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Hurricane Irma 

 

On the 6th of September powerful category five storm Hurricane Irma struck Sint Maarten with 185 

MPH winds, causing widespread damage to the island and its infrastructure. The hurricane also 

caused significant damage to the island’s nature and environment, underwater life is also damaged 

severely due to surge and strong water motion, therefore the Sint Maarten Nature Foundation 

conducted Marine Park, Reef and Marine Research assessment to determine the level of impact 

underwater.  

 

Several St Maarten dives sites, in the Man of War Shoal Marine Park and around the island, have 

been visited and surveyed promptly for reef and coral damage, marine life presence, marine research 

setups and to assess the mooring systems for dive operators. Marine assessments were carried out 

from the 28th of September until the 6th of October 2017 and were continued again on the 1st of 

November until the 20th of November 2017. 

 

Dive Site Moorings 
 

The Nature Foundation lost ten mooring systems on their dive sites due to Hurricane Irma. Four dive 

sites still have an intact mooring which is operational.   

 

The following dive sites lost their mooring:  

1. Tiegland 

2. Mike’s Maze 1 

3. Mike’s Maze 2 

4. Coralita 

5. Shark Hotel/Pelikaan Reef 

6. Lucy’s Barch 

7. The Bridge 

8. Frenchman’s Reef 

9. Porpoise 

10. Moonscape 

 

  
Picture 1ab: An operational mooring on the dive site ‘Fishbowl’ and a broken mooring at the dive site 

‘Frenchman Reef’ since Hurricane Irma hit St Maarten. 

 



The Following dive sites still have an operational mooring after the passing of Hurricane Irma: 

1. Proselyte Reef 

2. Carib Cargo 

3. Fishbowl 

4. Gregory 

 

 
Map 1: St Maarten dive sites and their location. 

 

On Tuesday the 31st of October 2017 two mooring systems has been placed back in the water on the 

dive sites The Bridge and Mike’s Maze 1. On the 13th of November also the mooring on Coralita was 

restored and is now operational.  

 

 



Marine Park & Reef Surveys 
 

Hurricane Irma impacted St Maarten reefs severely, large coral and sponge die offs have been 

recorded, especially in the lower parts of the reef close to the sand.  Shallower dive sites experienced 

direct major damage to branching and pillar corals, such as Elkhorn coral (Acropora palmata), 

Staghorn coral (Acropora cervicornis) and Pillar coral (Dendrogyra cylindrus), large coral fragments 

have been broken off or entire colonies disappeared. The large and branching growth form makes 

these corals more prone for strong water motions and surge. However also encrusted corals, such as 

brains corals or starlet corals and sponges have been ripped off or are found harshly damaged. 

 

   
Picture 2abc: A Barrel sponge (a), Brain coral (b) and Starlet coral (c) severely affect by Hurricane Irma her 

swells and mainly due to sediment cover, tissue under de sediment cover died off already.  

 

Major indirect impacts are found on the reef and to corals due to sediment and sand cover. The 

strong surge and water motion of hurricane Irma caused sand and sediment to move over the reef 

and cover primarily lower parts of the reef close to sand patches. The sediment cover on the reef 

destroyed all living species under it, mainly corals and sponges show large die offs due to sand cover. 

Rapid viewer assessment estimated a 30% die off of the reef indirectly due to sediment cover and a 

total of 50% of the reef being affected by Irma directly and indirectly together.  

 

  
Picture 3ab: Large parts (about 30%) of the reef are covered in sediment and sand, coral and sponges died off 

under the sediment cover.  

 

Especially in the Man of War Shoal Marine Park turf algae and macro algae have been ripped off the 

reef due to the strong underwater surge. Turf algae are the main food source for several reef fish, 

the disappearance could impact our fish stock negatively. However a decrease in turf algae could also 



cause opportunities for other marine life to grow on that spot, such as corals. In November some 

recovering of turf algae and macro algae has been recorded, indicating resilience of the reef.  

 

Fortunately several marine species are still occurring and found in good health on our reefs, such as 

sharks, stingrays, sea turtles, reef fish, octopus and morays. The Nature Foundation is very pleased to 

have recorded quite a lot of sea turtles surviving the hurricane. Interesting is the occurrence of 

sharks on our reefs, three weeks after the storm no sharks were recorded yet, however four weeks 

after the storm sharks were back to normal abundancy. This shows that sharks are most likely 

looking for hurricane shelter in the deeper waters and after return to their home spot, which is also 

supported by several researches. Remarkably, is the high density of large stingrays which has been 

recorded on sand close to the reefs.  

