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Abstract: Nereisgarwoodi n. sp. isdescribed on the basis of eight syntype specimens (six atokous and two het-
eronereis) collected in Bahia Chetumal, Mexican Caribbean coast, and the variability in the paragnath numbers
in the pharynx is established using 180 specimens; paragnath numbers are 1:10(SD=1.9); 11:30 (SD=2.6); I11:41
(SD=5.2); 1V:29 (SD=3.5), V:1, VI:4, VII-VIIl: >30. Its eyes are big and its longest tentacular cirri reaches
setiger 11. A revised key to species of Nereis recorded from the Grand Caribbean Seais included.

Key words: Taxonomy, morphological variation, Nereis oligohalina.

Nereididae is one of the most important
polychaete family due to its diversity and
abundance in amost al marine bottoms.
Furthermore, some species are economically
important and can be mantained in the labora-
tory rather easily. Some species in the family
are capable of living in highly variable saline
conditions and other species can be employed
as water quality environmental indicators (Wu
et al. 1985).

Nereis Linnaeus is set apart from other
nereidids because it has conical paragnaths in
both pharyngeal rings and homogomph fal-
cigers in posterior setigers (Wu et al. 1985).
From the more than 130 described species in
the genus, about half are recorded from estuar-
ine environments and there is a growing evi-
dence of ahigh degree of speciation within that
environment (Rohner et al. 1997, Sato and
Masuda 1997). In the Grand Caribbean Sea, 14
species have been recorded (Salazar-Vallgjo
1996), although there remains some confusion
as to the identification of particular species
(see key below).

In this work we describe an estuarine
species of nereidid that bores in calcareous

sedimentary rocks in shallow water in
Chetumal Bay; two epitoke specimens were
collected and are also described herein.
Further, we present an updated and revised key
to Nereis in the Grand Caribbean Sea.

MATERIAL AND METHODS

Rocks were collected from the bottom at
1 min depth and five samplings were carried
out (June to October, 1999) in the bay of
Chetumal; eight organisms were employed for
the description and 180 for the analysis of vari-
ation; each rock was broken into pieces and the
specimens were placed in 96% ethanol to force
them to expel their pharynx. The specimens
were then fixed in a 10% formaline solution in
sea water, washed in tap water for 24 h, and
were preserved in 70% ethanol.

Type material was selected using the larg-
er and best preserved specimens from the same
sample. Syntypes were deposited as follows:
two atokous specimens in the Museum
National d'Histoire Naturelle, Paris, one atok-
ous specimen in The Natural History Museum,
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London, one atokous specimen in the
Zoological Museum of the University of
Copenhagen, one atokous specimen in the
Naturhistorischen Museum, Vienna, and three
specimens (one atokous and two heteronereis)
in the Reference Collection of ECOSUR.
Width was measured at setiger 5; anterior
(setiger 10), median (setiger 30), and posterior
(atokous, setiger 84; heteronereis, setiger 57)
parapodia were dissected. Variability was
analysed using only complete specimens with
Statistica.

Other reference materials studied were
Nereispelagica Linnaeus collected in England
and identified by P. R. Garwood (ECOSUR
NERE-18), and N. aligohalina (Rioja) collect-
ed in Estero Casitas, Nautla, Veracruz (UANL-
3918), collected by A. Contreras Arguieta and
identified by J. Angel de Ledn-Gonzéalez. The
key includes species described from temperate
waters as well as from other regions of the
world; the specimens in the Caribbean region
might belong to the same species but we have
serious doubts about its potential or realized
widespread distribution. To further stimulate
consideration of relationships among these
species, we have included type localities in
parenthesis for each name.

RESULTS

Nereis Linnaeus, 1758
N. garwoodi n. sp.
Figs. 1and 2.

Material examined: México, Mexican
Caribbean coast, Bahia Chetumal, 24
September 1999, eight syntypes. six atokous
and two heteronereis. Another 180 complete
specimens were studied in order to evaluate
the variability in paragnath numbers in the
pharynx, they were collected in the same local -
ity in different dates (26 in June, 21 in July, 20
in August, 26 in September, and 87 in
October).

