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Abstract Phytoplankton are a complex group. composed of several taxonomic 
classes of unicellular or colonial spec ies with gTe.1I morphological and color vari
ation. generally drifting with water movement. Some IUlve one or several benthic 
life stages. They aTC mostly photosynthetic but some require organic nutrients. 
Color is important for taxonomic classification and depends on the ch loroplast 
pigment composition. Studies on the biodiversity of marine phytoplankton in 
Costa Rican coasts arc sparse and mostly conlincd to the Pacific CO:lst. more 
specifically 10 the Golfo de Nicoya. New records prese nted here come from the 
three most imporlan! crnbayments in the Pacific COlIS\' We report 268 spec ies. 258 
for the Pacinc coast, 53 for the Caribbean coast, and 43 species common to bot h 
coasts. There arc no reports of coccoli thophorids, and only few species of flag 
ellates other than dinoflagellates have been identified. Some taxonomic classes 
possibly occurring in local waters have never been examined. Phytoplankton 
listed for both Caribbean and Pacific coasts is basically neritic illld cosmopoli tan . 
When compared to the floras described for other parts of the world it is evident 
that much more work is needed on both Costa Ri can coasts. It is important to 
monitor the occurrence of potentially toxic species thilt have proven to be a 
danger to human health in Costa Rica. to evalu,lte possible ex tinction events of 
local endemic flora. and to intensi fy the search of potent iall y valuable marine 
pharmaceut i Ctl I s. 

Introduction 

The great majority of phytoplankton are eukaryotic cells that spend all or most of 
their life stages drifting in the water column of the oceans (and lakes). Some may 
have a resti ng stage that sink to the bottom where they await favombleenv ironmental 
conditions to restart vegctat ive growth: some of these, so-called meroplanktonic 
species. can have complex life cyeles with several bottom-dwelling and/or free-float
ing stages. The main components of phytoplankton arc diatoms (Bacillariophyceae), 
dinoflagellates (Dinophyceae). coccolithophores (Prymncsiophyceae). and some 
flagellates (Chlorophyceae. Rhaphydophyceae. Cryptophyceae. Dictyochophyceae). 
Some cilimes (MyriollecUI) or fl agcllmes (Hermesilllllll) arc regarded as heterotrophic 
but are autotrophic because they have endosymbiotic algae. Most of them are mix
otrophic. i.e .. they can photosynthesize but also require organic mailer (mostly vita
mins and fl mino acids) which they get by ,Ibsorption fro111 the surrounding water or 
by consuming entire cells. as some dinoflagellates do. There are some planktonic 
photosynthetic prokaryotes: purple and green sulfur bacteria and the blue green algae 
(Cy,mophyce<lc) (Raymond 1980). 

Perhaps the most striking featuTC of phytopl<lllkton is the v,lriability in shape and 
cell wall constitution (Raymond 1980): cellulose in many dinoflagellates, opal-like 
glass in diatoms. calcium carbon3te in coccolithophores. organic or silicon scales in 
somc flagell:llcs. Some show elabor.tted cell wall projections. such as spines. horns. 
or wings: some can li ve as solitary cells. other can form long chains or colonies. Color 
depends on the chloroplast pigments. The pigment composition. along with cell wall 

98

•

R. Vfquc/., P.E. H:lrgr:II'c,

Abstract Phytoplankton are a complex group. composed of several taxonomic
classes of unicellular or colonial species with gre,lI morphological and color vari
alion. generally drifting with water movement. Some IUlve one or several benthic
life stages. They aTC mostly photosynthetic but some require organic nutrients.
Color is important for taxonomic classification and depends on the chloroplast
pigment composition. Studies on the biodiversity of marine phytoplankton in
Costa Rican coasts arc sparse and mostly conlincd to the Pacific CO:lSI, more
specifically (0 the Golfo de Nicoya. New records presented here come from the
three most important embayments in lhe Pacific COliS\. We report 268 species. 258
for the Pacilic coast, 53 for the Caribbean coast, and 43 species common to both
coasts. There are no reports of coccolithophorids, and only few species of flag
ellates other than dinoflagellatcs have been identified. Some taxonomic classes
possibly occurring in local waters have never been examined. Phytoplankton
listed for both Caribbean and Pacific coasts is basically neritic illld cosmopolitan.
Whcn compared to the floras dcscribed for other parts of the world it is evident
that much llJore work is nceded on both Costa Rican coasts. 1L is important to
monitor the occurrence of potentially toxic species that have proven to be a
danger to human health in Costa Rica. 10 evalu:lte possible extinction cvents of
local endemic flora. and 10 intensify the scarch of potentially valuable marine
pharmuceut ical s.

Introduction

The great majority of phytoplankton ilre eukaryotic cells that spend all or most of
their life stages drifting in the water column of the oceans (and lakes). Some may
have a resting stage that sink to the bottom where they await favombleenvironmental
conditions to restart vegetative growth: some of these. so-called meroplanktonic
species. can have complex life cycles with several bottom-dwelling '.ll1d!or free-float
ing stages. The main components of phytoplankton arc diatoms (Bacillariophyceae),
dinollagcllates (Dinophyceae). coccolithophorcs (Prymncsiophyeeae). and somc
flagcllatcs (Chlorophyceae. Rhaphydophyceae. Cryptophyceae. Dictyochophyceae).
Some cilintes (MyriollecUI) or flagellates (fiermesillllm) arc regarded as heterotrophic
but arc autotrophic because they have endosymbiotic algae. Most of them are mix
otrophic. i.e.. they can photosynthesize but also require organic matter (mostly vita
mins and runino acids) which they get by ilbsorption from the surrounding water or
by consuming entire cells. as some dinonagellates do. There are some planktonic
photosynthetic prokaryotes: purple and green sulfur bacteria and lhe blue green algae
(Cyunophyceilc) (Raymond 1980).

