caribbean in association 
with St Eustatius National Parks, Wageningen 
University and Groningen University in the 
Netherlands and Deakin University in Australia. 

Swansea University researcher, Dr Nicole Esteban 
said: “Sea turtles do not have sex chromosomes 
and it is the incubation temperature in sand sur-
rounding a clutch of eggs that determines the sex of 
a turtle hatchling which is known as Temperature-
Dependent Sex Determination. Eggs incubating 
at cooler temperatures (generally lower than 29 
°C) produce male turtles and eggs incubating at 
warmer temperatures produce females. This has led 
to concerns that, in the context of climate change, 
warming air temperatures may lead to female-
biased sea turtle populations. Our previous work in 
St Eustatius showed that incubation temperatures 
are relatively high (mean of 31°C) so that the major-
ity of turtle hatchlings born at these beaches have 
been female biased during the past decades. There 
is therefore a real concern that not enough male 
hatchlings would be born on the beaches in future 
to sustain the local population and we decided 
to investigate options for conservation actions to 
reduce incubation temperatures”.

The researchers developed a series of trial ex-
periments to test the effect of various shading 
treatments that were easily available (white sand, 
white sheet, palm leaves). The sand temperatures 
below the shaded areas were recorded using 
small temperature loggers buried at turtle nest-
ing depths on Zeelandia and Oranjebaai beaches 
in St Eustatius. The data were combined with 
long-term beach temperature data to estimate 
the effect of shading and relocation between the 
beaches on hatchling sex ratios. 

The results of the study showed that the most 
effective shading material was palm leaves, 
decreasing temperature by a mean of 0.6 °C. 
Variation between beaches that are only 1 km 
apart was an average of 1.9 °C. Relocation be-
tween beaches and shading could shift hatchling 
sex ratio from the current ranges (97-100% 
female) to 60-90% female. A conservation mitiga-
tion matrix is presented to summarise evidence 
that artificial shading and nest relocation can be 
effective, low-cost, low-technology conservation 
strategies to mitigate impacts of climate warming 
for sea turtles.

 “This research underlines that there is real need 
for effective conservation measures to be put in 
place to prevent the localized extinction of these 
turtle populations in St Eustatius. We are planning 
to relocate turtle clutches to the cooler beach and 
have already trialed relocation of turtle eggs to a 
cooler site” reported the Marine Park Manager 
Jessica Berkel. 

Read the research “Optimism for mitigation of cli-
mate warming impacts for sea turtles through nest 
shading and relocation” published by Scientific 
Reports (2018) online:
http://www.dcbd.nl/sites/www.dcbd.nl/files/docu-
ments/s41598-018-35821-6.pdf

 Authors: Nicole Esteban, Jacques-Olivier Laloë,  
Fionne S.P.L. Kiggen, Selma M. Ubels, Leontine E. 
Becking, Erik Meesters, Jessica Berkel, Graeme C. 
Hays & Marjolijn J.A. Christianen. 
During the last decade several marine areas in 
the Wider Caribbean have been awarded extra 
protection as “marine mammal reserves”, 
such as the the Yarari Marine Mammal and 
Shark Sanctuary that was established in the 
Caribbean Netherlands on September 1, 2015. 
The Yarari Sanctuary comprises all the waters 
of Bonaire and Saba and since September 2018 
also  
St. Eustatius. The name of the Sanctuary 
“Yarari” is a Taíno Indian word, meaning ‘a fine 
place’. It is intended to provide “a fine place”  

New research in the conservation of 
sea turtles on their nesting beaches

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org

https://www.swansea.ac.uk/science/
https://www.swansea.ac.uk/science/
http://www.nature.com/articles/s41598-018-35821-6
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/s41598-018-35821-6.pdf
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/s41598-018-35821-6.pdf
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for marine mammals and sharks, where they  
will receive the necessary attention to ensure 
they are optimally protected. 

Among the large marine mammals, the North 
Atlantic Humpback whales (Megaptera no-
vaeangliae) are known to overwinter in the 
wider Caribbean as well as in the Cape Verde 
archipelago and other areas off western Africa. 
The available data suggests that the humpback 
whales that overwinter in the Dutch Caribbean 
are not part of the western North Atlantic hump-
back whale population that breeds north of the 
Dominican Republic, as previously assumed, but 
instead more likely to be part of a relatively small 
“eastern” North Atlantic humpback population 
that also overwinter in the Cape Verde archi-
pelago and which summers off Iceland and in the 
Barents Sea. The Dutch Caribbean is also home to 
Bryde’s whales, Balaenoptera edeni spp., which 
is an all-year low latitude resident. However, data 
on Bryde’s whales are very scarce and our under-
standing of Bryde’s whales in the Dutch Caribbean 
and adjacent waters is near-zero.

Humpback migrations between  
feeding and breeding grounds
Humpback whales undertake some of the long-
est seasonal migrations known among animals 
(Stone et al. 1990). Summers are spent in forag-
ing grounds at high latitudes in temperate and 
sub-polar waters (Katona & Beard, 1990). During 
the fall and early winter most individuals migrate 
towards the equator to spend winter in tropical 
waters in their breeding grounds (Dawbin, 1966; 
Katona & Beard, 1990). Despite the extensive 
fall migration humpbacks do not feed during the 
winter, which is their mating and calving season 
(Dawbin, 1966). Females give birth to one calf 
during the winter in their breeding grounds, 
approximately one year after becoming pregnant 
(Robbins, 2007). The calf relies upon its mother 
for sustenance in the form of high caloric milk. 
The lactation process places very high energetic 
demands on the mother, which loses around 30 
percent of her body weight during this period 
(Robbins, 2007). During the spring, the calf mi-
grates together with its mother to a high latitude 
foraging ground where it spends the summer, 

eventually separating from the mother during 
fall when it will migrate back to the winter breed-
ing grounds on its own (Clapham et al., 1993; 
Robbins, 2007). With very few exceptions indi-
vidual humpback whales keep returning to their 
maternal summer foraging ground their entire 
life (Clapham et al., 1993; Palsbøll et al.,1995; 
Robbins, 2007).

Recovering western North 
Atlantic humpback population
Humpback whales are relatively slow-moving 
whales which, along with a tendency to congre-
gate in specific, predictable areas, made them 
a target for commercial whaling during the late 
19th and early 20th centuries in the North Atlantic 
(Punt et al., 2006). As a result, the population 
was decimated to very low numbers on both 
sides of the North Atlantic. After full protection 
was afforded in the early 1960s, the humpback 
whales in the western North Atlantic appear to 
have increased to approximately 10,000 (Smith et 
al. 1999) and 12,000 (unpublished) individuals in 
1992/93 and 2004/5, respectively.

30 years of trans-North Atlantic collabo-
rative research projects
These estimates were based upon two large trans-
North Atlantic collaborative research efforts, 
YoNAH (Years of the North Atlantic Humpback 
Whale) conducted in 1992 and 1993, and a second, 
mainly US based effort, in 2004 and 2005 (project 
MoNAH, More of the North Atlantic Humpback 
Whale). Two key kinds of data were collected dur-
ing the YoNAH/MoNAH projects; photographs of 
the underside (ventral) of the tail, also called the 
fluke, and, small skin biopsies. 
 
Tail (fluke) photographic identification
The pigmentation pattern on the ventral side 
of the fluke, as well as, the serrations along the 
trailing edge are unique to individuals and have 
been used to identify and map the movements 
of individual humpback whales globally since the 
late 1970s (Katona & Whitehead 1981). The large-
scale collection of skin biopsies from free ranging 
whales during the YoNAH project was something 
new at the time. 

Dutch Caribbean: “home” of unique, and likely  
vulnerable, populations of Bryde’s and humpback whales

By Dr. Per J. Palsbøll
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Genetic “tagging” from skin biopsies
The genetic analyses of the skin biopsies were not 
originally intended for identification of individu-
als, but aimed at assessing large-scale population 
structure. However, recent advances in “genetic 
fingerprinting” (i.e., CSI-style DNA identifica-
tion) made it possible to identify individuals and 
their sex in all ~3,000 skin biopsies collected from 
North Atlantic humpback whales at the time 
(Palsbøll et al., 1997). The subsequent MoNAH 
project (2004/2005) collected an additional 3,700 
skin biopsy samples and the resulting abundance 
estimate was based mainly upon genetic (rather 
than photographic) identification of individuals, 
although fluke photos were also collected. All in 
all, the current collection of skin biopsy samples 
from North Atlantic humpback whales now counts 
~8,000 skin biopsy samples, representing 5,700 
unique genetic fingerprints (i.e., individuals) and is 
curated by Drs. Per Palsbøll and Martine Berube at 
University of Groningen (the Netherlands).

Separate eastern North Atlantic 
humpback whale population
During both the YoNAH/MoNAH projects all 
efforts in the breeding grounds were directed 
towards the western North Atlantic. The vast 
majority of skin samples (and fluke photographs) 
were collected from humpback whales in the main 
banks and bays north of the Dominican Republic; 
such as Silver Bank, Navidad Bank and Samana 
Bay. In contrast, only few skin samples and fluke 
photos were collected in the eastern Caribbean 
and eastern North Atlantic breeding grounds. 
So far 50 and 13 samples have been collected in 
the Cape Verde Archipelago and St. Martin in the 
eastern Caribbean, respectively. One key question 
is if there is/was a separate eastern North Atlantic 
humpback whale population. The Yankee whalers 
from the US east coast caught many humpback 
whales in the Cape Verde Archipelago during 
the early 20th Century (Punt et al., 2006), as did 
the Norwegians off northern Norway during the 
summer and winter (Ingebrigtsen, 1929). Re-
identifications of individual humpback whales 
from their fluke photographs, as well as, genetic 
fingerprints have identified individuals that were 
“observed” both in the Cape Verde Archipelago/
eastern Caribbean and northern Norway (Stevick 
et al., 2016). Some individuals were even sighted 
both in the Cape Verde Archipelago and the 

eastern Caribbean (Stevick et al., 2016). The 
abundance estimates based upon these photo 
matches suggest a very low population size in 
the Cape Verde Archipelago at 2-300 individuals 
(Ryan & Wenzel 2014) in contrast to ~12,000 in 
the western North Atlantic. Humpback whales 
satellite tagged in the eastern Caribbean showed 
some latitudinal movements across the Caribbean 
although most tracks are of too short duration to 
make long-term deductions (Kennedy et al. 2013; 
2014). The genetic analyses also found the genetic 
diversity in samples from the eastern Caribbean 
and Cape Verde Archipelago to be much lower 
compared to the western North Atlantic, which 
was consistent with the very low abundance es-
timate for the Cape Verde Archipelago (Palsbøll, 
unpublished data). 

Humpback “breeding” populations
Genetic data, of the kind collected from the 
North Atlantic humpback whale skin biopsies, 
can, among many other uses, be employed to 
assess how many “breeding” populations the 
sampled individuals possibly originate from, as 
well as, which individuals originate from the same 
breeding population. It is also possible to identify 
individuals of “mixed” ancestry, i.e., individuals 
that are offspring of parents from two different 
“populations”. The result of this kind of analysis in 
200 western Caribbean humpback whale samples 
and all individual humpback whales sampled in 
the Cape Verde Archipelago/eastern Caribbean 
revealed an unexpected pattern. All individuals, 
but one, sampled in the western Caribbean were 
inferred as originating from one population. In 
contrast, the samples from the eastern Caribbean 
and Cape Verde Archipelago contained individuals 
from two different breeding populations, one was 
that which the western Caribbean individuals be-
longed to (Palsbøll et al., unpublished data). The 
other “population” was only identified among the 
eastern North Atlantic individuals (and a single 
western Caribbean individual). In addition,  
a number of eastern North Atlantic individuals 
were of mixed ancestry, i.e., they appeared to be 
offspring of parents of which one parent belonged 
to an “eastern” and the other to a “western”  
North Atlantic population.
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Saba Bank
A preliminary genetic analysis of 14 humpback 
whale skin biopsy samples collected in Saba Bank 
during 2014 confirmed this hypothesis, i.e., the 
humpback whales sampled in Saba Bank were 
genetically more similar to the humpback whales 
sampled in the Cape Verde archipelago than they 
were to samples collected from humpback whales 
in the “western” Caribbean (Palsbøll et al., unpub-
lished data).

