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Overview

There are many environmental threats which put 
additional stress on these islands, arguably the 
two harshest challenges moving forward relate to 
changes due to climate change and the introduc-
tion of invasive species. This section will outline 
the current state of these threats within the Dutch 
Caribbean and highlight the research and ongoing 
projects which took place over the past year. For 
more information, please see the full BioNews 
articles, which have been indicated along with the 
article titles below. 

Climate Change
The Caribbean will continue to be affected by glob-
al stressors due to climate change. This includes, 
but is not limited to, more extreme weather 
patterns, worsening of overall water quality, and 
sea level rise. These changes will place even more 
pressure on the islands requiring careful manage-
ment to minimize these effects. Although overall 
greenhouse emissions from these small islands 
are minimal when compared to the global scale, 
these islands will be the first and some of the most 
drastically impacted by global climate changes 
(IPCC, 2013).

The degradation of wave-breaking coral reefs 
coupled with worsening storms will likely contrib-
ute to more storm related damages (Frieler et al., 
2013). Deterioration of coral reefs, shifts in migra-
tion patterns and the worsening of water quality 
conditions can also negatively affect fisheries, 
and could lead to a total collapse of specific com-
mercial fish species (Bari and Cochrane, 2011). A 

warmer and more humid climate could lead to a 
population boom for mosquitos, increasing the 
risk of mosquito-related diseases (EPA, 2014; de 
Hamer, 2015). Worsening of specialized habitats 
could also endanger local species which depend on 
these specific conditions to live (Myers et al., 2000; 
Roberts et al., 2005). 

As the Nature Policy Plan of the Caribbean 
Netherlands (Ministry of Economic Affairs, 2013) 
states, "It is not possible to influence climate 
change from the islands, however it is possible to 
improve the resilience of ecosystems so that they 
can adapt to changes better and the consequences 
are kept to a minimum”. The most recent State 
of Nature Report, published by Wageningen 
University assessed the preparedness of the 
Caribbean Netherlands to handle these additional 
stressors of climate change as “very unfavorable”. 
The situation is similar for the three remaining 
Dutch Caribbean islands, Aruba, Curaçao and St. 
Maarten. Therefore, it will continue to be of the 
upmost importance for each island to do its part in 
monitoring and implementing policies to minimize 
the damages caused by climate change.

Invasive Species
Invasive species are also a significant threat to 
local ecosystems, whether they are introduced 
to the island knowingly or are brought acciden-
tally as hitchhikers on luggage or from ballast 
tanks of ships. The Ministry of LNV (Agriculture, 
Nature and Food Quality, previously Ministry of 
Economic Affairs) requested a study to document 

the number of invasive species within the Dutch 
Caribbean. This study found 211 potentially inva-
sive species ranging from lionfish to boa constric-
tors, rats, iguanas and plants. Invasive species can 
wreak havoc on the local environment, as seen 
by the invasive cattle on local plants, or cats on 
the nesting Red-billed tropic birds (Debrot et al., 
2014). This LNV study documented 27 invasive 
marine species, 65 terrestrial plants, 72 terrestrial 
and freshwater animals and 47 agricultural pests 
and diseases.

The impact of these species varies widely. Some 
species pose a serious public health concern (such 
as diseases spread through mosquitos and rats) 
while others cause severe ecological damage (such 
as feral goats, pigs and donkeys). Invasive species 
often outcompete or prey on local species, such as 
the boa constrictor of Aruba, hunting on birds, or 
stray cats, dogs and rats threatening endangered 
nesting sea birds.

Early action is recommended to identify, control 
and eradicate invasive species. This is only possible 
through public awareness, so efforts should be 
taken to help local residents quickly identify and 
understand the dangers of these invasive species. 
The most recent State of Nature Report, published 
by Wageningen University assessed the impact of 
invasive species on the Caribbean Netherlands as 
“very unfavorable”. The situation is similar for the 
three remaining Dutch Caribbean islands, Aruba, 
Curaçao and St. Maarten.

