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Table 2 (continued) 
GN BC GO N· CAT. 

Family Luciculiidae 
l.JlciC" ,M QWlfis Wolfenden 1911 X UCR-I IOI -05 

Family Augaptilidac 
Ha/optillU Omlltus Griesbrecht 1892 X UCR-2098-03 

UCR·2 102-07 

Family Pseudodi.omidae G.O . San 1903 
Pseudodiapronuu criuobokMiJ Man.h 1919 X UCR·209 I-01 
P. wrigthi Johnson ]964 X X UCR·2Q90-{)6 

UCR-2103-04 
P. Walter 1989 X UCR-2(W.{)7 

Family CandKiicbe 
CaNlDcia carillo Giesbrecht 1889 X UCR-2090-07 

Family Ponlellidae 
UJbidouraucula Dana \849 X X UCR-2089-OJ 

UCR-2093-01 
UCR·2 100-02 
UCR-2 102-08 

L lubbockJ Grieste.:hl 1892 X X UCR·2101-011 

Family Acartiidae 
Acurtia cklllS; Giesbrecht 1889 X X UCR-2103-05 
A. dM.ae Giesbrecht 1889 X UCR-209 1-02 

UCR·2091-06 
A. liUjeborsiiGriebeehll889 X X UCR-209I-03 

UCR·2103-07 
A. IOlISa Dan, 1848 X UCR·2 103-08 

Orden Cyclopoidea Burmeister 1834 
Family Oithonidae 
OithoM plJUPti/ua Baird 184) X X X UCR-2094-09 

UCR-2095-03 
UCR-2 102-09 

O. simms alus 1863 X X X UCR·2{)94·10 
UCR·209S·04 
VCR-2102-IO 

Orden HarpartiooidaG.O. San 1903 
Family Tachidi idlc Sars 1909 
£lIttrpifID OCNri/r'OfIS Dana 1852 X X VCR·2()9().Q9 

UCR·2101..()9 

Family Clytetl'll"le5tridae S. Soott 1909 
rostra ta Brady 18n X X VCR·209G- JO 

VCR·2102· 11 

Family MiraciKbe 
gracilis Dana 1852 X X UCR·2088.()4 

UCR·2099.()J 

Orden PoeciIOlitomaloida Thorell 1859 

Family OncIcidae 
Griestxtthl: 1891 X X UCR·2092.()4 

UCR·2iOJ.10 
O. medikrraMa Claus 1863 X UCR·2J01· 11 
O. l'<!nl<$ta Philippi 1843 X X UCR·2092.Q5 

UCR·209S..0:5 

Family Cofyc.:idae 
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eN 
CorycatiU brtmhi Dana 1849 X 
C. f1acwJ Griesbrocht 1891 
C. Jpte/OJIIS Dana 1849 
CopiUa sp. Dana 1849 

Familia a.usidiidae Emblenlon 1901 
HtmicydofM rhakusillS Verv.&. Ram.l 966 X 

Family Sapphirinidae 
SapphiriNJ nigromacMla/tJ ClllIS 1863 
S. JctJrlilttJ Gricsbreeht 1891 X 

Candacia catu la , Pseudodiaptomus wrigthi, 
Centropages jurcalus (z vefijicatus) , 
Labidocua acuta, L. lubbock;, Acartia clausi, 
A . iilljeborgii, EUlupina ac utijrons, 
Clytemnestra rostrala, Macrosete fla gracilis 
and Oncaea coni/era. Other eleven species of 
calanoids recorded in the Costa Rica Dome 
(Su6rez & Gasca 1989), were common, which 
show the influence of typical oceanic waters 
principally at the mouth of Gulf of Nicoya. 

