
Status of Saba’s Reefs

Saba is nicknamed the “Unspoiled Queen” due to its 
pristine nature and high level of terrestrial and marine 
biological diversity. Each year, approximately 22,500 visi-
tors come to enjoy the island’s natural treasures, with the 
majority of these visitors taking part in diving and hiking 
activities. The most recent research on the health of Saba’s 
reefs however revealed a decline of the island’s coral 
reef health most likely mainly due to regional and global 
stressors such as the mass mortality of Diadema antillarum 
urchins, bleaching events and hurricane impacts. 

Geography and Reef Structure

Saba is located in the North Eastern Caribbean within the 
Lesser Antilles island group. The island was formed about 
500,000 years ago as the result of volcanic activity and is 
the youngest of the three Windward Islands (Westermann 
and Kiel, 1961). It is the peak of a single dormant volcano, 
Mount Scenery, which rises 877 meters above sea level and 
is the highest point of the Kingdom of the Netherlands 
(Westermann and Kiel, 1961).

Saba is the smallest island of the Dutch Caribbean, with 
a land area of 13km² and a maritime area of 10,367 km² 
(Jackson et al., 2014). The island has two small rocky islets, 
Green Island and Diamond Rock, which are home to breed-
ing seabird colonies. Saba’s coast, which measures 16 km, 

is dominated by steep and rocky cliffs (Jackson et al., 2014). 
Consequently, there are no mangrove stands or extensive 
Thalassia seagrass beds, although there are small patches of 
Syringodium on the leeward western coast and east of Fort 
Bay (Buchan, 1998).

The island is very mountainous with numerous hills sur-
rounding the main peak of Mount Scenery, including Booby 
Hill, Bunker Hill and Great Hill. Much of the island is covered 
by relatively dense vegetation; the upper slopes of Mount 
Scenery are covered in cloud forest with an exceptional 
canopy height of up to 15m (Stoffers, 1960). The slopes of 
Mount Scenery have many V- and U-shaped valleys, locally 
known as guts, which carry water and sediments directly to 
the ocean during heavy rains. The island’s population, which 
reached 1,947 in 2016, is mostly concentrated around the 
capital, The Bottom, in the south-east (CBS, 2016).

Saba has a few reefs and a large number of sand habi-
tats. The most common coral species in Saba’s reefs are 
Orbicella faveolata, Siderastrea siderea and Porites astreoides 
(Hildebrand, 2017). The island’s bathymetry is characterized 
by nearshore drop-offs at Flat Point, Spring Bay, and Corner 
Point (Deslarzes, 1994). The shelf surrounding Saba is typi-
cally 300-500 m wide within a 60m depth limit, but measures 
around 1,000m at its widest point in the north of the island 
(Deslarzes, 1994).

Map of Saba.
Image credit: DCNA

References can be found on DCNA’s website
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Status of Saba’s Reefs

Most of Saba’s reefs reflect the island’s volcanic 
origins, with corals growing on volcanic structures 
such as lava formations, boulders and pinnacles 
(Klomp & Koostra, 2003; van ‘t Hof, et al., 1991; 
Polunin & Roberts, 1993). The island’s reefs are 
also home to a number of deep underwater sea-
mounts, known as pinnacles, with the majority 
located 1.8 km off Saba’s western coast. These 
pinnacles are nourished by deep ocean currents 
and therefore covered in rich marine life. Saba 
does have true reefs - that is reefs with a carbon-
ate framework - in the south-western part of the 
island at the Giles Quarter reef complex  (Polunin 
& Roberts, 1993).