Description atokous. syntype complete
(MNHN-000), 34 mm long, 2.7 mm wide

(including parapodia), with 95 setigers. Body
cream with black pigmentation present dorsal-
ly on the first one-third of the body; pigment
in thin transverse bands located on the anteri-
or portion of each segment, each band provid-
ed with a middorsal projection toward the fol-
lowing segment. In the prostomium, two lon-
gitudinal bands extend from the antennae
toward the eyes, leaving the central areacolor-
less; there are two pairs of circular spots, one
on the narrow anterior portion of the pros-
tomium and the other on the medial surface of
the palps (Fig. 1a)

Prostomium with two pairs of subequal,
dark eyes; palps thick biarticulated, pal-
postyles rounded; antennae cirriform dlightly
passing the palpostyles. Jaws amber with eight
teeth of similar size. Peristomium with four
pairs of tentacular cirri, the longest ones reach-
ing setiger 12. Paragnaths in the following
arrangement: 1:15 cones in a group, 11:32
median cones forming 2-3 lines in an arc,
111:45 small and median cones in a rectangle,
1V:36 small and median conesin 4 lines, V:1
large cone, V1:4 large conesin adiamond, V1I-
VIII: > 30 large cones in two irregular rows
(Fig. 1b)

First two parapodia uniramous, the
remaining biramous. Second parapodium with
dorsal cirrus one-third longer than the ventral
cirrus and about the same width; there are
three ligules, the neuroacicular ligule about
one-haf the size of the others (Fig. 1d).
Remaining parapodia with dorsal cirri wider
and three times longer than ventral cirri.
Anterior parapodia with superior notopodial
ligule triangular, dightly longer than wide,
inferior notopodial ligule globose; superior
neuropodial ligule blunt, wider than long, infe-
rior ligule blunt, longer than wide; ventral cirri
thin, about one-third the length of the dorsal
cirri (Fig. 1€). Median parapodia with superior
notopodial ligule digitate, inferior ligule blunt,
longer than wide, acicular neuropodial ligule
wider than long, dlightly triangular, inferior
ligule longer than wide (Fig. 1f). Posterior
parapodia with enlarged dorsal cirri and
notopodial ligule; superior notopodial ligule
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Fig. 1.- N. garwoodi n. sp. atokous, a) anterior end, b) ventral view of pharynx, c) posterior end, d) second parapodium, €)
parapodium 10, f) parapodium 30, g) parapodium 84, h) homogomph spiniger, i) heterogomph spiniger, j) homogomph fal-

ciger, k) heterogomph falciger (scales: a= 650 um, d-g = 250 um, h-i =25 um, j, k = 13 um).
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triangular wider than long, inferior one digi-
tate, acicular neuropodial ligule blunt, wider
than long, inferior one cirriform longer than
the acicular ligule (Fig. 1g).

Notosetae in anterior and median regions
are homogomph spinigers with blades short to
long, finely denticulated (Fig. 1h); posterior
notosetae include homogomph spinigers with
short blades finely denticulated and
homogomph falcigers with the distal tooth pro-
jected toward the setal articulation and fused to
it, theinner marginisfinely spinulose (Fig. 1j).
Neurosetae on anterior setigers are supracicu-
lar homogomph spinigers with blades short or
long, finely denticulated, and infracicular het-
erogomph spinigers with blades of variable
length and heterogomph falcigers with distal
tooth incurved and fused to the blade, inner
margin finely spinulose.

Median setigers have supracicular
homogomph spinigers and heterogomph fal-
cigers with short blades with distal tooth
incurved, fused to the blade, inner margin fine-
ly spinulose (Fig. 1k). Infracicular hetero-
gomph spinigers with long blades, finely den-
ticulated (Fig. 1i) and heterogomph falcigers
with distal tooth incurved and fused to the
blade, finely spinulose. Pygidium with termi-
nal anus and two thin anal cirri as long as the
last five setigers (Fig. 1c).

Description heteronereis. male syntype
complete, female incomplete (ECOSUR
NERE-S000), both with everted pharynx; male
is9.2 mmlong, 2.3 mm wide, with 67 setigers,
female is 15 mm long, 2.1 mm wide, with 61
setigers; body cream with pigmentation over
the anterior one-third of the body.

