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Abstract: A lisl of 54 copepod species (Crustacea) in 23 families is presented for lhe Pacific coast of Cosla Rica . 
ldemifications are from :woplanklon samples of the Victor Hensen fupedition during Oocembel' 1993 and February 
1994, Samples were taken wilh a Bongo IlCt (0,60 m net opening. 2.50 m net length) with 200 ~ mesh sil(o Oblique 
hauls were done from the surface 10 the ground al a towing speed of apro", I knot. 37 species (68.5%) we re found in 
the Gulf of Nicoya. 36 in Golfo Dulce (66.6%) and 17 (31.4%) species were common to bod! gulfs. whi le only twelve 
species (22.2%) were found in Coronado Bay. Fo ur species (7 .4%) were distributed along the eOilSl and were common 
to the 1hree regioos: PnrncnlnnllS /'(lrvus. EuchaelU. sp .. Oi/hoM plumifu n and O. s;"';/;s . Beven species o f calanoids 
found nonnally in the Costa Rica Dome show lhe influence of typical oceanic Walers principally 31 lhe mouth of Gulf 
of Nicoya. Differences we«: observed in the composition and presence of the copepod species when the inner and 
outer (upper and lower) pans of both gulfs were compared. Gulf of Nicoya was dominated in ilS upper pan by typical 
neritic estuarine species like Amnia liI/j~nborgi;. Pamca/anlls parvllS and. He"'ycidops //w llusius as well as species 
of Puudodiaplomus. On IhI: other hand a more oceanic composition of copepods was observed in the lower part of the 
gulf. BOIh small species. like Onca~a venUSla. as well as larger species, such as Pleurol1llJlMUl rubuSla. Eucalanu~ 
alfenlllllUS. E. dOllgafus and RlUncn /anu.f 1U!SU/U$, were typical of these waters. O;IOOna p/Illllifuo and O. silllilis wen: 
found in the lower part 100: and boIh species are typical from oceanic water. Coronado Bay wa. characterized by the 
pn:sence of typical oceanic species like Ntaca/anus gracilis. Euchntla /nngicorll is. EUCQ/allil s all~nualus and 
Ha /opti/us ornalUS wilh mon: transitional species like Clau.tocalanus pug~ns and C. /u realUS near lhe coasl. In the 
Golfo Dulce di fferences in copepod composition were also observed. bUI the sepamtion of the species was nOi so evi
dent. Outer stalions wete represented by oceanic species like Paracalanus acu/~a/Ils. P/euraJ'1Ulllll1UJ gracilis. Ulciclll;a 
ova/is. Cwulaciu calu/a, EuchiJela wolftndel!i and Onca~a med;'trran~a. while the inner stalion. located 31 the upper 
pan of the Gulf. was more characterized by a mj"ed copepod group. with both neritic species like PseudrxfiaplO"'US 
wriglhi. AcartiQ dana~. It. clausi. Canlhora/anus pallptr as well a~ oceanic species like Scolicifhric~lIo marginata. 
SaphiriTll' nicramaculn/a or Onctun Ctlniftra. Two species of Coryceaus. C. flaccus and C. spt!cioSUJ. wen: identi fed 
in the outer stlliions of Golfo Dulce. whi le C. brehmi was found in inner stations of Gulf o f Nicoya. 11le majori ty o f 
copepods found are typical of the east Pacific. This paper constitutes an additional work about the copepods in the 
Gulf of Nicoya and lhe first report of copepod species for Coronado Bay and Golfo Dulce. 

Key words: Copepoda. Easlem Pacific. Costa Rica. Gulf of Nicoya. Golfo Duke. planclon. 

Copepods are aquatic cru staceans, the 
diminutive relatives of crabs and shrimp. In 
terms of their si1.e. diversity and abundance 
Ihey can be regarded as the insects of the seas 
(Huys & Boxshall 1991 ). They present a high 
morpho logi cal variety (Dudley 1986) and 
incl ude aproximatly 8500 species. They occur 
in nearly all marine, brac kish. freshwa ter, 
inland saline (including alkaline) waters and 

moist semi terrestrial habitats of the earth (c.g. 
Raymont 1983). Being extremely abundant in 
marine and freshwaler plankton as well in most 
meiobenthos commu nities, they constitute a 
very important component o f Ihe food chai n 
(V idal 1980 Roman 1991) , Th ey are very 
diverse (Longhurst. 1985) and in the tropics 
there are many species (Weikert 1984), where 
calanoids dominate Ihe fi rst 100 m depth. while 
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small cope pods of the order 
Poeci lostomatoidea are very abundant and 
diverse in the mesopelagical zone in low lati · 
tudes (Bottger-Schnak 1990 a;b). 

