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Species List 5.1 Foraminifera of the Caribbean of Costa Rica

Location References

Phylum PROTOZOA
Class SARCODINA
SubClass GRANULORETICULOSEA
Order FORAMINIFERIDA
Family AMPHISTEGINIDAE
Amphistegina spp. Cahuita 9°44’N 82°49’W [Mora-Baumgartner,  

this chapter]
Family GLOBIGERINIDAE
Globigerinoides ruber (d’Orbigny, 1839) Cahuita 9°44’N 82°49’W [Mora-Baumgartner, 

this chapter]
Orbulina universa d’Orbigny, 1839 Cahuita 9°44’N 82°49’W [Mora-Baumgartner, 

this chapter]
Family NUMMULITIDAE
Heterostegina depressa d’Orbigny, 1826 Cahuita 9°44’N 82°48’W [Mora-Baumgartner, 

this chapter]

Species List 5.2 Foraminifera of the Pacific of Costa Rica

Location References

Phylum PROTOZOA
Class SARCODINA
SubClass GRANULORETICULOSEA
Order FORAMINIFERIDA
Family AMMODISCIDAE
Glomospira gordialis (Jones 

and Parker, 1860)
Santa Elena Bay [3]

Family ANOMALINIDAE
Hanzawaia nitidula (Bandy, 1953) Off Costa Rica 8°40′N 84°20′W; 

9°15′N 84°15′W; Costa Rica 10°33′N 
85°48'W

[1]

Family BAGGINIDAE
Cancris panamensis Natland 1938 Off Costa Rica 9°15′N 84°15′W [1]
Cancris sagra (d’Orbigny, 1839) Off Costa Rica 9°15′N 84° 15′W; 

Costa Rica 10°33′N 85°48′W
[1]

Family BOLIVINITIDAE
Bolivina advena Cushman, 1925 Salinas Bay [5]
Bolivina alata Seguenza, 1862 Off Costa Rica 9°15′N 84°15′W [1]
Bolivina argentea Cushman, 1926 Off Costa Rica 8°40′N 84°20′W [1]
Bolivina costate d’Orbigny, 1839 Off Costa Rica 8°40′N 84°20′W [1]
Bolivina costata var. bicostata 

Cushman, 1926 (in ref.: 
Bolivina bicostata)

Off Costa Rica 9°15′N 84°15′W [1]

Bolivina humilis Cushman 
and McCulloch, 1942

Off Costa Rica 9°15′N 84°15′W [1]

Bolivina laevigata Brady, 1881 Isla del Coco [5]
Bolivina minuta Natland, 1938 Off Costa Rica 8°40′N 84°20′W [1]
Bolivina plicata d’Orbigny, 1839 Off Costa Rica 8°40′N 84°20′W [1]
Bolivina pygmaea Brady, 1881 Culebra Bay [5]
Bolivina seminuda Cushman, 1911 Off Costa Rica 9°15′N 84°15′W 

and Golfo Dulce
[1, 2]

Bolivina striatula (Cushman, 1922) Off Costa Rica 9°15′N 84°15′W [1]

(continued)
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Bolivina subadvena var. acuminata 
Cushman, 1926 (in ref.: 
Bolivina acuminata)

Off Costa Rica 8°40′N 84°20′W; 
9°15′N 84°15′W

[1]

Bolivina subadvena var. spissa 
Cushman, 1926 (in ref: 
Bolivina spissa)

Off Costa Rica 8°40′N 84°20′W [1]

Bolivina subexcavata (Cushman 
and Wickenden, 1929)

Salinas Bay [5]

Bolivina tongi var.filacostata 
(Cushman and McCulloch, 1942)

Isla del Coco [5]

Bolivina vaughani (Natland, 1938) Off Costa Rica 9°15′N 84° 15′W; 
Costa Rica 10°33′N 85°48′W

[1]

Family BULIMINIDAE
Bulimina pagoda Cushman, 1927 Off Costa Rica 8°40N 84°20′W [1]
Bulimina pagoda var. denudata 

Cushman, 1927 (in ref.: 
Bulimina denudata)

Off Costa Rica 9°15´N 84°15′W; 
Costa Rica 10°33´N 85°48′W

[1]

Bulimina tenuata Cushman, 1927 Off Costa Rica 8°40′N 84°20′W [1]
Globobulimina pacifica 

Cushman, 1927
Off Costa Rica 8°40′N 84°20′W [1]

Family CASSIDULINIDAE
Cassidulina delicata Cushman, 1927 Off Costa Rica 8°40′N 84°20′W; 

9°15′N 84°15′W
[1]

Cassidulina oblonga Reuss, 1850 Off Costa Rica 9°15′N 84°15′W [1][
Cassidulina suglobosa (Brady, 1881) Off Costa Rica 8°40′N 84°20′W; 

9°15´N 84°15´W
[1]

Cassidulina subglobosa var. 
subcalifornica Drooger, 1953 
(in ref.: Cassidulina. Subcalifornica)

Off Costa Rica 8°40′N 84°20′W [1]

Family CIBICIDIDAE
Cibicides fletcheri Galloway 

and Wissler, 1927
Costa Rica 10°33′N 85°48′W [1]

Family EGGERELLIDAE
Eggerelloides advenus 

Cushman, 1922 
(in ref.: Eggerella advena)

Isla del Coco [3]

Family ELPHIDIIDAE
Elphidium crispum (Linné, 1758) Salinas Bay, Playa Blanca, 

Culebra Bay
[4]

Elphidium simplex simplex 
Cushman, 1936

Salinas Bay [4]

Epistominella bradyana 
(Cushman, 1927)

Off Costa Rica 8 40′N 84 20′W; 
9° 15´N 84°15´W

[1]

Epistominella smithi 
(R.E. and K.C. Stewart, 1930)

Off Costa Rica 9°15′N 84°15′W [1]

Family FUSENKOINIDAE
Virgulina schreibersiana Czjzek 

1848 (in ref.: Fursenkoina 
schreibersiana)

Off Costa Rica 9°15′N 84°15′W; 
Costa Rica 10°33′N 85°48′W

[1]

Family GLOBIGERINIDAE
Globigerinoides sacculifer (Brady, 1884) Golfo Dulce [2]

Species List 5.2 (continued)

Location References

(continued)



Family HAPLOPHRAGMOIDIDAE
Haplophragmoides columbiense 

var. evolutum Cushman and 
McCulloch, 1939

Playa Blanca [3]