Perhaps the most striking feature of phytoplankton is the variability in shape and
cell Willi constitution (Raymond 1980): cellulose in many dinoflagellates, opal-like
glass in diatoms. calcium curbomltc in coccolilhophores. organic or silicon scales in
somc nagcllilles. Some show clabor.tted cell wall projectiol1~. such as spines. horns.
or wings: some can live as solitary cells. other can form long chains or colonies. Color
depends on the chloropla~t pigmcnls. The pigment composition. along with cell wall

98

•

R. Vfquc/., P.E. H:lrgr:II'c,

Abstract Phytoplankton are a complex group. composed of several taxonomic
classes of unicellular or colonial species with gre,lI morphological and color vari
alion. generally drifting with water movement. Some IUlve one or several benthic
life stages. They aTC mostly photosynthetic but some require organic nutrients.
Color is important for taxonomic classification and depends on the chloroplast
pigment composition. Studies on the biodiversity of marine phytoplankton in
Costa Rican coasts arc sparse and mostly conlincd to the Pacific CO:lSI, more
specifically (0 the Golfo de Nicoya. New records presented here come from the
three most important embayments in lhe Pacific COliS\. We report 268 species. 258
for the Pacilic coast, 53 for the Caribbean coast, and 43 species common to both
coasts. There are no reports of coccolithophorids, and only few species of flag
ellates other than dinoflagellatcs have been identified. Some taxonomic classes
possibly occurring in local waters have never been examined. Phytoplankton
listed for both Caribbean and Pacific coasts is basically neritic illld cosmopolitan.
Whcn compared to the floras dcscribed for other parts of the world it is evident
that much llJore work is nceded on both Costa Rican coasts. 1L is important to
monitor the occurrence of potentially toxic species that have proven to be a
danger to human health in Costa Rica. 10 evalu:lte possible extinction cvents of
local endemic flora. and 10 intensify the scarch of potentially valuable marine
pharmuceut ical s.

Introduction

The great majority of phytoplankton ilre eukaryotic cells that spend all or most of
their life stages drifting in the water column of the oceans (and lakes). Some may
have a resting stage that sink to the bottom where they await favombleenvironmental
conditions to restart vegetative growth: some of these. so-called meroplanktonic
species. can have complex life cycles with several bottom-dwelling '.ll1d!or free-float
ing stages. The main components of phytoplankton arc diatoms (Bacillariophyceae),
dinollagcllates (Dinophyceae). coccolithophorcs (Prymncsiophyeeae). and somc
flagcllatcs (Chlorophyceae. Rhaphydophyceae. Cryptophyceae. Dictyochophyceae).
Some cilintes (MyriollecUI) or flagellates (fiermesillllm) arc regarded as heterotrophic
but arc autotrophic because they have endosymbiotic algae. Most of them are mix
otrophic. i.e.. they can photosynthesize but also require organic matter (mostly vita
mins and runino acids) which they get by ilbsorption from the surrounding water or
by consuming entire cells. as some dinonagellates do. There are some planktonic
photosynthetic prokaryotes: purple and green sulfur bacteria and lhe blue green algae
(Cyunophyceilc) (Raymond 1980).

Perhaps the most striking feature of phytoplankton is the variability in shape and
cell Willi constitution (Raymond 1980): cellulose in many dinoflagellates, opal-like
glass in diatoms. calcium curbomltc in coccolilhophores. organic or silicon scales in
somc nagcllilles. Some show clabor.tted cell wall projectiol1~. such as spines. horns.
or wings: some can live as solitary cells. other can form long chains or colonies. Color
depends on the chloropla~t pigmcnls. The pigment composition. along with cell wall

98 R. [que7-. P. . I-Iargruve~

bstract Phytoplankton are a complex group. composed of everal ta onomic
cia e of unicellular or colonial pecie with great morphological and color vari
ation, generally drifting with water movem nl. ome have one or everal benlhic
life tage. They are 1110. tl phot. ynthetic but. om requir organi nutrients.
Col r i impOJ1ant for taxonomic cia sification and dep nd. on the chI ropla t
pigment compo. ition. ludie on the biodiver ity of marine phytoplankton in

o. ta Rican coa ts are sparse and mostly confined to lhe Pacific coast, more
. pecifically to the Golfo de icoya. ew records pr. ntcd h rc omc from th
three 1110. t important embayment. in the Pacific coa. l. We report 268 pe ie ,258
for the Pacinc coa. t 53 for the aribbean coa t, and 43 pecie common to both
coa.. t . Ther ar no report of coccolithophorid " and only ~ w p ci of flag-
]late other than dinoflagellal shave b en identifi d. me taxonomic cIa

po ibly occurring in local water have never been examined. Phytoplankton
Ii ted for both aribbean and Pacific coast i ba ically neritic and co mopolitan.
When compared to the flora des ribed for other part. of the world it i e ident
that much 111 re work i ne d d n both Costa Rican at. It i imp rtant to
monitor the a currence of potentially toxic p ie that have proven e a
danger to human health in Co ta Rica, 0 evaluate po ible extinction event of
local endemic flora, and to int n ify the earch of pot ntially valuable marine
pharmaceuticaL.