Immigration from western 
North Atlantic population into 
eastern North Atlantic population
The outcomes of these genetic analyses led to 
the hypothesis of a recent relative increase of 
immigration of humpback whales from the rapidly 
recovering western North Atlantic population 
into the essentially non-recovering eastern North 
Atlantic population. The genetic analyses sug-
gested that approximately ~50-60 humpback 
whales per generation migrated from the western 
Caribbean into the Cape Verde Archipelago/east-
ern Caribbean. The immigrant western Caribbean 
individuals appeared to have mated with eastern 
North Atlantic individuals, resulting in the high 
proportion of individuals among the eastern 
North Atlantic individuals with a mixed ancestry 
(Palsbøll et al., unpublished data).

Before whaling, the abundance in the western and 
eastern North Atlantic “populations” was estimat-
ed at ~5,000 and ~25,000 individuals (Punt et al. 
2006). However, now, a century after whaling, the 
difference in abundance (at 300 and 12,000 in the 
eastern and western Caribbean, respectively) is an 
order of magnitude larger due to the very differ-
ent recovery rates. Hence, even if the immigration 
rate per “capita” has remained constant in both 
populations, the western Caribbean population 
is contributing a proportionally larger number 
of immigrants to the eastern North Atlantic 
population per generation. Immigrant individuals 
inter-breed with eastern North Atlantic humpback 
whales. The result of this high immigration rate 
and subsequent mating is an ongoing decline of 
the eastern North Atlantic “gene pool” (Palsbøll et 
al., unpublished data). These recent findings sadly 
showed that even a century after its cessation, 
whaling continues to endanger and may perhaps 
result in the extinction of local whale popula-
tions. In this specific case, a “concealed” genetic 
extinction due to differential rates of post-whaling 
recovery. Modeling is ongoing to determine how 

long it will be before the humpback whales in the 
Cape Verde Archipelago and eastern Caribbean 
will be completely supplemented by western 
North Atlantic humpback whales (Palsbøll et al., 
unpublished data).

Future research
Several key questions have arisen from this work; 
how far west in the Caribbean does the distribu-
tion of humpback whales from eastern North 
Atlantic population stretch? Are there other 
breeding grounds in the eastern North Atlantic, 
such as off Mauritania, where humpback whales 
have been sighted during the winter? The recently 
initiated EU funded project CARI’MAM will likely 
contribute some new data and potential new in-
sights towards these questions. However, in order 
to truly understand the current and past processes 
that determines the presence and abundance in 
the Dutch Caribbean a wide-ranging assessment 
of low latitude areas that host humpback whales 
during the winter is needed. Seasonal migrations 
also imply that connections between winter and 
summer areas are key, since endangerment (e.g., 
entanglement in fishing gear on summer areas) 
may affect humpback abundance in parts of 
the winter breeding range, such as in the Yarari 
Sanctuary.

https://whaletracking.uit.no
Migration route of satellite tagged North Atlantic Humpback 
Whale from Norway. Three tagged whales migrated to the 
Caribbean. Credit: North Norwegian Humpback Whale 
Catalogue (NNHWC)

https://whaletracking.uit.no
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Migration route of 
the North Atlantic 
Humpback Whale
Credit: Riccardo 
Pravettoni, UNEP/
GRID-Arendal  
http://www.grida.
no/resources/7655

Institute Contributor

Center for Coastal Studies (Provincetown, Massachusetts, USA)
Drs. Jooke Robbins 
and David Mattila

US National Marine Fisheries Northeast Science Center (Woods Hole, 
Massachusetts, USA)

Drs. Peter Corkeron, Richard 
Pace, Frederick Wenzel and 
Tim Smith (retired).

National Marine Mammal Laboratory (Seattle, Washington, USA) Dr. Phillip Clapham

Mingan Island Cetacean Study (Mingan, Quebec, Canada)
Dr. Christian Ramp 
and Richard Sears.

Memorial University (St. Johns, Newfoundland, Canada) Dr. Jon Lien (deceased)

Marine Research Institute (Reykjavik, Iceland) Dr. Gisli Vikingsson

Marine Research Institute (Bergen Norway Dr. Nils Øien

Greenland Nature Research Institute (Nuuk, Greenland)
Drs. Finn Larsen (now at AQUA) 
and Mads-Peter Heide-Jørgensen

Norwegian Polar Institute (Tromsø, Norway)
Drs. Kit Kovacs and Christian 
Lydersen

Allied Whale, College of the Atlantic (Bar Harbour, Maine, USA). Dr. 
Peter Stevick

Dr. Peter Stevick

Marine and Environmental Sciences Centre (MARE)  
with the Institute of Marine Research (IMAR, Horta, Portugal)

Dr. Mónica Silva

Atemar (Santo Domingo, República Dominicana) Dr. Oswaldo Vásquez

Wageningen Marine Research (Den Helder, the Netherlands) Dr. Sophia Brasseur

Marine Mammal Biology and Genetics (BioGeMME) Université  
de Bretagne Occidentale (Brest, France) Jung

Dr. Jean-Luc Jung.

Irish Whale and Dolphin Group (Kilrush, Ireland) Drs Simon Berrow and Conor Ryan

Bios.CV (Boa Vista, Republic of Cape Verde) Pedro Lopez Suarez

Réserves Nationales Naturelles Marines de Saint-Martin et Saint 
Barthélémy

Dr. Nicolas Maslach

Megaptera (Paris, France) Dr. Michel Vély

Box 1: Contributors to the North Atlantic humpback whale genetic database curated by the Marine Evolution and Conservation 
(MarECon) group at the University Groningen’s Institute of Evolutionary Life Sciences (GELIFES).

http://www.grida.no/resources/7655
http://www.grida.no/resources/7655
Bios.CV
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Bryde’s whales
The Dutch Caribbean is also home to Bryde’s 
whales (Balaenoptera edeni), a unique baleen 
whale that (contrary to most baleen whales) do 
not migrate to high latitudes during the summer 
to forage, but is an all-year low latitude resident. 
Only two genetic studies aimed at North Atlantic 
Bryde’s whales have been conducted to date 
(Rosel & Wilcox 2014; Luksenburg et al. 2015). 
The little studied Bryde’s whale is likely comprised 
of multiple genetically divergent populations, 
possibly representing different species. These two 
studies by Luksenburg et al. (2015) and Rosel and 
Wilcox (2014) strongly suggests that the Bryde’s 
whales in the Gulf of Mexico and Dutch Caribbean 
are unique and distinct forms of Bryde’s whales. 
Rosel and Wilcox (2014) analysis found that the 
Gulf of Mexico Bryde’s whale population was (i) 
evolutionary distinct (Luksenburg et al. 2015) and 
(ii) contained very low levels of genetic variation. 
The latter could imply that the current popula-
tion size is very low, or the low genetic diversity 

could be due to a low historical population size. 
However, the published genetic data from 
four Bryde’s whale samples collected in Aruba 
were from another sub-species, B. e. brydei, 
(Luksenburg et al. 2015). At present the temporal 
densities and range of Bryde’s whales in the 
Dutch Caribbean, as well as their abundance, is 
unknown.

In conclusion, the waters of the Dutch Caribbean 
islands appear to be the “home” to unique, and 
likely vulnerable, populations of Bryde’s and 
humpback whales. However, the state of our 
current knowledge of these species in this area is 
poor and future research will hopefully fill these 
knowledge gaps.

As part of the Caribbean Island Biogeography 
meets the Anthropocene project, researchers 
initiated their surveys for exotic reptile and am-
phibian species on Curaçao. They found three 
new exotic gecko species on Curaçao, which 
may have negative implications for Curaçao’s 
three native gecko species and  
native ecosystems.

Exotic species, species introduced to a new loca-
tion outside their native range, can pose signifi-
cant threats to biodiversity, especially the native 
species on islands. Across the Caribbean islands, 
the rate of spread of exotic species has continu-
ally increased over the past several decades. Due 
to their ability to hitchhike undetected in cargo 
shipments, exotic reptiles and amphibians are 
spreading rapidly.  In particular, adults, juveniles, 
and eggs are transported inadvertently in ship-
ments of live plants or other cargo from one island 
to another. Here, we provide the first update of 
Behm et al.’s surveys for exotic reptiles and am-
phibians on Curaçao. Prior to their surveys, three 
exotic amphibians, the Colombian four-eyed frog 
(Pleurodema brachyops), Johnstone’s whistling 

frog (Eleutherodactylus johnstonei), and the Cuban 
treefog (Osteopilus septentrionalis), and two 
exotic reptiles, the common house gecko (also 
known as the wood slave; Hemidactylus mabouia), 
and the Brahminy blind snake (Ramphotyphlops 
braminus), were known to have breeding popula-
tions on Curaçao.

The research team conducted day and evening 
surveys island-wide to confirm the presence of 
these exotic species and potentially identify new 
species. Often exotic species are found more in 
developed areas than natural habitats, so they 
searched both natural areas (e.g., Christoffel, 
Kabouterbos), and developed areas (e.g., resorts, 
Curaçao Zoo, home gardens). These surveys took 
place September 19 to 27, 2016 and January 26 to 
March 11, 2017. 

They confirmed the presence of all documented 
exotic species except the Brahminy blind snake. 
However, their surveys were not designed specifi-
cally to detect it as it usually remains in the soil and 
they did not systematically survey soil habitats. 
The team also discovered two new exotic gecko 

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org

Three new exotic gecko species identified on Curaçao

By Jocelyn Behm (Vrije Universiteit Amsterdam and Temple University)
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species in their surveys that had never been 
documented on Curaçao. First, the mourning 
gecko (Lepidodactylus lugubris) was discovered 
at several developed habitat locations: private 
residences in and resorts. Native to the coastal 
areas of the Indian and Pacific Ocean regions, the 
earliest introduction of the mourning gecko to the 
Caribbean region was to Colón, Panama in 1916. 
However, the mourning gecko was not introduced 
to a Caribbean island until 2008, when it was 
found in Cuba. It is now present in the Bahamas, 
Grand Cayman Island, Guadeloupe, and Curaçao. 
Upon discussions with their collaborator, Gerard 
van Buurt, he reviewed older photographs and 
identified a mourning gecko in a photo taken in 
2009. Therefore, they know it has been estab-
lished on Curaçao for nearly a decade. 

The second species the team discovered is the 
Asian house gecko (Hemidactylus frenatus). As 
the name suggests, it is native to tropical areas 
of Asia. They found the Asian house gecko at the 
Curaçao Zoo, the Renaissance Resort (near the 
cruise ship terminal), and at a private residence. 
Like the mourning gecko, the Asian house 
gecko was present in the Caribbean region in 
Mexico since 1938, but was not documented 
on a Caribbean island until 2008 in Cuba. It is 
now found in Cuba, the Dominican Republic 
and Curaçao. It has also been present in Zulia in 
coastal northern Venezuela since 2000, which 
may be a possible source for the population in 
Curaçao. Given the limited distribution of the 
Asian house gecko on Curaçao, they estimate that 
it was introduced only recently, likely within the 
past several years.  

