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ABSTRACT _

SUAREZ-MORALES , E.; PUERTAS. L.. and GASCA. R.. 1999. Medu san i Cnida ria i Asse mblages off the Caribbea n
Coast of Mexico. Journal of Coastal Research . 15(1 J. 140-147. Royal Palm Beach I Florida I. lSSN 0749-0208.

The species composit ion, distribut ion and abun dance of medusae collected ofTthe Mexican coast of the Caribbean Sea
was an alyzed from sa mples gathered from oblique plankton tows 10- 50 m i du ring five month s 1Febr uary, March, May.
August and November , 199]), The highest mean medu san abunda nce was observed dur ing March 12.354 org.ll 000 m i l

while lowest values occurred in August (102 OI'g.l1000 m'), Twenty-four species and 4 genera were ident ified. Linuche
unguiculata , Liriope tetraphvlla , Clytia mccrady and Aglaura hem istomu were the most abundant. They represented
more than 96'7t of th e tota l medusan numbers. Cluster analysis and the known ecological affinit ies of the species revealed
two oceani c (prima ry and seconda ry 1and one nerit ic asse mblage whose distribut ion showed month to month variat ions .
apparently related to the prevailing wind regimes. Intergradat ion of these asse mblages and the presence of oceanic and
even deep-living species very ncar the coast was att ributed to the narrowness of th e continental shelf.

ADDITIONAL INDEX WORDS: Medusae. zooplankton. coast. Caribbean, Mexiro.

INTRODUCTIO N

Knowledge of th e medusan fauna of coast a l-n er it ic a nd oce
a nic waters of th e No r t h wes tern T r opi ca l Atlan t ic is s t ill li m
it ed (S EGURA-P UERTAS, 1992). Th is is es pe cia lly t rue for t he
e as ter n coast of t he Yucatan Peninsula , a ls o known as the
Ca r ibbea n coas t of Mexico, where t he s pecies com posi tion a nd
population dynamics of m edusa e re ma in largely unknown.
There is some rec e n t work on a dj acen t areas , wit h mu ch e m
ph a s is p la ced on the hi gh ly producti ve Ca m peche Bank (S E
GURA-P UERTAS, 1991 , 1992 ; S EGURA-P UERTAS a nd OR DO
NEZ-LOPEZ, 1994 ). Th e work of PH ILLIPS (19 72 ) in t he G ulf

of Mexi co inc lu ded 3 s ta t ions within the Mexi can Ca r ibbe a n
a re a . Other st ud ies dealing w it h medusae h ave exa m in ed es
t ua r ine and li t tora l systems a lo ng t he sa m e coast (CO LLADO
et al ., 1988 ; ZAMPONI et al , 19 90 ; ZAMI'ONI a nd S UAREZ-M o
RALES, 199 1; S UAREZ-MoRALES et al ., 1995 ) a n d in reef a reas
of Beli ze (LARSON, 1982 ). However, relati vel y li t t le e ffor t ha s
been m ade to stu dy th e m edusa e dw elling offs ho re (SEGU RA
P UERTAS, 1992).

Hydrom edusa e a re the most important grou p of ge la ti nous
zoop la n k t on in coast a l bays of th e Mexican Car ib bea n (GAS
CA a nd S UAREZ-MoRALES, 1994 ). However , quantitati ve in 

formation on t he medusa n community off t h is coast of Mexico
is s t ill limi t ed . Thi s s t u dy describes ch a nges in th e nu me r ical

96062 Receiced 11 January 1996; accepted in revision .9 Januurv
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abundan ce , com pos it ion a nd di versity of th e medusan fa una
during five months of 1991 , a nd a nalyzes their d istributional
patterns in Mexican Car ibbea n wate rs duri ng t hi s peri od .