Introduction

Th great majority of phytoplankton are eukaryotic cell that pend all or most of
their life stage drifting in the water column of the ocean (and lake). ome may
have are ting lag lhal ink to the botlom wher they await favorable environm ntal
conditi n t reo tart v getative gr wth; •om of the, -called m r plankt ni
peci . can have complex life cycLe with everal boltom-dwelling and/or free-float

ing tages. The main component of phytoplankton are diatoms (Bacillariophyceae)
dinoflagellate. (Dinophyceae), coccolithophor s (Prymn iophycea), and some
flagellates hlorophyceae, Rhaphyd phyceae. Cryptophyceae, Dictyochophyceae).
ome ciliates (MyrioneclCI) or flagellate (Hermesilllll1l) are regarded as heterotrophic

but are autotrophic becau e they hav ndo. ymbiotic alga. Mo. t of them are mix
oU'ophic, i.. th Yc<Jn photo.ynlh siz but al 0 require organic matter (m tly vita
min and amino acid whi h they get y ab.orption from the urrounding water or
by can uming entire cell, a some dinoflaoellates do. There are ome planktonic
photosynthetic prokaryotes: purple and green sulfur bacteria and the biu gre n algae
( yanophyc ae) (Raymond 19 0).

Perhap the mO.t triking feature of phytoplankton is the variability in . hape and
cell wall con titution (Raymond 19 0): cellulo e in man dinonagellat opal-like
gla. in diat m ,cal ium carb nate in occ lithoph re, roanie r ilie n. cal in

m flagellate'. ome. how elaborated cell w<J1l projection., uch a pine. horn .
or wing: orne can live as olitary eell ,other can form long chain or colonie.. olor
depend. on the chloropia t pigment. Th pigment compo. ilion, along wilh cell wall



1 Phytoplallkton 99 

composition and stntcture. type of nucleus. chloroplast envelope. thylakoid organil.a
tion. and type of nagella are taxonomic criteria used for class separation. 

Studies of phytoplankton species rich ness on the Pacilic coast of Costa Rica 
started with the collect ions of Allen (1925,1939) and Cupp ( 1934). In a study of 
the annual cycle of potentially toxic dinonagellates. Vfq uez & Hargraves (1995) 
documented the occurrence of species that were repotted as toxic in other areas 
such as GymnodiniuIII Clilenallllll and Pyrodinilllll bahllmellxe I'lll: COIIII)res.wlI/. 
Bntgnoli (1998) and Bntgnoli Olivera & Morales Ramfrez (2001) studicd the 
dynamics and stntcture of the phytoplankton community but did not consider spe
cies. only higher taxa levels such as genus and fa mily. Vega (1999) records 151 
taxa. incl ud ing 73 species of diatoms. 18 spec ies of dinonagcllates. and 2 other 
nagellatcs that were identi fi ed to the species level. Records of single species are 
provided by Morales er al. (2001) who repoJ1ed a red tide by Ungll[odiIJiulIJ po/ye
dl"lllll, and Mata er al. (1990) documented the occurrence of human poisoning due 
to PYlVdiIJillm bahamell.l"e 1"(11: compress/llI/. Vargas (200 1) included descriptions. 
ultrastructure, and electron microscope photographS of 38 taxa of di nonagellates, 
some of them ident ified to genus. More recently. Vargas-Montero & Freer (2004a) 
provided informat ion on the presence of di nonagellatcs of thc genus Cerll/iuIII spp. 
in the Golfo de Nicoya. and they repolted :llso on recent toxic algal bloom in the 
Golfo de Nicoya (V.ugas-Montero & Freer 2004b. c). 

Studies on the phytoplankton in the Costa Rican Caribbca n are even sparser. 
and limited information ex ists on the nom. The only published annual cycle 
analysis or the phytoplankton assemblage of the Caribbean coast of COSta Rica 
was prov ided by Vargas (1991), and this information is induded in Species List 
1.1 (on CD-Rom). Another study (Silva 1986) on the photosynthesis and standi ng 
crop of phytoplank ton in Cahuita identified phytoplankton to the genus level. 

Most of the phytoplankton records for the Pacific coast (Species List 1.2 is 
ind uded on the CD-Rom) come from BaM:! Culebm (Golfo de Papagayo) in the 
n0l1h. Golfo de Nicoya in the central pan of the country (Fig. 1.1). and Golfo Dulce 
in the south. Species reported by us as new records (indicated as NR in the lirst col
umn in Species Lists 1.1 and 1.2. both on CD- Rom) are from boule samples and net 
tow collections obtained from 1980 to 2001 (projects UNA-92 1002. UNA-021066 
and UNA-023433 granted to R. Vi'quez). These samples were preserved with Lugors 
wlutioll. Dinonagellates were identified from water mounts and diatoms from penna
nent resin mounts (Hyrax. Aroclor. or Melmount). All samples and resin mounts on 
duplicate glass slides were catalogued and deposited in the Plankton Collection at 
Estaci6n de Biologfa Marina. Universidad Nacional. Puntarenas (R. Vfquez collec
tion). or at the Graduate School of Oceanography. URI (PEH collection). Here we 
repolt 268 species, 258 species for the Pacific coast. 53 species for the Caribbean 
coast. and 43 species occurring along both coasts (Table 1.1). 