Both species resemble the exotic common house 
gecko that is already present on Curaçao, as well 
as other geckos with exotic populations in the 
Caribbean region. Therefore, they used genetic 
sequencing and confirmed the identity of both the 
Asian house gecko and the mourning gecko. 
While they were processing their genetic samples, 
Gerard van Buurt received a notification that the 
exotic Tokay gecko (Gekko gecko) was found in 
the Santa Catharina neighborhood of Curaçao. 
The L’Aldea restaurant has a small display of 
animals to entertain visitors including the Tokay 
gecko, and apparently juvenile geckos escaped 
from this enclosure and established a breeding 

population in the neighborhood. The captive 
Tokay geckos were imported to Curaçao in 2011, 
and based on reports from residents, the exotic 
population has likely been established since 2016. 
Also native to tropical Asia, the Tokay gecko has 
a smaller distribution in the Caribbean region 
as it is usually introduced through the pet trade 
rather than as hitchhikers in cargo. It is present on 
Martinique, Guadeloupe, and Curaçao.  

There are three native gecko species on Curacao: 
the turniptail gecko (Thecadactylus rapicauda), 
the Dutch leaf-toed gecko (Phyllodactylus mar-
tini), and the Antilles gecko (Gonatodes antil-
lensis). The already established exotic common 
house gecko is thought to be in the process of 
displacing Dutch leaf-toed gecko, and to a lesser 
extent, the Antilles gecko. The obvious question 
is how will these three new exotic geckos impact 
the native geckos? Based on studies from other 
locations, they predict that the Asian house gecko 
and Tokay gecko both have the potential to 
significantly impact the native geckos and pos-
sibly other native species as well. The Asian house 
gecko is a very successful exotic species globally 
that has been implicated in the displacement of 
several native gecko species in the Pacific islands 
through aggressive territorial and competitive 
interactions. In addition, the Asian house gecko 
has displaced both the mourning gecko and the 
common house gecko in their exotic ranges. If 
the Asian house gecko’s population spreads on 
Curaçao, they predict it has the highest likelihood 
of displacing the Dutch leaf-toed gecko, the com-
mon house gecko, and the mourning gecko. 

Tokay geckos are one of the largest gecko spe-
cies in the world, reaching a size of 15cm long 
(excluding the tail). They are generalist predators 
feeding on both invertebrates and vertebrates 
including other lizards, rats, bats, and snakes. On 
Martinique, they are reported as having a similar 
ecological impact in home gardens as a cat. 
Needless to say, the potential ecological implica-
tions of the Tokay gecko’s introduction to Curaçao 
are troubling. It is large enough to predate all 
native reptiles on Curacao, including the three 
native geckos. Accordingly, it is also large enough 
to predate all of the exotic reptiles and amphib-
ians on Curaçao as well, however, it is unlikely to 
discriminate and will likely negatively impact the 
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populations of native species. 

In addition, all three exotic geckos are general-
ist arthropod predators. Given that comparably 
less is known about terrestrial invertebrates on 
Curacao, all exotic geckos could potentially cause 
substantial negative impacts to uncatalogued 
biodiversity. 

Their research project is ongoing and they will 
provide additional updates as their research con-
tinues. Their full report on the three new exotic 
geckos can be found at the following link: http://
www.dcbd.nl/sites/www.dcbd.nl/files/documents/
BIR_2018_Behm_etal_correctedproof.pdf    

Figure 1. 
A. L. lugubris from a private residence in Jan Sofat in 2009 (photo: G. van Buurt); 
B. Dorsal and ventral views of L. lugubris (HEMA-CU11) with well-developed  
      endolymphatic chalk sacs (neck) (photo: M.R. Helmus); 
C. L. lugubris (left; HEMA-CU28) and H. mabouia (right) side-by-side (photo: M.R. Helmus); 
D. H. frenatus (HEMA-UR29) with dark dorsal pattern (photo: M.R. Helmus); 
E. H. frenatus (HEMA-GU57) with light dorsal pattern (photo: T.J. Tran); 
F. G. gecko on an outdoor wall with tape measure for scale (photo: Savine Boersma); 
G. G. gecko captured at private residence in Santa Catharina (photo: S. Boersma). 
H. G. gecko captured at private residence in Santa Catharina (photo: S. Boersma). 

http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/BIR_2018_Behm_etal_correctedproof.pdf
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/BIR_2018_Behm_etal_correctedproof.pdf
http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/BIR_2018_Behm_etal_correctedproof.pdf
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CNSI continues to monitor the vulnerable 
ecosystems of St. Eustatius coordinated by 
Data Monitoring Officer (DMO) Kimani Kitson-
Walters. Coral reef surveys are conducted 
in collaboration with St. Eustatius National 
Parks (STENAPA) using the Global Coral Reef 
Monitoring Network (GCRMN) Protocol. Data 
on the island’s fisheries are collected and as-
sessed by the DMO with plans to automate data 
collection using a mobile application under the 
Statia Blue Project. The aim is to create sustain-
able practices for Statia’s fisheries while putting 
the fish buyers in touch with the suppliers on a  
“real-time” basis.

St. Eustatius’ coral reefs like many others in the 
Caribbean are under threat from the impact of 
climate change and other anthropogenic stresses. 
In an effort to assess the response of these fragile 
ecosystems, the Global Coral Reef Monitoring 
Network (GCRMN) supported by the International 
Union for Conservation of Nature and other 
international partners developed a standard coral 
reef monitoring protocol to strengthen coral reef 
ecosystem management in the region. This is to 
ensure that useful data is collected for efficient 
comparison across Caribbean territories.

The GCRMN protocol utilizes eight criteria for 
data collection on coral reef ecosystems: abun-
dance and biomass of reef fish taxa, relative cover 
of hard corals and their dominant competitors, 
health assessment of hard corals, coral recruit-
ment, abundance of key macro-invertebrates 
(lobsters, queen conch, sea urchins, sea cu-
cumbers), water quality and three-dimensional 
reef structure. Data within these categories 
are collected at 20 sites across four monitoring 
zones. Two of which are marine reserves where it 
is prohibited to fish with all types of fishing gear 
except handlines.
 
 According to the Reef Health Index, the coral reef 
ecosystem of St. Eustatius is in a critical condition. 
Statia’s coral reefs have been on the decline over 
the last 20 years, due to the impact of hurricanes 
and in particular the massive bleaching event of 
2005 which reduced our coral abundance by 50 %. 
In 2017, corals were found to occupy 4.94% of the 

benthos with macroalgae continuing to domi-
nate. The species composition of corals has also 
changed. Researchers studying the reefs in 1999 
observed an abundance of reef-building boulder 
corals such as Orbicella annularis, O. faveolata, O. 
franksi, Montastrea cavernosa and Psuedodiploria 
strigosa. These accounted for 54 % of the species 
assemblage. Eighteen years later, they repre-
sent 34 % of the assemblage, with O. annularis 
not being observed during our survey. Only M. 
cavernosa maintained its abundance since 1999 
however, multiple colonies were observed to 
be experiencing some degree of bleaching. The 
impact on Statia’s reefs due to the reduction of 
these reef-building species is still unclear.

Herbivorous fish (parrotfish/surgeonfish) biomass 
which aid in keeping macroalgal biomass in check, 
has suffered a 58% reduction over the last 18 years 
with no clear indication for this decrease. Fishing 
pressure on the island has remained relatively the 
same during this time. The impact of this reduc-
tion is observed in the increased macroalgal cover 
suggesting that parrotfish were the dominant 
algal grazers in the past since the black urchin 
(Diadema antillarium) die off across the region in 
the 1980’s. Reports on coral reef surveys done on 
the island in 1999 described low macroalgal cover 
in the presence of very high parrotfish/surgeonfish 
biomass.  Grouper/snapper biomass is also poor 
with no large grouper species being observed on 
any of our survey dives. Even though these spe-
cies were observed in relatively frequent numbers 
in 1999 at similar survey sites.
 
These annual surveys continue to provide insight 
into the state of Statia’s marine ecosystems. 
Bringing to our attention the need for further 
research into the anthropogenic drivers of coral 
reef degradation on the island and the develop-
ment of mitigative measures.

Monitoring Statia’s Fisheries
The marine ecosystems of St. Eustatius have sup-
ported a small artisanal fishery for over 30 years 
with fishing effort being relatively the same during 
this time. In 2017, there was an average of < 1 fish-
ing trip per day. Lobster traps are the most com-
mon gear type used followed by spearguns with 

Monitoring Statia’s Marine Ecosystems

By Kimani Kitson-Walters PhD
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SCUBA. Caribbean spiny lobster is the primary 
product but fish (reef and pelagic) and conch are 
also caught. Landed lobster are normally exported 
to St. Maarten but exports declined in the last 
quarter of 2017 due to the collapse of the tourism 
market on surrounding islands by Hurricanes 
Irma and Maria. Landed reef/pelagic fish are sold 
locally. Morphometric data for all catch types are 
collected for 20-30 % of fishing trips throughout 
the year. This is done to assess Statia’s fishable 
stocks for signs of overexploitation.

For 2017, a total of 5864 kg of lobster and 2293 
kg of fish (mixed reef and pelagics) were landed 
on St. Eustatius. Monthly landings of lobster for 
ranged from 17.6 – 885.5 kg while those for fish 
ranged from 50.8 – 553.6 kg (Figure 1). Fishing 
effort and catch were significantly reduced for the 
month of September due to Hurricanes Irma 
and Maria. 

A morphometric assessment of the Caribbean 
spiny lobster landings (9 % of fishing trips) re-
vealed that 28 % of males and 41 % of females 
were undersized. The average carapace length 
of females (97 mm) was close to the size limit 
(95 mm), which is concerning. Length frequency 
data of mixed reef fish was collected for 26 % of 
trips. Surgeonfish and small groupers accounted 
for 44% of the sampled catch by number of 
individuals while squirrelfish and small groupers 
accounted for 46 % by weight. Parrotfish in both 
weight and number accounted for 3 %. 
 
Parrotfish are an important species to monitor as 
it has a significant impact on reef health by keep-
ing macroalgae in check. The species is caught by 
both lobster traps as by-catch and intentionally 
using spearguns with SCUBA. Four species (prin-
cess, redband, redtail and stoplight parrotfish) 
were landed by traps but only the stoplight par-
rotfish was recorded as being landed by SCUBA. 
The average length of stoplight parrotfish landed 
by pots (33 cm) was larger than those landed by 
SCUBA (29 cm). The average length of landed 
princess parrotfish was 27 cm, redband parrotfish 
22 cm and redtail parrotfish 26 cm. According to 
Fishbase.org, the common size of the stoplight 
parrotfish is 38 cm which indicates that mature 
individuals are present but are smaller than 
commonly seen throughout the region. The other 
parrotfish species are slightly larger (by ≤ 2 cm) 
when compared to those in the region (Figure 2).

Morphometric data was collected for 39 % of the 
queen conch landings for 2017 (1831 individuals 
harvested). Analysis of the data revealed that 
Statia’s conch populations are sustainably 
harvested with no indication of overexploita-
tion. It is currently illegal to export queen conch 
but local consumption is allowed. The National 
government is in the process of assessing the 
feasibility of exporting the resource which would 
bring increased earnings for the island. This is 
being done in consultation with the Convention 
on International Trade in Endangered Species 
(CITES), the regulatory body responsible for the 
international trade of queen conch. 