The s u rv eyed a rea lies bet ween 18° and 2 1°30 ' N a nd 86 °
30 ' a nd 87°50 ' W, off th e Me xican coa st of t he Ca r ibbea n Sea
(F ig u re 1J. Th is a rea represen ts the northwesternmo st limit
of t he Ca r ibbea n Basin . It receives the flow of Cari bbe a n wa
te rs before they e n te r th e G u lf of Mexico t hrough t he Yu catan
Cha n ne l. The s he lf is ve ry na rrow a long thi s coast a nd depth
drops very q u ick ly a ft e r t he fir s t 50 or 60 m offs ho re (M ERINO
a nd OT EHO. 199 1 J. Alon g t he Mexican Car ibb ean , fro m Isl a
Contoy in the north , down t hrough t he Beli zean coast, runs
the wo r ld 's second la rgest barri er reef, with Ba nco Ch inchor
1'0 . a la rge ocea n ic a to ll , off Xca lac (JOR DAN, 1993 J. Surface
wate r t emperature is h igh est in July-August (32 °C ), a nd low
est in Dece m ber-January (2 1°C) . Mean a n n ua l salin ity a long
t hi s coast va r ies wit h in t he 32-36 PS U range . Ocea nograph ic
cond itions ove r t he e n tire Ca r ibbe a n coast of Mex ico a rc in
flu enced by t he Yu ca t an C u r re n t, which flows northwards
before e n te r ing t he Yu ca t an Cha n nel; it cre a tes a coa stal
countercurrent flowing sou t hwards . T he st rength of the Yu
cata n Cu r re nt va r ies seasonally, with it s maximu m intensi ty
during s pr ing. a n d minimum in winter (MERI NO. 1992 ).

MET H O DS

Fi ve cr u ises were carried ou t dur in g Feb ruary , Ma rch . May.
Augu st a nd November, 1991 , on board "Dragamina s" (D1-121
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Figure 1. Surveyed area with zoopla nk ton sampling s tations off the Mexican coas t of the Caribbea n Sea (199 1).

ships of th e Mexican Secretarfa de Marina (February:0 -12;
March: 0 -04; May, August and Novemb er: 0-05). The sa m
pling plan included 22 stations (Figu re 1); th e number of sam
ples obtained during each month was vari ab le (see Tabl e 1).
Zooplankton was collected by surface obliqu e hauls (0-5 0 m)
using a square-mouthed (0.45 m per side ) standard plankton
net (0.5 mm mesh-size). Thi s net allowed collection of sma ll
and medium-sized medusae. A digital flowmeter was attach ed
to the net mouth to estimate the volume of wat er filter ed; th e

mean amount of water filter ed was about 160 rna (16% of 1000
rn") per haul. Zooplankton samples were fixed and preserved
in a buffered 4% form alin solution (SMITH and RICHARDSON,
1979 ). Medu sae were sorted from th e entire sample and th en
identified . Density data were combin ed from data se ts of the
five crui ses . Sh annon-Wiener' s Diver sity Ind ex was est ima ted
(bits/individual, which represents th e uncertainty degr ee about
the identity of a given species) , a long with th e Ind ex of Im
portan ce Valu e (IN) as a domin an ce measurement, and th e
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Table 1. Mean density (org, / 1DOOm';), with standard deviation ( 2 s.d.), and relative abundance (CJr) of medusae species during each of five CAR/BE cruises off the Mexican Caribbean Sea (1991 J. The ~
number of stations visited is indicated next to each nwnth (n). The arrangement of species is phylogenetic.

CARIBE I CARIBE II CARIBE III CARIBE IV CARl BE V
February (22) March n 7) May (20J August (22) November (8)

Density '7r Density q Density '7r Density '7r Density '7r

*Bougainvillia muscus (Allman) 0.40 0.27
(±1.68)

Bythotiara depressa Naumov 0.5 0.31 0.4 0.01
(±1.98) (±1.39)

Euphysora gracilis (Brooks) 0.33 0.21
(± 1.40)

Cytaeis tetrastyla Eschscholtz 0.23 0.009 0.60 0.58
(±O.82) (± 1.88)