 

   
Picture 4abc: A Hawksbill Turtle (a), Caribbean Reef Shark (b) and Southern Stingray (c) swimming in good 

health on St Maarten Reefs. 

 

Seagrass beds around the island are decreased drastically, an estimation of 70% of the seagrass beds 

disappeared. Seagrass beds are probably ripped off by the strong current or covered by sediment, it 

could be a potential problem for sea turtles and other marine life which depend on it as a food 

source. The invasive midrib seagrass (Halophila baillonis) disappeared totally and is nowhere to be 

found, also the native turtle grass (Thalassia testudinum) and the native manatee grass (Syringodium 

filiforme) are drastically decreased however did survive the storm more often, probably due to 

deeper and stronger roots.  

 

Large amounts of plastic bag pieces have been found underwater on shallower locations, the amount 

is worrisome. Particularly at Little Bay and Simpson Bay many pieces of black plastic bags were found, 

tangled around marine life, wrecks and in the sand. A large amount of these bags were probably 

blown off from the dump side, showing again the need of proper waste management. The Nature 

Foundation also urges the St. Maarten government to start implementing a single use plastic bag 

ban, to prevent more pollution and damage to our nature, marine and wildlife.  

 

Coral species harshly affected 
 

Acropora species are hit the hardest by Hurricane Irma her swells, the branching growth form is very 

prone to intensive water motion, causing large pieces to break off. However, besides the major 

breaking off of coral fragments, also large die-off has been recorded in these Acropora colonies. 

Many parts of Elkhorn coral (Acropora palmata) colonies died, due to direct impacts of the swells and 

also indirectly for example by sediment cover, light reduction or water quality deterioration. About 

80% of the Elkhorn (A. palmata) corals are affected by Hurricane Irma directly or indirectly and died 



off on St Maarten Reefs. Staghorn (Acropora cervicornis) corals are even showing more damage due 

to the storm surge, hardly any Staghorn coral fragments are found back and entire colonies are 

wiped out. 95% of the Staghorn coral colonies are destroyed by Hurricane Irma, colonies are not to 

be found anymore or only little pieces of fragments are left.   

 

   

  
Picture 7abcd: Elkhorn coral colonies (A. palmata) dramatically damaged by Hurricane Irma, more than 80% of 

these colonies died-off.  

 

  
Picture 8ab: Only a tiny piece of Staghorn coral (A. cervicornis) was found at the dive site ‘Hen and Chicks’ after 

Hurricane Irma (a), before plenty of colonies were located at this dive site. At the dive site ‘Coralita’ only a few 

Staghorn colony pieces were found back (b), Staghorn corals have tremendous damage with only little pieces of 

alive coral left.    

 

The loss of these Acropora corals will have large negative impacts on our reefs due to their 

importance as reef builders. Acropora corals decreased tremendously in the 1980’s and are currently 

listed as ‘Critically Endangered’ on the IUCN Red List of Ecosystems and Species. Until the 1980’s 

Acropora coral species dominated the near shore zone of many Caribbean islands, including Sint 

Maarten, with cover estimates of up to 85%. However, already before Hurricane Irma, these coral 

reef zones have almost disappeared from most islands in the region due to diseases, climate change, 



pollution and habitat destruction. The massive additional loss of these Acropora corals due to 

Hurricane Irma will have even larger negative effects on biodiversity, biomass of fishes, coastal 

protection and as well as a significant decline in the attractiveness of St. Maarten reefs. 

 

Also Pillar coral (Dendrogyra cylindrus) colonies have been significantly affected by Hurricane Irma. 

Pillar colonies reduced with about 70% in their size due to Irma her storm surge and swell. Colonies 

at the dive sites Mikes Maze and Hen and Chicks which were known to reach up to 1.5 meter are 

now reduced to not much more than 30 cm or less.   

 

   
Picture 9ab: Two major Pillar coral colonies (D. cylindrus) seriously affect by Hurricane Irma and are showing 

great die-offs.   

 

ACTION NEEDED 

The decrease in these important coral species will affect the health of our reefs and their fish stock. 

The reef and coral damage due to Hurricane Irma will also decrease the quality of the reef making it 

less attractive for tourism and diving related activities. Nature Foundation recommends large 

investments into coral restoration in an attempt to restore St Maarten Reefs and their indicator coral 

species, such as Acropora corals.  

