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Abstract: This paper is the first taxonomic account of the hydroid orders Anthoathecatae and L eptothecatae
from the Caribbean and Pacific coast of Costa Rica. All specimens are currently stored at the reference collec-
tion of the Museo de Zoologia, Escuela de Biologia, Universidad de Costa Rica. Sixteen hydroid species are
recorded: Eudendrium carneum, Pennaria disticha, Acryptolaria longitheca, Plumularia floridana, Halopteris
polymorpha, Aglaophenia dubia, Aglaophenia latecarinata, Lytocarpia tridentata, Macrorhynchia phillipina,
Macrorhynchia sp., Clytia gracilis, Cnidoscyphus marginatus, Thyroscyphus ramosus, Dynamena disticha,
Sertularella diaphana, and Tridentata distans. An extensive synonymy has been given for each species. A sm-
plified taxonomic key is included, and illustrations and descriptions are provided for each species.
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The hydroid fauna of Costa Rica is little
studied and therefore poorly known. Studies
on species from the Pecific coast of the coun-
try include those of Fraser (1938, 1948) and
Hertlein (1963), but no study exists recording
the hydroids from the Caribbean coast. The
most recent report on the biodiversity of
cnidarians from Costa Rica (Cortés 1997) is a
list of species previously reported.

The scarcity of reliable taxonomic charac-
ters in various hydroid taxa, together with a
scarcity of data on the biology of these ani-
mals, including the life cycles (Calder 1988,
Kelmo and Santa-lsabel 1998), hampers
hydrozoan taxonomy. This discourages
research into the group, and therefore impedes
the advancement of knowledge.

The purpose of thisreport isto provide the
first taxonomic account of the Anthothecate
and L eptohecatae hydroids currently stored at
the reference collection of the Museo de

Zoologia, Escuelade Biologia, Universidad de
Costa Rica (UCR), San Pedro, San José, Costa
Rica. Here we present a detailed synonymy, a
simplified identification key, descriptions and
illustrations for each studied species covering
both Pacific and Atlantic coasts.

MATERIALSAND METHODS

Colonies were examined using stereo-
scopic and light microscopy, and the taxonom-
ic identifications were based on the specific lit-
erature noted in the text of this paper. All
descriptions provided herein are from the
examined material, with accompanying illus-
trations constructed using brightfield
microscopy.

The listed synonymy essentially follows
that of Calder (1988, 1991, 1997a), Marques
(1992), Migotto (1993), and Kelmo and
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Santa-1sabel (1998), and virtually al of these
lists have been verified by examination of the
origina references. In most of cases, only one
significant record has been cited to document
occurrences worldwide. Hydroid classification
has been extensively modified by Petersen
(1979, 1990), Werner (1984), Bouillon (1985),
and Calder (1988, 1991, 1997a). However, in
the interests of simplicity, the classification
adopted hereis that followed by Calder (1988,
1991, 1997a, 1997b).

Nematocysts were examined by com-
pressing pieces of tissue, or entire individuals,
between slide and coverslip (Calder 1991).
The specimens were treated with 10% solution
of sodium hypoclorite for 5-10 seconds, and

rinsed twice in distilled water prior to dide
preparation (Kelmo and Santa-Isabel 1998).
Nematocyst categories were identified accord-
ing to the classification of Weill (1934). At
|east 10 nematocysts of each type were meas-
ured from each species in order to determine
Size ranges.

RESULTS

A total of 243 colonies were analyzed,
consisting of ninefamilies and sixteen species
of anthoathecate and leptothecate hydroids
from both the Pacific and Caribbean coast of
CostaRica (Table 1).

TABLE 1
Systematic list of the Antoathecatae and Leptothecatae hydroids from Costa Rica recorded from the collection
of the Museo de Zoologia, Escuela de Biologia, UCR.

Order Antoathecatae Cornelius, 1992
Superfamily Eudendrioideae L.Agassiz, 1862
Family Eudendriidae L.Agassiz, 1862

Genus Eudendrium Ehrenberg, 1834
Eudendrium carneum Clarke, 1882

Family Halocordylidae Stechow, 1921

Genus Pennaria Goldfuss, 1820

Pennaria disticha Goldfuss, 1820

Order Leptothecatae Cornelius, 1992
Superfamily Lafoeoidae A.Agassiz, 1865
Family Lafoeidae A.Agassiz, 1865

Subfamily Lafoeinae A.Agassiz, 1865
Genus Acryptolaria Norman, 1875

Acryptolaria longitheca (Allman, 1877)