Amphinema dinema (Peron & Lesueur) 3.19 2.2
(±7.13)

A. rugosum (Mayer) 0.4 0.25
c..... (± 1.64)
§ Stomotoca pterophylla Haeckel 0.25 0.16 tr:

g 1:::: 1.04) ~

;- Hvbocodon forbesi Mayer 0.23 0.009 0.4 0.27 ~
~ (±O.82) (± 1.68J ~

2 Zanclea costata Gegenbaur 16.2 10.7 2.13 0.09 1.7 1.16 2.42 2.37 0.92 0.6 ~

£- (±43.51) (~3.30J (:±:3.27) (=!=5.11) 1±2.07) S-
;; Aequorea aequorea Peron & Lesueur 0.4 0.27 0.93 0.90 ~'J,
~ (::!=1.68J (:±:2.93) ~
~ Laodicea undulata Forbes & Goodsir 0.4 0.27 ~
~ ~

P" (=1.68) -e
~ *Staurodiscus tetrastaurus Haeckel 3.19 2.2 ~

: (~7.13J S
~Ol Obelia sp 0.9 0.58 0.42 0.31 ~

~ (:±:3.77) (::!=1.78) 5.-
...... Phialidium mccrady (Brooks: 4.3 2.81 0.31 0.013 10.4 7.20 4.71 4.61 6.38 4.4 0
~_ (±8.81) (±1.11) (±31.96) (±10.21) (~14.27) ~

28 Aegina citrea Eschschotz 1.84 1.80 g
c.o

(±4.18J
Solmundella bitentaculata (Qy. & Gaim.J 8.9 5.9 1.15 0.05 7.69 7.53

(±17.89) (:±:2.82) (::!::15.95)
Pegantha triloba Haeckel 1.84 1.2 0.31 0.013 0.45 0.32 4.44 4.34

(±6.12) (::!::1.11) (±1.91J (~6.56J

Liriope tetraphylla (Cham. & Eysen.) 67.10 44.1 5.84 0.24 21.0 14.5 8.57 8.38 112.6 77.7
(=99.64) (:±:6.88) (:±:37.68) (±11.36) (±249.25)

Aglaura hemistoma Peron & Lesueur 38.64 25.4 1.67 0.08 44.9 31.0 65.6 64.2 15.04 10.4
(±98.99J (±4.02J (:±:88.87) (±81.05) (=!=19.54)

Rhopalonema velatum Gegenbaur 5.87 3.9 4.37 0.18 0.94 0.65 1.70 1.66
(±17.78J (±5.34J (::!=2.76) (±3.61J

Linuche unguiculata Schwartz 2335 99.2 57.6 39.7
(±8420.90J (±143.11)

Nausithoe punctata Kolliker 7.33 4.8 2.54 0.11 4.61 3.18 3.71 3.63
(±17.85) (±5.60J (±8.96) (±11.74)

Carybdea alata Reynaud 1.85 1.27
(±4.14)

C. marsupia/is (Linne) 0.40 0.25 0.90 0.62 1.85 1.27
(± 1.64) (±3.82) (±4.14)

Not previously recorded in the Caribbean Sea or Gulf of Mexico
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Figu re 2a-e. Monthly den siti es (org.l1000 m' ) of medu sa e for sa mpling sta tion during th e sur veyed period in th e Mexican Ca r ibbea n Sea .

Bray -Curtis Similarity Index, which allowed th e det ection of
station clusters in each month (LUDW IG and REYNOLDS, 1988).

RESULTS

Mean sur face tem perature during the five cruises was 28°C,
with a minim um of 23°C in February. Sa linity averaged 35.2
PSU, with a maximum of 35.6 in November, and a minimum
of 34.5 in February. Total medusan densities showed temporal
variation between cruises. Highest tota l mean density was re
corded during March (x = 2,354 org./l000 m"; in thi s crui se,
99.3% of the medusae were Linuche unguiculata, from only one
stat ion; without L. unguiculata, th e mean abundance valu e
drops to 19 org./l000 m"). Total mean densities for other
months (with L. ungu iculata ) were : February (152 org./lOOO

m"), May and November (145 org./l000 m"), and August 002
org./l000 m''). The distribution of total den sitie s of medu sae at
each station during each month is shown in Figure 2.

