Benthic classes

Reef
Coral/Algae

Includes fringing, patch, and deeper bank/shelf reefs. General coral reef class for areas not within a
reef crest formation. Coral/Algae can exist in depths up to 25m, depending on water column clarity,
with a median depth of 7m. Presence of live coral colonies or structure that is extensive or patchy
with or without a living coral veneer. Could also be coral rock (old Acropora sp. or Orbicella sp.)
framework. Gorgonians, sponges and sparse seagrass and/or algae dominate the substrate between
coral colonies. In sections fringing the shore, eroded reef framework with fossils of reef organisms
might be observed in shallowest, intertidal sections. A sparse mixed assemblage of crustose coralline
algae, encrusting species of algae and coral and macroalgae may occur in deeper sections. Patch reef
and fringing reefs are typically dominated by a variety of macroalgae such as Dictyota spp.,
Lobophora spp., Chaetomorpha spp. Hard and soft corals commonly found include Acropora
cervicornis, Montastrea cavernoa, Oribicella spp., Pseudodiploria strigosa and Diploria
labrynthiformis along with sea plumes and sea fans. The community group of secondary dominance
is relatively evenly split by hard corals and sponges.

Mapping of coral/algae general class

Reef Crest

Found in shallow water break zones of barriers and fringing reefs (with the reef flat typically
occurring at a depth of <2m), between back and fore reef with low to medium relief and creates a
shoreward lagoon. The structure is typically dominated by a variety of macroalgae species that seem
to vary with depth and location (distance from shore, exposure to wave energy and substrate type)
and commonly includes green algae genera: Avrainvillea spp.; brown algae genera: Dictyota spp.
There is co-dominance by hard corals such as Millepora spp., Psuedodiploria clivosa, Porites
astreoides, Acropora palmata, Siderastrea siderea, Porites porites; the zooanthids Palyothoa
caribaeorum or Zoanthus sp. and sometimes sea fans and small gorgonians. Typically, dead Acropora
palmata dominate the structure.

Reef Back

Shallow zone 2-3m depth then transitions into lagoon, for fringing and barrier reefs going
shorewards or shallow zone on the more sheltered part of the reef crest towards the centre of



atolls. Typically found on the sheltered margins landward of the reef crest- has low relief from
skeletal coral rubble and intact dead corals bonded by coralline algae to form a semi-consolidated
framework, dominated by macro-algae. More dominant macroalgae species include: Ulva spp.,
Chaetomorpha spp , Caulerpa and Avrainvillea. Could also be a mosaic of shallow coral heads or
patch reef with seagrass interspersed (dominantly Thalassia testudinium, and often mixed patches
of Syringodium filiforme, Halodule wrightii). The community group of secondary dominance is
relatively evenly split by hard corals, sponges, encrusting coralline algae and sea fans. This habitat
may also be found surrounding, or atop, carbonate frameworks.

Reef Fore

Typically found on the exposed seaward slope of the reef crest - area of high slope, then transitions
into mixed assemblages >8m depth. This habitat has a median depth of 11 m but can typically be
found between 5-25m. Moderately rugose frameworks are characterized by sparse coral cover
(typically <10%) and sandy substrate. Colonies are predominantly small (sub-meter) in size and are
composed primarily of Siderastrea spp., Orbicella annularis., Pseudodiploria spp., Agaricia spp. and
Colpophyllia spp. Crustose coralline algae and fleshy algae (Sargassum spp., Dictyota spp.) along with
gorgonians dominate the remainder of the reef framework. The community group of secondary
dominance tends to be sponges, followed by hard corals, gorgonians, macroalgae and encrusting
coralline algae.




Mapping of fore reef, reef crest, and back reef

Spur and Groove—

Characterized by medium — high relief, reef framework substrate with a medium to dense living
stony coral community cover. Average depth of the substratum tends to start at about 10m
dropping to depth reaching about 25 to 30 m. There are alternating sand and coral formations that
are oriented perpendicular to the shore or bank/shelf escarpment. The coral formations (spurs) of
this feature typically have a high vertical relief compared to pavement with accumulating sand
channels and are separated from each other by 1-5 m of sand or bare hardbottom (grooves),
although the height and width of these elements may vary considerably. The dominant community
group in this habitat class is almost always hard coral with frequent co-dominance by macroalgae
and gorgonians in many Caribbean area islands. The community group of secondary dominance may
be relatively evenly split by hard corals, macroalgae, gorgonians, encrusting coralline algae and
sponges. Coral species commonly include massive corals, Orbicella annularis, Siderastrea
siderea,Meandrina meandrites, Agaricia spp.; branching corals, Porites spp., Madracis spp., and
rarely Acropora spp. Species of algae include brown algae genera: Dictyota spp.; red algae genera:
Galaxaura spp.