Suborder Plumulariida Bouillon, 1985
Family Thyroscyphidae Stechow, 1920

Genus Cnidoscyphus Splettstosser, 1929
Cnidoscyphus marginatus (Allman, 1877)

Genus Thyroscyphus Allman, 1877

Thyroscyphus ramosus (Allman, 1877)

Superfamily Sertularioidea Lamouroux, 1812
Family Sertulariidae Lamouroux, 1812

Genus Dynamena Lamouroux, 1812

Dynamena disticha (Bosc, 1802)

Genus Sertularella Gray, 1848

Sertularella diaphana (Allman, 1885)

Genus Tridentata Stechow, 1920

Tridentata distans (Lamouroux, 1816)

Superfamily Plumularioidea McCrady, 1859
Family Plumulariidae McCrady, 1859

Genus Plumularia Lamarck, 1816

Plumularia floridana Nutting, 1900

contindia en siguiente pagina...
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TABLE 1 (continuacion...)

Systematic list of the Antoathecatae and Leptothecatae hydroids from Costa Rica recorded from the collection

of the Museo de Zoologia, Escuela de Biologia, UCR.

Family Halopterididae Millard, 1962
Genus Halopteris Allman, 1877
Halopteris polymorpha (Billard, 1913)
Family Aglaopheniidae Marktanner & Turnretscher, 1890
Subfamily Aglaopheniinae Marktanner & Turnretscher, 1890
Genus Aglaophenia Lamouroux, 1812
Aglaophenia dubia Nutting, 1900
Aglaophenia latecarinata Allman, 1877
Genus Macrorhynchia Kirchenpauer, 1872
Macrorhynchia phillipina Kirchenpauer, 1872
Macrorhynchia sp.
Genus Lytocarpia Kirchenpauer, 1872
Lytocarpia tridentata (Verluys, 1899)

Suborder Campanulariida Bouillon, 1985

Superfamily Campanularioidea Johnston, 1837
Family Campanulariidae Johnston, 1837
Subfamily Clitiinae Cockrell, 1911
Genus Clytia Lamouroux, 1812
Clytia gracilis (M.Sars, 1850)

Simplified identification key

Anthoathecatae
1. Hydranths urn-shaped; hypostome flared to knob-shaped, 28-32 tentacles

INONEWNOIT . .. Eudendrium carneum
2. Hydranths clavate to pear-shaped; hypostome dome-shaped . ........................ Pennaria disticha
Leptothecatae
la. Hydrocaulus monoSIPhONIC . . . ...ttt e e 2
1b. Hydrocaulus polySIPhONIC . ..o 3
2 Branched COlONIES . .. .. ...ttt e 4
2b.  Unbranched COlONIES . . . . .. o 5
38 NemMatotheCaB PrESENT . . . .. ottt et et et e e e e e e 6
3b. Nematothecaeabsent .......... ... ... i Acryptolaria longitheca
4a.  Cauline nematothecae bitalamic; hydrothecal margimentire . ..................... Plumularia floridana
4b. Cauline nematothecae absent; hydrothecal margin with four cusps of moderate

prominence; operculum with four conspicuousvalves . ............. .. ... ... ... Thyroscyphus ramosus
5a Hydrocaulus unbranched in small colonies, but occasionally with1to4branches . .................... 7
5h.  Hydrocaulusalwaysbranched . ... ... ... .. 8
5c.  Hydrocaulus lacking hydrocladia . .. ... Halopteris polymorpha
6a. Hydrothecae 300-350 mmdeep fromtips . ....... ..ot Macrorhynchia sp.
6b. Hydrothecae slipper-shaped, 250-270 mm deep from adcaulinewall ............ Macrorhynchia phillipina
7a. Operculum consisting of alarge abcauline valve; hydranth with

an abcaulinediverticulum . ... .. .. Tridentata distans
7b. Hydrothecal margin with 9 acute cusps separated by U-shaped incisions .............. Aglaophenia dubia
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8a  OPErCUIUM PrESENT . . . ot ittt et e et e e e e e e e e e e e e e e 9
8b.  OperculUM @bSEnt . .. ... 10
9a. Operculum shed . .. ... i Cnidoscyphus marginatus
9b.  Operculum with two Or fOUr VAIVES . . . ..o e 11
10a. Hydrothecae with internal septa; pseudonematothecae present .. .................. Lytocarpia tridentata
10b. Hydrothecae without internal septa; pseudonematothecaeabsent . .......... ..., 12

11a. Operculum consisting of alarge abcauline and a smaller tent-shaped adcauline valve
11b. Operculumwith4valves ..................

... .Dynamena disticha

.............................. Sertularella diaphana

12a. Hydrothecal margin with nine cusps all rounded and prominent,

one median and 4 lateral pairs . .............