A total of 24 species (20 hydromedu sae and 4 scyphome
dusae) belonging to 22 genera, wer e collected in th e surveyed
area (Table 1). On ly Liriope tetraphylla , Phialidium mccrady ,
Zanclea costata , and Aglaura hemistoma were recorded dur
ing all five cru ises (Figure 3). These four species , along with
Linuche unguiculata were the most representative medusae
throughout the five months sampled. Together they consti
tuted about 97% of th e total overa ll medusa n catch (83% in
February, more than 99% in March; 93.4% during May ; 79%
in August; 93% in Novemb er ). Th e remaining species formed
a mino r compon ent. The re lative abundance and estimated

CARIBE I CARIBE" CARIBE III CARIBEIV CARIBEV
(February, 1991) (March, 1991) (May, 1991) (August, 1991) (November , 1991)

o *
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Figure 3. Dist ribution of the three most abunda nt species in th e Mexican Ca ribbean Sea during the surveyed period.
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Figu re 4. Den drograms from clust ering by Bray-Curtis Ind ex, and distribution of result ing assem blage s du ring th e five months.

den sity of each medu san species du ring th e five cruises IS

shown in Tab le 1.
In February the most abunda nt species was L. tetraphylla ,

representing 44% of th e total medu sae nu mbers; it was fol
lowed by A. hemi stoma (25.3%) and by Z. costata 00.7%).
Liriope tetraphylla occurred in 90% of the sta tions, while
both , A. hem istoma and Z. costata, occurred in 27%. Th e In
dex of Importan ce Value (IlV) showed a high dominan ce of
L. tetraphylla (77.36), followed by A. hemistoma , Z. costata
a nd Solmundella bitent aculata (IlV below 40). Mean diversity
was low, below 1.0 bit s/ind o Clus teri ng reveal ed tw o station
groups (Figures 4a, b), the first - ocean ic- includ ed sta t ions
on the fully ocea nic zone and in the area close to the she lf
bord er. In th is assemblage , very low den sit ies of L. tetra 
phylla (below 4 org .ll 000 m"), and th e occurrence of one or
two addit iona l species, were obse rve d. Th e second assem
blage (ne ritic) showed th e sa me distribution as th e first one;
it included stations with abunda nt L. tetraphylla (over 18
org.ll000 m"), some ocea nic species (S . bitenta culata , N. punc-

tata , R. velatum, P triloba i, plus two nerit ic deri vatives (Am 
ph inema rugosum , P. mccrady ). Diver sity wa s high .

In March , th e aggregat ing coas ta l species Linuche ungui 
culata represented up to 99% of total medusan numbers, fol
lowed by L. tetraphylla (0.25%) and by Rh opalonema oelatum
(0.18%). Although L. unguiculata was th e overa ll most abun
dant species during this cru ise, it occurred in only one sta
tion, whil e both, L. tetraphylla and R . velatum, occurred in
more th an 50% of th e sta t ions . Of course , IIV values for L.
unguiculate were extre mely high 0 02.2), followed by L. tetra 
phylla (21.4), R . velatum (21.3) and Z. costata (5). Diver sity
was slight ly higher than in February. Two station clus ters
were defined (Figu res 4c,d), with a distribution simila r to
that in February. A first gro up (oceanic) showed low densities
of L. tetraphylla with one or two additional species , and low
diversity. A contrasting second group (ne ritic) showed high
densities of L. tetraphylla with severa l othe r oceanic species
(A. hemi stoma , R. velatum , Z. costatai , a nd with only L. un
guiculata as the neritic species .
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Ta ble 2. Previous Caribbean and southern Gulf of Mexico records of the
medusae collected in th is survey.