As in most cOlllPilations of species lists and surveys, the accur:lcy of identilica
tions depends on the individual skills of the surveyor. which is unfortunately varia
ble, and the adequacy of avail'lble literature. This compilation is no exception. and 
we have chosen not to judge the accura<:y of the identifications of others. In :lddi
tion, advances in taxonomic opinion lllay change rapidly. and the names in this list 
are always subject to modification. 
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As in most compilations of species lists nnd surveys, the accur.lcy of identifica
tions depends on the individual skills of the surveyor. which is unfortunately varia
ble. nnd the adequacy of avail:!ble literature. This compilation is no exception. and
we have chosen not to judge the accuracy of the identifications of others. In :lddi
tion, advances in taxonomic opinion may change rapidly. and the names in this list
are always subject to modification.
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composition and struclllre. type of nucleus. chloroplast envelope. thylakoid organiza
tion. and type of nagella are taxonomic criteria used for class separation.

Studies of phytoplankton species richness on the Pacific coast of Costa Rica
started with the collections of Allen (1925,1939) and Cupp (1934). In u study of
the unnu:l1 cycle of potentially toxic dinonagellates. Vfquez & Hargraves (1995)
documented the occurrence of species th<lt were reported as toxic in other areas
stich as Gymllodinium C(llellalulII and Pyrodinitllll b(lh(ll1le/l.~e I'(lr. cOI1l{Jres.wIII.

Brugnoli (1998) and Brugnoli Olivera & Morales Ramfrez (2001) studicd the
dynamics and structure of the phytoplankton community but did not consider spe
cies, only higher taxa levels such as genus and family. Vega (1999) records lSI
taxa. including 73 species of diatoms. 18 species of dinonagcllates. and 2 othcr
nagellates th<lt werc identified to the species level. Records of single species arc
provided by Morales er al. (2001) who reported a red tide by Ungulodinill/ll po/ye
t/mill. and Mata er al. (1990) documented the occurrence of human poisoning due
to PYlVdinillm bohamellse I"lll: compreSSItIll. Vargas (2001) includcd descriptions.
ultrastructure. and electron microiicope photographs of 38 taxa of dinonagellates.
some of them identified to genus. More recently, Vargas-Montero & Freer (2004a)
provided information on the presence of dinonngellates of the genus Ceraliul11 sllp.
in the Golfo de Nicoya, and they reported :Ilso on recent toxic algal bloom in the
Golfo de Nicoya (V:lrgas-Montero & Freer 2004b, c).

Studies on the phytoplankton in the Costa Rican Caribbean are even sparser.
and limited information exists on the nora. The only published annual cycle
analysis of the phytoplankton assemblage of the Caribbean coast of Cost:l Rica
was provided by Vargas (1991), :md this information is included in Species List
1.1 (on CD-Rom). Another study (Silva 1986) on the photosynthesis and standing
crop of phytoplankton in Cahuita identified phytoplankton to the genus level.

Most of the phytoplankton records for the Pacific coast (Species List 1.2 is
included on the CD-Rom) corne from Bahf:l Culebra (Golfo de Papagayo) in the
lIol1h. Golfo de Nicoya in the central part of the country (Fig. 1.1). and Golfo Dulce
in the south. Species reported by us as new records (indicated as NR in the first col
umn in Species Lists 1.1 and 1.2. both on CD-Rom) are from bottle samples and net
tow collections obtained from 1980 to 2(1() I (projccls UNA-92 1002. UNA-021066
and UNA-023433 granted to R. Vl"quez). These samples were preserved with Lugors
solution. Dinonagellates were identified from water mOllnts and diatoms from penna
nellt resin mounts (Hyrax. Aroclor. or Melmount). All samples and resin mounts on
duplicate glass slides were catalogued and deposited in the Plankton Collection at
Estaci6n de Biolog!:l Marina. Universidad Nacional, Puntarenas (R. Vfquez collec
tion). or al the Graduate School of Oceanography_ URI (PEH collection). Here we
repo11 268 species, 258 species for the Pacific coast. 53 species for the Caribbean
coast. and 43 species occurring along both coasts (Table 1.1).

As in most compilations of species lists and surveys, the accur:lcy of identifica
tions depends on the individual skills of the surveyor. which is unfortunately varia
ble. and the adequacy of avail:lble literature. This compilation is no exception. and
we have chosen not to judge the accuracy of the identifications of others. In :Iddi
tion, advances in taxonomic opinion molY change rapidly. and the names in this list
<Ire always subject to modification.



Fig, 1, 1 AClillOptyclllll' Stllarius, a diatom, from Ihe Golfo de Nicoya, Costa Rica. Photo: Paul E. 
Hargraves 

Table 1.1 Summary of phytoplankton species reported for each coast of Costa Rica 

Pacific Caribbean P',Icific Caribbean 

Uaci llarioph)'ceae lSI 46 Gymnodiniales 14 0 

Coscinodiscalcs 40 6 Noctilucales 2 0 

Rhi:wsoJcnialcs 14 6 Peridiniales 30 0 

Bidduphiales 56 plus 2 14 Cyanobacter ia 4 genera. 2 3 genera. 2 
subspc- species species 
cies 