St. Eustatius’ fishable resources are currently har-
vested at a sustainable level due to limited fishing 
effort. Keeping this fishing effort in check will 
reduce the pressure on the island’s limited fishing 
grounds. This will aid in securing the resource 
for future generations as well as maintaining 
marine biodiversity. Fisheries data will continue 
to be collected with the support of the Ministry of 
Economic Affairs. 

Statia Blue
A key component of Statia Blue is to
ensure that fishermen increase compliance with 
the principles of sustainable fisheries and thereby 
play an active role as stewards of the protected
reefs, parks and species which form the fragile 
natural endowments of islands and their people.

Sint Eustatius Foundation (SEF), initiated an, even 
for global standards, highly innovative project for 
developing sustainable Caribbean fisheries. The 
app will be launched in Statia but will be marketed 
towards the entire Caribbean.  Antonio Media, 
Eindhoven, NL has been contracted to develop 
the StatiaBlue App.  Other partners on the project 
include the Caribbean Netherlands Science
Institute (CNSI) and Sint Eustatius National 
Parks (STENAPA).

Statia Blue is funded by the EU-EDF Innovation 
program and involves the support and engage-
ment of fisher-folk in education on pricing and 
the market mechanism using mobile application 
technology for creating a real-time market place 
for fish and seafood. The application will be used 
for ongoing research and education, support-
ing market clearing prices and monitoring and 
evaluation of catches to encourage sustainable 

Fishbase.org
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practices, such as fishing a safe distance from 
protected zones and management of invasive 
species.

Working with a group of Statian fishermen, the 
project develops a mobile app (“Statia Blue”) 
and provides fishermen with waterproof mobile 
phones. As fish are caught, the fish is identified 
and described and reported back to a central data-
base. At the central database the price of that fish 
and the total catch is estimated based upon the 
fish caught by all fishermen on that day. Prices are 
reported back to the fishermen so that they can 
make informed decisions about the harvesting of 
those fish. Fishermen can continue or stop fishing
depending upon their satisfaction with the price 
estimated on the market. A pricing mechanism 
will be used to signal  fishermen as to which fish 

are in demand. The app will also have an educa-
tional element, administered by STENAPA.

Statia Blue will also have a consumer interface, 
reporting on which fish are advisable for eating 
during the season based upon data on the stock of 
fish in waters. The pricing element will also help
reduce adverse selection.

The project is expected to directly benefit 
Caribbean fishermen while at the same time work 
to innovate and enhance the sustainability of their 
fisheries.

This year Sea & Learn celebrated their 16th 
annual event on Saba. A total of 16 experts 
provided dynamic hands-on field projects and 
powerful presentations that engaged commu-
nity awareness and discussions. 

Each year Sea & Learn strives to improve the 
content, accessibility, and breadth of their pro-
gram, and 2018 was no exception. International 
experts were able to interact with the entire Saba 
community:  primary and secondary schools, 
adults, the elderly home, as well as tourists. The 
event ran throughout the month of October with 
a variety of activities from hands-on learning both 
on land and at sea as well as interactive multime-
dia presentations to reinforce the importance of 
environmental awareness on Saba. 

Sea & Learn began on October 1st with the event 
officially opened by Governor Johnson’s address, 
followed by musical performances by Jen Porter, 
DJ Jansesn, Ayan Farah, and Joost de Jong. They 
proudly preformed for the Opening Night at the 
local venue, Queen’s Gardens Resort. Saba Bank 
Officer, Ayumi Kuramae Izioka, enlightened the 
audience of over 100 people about the research 
conducted on the Saba Bank and the value of that 
research as it relates to future economic strate-
gies and the protection of this resource. Queen’s 

Gardens Resort, in partnership with Freegan Food 
Café, served a delicious vegan meal, with pro-
ceeds supporting those in need within the Saba 
community.

In 2018, Sea & Learn was taken to another level 
by partnering with Benevolent Foundation Saba 
and the Saba LIFE Center to bring the Sea & Learn 
program to the elderly. Five of their experts (Craig 
Berg, Angela Collins, Stacey Williams, Jetske 
Vaas, and Elizabeth Haber) had the pleasure of 
interacting with participants of the Saba LIFE 
Center.  Presentations which were enhanced with 
live specimens and hands-on activities, took place 
at the local community building, the Eugenius 
Johnson Center. While the participants learned 
a great deal from the experts, the experts also 
gained local knowledge from Saba’s older genera-
tion. Both parties were very happy with the new 
partnership and look forward to further collabora-
tion in the future.

The growing networking with the Saba 
Government and local community is one of many 
accomplishments fulfilled in 2018. Maud Kok and 
Jordy van der Beek, current master students at 
Leiden University, previously traveled to Saba 
in April 2017 to work with local vector control 
to assess local mosquito populations and their 

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org

Sea & Learn 2018



13

distribution patterns between urban and natural 
areas. During Jordy & Maud’s stay, they were 
able to collect many mosquito species to further 
their knowledge of Saba’s mosquito populations. 
They helpfully shared all findings with local vector 
control. 

Josè Vargas, an invasive species control expert 
from Puerto Rico, used his platform facilitated by 
Sea & Learn to create a dialog between commu-
nity members about priorities and strategies that 
work best for rat control in Saba. Josè used discus-
sions with local vector control and placed tracking 
tunnels with students from local schools to assess 
which areas of Saba have large rat populations. 
He felt strongly that the rattraps, which do not use 
poison, could be an ideal solution to protecting 
the nests of Saba’s Tropicbirds.  Nearly 80% of the 
world’s breeding population of Tropicbirds exists 
on the islands of Saba and Statia; therefore, con-
trolling the rat population is vital to the success of 
this signature, beautiful bird. 

The timing of the Sea & Learn event coincided 
with Saba Conservation Foundation’s launching 
of their strategic plan. This coincidental timing 
created the platform for possible future collabora-
tions between our urchin expert, Stacey Williams, 
and DCNA representatives. Ongoing discussion 
of coralita control continues with Jetske Vaas and 
Elizabeth Haber.

In order to keep pace with new social media 
tactics and to provide the program to a broader 
audience, Facebook-Live was used to live stream 
the presentations this year. During Director of 
Saba Archaeology Center, Ryan Espersen’s pres-
entation, they had 900 views, 9 shares, 13 likes, 
and 8 comments on their live stream video. The 
team was able to successfully stream 14 Evening 
Presentations totaling to over 5,000 views. They 
are excited about the online participation and 
will continue to improve methods to create more 
social media presence for all Sea & Learn follow-
ers, and not only those present on Saba. They also 
posted short videos showing the activities experts 
conducted with students from Sacred Heart 
School and Saba Comprehensive School. Utilizing 
social media broadens their reach and provides 
another means to gauge public reaction to 
the event.

This year the team also expanded the program 
by making two field activities available to local 
students during their October school break. The 
field activities included a tide pool exploration 
hike with Stacey Williams and a fish dissection 
with Angela Collins. They had the help of local 
teachers, principals, and Saba Nature Education, 
to promote the October break activities. One 
student signed up for all of the activities and 
attended many evening presentations. His ques-
tions were insightful and added to Craig Berg’s 
presentation on Tree Frogs. They look forward to 
further expanding the Sea & Learn October Break 
activates for 2019.

Closing night at Scout’s Place ended on a high 
note with many community members involved in 
the festivities. In addition to the main presenta-
tion by Guido Leurs discussing sharks of the Saba 
Bank, Jens Odinga of Saba Nature Education 
spoke about Sea & Learn’s vital role in the com-
munity. Four raffle prizes were donated by local 
artists and Sea & Learn experts. The sale of raffle 
tickets from these donated prizes contributed 
over $1000 towards funding Sea & Learn 2018. 
Adding to the fun of Final Night was a trivia 
contest with correct answers rewarded with an 
eco-friendly Sea & Learn reusable water bottle. 
Shark expert, Gudio Leurs, gave an interesting 
closing night presentation on the work he has 
done on the newly discovered Silky Shark of Saba 
Bank. Some lucky locals and tourists even got the 
chance to assist on his shark-tagging project! 

Each year the Sea & Learn team seeks improved 
participation, not necessarily reflected in statistics 
but in the enthusiasm and feedback received 
throughout the community.  By impacting both 
the youngest and oldest generations, they hope 
to continue the momentum that is created by a 
program like Sea & Learn where the incalculable 
value is promoting community engagement that 
can translate to awareness and involvement 
creating change.  This concept goes beyond their 
goal of environmental awareness but can be used 
in any aspects that effect society.   

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org
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Research Overview November 2018

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Birds

Suitability study and re-
forestation of exclosures 
facilitating the Yellow-
shouldered Amazon Par-
rots (Amazona barbaden-
sis)  on Bonaire

BON Echo: Julianka Clarenda

Birds
Critically endangered 
Aruban brown-throated 
parakeet

AUA
VHL: Shalin Jacobs (student) 
Arikok: Gian Nunes

Coral Reefs
Ecology of mesophotic 
reefs

CUR
California Academy of Sciences, U.S.A.: Pim 
Bongaerts 
CARMABI

Coral Reefs
Iron limitation on Carib-
bean reefs 

CUR
WUR: Mischa Streekstra 
CARMABI

Coral Reefs
Metabolomics of reef 
organisms 

CUR
NIOZ: Andy Haas 
CARMABI

Governance
Disaster governance on 
St. Maarten in the wake 
of hurricane Irma

SXM
WUR: Joey de Hamer (student) 
NFSXM: Tadzio Bervoets

Expedition Saba Bank Expedition SAB WMR

Fisheries
Market & Supply Chain 
Analysis study (Funded by 
WWF-NL)

BON 
SAB 
EUX

WWF-NL: Pieter van Baren 
 The Good Fish Foundation: Michelle Boon-
stra

Fisheries

Testing and comparing 
various lionfish traps to 
study their potential use 
in a directed lionfish fish-
ery (funded by WWF-NL)

SAB

SCF (SBMU): Ayumi Kuramae Izioka 
Interns: Michael Beekhuizen and Alex van der 
Last 
 

Human impact
Impact Assessment 
Quadirikiri Cave and Road 
to Conchi

AUA
VHL: Josiah Dusseljee (student) 
Arikok: Gian Nunes

Invasive species

Ecological impacts of 
Coralitaeople's percep-
tion and management of 
Coralits (*part of NWO 
"Exotic plant species in 
the Caribbean: foreign 
foes or alien allies?")

SAB 
EUX

UU: Elizabeth Haber, Jetske Vaas (PhD stu-
dents)

Invasive species
Research into mitigation 
measures for Sargassum 
Seaweed

SXM
NFSXM: Tadzio Bervoets 
Government of St. Maarten
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Marine Biodi-
versity

Survey of marine bio-
diversity on substrates 
within the Spanish 
Lagoon

AUA
VHL:  Jean-Paul Moquette (student) 
Arikok: Gian Nunes

Plants

Difference of Biodiversity 
"in Herbs" in- and outside 
of exclusion areas Wash-
ington & Slagbaai

BON
VHL:  Jonathan Bloten (student) 
Echo: Julianka Clarenda

Plants
Testing effective ways to 
grow native plants 

BON Echo: Johan van Blerk

Plants
Germination of seeds 
of indigenous trees of 
Curaçao

CUR CARMABI: John de Freitas

Reptiles
Lesser Antillean iguana 
nest research  (funded by 
WWF-NL)

EUX
RAVON: Tim van Wagensveld, Ronald 
Zollinger

Sedimentation

Investigating the infilling 
of Lac Bay, Bonaire by the 
calcareous macroalgae 
Halimeda opuntia.