Haplophragmoides planissimum 
Cushman, 1927

Santa Elena Bay [3]

Family HAUERINIDAE
Massilina annectens 

Schlumberger, 1893
Costa Rica 10°33′N 85°48′W [1]

Massilina robustior 
Cushman and Valentine, 1930

Costa Rica 10°33′N 85°48′W [1]

Family HETEROHELICIDAE
Bifarina hancocki Cushman and 

McCulloch, 1942
Salinas Bay [5]

Bifarina pacifica Cushman 
and McCulloch, 1942

Santa Elena Bay and Salinas Bay [5]

Family HORMOSINIDAE
Reophax curtus (Cushman, 1920) Playa Blanca [3]
Reophax scorpiurus Denys de 

Montfort, 1808
Santa Elena Bay [3]

Family LAGENIDAE
Lagena amphora Reuss, 1863 Playa Blanca and Off Costa Rica 

9°15′N 84°15′W
[1, 7]

Lagena hispidula Cushman, 1913 Off Costa Rica 8°40′N 84°20′W; 
9°15′N 84°15′W

[1]

Lagena leaveis (Montagu, 1803) Off Costa Rica 9°15′N 84°15′W [1]
Lagena striata (d’Orbigny, 1839) Salinas Bay [7]
Lagena sulcata (Walker and 

Jacob, 1798)
Off Costa Rica 9°15′N 84°15′W [1]

Family LITUOLIDAE
Ammobaculites foliaceus var. 

recurva Earland, 1934
Salinas Bay and Playa Blanca. [3]

Family LOXOSTOMATIDAE
Loxostomun limbatum (Brady, 1881) 

(in ref.: Loxostoma limbatum)
Santa Elena Bay and Culebra Bay [5]

Family MILIOLIDAE
Ammofrondicularia compressa 

Cushman and McCulloch, 1939
Isla del Coco [3]

Quinqueloculina dutemplei 
(d’Orbigny, 1846)

Costa Rica 10°33′N 85°48´W [1]

Quinqueloculina lamarckiana 
(d’Orbigny, 1839)

Costa Rica 10°33′N 85°48′σW [1]

Family NONIONIDAE
Nonionella atlantica (Cushman, 1947) Off Costa Rica 8°40′N 84°20′W; 

9°15′N 84°15′W and Costa Rica 
10°33′N 85°48′W

[1]

Nonionella incisa (Cushman, 1926) Off Costa Rica 9°15′N 84°15′W [1]
Nonionella stella (Cushman 

and Moyer, 1930)
Off Costa Rica 9°15′N 84° 15′W; 

Costa Rica 10°33′N 85°48′W
[1]

Family PLANORBULINIDAE
Planorbulina mediterranensis 

(d’Orbigny, 1826)
Costa Rica 10°33′N 85°48′W [1]

Species List 5.2 (continued)
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Family PLANULINIDAE
Planulina limbata Natland, 1938 Off Costa Rica 9°04′N 84°17′W [8]
Planulina ornata (d’Orbigny, 1839) Off Costa Rica 8°40′N 84°20′W; 

9°15′N 84°15′W
[1]

Family REUSELLIDAE
Reusella aequa Cushman 

and McCulloch, 1948
Culebra Bay [6]

Reusella pacifica Cushman and 
McCulloch, 1948

Culebra Bay [6]

Family SACCAMMINIDAE
Saccammina atlantica 

(Cushman, 1944)
Off Costa Rica 9°15′N 84°15′W [1]

Family SPHAEROIDINIDAE
Lagenammina hancoki (Cushman

 and Mc Culloch 1948)
Off Costa Rica 9°15′N 84°15′W; 

Costa Rica 10°33N 85°48′W
[1]

Family SPIROLOCULINIDAE
Spiroloculina dentata Cushman 

and Tood, 1944
Costa Rica 10°33′N 85°48´W [1]

Family TEXTULARIIDAE
Textularia foliacea Heron-Allen 

and Earland, 1915
Off Costa Rica 9 15′N 84° 15′W; 

Costa Rica 10°33′N 85°48′W
[1]

Textularia vola Lalicker 
and McCulloch, 1940

Costa Rica 10°33′N 85°48′W [1]

Family TROCHAMMINIDAE
Trochammina charlottensis 

Cushman, 1925
Bay Salinas, Isla del Coco [3]

Trochammina nitida Brady, 1881 Cocos Island [3]
Trochammina pacifica 

Cushman, 1925
Salinas Bay, Santa Elena Bay and 

Culebra Bay
[3]

Trochammina rotaliformis 
J. Wright, 1911

Isla del Coco [3]

Family TURRILINIDAE
Buliminella curta (Cushman, 1925) Off Costa Rica 8°40′N 84°20′W [1]
Buliminella elegantisima 

(d’Orbigny, 1839)
Playa Blanca and 9°15′N 84°15′W [1, 6]

Buliminella parallela Cushman 
and Parker, 1931

Culebra Bay [6]

Family UVIGERINIDAE
Angulogerina bella Phleger 

and Parker, 1951
Off Costa Rica 8°40′N 84°20′σW [1]

Trifarina bella (Phleger y Parker, 1951) Off Costa Rica 9°15′N 84°15′W [1]
Trifarina carinata (Cushman, 1927) Off Costa Rica 8°40′N 84°20′W [1]
Uvigerina excellens Tood, 1948 Off Costa Rica 8°40′N 84°20′W [1]
Uvigerina incilis Tood, 1948 Off Costa Rica 8°40′N 84°20′W; 

9°15´N 84°15´W
[1]

Uvigerina peregrina 
(Cushman, 1923)

Off Costa Rica 8°40′N 84°20′W [1]

Family VAGINULINIDAE
Vaginulina exilis Cushman 

and McCulloch, 1950
Isla del Coco [7]

Family VALVULINIDAE
Gaudryina pauperata Earland, 1934 Salinas Bay [4]

Species List 5.2 (continued)
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Species List 7.2 Medusozoa (Hydrozoa, Scyphozoa, and Cubozoa) recorded from the Pacific of 
Costa Rica, following the phylogenetic arrangement proposed by Marques & Collins (2004). The 
new records included in this chapter are marked with (*)

Species
World 
distributiona

Central 
Americab

Costa 
Ricac

Oceanic 
distributiond

Habitat/
Communitye Referencesf

SubPhylum 
MEDUSOZOA

Class HYDROZOA

Order LIMNOMEDUSAE 
sedis mutabilis

Family OLINDIIDAE
*Olindias singularis 

Browne, 1905
IP GP n,o wc [6, 10]