Fragilariales II plus I 2 Ebridea 2 0 
subspe-
cies 

Baci l1 ariales 27 IS Ciliata 0 

Dinophyceae 96 3 Prymnesiophyceae 0 

Prorocemrales II R:lJlhydophyceae I 0 

Dinophysialcs 10 DictyochollhYl'eae 2 I 

Gonyaulaeales 29 TOTAL N° OF 258 53 
TAXA 

Species reported only 215 Species reported 10 
from the Pacific only from the 
coast Caribbean coast 

Number of species 43 
occurring along 
both eOOSiS 

TOTA L NUJ\'IB ER 268 
OF SPECIES 

Fig.l.1 Acrilloprychus sellariu ,a diaLom, from Lhe Golfo de Nic ya. Co La Rica. Photo: Paul E.
Hargraves
Fig.l.1 Acrilloprychus sellariu ,a diaLom, from Lhe Golfo de Nic ya. Co La Rica. Photo: Paul E.
Hargraves
Fig. 1.1 AClilloptyc!ms Sf110ri1lS, a diatom, from lhc Golfo de Nicoya, Costa Rica. Photo: Paul E.
Hatgraves

Table 1.1 Summary of phytoplankton species reported for each coast of Costa Rica

Pacific Caribbean Pacilic Caribbean

Bacill:ariophyceae lSI 46 Gymllodinialcs 14 0

Coscinodiscalcs 40 6 Noctilucalcs 2 0

Rhizosolcnialcs 14 6 Pcridiniales 30 0

Bidduphialcs S6 plus 2 14 Cyanohaclerlu 4 genera, :2 3 genera, 2
subspc- species spl.'Cics
cies

Fragilariales II plus I 2 Ebridell 2 0
subspe-
cies

Baci11ariales 27 IS Cilintll 0

Dinoph)'ceae 96 3 Prymnesiophyceae 0

Prorocen(rnle.~ II I Ihph)'dollh)"celle 0

Dil1Qphysiales 10 I Dicl)'OChollh),ccae , I

Gony:lUlacales 29 I TOTAL N° OF 258 53
TAXA

Species reported only 21S Species reported 10
from the Pacific only from the
coost caribbean coasl

Nu mber of species 43
occurring along
boIh coosts

TOTAL NUl\HJER 268
OF SPECIES
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Discussion 

Nonc of the above mentioned publications co nsidered coccolit h ophori d.~. 

al!hough these earbon:lte~sccrcti ng spec ics arc known to be divcrse in other tropi~ 

ca l coaswl areas. When any local area is cxamined in dewil for mi croalgae. spe
cies richness increases dr:unalically. In Florida. for example. an intensive survey 
of protists by one of LI S (PEH ) tripled the number of reported species (www. sms. 
si.edu/irlspec/Species_Rpts.htm) based on a 3-month survey. Likewi se. enti re 
taxonomi c g roups of mi croalgae (Prymnes iophyceae. Cry ptoph yceae. 
Prasi nophyceae. and several other classes) have never been ex amined in Costa 
Rican waters. and only occasional anecdotal observations are available. In other 
temper:He and tropical coastal reg ions these (mostly) nanoplan kton-s ized organ
isms frequentl y make signifi cant contributions to primary productivity and can 
form harmful algal blooms. They are neglected mostl y because they are destroyed 
in common preservati ves. their study requi res e lectron mi croscopy. molecular 
techniques or both. and compctent taxonomists for these difficult groups are 
scarce. Most species listed in thi s part are either easil y preservable. identifiable 
by light microscopy. or both . 

Phytoplankton so far reported for the Caribbean and Pacific coasts of Costa RicH 
can be defi ned as basically neritic and cosmopo litan. Communities of microplank
ton-sized cells (Le .. 20-200 l1m) were dominated by diatoms, and SkelelOllcllw 
co.ffll llllll was repemedl y identified as an abu ndant and ubiqu itous species (although 
this name may represent a complex of scveral spec ies: Sarno et af, 2007. J. Phycol. 
43: 156- 170). The spec ies-rich genus C/1lIf!lOceros played a prominent role in deter
mining the divcrsity of the Costa Rican nora (Viquc/. 1983: Brugnoli 1998: Vega 
1999: Brugnoli Olivera & Morales RamIrez 2001). 

The phytoplankton in the Golfo de Nicoya shared around 50% of species with 
the Gul f of Panama. the Gulf of Californ ia. the Gu lf of Guayaquil in Ecuador. and 
the summer nora of Na1T<lgansett Bay ill the east coast of the United States 
(Hargraves & Vfque.l 1985). Although this suggests a high degree of cosmopolitan 
species. it is also true thai five cent uries of interoceanic ship travel makes il diflicu lt 
to decide which spec ies are truly cosmopolitan. and which arc inva). ive species on 
<I century- long time scale. In other words. m.my cos mopo litan species could be 
more accurately described as cryptogenic. 

When compared to the noms described fo r othcr parts of the world it is ev ident 
that llluch more work is needed on both Costa Rican coasts. As an example. here 
we report only 13 species of the genus Ceralilll/1 for the Pacific coast and two spe
cies for the Caribbean: however. in the Gulf of California 83 taxa have been 
described. closc to the total number of species reported worldwide (120 spp.) 
(CorteS-Altamirano & Nunez 2000). 

