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Overview

The queen conch, or Lobatus gigas, is an iconic species 
found within the Caribbean, being both economi-
cally and socially important (Brownell & Stevely, 1981; 
Appeldoorn, 1994). Famous for its unique and beautiful 
shell, along with its role as a popular item in local dishes, 
this species is heavily fished (Stoner, 1997) and in some 
areas, pushed to the point of overfished (Stoner et al., 
2019). To aid in the restoration efforts of this species, it 
is often listed as regionally protected and in 1992, it was 
added to the list of protected species in the Convention 
of International Trade in Endangered Species of Fauna 
and Flora (CITES). Adult conchs inhabit a wide variety of 
environments, including areas of sand, algae and coral 
rubble (Acosta, 2001, Stoner & Davis, 2010). Juvenile 
conchs prefer a more specific habitat and can normally 
be found within seagrass beds where they forage for 
food and are protected from predators (Ray & Stoner, 
1995; Stoner, 2003; Stoner & Davis, 2010).

Conservation efforts on Bonaire, Saba and St. Eustatius 
have led to a notable recovery of the conch populations 
for these islands, although there is still a lot of work to be 
done. For Bonaire, a lack of long- or short-term trends 
means that the recovery efforts are still not fully under-
stood (Engel, 2008). However there are data for 1999, 
2007, 2010, 2013 and 2015 for Lac Bay that show very low 
numbers per ha (6 - 52) (Engel, S. 2019 personal com-
munication). These were all juvenile conch, below the 
threshold for successful mating (at least 80 adult conch 

per ha) (Stoner and Ray-Culp,  2000). Although taking 
of queen conch is prohibited on Bonaire, poaching is still 
a significant issue. Due to a moratorium put in place in 
1996 on fishing for conch, local populations around Saba 
and Saba Bank are healthy by comparison (Meesters et 
al., 2010). In addition, St. Eustatius was also found to 
have healthy populations of queen conch (Boman, 2017). 
Although local numbers seem to have bounced back for 
these islands, it is still important to carefully monitor and 
manage conch populations. These populations could 
play an important role in safeguarding this species in the 
future. The most recent State of Nature Report, pub-
lished by Wageningen University assessed the “conser-
vation status”1  of conch for the Caribbean Netherlands 
as “moderately unfavorable” (Debrot et al., 2018).

The three other Dutch Caribbean islands, Aruba, Curaçao 
and St. Maarten are also working to protect their queen 
conch populations. Aruba has banned hunting for queen 
conch since 1987. Enforcement remains an issue on 
Aruba, hence the population is still very vulnerable and 
needs to be carefully monitored. Curaçao has a very 
limited population of queen conch and are considered 
rare for this island (NOAA, 2014). St. Maarten’s conch 
population is recovering, although an invasive seagrass, 
H. stipulacea, could threaten these recovery efforts. 
Nature Foundation St. Maarten is conducting research 
and monitoring the situation to better understand the 
impact of this invasive seagrass.

1 The Conservation Status is used in the European Union for reporting on the status of species and habitats protected under the 
European Habitat Directive (see http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm).

A drawing of an adult male Lobatus gigas 
(from Duclos P.L in Chenu, 1844)
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2019 Research and Project Results

Invasive Seagrass and its effects 
on Juvenile Queen Conch
Juvenile conchs have been known to primarily 
feed on seagrass detritus (or debris), red and 
green macroalgae, organic material within the 
sediment and cyanobacteria (Randall, 1964; 
Stoner & Sandt, 1991; Stoner & Waite, 1991; 
Serviere-Zaragosa et al., 2009; Stoner et al., 
1995). In recent years, invasive seagrasses have 
become much more common throughout the 
Caribbean (Kairo et al., 2003). This shift in sea-
grass types can change both food availability as 
well as the level of protection for juvenile conchs 
(Willette & Ambrose, 2012). One specific invasive 
seagrass, Halophila stipulacea, native to the Red 
Sea, was first observed in Granada in 2002 and 
can now be found around at least 19 islands within 
the Caribbean (Ruiz & Ballantine, 2004; Vera et 
al., 2014; Willette et al., 2014).

