Free-living marine polychaetes (Annelida) inhabiting hard-bottom
substrates in Trinidad and Tobago, West Indies
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Abstract: As part of a larger comparative study, marine polychaete hard-bottom assemblages were surveyed
using artificial substrate units (ASUs) deployed at four sites off the islands of Trinidad and Tobago. The
polychaete fauna was represented by 19 families comprising 89 species. The syllid Exogone dispar was the
most abundant polychaete followed closely by the serpulid Pseudovermilia occidentalis. At the family level,
the polychaete fauna inhabiting the ASUs is similar to the fauna from other temperate and tropical locations.
Omnivorous species were dominant (70 %), followed by filter feeders (20%). This survey provides first records
of the hard-bottom polychaete fauna of Trinidad and Tobago and adds new information about the geographic
range of some polychaete species. Rev. Biol. Trop. 58 (1): 147-157. Epub 2010 March 01.
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The Caribbean is considered a unique
biogeographic region with many endemic spe-
cies and is among the top five world hotspots
for marine and terrestrial biodiversity (Rivera-
Monroy et al. 2004). Of the various Caribbean
benthic environments which support a high
biodiversity of organisms- coral reefs have
been the main focus of most of the macroben-
thic studies.

There have been few studies of the mac-
rofauna of the southern Caribbean (the West
Indian chain of islands), and particularly the
polychaete fauna. Two comprehensive lists of
polychaete taxonomic literature for the Caribbe-
an marine area have been produced by Perkins
& Savage (1975) and later by Salazar-Vallejo
(1996). The earliest polychaete taxonomic ref-
erence to the Caribbean is Webster (1884) for
Bermuda, while for the West Indies, it is Mullin
(1923) for Antigua-Barbados. Marsden (1960)
described the polychaetes from the shallow
waters around Barbados while Turnbull (1979)

described the macrofaunal communities in the
Careenage Bay in Barbados. In Jamaica, Jones
(1962) described several polychaetes and Wade
(1976) described the polychaete distribution,
composition and abundance (in soft sediments)
in Kingston Harbour. Gillet (1986) described the
polychaetes from two lagoons in Gaudeloupe.
For Cuba, San Martin (eg.1986 and 1994) has
produced a number of polychaete taxonomic
papers. In nearby north-eastern Venezuela a
number of polychaete taxonomic descriptions,
have been published to date (Linero-Arana
1990, Linero-Arana & Diaz 2006) while Bone
& Klein (2000) and Bone et al. (2007) have
carried out a number of polychaete ecological
studies. In Trinidad and Tobago, polychaetes
in the coastal area off the Industrial Estate at
Point Lisas (on the west coast) were described
by Gobin (1988) while Gobin (1990) produced
a checklist of polychaetes. The latter was based
on a number of soft-bottom sediment benthic
surveys which had been carried out primarily
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on the west coast of the island. Agard (1984)
and Agard et al. (1993) described the soft-bot-
tom macrobenthic intertidal communities of the
north-western (Diego Martin to Port-of-Spain)
and the south-west (San Fernando to La Brea)
coastal areas including the polychaetes. Mackie
& Gobin (1993) also described a new maldanid
species Johnstonia duplicata from Trinidad.

Polychaetes inhabiting hard-bottom sub-
strates in the southern Caribbean island chain
have been less well surveyed than their soft-
bottom counterparts. While there have been
some taxonomic studies on specific groups
of attached polychaetes ( Tovar-Hernandez
& Salazar-Vallejo 2006, Tovar-Hernandez &
Salazar-Silva 2008) and from a few different
habitat and substrate types (Giangrande et al.
2007); there have been very few polychaete
diversity surveys of rock substrates. For exam-
ple, in the Mexican (western) Caribbean, the
serpulid polychaetes of hard bottom substrates
were described by Bastida-Zavala & Salazar-
Vallejo (2000). Granados-Barba et al. (2003)
examined the distribution and diversity of
the polychaete family Syllidae from Veracruz,
Campeche and Cozumel in both soft and hard-
bottom substrates.