SubClass 
HYDROIDOLINA 
sedis  mutabilis

Order LEPTHOTHECATA
Family AEQUORIDAE
Aequorea coerulescens 

(Brandt, 1838)
EP P GP,CR n wc [10, 11]

Aequorea macrodactyla 
(Brandt, 1834)

EP P GP n wc [3, 6, 10]

Family CAMPANULA-
RIIDAE

*Clytia brunescens 
(Bigelow, 1904)

IP GP n,o wc [6, 10]

*Clytia hemisphaerica 
(Linnaeus, 1767)

IP,MED GP n wc [6, 10]

Clytia simplex (Browne, 
1902)

EP,IP,IO GP,D n,o wc [6, 10, 12]

Clytia uchidai Kramp, 
1961

EP N GP,D n,o wc [6, 10, 12]

Obelia spp. cp GP n,o wc [6, 10]
Family DIPLEUROSO-

MATIDAE
Dipleurosoma pacificum 

Agassiz & Mayer, 1902
EP GP n,o wc [6, 10]

Family EUTIMIDAE
Eutima curva Browne, 

1905
IP GP n wc [6, 10]

*Eutima orientalis 
(Browne, 1905)

ct GP n wc [6, 10]

Family EIRENIDAE
Helgicirrha shultzei 

Hartlaub, 1909
EA,Med GD mp,n wc [3, 6, 8]

Phialopsis diegensis 
Torrey, 1909

cp D ep,n wc [3, 5, 12]

Family LAODICEIDAE

*Laodicea marana Agassiz 
& Mayer, 1899

Fiji,EP GP n wc [6, 10]

(continued)
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Species List 7.2 (continued)

Species
World 
distributiona

Central 
Americab

Costa 
Ricac

Oceanic 
distributiond

Habitat/
Communitye Referencesf

Family LOVENELLIDAE
Eucheilota comata 

(Bigelow, 1909)
ep P D,GP n wc [10, 11]

*Eucheilota menoni 
Kramp, 1959

ep GP n wc [10, 11]

Family 
MALAGAZZIIDAE

Malagazzia taenigonia 
(Chow & Huang, 1958)

WP D n.a. wc [6, 8]

*Octophiallucium bigelowi 
Kramp, 1955

IO,WA P GP mp,n wc [3, 10, 11]

Family MELICERTIDAE
Melicetum sp. EA,EP,WA GP n wc [6, 10]
Family PHIALELLIDAE

Phialella sp. EP,IP GP n wc [6, 10]
Order 

ANTHOATHECATA
Family 

BOUGAINVILLIDAE
Bouganvillea fulva Agassiz 

& Mayer, 1899
EA,IP,WA N GP,CR n wc [6, 10, 11]

*Bouganvillea muscus 
Allmar, 1863

EA,EP,IP GP n wc [6, 10]

Bouganvillea sp. CP GD wc [6, 9]
*Koellikerina fasciculata 

(Péron & Lesuerur, 
1810)

EA,Med GP mp,n wc [3, 9, 10]

*Koellikerina multicirrata 
(Kramp, 1928)

IO GP ep wc [3, 10]

Lizzia ferrarii Segura, 
1980

EP ES,N CR n.a. wc [11]

Lizzia gracilis (Mayer, 1900) IO,WA N CR n wc [11]
Family 

BYTHOTIARIDAE
Calycopsis papillata 

Bigelow, 1818
EA,EP,IP, D n.a. wc [5, 12]

Heterotiara minor 
Vanhöffen, 1911

IO,IP CA GP n wc [10, 11]

*Kanaka pelagica Uchida, 
1947 incerta sedis

EP GP n wc [10, 11]

Family CLAVIDAE
Oceania armata Kolliker, 

1853
CP CR,GD mp,n wc [3, 8, 11]

Family 
CORYMORPHIDAE

*Vannucia forbesii (Mayer, 
1894)

IP,Med,WA GP n wc [6, 10]

(continued)



Species List 7.2 (continued)

Species
World 
distributiona

Central 
Americab

Costa 
Ricac

Oceanic 
distributiond

Habitat/
Communitye Referencesf

Family CORYNIDAE
*Dipurena ophiogaster 

Haeckel, 1879
EP,IP GP n wc [6, 9, 11]

Sarsia coccometra 
Bigelow, 1909

EP CA GP n wc [5, 6, 10, 
11, 12]

Sarsia spp. Lesson, 1843 cp GP n,o wc [6, 10]
Family CYTAEIDIDAE
Cytaeis tetrastyla 

Eschscholtz, 1829
CT P D mp,n,o wc [3, 11, 12]

Family EUCODONIIDAE
Eucodonium brownei 

Hartlaub, 1907
IP,Med,WA GD mp,n wc [3, 8]

Family EUPHYSIDAE
*Euphysa aurata Forbes, 

1848
cp GP n wc [6, 10] 

*Euphysilla pyramidata 
Kramp, 1955

cp GP n wc [3, 10, 11]

Family 
HYDRACTINIIDAE

Hydractinia simplex 
Kramp, 1928

cp N CR n.a. wc [11]

Family PANDEIDAE
*Amphinema australis 

(Mayer, 1900)
cp GP n wc [3, 10]

*Amphinema dinema 
(Péron & Lesuerur, 
1810)

IP,WA GP n wc [3, 10]

Haliotholus intermedius 
(Browne, 1902)

Ant,EA,
EP,WA

CA D,GP ep wc [3, 5, 10, 
12]

Haliotholus pauper 
Hartlaub, 1913

ct CA D,GP n,o wc [10, 12]

Leukartiara hoepplii Hsu, 
1928

cp P GP n.a. wc [6, 10]

Leukartiara octona 
(Fleming, 1823)

cp P GP n.a. wc [6, 9, 10]

Pandea sp. cp GD n.a. wc [6, 8]
*Pandeopsis ikarii Kramp, 

1959
IP GP n.a. wc [6, 10]

Family POLYORCHIDAE

Polyorchis penicillatus 
(Eschscholtz, 1829)

EP IC n.a. wc [5, 6]

Family PROBOSCI-
DACTYLA

Proboscidactyla ornata 
(McCrady, 1857)

ct N CR n wc [11]

Family PROTIARIDAE
*Halitiara formosa 

Fewkes, 1882
IO,WA GP n wc [6, 10]
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Species List 7.2 (continued)