In order to qualitatively assess the reefs and the Man of War Shoal Marine Park post Hurricane Irma, 

the Nature Foundation will start up reef monitoring according to the Global Coral Reef Monitoring 

Protocol (GCRMN) in the coming month. Data from before Hurricane Irma and data from last year 

will be used to determine detailed impacts and damages on St. Maarten reefs.  

Despite the reef and coral damage, St Maarten dive sites are still astonishing for scuba diving, due to 

the remarkable marine life and surroundings. The Foundation still highly recommends St Maarten as 

dive destination and encourage tourist to come scuba dive again. The Nature Foundation is aware of 

four dive boats surviving the storm, dive schools are encouraged to start operating in the near future.  

 

Red Algae Outbreak  
 

During the reef surveys in November, several shallower dive sites showed an outbreak of red algae. 

Especially reefs lower than 12m in depth have large red algae blooms, such as Hen and Chicks, Mikes 

Maze, Moonscape and Fort Amsterdam. On the dive sites Coralita and Frenchman’s Reef no red 

algae blooms have been found despite the shallower depths. The red algae species found are 

believed to be Liagora sp, Amphiroa sp and Dasya sp.  



The blooms of red algae are probably due to increased nutrients, which are feeding the algae; 

increased nutrient input could be associated with hurricane passage or due to pollution. High 

hurricane winds mix the ocean water, bringing nutrients from the deep at a time when warm 

summer water are often nutrient depleted. The nutrients spur algae to grow, creating large blooms 

of algae. However, the red algae outbreak could be also related to the recent pump out of the Great 

Salt Pond, causing polluted water with high nutrients to access our reefs.  

 

   
Picture 5ab: Large Liagora (a) blooms at Mike’s Maze, Amphiroa and Dasya (b) growing at parts of Elkhorn 

coral which died off. 

 

 
Picture 6: Red algae blooms found at the dive site ‘Fort Amsterdam’. 

 

Dive Site Surveys 
 

Proselyte Reef 

Date: 27 September 2017 

Elkhorn corals show large damage to their branches and are chopped down in more than half of their 

size. Parts of the reef are covered in sand and sediment affecting the reef and their corals and 

sponges. The archaeological artefacts of the Proselyte wreck are still intact and kept their important 

archaeological value.   

 

Date: 1 November 2017 

The dive site kept most of its looks, probably due to the higher parts of the reef being spared from 

sediment cover. The few Elkhorn (A. palmate) corals which were located at the dives site are totally 

chopped down and damaged over 80%. Parts of the reef closer to sand are covered in sediment; 



however sand has been blown off, giving the reef back some of its colour. No bloom of red algae has 

been found at Proselyte Reef although it is a shallow dive site.   

 

Lucy’s Barch 

Date: 1 November 2017 

The wreck is still in good condition, no major changes. Also the mooring block close to Lucy’s Barch is 

still at its place.  

 

Mike’s Maze 

Date: 1 and 2 November 2017 

The reef retrieved back some colour, especially the corals and sponges on the rocks and higher parts 

of the reef are doing better, probably due to less sediment cover. Mike’s Maze is known for its many 

large Elkhorn (A. palmate) corals, the Elkhorn corals are now damaged severely. A lot of branches are 

broken off and chopped down in size, also large parts of these coral colonies showed die-offs. Large 

amounts of red algae blooms have been recorded in the lower parts of the reef close to sand 

patches; it is thought to be Liagora sp. Large hurricane debris were found on the reef as well, such as 

a large tire, some clothes and a tree trunk.  

 

  
Picture 10: Hurricane debris in the form of a large tree trunk found on the dive site ‘Mike’s Maze’ and a large 

‘Liagora’ red algae bloom at Mike’s Maze.  

 

   
Picture 11ab: One of ‘Mike’s Maze’ most important and largest Elkhorn coral colony reduced by more than 60% 

due to Hurricane Irma.  

 

BEFORE AFTER 



The Bridge 

Date: 6 November 2017 

Seagrass has been ribbed off severely and mainly sand is left around this dive site, some of the algae 

and Manatee seagrass did survive Irma’s surge and water motion. The sailing boat, where the 

mooring was attached to, is totally destroyed and chopped up in pieces. The remains of the old 

Simpson Bay Bridge are still intact and untouched. The other two wrecks are still intact with only 

minor damages. No blooms of red algae were found.  

 

Frenchman’s Reef 

Date: 8 November 2017 

On Frenchman’s Reef no blooms of red algae were found, although the dive site is very close to 

Moonscape which does show red algae patches. Large parts of the reef have been covered in sand 

and sediment, impacting corals and sponges with an estimation of 50% of reef damage.  