On the Paci fi c coast of Costa Rica, the Gulf 
of Nicoya and the Golfo Dulce are sheltered, 
low energy. depositional estuarine enviroments 
of s imilar siz.e. ori entation and geographical 
out line, while Coronado Bay borders the 
Sierpe-Terraba region. a Forest Reserve influ
enced by the Terraba and Sierpe rivers (e.g. 
Wolff & Vargas 1994). Costa Rica's coastal 
plankton has as yet received little attention. 
Scattered reports are available on the phyto
plankton distribution (Hargraves & Vfquez 
1985), as well as on local phenomena of red 
tides (Hargraves & Vfque z 1981 ) and their 
impact on the distribution of dissolved oxygen 
(Gocke er al. 1990). Zooplankton studies have 
been concentrated principaJly on the merozoo
planktonic component (Epifanio & Dillel. 
1984; DiUel & Epifanio 1990; Dittel er al. 
1991). Copepod species of Costa Rica's Pacific 
coast are litt le known . Morales & Vargas 
(1995) give a list of twelve calanoid species for 
the upper part of Gu lf of Nicoya with notes 
about their distribution in the east Pacific. On 
the other hand. Suarez & Gasca (1989) give a 
list of 41 copepods species of the Costa Rica 
Dome region and analyze the high abundances 
of some herbivores and the presence of certain 
deep-water copepods. with respect to th e 
upwelling of the Costa Rica Dome. 

In thi s paper I present a list of copepod 
spec ies found o n the Pacific coast of Costa 
Rica in the areas of Gulf of Nicoya, Coronado 
Bay and Golfo Dulce. with comments on their 
distribution . 

MATERIAL AND METHODS 

Zooplankton surveys were conducted during 
leg I (December 2-9 1993) and leg 4 (February 
2-9 1994) of the Vi ctor Hensen Expedition 
(Wolff & Vargas 1994). The zooplankton sam
pling program was done in sample locations of 
previous studies of Voorhis et al. (1983) in the 
Gul f of Nicoya. whi le samplin g stations for 
Golfo Dulce followed Richards et al. (1971). 
No previous plankton studies had been done in 
Coronado Bay. Here a fou r station transect was 
set perpendicular to the coast (see Fig. I and 
Table I ). At each station. Bongo (0.6Om net 

opening. 2.5m net length) hauls we re per
fonned with a pair of nets; one set was done 
with 200 IJITl net for copepods and 300 IJlll net 
for chaetognath (Hossfeld 1996) and the rest of 
the zooplankton groups (von Wangen lin & 
Wolff 1996). Another set was done with 500 
IJITl and 100 JJ nets for ichthyoplankton of dif
ferent size ranges (Molina 1996). A Hydrobios 
flowmeter was attached to the mounth of each 
net to calculate the water volumen filtered. 

Oblique hauls were done from the surface to 
the bottom at a lowi ng speed of aprox . 1.5 
knots. Towing time varied between 5 and 10 
min. depending on the water depth. The towing 
depth (and the required length of wire) was 
detennined by a clinometer. 

Zooplankton samples were washed with 
seawater and transferred into a I-I Kautex bot
tle. Samples were fixed with fonnaldehyde to 
reach a concentration of 4% and then tran s
ferred into 70% ethyl alcohol for preservation. 

Additional material from other stations in 
both gulfs and Coronado Bay was analized. 
Copepod species were identi fied following 
Griesbrecht (1 892). Rose (1933). Katurinangan 
(1963). Mori (1964). Fleming er & Fros t 
(1968). Grice (1962), Bjornberg (1981), Walter 
(1989). Campos y Suarez (1994). Voucher 
speci mens were deposited in the Zoo logy 
Museum of the University of Costa Rica. 

RESULTS AND DISCUSSION 

Table 2 gives a list of 54 copep<Xi species in 
23 families found duri ng the Victor Hensen 
Expedition (Wolff & Vargas 1994). Two fami
lies presented the highest number wi th fi ve 
species each; Paracalanidae and Eucalanidae. 
In some famili es . like Centropagidae. 
Luc ic utid ae. Augaptillidae, Ca ndacidae. 
Miraciidae and Clausidiidae only one species 
was found. Thiny seven species (68.5%) were 
found in Gulf of Nicoya, thirty six (66.7%) in 
the Go lfo Dulce and on ly twelv e species 
(22.2%) in Coronado Bay. Four species (7.4%) 
were distributed aJong the coast and were com
mon to the three regions: ParacalnnUs parvus, 
Euchaera sp., OirhoM plumifera and O. simifis. 
P. parvus was found near the coast. Seventeen 
species (3 1.4%) were common to both gulf sys
tems: Canthocalanus pauper, Acrocalanus gib
bu. A. longico rnis. Eucalanus elongatus, 
Subeucalanus suOCrassus. Temora discautkJta, 
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Fi,_ I. LoeatioD of woplankton stations during the Viaor Hensen ~pedition Dcoember 1993-Pebruary 1994, Pacific couc of 
Costa Rica (points indicace samplin, stations), A: Gulf of Nicoya, and B: Coronado Bay and Golfo Dulce, 
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TABLE 1 