Species
World 
distributiona

Central 
Americab

Costa 
Ricac

Oceanic 
distributiond

Habitat/
Communitye Referencesf

Family TRICHYDRIDAE
*Trichydra pudica Wright, 

1858
EP N GP n wc [10, 11]

Family TUBULARIIDAE
*Ectopleura dumortieri 

(van Beneden, 1844)
EA,EP GP n wc [6, 10, 11]

Ectopleura sacculifera 
Kramp, 1957

EP N CR n wc [11]

Euphysora bigelowi Mass, 
1905

EP,IO CR n wc [11]

Gotoea similis Kramp, 1959 IO CR n.a. wc [11]
Family PORPITIDAE
Porpita porpita (Linnaeus, 

1758)
cp CA GP ep,n wc [3, 10, 11]

Family ZANCLEIDAE
Zanclea costata 

Gegenbaur, 1857
cp D,CR n wc [3, 5, 12]

SubClass TRACHYLINA
Order 

TRACHYMEDUSAE
Family GERYO-

NIIDAE
Geryonia proboscidalis 

(Forskal, 1775)
ct CA D ep wc [3, 5, 10]

Liriope tetraphylla 
(Chamisso & 
Eysenhardt, 1821)

cp CA D,GN,
GP

ep,n,o wc [2–5, 
10–12]

Family RHOPALONE- 
MATIDAE

Aglantha sp. n.a. GP n wc [6, 10, 12]
Aglantha digitale (O.F. 

Muller, 1766)
Arc,EP,

WP
CA GP n,o wc [6, 10, 12]

Aglaura hemistoma Péron 
& Lesuerur, 1810

EA,EP,
IP,WA,
WP

CA D,GP ep wc [3, 6, 10, 
11, 12]

Amphogona apicata 
Kramp, 1957

EA,EP,
WA,WP

D bp wc [3, 4, 11, 
12]

Amphogona apsteini 
(Vanhoffen, 1902)

IP,WA GD ep wc [3, 8]

Pantachogon sp. cp GD bp wc [3, 8]
Persa incolorata McCrady, 

1859
cp GD bp,ep wc [3, 8]

Rhopalonema velatum 
Gegenbaur, 1857

ct CA D,GP ep,n,o wc [3, 10–12]

Sminthea eurygaster 
Gegenbaur, 1856

EA,WA,
WP

P CR bp,mp wc [1]

(continued)



Order 
NARCOMEDUSAE

Family AEGINIDAE
Solmundella bitentaculata 

(Quoy & Gaimard, 
1833)

cp P,N D,GP n wc [3, 10–12]

Family CUNINIDAE
Cunina octonaria 

McCrady, 1859
ct P D,GP ep,n wc [3, 10–12]

Cunina peregrina Bigelow, 
1909

ct D ep,n wc [4, 9–11]

Family SOLMARISIDAE
Pegantha clara Bigelow, 

1909
cp ES,P D n wc [5, 12]

Pegantha martagon 
Haeckel, 1879

cp N D n wc [5, 12]

Pegantha triloba Haeckel, 
1879

ct P D o wc [5, 12]

Solmaris rhodoloma 
(Brandt, 1838)

EP D,GP n wc [6, 10, 12]

Class SCYPHOZOA
Order CORONATEAE
Family ATOLLIDAE
Atolla wyvillei Haeckel, 

1880
EA,EP,WA P PM bp wc [1, 2]

Family NAUSITHOIDAE
Nausithoe punctata 

Kölliker, 1853
EA,EP,WA H,G,N,P GP n.a. wc [10, 

Rodríguez, 
unpubl.]

Order RHIZOSTOMEAE
Family 

STOMOLOPHIDAE
Stomolophus meleagris L. 

Agassiz, 1862
cp GN n.a. wc [5]

Order 
SEMAEOSTOMAE

Family PELAGIIDAE
Pelagia noctiluca Péron 

and Lesueur, 1810
cp CA GN,GP mp wc [1, 10, 11]

Family ULMARIDAE
Aurelia aurita Linné, 1758cp PM ep,mp wc [5, Rodrí-

guez, 
unpub-
lished]

Class CUBOZOA

Species List 7.2 (continued)

Species
World 
distributiona

Central 
Americab

Costa 
Ricac

Oceanic 
distributiond

Habitat/
Communitye Referencesf

(continued)
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Family CARYBDEIDAE

Species List 7.2 (continued)

Species
World 
distributiona

Central 
Americab

Costa 
Ricac

Oceanic 
distributiond

Habitat/
Communitye Referencesf

*Tripedalia cystophora 
Conant, 1897

IO,WA GN bp wc [6, Rodrí-
guez, 
unpub-
lished]

Family 
CHIRODROPIDAE

Chiropsalmus sp. WA  GN n.a. wc [5, 7]

n.a. = information not available
a Ant = Antarctic; Arc = arctic; cp = cosmopolitan; ct = circumtropical; EA = eastern Atlantic; EP 
= eastern Pacific; IO = Indian Ocean; IP = Indo-Pacific; Med = Mediterranean; WA = western 
Atlantic; WP = western Pacific
b CA = all Central American countries; B = Belize; ES = El Salvador; G = Guatemala; H = 
Honduras; N = Nicaragua; P = Panama
c D = Domo de Costa Rica; GD = Golfo Dulce; GN = Golfo de Nicoya; GP = Golfo de Papagayo; 
IC = Isla del Coco; PM = Pacific mainland
d bp = bathypelagic; ep = epipelagic; mp = mesopelagic; n = neritic; o = oceanic
e wc = water column
f References are indicated by numbers according to the reference list
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Species List 9.2 Zoanthids, actiniarians, and corallimorpharians found on the Pacific coast of 
Costa Rica

 
World 
 distributiona Costa Ricab

Oceanic 
 distributionc

Habitat/
Communityd Referencese

Class ANTHOZOA

Order ACTINARIA

Family Hormathiidae
Telmatactis  cricoides 

(Duchassaing, 1850)
EP IC st,eb rb,cr [1]

a EP = eastern Pacific
b IC = Isla del Coco
c eb = epibenthic; st = subtidal
d cr = coral reefs; rb = rocky bottom
e References are indicated by numbers according to the reference list
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Species List 17.1 Mysida reported from the Caribbean coast of Costa Rica