BON

HVL: Valeria Pesch (student), Joop Eerbeek, 
Marlous Heemstra, Alwin Hylkema 
STINAPA: Sabine Engel 
WUR: Dolfi Debrot

Sharks
Silky shark research on 
the Saba Bank

SAB
 
SCF(SBMU): Ayumi Kuramae Izioka 
Oceaware: Guido Leurs 

Sharks
Nurse sharks caught in 
lobster traps on the Saba 
Bank 

SAB

 
SCF(SBMU): Ayumi Kuramae Izioka 
Oceaware: Guido Leurs 
NEV 

Sponges
Sponge ecology and 
energetics

CUR

 
UvA: Jasper de Goeij, Ben Mueller 
CARMABI 
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Other finished 
Projects

Coral Reefs Genetics of Caribbean 
Acroporids

CUR Penn State University, U.S.A.: Iliana Baums  
CARMABI

Coral Reefs Cryopreservation of Carib-
bean coral species

CUR University of Hawaii, U.S.A.: Mary Hagedorn  
CARMABI

Coral Reefs Sponge ecology CUR Nova Southeastern University, U.S.A.: Jose 
Victor Lopez 
CARMABI

Coral Reefs Sponge taxonomy CUR Natural History Museum, U.K.: Nathan Kenny 
CARMABI

Coral Reefs Developmental genetics CUR Universite Libre de Bruzelles, Belgium: 
Jean-François Flot 
CARMABI

Coral Reefs Meiofaunal taxonomy CUR University of California, U.S.A.: 
Jessica Goodheart 
CARMABI

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Coral Reef Eco-
systems

Deep Reef Observation 
Project (DROP) (ARMS: 
Autonomous Reef Moni-
toring Structures)

CUR Smithsonian: Carole Baldwin

Coral Reef Eco-
systems

Developing a plan to 
manage the waters 
around Curaçao sustain-
ably, profitably, and en-
joyably for this and future 
generations 
- including mesophotic 
reef dropcam project

CUR
Waitt Institute (Blue Halo Curaçao): Kathryn 
Mengerink

Coral Reef Eco-
systems

Diadema Antillarum 
Population Assessment

EUX
CNSI: Kimani Kitson-Walters 
VHL: Alwin Hylkema 
STENAPA: Jessica Berkel

Coral Reef Res-
toration

St. Maarten's Coral
Restoration Project 

SXM
NFSXM: Tadzio Bervoets, Melanie Meijer zu 
Schlochtern 
CRF

Long Term Projects
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Coral Reef Res-
toration 

Plant a million coral initia-
tive (IntelliReefs)

SXM

NFSXM: Tadzio Bervoets, Melanie Meijer zu 
Schlochtern 
SeaLagacy, Reeflife Restoration and Sea to 
Sky ventures

Coral Reef Res-
toration

Development of restora-
tion methods for threat-
ened Caribbean coral 
species

BON, CUR

CRF Bonaire:  Augusto Montbrun, Francesca 
Virdis 
SECORE Project 
CARMABI: Mark Vermeij 
UvA: Valerie Chamberland  

Coral Reef Res-
toration

Artificial structures that 
encourage larvae settle-
ment and discourage the 
growth of competitor 
species

CUR

University of Illonois: Amy Wagoner Johnson, 
Bruce Fouke, Gabriel Juarez 
San Diego State University: Forest Rohwer 
CARMABI: Kirsten Marhaver, Mark Vermeij

Database

Dutch Caribbean Spe-
cies Register: Taxonomic 
knowledge system Dutch 
Caribbean (http://www.
dutchcaribbeanspecies.org/)

All
Naturalis: Sander Pieterse, Hannco Bakker, 
Bert Hoeksema

Interstitial biodi-
versity

Moleculair biodiversity 
analysis of marine commu-
nities by metabarcoding

EUX
Naturalis: Arjen speksnijder 
ANEMOON: Niels Schrieken

Invasive species
Global Register of Intro-
duced and Invasive 
Species GRIIS

All
IUCN Invasive Species Specialist Group 
ISSG: Shyama Pagad

Invasive species

CIRCULATIONS (Connec-
tivities between Islands 
Alters Traveling Invasive 
Seagrasses)

BON 

Development and Knowledge Sociology, 
ZMT: Rapti Siriwardane 
Mangrove Ecology, ZMT: Lucy Gillis 
Algae and Seagrass Ecology, ZMT: Inés 
González Viana

Marine ecosys-
tems

Taxonomy and biodiver-
sity in Lac Bay

BON
STINAPA Sabine Engel, Caren Eckrich 
Ecosub: Godfried van Moorsel 
CEAB: Daniel Martin

Marine ecosys-
tems

Marine species discover-
ies in the Dutch Caribbean

All
Naturalis: Bert Hoeksema 
CNSI 
CARMABI

Marine Litter
Clean Coast Bonaire 
(Citizen science project, 
OSPAR methodology)

BON
 Boneiru Duradero: Sharon Bol, Carolyn 
Caporusso
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CATEGORY SUBJECT DC IS-
LANDS

ORGANIZATION(S): LEAD 
SCIENTIST(S)

Molluscs

Population dynamics and 
role in the food chain of 
the Queen Conch Lobatus 
gigas in the Dutch Carib-
bean Territories

EUX, SAB, 
SXM

WUR: Aad Smaal, Leo Nagelkerke, Martin de 
Graaf  
Erik Boman (PhD candidate)  
SCF (SBMU): Ayumi Kuramae Izioka  
CNSI

Public Health

DNA waterscan: Monitor-
ing disease vectors in the 
Caribbean (mosquitoes 
and midges)

 
CUR 
EUX

Naturalis: Klaas-Douwe B. Dijkstra 
ECPHF: Teresa Leslie  
CBHRI: Delia-Maria Goil0 (NWO DUCAMID 
project)

Reforestation
Reforestation Project on 
St. Eustatius

EUX

Mac & Field: Tim van Wagensveld & Stacey 
Mac Donald 
STENAPA: Clarisse Buma 
LVV: Gershon Lopes

Sponges

The role of sponges as key 
ecosystem engineers of 
coral reef ecosystems 
 
Pumping iron: can iron 
availability fuel the 
sponge loop and affect 
coral reef community 
structure? (Misha Streek-
stra) 

CUR

Uva: Jasper de Goeij, Benjamin Mueller  
CARMABI: Mark Vermeij 
PhD students: 
WUR: Misha Streekstra 
UvA: Sarah Campana*, Meggie Hudspich*, 
Niklas Korner* 
* Part of the ERC project "SPONGE ENGINE 
— Fast and efficient sponge engines drive and 
modulate the food web of reef ecosystems"

Threats and 
risks

Are human activities 
(related to an oil terminal 
and dive tourism) a risk 
for ecosystem services ?

EUX

 
      WUR: Diana Slijkerman

NWO Projects 
in the Dutch 

Caribbean

Bioproducts
Stand-alone production 
of algal products for food, 
feed, chemicals and fuels

BON
WUR: R.H. Wijffels 
CIEE: Rita Peachey

Coral Reef Eco-
systems

Caribbean coral reef 
ecosystems: interactions 
of anthropogenic ocean 
acidification and eutroph-
ication with bioerosion by 
coral excavating sponges 
- Bioerosion and climate 
change

BON, SAB, 
EUX

NIOZ: Fleur van Duyl, Steven van Heuzen 
(PostDoc), Alice Webb (PhD student) 
STENAPA 
CNSI
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Coral Reef Eco-
systems

Seawater chemistry of 
CO2 system and nutri-
ents as drivers of benthic 
community structure and 
carbon metabolism of 
coral reef ecosystems of 
different trophic status in 
the Caribbean

SAB, SABA 
BANK

NIOZ: Gert Jan Reichart, Lennart de Nooijer, 
Alice Webb (PhD student) 
WUR: Didier Bakker

Coral Reef Eco-
systems

Benthic-pelagic coupling 
on coral reefs of the Saba 
Bank and Saba

SAB, SABA 
BANK

NIOZ: Fleur van Duyl

Coral restora-
tion

Artificial Reefs On Saba 
and Statia (AROSSTA)

SAB 
EUX

VHL: Alwin Hylkema, Marlous Heemstra 
WUR: Dolfi Debrot 
STENAPA: Jessica Berkel 
SCF: Kai Wulf, Aymi Kuramae Izioka 
CNSI: Johan Stapel

Environmental
Caribbean island biogeog-
raphy meets the anthro-
pocene

AUA, BON, 
CUR, EUX, 
SXM

VU: Jacintha Ellers, Matt Helmus, Wendy 
Jesse (PhD. Student), Jocelyn Behm (Postdoc) 
CNSI

Environmental 
psychology

Confronting Caribbean 
Challenges: Hybrid Identi-
ties and Governance in 
Small-scale Island Juris-
dictions 
- Behavioral differences 
between/within the BES 
islands when it comes to 
nature conservation and 
cultural heritage.

BON, SAB, 
EUX

KITLV, Leiden University: Gert Oostindie 
(Project director) 
KITLV, Leiden University: Stacey Mac Donald 
(PhD student)

Geosciences

Stability of Caribbean 
coastal ecosystems under 
future extreme sea level 
changes (SCENES) 
- The effects of climate 
change on calcifying 
algae

BON, EUX, 
SXM

UU: Henk Dijkstra, NIOZ: Peter Herman, 
Rebecca James (PhD student) TU Delft: Julie 
Pietrzak 
STENAPA 
CNSI

Geomorphologi-
cal

4D crust-mantle mod-
elling of the eastern 
Caribbean region: toward 
coupling deep driving 
processes to surface 
evolution 
- Reconstructing past 
climate change

EUX

UU: Wim Spakman 
NIOZ: Lennart de Nooijer 
Alfred Wegener Institute Germany 
CNSI
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Invasive species

Exotic plant species in the 
Caribbean: foreign foes or 
alien allies? 
(1) Socio-economic 
impacts of invasive plant 
species (2) Ecological 
impacts of invasive plant 
species 

BON, SAB, 
EUX

(1) UU: Jetske Vaas (PhD student), Peter 
Driessen,  Frank van Laerhoven and Mendel 
Giezen (2) UU: Elizabeth Haber (PhD student), 
Martin Wassen, Max Rietkerk,Maarten Ep-
pinga. 
CNSI

Invasive species

   Global defaunation and 
plant invasion: cascad-
ing effects on seagrass 
ecosystem services

BON

WUR: Marjolijn Christianen, Fee Smulders 
(PhD student) 
Smithsonian: Justin Campbell (coordina-
tor Caribbean wide research project), Olivier 
Kramer 
STINAPA: Sabine Engel

Reptiles

Ecology and conservation 
of green and hawksbill 
turtles in the Dutch Carib-
bean

AUA, BON, 
CUR, SAB, 
EUX, SXM

RuG: Per Palsbøll, Jurjan van der Zee (PhD 
student) 
WUR: Lisa Becking, Marjolijn Christianen 
STCB: Mabel Nava 
STINAPA 
CARMABI 
STENAPA 
CNSI

Seagrass 

Thalassia Experimental 
Network (TEN): vulner-
ability of seagrasses to 
nutrient pollution (eu-
trophication) and decline 
of grazing animals

BON

Smithsonian: Justin Campbell (coordina-
tor Caribbean wide research project), Olivier 
Kramer 
WUR: Marjolijn Christianen