fhscripliofl o/loop/ankron .fUJtiollJ during fM Victor Hensen survey. PDrific cowl ojCOS/lJ Rica 
GN: Gulf of Nicoya. Be: Bahfa Coronado. GO: Golfo DuJu 

Stalion Posilion D,,, Time Depth of Echo-Depth Sec:chi-Oepth Tide Weather 

C"'" latJlong dlmJy loc~ halli(m) (m) (m) Wind/seg 

GN3 1 09~43NI084°57W 02.12.93 13:33 35 ,.. , HIGH SW ll2 
GNS I O'J038NI08S-OOW 03.12.93 09:31 ,.." 62 II HIGH E' 
GN52 09'"36NJtl84°50W 03.12.93 13:05 80 100 10 HIGH SE' 
GNS418 09°33NI084°SQW 03.12.93 15:3 1 200 2SO , HIGH SSE 215TILL 
GN,..,., (~)o33NI084°50W 03.12.93 15:56 ISO 2m , HIGH SSE 21STILL 
GNS) 09°34N,(llW43W 03.12.93 06:00 60 80 9 N2 
GN06 o'r4SNI084°46W 03.12.93 11: 10 30-35 45 4 HIGH In 
GN30 09°51N/084°46W 04.12.93 06:3 1 25-30 35 , LOW 50112 
ON3S 09"56NI084°43W 04.12.93 09:10 13 17 6 LOW S2 
GNOI OOOj7N/084°S3W 04.12.93 11:35 30 48 2 LOW S2 
GN45 10"03N..u8S"OOW 04.12.93 14:21 '.0 6 I HIGH 

BCOI oso47N1084"()3W 06.1 2.93 06:05 110 '" 20 LOW SW2 
BC02 Ofjo47N1084"(J IW 06. 12.93 09:34 '0 100 17 LOW SE2 
BC03 ogo47N1084"45W 06.12.93 12:35 40 53 9 LOW WI 
BC04 OS"47NI083"42W 06. 12.93 14:40 " 20 , HIGH W in 

GDI2 OS"2 INI083" 14W 07.12.93 07:05 145 200 7 HIGH I 
GDII OS"27NI083"13W 07.12.93 14:22 35 os , MID SW' 
GDO' 08"35N.-'083"16W 07.12.93 16:47 145 190 4 HIGH W' 
GOO I OS"42NI083"24W OS.12.93 OS:24 ISO 200 , STILL 
GD07 OS"39NI083"24W 08.12.93 11 :19 80 94 4.' STILL 
GD09 OS"39NI083"26W OS.l2.93 13:40 30 48 LOW 2 
GOOS 08"43NI083"29W 08.12.93 07:39 os 100 7.S STILL 

GN46 I0"02NIOIW51W 02.02.94 11 :33 10 " LOW NE 4 
GN26 09"52NI084"53W 02.02.94 13:39 10 14 2.' MID S 3/4 
GN35 09"55NI084"47W 03.02.94 06:27 10 14 HIGH 54 
GN31" 09"43NI085"OOW 03.02.94 06:43 10 " 

, HIGH W2 
GN31-- 096 42NA)84"5SW 04.02.94 12:36 40 SO 9 LOW E2 
GN51 09"3SNJU85000W 05.02.94 06:53 SO os HIGH NE'" 
GN52 W36NI084".soW 05.02.94 09:28 70 110 HIGH NES 
GNS4 09"33NI084"50W 05.02.94 10:39 180 300 LOW I 
GNSO W38NI084·4IW 96.02.94 06:43 35 44 HIGH I 
GN53 09"34NI084"43W 06.02.94 08:09 70 84 9.' HIGH I 

BeOI OS"47Nf084"04W 07.02.94 07:18 120 280 17,5 HIGH I 
BC02 08·47NI084·0IW 07.02.94 08:57 8S 100 20 HIGH STILL 
BCO' OS"47NJU83"46W 07.02.94 11 :50 48 " 24 LOW I 
BC()4 O8"47NI083·42W 07.02.94 12:53 19 27 LOW I 