The Saba National Marine Park (SNMP) was estab-
lished in 1987 and includes all the waters around 
the island from the high-water mark to a depth of 
60m, including the seabed and overlying waters. 
It includes a total area of 1300 ha. The park has 
one no-take zone, which covers 33% of the park’s 
area, in which fishing and anchoring or mooring by 
larger recreational vessels are prohibited but div-
ing is permitted (Menger, 2017). The Yarari Marine 
Mammal and Shark Sanctuary, which comprises all 
the waters around Bonaire, Saba and St. Eustatius, 
was established in 2015.
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Status of Saba’s reefs

Only a few studies have assessed the health of Saba’s 
reefs since the early 1990s. Before this time, Saba’s 
reefs have suffered like all reefs in the Caribbean from 
the mass mortality of Diadema antillarum urchins in 
1983 that greatly reduced herbivory levels on com-
petitive algae and the white-band disease that killed 
nearly 90% of elkhorn (Acropora palmata) and stag-
horn corals (Acropora cervicornis) from the late seven-
ties to the mid-eighties (van de Vlugt, 2016). In 1992 a 
baseline study was carried out to identify the benthic 
habitats in the coastal waters of Saba (Van Beek, 
2013).  In 2013, benthic habit mapping was done again 
with video-drops at 276 locations (Kuramae & van 
Rouendal, 2013). In 1999, the reefs of the windward 
Netherlands Antilles were assessed using the Atlantic 
and Gulf Rapid Reef Assessment (AGRRA) protocol 
to assess the damage caused by Hurricane Lenny 
(Klomp & Kooistra, 2003). A reef check was also done 
to assess the damage during the 2005 severe bleach-
ing event (Esteban & Kooistra, 2005). In 1991, 1993, 
1994, 1995 and 2008, one long-term study looked at 
fish communities in the Saba Marine Park by carry-
ing out Underwater Visual Censuses (UVCs) of fish 
abundance and habitat variables at 15 different sites 
within the park (Noble et al., 2013). However, to better 
understand the current status of Saba’s reefs and to 
enable comparison of data from year to year, a yearly 
ongoing monitoring survey began in 2015. Twenty 
sites around the island have been surveyed according 
to the protocols of the Global Coral Reef Monitoring 
Network (GCRMN). On each site the following coral 
reef indicators were measured by students of WUR: 
fish biomass and density, coral and macroalgae cover, 
coral health, density of coral recruits, density of sea 
urchins and cucumbers, and water quality (van der 
Vlugt, 2016; Menger, I., 2017; Hildebrand, 2017). 

Conservation organizations from Saba, St. Eustatius 
and St. Maarten joined a research expedition organ-
ized by the Scripps Institute of Oceanography and the 
WAITT Foundation in November 2016 to conduct a 
rapid scientific assessment of the coral reefs around 
the windward Caribbean islands (Sandin et al., 2016). 
The GCRMN protocol for the Caribbean was used to 
establish a regional scale perspective of coral reef 
health across the islands, with surveys taking place in 
the forereef habitat at depths between 7 and 15 me-
ters. In addition to coral reef assessments following 
the GCRMN protocol, a selection of coral reef envi-
ronments on Saba were mapped using 3D imagery. 
Photography and advanced image post-processing 
are used to create photomosaic images of large reef 
areas up to 100 square meters. These images provide 
a snapshot view of large-area coral reef communities 
and their compositions, enabling data collection of 
benthic communities. Not all results of these surveys 
have been released yet.  The first preliminary results 
on juvenile corals and turf algae are included in this 
chapter and footage can be seen here: https://drive.
google.com/drive/folders/0By3cTucxJ9GFVmZKcVZx
SjQxcG8?usp=sharing. 

In March 2018 researchers aboard the Pelagia 
research vessel collected invaluable data on the 
Windward islands during the “Netherlands Initiative 
Changing Oceans (NICO)” marine expedition or-
ganized by the Royal Netherlands Institute for Sea 
Research (NIOZ) and NWO-Science. The research 
team mapped for the first time the largely unknown 
benthic communities and bathymetry on the wind-
ward side of Saba with video transects and the multi-
beam echo sounder (van Duyl & Meesters, 2018).
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Studies
Time 
period

Survey Description
# Sites 
Surveyed

AGRRA, (Klomp & Kooistra, 
2003)

1999
Post hurricane (Lenny) rapid assessment 
of reefs including measures on coral cover 
and bleaching.

-

Esteban & Kooistra, 2005. 2005 Report on observations of coral bleaching 
(ReefCheck protocol). 4

GCRMN, (Project lead: WUR, 
van der Vlugt, 2016; Menger, 
I., 2017; Hildebrand, 2017)

Annual 
since 
2015

Status and trends of key reef indica-
tors; coral cover, macroalgae cover, 
coral recruitment, coral disease, biomass 
herbivore and commercial fish, macroin-
vertebrates and water quality.