Species
World 
distributiona

Central 
Americab

Oceanic 
distributionc

Depth 
(m)d

Habitat/
Communitye Referencesf

Class MALACOSTRACA,
Order MYSIDA
Family MYSIDAE
Bowmaniella dissimilis 

(Coifmann, 1937)
Car,WA P b,eb,it,st, 1–4 sb [2, 4]

a Car = Caribbean; WA = western Atlantic
b P = Panama
c b = benthic; eb = epibenthic; it = intertidal; st = subtidal
d Uppermost and lowermost occurrences (in meters)
e sb = sandy bottom
f References are indicated by numbers according to the reference list
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Cumaceans 201

Species List 18.1 Cumaceans from the Caribbean waters of Costa Rica

Species

World 
distribu-
tiona

Central 
Americab

Oceanic 
distribu-
tionc

Depth
(m)d

Habitat/
Commu-
nitye Referencesf

Subphylum CRUSTACEA
Class MALACOSTRACA
Order CUMACEA
Family BODOTRIIDAE
Subfamily BODOTRIINAE
Cyclaspis jonesi (*) 

Roccatagliata, 1985
EP,WA b,ep,hpl 1–2 sb [13]**

Cyclaspis pustulata (*) 
Zimmer, 1943a

EP,WA b,ep,hpl 1–2 sb [14, 2]**

Subfamily VAUNTHOMSONIIANAE
Vaunthompsonia cf. 

cristata Bate, 1856
Car,WA B b,ep,hpl 2–50 sb [9]**

Family NANNASTACIDAE
Cumella biserrata (*) 

Petrescu, 2002
Car B b,ep,hpl 1–2 cr [9]**

Cumella clavicauda 
Calman, 1911

Car,WA b,ep,hpl 2–50 cr [9]

Cumella garrityi (*) 
Băcescu & Muradian, 1977

Car,EP,WA B b,ep,hpl 1–2 cr [5, 9]**

Cumella gomoiui (*) Băcescu 
& Muradian, 1977

Car,EP,WA B b,ep,hpl 1–2 cr [5, 9]**

Cumella medeeae 
Petrescu, Iliffe, 
and Sarbu, 1994

Car b,ep,hpl 1–2 cr [11]

Cumella ocellata (*) 
Băcescu, 1992b

Car,EP,WA B b,ep,hpl 1–2 cr [4, 9]**

Cumella ruetzleri (*) 
Petrescu, 2002

Car,WA B b,ep,hpl 1–2 cr [9]**

Cumella somersi (*) 
Petrescu & Sterrer, 
2001

Car,WA B b,ep,hpl 1–2 cr [9, 10]**

Cumella spinifera 
Petrescu & Heard, 
2004

Car b,ep,hpl 1–2 cr [12]**

Elassocumella micruropus 
(Calman, 1911)

Car,WA b,ep,hpl 1–2 cr [5, 15]*

Schizotrema agglutinanta 
(Băcescu, 1971)

Car,WA B b,ep,hpl 1–5 cr [3]**

*Both coasts, Pacific and Caribbean
**Present study
aCar = Caribbean; EP = eastern Pacific; WA = western Atlantic
bB = Belize
cb = benthic, eb = epibenthic, hpl = hypoplanktonic
dUppermost/lowermost occurrences (in meters)
ecr = coral reef/coral ruble; sb = sandy bottom
fReferences are indicated by numbers according to the reference list.
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Species List 19.1 Tanaidaceans from the Caribbean waters of Costa Rica

Species
World 
distributiona

Central 
Americab

Oceanic 
distributionc

Depthd 
(m)

Habitat/
Communitye Referencesf

Order TANAIDACEA
Suborder 

APSEUDOMORPHA
Family APSEUDIDAE
Apseudes sp. A Car b,st 1–2 cr [3, pers. 

obs.]
Apseudes cf. garthi 

Menzies, 1953
Cp n.a. 2–6 cr [1,3]

Apseudes intermedius 
Hansen, 1895

WA st 1–2 cr [pers. obs.]

Family 
METAPSEUDIDAE

Subfamily 
METAPSEUDINAE

Apseudomorpha cf. 
glebosus (Menzies, 1953)

Car b,st 1–3 cr [8, pers. 
obs.]

Family 
PAGURAPSEUDIDAE

Subfamily 
PAGURAPSEUDINAE

Pagurotanais bouryi 
Bouvier, 1918

WA b,st 1–50 cr [2,5, pers. 
obs.]

Family SPHYRAPIDAE
Sphrapoides sp. A EP b,st 1–2 cr [6, pers. 

obs.]
Suborder 

TANAIDOMORPHA
Superfamily TANAOIDEA
Family LEPTOCHELIIDAE
Leptochelia dubia (=L. 

savignyi (Krøyer, 1842)
Cp ES b,st 0–50 cr [3 (L. sp. 

in part), 
pers. 
obs]

Leptochelia foresti 
(Stebbing, 1896)

Car,WA b,st 1–50 cr [3 (L. sp. 
in part), 
pers. 
obs]

Pseudoleptochelia sp. A Car b,st 1–2 cr [pers. obs]

n.a. = information not available
a Car = Caribbean; cp = cosmopolitan; EP = eastern Pacific; WA = western Atlantic
b ES = El Salvador
c b = benthic; st = subtidal
d Uppermost and lowermost occurrences (in meters)
e cr = coral reefs
f References are indicated by numbers according to the reference list
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Species List 34.1 Bryozoans from the Caribbean coast of Costa Rica

Species Location in Costa Rica Referencea

Class GYMNOLAEMATA
Order CHEILOSTOMATA
Family ARACHNOPUSIIDAE

Poricella mucronata (Smitt, 1873) Portete [1]

Family BRYOCRYPTELLIDAE

Rhamphostomella sp. Portete [1]

Family CALLOPORIDAE

Parellisina latirostris Osburn, 1940 Portete [1]

Family CRIBILINIDAE

Cribrilaria flabellifera (Kirkpatrick, 1888) Portete [1]

Family HIPPOPODINIDAE

Hippopodina feegeensis (Busk, 1884) Portete [1]

Family MEMBRANIPORIDAE

Membranipora tuberculata (Bosc, 1802) Portete [1]

Family PHIDOLOPORIDAE

Rhynchozoon sp. 1 Portete [1]

Rhynchozoon sp. 2 Portete [1]

Family STEGINOPORELLIDAE

Labioporella granulosa (Canu and Bassler, 
1928)

Portete [1]

(in ref.: Labioporella sinuosa)

Family STOMACHETOSELLIDAE

Trematooecia aviculifera (Canu and Bassler, 
1923)