Tourism and 
sustainable 
development

Vulnerability is dynamic: 
Enhancing adaptive 
governance to climate 
change for Caribbean 
tourism through interac-
tive modelling

CUR
WUR: Jillian Student, Machiel Lamers 
UOC: Filomeno A. Marchena
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BO-projects 
in the Dutch 

Caribbean 
(Min EZ)

Coral Reef Eco-
systems

BO-43-021.04-003 –In-
ventory corals. Includes 
monitoring and research 
of the longest coral reef 
time-series in the world 
(since 1973)

BON, CUR WUR: Erik Meesters

DCBD
BO-43-021.04-001  - 
Expansion knowledge 
system Dutch Caribbean

AUA, BON, 
CUR, SAB, 
EUX, SXM

WUR (Alterra): Peter Verweij

Envirnomental 
Hazards

BO-43-021.04-008 - Sun-
screen and risks for coral 
reefs

BON WUR: Diana Slijkerman

Invasive species
Supported action plan on 
professional goat farming

BON WUR: Francesca Neijenhuis

Fisheries
BO-11-019.02-006 - Fish 
stocks and fisheries Carib-
bean Netherlands

EUX, SAB, 
BON

WUR: Dolfi Debrot 
CNSI: Kimani Kitson-Walters 
PiskaBon, STINAPA 
SCF: Kai Wulf, Ayumi Kuramae, interns: Mi-
chael Beekhuizen and Alex van der Last

Marine biodiver-
sity

BO-43-021.04-002 – Saba 
Bank – Marine biodiver-
sity

SAB
WUR: Erik Meesters (benthic communities), 
Dolfi Debrot, Thomas Brunel, Leo Nagelkerke 
(fish stocks)

Marine mam-
mals & sharks

BO-43-021.04-005   – 
Management plan marine 
mammal and shark sanc-
tuary Yarari

SAB, EUX
WUR: Dolfi Debrot, Dick de Haan, Meike 
Scheidat, Ayumi Kuramae Izioka 
SCF (SBMU): Ayumi Kuramae Izioka 

Marine mam-
mals

BO-43-021.04-009 Acous-
tic monitoring of ceta-
cean distribution

SAB

WUR: Dolfi Debrot, Dick de Haan, Hans 
verdaat 
SCF: Kai Wulf, Ayumi Kuramae 

Marine mam-
mals

BO-43-021.04-007  –
Marine mammals in the 
Dutch Caribbean

BON, SAB, 
EUX

WUR: Dolfi Debrot,  Dick de Haan, Meike 
Scheidat

World Heritage 
nomination

BO-43-021.04-004 – 
World Heritage nomina-
tion Bonaire National 
Marine Park

BON

WUR: Dolfi Debrot 
Wolfs Co.: Esther Wolfs 
UNESCO: Josephine Langley 
DRO: Frank v Slobbe 
CARMABI: Mark Vermeij, John de Freitas  
Curacao Footprint Foundation: Leon Pors 
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"Nature Fund-
ing" Projects 
in the Dutch 

Caribbean 
(Min EZ)

Coastal ecosys-
tems (Lac Bay: 
Mangroves and 
seagrass beds)

Ecological restoration 
Lac Bay and South coast, 
Bonaire 

BON

STINAPA: Sabine Engel 
WUR: Klaas Metselaar 
STCB: Mabel Nava 
DRO: Frank van Slobbe

Sustainable 
Agriculture

The sustainable agricul-
ture and rural develop-
ment program (POP 
Bonaire) 

BON

Bonaire Agri & Aqua Business BV: Sherwin 
Pourier 
Wayaká Advies BV: Jan Jaap van Almenkerk 
DRO: Frank van Slobbe

Invasive species Feral Pig Control BON
Echo: Julianka Clarenda 
DRO: Frank van Slobbe

Reforestation Reforestation Project BON
Echo: Julianka Clarenda 
DRO: Frank van Slobbe

Invasive species
Goat eradication and 
control in Washington 
Slagbaai National Park

BON
STINAPA 
DRO: Frank van Slobbe

World Heritage 
nomination

World Heritage Nomina-
tion Bonaire Marine Park 
and/or other intercon-
nected sites

BON
Wolfs Company: Esther Wolfs, Boris van 
Zanten, Amilcar Guzman, Viviana Lujan  
DRO: Frank van Slobbe

Terrestrial eco-
systems

Combating Erosion and 
Nature Restoration on 
Bonaire

BON

Bonaire Agri & Aqua Business BV: Sherwin 
Pourier 
Wayaká Advies BV: Jan Jaap van Almenkerk  
DRO: Frank van Slobbe

Terrestrial eco-
systems

Cave and karst nature 
reserve

BON
DRO: Frank van Slobbe 
CARIBSS: Fernando Simal

Nature commu-
nication

Campaign environment 
and nature on  Bonaire

BON DRO: Frank van Slobbe, Peter Montanus

Agriculture Horicultural Project SAB Government of Saba: Randall Johnson

Recreation Hiking trails SAB Government of Saba:  Robert Zagers

Pollution Tent Reef Protection SAB Government of Saba:  Robert Zagers

Invasive species Goat buy-back program SAB Government of Saba: Randall Johnson

Yacht mooring project SAB
Government of Saba 
SCF: Kai Wulf
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Saba national park SAB
Government of Saba 
SCF: Kai Wulf 
SABARC: Ryan Espersen

Crispeen trail project SAB
Government of Saba: Robert Zagers 
SCF: Kai Wulf

Community 
outreach

Nature Awareness project 
EUX

Government of St Eustatius  
STENAPA: Clarisse Buma 
CNSI: Johan Stapel, Hannah Madden

Nature manage-
ment

Strengthening manage-
ment of nature

EUX
Government of St Eustatius  
STENAPA: Clarisse Buma

Invasive species
Rodent assessment and 
control

EUX
Government of St Eustatius  
CNSI: Johan Stapel, Hannah Madden 
ECPHF: Teresa Leslie

Coral ecosys-
tems

Coral restoration EUX
Government of St Eustatius  
STENAPA: Jessica Berkel 
CNSI: Johan Stapel

Erosion Erosion control EUX
Government of St Eustatius  
CNSI: Johan Stapel

EU-BEST fund-
ed Projects 

in the Dutch 
Caribbean

Marine ecosys-
tems

Marine Park Aruba AUA
Directie Natuur en Milieu: Gisbert Boekhoudt 
TNO: Kris Kats

Coral Reef Res-
toration

Pop-Up Nursery and 
Coral Restoration 
(Oil Slick Leap)

BON CRF: Francesca Virdis

Coral Reef Res-
toration

Restoration Ecosystem 
Services and Coral Reef 
Quality (Project RESCQ)

SAB, EUX

WUR: Erik Meesters 
SCF (SBMU): Ayumi Kuramae Izioka 
STENAPA: Clarisse Buma 
Turks & Caicos Reef Fund

Conservation
Watershed & Biodiver-
sity Conservation of Roi 
Sangu valley 

BON Echo: Julianka Clarenda

Ecosystem ser-
vices

MOVE, Facilitating MAES 
(Mapping and Assessing 
the state of Ecosystems 
and their Services) to 
support regional policy 
in OVerseas Europe: mo-
bilizing stakeholders and 

 AUA, BON,  
SAB, EUX

Fundo Regional para a Ciência e Tecnologia, 
Portugal (consortium leader) 
 Wolfs Company: Esther Wolfs

Reptiles Enacting a news regional EUX STENAPA: Clarisse Buma 

Terrestrial eco-
systems

North Saba National Park, 
Phase I

SAB

Government of Saba: Menno van der Velde 
SCF: Kai Wulf 
SABARC 
Nature2: Kalli De Meyer 
Coastal Zone Management: Duncan MacRae
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November 2018Monitoring Overview

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Birds Flamingo Abundance BON
DRO: Frank van Slobbe 
Cargill 
STINAPA: Paulo Bertuol

Birds
Monitoring vulnerable 
parrot nests (remote cam-
era sensing work)

BON Echo: Julianka Clarenda, Sam Williams

Birds
Yellow-shouldered Ama-
zon parrot roost counts

BON
Echo: Julianka Clarenda 
DRO: Peter Montanus 
STINAPA: Albert Christiaan

Birds
Bird Monitoring (Carib-
bean Waterbird Census)

 
BON 
SXM

STINAPA: Paulo Bertuol 
EPIC: Adam Brown

Birds
Tern monitoring
(artificial nesting islands)

BON

STINAPA: Paulo Bertuol 
Cargill 
DRO 
WUR: Dolfi Debrot

Birds
Terrestrial Bird and Habi-
tat Monitoring

BON 
CUR 
SAB 
SXM 
EUX

Echo: Julianka Clarenda 
STINAPA: Paulo Bertuol, Caren Eckrich 
STENAPA  
CNSI 
Curassavica: Michelle da Costa Gomes 
Nature Foundation: Binkie van Es

Birds
Red-billed Tropicbird 
monitoring

SAB 
EUX

STENAPA 
SCF: Kai Wulf 

Birds Pelican monitoring SXM NFSXM: Melanie Meijer zu Schlochtern 

Coral reef eco-
systems

Global Coral Reef Moni-
toring Network

BON  
CUR 
SAB 
EUX 
SXM

STINAPA: Caren Eckrich 
CARMABI: Mark Vermeij 
SCF (SBMU): Ayumi Kuramae Izioka 
STENAPA: Jessica Berkel 
NFSXM: Tadzio Bervoets 
CNSI: Johan Stapel, Kimani Kitson-Walters 

Coral reef eco-
systems

Monitoring and research 
of the longest coral reef 
time-series in the world 
(since 1973) 
(Part of BO-11-019.02-022 
–Inventory corals)

BON 
CUR

WUR: Erik Meesters, Didier de Bakker (PhD 
student) 
NIOZ: Fleur van Duyl, Rolf Bak

Environmental Water quality testing SXM
NFSXM: Tadzio Bervoets  
EPIC: Natalia Collier
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Environmental

Nutrient (phosphate, 
ammonium, nitrate and 
nitrite) monitoring of St 
Eustatius’ coastal waters

EUX CNSI: Johan Stapel

Fish

Shark monitoring:  
-Shark sightings 
- Shark Abundance, 
distribution and move-
ments (tagging, acoustic 
telemetry)

AUA 
BON 
CUR 
SAB 
SXM 
EUX

WUR: Erwin Winter, Dolfi Debrot, Martin de 
Graaf 
FPNA: Giancarlo Nunes  
STINAPA: Caren Eckrich 
CARMABI: Mark Vermeij 
SCF(SBMU): Ayumi Kuramae Izioka, 
Guido Leurs 
STENAPA: Jessica Berkel 
NFSXM: Tadzio Bervoets

Fish
Spawning monitoring: 
Red hind surveys on 
Moonfish Bank

SAB
SCF (SBMU): Ayumi Kuramae Izioka 

Fish

Fish and fishery monitor-
ing (Barracuda’s, sharks 
and eagle rays, tarpons, 
marine mammals, (fish-
ing) boats, fisherman)

BON STCB: Mabel Nava

Insects Bee tracking BON
Echo: Julianka Clarenda 
STINAPA: Sabine Engel, Johan Blerk

Invasive species

Goat and/or donkey 
removal: 
-Washington Slagbaai 
National Park 
- Lac Bay area (exclusion 
plots) 
-  Quill National Park 
(exclusion plots)