20

NICO expedition organized 
by NIOZ and NWO-Science 
(van Duyl & Meesters, 2018)

2018
Mapping the windward side of Saba with 
video transects and the multibeam echo 
sounder.

-

Polunin & Roberts, 1993; 
Roberts, 1995; Roberts & 
Hawkins, 1995; Noble et al, 
2013.

1991-
2008

Underwater visual censuses (UVCs) of fish 
abundance and habitat variables were 
conducted within the Saba Marine Park

15

Scripps Institute of 
Oceanography and the 
WAITT Foundation

2016

Coral reef assessments following the 
GCRMN protocol and selection of 8 coral 
reef environments was mapped using 3D 
imagery.

14

SCF with staff of local dive 
schools Saba Divers, Sea 
Saba and Explorer ventures

2017- 
2018

Post hurricanes (Irma and Maria) damage 
assessment of coral reefs using GCRMN 
method.

Planned: 
50 in 
SNMP 
and 25 
on the 
Saba 
Bank

Van Beek, 2013; Kuramae & 
van Rouendal, 2013

1992, 
2013 Benthic habitat mapping. 276

Summary of major coral status surveys conducted on Saba’s coral reefs 
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Benthic cover 

Seven habitats occur in Saba’s Marine Park: bare sand, 
bare rock, diffuse patch reef, dense patch reef, coral 
reef, sea grass beds and algae fields  
(Kuramae & Rouendal, 2013). 

Coral Cover 

Coral cover on Saba, that is the amount of reef surface 
covered by live stony corals, has declined over the past 
three decades. In the early 1990s, mean hard coral 
cover ranged from 7.8% to 21.9% and reached 29% in 
certain reef areas (Deslarzes, 1994). According to other 
estimates, it reached up to 38% in 1994 (Noble et al., 
2013). Orbicella annularis was most dominant overall, 
followed by Agaricia spp., Millepora spp. and Diploria 
strigosa. In 1999, the AGRRA assessment found that 
the island’s average coral cover was still high but had 
decreased to 18% with the assemblage of ≥ 10 cm stony 
corals primarily composed of small-sized colonies, one 

third of which belonged to the Orbicella annularis com-
plex (Klomp & Koostra, 2003). By 2008, coral cover was 
said to be less than 10% (Noble et al., 2013; Hildebrand, 
2017). While the different assessments of coral cover 
over the years used different methodologies and are 
therefore difficult to compare, there is an overall visible 
downward trend in live hard coral cover.

Coral recruitment of Saba’s reefs seems to be low, 
which hinders the replenishment of the island’s coral 
populations. While the 1999 AGRRA assessment 
found an average of 3.8 recruits per m2, in 2016 this 
number had dropped to 1.5 recruits per m2 (Klomp & 
Kooistra, 2003; Hildebrand, 2017). Tent Reef had the 
most recruits, while Greer Gut had none (Hildebrand, 
2017). The expedition by the Scripps Institute 
of Oceanography and the WAITT Foundation in 
November 2016 found lower juvenile densities with a 
mean density of +/- 0.14 recruits per m2 (See figures on 
next page, Sandin et al., 2016).

Benthic cover within the SNMP in 2016. 
(Hildebrand, 2017)
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Mean density and standard error of density of juvenile stony 
corals per island (number of individuals per m2) 
 (Sandin et al., 2016)

Reef complexity, which is vital to reef health as 
it provides a variety of habitats for invertebrates 
and reef fish species to hide in, is often used 
to assess the condition of a reef as it typically 
indicates whether or not coral cover is adequate 
(Noble et al., 2013). This is however not the case 
on Saba as most of the reef structure is made 
from volcanic rock formations rather than the 
more typical coral limestone skeleton deposit 
(Polunin, Roberts, 1993). No significant link was 
therefore found between habitat complexity and 
other health indicator variables (e.g. coral cover, 
macroalgae cover, coral recruits) (Hildebrand, 
2017). The total Polunin score for reef complexity 
of the SNMP was 2.7% in 2015 and 2.6% in 2016, 
which is between the categories “low but wide-
spread relief” and “moderate complexity with 
numerous caves and overhangs”, meaning that 
the reefs offer a good environment for reef life 
(Hildebrand, 2017).