Prostomium wide with two pairs of dark
large eyes,; palps globose with rounded pal-
postyles, two cirriform antennae as long as the
paps;, jaws amber with eight teeth.
Peristomium with four pairs of tentacular cirri,
the longest cirri reaches setiger 19 in male and
setiger 21 in female. Conical paragnaths of dif-
ferent sizes in both pharyngeal rings
(male/female), 1:14/7 median conesin atrian-
gle, 11:26/25 median and small conesin an arc,
[11:47/46 median and small cones in oval

group; other areas without variation are 1V:29
large and small conesin 4-3 oblique rows, V: 1
big cone, VI:4 big cones in a diamond, VII-
VIII: > 30 big cones in two irregular rows
(Figs. 2a, b).

Both sexes have body separated into two
regions, the modified region startsin setiger 22
(male) or setiger 21 (female). First two para-
podia uniramous, all others biramous. Anterior
biramous parapodia with dorsal cirri twice as
long as the ventral cirri, but similar in width;
notopodia ligules triangular, superior one
longer than wide, inferior one about as long as
wide. Acicular neuropodia ligule wider than
long, blunt, globose, inferior one similar in
length but narrow; three acicula (Fig. 2d).

Median parapodia of male with dorsal
cirri widened and crenulated, three times
longer than ventral cirri, with widened ligules
of different sizes (Fig. 2e); the femae has
smooth dorsal cirri (without crenulations),
twice aslong as the ventral cirri; with two aci-
culee (Fig. 2f). Posterior parapodia of mae
with dorsal cirri smooth, about as long as the
ventral cirri, with widened ligules (Fig. 2g).

Anterior notosetae homogomph spinigers,
finely denticulated. Median and posterior
notosetae with padlle shaped appendages,
dlighlty serrate on the inner margin (Fig. 2h).
Anterior  supracicular neurosetae are
homogomph spinigers, finely denticulated,
and heterogomph falcigers with a ventrally
projected distal tooth, fused to the blade.
Infracicular setae include heterogomph
spinigers with variable blades and hetero-
gomph falcigerswith aventrally projected dis-
tal tooth, fused to the blade, finely spinulose.

Median neurosetae are paleae with blade
serrate and one homogomph spiniger with
short blade and one heterogomph falciger with
a ventraly projected distal tooth, fused to the
blade. Posterior neurosetae paleag, slightly den-
ticulated. Pygidium with terminal anus and two
ventral anal cirri, cirri thin and long, can be as
long as the last 8 setigers in male, with a series
of anal papillae arranged as afan (Fig. 2¢).

Variation: the variation in merisitic fea
tures of 180 specimens of N. garwoodi n. spis
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Fig. 2.- N. garwoodi n. sp., heteronereis, a) anterior end, b) ventral view of pharynx, c) posterior end, d) parapodium 10, €)
male parapodium 30, f) female parapodium 30, g) male parapodium 57, h) paea (scales: a= 550 um, d-g = 250 um, g =
2.4 um, h =25 pm).
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TABLE 1
Variation in meristic features of N. garwoodi n. sp. (roman numerals refer to pharyngeal areas)
N Median Range Variance

| 180 10 6-16 3.73

I 178 30 20-47 13.43

11 178 41 10-59 27.09

% 178 29 21-47 12.08
TABLE 2

Differences in selected features of the atokous stage of N. garwoodi n. sp. and N. oligohalina from Veracruz,
México (N = 32) and N. pelagica from England (N = 2)

N.garwoodi N. oligohalina N. pelagica
| 6-16 9-18 1-2
11 411 36-68 11-19
\% 1 1 0
VII-VIII 2 lines 2 lines 3lines
VI1I-VIII cones Large Medium size Large and medium
Ligules Blunt Subtriangular Globose
Tentacular cirri reaches Setiger 9-12 Setiger 3-10 Setiger 5

TABLE 3

Differences between the heteronereis stage of N. garwoodi n. sp. and N. pelagica sensu
Chambers and Garwood (1992; there are no data on N. oligohalina (Rioja))

N. garwoodi
Male
Setigers of start of transformed region 22
Longest tentacular cirri reaches 19

summarized in table 1. The number of parapo-
dia, biomass and length are widely variable;
however, the paragnath number and their
arrangement in four pharyngeal areas (V:1,
VI:4, VII-VIII: >30) is remarkably stable. In
contrast, paragnath numbersvary in areas|, |1,
[l and IV. This variation, however, is not relat-
ed to body length.