BON 
EUX

STINAPA: Paulo Bertuol 
WUR: Dolfi Debrot 
DRO: Frank van Slobbe 
STENAPA

Invasive species
Lionfish abundance and 
control

BON 
CUR  
SXM  
SAB  
EUX

STINAPA: Paulo Bertuol (50 meter traps) 
CARMABI: Mark Vermeij  
NFSXM: Tadzio Bervoets 
SCF (SBMU): Ayumi Kuramae Izioka 
STENAPA: Jessica Berkel

Invasive species
Feral pig population as-
sessment  (trapping)

BON
Echo 

Mammals Bat monitoring 
AUA 
BON

FPNA  
WildConscience: Fernando Simal, Linda 
Garcia

Mammals
Dolphin monitoring 
(since 1999)

BON Ron Sewell
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Mammals
Marine Mammal Monitor-
ing (noise loggers Saba 
Bank)

AUA 
SAB 
EUX 
SXM

WUR: Bart Noort, Dolfi Debrot 
SCF (SBMU): Ayumi Kuramae Izioka 
AMMF: Angiolina Henriquez 
STENAPA: Jessica Berkel (sighting forms) 
NFSXM: Tadzio Bervoets (sighting forms) 
SCCN

Molluscs
Conch (Strombus gigas) 
on St. Eustatius, Saba 
Bank, Anguilla 

SAB 
EUX

WUR: Martin de Graaf, Erik Boman (PhD 
student)  
SCF (SBMU): Ayumi Kuramae Izioka

Plants
Monitoring of tree growth 
and survivorship in refor-
estation areas

BON Echo:  Julianka Clarenda

Reptiles

Lesser Antillean Iguana: 
Monitoring population 
density & removing 
invasive Green Iguana and 
hybrids 
(Mohamed bin Zayed 
Species Conservation 
Fund)

EUX
STENAPA: Clarisse Buma 
RAVON: Tim van Wagensveld 
UvA: Thijs van den Burg

Reptiles
Boa and Cascabel 
Monitoring

AUA
FPNA 
Toledo Zoological Society: Andrew Odum  

Reptiles
Red-bellied racer snake 
monitoring

EUX CNSI: Kimani Kitson-Walters 

Reptiles
Behavior of the endemic 
Aruban Whiptail lizard

AUA
FPNA 
Auburn University: Jeff Goessling 

Seagrass and 
mangrove eco-
systems

Seagrass and mangrove 
monitoring 
(BON: also conch and 
benthic fauna)

BON 
EUX 
SXM

STINAPA: Sabine Engel, Caren Eckrich 
WUR: Klaas Metselaar 
NFSXM: Tadzio Bervoets 
CNSI: Kimani Kitson-Walters 

Reptiles

Sea turtle monitoring: 
-Satellite tracking  
-Nest monitoring  
-In water surveys (BON, 
CUR, SXM) 
-Fibropapillomatosis pres-
ence (BON)

AUA, BON, 
CUR, SAB, 
EUX, SXM

TurtugAruba Foundation 
STCB: Mabel Nava 
CARMABI (STCC): Sabine Berendse 
STENAPA: Jessica Berkel 
SCF: Kai Wulf 
NFSXM: Tadzio Bervoets
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

1. Coastal water quality/nutrients  
and interaction with groundwater: 

Note: Recently during the NICO expedition researchers  
looked at this around Bonaire and Curaçao.

•	 Possible link to fish diseases/incidence of Fibropapillomatosis in green turtles in Lac, Lagoon  
 and Curaçao can be used to determine the linkages with water quality, pollutants in sediments,  
 etc serving as indicators, or sentinels for the health of these important ecosystems. 

• Pollutants (oil, heavy metals, pesticides, endocrine disruptors, plastics, microbial etc) entering  
 coastal waters (subterraneously) from land and their effects on marine organisms (Curaçao). 

•	 Quantifying terrestrial hydrological controls on nutrient and sediment fluxes into shallow seas  
 (Bonaire). 

• Stoichiometric aspects of nutrient enrichment on Caribbean reefs (Curaçao). 

• What do coral communities do “well” in places where they are not expected? What makes 
 corals cope with more nutrients, warmer waters etc? (Curaçao) 

• Design of cheap but effective waste water systems (using waste to generate biomass, 
 energy etc.) (Curaçao) 

• Water quality & pollutants in sediment of Spanish Lagoon (Aruba).

 
2. Climate Change

• Evaluation of the most probable effects of climate change and sea level rise (all islands),  
 including risk analysis in coastal zones including coral reefs and recommendations for   
 coastal zone management and climate proofing. 

• Effects on sea turtles and their nesting beaches. 

• Effects of changing temperatures and hurricane damage on cloud forest of Saba. 
 
• Develop an effective terrestrial monitoring program to enable hurricane damage and   
 recovery assessment.

http://www.dcbd.nl/sites/www.dcbd.nl/files/documents/BioNews-2018-12-Nico.pdf
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

3. Hydrology

• Mapping of groundwater levels and flows [Bonaire]. 

• Nearshore-offshore mixing (Curaçao). 

• A thorough study of Simpson Bay ‘s hydrology and water quality, particularly related to land- 
 based sources of pollution. Identify key sources of pollution and track them back to their source  
 (St. Maarten).

 

 

4. Morphodynamics 
(near shore coastal hydrodynamics, current models):

• Currents and sand transportation (and production from Halimeda) in Lac (Bonaire) – very  
 important to management of this Ramsar site. Note: HVL student is investigating this 

• Investigate all sand producing organisms to better understand where sand (and beaches)  
 come from (Curaçao).

• Effects on beach accretion and depletion Statia and  
 potential of reef restoration/beach restoration. 

• Sedimentation rates [St. Maarten].

5. Yarari Sanctuary
• Marine mammals:  aerial survey (SSS islands (Saba Bank and waters surrounding Saba, 
 St.Maarten and St. Eustatius), seasonal presence, isolation and abundance as well as   
 seasonal migratory destination(s) and population history of humpback and Bryde’s whales  
 in the Dutch Caribbean. 
 
• Sharks: Ecological role of Saba Bank for sharks (nursery for nurse sharks, tigersharks, 
 silky sharks?).
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

6. Invasive species:

• Follow up studies of impact of rats (and cats) on nesting tropic birds. 

• The effects of the invasive seagrass Halophila stipulacea on the native seagrasses in the area  
 of Lac Bay, St. Eustatius  and St. Maarten, and the ecological impacts (e.g on green turtles  
 feeding in Lac [and Lagun], Bonaire and St. Eustatius; on conch feeding and recruitment  
 [aggregations of juvenile conch under Halophila in Statia], sea urchins, etc.) Note: NWO
 funded Projects by Marjolijn Christianen (WUR) are looking at this in relation to sea turtles.  
 Also Erik Boman (WUR) & CNSI looked at this in relation to conch. 

• Scaevola taccada (White inkberry/Beach naupaka) spread and potential impact on sea turtle  
 nesting on Klein Bonaire. 

• Donkey, cat, pig population size distribution and grazing impact on Bonaire. Note: Echo is 
 working on a pig control programme. 

• Management of Corallita Note: A running NWO project is focusing on this 

• Trapping lionfish in deep waters. Note: A project is running by WUR and WNF on the Saba Bank. 

• Impact and potential management plans for invasive species. This includes: monkeys, iguanas,  
 mongoose, african land snail, racoons, red eared slider (St. Maarten). 

• Invasive species (size, distribution, threat management): boa, rubber vine, tilapia, goats, rats,  
 cats, dogs, cane toad (Aruba).

7. Birds

• Migratory birds – patterns, habitat use with an emphasis on nesting species (Bonaire). 
 
• Yellow shouldered parrot:
	 ◊ Genetics of yellow shouldered parrot  
  (establish uniqueness of Bonairean Parrot as compared to Venezuelan islands). 
	 ◊ What is the effective (i.e., breeding) population size of lora as compared to the total population. 

• Flamingos 
 ◊ Ecology of the flamingos, in particular the Pekelmeer and flamingo sanctuary. 
  Food availability and fluctuations and effects on breeding success. 

https://www.dcnanature.org/wp-content/uploads/2016/01/20-Bionews-low-resolution.pdf
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

8. Carrying capacity/management effectiveness
 
•  BNMP reef carrying capacity and implications for management (only old and dubious data  
 available, urgent need for an update under current circumstances and how carrying capacity  
 is influenced by management, e.g. can carrying capacity be increased with proper 
 management. Consider also new types of recreation such as kite surfing and assess actual effects). 

• Effectiveness of nature management, both marine and terrestrial (is management having an  
 effect and what management actions should be improved or instated?)

• Saba/Statia trails (effects of use, potential mitigation measures?) 

• Assess effectiveness of restoration efforts (e.g. reforestation, are the right species being 
 planted, is the focus on rare species correct or counterproductive? Note: Echo is 
 working on this on Bonaire). Aruba would like to see reforestation of native, 
 endangered, and key fauna supporting flora. 

• Study the difference between cruise tourism and stay-over tourism regarding their   
 pressure on the terrestrial and marine environment, taking into consideration the 
 infrastructure needed to accommodate these types of tourism [Bonaire].  Note: Wolfs   
 Company did a study on this.

9. Fisheries research

• Conch: vertical (depth) migration of conch. 

• Commercial fish species: identify reproductive season or peak spawning period and area and  
 assess connectivity between islands. 

• Saba Bank: 
	 ◊ carrying capacity of main target species (red snappers and lobster (also part of BO 
  program) Feasibility of habitat restoration/artificial habitat for lobster fisheries on 
  the Saba Bank. 

	 ◊ Unused stocks: identify potential and sustainability of currently unused fish stocks such as  
  diamond-back squid, swimming crabs.
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

10. Sociological study of nature perception in the community

NOTE: Echo did a study on perception of parrots in the community in 2012, this could be a 
starting point. Also Stacey Mac Donald (KITLV, Leiden University, NWO funded project) is look-
ing at this on the BES islands. Another project focusing on this is the Nature Awareness Project 
by CNSI (nature funded project).

• How does the local community perceive nature and nature conservation and to what degree 
 do they enjoy nature, how might this be improved? How effective is current communication,  
 if any, to improve enjoyment of nature in the community and perception of the need to 
 protect nature? 

• Sustainable tourism – perception/expectations of tourists and residents as tourism grows (Bonaire). 

• Invasive species control on islands where free-roaming livestock is a cultural norm – changing  
 traditions in a changing world (Bonaire). 

• Sociological/anthropological study of the cultural value of the endangered  Lesser Antillean  
 iguana Iguana delicatissima. How often is it caught? Perceived as a delicatesse? (St. Eustatius) 

• Assess the extent of current pollution from land by plastic bags, styrofoam and other plastic  
 debris. How willing are people to change their behavior vis a vis plastic bags, and what would  
 be needed to effectively curb the continued generation of this type of marine debris.

11. DNA barcoding to monitor biodiversity 
(is already running on St Eustatius by Naturalis)
 • Biodiversity inventory:  terrestrial. (St. Maarten and Aruba (also marine) 

• Endemic, Endangered, and Keystone species (size, distribution, conservation 
 management): Shoco (continue program), Bats (continue program), Prikichi,   
 Santanero, Cascabel (renew program), Pollinators, Key fauna supporting flora (Aruba). 

• Natural history Flora and Fauna distribution.

`
12. Improve baseline data on sharks  
(continue Shark research, especially shark tagging, movement and abundance).
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

14. Economic valuation of key habitats 
(St. Maarten)

15.	Environmental	impact	assessment	landfill	
(St. Maarten)

16. Anthropogenic stressors: 

• Effects, potential mitigation measures: Off-road vehicles (Aruba). 

• Carrying capacity of (1) Off-road vehicles, (2) Conchi – (3)Natural Pool, Caves (Aruba).