Globally, various studies have utilized
artificial substrates for examining macrofauna
colonization on hard substrates (Ghelardi 1960,
Schoener 1974, Hutchings 1981, Myers &
Southgate 1980, Costello 1988). Regionally
Jackson (1977) studied colonization of tiles
deployed on hard-substrates in Jamaica while
much later in Barbados, Diaz-Castenada &
Almeda-Jauregui (1999) described the poly-
chaetes colonising submerged coral plates.

This study is part of a larger global survey
which was the subject of the author’s doctoral
research project (Gobin 1994, Gobin & War-
wick 2006). In that survey, artificial substrate
units (ASUs) were used to examine diversity
patterns of a single component of the mac-
robenthic (polychaetes) and meiobenthic (nem-
atodes) communities inhabiting subtidal hard
substrates at different latitudes. The geographic
locations in that survey included the south-west
coast of England in the United Kingdom (50°

N), the north western areas of Trinidad and
Tobago (10° N), New Zealand (40-44° S and
Signy Island of the South Orkneys, in Antarc-
tica (63°S).

Only the polychaete component of the
macrofaunal survey carried out at the Trinidad
and Tobago sampling sites are discussed here.
This paper provides the first records of free-
living polychaete fauna associated with hard
substrates, for the southern Caribbean and Trin-
idad and Tobago, and adds to the knowledge of
polychaete biodiversity for the islands.

MATERIALS AND METHODS

Subtidal rocky, hard bottoms (of depth
approximately 12 to 15m) was the standard
coastal substrate chosen for the global com-
parative study. Such subtidal substrates are
not extensive around Trinidad and Tobago.
Four stations (D, E, F and G) were chosen
along the chain of tiny islands (known as
“Five islands™) off the north-west peninsula of
Trinidad with the fifth (H) off the north-west
coast of Tobago (Fig. 1, after Gobin 2007).
Station locations are as follows: D (Balata
Bay, 10°42°10.72” N, 61° 43°21.40” W), E
(Rust Bay, 10°41°1.47” N, 61°44°15.54” W),
F (Winds Bay, 10°39°48.62” N, 61 °39°16.43”
W), G (Macqueripe Bay, 10°44°15.86” N,
61°37°19.50” W) and H (Mount Irvine Bay,
11°117 17.85” N, 60°47°50.59” W).

Five ASUs were deployed at each of the
S stations (total of 25 ASUs) in Trinidad and
Tobago, between January and February 1991.
Each artificial substrate unit (ASU) consisted of
four nylon pads (pan-scourers) held on a stain-
less steel piton (Fig. 2, after Gobin 2007). All
deployment and retrieval of ASUs were done
by SCUBA divers of the Institute of Marine
Affairs (IMA) in Trinidad. Each ASU was
imbedded into a rocky substrate (rock ledge or
crevice) and were collected approximately five
months, after deployment. This period having
been earlier established as optimal for coloni-
zation onto the substrates (Gobin 1994).

As described in Gobin & Warwick (20006),
all fauna attached to and trapped in the mesh
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was also collected and the entire content of
each container was then carefully washed over
two sieves: one with mesh size of 125 um
size (to retain the macrofauna) and one with
mesh size of 63 pum (to retain the meiofauna).
The macrofauna sample was again washed to
remove all formalin and the organisms were
sorted into 2 groups- polychaetes and all oth-
ers. From each station, 4 replicate samples
were used in the analyses. All polychaetes were
counted and identified as far as possible to
species level. Comprehensive polychaete taxo-
nomic keys (Uebelacker & Johnson 1984) were
used for identifications and putative species
were assigned to those organisms which were
recognized at the family level. Verification of

Fig. 2. Components of the artificial substrates unit (ASU)
used for sampling polychaetes (after Gobin 2007).
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identifications were carried out by Dr. Mike
Kendall (Plymouth Marine Laboratory). The
polychaete collection is housed with the author
and is presently being catalogued for deposi-
tion in the National Biodiversity Centre (at the
University of the West Indies, St. Augustine
Campus, Trinidad and Tobago).

To describe the polychaete communities
abundances, numbers of species and species
diversity- the Shannon-Wiener index H’(Shan-
non & Weaver 1965 were calculated for each
station. k~-dominance curves (Lambshead et al.
1983) in which cumulative species abundances
are plotted against species rank were also
plotted for all stations. A one-way parametric
analyses of variance (ANOVA) test (Kruskal &
Wallis 1978) was performed on the pooled set
of samples to determine if there were signifi-
cant differences in diversity between stations.