Green Iguana, photo by: © Rostislav Stach
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2019 Research and Project Results

Corallita, we’re gonna beat ya! (BioNews 21) 
Having started in 2015, Utrecht University researchers 
Elizabeth Haber and Jetske Vaas (a.k.a. The Corallita 
Girls) thought it time to discuss their findings with 
stakeholders on Statia and Saba. The botanist and 
social scientist have studied the alien invasive Corallita 
vine (Antigonon leptopus) with a view of supporting the 
local communities in decision-making management of 
the pesky vine. 

Mid-October of 2018, they guided an invasive species 
hike, led ecologist-for-a-day-activities with primary 
school students and built Elephant ear umbrellas with 
SCF’s junior rangers. In addition, they sat down with the 
SCF rangers, Island Council members and the Governor 
to exchange ideas on how to deal with Corallita in differ-
ent areas. Previously created maps which highlighted 
areas of high value for the people of Saba, it became 
clear there was a need to keep Mt. Scenery free from 
Corallita. They were able to prepare a list of suggested 
areas which should be cleared of Corallita as soon as 
possible. Wanting to set an example, Haber and Vaas 
organized a successful Tamarind tree clean-up on Saba 
on October 27, 2018, acting on the winning slogan of a 
small contest: “Corallita, we’re gonna beat ya.”.

In Statia the team met with STENAPA, CNSI, LVV and 
Deputy Government Commissioner Stegers, sharing 
ideas for management approaches and priority areas. 
The attendees agreed that reforestation of the Corallita 
fields along the trail to The Quill on Upper Round 
Hill would be a good idea, as well as keeping a buffer 
zone on the lower slopes of Signal Hill. There was also 

enthusiasm for a testing-and-research area below the 
cliffs near Scubaqua, to test the effectiveness of mow-
ing, covering the vine with a tarp or having pigs dig for 
the tubers. Also, the idea of Community Nature Rangers 
was suggested, with people in different neighborhoods 
adopting trees to keep clear of Corallita.

Jetske ran a short participatory action research project 
on Saba, using a piece of land in St. John’s where lemon 
trees were planted on a former Corallita field. This 
showed the expenses involved with fencing against 
the feral goats, water for irrigation, and also the time 
required to maintain the area. It also set an example of 
what can be done when a group comes together. Based 
on this experience, Elizabeth and Jetske recommended 
that the Statian government set up a similar pilot in 
a more visible place, for example the Deep Yard in 
Oranjestad. Turning this into a fruit orchard shows that 
it is feasible and worthwhile to get Corallita off the land.

As for removal methods, digging and mowing are still 
the best approaches. The steep slopes of both islands 
result in a high risk of run-off of herbicides, potentially 
damaging other plants and coral reefs. This calls for 
constant monitoring and immediate removal when 
Corallita is found somewhere along trails, and therefore 
they recommended to make Corallita-monitoring part 
of trail maintenance. Apart from keeping the trails 
clean, for larger areas the best method to keep Corallita 
under control is getting people to use their land. To that 
end, Elizbeth and Jetske handed out seeds, encouraging 
people to grow vegetables. After all, the farmers are 
least fazed by the vine, since they weed regularly. 

Coralita Clean-up on Saba of the Tamarind tree along the Dancing place trail was a success!
Photo by: ©  Elizabeth Haber and Jetske Vaas
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Sargassum Management Brief  
(BioNews 21) 
In light of recent and recurring influxes of sar-
gassum on the islands of the Dutch Caribbean, 
the DCNA has drafted a management brief, 
“Prevention and clean-up of Sargassum in the 
Dutch Caribbean”, to help guide the process of 
collecting and disposing of large quantities of 
the invasive seaweed. The management brief is 
heavily adapted from the Management Brief put 
together by Hinds et al. (CERMES/ GCFI/SPAW 
Management Brief, 2016) for the Caribbean region.

Large quantities of pelagic sargassum began 
washing onto the shores of Caribbean nations in 
2011, and by 2018 the problem had become so 
severe that some beaches were covered in piles of 
seaweed meters high. All six islands of the Dutch 
Caribbean have suffered to a varying degree 
depending on currents, winds and the topography 
of each island. On Saba, for example, the impact 
has been limited as the island has few bays and 
its coastline primarily consists of rocky shores. 
Other islands have been hit much harder. March 
2018 saw the worst sargassum invasion to date for 
Bonaire, and bays such as Lac Bay and Lagun are 
experiencing fish die-offs and damage to impor-
tant seagrass beds and mangrove forests.