........................... Aglaophenia latecarinata

12b. Hydrothecal margin with 12-17 deeply cut, blunt, triangular cusps separated

by U-shaped incisions  ....................

Systematic Account

Order Antoathecatae Cornelius, 1992
Super Family Eudendrioidea L.Agassiz, 1862
Family Eudendriidae L. Agassiz, 1862

Eudendrium carneum Clarke, 1882
(Fig. 1)

Eudendrium ramosum McCrady, 1859;
A.Agassiz, 1865; Congdon, 1906; Fraser,
1912; Bennitt, 1922 [ Not Eudendrium ramo-
sum (Linnaeus, 1758)]. Eudendrium carneum
Clarke, 1882; Calder, 1988; Marques, 1992;
Kelmo and Santa-lsabel, 1998. Eudendrium
cunninghami Kirkpatrick, 1910.

Material examined: eleven colonies,
with male and female gonophores, Puerto
Limdn, Limon, Caribbean coast, 9°59'40” N,
83°01'30"" W, 12 November 1993 (UCR-845).

Description: branched and bushy
colonies, up to 12 cm, arising from creeping
hydrorhizal stolons. Hydrocaulus upright,
polysiphonic, more or less alternately
branched; primary branches also polysiphonic
and irregularly branched; secondary branches
polysiphonic basally and irregularly or alter-
nately branched. Perisarc thick, annulated or
wrinkled at bases of branches and hydranth
pedicels, with occasional annulations else-
where. Hydranths urn-shaped, about 0.82 mm
long from proximal end to base of hypostome,

................................... Clytia gracilis

Fig. 1. Eudendrium carneum. a hydranth; b: female
gonophores; ¢: male gonophores.

0.63 mm wide, with a shallow perisarc groove;
hypostome very large, flared to knob-shaped.
Tentacles solid, filiform, 28-32 in number, dis-
posed in one whorl. Gonophores fixed
sporosacs, developing on hydranth distal to
perisarc groove. Femal e gonophores on reduced
hydranths with partially atrophied tentacles;
spadix bifid, curving over egg. Male
gonophores with up to five chambers each,



INTERNATIONAL JOURNAL OF TROPICAL BIOLOGY AND CONSERVATION 603

borne on atrophied hydranths. Cnidome com-
prising heterotrichous anisorhizas 20.2-22.8 um
X 9.3-11.4 um, and by heterotrichous microba-
sic euryteles 8.2-9.4 um x 3.5-4.0 ym.

Known range: Bermuda (Congdon 1906,
1907; Bennitt 1922; Summers 1972; Calder
1986, 1988); western Atlantic (Fraser 1944);
eastern Atlantic (Kirkpatrick 1910); Indian
Ocean (Millard 1975); eastern Pacific, Gulf of
Cdifornia, north of Clarion Island (Fraser
1948); Brazil (Marques 1992, Kelmo and
Santa-lsabel 1998).

Family Halocordylidae Stechow, 1921

Pennaria disticha (Goldfuss, 1820)

(Fig. 2)
Pennaria disticha Goldfuss, 1820;
Plumularia pennaria Blainville, 1830;

Pennaria cavolini Ehrenberg, 1834; Chigje,
1841 in Calder, 1988. Anisocalyx pinnarium
Costa, 1842. Globiceps tiarella Ayres, 1854.
Eucoryne elegans Leidy, 1855. Pennaria
tiarella McCrady, 1859. Pennaria gibbosa
L.Agassiz, 1860. Halocordyletiarella Allman,

1.0 mm

Fig. 2. Hydrocaulus and hydranth of Pennaria disticha.

1872. Pennaria symmetrica Clarke, 1879.
Globiceps globator Haeckel, 1879. Pennaria
inornata Brooks, 1883. Pennaria australis
Bale, 1884. Pennaria adamsia van
Lendenfeld, 1885b. Pennaria pennaria
Marktanner-Turneretscher, 1890. Halocordyle
australis Bale, 1894. Halocordyle cooperi
Warren, 1906. Pennaria pacifica Clarke,
1907. Pennaria australis var. cooperi Warren,
1908. Pennaria australis Warren, 1908.
Pennaria disticha var. australis Ritchie, 1910.
Pennariawilsoni Bale, 1913. Halocordyledis-
ticha Stechow, 1923a. Halocordyle wilsoni
Stechow 1923a. Corydendrium splendidum
Boone, 1938. Halocordyle disticha var. aus-
tralis Vervoort, 1941. Halocordyle fragilis
Vannuci, 1951. Halocordyle pennaria var. aus-
tralis Mammem,1963. Pennaria americana
Garcia-Corrales and Aguirre, 1985 [Nomem
Nudum according to Calder (1988)]. Pennaria
(Halocordyle) tiarella Garcia-Corrales and
Aguirre, 1985. Pennaria europea Garcia-
Corrales and Aguirre, 1985 [Nomem Nudum
according to Calder (1988)]; Pennaria
(Halocordyle) disticha Garcia-Corrales and
Aguirre, 1985. Pennaria symetrica Garcia-
Corrales and Aguirre, 1985; Halocordyle dis-
ticha Calder, 1988; Kelmo and Santa-1sabel,
1998; Pennaria disticha  Silveira and
Migotto, 1992.