Differences were observed in the composi
tion and presence of copepods when the inner 
(shore station) and outer (offshore station) sta
tions of both gulfs were compared. The Gulf of 
Nicoya was dominated in its upper (shore sta· 
tions) part by typical neritic estuarine spec ies 
like Acartia lilljenborgii and Hemyciclops lha· 
iassius as well as species of Pseudodiaptomus. 
The fonner species is the most abundant in the 
Gulf of California (Briton et al. 1986) displacing 
A. Jonsa during summer. H.lhaiassius is a typi· 
cal species from estuarine waters (Bj6rnberg, 
198 1). The genus Pseudodiaptomus is circum· 
global in tropical and tempemte, shallow coastal 
waters (Walter 1989). The majority of the 
species found in this part of the Gulf of Nicoya 
are common in estuarine regions (Bj6rnberg, 
1981) and associated with the continental shelf. 
Some of them have been observed in equatorial 
waters from the east Pacific (Grice 1961 ) and 
from other regions such as the Indian Ocean 
(Kasturisangan 1963) and tropical Atlanlic 
(Bjlirnberg, 1963). Circumglobal distributions 
are widely accepted as commonplace among the 
epipl anktonic copepods occu rring in warm 
oceanic waters (Fleminger & Hulsemann 1973). 

Acartia lilljenborgii was the most numerous 
species. Acorria species generally dominate 
differe nt est uarine systems (Kimmerer & 
McKinnon 1987) probably because they are 

Be GO N· CAT. 

UCR.209Q.1 1 
X UCR·2102-12 
X UCR·2102· 13 
X UCR·2094· 11 

UCR-2088-05 

X UCR·2 103-09 
UCR-2094· 12 

very well adapted to maintain hi gh clearance 
rates (PaffenhOfer & Steams 1988). Also, estu
arine zooplankton, like other estuarine fauna, is 
usually more abundant and less diverse than 
oceanic zooplankton (Riley 1967). which was 
observed in both gulfs for mesozooplankton. 
especiall y copepods (Morales & Molina in 
prep.) and for chaetognats (Hossfeld 1996). 
Molina (1996) found differences in the ichthy
oplankton neritic-and ocean ic assemblages 
between inner and outer stations. Families like 
Engraulidae, Scianidae and Gobiidae were typ
ical of inner and ce ntral s tati ons, while 
My ctophidae, Bregmacerotidae and 
Trichiuridae dominated the outer stations. 

This is a clear example of the differences in 
the biological response to the environment of 
the organisms in the Gulf of Nicoya. However 
much more effort is required to understand the 
proper biology of the species. 

Both small species like Oncaea venusta. as 
well as larger species like Pleuromamma 
robusla, Eucalanus attenualUS, E. elongatus 
and Rhincalanus nasutus were typical of off
shore stations of the Gulf of Nicoya. Oithona 
plumijua and O. similis were found in the 
lower part too and both species are typical of 
oceanic waters. Small copepods like Oncaea 
and Oithona are considered, on a physiological 
basis, as stabilizers of the marine enviromment 
(Paffenh6fer 1993), because of their limited 
specialization. Compared with calanoids. they 
could be seen havi ng an advantage in survival 
over an extended range of environmental con· 
ditions (PaffenhMer 1993), although they were 
not found in the upper part of the gulf. 
However Oithtma spp. were common along the 
Pacific coast. 

The larger species like P. robusla. Calanus 
minor. Eucalanus spp. and R. snQJutus were 
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found during February and contributed signifi
cantly to biomass (Morales & Molina in prep.). 
The influe nce o f water masses ori ginating 
mainly in the Equatorial Countercurrent appear 
to be reflected here. Eucalanus species arc ty
pical of equatorial waters (Grice 1961 ), Some 
of these spec ies were morc abu ndant in the 
Costa Rica Dome Region (S uarez & Gasca 
1989). 