* Not previou sly recorded in tbe Caribbea n Sea or Gu lf of Mexico
Key for numeric referen ces in ta ble: l. -LAllSON (1982) , 2. - PHILLIPS
(1972), 3.-SEGUIlA- PUEilTAS (1992 ), 4.- SEGUIlA-P UERTAS & ORo6NEZ 
L6 1' ~;z ( 1994 ), 5.-ZAMPONI et al. (1990 ), 6.-ZAMPONI & SUAREZ-Mo 
RALES (199 1), 7.-SUAREZ-MoRALESet al . (1995 ).

(LARSON, 1982), 70% from neriti c waters of th e Gulf of Mex
ico (PHILLIPS, 1972 ),79% from th e Ca mpeche Bank and part
of the Mexican Cari bbea n (SEGURA-PUERTAS, 1992 ; SEGURA
PUERTAS and ORDONEZ-LoP EZ, 1994 ), and only 28% of th e
species found in our study have been record ed in coas tal/es 
tu arine sys te ms along the Mexican Ca ribbean (PHILLIPS,
1972 ; ZAMPONI et al. , 1990; ZAMPONI and SUAREZ-MoRALES,
1991; SUAREZ-MoRALES et al. , 1995). Th e fauna of th e west
ern most portion of th e Ca ribbea n Sea see ms to be an inter 
mediate compl ex with mixed Caribbea n (L. unguiculata , Car
y bdea alata , C. m arsupiali s i and Gulf of Mexico/Campeche
Bank (Za nelea costa ta, Laodic ea undulata, Aequorea aequo
rea ) derivatives , with some additional influence of th e adj a
cent estua rine/coastal and reef sys te ms along th e Ca ribbea n
zone. Th e st rong fauni stic affinity with th e Ca ribbea n is re
lated to the primary influ ence of the Tropical Surface Water
from th e Equ atorial Curre nt System in the area, which has
been proved for oth er zooplankton groups (SUAREZ-Mo RALES
et al ., 1991 ; GASCA and SUAREZ-MoRALES, 1991 ).

Th e near-shore hydro gr aphic stru ctu re along th e Ca ribbe
an coast of Mexico is related to the st re ngth of a coas tal coun 
tercurrent moving southwards (MERINO, 1986) from th e
northernmost edge of th e Caribbea n coas t , whi ch is also th e
ea stern most portion of th e Campeche Bank. It s influ en ce
would explai n-at least partially -the high affinity of the lo
cal medu san fauna with th at of the Ca mpeche Bank (79%)
(SEGURA-PUERTAS and ORDONEZ-LoPEZ, 1994 ) and the Gulf
of Mexico (71%J (PHILLIPS, 1972 ). The affinity is sur prisingly

"Bougainoillio mu scus
Bythot iara depressa X X
Euphysora gracilis X X
Cytaeis tetrastyla X X
Amphi nema dinema X X
A. rugos um X X
Stomotoca pterophylla X
Hybocodon forbesi X X
Za nclea costate X X
Aequorea aequorea X X
Laod icea un dulata X X
"S taurod iscus tetrastaurus
Obelia sp . X
Phialid ium m ccrady X
Aegina citrea X X
Solmundella bitentaculata X X
Pegantha triloba X
Liriope tetra phylla X X
Aglaura hem istom a X X
R hop alonem a velatum X X
Linuche unguiculaia X
Nausithoe punctate X X
Carybdea ala la
C. marsupialis

Belize
(1)

X
X X
X X

X
X X

X
X X

X
X
X
X

X
X X
X

X X
X X

Mex.
Carib.