Etymology. This species is named after
Mr. Peter R. Garwood in recognition of his
important contributions to the study of poly-
chaetes in general, and especialy because of
his publications on the family Nereididae. Mr.
Garwood was very generous in donating some
of his specimens from England to Ecosur
Reference Collection.

Type locality. Western coast of Bahia
Chetumal (18°29'40" N, 88°17'23" W), in
mixed bottoms at 1 m depth, boring into cal-
careous sedimentary rocks.

N. pelagica
Female Male Female
21 16 18-20
8 7 7?

Distribution. N. garwoodi n. sp. isappar-
ently restricted to shallow mixed bottoms in
Chetumal Bay, Mexican Caribbean; being less
abundant toward the north of the bay.

Biology. N. garwoodi n. sp. is a cryptic
species that bores into calcareous sedimentary
rocks. It makes mucous tubes and feeds upon
adgee and sediment. Heteronereis were found
during April, May, June, September and October.

DISCUSSION

N. garwoodi n. sp. can be easily confused
with N. oligohalina Rioja and somewhat
resembles N. pelagica Linnaeus; these species
differ in the features included in table 2. Other
species can be separated with the included key.
Even in heteronereis, these species differ as
shown in table 3.
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Key to species of Nereisrecorded from the Grand Caribbean Sea
(modif. Salazar-Vallegjo and Jiménez-Cueto 1997; type localities included if not described from the region)

Parapodial rami very long; four tiny eyes; areas VII-VIII with 30 denticles ............... ... ... ...
.............................................................. N. caymanensis Fauchald, 1977

- Parapodial rami short; eyesvariable; areas VII-VIIl variable . ......... .. .. ... . . 2
Anterior notopodiawith three ligules .. ... .. ... . 3
- Anterior notopodiaWith two ligUIES . . . . ..o 4

Dorsal cirri shorter than superior notopodial ligule; areas V1I-VI1I with 5 cones; areaVV without cones . .......
................................................................ N. gogjirana Augener, 19331
- Dorsa cirri longer than superior notopodial ligule; areas VII-VIII with two rows of paragnaths (anterior with
median ones, posterior with small ones); areaV with Upto4CoONeS . ... .ot
....................................... N. lamellosa Ehlers, 1868 (Adriatic Sea, Mediterranean Sea)

Dorsal cirri shorter than superior notopodial ligule; pharynx with paragnaths only on areas I, IV and VI ... . ...
................................................................... N. grayi Pettibone, 1956

- Dorsal cirri aslong as or longer than superior notopodial ligule; paragnathsin moreareas . ............... 5
Anterior notopodiawith triangular [iguIES . . . .. ... 6
- Anterior notopodiawith rounded ligules . . ... ... . 8

Areas VII-VIII with 3-5 rows of small and medium paragnaths .. ............ . i
........................................... N. rigida Grube, 18572 (Puntarenas, Pacific Costa Rica)
- Areas VII-VIII with asinglerow of 5-61argeCones . ... ... ...ttt 7

Longest tentacular cirri reaches setiger 7; area VI with 9 conesinagroup .. ........... N. riisei Grube, 1857°
- Longest tentacular cirri reaches setiger 4; area V1 with 3 conesin an irregular row . .N. allene Pettibone, 1956

Notopodial falcigers with blade entire, without distal tooth . ... .............. N. largoensis Treadwell, 1931°
- Notopodial falcigers with blade entire, distal tooth sometimesrecurved . .............. .. ... .. ... ... 9
- Notopodial falcigers with blade bifid, with 1-2 accesory largedenticles ............ ... ... ... ... .... 12

Falcigers with long blade; areas VII-VII1 with 2-3 irregular rows of median denticles .....................
.................... N. victoriana Augener, 1918 (Cameroon)- N. falsa de Quatrefages, 1865 (Black Sea)-
............................................................ N. callaona (Grube, 1857) (Peru)®

- Falcigers with short blade; areas VI1-VI1I1 with several rows of denticles of different/samesize........... 10

Longest tentacular cirri reaches setiger 11 (9-12); areas V11-V111 with large cones (bores calcareous rocks) . . . . .