Coronado Bay was charac terized by the 
presence of typi cal ocea ni c spec ies like 
Neoea/anus gracilis, Euchaeta longicornis, 
Eucalanus attenuatus and Haloptilus orn(Jtus 
with mOfC tra nsitiona l species lik e 
Clausocalanus pergens and C. turcatus reflec
ting closeness to the coast. Paracaumus parvus 
was found in the closer stations. It is a conspi
cuous member of the continental association 
a nd a spec ies w ith a broade r di s tribu t io n 
(Raymont 1983). A strong gradient o f species 
richness (Morales, in prep.) can be seen: typical 
oceanic species were more common at station I 
and 2 where a high species number, while more 
neritic species were common at stations 3 and 
4, where there was an apparent decrease in the 
nu mber of species. larval fish o f th e open 
waters of thi s area are typi cal oceanic forms 
(Hossfeld erat. 1994). 

In the Golfo Dulce differences in the cope
pod groups were also observed , but the separa
tion of species was less evident . Outer stations 
were represented by oceanic spe c ies lik e 
Paraealanus aculeatus, Pleuromamma gracilis. 
Lu eieutia ovalis, Candacia carula, Euchaeta 
wol/endeni and Dnellea medilerranell. Two 
species of Cor)'ceaus, C.flaccus and C. specio
sus were identifed in the outer stations orOolfo 
Dulce, which reflect the typical oceanic charac
ter of these waters. On the other hand. the inner 
station, located at the upper part of the Gu lf, 
was chamcterized by a mi xed copcpod group. 
with bOlh nerit ic species like Pseudodiaptomus 
wrig thi , ACll rtia danae, A. clausi and 
CanthocalalJus pauper. as well as ocea nic 
s pe c ies l ike Seo li cith ricello margi nato. 
Saphirina nicromaculota or Oncoea coni/era. 
Saphirinid copepods are d iSlfibuited widely in 
the tropi cal and s ubtropi ca l waters o f the 
world's oceans, bUI rare ly predomin a te in 
e pipelag ic cope pod communities (C ha e & 
Ni shida 1995). Oncaedids are more typical 
oceanic o rganisms (Bottger-Schnack I 99Oa;b), 
although O. coni/era, a s pec ies di stributed 

widel y from 60° S to 60 0 N in bo th oceans 
(Malt 1983), was apparently introduced, like S. 
nicromaculata and S. marginata in the Golfo 
Dulce. S. marginara dominated the abundance 
of copcpods assemblages at SI. 01 in the inner 
part of the gulf (Morales & Molina in prep.). If 
deep water renewal occurs a t least o nce or 
tw ice per year ( Ric ha rd s er ai. 197 1), the 
entrainment of denser water likely occurs dur
ing the dry season. Observations made in the 
dry season failed to show deep water replace
ment (Brenes & Lcon 1988 ) within a 19-day 
pe riod . In 1990 major entra inme nt eve nts 
occurred twice during the dry season, within a 
14- 16 week interval (Yokihara 1992). $0 it 
seems that many typical oceanic copepods are 
introduced into the Golfo Dulce and are mixed 
with more typica l estuarine copepod assem
blages. The inner stations of Golfo Dulce show 
a more estuarine behavior due 10 runoff waters 
from Rincon and Esq uinas r ivers. Mol irra 
( 1996) found thai ichthyoplankton was more 
uniformely di s tributed across the basin in 
Go lfo Dulce, contrary to those in Gulf of 
Nicoya. The high abundance of Sagitta popovi
ci, a neritic species o f c haetognath, points to 
the neritie-estuarine character of inner stations 
of Golfo Dulce (Hossfeld 1996). 

The Gulf of Nicoya and Golfo Dulce repre
sent two different ecosystems. The composition 
and dominance of copepod spccies show that 
the dynamics and mechanisms which dominate 
the biology of both gulfs are different. Others 
differences such as relatively conti nuous bio-
mass spectra (von Wangelin & Wolff 1996, 
Morales & Molina, in prep.) suggest different 
conditions fo r the development of zooplankton 
communities in the two gulfs. 
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RESUMEN 