(2, 5. 6, 7)

Campecbc
Bank
(3, 4)

Gulf of
Mexico

(2)

DISCUSSION
Previous record s of medusae from th e Ca mpeche Bank and

th e northern portions of th e Mexican Ca ribbean include 59
species (PHILLIPS, 1972 ; SEGURA-PUERTAS, 1992 ; SEGURA
PUERTAS and ORDONEZ-Lo PEZ, 1994). Two new biogeograph
ic records (Bougainvill ia muscus (Allma n) and Staurodiscus
tetra staurus Haeckel) ca n be added to th e region al lists (Table
2). A comparison of th e species record ed in th is survey with
tho se of previous regional work s, showed that only 42% of the
species recorded here have been reported from coas ta l Beli ze

In May the most abundant species was again L. unguicu 
lata , (40% of total medusan numbers), followed by A. hemis
tom a (30.9%) and L. tetraphylla 05%). L inu che unguiculata
occurred in 33% of th e sta t ions ; however, A. hemistoma (61%)
and L. tetraphylla (55%), were mor e widely distributed . Th e
IIV showed a shared dominance of A. hemistoma (51.7) and
L. unguiculata (51.1), followed by L. tetraphylla (33) and
Phialidium mccrady 06.6). Diversity wa s low (under 1.5 bits/
ind .). Three clusters were defined (Figs. 3e,fJ. Th e first one
(ne ri t ic) included she lf bord er stat ions , with very low den si
ti es of L. unguiculata and of L. tetraphylla, a nd with th e rel 
evant occurrence of th e neritic P. mccrady , Euphysora gracilis
and Z. costata; this group showed a low diversity. Th e oceanic
group show ed a mor e offshore distribution , high den siti es of
L. unguiculata (10- 73 org.l1000 m") and A. hemistoma (over
8 org.l1000 m"), together with oth er oceanic (L. tetraphylla ,
N. punctata , L . undulata , A. aequorea i and neriti c (H. [orbesi ,
B. ramosa ) medusae; diversity was high er. A third group of
widespread localities showed the occurre nce of th e oceanic
species A. hemistoma , with minimum den sities.

In Augu st, A. hemistoma was th e most abunda nt species
(64% of th e total medusa e numbers), followed by L. tetra 
phylla (8.3%) and by S. bitentaculata (7.5%). Aglaura hemis
toma occurred in all th e sta t ions; L. tetraphylla occurred in
70%, whil e th e other species occurred in less th an 40% of th e
sa mpling stat ions . Aglaura hemistoma showed a high domi
nance mv = 92.7), whil e L. tetraphylla (28.3) a nd S. biten 
taculata 0 6.1) were fairly less dom inant. Diversity was low,
mostl y under 1.5 bit s/ind oAgain, two clus te rs appeared Wigs .
4g,h). The oceanic assemblage, with stations on th e outer
most oceanic areas, showed high den sities of A. hemistoma ,
together with th e oceanic S . bitentaculata, L . tetrapliylla, P.
tril oba , N. punctata , and R. velatum. Thi s assemblage showed
a high diversity. The neritic group included sta tions close r to
th e she lf border, with low diversity, low densities of A. hem 
istoma , and th e occurrence of th e neritic Z. costata and th e
oceanic P. triloba and A. cit rea .

In November, L. tetraphylla represented 77.7% of th e tota l
medusae numbers, followed by A. hemistoma 00.3%) and by
P. mccrady (4.4%). Liriope tetraphylla occurred in 40% th e sta
tions; A. hemistoma was more widely distributed (80%), whil e
th e rem aining species occurred in only one sta t ion. Liriope te
traphylla was th e dominant species (IIV = 94.3), followed by
A. hemistoma (43.7) and P mccrady 02.7). Diversity was low
(below 0.6 bits/ind .). Cluste ring formed two assemblages (Figs.
4ij ). The neritic b'TOUP showed low densiti es of L. tetraphyll a
and A. hemistom a , and th e occurrence of the ner itic P. mccrady
and Amphinema din ema . The oceani c one includ ed sta t ions
with A. hemistoma , C. alata , and C. marsupialis .