RESULTS

In general, there was a very diverse com-
munity of organisms colonizing the ASUs.
This discrete assemblage consisted mainly of
polychaetes, amphipods, copepods, isopods,
asteroids, decapods, gastropods, ascideans and
bivalves (Gobin, 1994). Of the macrofaunal
component (total of 4 replicates), 2 377 poly-
chaetes were counted and identified. They
belonged to 19 families and comprised 89 spe-
cies. A complete family/species list (combined
stations) is presented in Table 1.

Taxonomic analysis suggest that more than
25% of the polychaetes could be new species,
including one new genus of Hesionidae (M.
Kendall pers comm.). The family Syllidae was
highly successful as colonists having the high-
est representation by both species (30) and indi-
viduals (1 646). In fact, the Syllidaec comprised
approximately 70 % of the total abundance
with the families Serpulidae and Sabellidae as
the next most abundant (combined 18 %) in
terms of total numbers of individuals. The top
3 abundant species were the syllid Exogone
dispar (231 individuals), followed by the ser-
pulid Pseudovermilia occidentalis (228) and
the syllid Haplosyllis spongicola (Grube 1855)
(166).

k-dominance curves (Fig. 3) which were
plotted for the summed replicates (four at
each station) reflect similarities in polychaete
diversity at all stations. An Analysis of Vari-
ance (ANOVA) was performed to test the dif-
ferences between these diversities (as well as
abundances and total numbers of species) for
the 5 stations. However, there were no signifi-
cant differences between stations (p = 0.508) in
terms of diversities, abundances and numbers
of species.

The polychaete family data were used to
group families into trophic guilds following
Fauchald & Jumars (1979). Overall dominance
was by omnivores (70 %), reflecting dominance
by the Syllidae. Filter feeders accounted for
approximately 18% of the total and was due to
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Fig. 3. Polychaete k-dominance curves for stations D, E, F, G and H.
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TABLE 1

Polychaete (Phylum Annelida) families and species list for stations D, E, F, G and H, including total numbers of

individuals collected. Family totals are italicized and *- denotes new records for Trinidad and Tobago

Family

Ampharetidae

Aphroditidae

Chaetopteridae

Dorvilleidae

Eunicidae

Flabelligeridae

Hesionidae

Lumbrineridae

Maldanidae

Nereididae

Oenonidae

Ophelidae

Phyllodocidae

Polynoidae

Sabellidae

Species

Ampharetid sp. 1

*Pontogenia sp. 1 (Claparede, 1868)
Chaetopterus sp. 1 (Cuvier, 1827)
Dorvillea sp. 1 (Parfitt, 1866)
*Eunice antennata (Savigny, 1820)
*Eunice vittata (Delle Chiaje, 1828)
*Eunice websteri (Fauchald, 1969)
*Marphysa mortensi (Monro, 1928)
*Pherusa sp. 1 (Oken, 1807)
Hesione picta (Muller, 1858)
Hesionid genus a

Podarke sp. 1 (Ehlers, 1864)
Lumbrinerid sp. 1

*Axiothella sp.1 (Vertill, 1900)

Nereid sp. 1
*Nereis pelagica (Linnaeus, 1758)

*Platynereis dumerilli (Audouin & Milne Edwards,

1833)

*4rabella iricolor (Montagu, 1804)

*4rmandia sp. 1 (Filippi, 1861)

Eteone heteropoda (Hartman, 1951)
Eteone lactea (Claparede, 1868)
*Mpystides borealis (Théel, 1879)
Phyllodoce sp. 1 (Lamarck, 1818)

Harmothoe sp. 1 (Kinberg, 1855)
*Lepidonotus sublevis (Verrill, 1873)
*Lepidonotus variabilis (Webster, 1879)
Polynoid sp. 1

Chone americana (Day, 1973)
Fabricia sp. 1 (Blainville, 1828)
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TABLE 1 (Continued)
Polychaete (Phylum Annelida) families and species list for stations D, E, F, G and H, including total numbers of
individuals collected. Family totals are italicized and *- denotes new records for Trinidad and Tobago