Knowledge of phylOplanklOll species richness for the Caribbean coast of Costa 
Rica (Species List 1.1: 53 spp.) is rather incomplete. probably because the single 
study (Vargas 1991) was carried out at the mouth of two estuaries wit h strong fresh
water influence. thus excluding many oceanic stenohaline species. It is also note-
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None of the above mentioned publications considered coccolithophorid.~.

all hough these carbon:lle~secreting species arc known to be diverse in other tropi
cal coastal areas. When any local area is examined in detail for microalgae. spe·
cies richness increases dr:lmatically. In Florida, for example. an intensive survey
of protists by one of liS (PEH) tripled the number of reported species (www.sms.
si.edu/irlspec/Species_Rpts.htl11) based on a 3-m0l1th survey, Likewise. entire
taxonomic groups of microalg::le (Prymnesiophyceae. Cryptophyceae.
Prasinophyceae. and several other classes) have never been examined in Costa
Rican waters. and only occasional anecdotal observations are available. In other
temper:lIe and tropical coastal regions these (mostly) nanoplankton-sized organ
isms frequently make significant contributions to primary productivity and can
form harmful algal blooms. They are neglected mostly because they are destroyed
in common preservatives. their study requires electron microscopy. molecular
techniques or both. and competent taxonomists for these difficult groups arc
scarce. Most species listed in this pari are either easily preservable. identifiable
by light microscopy. or both.

Phytoplankton so far reported for the Caribbean and Pacific coasts of Costa Rica
can be defined as basically neritic and cosmopolil:ln. Communities of microplank
ton-sized cells (i.e.. 2o-200lJrn) were dominated by dimoms. and SkeleuJllclllu
co.ffllllllll was repeatedly identified as an abundant and ubiquitous species (although
this name may represent a complex of several species: Sarno et af. 2007. J. Phycol.
43: 156-170). The species-rich genus Chaf!tm.'cros played a prominent role in deler
mining the diversity of the Costa Rican nora (Vfquel. 1983: Brugnoli 1998: Vega
1999: Brugnoli Olivera & Morales RamIrez 2001).

The phytoplankton in the Golfo de Nicoya shared around 50% of specie~ with
the Gulf of Panama. the Gulf of California. the Gulf of Guayaquil in Ecuador. and
the )'iummer nora of Narragansett Bay ill the east coast of the United States
(Hargraves & Vfquel. 1985). Allhough this suggests a high degree of cosmopolitan
species. it is also true thai five centuries of interoceanic ship lravel makes il diflicuh
to decide which species arc truly cosmopolitan. and which arc inva~ive species on
a century-long time scale. In other words. Ill.my cosmopolitan species could be
more accurately described as cryptogenic.

When compared to the floras described for other pariS of the world it is evident
that llluch more work is needed on both Costa Rican coasts. As an example. here
we report only J3 species of the genus Ceraliul/1 for the Pacific coast and two spe
cies for the Caribbean: however. in the Gulf of California 83 taxa have been
described. close to the total number of species reported worldwide (120 spp.)
(Co11es-Altamirano & Nunez 2000).

Knowledge of phytoplankton species richness for the Caribbean coast of Costa
Rica (Species List 1.1: 53 spp.) is rather incomplete. probably because the single
study (Vargas 1991) was carried out at the mouth of two estuaries with strong fresh
waler influence, thus excluding many oceanic stellohaline species. It is also note-
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all hough these carbon:lle~secreting species arc known to be diverse in other tropi
cal coastal areas. When any local area is examined in detail for microalgae. spe·
cies richness increases dr:lmatically. In Florida, for example. an intensive survey
of protists by one of liS (PEH) tripled the number of reported species (www.sms.
si.edu/irlspec/Species_Rpts.htl11) based on a 3-m0l1th survey, Likewise. entire
taxonomic groups of microalg::le (Prymnesiophyceae. Cryptophyceae.
Prasinophyceae. and several other classes) have never been examined in Costa
Rican waters. and only occasional anecdotal observations are available. In other
temper:lIe and tropical coastal regions these (mostly) nanoplankton-sized organ
isms frequently make significant contributions to primary productivity and can
form harmful algal blooms. They are neglected mostly because they are destroyed
in common preservatives. their study requires electron microscopy. molecular
techniques or both. and competent taxonomists for these difficult groups arc
scarce. Most species listed in this pari are either easily preservable. identifiable
by light microscopy. or both.

Phytoplankton so far reported for the Caribbean and Pacific coasts of Costa Rica
can be defined as basically neritic and cosmopolil:ln. Communities of microplank
ton-sized cells (i.e.. 2o-200lJrn) were dominated by dimoms. and SkeleuJllclllu
co.ffllllllll was repeatedly identified as an abundant and ubiquitous species (although
this name may represent a complex of several species: Sarno et af. 2007. J. Phycol.
43: 156-170). The species-rich genus Chaf!tm.'cros played a prominent role in deler
mining the diversity of the Costa Rican nora (Vfquel. 1983: Brugnoli 1998: Vega
1999: Brugnoli Olivera & Morales RamIrez 2001).

The phytoplankton in the Golfo de Nicoya shared around 50% of specie~ with
the Gulf of Panama. the Gulf of California. the Gulf of Guayaquil in Ecuador. and
the )'iummer nora of Narragansett Bay ill the east coast of the United States
(Hargraves & Vfquel. 1985). Allhough this suggests a high degree of cosmopolitan
species. it is also true thai five centuries of interoceanic ship lravel makes il diflicuh
to decide which species arc truly cosmopolitan. and which arc inva~ive species on
a century-long time scale. In other words. Ill.my cosmopolitan species could be
more accurately described as cryptogenic.