Portete [1]

(in ref.: Cigclisula aviculifera)

Trematooecia turrita (Smitt, 1873) Portete [1]

(in ref.: Cigclisula turrita)

Family TEUCHOPORIDAE

Teuchopora sp. Portete [1]

Unplaced Cheilostome

Escharina porosa (Smitt, 1873) Portete [1]
a References are indicated by numbers according to the reference list
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Species List 34.2 Bryozoans from the Pacific of Costa Rica

Species Location in Costa Ricaa Referenceb

Class STENOLAEMATA
Order CYCLOSTOMATA
Family CRISIIDAE

Crisia elongata Milne Edwards, 1838 PC [1]

Crisia occidentalis Trask, 1857 BSE [5]

Family DIAPEROECIIDAE

Diaperoecia californica (d’Orbigny, 1852) PB [1, 5]

Family LICHENOPORIDAE

Disporella californica (d’Orbigny, 1853) BSE [5]

Family ONCOUSOECIIDAE

Proboscina major (Johnston, 1847) IC [5]

Family TUBULIPORIDAE

Tubulipora pulchra (MacGillivray, 1885) BSE [5]

Class GYMNOLAEMATA
Order CTENOSTOMATA
Family VESICULARIIDAE

Amathia convoluta Lamarck, 1816 BC [6]

Order CHEILOSTOMATA
Family ADEONIDAE

Reptadonella violacea (Johnston, 1847) PC,IC [1, 4]

(in ref. 4 as: Adeona violacea)

Family BEANIIDAE

Beania hirtissima (Heller, 1867) BC [3]

Family BITECTIPORIDAE

Hippoporina porcellana Busk, 1860 Costa Rica [4]

Family BRYOCRYPTELLIDAE

Cyclocolposa ? parva (Marcus, 1938) PC [1]

Porella patens Osburn, 1952 IC [4]

Porella porifera (Hincks, 1884) BC [4]

Family BUFFONELLODIDAE

Aimulosia uvulifera (Osburn, 1914) BC,BCo,IC [4]

Family BUGULIDAE

Bugula minima Waters, 1909 IC [3]

Sessibugula translucens Osburn, 1950 BSE [3]

Family CALLOPORIDAE

Aplousina filum (Jullien & Calvet, 1903) IC [3]

Copidozoum spinatum Osburn, 1950 GD [3]

Family CANDIDAE

Amastigia rudis (Busk, 1852) BCo [3]

Scrupocellaria bertholetti (Audouin, 1826) PC [1, 3]

Scrupocellaria bertholetti var tenuirostris 
Osburn, 1950

Off Costa Rica [3]

(continued)
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Species List 34.2 (continued)

Species Location in Costa Ricaa Referenceb

Family CELLEPORIDAE

Celleporina marginata Canu & Bassler, 1930 IC [4]

Family CREPIDACANTHIDAE

Crepidacantha setigera (Smitt, 1873) IC [4]

Family CUPULADRIIDAE

Cupuladria canariensis Busk, 1859 Costa Rica [3]

(probably a mis-identification, not 
in the tropical Americas)

Discoporella aff. umbellata (Defrance, 1823) Costa Rica [3]

(in ref.: Discoporella umbellata)

Family ELECTRIDAE

Electra cf. angulata (Levinsen, 1909) GD [2]

Conopeum commensale
 (Kirkpatrick & Metzelaar, 1922)

BCo [3]

Family EXECHONELLIDAE

Anexechona ancorata Osburn, 1950 BSE [3]

Triporula manica (Canu & Bassler, 1930) IC [4]

Family HIPPOPODINIDAE

Hippopodina feegeensis (Busk, 1884) PC [1]

(probably a mis-identification)

Family HIPPOPORIDRIDAE

Hippoporella costulata Canu and bassler, 1923 PC [1]

Hippoporella gorgonensis Hastings, 1930 Costa Rica [4]

Odontoporella adpressa (Busk, 1854) Costa Rica [4]

Family HIPPOTHOIDAE

Hippothoa divaricata Lamouroux, 1821 Costa Rica [4]

Trypostega venusta (Norman, 1864) IC [4]

Family LACERNIDAE

Arthropoma cecili (Audouin, 1826) IC [4]

Family MAMILLOPORIDAE

Mamillopora cupula Smitt, 1873 BC,IC [4]

Family MEMBRANIPORIDAE

Membranipora arborescens (Canu & Bassler, 1928) PC [1]

Membranipora savarti (Audouin,1826) BC [3]

Family MICROPORELLIDAE

Microporella gibbosula Canu & Bassler, 1930 BC [4]

Microporella umbracula (Audoin, 1826) PC [1]

Family PETRALIIDAE

Hippopetraliella japonica (Busk, 1884) BC,BSE [4]

(in ref.: Petralia japonica)

Family PHIDOLOPORIDAE

Reteporellina denticulata var. gracilis (Busk, 1884) BS,IC [4]

(continued)
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Species List 34.2 (continued)

Species Location in Costa Ricaa Referenceb

Rhynchozoon rostratum (Busk, 1855) PB [4]

(only found on the Caribbean in Panamá)

Rhynchozoon sp. 3. PC [1]

Family SCHIZOPORELLIDAE

Schizoporella linearis var. inarmata (Hincks, 1884) BSE [4]

Schizoporella ?serialis (Séller, 1867) PC [1]

Family SMITTINIDAE

Parasmittina crosslandi (Hastings, 1930) PC [1]

Family WATERSIPORIDAE

Watersipora biserialis (Hincks, 1885) IC [4]
a BC = Bahía Culebra; BCo = Bahía del Coco; BS = Bahía Salinas; BSE = Bahía de Santa Elena; 
GD = Golfo Dulce; IC = Isla del Coco; PB = Playa Blanca; PC = Playas del Coco
b References are indicated by numbers according to the reference list
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Species List 35.1 Brachiopoda species reported from the Caribbean coast of Costa Rica

Species
World 
distributiona

Central 
America

Oceanic 
distributionb Depth (m)c

Habitat/
Communityd

Refer-
encese

Order 
TEREBRATULIDA

Suborder 
TEREBRATULIDINA

Superfamily TERE-
BRATULOIDEA

Family 
TEREBRATULIDAE

Subfamily 
TEREBRATULINAE

Liothyrella moseleyi 
(Davidson, 1878)