Number of Individuals

Family Species D E F G o Total
*Sabella melanostigma (Schmarda, 1861) 5 3 1 0 10 19
*Sabella sp. 1 (Linnaeus, 1767) 1 3 8 5 1 18
*Sabella sp. 2 (Linnaeus, 1767) 14 4 5 0 1 24
*Sabella sp. 3 (Linnaeus, 1767) 12 5 1 0 0 18

197
Serpulidae *Hydroides bispinosa (Bush, 1910) 0 1 0 2
*Hydroides sp. 1 (Gunnerus, 1768) 0 0 0 1 0 1
*Pseudovermilia occidentalis (Mclntosh, 1885) 17 31 52 34 94 228
*Serpula sp. 1 (Linnaeus, 1758) 0 0 0 2 0 2
233
Spionidae *Boccardiella sp. 1 (Blake & Kudenov, 1978) 0 1 0 0 0 1
Polydora sp. 1 (Bosc, 1802) 1 0 1 0 0 2
Polydora sp. 2 (Bosc, 1802) 0 0 0 2 0 2
*Prionospio cirrobranchiata (Day, 1961) 4 0 1 0 0 5
Prionospio sp. 1 (Malmgren, 1867) 16 0 3 0 0 19
Spiophanes sp. 1 (Grube, 1860) 0 5 0 0 0 5
34
Syllidae *Amblyosyllis sp.1 (Grube, 1857) 14 8 3 33 2 60
*Branchiosyllis sp. 1 (Ehlers, 1887) 1 8 1 0 0 10
*Brania clavata (Claparede, 1863) 2 28 3 1 0 34
*Eusyllis kuppferi (Langerhans, 1879) 0 22 0 22
*Eusyllis lamelligera (Marion & Bobretzky, 1875) 7 15 23 13 66
*Eusyllis sp. 1 (Ehlers, 1864) 30 74 26 27 9 166
*Exogone dispar (Webster, 1879) 3 0 0 11 1 15
Exogone lourei (Berkeley & Berkeley, 1938) 12 65 1 60 8 146
Exogone sp. 1 (Orsted, 1845) 9 0 59 0 0 68
*Haplosyllis spongicola (Grube, 1855) 8 16 1 35 5 65
*Myrianida dentalia (Imajima, 1966) 2 8 1 12 10 33
*Myrianida sp. 1 (Milne Edwards, 1845) 14 14 20 0 4 52
*Myrianida sp. 2 (Milne Edwards, 1845) 30 43 36 15 7 131
*Myrianida sp. 3 (Milne Edwards, 1845) 10 34 9 5 5 63
*Odontosyllis sp. 1 (Claparede, 1863) 22 5 3 10 5 45
*Opisthodonta sp. 1 (Langerhans, 1879) 3 2 4 9 4 22
Pionosyllis sp. 1 (Malmgren, 1867) 28 49 31 43 80 231
*Pionosyllis wiesmanni (Langerhans, 1879) 1 2 1 8 6 18
*Sphaeosyllis longicauda (Webster & Benedict, 1887) 6 3 1 3 0 13
*Sphaerosyllis sp. 1 (Claparede, 1863) 2 5 3 2 2 14
*Streptospinigera sp. 1 (Kudenov, 1983) 1 0 0 0 0 1
Syllid sp. 1 1 2 0 7 0 10
*Syllides sp. 2 (Orsted, 1845) 16 91 11 21 13 152
*Syllis gracilis (Grube, 1857) 2 0 0 0 0 2
*Syllis prolifera (Krohn,1852) 7 14 5 22 15 63
Syllis sp. 1 (Savigny, 1820) 25 1 9 20 16 71
Syllis sp. 2 (Savigny, 1820) 0 1 0 0 0 1
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TABLE 1 (Continued)
Polychaete (Phylum Annelida) families and species list for stations D, E, F, G and H, including total numbers of
individuals collected. Family totals are italicized and *- denotes new records for Trinidad and Tobago

Family Species
Syllis sp. 3 (Savigny, 1820)
Syllis sp. 4 (Savigny, 1820)
*Trypanosyllis sp. 1 (Claparede, 1864)
Terebellidae Loimia sp. 1 (Malmgren, 1866)

*Polycirrus sp. 1 (Grube, 1850)
Terebellid sp. 1
Terebellid sp. 2

Total polychaetes

abundances of both Serpulidae and Sabellidae.
The remaining families comprised carnivores
(8%) and deposit feeders (4%). The range and
proportional representation of feeding modes
supported by the ASUs is indicative of the
diverse nature of the available food sources in
the artificial habitat.