........................................................................ N. garwoodi n. sp.
- Longest tentacular cirri reaches setiger 7 (3-10); areas VII-VIII with medium and small cones in both lines (in
soft bottoms or sediment pouches) . ............ i N. oligohalina (Rioja, 1946)’
Longest tentacular Cirri reaches SEtiger 4-5 . . ... .o 1

Areas VII-VIII with cones of about the same size; areal with2-3cones. . ........... ...t
............................................................... N. occidentalis Hartman, 1945

- Areas VII-VIII with large cones in the anterior line and small cones in the posterior line; area | with 1-2 cones
...................................................... N. pelagica Linnaeus, 1758 (NW Europe)

Four eyes visible dorsally; areas VII-VIII witharow of denticles . . ......... .. ... it 13
- Two eyes visible dorsally (posterior ones covered by peristomium); areas VII-VIII with only four cones . .. . ..
.............................................................. N. panamensis Fauchald, 19778

Prostomium cleft anteriorly . ........ . . N. falcaria (Willey, 1905) (Sri Lanka)®
- Prostomium entireanteriorly .............. i N. jacksoni Kinberg, 1866 (Australia)l®
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This might include Paraleonnates
guadalupensis Amoureux (1985).

The description by Augener (1906) differs
from the original; in the Caribbean form
the longest tentacular cirri reaches setiger
2, while in the original description (Grube
1857), the longest cirri reaches setiger 9.
This species is regarded as pan-neotropi-
cal (Zottoli & Long 1988) and has been
recorded in California and the Gulf of
California as N. ambiguus Treadwell
(1937) and in the NW Atlantic as N. pau-
cidentata Treadwell (1939); they could be
different species.

In an earlier key (Salazar-Vallegjo &
Jiménez-Cueto 1997), this species could
not be separated but new information from
the redescription by de Ledn-Gonzalez et
al. (1999), allows its recognition.

This speciesisdifferent from both N. occi-
dentalis and N. oligohalina; besides its
lens-shaped blade in posterior notopodial
falcigers, it has very short tentacular cirri,
the longest one barely reaches the tip of
palps. This approaches N. largoensisto N.
pelagica but they differ in the size of the
eyes, being smaller and free from each
other in N. largoensiswhile in N. pelagica
arelarger and each eyein thelateral pair is
nearly fused to each other.

The order of the species indicates their
probability of being present in this region
and not any synonymy because they could
be different species.

Most estuarine records of N. occidentalis
Hartman or N. pelagica from the
Southwestern Gulf of Mexico, might
belong to this species, which is common
in sediments accumulated in or around
oysters.

The record by San Martin (1994) for
Cuban waters belongs to this species; it
was amistake to contradict that in our pre-
vious key (Saazar-Valgo & Jiménez-
Cueto 1997) and has been pointed out by
de Ledn-Gonzdlez et al. (1999).

In the previous key (Saazar-Valgo &
Jiménez-Cueto 1997), N. kauderni was

included. Theright name should be N. fal-
caria Willey (1905); it was described in
Ceratonereis because of its cleft pros
tomium. Its synonymy was suspected by
Fauvel (1953:188) and was indicated by
Hartman (1959).

10) Other similar species can be found in the
review by Hutchings & Turvey (1982).
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RESUMEN

Se describe N. garwoodi n. sp. con base en ocho
ejemplares sintipos (seis atokos y dos heteronereis) reco-
lectados en el sublitoral (1 m) en la bahia de Chetumal y
se define la variacion en los paragnatos de las areas diag-
nésticas de la faringe usando 180 gjemplares, las cudles
son 1:10(SD=1.9); 11:30 (SD=2.6); 111:41 (SD=5.2); 1V:29
(SD=3.5), V:1, VI:4, VII-VIII:>30. Se caracteriza por te-
ner un cirro tentacular que alcanza el setigero 11. Seinclu-
ye unaclave revisada para | as especies de Nereis registra-
das en el Gran Caribe.
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