When compared to the floras described for other pariS of the world it is evident
that llluch more work is needed on both Costa Rican coasts. As an example. here
we report only J3 species of the genus Ceraliul/1 for the Pacific coast and two spe
cies for the Caribbean: however. in the Gulf of California 83 taxa have been
described. close to the total number of species reported worldwide (120 spp.)
(Co11es-Altamirano & Nunez 2000).

Knowledge of phytoplankton species richness for the Caribbean coast of Costa
Rica (Species List 1.1: 53 spp.) is rather incomplete. probably because the single
study (Vargas 1991) was carried out at the mouth of two estuaries with strong fresh
waler influence, thus excluding many oceanic stellohaline species. It is also note-
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NOllc of the above mentioned publications considered coecolithophorid.~,

although these carbonate~sccrcting species are known to be diverse in other tropi
cal coast:ll areas. When any local area is examined in det:lil for microalgae. spe
cies richness increases dramatically. In Florida, for example. an intensive survey
of protists by one of liS (PEH) tripled the number of reponed species (www.sms.
si.edu/irlspec/Species_Rpts.htm) based on a 3-m0l1th survey, Likewise. entire
taxonomic groups of microalgae (Prymnesiophyceae. Cryptophyceac.
Prasinophyceae, and several other classes) have never been examined in Costa
Rican waters. and only occasional anecdotal observations are available. In other
temperate and tropical coastal regions thesc (mostly) nanoplankton-sized organ
isms frequently make significant contributions to primary productivity and call
form harmful algal blooms, They <Ire neglected mostly because they are destroyed
in cOlllmon preservatives. their study requires electron microscopy. molecular
techniques or both. and competent taxonomists for these di11icult groups arc
scarce. Most species listed in this part are either easily preservable. identifiable
by light microscopy. or both.

Phytoplankton so far reported for the Caribbean and Pacific coasts of Costa Rica
can be defined as basically neritic and Cosl1lopolit:ln. Communities of microplank
ton-sized cells (i.e.. 2Q-200l1m) were dominated by dimoms. and SkelelOllcllw
cosW/lIm was repeatedly identified as an abundant and ubiquitous species (although
this name may represent a complex of several spe(,;ics: Sarno et af. 2007. J. Phycol.
43: 156-170). The species-rich genus CllllelOceros played a prominent role in deter
mining the diversity of the Costa Rican nora (VfqueJ.: 1983: Brugnoli 1998: Vega
1999: Brugnoli Olivera & Morales RamCrez 2001).

The phytoplankton in the Golfo de Nicoya shared around 50% of species with
the Gulf of Panama. the Gulf of California. the Gulf of Guayaquil in Ecuador. and
the summer flora of Narragansett Bay in the east coast of the United States
(Hargraves & VCque/. 1985). Although this suggests a high degree of cosmopolitan
species. it is also true that five centuries of interoceanic ship travel makes it difficult
to decide which species arc truly cosmopolitan. and which are invasive species 011
:l century-long time scale. In other words. many cosmopolitan species could be
more accurately described as cryptogenic,

When compared to the floras described for other parts of the world it is evident
that llluch more work is needed on both Costa Rican coasts. As an example. here
we report only 13 species of the genus Ceraliul/1 for the Pacific coast and two spe
cies for the Caribbean: however. in the Gulf of California 83 taxa have been
described. close to the total number of species reported worldwide (120 spp.)
(CorteS-Altamirano & Nunez 2000).

Knowledge of phytoplankton species richness for the Caribbean coast of Costa
Rica (Species List 1.1: 53 spp.) is rather incomplete. probably because the single
study (Vargas 1991) was carried out at the mouth of two estuaries with strong fresh
water influence, thus excluding many oceanic stellohaline species. It is also note-
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wonhy that for some of the species li sted, few or no references from other tropical 
areas were found. whereas other taxa were ubiqu itous and common according to a 
survey of published records from other areas. In Venezuela. Dfaz-Ramos (2000) 
compi led a total of 461 spec ies (275 species of diatoms, 162 species of dinonagel
lalCs. and 24 species of coccolilhophores) based on 40 years of studies by sever:ll 
authors. 

Si nce harmfu l algal blooms have an impact on public health and economy of 
Costa Rica (MOIla et lIl. 1990: Morales et (1 /. 200 1). il is necessary to monitor more 
dosely Ihe occurrence of those species known to be toxic to both humans and 
marine animals of econom ic im portance. Moreover. it has been estimated that 
hundreds or thousands of spec ies become extinct before they are discovered 
(which is a non-verifiable statement). It is likely that extinctions and bi odiversity 
loss also take place OI t some level in coastal marine environments. Before evalua
tions of stich ex tinction events can be made, it is necessary to know the number of 
endem ic species in marine areas of Costa Rica. Widespread species may be in 
danger of local ext inction, but not necessarily global eradication; in contrast, 
endemic species arc much more susceptible. Given the common occurrence of 
allelopathy (i.e .. bioche mi cal warfare) amongst microscopic organisms, it is likely 
that potentiall y valuable marine pharmaceuticals may be found in phytoplankton 
spec ies. wai ting to be discovered. The first step is the establishment of biotic 
inventories. and there is much to be done. Thi s is contribtLIi on # 1695 from Harbor 
Bmnch Oceanographic InstilUtion of Florida Atlantic Uni versity. and contribut ion 
#728 from Smithsonian Marine Swti on/FI Pierce. FL. PEH ack nowledges support 
from both instilutions. 