This study adds 3 new families (Flabel-
ligeridae, Oenonidae and Aphroditidae) and
47 new records of polychaete species (Table
1) to the earlier species list recorded by Gobin
(1990). Current biodiversity figures are a total
of 201 polychaete species from 41 families for
Trinidad and Tobago.

DISCUSSION

The hard substrate sub-tidal polychaete
fauna of Trinidad and Tobago was found to
consist of similar families and genera as in
other geographic areas such as New Zealand
and the south west coast of England (Gobin
1994, Gobin & Warwick 2006). The Trinidad
and Tobago rocky-substrate polychaete fauna
also shows general similarity (in terms of
dominance and composition) to previously
described Caribbean faunal assemblages. For
example in Barbados, Diaz-Castaneda & Alme-
da-Jauregui (1999) found polychaetes to be the

Number of Individuals

E G H Total
2 2 2 0 0 6
16 4 5 7 4 36
1 7 4 11 7 30

1646
1 1 0 0 0 2
2 0 4 0 0 6
0 0 3 4 6 13
1 0 0 0 4 5
26

431 641 389 515 401 2377

most abundant and diverse zoological group
on submerged coral plates with the families
Syllidae and Serpulidae being the most abun-
dant (as in this survey) at their 2 survey sites.
Granados-Barba er al. (2003) also reported
successful dominance by Syllidae in the hard
bottom (coralline substrates).

The numerical dominance of the syllids
in the ASUs was expected as syllids are most
frequent in shallow water associated with hard
substrata and are especially abundant on coral
reefs (Kohn & Lloyd 1973). They are often
the most abundant and diverse of polychaete
families in sponges and hard corals, creeping
actively through their channels or crevices
(Uebelacker & Johnson 1984). The ASU pro-
vided a network of holes or crevices and also
created an accumulation of sediment afford-
ing a degree of shelter and protection for the
worms. The omnivorous Syllinae accounted for
more than 50% of the total Syllidae while the
Exogoninae which are selective deposit feed-
ers of mud or detritus (Uebelacker & Johnson
1984) and to which diatoms are an impor-
tant food source for some species (Fauchald
& Jumars 1979), were also well represented
(approx. 27 % of the total Syllidae). The rich
epigrowth resource of bacteria and diatoms
available on and within the ASUs explains their
abundance. Many of the syllid genera are also

Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 58 (1): 147-157, March 2010 153



carnivorous (eg. species of Myrianida) and uti-
lize their pharyngeal armature to ingest prey.

The Serpulidae are typically hard substrate
dwellers since they are tube-dwelling (calcar-
eous) polychaetes and are common fouling
communities on hard surfaces (Uebelacker &
Johnson 1984). These filterfeeders use their ten-
tacular crown to filter phytoplankton from the
water column. The abundance of Pseudover-
milia occidentalis in the ASUs is therefore
also expected. The larvae of some polychaete
species are known to settle preferentially in
the presence of adults (Marsden & Anderson
1981) and this behaviour may additionally
explain the abundance of Pseudovermilia occi-
dentalis. Together with the Sabellidae, they
comprised the main components of the filter-
feeding group.

The overall similarity in species diversity
at all stations is explained by virtue of their
location. The offshore islands’ stations (D,
E, F and G) are directly influenced by the
outflow from the Gulf of Paria which is itself
influenced by outflows from the larger South
American rivers. However, these stations are
also proximal and therefore influenced also by
the more oceanic Caribbean Sea with station
H being moreso. Local hydrographic condi-
tions (not measured) may have influenced the
concentrations of marine organisms. Overall,
it is expected that animals colonized mostly
as settling larvae and/or juveniles transported
by water currents as well as active adults may
have crawled or swam onto the ASUs (see also
Diaz-Castenada & Almeda-Jauregui 1999).