The two species of pelagic sargassum that 
are washing onto the shores of our islands are 
Sargassum natans and S. fluitans. The sargassum 
grows into large, dense mats that wash ashore 

and threaten fragile and endangered coastal 
ecosystems such as mangroves and seagrass beds 
as well as significantly disrupting the livelihoods 
of communities, especially those associated with 
the tourism and fishing sectors. Pelagic sargassum 
is typically associated with the Sargassum Sea in 
the Atlantic where it occurs naturally; the sargas-
sum coating Caribbean coastlines is believed to 
originate from a region located off the northeast of 
Brazil, in the North Equatorial Recirculation Region 
(NERR) of the Atlantic Ocean.

Figuring out how to clean and dispose of the large 
quantities of sargassum washed up has been a real 
headache for the coastal communities affected. So 
far, no real solution has been found, and options 
are often difficult to implement and expensive. The 
fact that the episodes are highly variable in terms 
of quantity and sites affected makes these irregu-
lar events hard to predict and therefore mitigate. 
The main goal of this management brief is there-
fore to assist government officials, coastal manag-
ers, beach caretakers and coastal residents of the 
Dutch Caribbean by offering guidance on how best 
to sustainably manage the sargassum, based on 
up-to-date information on the recent ‘sargassum 
influxes’ and lessons learned to date. We present a 
range of feasible, cost-effective and environmen-
tally sound solutions for removing sargassum close 
to shore and on beaches in the least damaging 
way, as well as current solutions for the use and 
valorization of collected sargassum.

The Sargassum Management Brief can be found at: 
https://www.dcnanature.org/wp-content/uploads/2019/02/DCNA-Sargassum-Brief.pdf
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A Decade of Lionfish Management on 
Bonaire (BioNews 23) 
Lionfish were first spotted off the coast of Bonaire back in 
2009. Since then, STINAPA has been working alongside a 
cast of dedicated volunteers to continuously track, monitor 
and control this expanding invasive species. 

STINAPA lionfish density surveys started in 2011, tracking 
24 locations on Bonaire and 12 locations on Curaçao. These 
surveys measured lionfish densities along a 200m2 tran-
sect, at 3 different depths (15, 25 and 35m deep). These an-
nual surveys found that the number of lionfish was signifi-
cantly larger around Curaçao than Bonaire (in 2011). Over 
the following 3 years, this population on Curaçao began to 
fall, whereas the density of lionfish around Bonaire re-
mained relatively constant. It was also found that although 
there were small shifts between the years of 2011 and 2018, 
the relative population of lionfish was slightly higher at 
deeper depths with an exception of 2018 which showed the 
highest density at 15 m. When comparing between fish and 
unfished areas, it was found that unfished areas had larger 
lionfish populations densities. 

Overall, the average size of lionfish has been decreasing 
over time, which could be a result of successful hunting 
campaigns removing older lionfish from the population.

Lionfish densities outside of recreational dive limits seem 
higher but long-term data is missing to draw conclusions 
on trends at these depths. Although some of these lionfish 
could be hunted by specialty trained technical divers, 
this too has its own risks and concerns. Another option to 
consider is the use of traps. These traps would be located 
outside of recreational dive limits and would require regular 
monitoring to ensure other species have not been inadvert-
ently caught.

Overall, current monitoring and removing procedures have 
managed to keep the local lionfish population growth to 
a minimum within recreational dive limits. Areas inacces-
sible to divers, such as in the reserved areas, still require 
monitoring by marine park staff. Thanks to the hard work 
of BNMP and their dedicated patrol of volunteers, local 
lionfish populations have been kept under control.
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Environmental DNA FOR Lionfish 
Mapping (BioNews 24)
When a new species is introduced to a foreign 
environment, it can upset the natural balance. 
One such example was the introduction of the 
Pacific Red Lionfish (Pterois volitans) into the 
Atlantic Ocean during the 1980’s (Morris and 
Whitfield, 2009). Lionfish are capable of reproduc-
ing very quickly, with an individual female laying 
approximately 2 million eggs per year (Morris and 
Whitfield, 2009). The combination of high repro-
duction rates and a lack of natural predators led 
this species to populate quickly, rapidly spreading 
throughout the Caribbean Sea.