Specia lists 

Currently Working with Phytoplankton of Costa Rica 

EM tl.lA CAI_VO v.: Estaci6n de Biologfa Marina. Ulli vcrsidad Nacional , Puntarenas, 
Costa Rica - Red tide dinoflagellates. ec.llvo@ ulla .ac.cr 

PAU L E. HARGRAVES: Graduate School of Oceanography. University of Rhode 
Island. Kingston. Rhode Island. USA and Harbor Branch Oceanographic 
Institution of Florida Atlantic Universi ty. Ft Pierce . FL 34946 USA - Taxonomy 
of phytoplankton. pharg@gso.uri.edu 

MARIBELLE VA RGAS M.: Centro de Invest igaci6n en Estructuras Microsc6picas. 
Universidad de Costa Rica. Costa Rica - Red tide organisms. vlllolllero@c<lriari. 
ucr.<lc.cr 

ROXANA VfQUEZ: Escucla de Cieneias Biol6gicas. Uni vers idad NacionOl!' Costa 
Rica - Taxonomy of phytoplankton. rviquezm@una.ac.cr 
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worthy that for some of the species listed. few or no references from other tropical
are:lS were found. whereas other taxa were ubiquitous and common according to a
survey of published records from other areas. In Venezuela. Dfaz-Ramos (2000)
compiled a total of 461 species (275 specics of diatoms, 162 species of dinonagel
lates, and 24 species of coccolilhophores) based on 40 years of studics by scver:ll
authors.

Sincc harmful algal blooms have an impact 011 public health and economy of
Costa Rica (M:lta et lIl. 1990: Morales ef (1/.2001). it is nccessary to monitor morc
closely the occurrence of those species known to be toxic to both humans and
marinc animals of economic importance. Moreover, it has been estimated that
hundreds or thousands of specics become extinct before thcy are discovered
(which is a non-verifiable statemcnt). It is likely that cxtinctions and biodi\'crsity
loss also take place at some level in coastal marinc cIl\'irolllTlcntS. Before evalua
tions of such extinction events can be made. it is necessary to know thc number of
endemic species in marine areas of Costa Rica. Widespread species may be in
danger of local extinction. but not necessarily global eradication; in contr:lst,
cndemic species arc much more susccptible. Given the common occurrence of
allelopathy (i.c., biochemical warfare) amongst microscopic organisms, it is likely
that potentially valuable marine pharmaceuticals Illay be found in phytoplankton
species, waiting to be diSl.:overed. The first step is the establishment of biotic
inventorics, and there is much to be done. This is contribution # 1695 from Harbor
Br:lIleh Oceanographic Institution of Florida Atlantic Univcrsity, and contribution
#728 from Smithsonian Marine Station/Ft Piercc. FL. PEH acknowledges support
frorn both institutions.
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EMll.lA CALVO Y.: Estaci6n de Biologfa Marina, Univcrsidad Nacional, Puntarenas,
Costa Rica - Red tide dinoflagellates. cC:llvo@una.ac.er

PAUL E. HARGRAVES: Graduate School of Oceanography. University of Rhode
Island, Kingston, Rhode Island. USA and Harbor Branch Oceanographic
Institution of Florida Atlantic University. Ft Pierce. FL 34946 USA - Taxonomy
of phytoplankton. pharg@gso.llri.cdu

MARIBELLE VARGAS M.: Centro de Investigaci6n en Estmcturas Microsc6picas.
Universidad de Costa Rica. Costa Rica - Red tide organisms. vlllontero@cariari.
ucr.ac.cr

ROXANA VfQUEZ: ESCllcia dc Ciencias Biol6gicas. Universidad N:lcional. Costa
Rica - Taxonomy of phytoplankton. rviquezm@una.ac.cr
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worthy thaI for some of the species listed. few or no references frOIll other tropical
areas were found. whereas other laxa were ubiquitous ;lIld common according 10 a
survey of published records from other areas. In Venez.uela. Dfaz-Ramos (2000)
compiled a tOlal of 461 species (275 species of diatoms, 162 species of dinoflagel
lates. and 24 species of coccolithophores) based on 40 yC:lrs of studies by several
authors.

Since harmful algal blooms have ,HI impact on public health and economy of
Costa Rica (Mala et (II. 1990; Morales l't al. 2001). it is necessary to monitor morc
closely the occurrence of those species known to be toxic to both humans and
marine animals of economic importance. Moreover, it has been estimated [h;lI
hundreds or thousands of species become extinct before they are discovered
(which is a non-verifiable statement). It is likely that extinctions and biodiversity
loss also take place at some level in coastal marine environments. Before evalua
tions of such extinction events can be made. il is necessary to know the number of
endemic species in marine areas of Costa Rica. Widespread species may be in
danger of local extinction. but not necessarily global ef:ldication; in contrast.
endemic species are much more susceptible. Given the COlllmon occurrence of
allelopathy (Le.. biochemical warfare) amongst microscopic organisms. it is likely
that potentially valu;lble lTl:lrinc pharm:lceuticals lllay be found in phytoplankton
species. w:.iting to be discovered. The first step is the establishment of biotic
inventories. and there is much to be done. This is contribution # 1695 from Harbor
Branch Oceanographic In!>titution of Florida Atlantic University. and contribution
#728 from Smithsonian Marine Station/Ft Pierce. FL. PEH acknowledges support
from both institutions.
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