Artificial substrates are used routinely to
assess water quality in estuaries in many coun-
tries (De Pauw et al. 1981). They are ideal to
alleviate some of the problems associated with
standardized sample collections and especially
so, where orthodox sampling methods cannot
be used eg. hard bottom surfaces. There is
though, some debate about whether artificial
substrates are truly representative of natural
substrates in terms of colonization by natural
communities (Atilla er al. 2003, Danovaro
& Fraschetti 2002, Smith & Rule 2002). For
example, Smith & Rule (2002) found that

assemblages in scourers with direct contact to
the substratum were more similar to natural
assemblages than those in scourers suspended
in the water-column while Danovaro & Fra-
schetti (2002) found that they were radically
different.

While comparisons with nearby sediment
fauna are not possible as concurrent collections
were not part of the original survey (Gobin
1994), the success of ASUs in this research is
clear in terms of sampling the hard-substrate
polychaetes of Trinidad and Tobago. Macro-
faunal studies using similar artificial substrates
(nylon pan scourers) have previously pro-
vided valuable information on benthic com-
munities (Schoener 1974, Myers & Southgate
1980, Costello 1988). Since changes in spatial
and temporal distributions of polychaetes (and
other macrofauna) may be due to natural occur-
rences, physical perturbation, pollution effects
or a combination of these- such information is
invaluable. As part of the Environmental Man-
agement approach (National Environmental
Policy of Trinidad and Tobago, 1998) in Trini-
dad and Tobago, benthic macrofaunal surveys
are often a compulsory requirement within the
Terms of Reference (TORs) of Environmental
Impact Assessments (EIAs). This since marine
macrofaunal organisms (generally dominated
by polychaetes) are important constituents of
trophic webs, being a valuable food source for
larger organisms such as fish. A knowledge of
the polychaete macrofauna is therefore impor-
tant in evaluating assessment of impacts given
Trinidad and Tobago’s very active offshore oil
and gas production. Such data are crucial to the
sustainability of the rich fishery associated with
Trinidad and Tobago’s coastal waters.

The paucity of relevant taxonomic infor-
mation and polychaete distribution data for
the Caribbean territories has been highlighted
recently in the various country-specific reviews
of Caribbean and sub-tropical marine biodiver-
sity (Miloslavich & Klein 2005).

Totals of polychaete species listed for
countries reviewed include: Costa Rica (4
species-Cortes & Wehrtmann 2005), Cuba
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(>380 species- Ortiz & Lalana 2005), Domini-
can Republic (unknown- Geraldes & Vega
2005), Puerto Rico (129 species- Weil 2005),
Venezuela (344 species- Milosavich et al.
2005) and Jamaica (estimate of 100 species-
Warner & Goodbody 2005). The obvious
gaps in information re-emphasize the need for
improving our knowledge of biodiversity of
such marine groups.

To date there is still very little known about
the motile marine invertebrate fauna of shallow
sublittoral habitats in the waters of Trinidad
and Tobago. This research has provided the
first species list of one of these groups- hard
substrate marine polychaetes for Trinidad and
Tobago and the Southern Caribbean. At the
same time, it confirms the presence of various
undescribed species for the area. Further taxo-
nomic studies are critical in order to continue
building on our local and regional biodiversity
data. This paper is a contribution to the coastal
and marine biodiversity data for Trinidad and
Tobago.
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RESUMEN

Como parte de un estudio comparativo mas amplio,
ensamblajes marinos de poliquetos de fondos duros fueron
contabilizados utilizando unidades de sustrato artificial
ubicadas en cuatro sitios de las islas de Trinidad y Tobago.
La fauna de poliquetos estuvo representada por 19 familias,
integradas por 89 especies. Exogone dispar fue el poliqueto
mas abundante seguido cercanamente por Pseudovermilia

occidentalis. A nivel de familia, la fauna de poliquetos que
habitan las unidades de sustrato artificial es similar a la de
otras localidades templadas y tropicales. Las omnivoras
fueron las especies dominantes (70%), seguido por las
filtradoras (20%). Este estudio proporciona los primeros
registros de la fauna de poliquetos del fondo duro de
Trinidad y Tobago, y afiade nueva informacion sobre la
distribucion geografica de algunas especies de poliquetos.

Palabras clave: Polychaeta, diversidad, abundancia, subs-
trato rocoso, Caribe, colonizacion.
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