Material examined: four colonies with-
out gonophores or medusae buds, artificial
reef, Bahia Huevos, Guanacaste, Pacific coadt,
10°38'40” N, 85°41'30” W, 28 March 1984
(UCR-895). Eight colonies  without
gonophores or medusae buds, Manzanillo,
Limén, 9°38'10” N, 82°38' 10" W, Caribbean
coast, 19 September 1992 (UCR-690).

Description: erect colonies, arising from a
creeping and branched hydrorhiza; growth
monopodial  with  terminal  hydranths.
Hydrocaulus monosiphonic, reaching about
0.4 mm wide, zigzag to nearly straight, annulat-
ed basaly, divided at more or less regular inter-
vals by one or more well-developed annula-
tions; internodes 0.62-4.0 mm long, each typi-
cally supporting a branch distally. Perisarc
thick, black or dark-brown. Branches up to
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28 mm long, annulated basaly, given off alter-
nately from opposite sides of hydrocaulus,
curved outwards, divided into internodes.
Internodes 1.6-4.2 mm long, marked by dis-
tinct to rather faint annulations proximally and
distally; each internode giving rise to a ramu-
lus from both its upper surface and its distal
end. Ramuli unbranched, annulated basally or
throughout entire length, each terminating in a
hydranth. Hydranths clavate to pear-shaped,
up to 1.8 mm long, 0.35 mm wide; with a
whorl of about 10 to 18 long, filiform or faint-
ly knobbed tentacles aborally; a varied number
of short, capitate tentacles in one or more reg-
ular or irregular verticils medially; and awhorl
of about five capitate tentacles orally.
Hypostome dome shaped. Cnidome compris-
ing desmonemes 4.4-5.3 um x 3.2 -3.8 um;
basitrichous haplonemes 5.6-9.5 uym x 2.5-
3.7 um; heterotrichous microbasic euryteles
10.6-13.5 pm x 6.0-6.9 um, and four sizes of
stenoteles: (i) very small, 5.5-6.5 ym x 4.2-
4.6 um; (ii) smal, 7.3-7.8 um x 5.4-5.8 um;
(iii) medium, 14.1-17.5 pm x 10.0-12.2 pm,
and (iv) large, 28.0-40.0 um x 16.4-20.5 pm.
Known range: Bermuda (Verrill 1900,
Congdon 1907, Bennitt 1922, Weill 1937,
Cowden 1964, 1965a, b; Summers and Haynes
1969; Summers 1970, 1972; Lesh-Laurie
1976, Calder 1986, 1988); weastern Atlantic
(Fraser 1944); eastern Atlantic (Brinckmann-
Voss 1970); Indian Ocean (Millard 1975);
western Pacific (Yamada 1959); eastern
Pacific, from San Pedro, California; San
Francisco Bay, east of Panama City; off La
Libertad, Ecuador (Fraser 1948); Brazil
(Migotto 1993, Kelmo and Santa-|sabel 1998).

Order Leptothecatae Cornelius, 1992
Superfamily Lafoeoidea A.Agassiz, 1865
Family Lafoeidae A Agassiz, 1865
Subfamily Lafoeinae A. Agassiz, 1862

Acryptolaria longitheca (Allman, 1877)
(Fig. 3)

Cryptolaria longitheca Allman, 1877,
Clarke, 1879; Fewkes, 1881; Bedot, 1912;

0.4 mm i |

Fig. 3. Hydrocaulus and hydrotheca of Acryptolaria lon-
githeca.