 

Moonscape 

Date: 8 November 2017 

The sailboat wreck which was located close to the mooring of Moonscape disappeared and moved 

closer to Frenchman’s Reef according to observations. Patches of red algae has been found around 

the reef and sand, thought to be Liagora sp. Very large barracudas have been seen on this dive site 

and a Hawksbill turtle.   

 

Fort Amsterdam 

Date: 8 November 2017 

At Fort Amsterdam we found a lot trash from single use plastic bags, which are thought to be blown 

in from the dump. Several objects are located at this dive site as attraction for snorkelers and divers. 

The submarine and helicopter are still in a good state, the helicopter only lost one wing. The airplane 

is badly chopped down and damaged, also a wreck disappeared. The track from Sea Trak is heavenly 

damaged and broken up due to the swells and surge. The reef balls which were located at this dive 

site moved around and some moved close to the helicopter. At this dive site we also found red algae 

blooms, mainly Liagora sp. and also probably Daysa sp.  

 

  
Picture 12ab: Helicopter and reef balls at the dive site ‘Fort Amsterdam’ after Irma passed and the red algae 

species (Daysa sp.) found at this dive site.  

 

Carib Cargo 

Date: 4 October 2017 



The wreck of Carib cargo has no major damages or changes, only minor damages and lines are 

hanging around in the wreck. Parts of the steering house in the sand moved from the starboard side 

of the boat to the bow side of the boat. About 50% of the reef balls are covered with sand, some reef 

balls moved around and changed location. Alternative mooring lines which were tighten to reef balls 

moved around and the lines are now tangled in the ship wreck. Mooring lines should not be tight to 

reef balls; these mooring lines need to be removed. No sea turtles were seen; normally Carib Cargo is 

the turtle hotspot. Almost all seagrass around the wreck disappeared and is ripped off, leaving not 

much food for the turtles.   

 

  
Picture 13ab: Lines tangled around the wreck at ‘Carib Cargo’ dive site, beautiful diving at the wreck.  

 

Fishbowl 

Date: 4 October 2017 

The reef ridge is in a good condition; however the lower parts of the reef show a lot of sediment 

cover, coral and sponges died under the sediment. Most coral species at this location are not directly 

damaged by the hurricane but indirectly due to the sand cover. Turf algae are almost all gone from 

the reef, macro algae were not seen at all. A large part of rock and dead coral broke of and moved 

into a sand patch, showing the massive power of the underwater surge and swells of Hurricane Irma.  

 

 
Picture 14ab: A large rock formation and dead coral broke of and moved into the sand due to Hurricane Irma 

her force at the dive site ‘Fishbowl’.  

 

Date: 2 November 2017 



The reef is looking better than a month ago; more of the sediment and sand has been washed off and 

some corals and sponges are recovering. Still large parts of the reef died-off, especially the parts of 

the reef lower and closer to sand. No red algae bloom has been found on this dive site, probably due 

to deeper depths.  

 

The Gregory 

Date: 5 October 2017 

The wreck is intact; brain corals on the wreck look undamaged and in good health. Some corals on 

the reef are covered due to sediment and sand and they already died. Turf algae did decrease, but 

not as much as in the marine park. Macro algae strongly decreased, normally this dive site has a lot 

of algae, however enough macro algae is still present. A hawksbill turtle has been seen, which had a 

tag and was tagged in June 2016. It looks like the storm has been less intense on this dive site on the 

western side compared to dive sites in the Marine Park (southern side).  

 

 
Picture 15: The wreck at the dive site ‘the Gregory’ and the brain corals on the wreck.  

 

Tiegland/Cable Reef 

Date: 6 October 2017 

Especially the exposed side to the east has a lot of sediment over the reef, showing large die-off of 

corals and sponges. The cables on Cable Reef moved and even one of the cables broke, showing the 

force of the surge and swells. The wreck of Tiegland is in a good state; however around the wreck 

damaged objects are laying around. The mooring is gone but the mooring eye is still there.  

 

Shark Hotel/Pelikaan Reef 

Date: 6 October 2017 

The mooring eye or block could not be found yet. Damage on the reef is very similar to Fish Bowl dive 

site, lot of sediment over the reef.  