Se pre senta un a li sta de 54 es pec ies de 
copepodos (Cru stacea) representados e n 23 
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fami lias de la costa Pacffica de Costa Rica. La 
identificaci6n de las especies fue hecha de 
mue stra s de zooplancton de la Expedici6n 
Vfctor Hensen durante diciembre de 1993 y 
fcbrero de 1994 en colaboraci6n con el Centro 
de Ecologfa Marina Tropical de la Universidad 
de Bremen, Republica Federal de Alemania. EI 
zooplancton fue muestreado con una red tipo 
Bongo (0.60 m de boca. 2.50 m de 10ngilUd) 
can 200 IJII1 de poro. Se hizo arrastres oblicuos 
de algunos metros arriba del fonda hasta la 
superficie a una velocidad de arrastre de aprox
imadamente un nudo .37 especies (68.5%) 
fueron identificadas para el Golfo de Nicoya, 
36 (66.6%) para el Golfo Dulce y 17 (31.4%) 
comunes a ambos golfos: 12 especies (22.2%) 
fueron identificadas para la Bahfa de Coronado. 
Cuatro especies (7.4%) estuvieron distribufdas 
a largo de la costa y fuemn comunes en las tres 
regiones: Paraca/anus parvus. Euchaeta sp., 
Oithona p/umifera y O. similis. Once especies 
de ca lanoideos. registrados en e l Domo de 
Costa Rica, muestran la influencia de aguas 
tfpicamente oceanicas principa lmente en la 
boca del golfo de Nicoya. Hubo diferencias en 
la co mposici6n y presencia de especies de 
cop~podos cuando fueron comparadas las 
partes internas y externas de ambos golfos 
(parte superior y parte inferior). EI golfo de 
Nicoya eSluvo dominado en su pane superior 
por especies de copepodos tfpicamente nerfti
cas-es tuarinas como Acartia lilljenborgii. 
Paraca/anus parvus. Hemyciciops lhafassius 
as! como tamb ien por especies del genero 
Pseudodiaptomus. Por otro lado especies mis 
oce!1nicas fueron observadas en la pane mas 
baja del golfo. Tanto especies pequei'ias como 
Oncaea venusta, como lambicn especies mas 
grandes como Pleuromamma robusta, 
fucalanus attenuatus. E. elo ngatus y 
Rhincalan us nasutus fueron t{picas de estas 
aguas. Oithona plumifera y O. similis fueron 
encontradas en la parte inferior del golfo y son 
tfpi cas de aguas ocel1nicas. La regi6n de la 
Bahfa Coronado estu vo caracteri zada por la 
prese nc ia de e species ocea ni cas co mo 
Neocafanus gracilis. Euchaeta longicornis. 
fucalanus attenuatus y Hafoptilus omatus con 
una copepofauna ml1s transicional dominada 
por especies como Clausocaumus pergens y C. 
furcalus con forme se acerc6 a la costa. En el 
Golfo Dulce tam bien hubo diferencias. pero la 
separaci6n de las especies no fue tan evidente. 

Las estaciones eX lernas estuvieron represen 
tada s por especies oceanicas como 
Paracalanus aculeatus. Pleuromamma gracilis. 
Lucicutia ovalis. Candacia catula, EucMtta 
wolfendeni y 'Oncaea mediterranea. mientras 
que las estaciones intemas estuvieron ml1s car
acterizadas por una mezcla de especies tanto 
nerfticas (Pseudodiaplomus wrigthi. Acartia 
danae. A. clausi, Canthocalanus pauper) como 
oceanicas (Scolicith ricella marginata. 
Saphirina nicromaculala y Oncaea coni/era). 
Dos especies de Coryceaus, C. flaccus y C. 
speciosus fueron identificadas de las estaciones 
eXlemas del Golfo de Nicoya mientras que C. 
brthmi fue encontrada en estaciones internas 
del Golfo de Nicoya. Este artfculo constituye 
un trabajo adicional acerca de los copepodos 
del Golfo de Nicoya y el primer reporte de 
especies de cop!podos para la regi6n de BaMa 
Coronado y Golfo Dulce. 
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