Jo urna l of Coastal Resear ch , Vol. 15, No. I , 1999
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Table 3. Comparison of the relative abundance ('it-) of the most common medusae recorded by Segura-Puertas & Ordonez-Lopez (1994) and by this survey, off the
Mexican Caribbean Sea during the warmest (S-P & O-L: July; this survey: August) and coldest (S-P & O-L: January; this survey: February) months surveyed.

Segura &Ordonez (1994) This Survey

Aglaura hemistoma
Li riope tetraphvlla
Nau sithoe punctata
Rhopalonema relotu m
Zanclea costata

July

72.7
11.8

4.5

7.5

.Ianuary

45.4
13
4.1

6.7
21.3

August

64.3

8.4
3.63

1.7
2.3

February

25.4
44.1

4.8

3.9
10.7

Comment

summer species
all seasons
all seasons
all seasons
winter species

higher than that estimated with the adjacent Belizean area,
southwards (41fk) (LARSON, 1982),

The medusan fauna of reef environments in the area has
been proved to be particularly diverse (i.e., more than 75~ of
the 71 medusae species recorded by LARSON (1982) in the
coasts of Belize were associated with reef environments), In
this work, even at those stations located relatively far from
the main reefs, the medusan fauna seemed to be enriched by
the reef influence in the neritic environment; some of the
most speciose samples throughout this survey were from sta
tions near the large oceanic atoll Banco Chinchorro, or near
the coastal reef areas (sta, 21, February; sta. 5, March). How
ever, the arrival of these allochthonous medusan species only
effects a local enrichment of species, but does not increase
the overall number of individuals. This has been observed by
GILl et al. (1988) in the western Mediterranean.

SEGURA-PUERTAS and ORDONEZ-LoPEZ (1994) reported 6
species (A. hemistoma, L. tetraphylla, N. pu.nctata, R. oelaiu m .
E. gracilis and Z. costata) as being the most representative
in the Campeche Bank and part of the Mexican Caribbean
Sea. Results of our survey largely agree with this scheme (see
Tables 2 and 3); at least three of these species (A. hemistoma,
N. punctata, Z. costata s have been reported as highly abun
dant in other Atlantic areas (GILL and PAGES, 1987; GILl et
al., 1988), The relevant seasonal (March-May) occurrence of
the aggregating species L. unguiculata along the Caribbean
coast of Mexico, seems to be a distinctive and dominant fea
ture of the neritic and near-oceanic environments along this
coast. Several of the main factors of aggregation of medusae
described by ARAI (1992) occur along the coasts of the Mexi
can Caribbean Sea.

It is normal for planktic cnidarians populations to be dom
inated by a few of the commonest species which have a large
influence on the overall features of the communities (PUGH,
1984; GILl and PAGES, 1987), Our results support this con
cept; the most abundant species are homogeneously distrib
uted throughout the surveyed area (see Figs. 2 and 3), Uni
formity in the distribution of planktonic cnidarian species is
related to their high adaptability (GILl et al., 1988); this
would explain the wide distribution of the most abundant
medusae in our area.

In the Mexican Caribbean, a number of oceanic medusae
such as Liriope tetraphylla, S. bitentaculata and C. tetrastyla
reach neritic and even estuarine waters. Similarly, oceanic
species have been recorded within the Bahia de la Ascension
(SUAREZ-MORALES et al., 1997); P. mccrady; a neritic deriva
tive, has been recorded from the middle portions of Chetumal
Bay (SUAREZ-MORALES et al., 1995). The occurrence of oceanic