Mapping of spur and groove reef

Boulders and Rocks

Areas of large terrestrial rocks or smaller pebbles found juxtaposed to the shore. Typically very
narrow shelf on certain islands of volcanic origin with steep slopes. Piles of terrestrially derived
boulders and rocks which can be volcanic in origin and typically accumulate beneath sea cliffs are
usually found adjacent to the shore. These rocks are rounded and, depending on the time elapsed
since submergence, colonized by diverse benthic communities. They are variably colonized by turf
and fleshy algae with rare occurrence of small live coral colonies.

Mapping of boulders and rocks in areas of steep slope.

Hard Bottom

Dense Algae

Reef framework is characterized by low relief, which might be scoured hardground with a mixed
assemblage of gorgonians, sponges and macroalgae. The assemblage is co-dominated by gorgonians
and a variety of macroalgal species that seem to vary with depth and location (distance from shore,
exposure to wave energy and substrate type) and commonly includes: green algae genera including



Halimeda, Caulerpa, Avrainvillea; brown algae genera including benthic Sargassum, Dictyota,
Padina, Lobophora spp; hard corals: Psuedodiploria clivosa, Porites astreoides; Fire corals: Millepora
spp.; and white sea urchins: Tripneustes ventricosus. Hard bottom dense algae is typically found
beyond the fore reef at deeper depths (>8m). The coral structure may or may not have a living coral
veneer. These areas represent a darker spectral response when compared with spare algae
hardbottom.

Sparse Algae

Typically found beyond the Fore reef at deeper depths (>8m), appearing on satellite imagery as less
dark than hard bottom dense algae with more sand and open areas. Reef framework is characterized
by low relief, scoured hardground dominated by algae, gorgonians and sea fans with remaining
substrate sparsely covered with hard corals and sponges. Sparse to medium living benthic cover with
species present including gorgonian sea fans; sea plumes; small encrusting hard corals: Porites
astreoides and Siderastrea radians; and white sea urchins: Tripneustes ventricosus.
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Mapping of dense (darker green) and sparse (lighter green) hard bottom and sand (yellow).

Seagrass

Dense

Found in shallow lagoons or relatively sheltered zones at a depth of 2-10m, characterized by a low
relief, sand substrate with dense living community cover with (>50% cover). Living cover is
dominated by a mix of seagrass species: Thalassia testudinum, Syringodium filiforme, Halodule
wrightii and Halophila decipiens; and commonly associated with green algae genera: Ulva spp.,
Chaetomorpha spp , Caulerpa and Avrainvillea or some coral rubble habitat. There may also be some
brown algae (e.g. benthic Sargassum spp., Dictyota spp.). These areas represent a darker spectral
response when compared with spare seagrass.

Sparse

Found in shallow lagoons or relatively sheltered zones at a depth of 2-10m, characterized by a low
relief, sand substrate with sparse-medium living community cover (<50% cover). Living cover is
dominated by a mix of seagrass species: Thalassia testudinum, Syringodium filiforme, Halodule
wrightii and Halophila decipiens; and commonly associated with green algae genera: Ulva spp.,



Chaetomorpha spp, Caulerpa and Avrainvillea or some coral rubble habitat. In the Eastern Caribbean
is commonly dominated by invasive Halophila stipulacea. There may also be some brown algae (e.g.
benthic Sargassum spp., Dictyota spp.). May be located adjacent to open patches of sand or dense
seagrass. Cyanobacteria often form dense mats between macroalgal stalks covering the underlying
sandy substrate. There may also be small patches of encrusting hard coral species fast growing and
resistant to sand/sediment clouds (e.g. Siderastrea radians). These areas represent a lighter spectral
response when compared with dense seagrass.

Mapping of dense and sparse seagrass (green) and muddy bottom (brown)

Sand

Sand

Characterized by a low relief, sand substrate with a bare to sparse living community cover (<10%).
Typically covered by a layer of cyanobacteria and commonly includes green algae genera: Halimeda,
and Caulerpa. The dominant community group in this habitat class is almost evenly split by
cyanobacteria and macroalgae. The community group of secondary dominance is relatively evenly
split by sponges and macroalgae. This habitat has a median depth of 15 m but can be found
anywhere is the visible areas of the satellite imagery (0-30 m in depth).

Muddy-Bottom

Muddy Bottom/ Estuarine Dredged

Inland coastal lagoons, estuaries, and dredged areas. Can also be found at river mouths that dump
sediment and silt onto the seafloor. Areas where the natural benthic morphology has been disrupted
by excavation or digging are considered “dredged”, and usually occur near to major docks and ports
to facilitate shipping channels in relative shallow areas.



Mapping of seagrass (green), sand (yellow), and muddy bottom (brown)