17. Sargassum:  
predictions, impacts, management (All). 

18. Fibropapillomatosis in green turtles:  
cause, spread and severity of the disease (Bonaire, Curaçao). 

13. Coral reefs

• Which herbivores can be used to reverse coral to algal phase shifts? Which algae are consumed  
 and which ones aren’t? (Curaçao)
 
• Effects of habitat fragmentation and its effect on gene flow on coral reefs (Curaçao). 

• The contribution of waterflow to reef health (Curaçao). 

• Shipping impacts to nearshore coral reef environments (Bonaire). 

• GCRMN reef monitoring (Sint Maarten needs funding for long-term project).
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

Additional notes:

The following are research questions from previous years and still very much valid for Aruba, Curaçao 
and St. Maarten. They are mostly completed or underway on the Caribbean Netherlands’ islands but 
some are still valid.

Collection and evaluation of baseline data  
including species inventories and production/updating of habitat maps for key habitats and species 
including:

• Marine environments  
 (coral reefs, seagrass beds, mangrove forests): 

	 ◊ Habitat maps for all marine ecosystems:  
  Aruba, Bonaire (windward side), Saba   
  [done], Saba Bank, St Eustatius [done], 
  St Maarten

	 ◊ Revised habitat maps for the leeward shore:  
  Bonaire [done], Curacao [note that there   
  are habitat maps for Bonaire and Curaçao  
  produced by Fleur van Duyl but these are   
  now decades out of date. Recently a report
   from WUR came out (Mücher et al.   
  Hyperspectral Coral Reef Classification 
  of Bonaire). During the NICO expedition   
  bathymetric data has been collected by  
  Dr. Henk de Haas (NIOZ) for the Dutch   
  Caribbean islands but this data still needs to  
  be analyzed.

• Terrestrial environments:  

	 ◊ Habitat maps for Aruba [habitat maps 
produced and ground truthed by CARMABI exist for 
all islands except Aruba] 

	 ◊ Species inventories (all islands) [Statia   
  starting soon]
	 ◊ Cost effective methods for assessing 
  terrestrial habitat change [remote sensing is  
  now being proposed for monitoring]

	 ◊ Detailed inventories and mapping  
  for key ecosystems including 
  ›   Cactus habitats (Bonaire)
  ›   Elfin forest (Saba)
  ›   Boven forest types (Statia)

	 ◊ Baseline data and population dynamics  
  (including reproductive biology and 
  conservation ecology) for key species including: 
  ›    Caribbean coot
  ›    Northern Caracara 
  ›    Red bellied racer (Saba, Statia)
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AUA Aruba

BON Bonaire

CUR Curaçao 

SAB Saba

EUX St. Eustatius

SXM St. Maarten

AMMF Aruba Marine Mammal Foundation

BEST
Biodiversity and Ecosystem Services 
in Territories of European overseas

BO project Policy Supporting Research project

CARIBSS Caribbean Speleological Society

CARMABI
Caribbean Research and Management 
of Biodiversity Foundation

CEAB
The Blanes Centre for Advanced 
Studies, Spain

CRF Coral Restoration Foundation

DCNA Dutch Caribbean Nature Alliance

DCBD
Dutch Caribbean Biodiversity 
Database

DRO
Directorate of Spatial Planning and 
Development, Bonaire

DLVV
(Santa Rosa)

Department of Agriculture, Livestock, 
Fishery and Farmers market  
(Santa Rosa), Aruba

EcoPro Ecological Professionals Foundation

ECPHF
Eastern Caribbean Public Health 
Foundation

EPIC
Environmental Protection in the 
Caribbean

FPNA
Fundacion Parke Nacional Arikok, 
Aruba

HAS
HAS University of Applied Sciences, 
the Netherlands

LVV
Department of Agriculture, Animal 
Husbandry & Fisheries, St. Eustatius

MinLNV
Ministry of Agriculture, Nature and 
Food Quality 

NFSXM Nature Foundation St. Maarten

Naturalis
Naturalis Biodiversity Center, The 
Netherlands 

NIOZ
NIOZ Royal Institute for Sea 
Research, the Netherlands

NIOZ Sea 
Research

Royal Netherlands Institute for 
Sea Research

NWO
NWO Netherlands Organisation 
for Scientific Research

RAVON
Reptielen Amfibieën Vissen 
Onderzoek Nederland

RuG
University of Groningen, the 
Netherlands

RU
Radboud University Nijmegen, 
the Netherlands

SABARC Saba Archaelogical Center

SBMU Saba Bank Management Unit

SCF Saba Conservation Foundation

Smithsonian
Smithsonian’s National Museum 
of Natural History

STCB Sea Turtle Conservation Bonaire

STCC Sea Turtle Conservation Curacao

STENAPA
St. Eustatius National Parks 
Foundation

STINAPA
National Parks Foundation 
Bonaire

UsA
University of St. Andrews, 
Scotland

UU
University of Utrecht, the 
Netherlands

UvA
University of Amsterdam, the 
Netherland

VHL
University of Applied Sciences 
VHL, the Netherlands

VU
VU University Amsterdam, the 
Netherlands

Wildconscience
Wildlife Conservation, Science 
and Education

WNF World Wide Fund for Nature

WMR
Wageningen Marine Research, 
the Netherlands

WUR
 Wageningen Universitwy and 
Research Centre, the Netherlands

WUR (Alterra)
Wageningen Environmental 
Research, the Netherlands
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Below you will find an overview of the reports and publications on biodiversity related subjects in the Dutch 
Caribbean that have recently been published. 

“Béguinot, J. (2018). 
Comparing the Complete Hierarchical 
Structuration of Species Abundances  in 
Reef Fish Communities According to Coral 
Morphology, Using the Numerical Extrapolation 
of Only Incomplete Inventories. Asian Journal of 
Environment & Ecology 8(1): 1-20.”

“Bos, O.G., Bakker, P.A.J., Henkens, R.J.H.G., 
de Freitas, J.A., Debrot, A.O. (2018). 
Preliminary checklist of extant endemic spe-
cies and subspecies of the windward Dutch 
Caribbean (St. Martin, St. Eustatius, Saba and 
the Saba Bank). Wageningen, Wageningen 
Marine Research (University & Research centre), 
Wageningen Marine Research report C067/18.”

“Buurt, G. van (2018). 
Water conservation in Curaçao; using traditional 
earthen dams.”

Carimam Project - report on kick’off meeting. 
Organized by the Agoa Sanctuary in October 
2018.

“Esteban, E. et al. (2018). 
Optimism for mitigation of climate warming 
impacts for sea turtles through nest shading and 
relocation. Scientific Reports  8,  
Article number: 17625. “

“GCFI (2018). 
71st annual conference of the Gulf and Caribbean 
Fisheries Institute  (GCFI) - book of abstracts. 
1-288.”

“Haber, E. & Vaas, J. (2018) 
Coralita, we’re gonna beat ya! The social and 
ecological contexts of invasive plant manage-
ment in the Caribbean. Powerpoint.”

“Hagedorn et al. (2018). 
Successful demonstration of assisted gene flow 
in the threatened coral acropora palmata across 
genetically-isolated caribbean populations using 
cryopreserved sperm. bioRxiv.”

“Lesser, M.P., Slattery, M. (2018). 
Sponge density increases with depth throughout 
the Caribbean. Ecosphere 9(12):e02525.”

“Mackeracher, T., Diedrich, A., Simpfendorfer, 
C.A. (2018). 
Sharks, rays and marine protected areas: A criti-
cal evaluation of current perspectives. Wiley Fish 
and Fisheries.”

“Smit, J.T. et al. (2018). 
First records of Odonata from Sint Eustatius, 
Dutch Lesser Antilles. Notulae odonatologicae 
9(2): 37-82.”

“Votypka, J., Kment, P., Kriegová, E., Vermeij, 
M.J.A.,  
Keeling, P.J. (2018). 
High Prevalence and Endemism of 
Trypanosomatids on a Small Caribbean Island. 
Eukaryotic Microbiology.”

Student Reports

“Bijnsdorp,N.T. (2017) 
The Phenomenology of Shark Diving Tourism 
Experiences. Case: Sint Maarten, West Indies.”

These reports and publications can be found in the Dutch 
Caribbean Biodiversity Database (DCBD) (http://www.dcbd.nl). 
The DCBD is a central online storage facility for all biodiversity 
and conservation related information in the Dutch Caribbean.  
 
If you have research and monitoring data, the DCNA secretariat 
can help you to get it housed in the DCBD. 
Please e-mail us: research@DCNAnature.org
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December

Januari

The International Coral Reef Initiative (ICRI) has declared 

2018 the third International Year of the Reef (IYOR 2018)

More events to add to this calendar? 
Please e-mail us: research@DCNAnature.org 

3-7 Meeting
Eighth Technical Meeting for our Biodiversity Protocol (#SPAWSTAC8) 
Panama City, Panama.

5 Event World Soil Day

5-7 Conference International Conference on Plastics in the Marine Environment, Singapore.

7 Symposium
AcroporaNet symposium, Hogeschool Van Hall Larenstein,  
Leeuwarden, the Netherlands

7-9 Meeting 32nd International Coral Reef Initiative General Meeting, Nairobi, Kenya

13-17 Workshop Junior Ranger Workshop, Aruba.

10-14 Symposium
Coral Restoration and Intervention-Science Symposium,  
Key Largo, Florida, USA.

10-14 Meeting
Sharks MOS3 - 3rd Meeting of the Signatories to the Memorandum of 
Understanding on the Conservation of Migratory Sharks. Monaco.

15-18 Workshop Coral Restoration Workshop. Summerland Key, Florida. 

21-24 Symposium
Latin American and Caribbean Regional Symposium on Ocean 
Acidification, Santa Marta, Colombia.

28-1 Training
"Latin American and Caribbean Advanced Training on Ocean 
Acidification Monitoring,  Santa Marta, Colombia."
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Aruba
Fundacion Parke Nacional Arikok
+297 585 1234
www.arubanationalpark.org

Bonaire
STINAPA Bonaire
+599 717 84 44
www.stinapa.org

Curaçao
CARMABI
+599 9 462 4242
www.carmabi.org

Saba
Saba Conservation Foundation
+599 416 32 95
www.sabapark.org

St. Eustasius
STENAPA
+599 318 28 84
www.statiapark.org

St. Maarten
Nature Foundation
+721 544 4267
www.naturefoundationsxm.org

St. Maarten
Environmental Protection 
 in the Caribbean
+ 721 545 3009
www. epicislands.org

Curaçao
Stiching uniek Curaçao
+599 9 462 8989
www.uniekcuracao.org

DCNA’s activities are generously supported by  
The Dutch Postcode Lottery

Bionews is funded by the Ministry of Agriculture, 
Nature and Food Quality (LNV)

DCNA Contact information

Credits

Sponsors

Address:
Dutch Caribbean Nature Alliance
Kaya Finlandia 10A
Kralendijk, Bonaire, Dutch Caribbean

Contact us:
+599 717 5010
research@DCNAnature.org
www.DCNAnature.org

Social Media
facebook.com/DutchCaribbeanNatureAlliance
twitter.com/DCNA

Photography: Courtesy of SHAPE Photography or Brenda S. & R. Kirkby unless otherwise Credited. 
Concept and Design: Deviate Design. www.Deviate.Design

If you do not wish to receive future issues of BioNews, or if you know some one else who is interested in signing up to 
BioNews, please contact us at  research@DCNAnature.org

Ministry of Agriculture, 
Nature and Food Quality

epicislands.org
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