GD12 08"21 N1083"14W 08.02.94 06:26 140 lOS ,., HIGH NW I 
GD] I 08"27NI083"13W 08.02.94 OS:28 " 70 10,5 HIGH N2 
GDO' O8"35NI083· 16W 08.02.94 10:44 160 190 10 HIGH I 
R· EOO 1* 08"42NI083"2SW 08.02.94 13:29 30 40 6 LOW SE' 
R·E002" 08·42NI083"25W 08.02.94 16:53 160 199 LOW E ln 
R·EOO3" OS"43NI083"2I W 09.02.94 10:01 4S 57 HIGH STILL 
GDOS O8"ONI083"29W 09.02.94 06:]6 " 41 HIGH STILL 

• R·E Transect between Rincon and Esquinas riven. in Golfo Dulce. 
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TABI..E2 

SiJttffflltiC cllusiJicatiol! o/tlat coptpods/OI4I1d dllring 1M Victor HtllStn Exptdition in tM PaciJic coast O/OWlI Rica. 
DtctmMr J99J - FtbnuJry 199<1 GN: Gul/ of Nicoya.. BC: Hohlll Cororllldo. GD: Golfo Dlilu. No CAT: ClIJDlDgw M~' 

Orden CaJaooidea San 1903 GN Be GO N° CAT. 
Family Calanidae 
Cantlwcaumus pdllptr Giesbrechl 1111 X X UCR-209().() 1 
CaUmus nIiIIor a.us 1163 x UCR-208I-01 
UlldillUulVlllgarn DanlI152 X X UCR-2097-0 1 

UCR-209I-02 
UCR-2100-01 

Ntocalmtus graciliJ Dana 1849 X X UCR-208I-02 
UCR-2095-01 

Family PatacalInidac 
A.crocaltvws gibbcorGiesbrew:'- 1888 X X UCR-209().()1 

UCR-2J02-01 
A ""'gicornis Giesbrecht 1881 X UCR-2094-02 

UCR-2103-01 
Parocalmtus lICWtatllS G~'- 1888 X UCR-2102-02 
P. pdrvlU alus I 863 X X X UCR-2090-02 

UCR-210 1-01 
UCR-2098-01 

P. crassirostris Dahl 1194 X UCR-2090-03 

Family Caloca1l11idae 
CallIclIhuIus sryltrimis Gic:sbm:1"d 1881 X UCR-2094-03 

Family Cllusocllanidac 
CIizusOCllUmIUj"urcatus Brady 1883 X UCR-2101-02 
C. JH,gnu Farran 1926 X UCR-2095-02 

Family EucallIlidae 
Eucaltmus nwMChus Griesbm:'- I S88 X UCR-2090-04 
E. tlongonu Dana 1349 X X UCR-2102-03 

UCR-2094-04 
E. all(1II<011IS o.n. 1849 X X UCR-2092-01 

UCR-2096-01 
RIIincoUmws rIOSUtllS GiesbrecN 1881 X UCR-2094-05 
SubtucaUmIlS subcrassus Griesbm::'- 1888 X X UCR-2092-02 

UCR-2 102-04 
Family Euchaetidac 
""chatlll wo/ftruklli Soon A. 1909 X X UCR-2097-02 

UCR-2101-03 
Iongicomis Giesbrecht 1881 X UCR-2097-03 

WCluulll sp. Philippi 1843 X X X UCR-2094-06 
UCR-2097-04 
UCR-2102-OS 

Family Scoletilhridac 
Scoltcilhrictlla b,adyi Gricsbtectd 1881 X OCR-_ 
S. margifllllll Griesbc"ccht 1888 X UCR-2099-02 

Family Temoridae 
Temora di!COJUimlI Gic:sbm:'- 1889 X X UCR-2081-03 

UCR-2103-02 
TtffIOropiQ mo)'lUflbotruis Soon 11194 X UCR-2103-03 

Family Meuidinidae 
P/tUromtlnlnltJ grtJcilis Claus 1863 X UCR-2102-06 
P. ,obtulll Dahl 1893 X UCR-2094-08 

Family Cmtropagidae 
CtrttrOfXlgtS j"urct:lnu Dana 1349 X X UCR-2090-05 

UCR-2101-04 
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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. ~n.rjl 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 
C1Jt~fflMs"a rostra ta Brady 18n X X VCR·209G- JO 

VCR·2102· 11 

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

UCR·2099.()J 

Orden PoeciIOlitomaloida Thorell 1859 

Family OncIcidae 
O~/l('a conif~ra 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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