A recently published study worked to better 
understand the consequences of this shift in 
seagrass types. The study was broken into two 
different experiments to specifically study the 
impact on the juvenile conch populations (Boman 
et al., 2019). These experiments took place off 
the coasts of St. Barthelemy, St. Eustatius and 
St. Maarten. These three islands were selected as 
they each have varying seagrass species composi-
tion, with St. Barthelemy being primarily native, 
St. Eustatius primarily invasive and St. Maarten 
being mixed. 

Both experiments studied juvenile conchs in 
native, invasive and mixed seagrass areas, and 
the main objective was to highlight the effects of 

invasive H. stipulacea on their development. The 
goal of the first experiment was to better under-
stand the diet of conchs. By defining the isotopic 
signatures of carbon and nitrogen (δ13C and 
δ15N) of conchs and their environment, research-
ers were able to gain insight on their diet, as well 
as how the baseline levels of these elements 
within the study areas are affecting local popula-
tions. This baseline data can help highlight areas 
of pollution, which can also be used to understand 
its effects on juvenile conch’s development. 
The second part of the study involved collecting 
juvenile conchs and placing them in an enclosure 
where measurements could be taken for specific 
growth rates over a period of time. 

Through stable isotopic analysis, it was deter-
mined that the diets between all three habitats 
were similar, with organic material from the 
sediment being the primary source of nutrition. 
Cyanobacteria was only found in St. Eustatius and 
was determined to have a medium contribution to 
the diet. Furthermore, seagrass detritus and epi-
phytes were found to contribute very little to the 
juvenile conch’s diet. An important finding of this 
study was that although organic material within 
the sediment was a major contributor to their 
diet, their isotopic signatures showed variances 
which matched other unique food items found in 
each of the sites. This confirms previous research 
which showed juvenile conchs to be opportunistic 
feeders (Robertson, 1961; Randall, 1964; Stoner & 
Waite, 1991).

In addition, enriched values δ15N were found 
at the sites of St. Barthelemy and St. Maarten 

when compared to St. Eustatius. This was likely 
caused by the limited water flow and more an-
thropogenic nutrient pollution (Tett et al., 2003). 
Both of these sites were located near outlets of 
enclosed waterbodies and large hotels (120 and 
650 hotel rooms in St. Barthelemy and St Maarten 
respectively). The site off St. Eustatius was further 
from shore and neighboring hotels were sig-
nificantly smaller (40 rooms) (E.M. Boman pers. 
obs). Therefore, this enriched δ15N signature 
of the conchs located off St. Barthelemy and St. 
Maarten are likely a result of this anthropogenic 
pollution.

The growth experiment included 60 juvenile 
conchs which were collected and placed in  
six enclosures, three with invasive seagrass  
H. stipulacea and three with a mix of native sea-
grasses. Originally, the test was to be run for 16 
weeks, however, due to a direct hit by Hurricane 
Irma, the experiment ended after 47 days. In 
the end, 19 of the conchs from within the native 
seagrass enclosures measured positive growth, 
the maximum individual growth being 0.17 mm/d. 
In the invasive seagrass enclosure, only 5 conchs 
showed positive grown, with a maximum indi-
vidual growth being only 0.03 mm/d. Therefore, it 
was concluded that dense H. stipulacea seagrass 
beds limit sediment available for grazing and 
thus limits conch development, which aligns with 
similar results from a previous study by Stoner & 
Sandt in 1991. 

The enrichment of δ15N signatures of conchs 
found within areas of higher anthropogenic pollu-
tion demonstrates the role the environment plays 

in conch’s development. It is becoming increas-
ingly more apparent that polluted waters are 
having long term and lasting effects on species 
dependent on these habitats. Furthermore, the 
lower growth rates of juvenile conchs in invasive 
seagrasses give us some insight into struggles 
these, and similar, species may face as the com-
position of seagrasses within the Caribbean con-
tinue to shift. Since this invasive seagrass tends to 
flourish in nutrient rich waters, as climate change 
and human expansion continues, we can expect 
to see invasive species such as these continue  
to spread. It will continue to be of the upmost 
importance for researchers and individuals to  
continue to monitor the situation and to do  
whatever is necessary to ensure a healthy en-
vironment for the queen conch’s population to 
repopulate and stabilize.

Queen Conch, photo by: © Daniel Neal
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