Coral disease on Saba’s reefs seems low, with 
2.5% of corals affected in 2015 and 2.4% in 2016 
(Hildebrand, 2017). The most common coral 
disease in 2016 was red band disease, which 
is caused by cynobacteria, while in 2015 it was 
black band disease. The species most affected 
are Orbicella faveolata followed by Siderastrea 
sidereal (Hildebrand, 2017). 

As seen throughout the Caribbean, bleaching 
events have impacted Saba’s reefs. In 2005, 
Esteban et al. (2005) reported intensive bleach-
ing of the island’s corals down to a depth of 25 
meters and estimated that 80% of all colonies  
of Montastraea cavernosa and brain corals were  
> 90% bleached. Coral bleaching was low in  
2016, with 2% of corals totally bleached 
(Hildebrand, 2017). 
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Macroalgae

Macroalgae have been found to inhibit coral 
settlement and recruitment and slow coral 
growth (Jackson et al., 2014). Due to the volcanic 
nature of the island macroalgae grows well here 
(Hildebrand, 2017). In 2013, the island’s sand 
habitats were mapped and sand habitats covered 
with algal and/or cyanobacteria mats were found 
around the entire island further ashore, of which 
the majority were at a depth of 30-50 meters 
(Kuramae & van Rouendal., 2013). In 2016, the 
median macroalgae cover of the SNMP’s reefs 
was measured at 21%, which is comparatively low 
to the 30% Caribbean average (Hildebrand, 2017). 
On the other hand, a relatively higher turfalgae 
height was found on Saba than on the Saba Bank, 
St. Eustatius and St. Maarten (Sandin et al., 2016).

Status of Saba’s Reefs
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Mean height and standard error (mm) of turf by island.
(Sandin et al., 2016)
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Fish

Saba’s fish biomass was measured as part of the 
1999 AGRRA assessment and the study found that 
the island had a fish biomass of 11 kg/100 m2, with 
a herbivorous fish biomass of 5.8 kg/100 m2 and a 
density of 4.5 individuals/100 m2 for commercially 
significant species (Klomp & Kooistra, 2003). Fish 
species richness was found to be much lower in 
2008 than throughout the 1990s with a drop of  
> 50% (Noble et al., 2013). 

Herbivorous Fish 

Herbivores are an important part of coral reef 
ecosystems as they help to maintain an ecological 
balance between corals and algae. Herbivores can 
control seaweed from overgrowing coral and keep 
substrate free from algae so that coral recruits can 
settle (Jackson et al., 2014; Mumby & Steneck, 
2008). Noble et al. (2013) found an increase in 
density between 1995 and 2008 of 49%. 

Commercial Fish 

Noble et al. (2013) reported a 68% loss of  
carnivorous reef fishes across all zones of the 
SMNP from the 1990s to 2008, with historically 
low carnivorous fish density across all zones in 
2008. Despite effective spatial protection of the 
Saba Marine Park (SMP) by local managers, Noble 
et al. (2013) concluded that the differences in fish  

biomass, density and species richness within the 
SNMP seems to be most likely explained by  
differences in the depth of reefs and associated 
live coral cover than the park’s zoning plan. Noble 
et al. (2013) documented the effects of a marine 
protected area zoning on fish density, biomass and 
species richness over 21 years (1991, 1993, 1994, 
1995, 2008) through the use of Underwater visual 
censuses (UVCs) of fish abundance and habitat 
variables. They found that while all fish species had 
a significantly greater biomass in unfished sites, 
this was only the case in shallow zones (5 m depth) 
and not in deeper habitats (15 meters). Density 
showed little or no mean difference across zones 
but herbivorous fish density did increase 49% in 
shallow habitats. Shallow habitats in the unfished 
sites also had higher species richness. Deeper 
habitats in unfished sites were found to have 
overall lower coral cover, which may explain dif-
ferences in biomass and density between different 
depth zones. Many reef fish prefer to settle into 
live hard coral habitats, which is why “substantial 
coral loss can substantially alter fish community 
structure and species richness on coral reefs, with 
numerous studies documenting significant declines 
in the abundance of adult reef fishes who depend on 
live coral for food and/or habitat when reefs incur 
major losses of live coral cover” (Noble et al., 2013). 
The historically low density of carnivorous fish 
across all zones of the SNMP noted by Noble et al. 
(2013) in 2008 may also be a delayed response to 
the loss of preferred coral reef habitat in the park.