Lionfish have a seemingly insatiable appetite, 
capable of consuming up to 20 reef fish within 30 
minutes. There have been cases where up to 80% 
of local fish populations are consumed by invad-
ing lionfish (Albins and Hixon, 2008). This large 
appetite is destructive to the reef in other ways as 
well. They consume a significant number of algae 
eating fish. Without these fish to keep local algae 
under control, algae can spread choking out native 
coral populations (Albins and Hixon, 2011).

Historically, marine parks have relied on visual 
surveys to track lionfish numbers and population 

shifts. This requires a significant investment in 
both time and money, as lionfish can be hard to 
spot because they often hide within the coral 
structures during the day. Fortunately, a new 
technique using environmental DNA (eDNA) is 
emerging which has the potential to reduce the 
time, money and labor required to conduct lionfish 
surveys. All living organisms leave DNA evidence 
in their environment (through hair, scales, excre-
ment, etc.), which means, if scientists are able to 
detect this DNA, it’s possible to have a compre-
hensive list of each species living within an area 
(Pilliod et al, 2013). 

eDNA Research on Bonaire 
Researchers from Indiana University and CIEE 
Bonaire completed a series of studies to apply 
eDNA sampling techniques within the waters 
of Bonaire. During these controlled laboratory 
experiments, scientists worked to better under-
stand if eDNA detection strength was related to 
the number of lionfish present. They hypothesized 
that the more lionfish within an area, the stronger 
the eDNA signal would be, even as fish density 
was held constant. There was also a question 
concerning the length of time eDNA would be 
detectable after a lionfish has left an area. To 
complete these tests, laboratory environments 
were set up to mimic conditions similar to waters 

around Bonaire. These tests found that eDNA 
strength does directly correlate to number of 
lionfish present. Therefore, a stronger signal could 
indicate the presence of multiple lionfish within 
a particular area. However, distance and time 
are still important covariates that could mask 
or enhance signal strength and more research 
is needed. This study also found that eDNA was 
detectable up to 48 hours after a lionfish had been 
removed. Knowing this expiration data on eDNA 
is critical in understanding when an organism was 
present in that area.

Once the laboratory portion of the experiments 
were completed, a field study was conducted 
to validate these findings within the lionfish’s 
habitat. Using a caged lionfish, sitting 50 cm off 
the sandy bottom, researchers took water sam-
ples both upstream and downstream at varying 
distances and depths. Upstream sampling would 
take into account lionfish eDNA already within the 
sampled area. The measurements downstream 
would then measure the existing eDNA from 
lionfish in the water plus the eDNA from the  
caged lionfish.

One interesting finding during this study was 
that although divers visually inspected the area 
for three days leading up to the start of the 

experiment and found no lionfish, these back-
ground samples proved that lionfish had in fact 
been within (or near) the testing area prior to the 
start of the test. One suggestion was that lionfish 
were moving into the shallow areas to hunt at 
night. This experiment also proved that traces of 
lionfish eDNA could be detected both on the sur-
face and at the bottom with similar strengths. Due 
to the eDNA of lionfish already in the water during 
the field tests, they were unable to determine ex-
actly how far away from the caged lionfish eDNA 
could be detected. Knowing that lionfish eDNA 
signals can be detected with similar strengths 
throughout the water column is very important, as 
this means sampling can be conducted at the sea 
surface, removing the need for divers. This also 
means that more samples can be collected within 
a shorter period of time, allowing larger regions 
to be patrolled for lionfish. Furthermore, knowing 
the length of time it takes for eDNA to breakdown 
(48 hours), the high sensitivity of detecting eDNA 
and the speed of the current at your site of inter-
est, one can predict the detection distance of 
eDNA for any aquatic species of interest.
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The Future of eDNA Research
This study illustrates the important role that eDNA could 
play on the future of environmental monitoring. The 
results of this study show that under controlled labora-
tory settings, eDNA strength can indicate presence and 
abundance of local lionfish. This experiment also dem-
onstrated the high sensitivity of eDNA. This sensitivity 
could allow researchers to detect rare or difficult to find 
species in conditions where visual inspects fall short. 
For example, this could have significant implications 
for shark conservation efforts. Around Bonaire, shark 
populations can be difficult to inspect visually as they 
tend to stay in areas not visited by divers, especially on 
the east side of the island. STINAPA is currently trying to 
implement eDNA measuring techniques to monitor the 
species, timing and areas visited by sharks on Bonaire.