 

Hen and Chicks & Moonhole 

Date: 6 November 2017 

The Atlantic side (eastern side) shows large damage, which are greater than the damage found in the 

Marine Park, around 70% of the reef is damaged or already dead on this dive site. Hen and Chicks 

had one of the most pristine reefs with plenty of important coral species, at the moment not much is 

left of it. Elkhorn (A. palmata) corals are totally chopped down and Staghorn (A. cervicornis) corals 



are no were to be found. Many boulder shape corals, such as brain coral, are also laying loose and 

were chopped off. Pillar (D. cylindrus) coral colonies on this location are heavily damaged and 

reduced by 80% in size. This site has been definitely hit the hardest from all observed dive sites, 

probably due to the exposure to the eastern swells. Red algae blooms were also recorded, thought to 

be Amphiroa sp. and Dasya sp. at this location, beside macro algae blooms were recorded as well.  

The western side of the dive site, including Moonhole itself, are spared and looks definitely much 

better than the eastern side.  

 

  
Picture 16ab: A heavily damaged Elkhorn (A. palmata) coral and red algae species at the dive site ‘Hen and 

Chicks’. 

 

Coralita 

Date: 13 November 2017 

Coralita is known for its Acropora coral species, the species are now damaged severely. Large die-offs 

were recorder in Elkhorn (A. palmata) colonies and only a few pieces of alive Staghorn (A. cervicornis) 

corals have been found.  

 

   
Picture 17ab: A Large die of in the colony of Elkhorn coral >90% and only little pieces of Staghorn coral alive was 

found at the dive site ‘Coralita’. 

 

 

Impacts on Marine Research Projects  
 

Acoustic Receivers for Shark Research 



Most of the acoustic receivers for our shark research are lost. So far we could not find a receiver on 

the following dive sites; Fish Bowl, Carib Cargo, The Bridge, Tiegland and The Gregory. One receiver 

has been found back on the dive site Mike’s Maze. The receivers were in the water for two years, the 

last time data has been read out was in November 2016. We do not know if the receivers at Hen and 

Chicks and Pelican Rock are lost, however we suspect they are gone due to the much stronger surge 

and swells at the eastern side of the island. One year of data on seven locations is lost including all 

the equipment and the receivers itself.  

 

  
Picture 18ab: The placement of an acoustic receiver, so far only one acoustic receiver has been found back at 

the dive site ‘Mike’s Maze’. 

 

Coral Nursery 

We had nine coral nursery ladders and 355 coral fragments at the dive site ‘The Bridge’ for our coral 

restoration project in order to restore Acropora corals on the reefs. Hurricane Irma totally destroyed 

the coral nursery and their corals, only a few fragments were found back. Strong current and surge 

probably pushed the ladders down and covered them with sand and sediment; or the ladders 

probably broke and got lost. In the beginning of November the Foundation was able to rebuild one 

coral nursery structure and safe 12 coral fragments, two Staghorn (A. cervicornis) and ten Elkhorn (A. 

palmata) fragments are now growing in the nursery. 

 

   
Picture 19ab: On of the coral nursery structures before and after Hurricane Irma on the dive site ‘The Bridge’. 

 

The Nature Foundation would like to start rebuilding their coral nursery in order to repopulate the 

reefs with new Acropora coral species. Especially now the Acropora corals are damaged with more 

than 80% on the reefs, restoration efforts are very much needed and important. The loss of these 

Acropora species will have large negative impacts on our reefs due to their importance as reef 

builders. However, coral restoration will be also challenging due to large losses of our mother 

BEFORE AFTER 



colonies on the reefs. Staghorn (A. cervicornis) is reduced with about 95%; it will be challenging to 

particularly start back up a Staghorn coral nursery.  

 

      
Picture 20abc: The coral nursery before the Hurricane, some remains of the nursery found after the Hurricane 

and rebuilding efforts to safe 12 coral fragments.  

 

Queen Conch Research 

A Queen Conch (Lobatus gigas) juvenile growth experiment was located at the Drydock in Simpson 

Bay on a Halophila seagrass bed and close to the big barrel mooring in Simpson Bay on a Thalassia 

seagrass bed. On each location three structures were present, with ten tagged juvenile conch in each 

structure. Each location also had a temperature and light logger attached to one of the structures. 

Growth research structures and juvenile conchs are gone since the passage of Hurricane Irma, only a 

little piece of the growth structure has been found back. However, also large amounts of seagrass 

beds disappeared due to the storm surge and no living conchs were found back yet since Hurricane 

Irma, making it impossible to start up the queen conch growth experiment again in the near future. 

When diving at Simpson Bay to assess the conch research large amounts of single use plastic bag 

pieces has been found  all around. 

 

 
Picture 21: Example of a juvenile Queen Conch with a tag.   
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