Photo by: © Hans Leijnse

26 27 28 29 30 ......

http://www.dcnanature.org


Local stressors

Saba is, like most Caribbean islands, economically 
dependent on tourism. The island receives 22,500 
visitors on an annual basis. The total expenditure 
of tourists is USD 31.7 million per year, of which 
around USD 6 million is directly attributable to na-
ture (Cado et al., 2014). Most tourists come to the 
island to dive and hike, making the island’s reef a 
valuable resource. This resource is however under 
threat as recent studies have revealed a decrease 
in coral cover. It is most likely that regional and 
global stressors are responsible for this degrada-
tion as local stressors are believed to be minimal 
(Wulf, K. personal comment 2018). 

The two main uses of Saba’s reefs are diving 
and fishing, and both uses seem to have limited 
impacts on the health of the reefs. One long-term 
study of diving activities within the SNMP found 
that these led to no significant damage of the 
park’s coral reefs (Hawkins et al., 2005). A few  

recreational fishers use line fish from the shore or 
line-based trolling around the island (Toller et al., 
2010). Since 2016 traps have been prohibited in 
the SNMP.

Overgrazing of the island’s vegetation and the 
resulting sedimentation is an issue on the island 
(Hildebrand, 2017). Saba’s goat population has 
increased over the past decades, and their vera-
cious appetite has led to much vegetation loss, 
causing sediment to wash up into the ocean 
during heavy rains (Burke et al., 2011; Hildebrand, 
2017). Sediment run-off can directly smother 
coral reefs or decrease light availability to reefs, 
limiting their growth and making them more 
susceptible to disease. An initiative is running to 
reduce the number of free-roaming goats under 
the natuurgelden projects that are funded by  
the Ministry of Agriculture, Nature and Food 
Quality (LNV).
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Saba’s population is small compared to some 
other islands in the Caribbean, with fewer coastal 
developments and overall less pressure on the 
island’s marine resources. There is nevertheless 
some concern over the island’s sewage system 
and its potential impact on the reefs (Hildebrand, 
2017). Sewage is captured under each house and 
filtered through the island’s volcanic stone, and 
eventually ends up in the ocean. No study has 
been carried out to assess how many nutrients end 
up in the water as a result of this process.

Besides, Saba is also dealing with invasive species, 
notably lionfish that were first sighted in 2010 and 
are reported to negatively impact native coral fish 
populations (Albins and Hixon, 2008). SCF has a 
lionfish removal program and a project started in 
2017 in close collaboration with commercial fisher-
men to try to actively remove lionfish with specific 
traps on the Saba Bank, especially from deeper 
reefs inaccessible to divers (Kuramae, 2018).

Saba’s reefs also face natural pressures including 
storms and bleaching events, which are likely 
intensified by global warming (Bender et al., 2010). 
Hurricanes can have a significant impact on Saba’s 
reefs, both in terms of limiting reef development 
and causing damage to existing living hard corals. 
In September 2017, Irma, a Category 5 hurricane, 
one of the strongest Atlantic hurricanes ever ob-
served, passed Saba that was shortly followed by 
another Category 5 hurricane named Maria. Saba’s 
reefs appear to have incurred limited damage by 
Hurricanes Irma and Maria with the exception of 
sponges which shown some damage. There were 
massive, unusual northern swells in March 2018, 
which did much damage to the shallow reefs on 
Saba’s west coast. For the first time in recent 
memory, waves were observed breaking on the 
Saba Bank.
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