New eDNA sampling techniques could prove to be a 
game changer in understanding species composition of 
local environments. The processing of samples in this 
study cost approximately $0.05 per sample for a stand-
ard laboratory to collect and process. If these samples 
can be taken using surface water, this saves even more 
time and reduces risk to researchers, having eliminated 
the need for diving, especially in areas which could be 
hazardous or difficult to sample. The ability to detect 
multiple species out of a single sample could allow 
scientists to gain insight into rare or difficult to find spe-
cies. The possibilities of this application to conservation 
biology and environmental monitoring are very exciting.

eDNA signatures of Light (L), Medium (M) and High (H) density Lionfish taken at the beginning (T0)
and 24 hours later (T24) in controlled labratory experiment

Photo provided by: https://fishbio.com/field-notes/conservation/traces-left-behind Placing the cage lionfish in place for the field experiment. Photo by: © Haley Erickson
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Emergency assistance contributes  
to the spread of invasive exotics  
(BioNews 28)  
Hurricane Maria devasted several Caribbean 
islands in 2017. A major relief campaign was 
launched to help the affected population of the 
Commonwealth of Dominica. It has now been 
established that in addition to emergency aid, ex-
otic invasive vertebrate species were introduced 
to Dominica. These famous exotics now threaten 
the survival of endemic species and urgent action 
is needed to protect them. This case study serves 
as a warning to other Caribbean islands as emer-
gency assistance becomes increasingly necessary 
as climate change related storms worsen.

Biosecurity 
In general, both exporting and importing coun-
tries are responsible for preventing the spread of 
exotic species. Unfortunately, devastating natural 
disasters paralyze local governments and their 
economies, severely impacting infrastructure 
and services. The authors of a new publication, 
Biological Invasions, state that during natural 
disaster relief efforts, the responsibility to prevent 

the spread of exotics should lie with the assisting 
party / parties. Despite the urgency of providing 
rapid assistance, the removal of invasive exotics 
will be extremely costly in the long term, both 
physically and financially. For example, more than 
$5 million has been spent in the Cayman Islands  
to reduce the invasive green iguana population. 
As a result, more attention must be paid to bios-
ecurity during relief operations in the aftermath 
of natural disasters.

Spread 
It is known that species can spread on float-
ing material that entered the sea as a result of 
hurricanes. Due to the fact that all locations on 
Dominica where exotics have been found are 
located on or directly next to ports, researchers 
find this method of distribution very unlikely. Two 
exotics also occur on nearby islands, from which 
most of the relief supplies arrived. These relief 
goods either came directly from these neighbor-
ing islands, or were kept there for several months 
at storage locations since the Dominican ports 
could not handle the large amount of aid at once. 

The invasive exotics 
Researchers have identified the presence of three 
exotic species, two of which have since estab-
lished themselves with a large population. These 
species are the green iguana (Iguana iguana) and 
the Cuban tree frog (Osteopilus septentri-
onalis), both of which also occur as invasive 
exotic species on other Caribbean islands. The 
main threat caused by the Cuban tree frog is 
its explosive growth combined with predation 
of both vertebrate and invertebrate endemic 
species. The biggest environmental threat of 
the green iguana is oppression and hybridization 
with the sister species, the Antillean iguana. This 
seriously endangered species has already become 
extinct on several islands after the introduction of 
the green iguana. Originally the Antillean iguana 
was found on Sint Maarten but it is now extinct, 
and on Sint Eustatius, where the population is 
seriously threatened with extinction.  
Preventing against invasions of non-native 
species can also help to protect damaged and 
recovering environments in areas that have 
experienced a natural disaster.

Photo by: © Charles R. Knapp

By Matthijs P. van den Burg (Natuurhistorisch museum Madrid)
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