fauna well inside the coastal systems in the area has been
proved also for other zooplanktic groups (SUAREZ-MORALES et
al., 1994; SUAREZ-MORALES and GASCA, 1996). According to
the results of MERINO (1986) with drifting bottles, planktic
organisms carried northwards by the western edge of the Yu
catan Current tend to drift inshore describing curved trajec
tories; this would explain the presence of several oceanic me
dusae very near the short shelf or even in the embayments
along our study area. The two main types of assemblages de
fined by the Bray-Curtis Index (neritic and oceanic), showed a
uniform pattern throughout the five surveyed periods, with an
overlapping distribution and irregular zonation patterns along
the entire coast. Both assemblages overlapped along the sur
vey area, probably as a result of the mixing processes between
oceanic and neritic waters, and favoured by the shelf narrow
ness. SANCHEZ-VELASCO and FLORES-COTO (1994) described
the Mexican Caribbean area as featured by oceanic species,
but mixed with coastal forms due to the narrowness of the
continental shelf and the closeness of reef environments. Ap
parently, the effect of the coastal countercurrent prevents the
formation of a distinct inshore-offshore gradient of medusae,
which is common in other shelf-related areas (PAGES and GILl,
1992), The occurrence of bay-resident or euryhaline medusae
mixed with the oceanic fauna has been reported also by ARAr
and MASON (1982) in the Strait of Georgia, and by GILL et al.
(1988) in the Mediterranean.

As a consequence of the narrowness of the shelf in this
zone, deep-water oceanic species such as B. depressa (st. A,
February; st. 15, March) and Aegina citrea occur very near
the shore. The occurrence of the former species in the north
ern portion of this Caribbean coast has been previously at
tributed to upwelling (SEGURA-PUERTAS and ORDONEZ-Lo
PEZ, 1994); however, our results show that it can also be col
lected occasionally in coastal non-upwelling areas, probably
during the top part of its vertical migration. Aegina citrea has
been recorded also in shallow bays of British Columbia by
ARAI and MASON (1982).

From the known ecological affinities of the recorded me
dusae, three general groups can be stated: (1) oceanic species
(S. pterophylla, Z. costata, L. undulata, S. tetrastaurus, L. tet
raphylla, S. bitentaculata, P. triloba, A. hemistoma, R. vela
tu m, N. punctata, C. tetrastyla, C. alata and C'. marsupiolisi,
which represented 54~ of the medusae; (2) neritic/coastal
species (B. ramosa, E. gracilis, A. aeguorea, A. dinema, A.
rugosum, H. forbesi, L. unguiculata, Obelia sp. and P mccra
dy i, which accounted for 38~ of the medusae, and (3) deep
living species (B. depressa, A. citrea . The study area showed
an oceanic affinity with a variable degree of neritic influence.
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Oceanic species were dominant or subdomina nt during th e
five-month survey. The influ enc e of she lf waters in th is com
munity was represented by the occurrence - during th e five
cru ises-of P. maccrady , a typical neri tic species . Oth er coast
a l and neritic medusae, such as A. aequorea , E. gracilis, A.
dinema , A . rugosum and H . [orbesi were recorded well outside
th e she lf border prob ab ly as a result of the hydro logic mixing
processes betw een th e edges of the main current a nd of th e
counte rcurrent.

The st udied area represented a mixing zone in which oce
anic, neriti c and deep-living species show intergradating dis
tributional patterns during the surveyed period . Thi s fact is
rela ted with th e presence of different types of environments in
a relatively redu ced space range, and by th e mesoscale disper
sion and tra nsport effect of th e local hydrographic dynami cs.
Thi s pattern is probably valid yea r-round. A simila r mixture
of oceani c, deep-living and neritic-coastal medu sae was de
scribed by ARAI and MASON (982) for an oceanic area with a
st rong influence of th e she lf and adjacent sha llow bays.

Medu san highest densities were observ ed at sta t ions near
th e coas t , where crus tacean zooplankton is more abundant
(GASCA and SUAREZ-Mo RALES, 1994; SllAR EZ-MoRALES et
al ., 1994 ). Local herbivorous popul ati ons, mainly of decapod
larvae and copepods , see m to be th e main food source for
medu sae. However, th ere is st ill little qu antitati ve informa
t ion on th e impact of th ese predators and the re a re difficul
ties in making conclusions abou t th e ways cnida rians a nd
th eir preys are related ( PUG H and BOXSIIALL, 1984 J.
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