EP,Car,IO b,st 250–4,000 mb,sb [2, 3]

a Car = Caribbean; EP = eastern Pacific; IO = Indian Ocean
b st = subtidal; b = benthic
c Uppermost and lowermost occurrences (in meters)
d sb = sandy bottom; mb = muddy bottom
e References are indicated by numbers according to the reference list
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Other Taxonomic Groups (Fungi, Kinorhynchs, Invertebrate Chordates) 491

Species List 43.1 Marine fungi collected in the Pacific coast of Costa Rica. Systematics accord-
ing to http://www.plantbio.uga.edu/zoosporicfungi/index.html

Species Costa Ricaa Habitatb Referencesc

Kingdom FUNGI
Phylum CHYTRIDIOMYCOTA
Class CHYTRIDIOMYCETES
Chytridiomycota, genus unidentified GN m [6]
Dermocystidium sp. GN m [6]
Phylum STRAMENOPILA
Class LABYRINTHULOMYCOTA
Family LABYRINTHULACEAE
Labyrinthula sp. GN m [6]
Family THRAUSTOCHYTRIACEAE
Thraustochytrium sp. GN m [6]
Schizochytrium sp. GN m [6]
Ulkenia sp. GN m [6]
a GN = Golfo de Nicoya
b m = mangrove
c References are indicated by numbers according to the reference list

Species List 43.2 Salps collected off the Caribbean coast of Costa Rica. Systematics of higher 
taxa as in Brusca and Brusca (2003) and Myers et al. (2006)

Species Habitata Referencesb

Phylum CHORDATA
Subphylum UROCHORDATA
Class THALIACEA
Order SALPIDA
Family SALPIDAE
Thalia democratica (Forskål, 1775) pl [1]
Weelia cylindrica (Cuvier, 1804) pl [1]
a pl = planktonic
b Reference are indicated by numbers according to the reference list
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Species List 43.3 Kinorynchs and invertebrate chordates collected from the Pacific coast of 
Costa Rica. Systematics of higher taxa as in Brusca & Brusca (2003) and Catalogue of Life (http://
annual.sp2000.org/2006)

Species Costa Ricaa Habitatb Referencesc

Phylum KINORHYNCHA
Order CYCLORHAGIDA
Family CENTRODERIDAE
Campyloderes cf. vanhoeffeni CR be [2]
Family ECHINODERIDAE
* Fissuroderes thermoi Neuhaus and Blasche 2006 CR be [3]
Phylum CHORDATA
Class ASCIDIACEA
Order ENTEROGONA
Family ASCIDIIDAE
Ascidia ceratodes (Huntsman, 1912) PC be,rb [5]
Ascidia sp. PC be,rb [5]
Family DIAZONIDAE
* Rhopalaea birkelandi Tokioka 1971 PC be,rb [4,5]
Family DIDEMNIDAE
Didemnum (Didemnum) candidum Savigny, 1816 PC be,rb [5]
Didemnum (Didemnum) moseleyi (Herman, 1886) PC be,rb [5]
Lissoclinum caulleryi Ritter and Forsyth, 1917 PC be,rb [5]
Lissoclinum fragile (Van Name, 1902) PC be,rb [5]
Family POLYCLINIDAE
Amaroucium constellatum Verrill, 1871 PC be,rb [5]
Polyclinum laxum Van Name, 1945 PC be,rb [5]
Order PLEUROGONA
Family PYURIDAE
Pyura lignosa Michaelsen, 1908 PC be,rb [5]
Pyura sp. aff. vittata PC be,rb [5]
Family STYELIDAE
Polyandrocarpa (Eusyntyela) tincta Van Name, 1902 PC be,rb [5]
Symplegma pizoni Ritter and Forsyth, 1917 PC be,rb [5]
Styela partita Stimpson, 1852 PC be,rb [5]
Class CEPHALOCHORDATA
Family BRANCHIOSTOMIDAE
Branchiostoma californiense Andrews, 1893 GN be,sb [7]

* = Species described with specimens collected in Costa Rica
a CR = Cocos ridge; G = Guanacaste; GN = Golfo de Nicoya; PC = Playas del Coco
b be = benthic; rb = rocky bottom; sb = sandy bottom
c References are indicated by numbers according to the reference list



Marine Fish Parasites 493

Species List 44.1 Marine parasites collected from fish from the Caribbean coast of Costa Rica. 
Taxonomy of higher taxa as in Brusca and Brusca (2003), and Rodíguez-Ortíz et al. (2004)

Species Host Referencesa

Phylum ARTHROPODA
Subphylum CRUSTACEA
Class MAXILLOPODA
Subclass COPEPODA
Order SIPHONOSTOMATOIDA
Family CALIGIDAE
Caligus mutabilis Wilson, 1905 Scomberomorus brasiliensis [7]
Family PSEUDOCYCNIDAE
Pseudocycnoides buccata (Wilson, 1922) Scomberomorus brasiliensis [7]
a References are indicated by numbers according to the reference list
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(continued)

Species List 44.2 Marine parasites collected from fish from the Pacific coast of Costa Rica. 
Taxonomy of higher taxa as in Brusca and Brusca (2003), and Rodíguez-Ortíz et al. (2004)

Species Host Sitesa Referencesb

Phylum PLATYHELMINTHES
Class MONOGENOIDEA
Subclass POLYONCHOINEA
Family ALLODISCOCOTYLIDAE
Hargicola oligoplites (Hargis, 1957) 

Lebedev, 1970
Oligoplites altus GN [18]

Family CEMOCOTYLIDAE
Cemocotylella elongata (Meserve, 1938) 

Price, 1962
Caranx caballus GN [18]

Family CHAUHANEIDAE
Ahpua piscicola Caballero & 

Bravo-Hollis, 1973
Caranx caballus, 
Oligoplites altus

GN [9,18]

Family DICLIDOPHORIDAE
Hargicotyle louisianensis (Hargis, 1955) 

Mamaev, 1972
Menticirrhus sp. P [2]

Originally described as Choricotyle 
louisiana

Family DISCOCOTYLIDAE
Heterobothrium ecuadori (Meserve, 1938) Sphoeroides sp. ML [3,5,14]
Originally described as Tagia ecuadori
Pseudomazocraes monsivaisae Caballero & 

Bravo-Hollis, 1955
Vomer declivifrons P [9, 18]

Family MICROCOTYLIDAE
Jaliscia caballeroi (Bravo-Hollis, 1960) 

Mamaev & Egorova, 1977
Tuna GN [18]

Polymicrocotyle manteri Lamothe-
Argumedo, 1967

Luytjanus colorado GN [9, 18]

Family PROTOMICROCOTYLIDAE
* Neomicrocotyle pacifica (Meserve, 1938) 

Yamaguti, 1968
Caranx marginatus BC [3, 14, 18]

Originally described as Protomicrocotyle 
pacifica

Class TREMATODA
Subclass DIGENEA
Family ACANTHOCOLPIDAE
Helicometra sinuata (Rudolphi, 1819) 

Odhner, 1902
Moray BC [10]

Manteria brachydera (Manter, 1940) 
Caballero, 1950

Caranx caballus, 
Oligoplites altus, 
Oligoplites refulgens

GN [17]

Stephanostomum casum (Linton, 1910) 
McFarlane, 1934

Epinephelus itajara J [16]

Family BUCEPHALIDAE
Bucephalopsis sp. Caranx caballus PC [18]
Bucephalus introversus Manter, 1940 Caranx hippos, 

Seriola sp.
BC [9, 10, 18]

Family DIDYMOZOIDAE
Didymozoidae gen. sp. nov. (metacercariae) Haemulon maculicauda BC [16]



Family FELLODISTOMATIDAE
Tergestia laticollis (Rudolphi 1819) 

Stossich, 1899
Caranx caballus BC,O [3, 10, 16]

Family HEMIURIDAE
Ectenurus virgulus Linton, 1910 Fistularia commersoni O [16]
Lecithochirium microstomum 

Chandelr, 1935
Fistularia commersoni O [16]

Lecithochirium monticelli (Linton, 1898) 
Crowcroft, 1946

Synodus sp. O [2]

Mecoderus oligoplites Manter, 1940 Oligoplites altus, 
Oligoplites refulgens, 
Oligoplites sp.

GN,P [2, 17]

Pseudolecithaster sp. Echidna nocturna J [16]
* Theletrum lamothei Pérez-Ponce de León, 

León-Règagnon & Monks 1998
Echidna nocturna J [16]

Family LEPOCREADIIDAE
Bianium plicitum (Linton, 1928) Sphoeroides sp. ML [3, 5]

in Brenes (1961) as Diploproctodaeum 
plicitum (Linstow, 1928)

Bianium simonei (Travarssos, Freitas & 
Buhrheim1965) Yamaguti, 1971

Arothron hispidus N [15]

Hypocreadium myohelicatum 
Bravo-Hollis & Manter, 1957

Epinephelus itajara C [16]

Family MONORCHIIDAE
* Lasiotocus costaricae (Manter, 1940) 

Yamaguti, 1954
Yellow-striped grunt 

or porgy
BC [3, 8, 10, 18]

Originally described as Proctptrema 
costaricae

Family OPECOELIDAE
Helicometra sinuata (Rudolphi, 1819) 

Odhner, 1902
Moray BC [3, 10]

Class CESTODA
Subclass EUCESTODA
Family ONCHOBOTHRIIDAE
* Acanthobothrium campbelli Marques, 

Brooks & Monks, 1995
Urotrygon chilensis GN [11]

* Acanthobothrium cimari Marques, 
Brooks & Monks, 1995

Dasyatis longus GN [11]

* Acanthobothrium costarricense Marques, 
Brooks & Monks, 1995

Dasyatis longus GN [11]

* Acanthobothrium franus Marques, Centritto 
& Stewart, 1997

Narcine entemedor J [13]

* Acanthobothrium inbiorium Marques, 
Centritto & Stewart, 1997

Narcine entemedor J [13]

* Acanthobothrium puntarenasense 
Marques, Brooks & Monks, 1995

Dasyatis longus GN [11]

* Acanthobothrium nicoyaense Brooks & 
McCorquodale, 1995

Aetobatus narinari GN [4]
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* Acanthobothrium vargasi Marques, 
Brooks & Monks, 1995

Dasyatis longus GN [11]

* Acanthobothroides pacificus Marques, 
Brooks & Molina-Ureña, 1996

Himantura pacifica BC [12]

Family PHYLLOBOTHRIIDAE
* Rhinebothrium geminum Marques, 

Brooks & Molina-Ureña, 1996
Himantura pacifica BC [12]

Family PTEROBOTHRIIDAE
Pterobothrioides carvajali Campbell 

& Beveridge, 1997
Dasytis longus J [6]

Family TRILOCULARIIDAE
* Escherbothrium molinae Berman 

& Brooks, 1994
Urotrygon chilensis GN [1]

Phylum ACANTHOCEPHALA
Class PALAEACANTHOCEPHALA
Order ECHINORHYNCHIDA
Family ILLIOSENTIDAE
* Koronacatha pectinarius (Van Cleave, 

1940) Monks et al., 1997; originally 
described as Tegorhynchus pectinarius

“Medialuna”, 
Microlepidotus brevipinnis

BC,J [15, 20]

Phylum NEMATODA
Class ADENOPHOREA
Family GNATHOSTOMATIDAE
* Echinocephalus janzeni Hoberg, Brooks, 

Molina-Ureña & Erbe, 1998
Himantura pacifica BC [8]

Phylum ARTHROPODA
Subphylum CRUSTACEA
Class MAXILLOPODA
Subclass COPEPODA
Order SIPHONOSTOMATOIDA
Family BOMOLOCHIDAE
Unicolax collateralis Cressey & 

Cressey 1980
Euthynnus lineatus PC [7]

Family CALIGIDAE
Caligus omissus Cressey & Cressey, 1980 Scomberomorus sierra PC [7]
Caligus chorinemi Kroyer, 1863 Seriola dorsalis BC [21]
Family LERNANTHROPIDAE
Lernanthropus micropterygis 

Richiardi, 1885
Seriola sp. BC [21]

Family PANDARIDAE
Pandarus satyrus Dana, 1852 Prionace glauca PC [19]
Family PSEUDOCYCNIDAE
Peudocycnoides buccata (Wilson, 1922) Scomberomorus sierra PC [7]
Peudocycnus appendiculatus Heller, 1868 Thunnus albacares PC [7]

* = species described with material collected in Costa Rica
a BC = Bahía Culebra; C = Playa Cuajiniquil; GN = Golfo de Nicoya; J = Playa Junquillal; ML = 
Mata de Limón; N = Playa Nacascolo; O = Playa Ocotal; P = Puntarenas; PC = Pacific coast of 
Costa Rica, no specific location given
b References are indicated by numbers according to the reference list
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