Bedot, 1916; Bedot, 1918; Bedot, 1925;
Cryptolaria crassicaulis Driesch, 1889;
Ritchie, 1911; Leloup, 1932; Stranks, 1993.
Lafoea (Cryptolaria) longitheca Bonnevie,
1899; Billard, 1906. Cryptoaria crassicaulis
Pictet and Bedot, 1900; Browne, 1907,
Jaderholm, 1907; Stechow, 1913a b;
Jaderholm, 1919. Cryptolaria crassicaulis var.
dimorpha  Ritchie, 1911; Jarvis, 1922.
Oswaldaria crassicaulis Stechow, 1921;
Stechow, 1923b; Leloup, 1940. Oswaldaria
longitheca Stechow, 1923b; Acryptolaria lon-
githeca Fraser, 1943, 1944; Deevey, 1954;
Vervoort, 1968; Vervoort, 1972; Cairns et al.,
1991; Calder, 1996; Calder and Vervoort,
1998. Acryptolaria crassicaulis Yamada,
1959; Rees and White, 1966; Millard, 1967,
Leloup, 1974; Gravier-Bonnet, 1979;
Vervoort, 1985; Ramil and Vervoort, 1992;
Altuna Prados, 1994; Blanco, 1994a,b; Altuna
Prados, 1995; Bouillon et al., 1995; Mendel
and Lopez Gonzalez, 1996. Acryptolaria
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crassicaulis var dimorpha Smaldon et al.,
1976; Gravier-Bonnet, 1979.

Material examined: one colony without
gonothecae, northwestern Isla del Cafio,
Puntarenas, Pacific coast, 8°46'08" N,
84°17'04” W, 990 m, 25 January 1994 (UCR-
899).

Description: colony erect and flabellate,
1.2 cm high, arising from a creeping
hydrorhiza. Hydrocaulus geniculate, polysi-
phonic; nodes indistinct; branches in one
plane, resembling hydrocaulus, and not sec-
ondarily branched. Perisarc fairly thick.
Hydrothecae very long, slender, total length
excluding renovations is about 1793 um,
occurring on hydrocaulus and branches, given
off aternately in one plane, each adnate to
axial tube for most of its length, curving out-
wards and slightly frontwards, becoming free
distally; narrowest at the base, gradually
widening distally, free part nearly cilyndrical.
Hydrothecal walls smooth; perisarc of
abcauline wall thicker basally than distally.
Margin entire, dlightly flaring, usually with 3
or 4 renovations; orifice round, diameter about
296 um. Operculum, diaphragm, desmocytes
and nematothecae absent. Cnidome represent-
ed by very small microbasic mastigophores,
3542 umx 1.1-1.4 pm.

Known range: western Atlantic, mid-
Atlantic Ridge, Australia (Allman 1877, 1888
as Cryptolaria crassicaulis); Clarke 1879,
Vervoort 1972, Calder 1996, Calder 1997b,
Calder and Vervoort 1998.

Family Thyroscyphidae Stechow, 1920

Thyroscyphus marginatus (Allman, 1877)
(Fig. 4)

Obelia marginata Allman, 1877;
Campanularia insignis Allman, 1888 [not
Campanularia insignis Fewkes, 1881 =
Campanularia macroscypha Allman, 1877];
Obeélia (Lytoscyphus) marginata Ritchie, 19009;
Lytoscyphus insignis  Ritchie,  1909;
Lytocysphus marginata Ritchie, 19009;

1.0 mm

Fig. 4. Portion of hydrocaulus of Thyroscyphus marginatus.

Lytoscyphus marginatus  Billard, 1910;
Campanularia marginata Nutting, 1915;
Leptocysphus marginatus Jaderholm, 1920;
Cnidoscyphus marginatus Splettsosser, 1929;
Thyroscyphus marginatus Calder, 1983, 1990.

Material examined: twelve colonies
without gonophores, Manzanillo, Limon,
Caribbean coast, 9°37'55"" N, 82°39'10” W, 19
September 1992 (UCR-688). Nineteen
colonies without gonophores, Punta Piuta,
Limoén, Caribbean coast, 10°00'35" N,
83°02'15" W, subtidal zone, 1-2 m, 13
November 1983 (UCR-847).

Description: colonies erect, up to 20 cm
high, arising from a creeping hydrorhiza.
Hydrocaulus monaosiphonic, up to 1 mm wide,
straight basally, becoming slender and distinc-
tively geniculate distally, divided into intern-
odes at regular intervals by dlightly, distinct or
indistinct, obligue nodes. Perisarc thick basal-
ly and thinner distally. Internodes with promi-
nent apophysis distally; apophyses alternating
from side to side, each supporting a hydrothe-
ca. Hydrocladia typically alternate,
unbranched or alternately branched; hydrocla-
dia divided by oblique nodes into internodes
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resembling, but more slender than, internodes
of hydrocaulus, and with basal internode
somewhat longer than others. Hydrothecae
pedicellate, cone-shaped, 1018-1090 um long
from apophysis to margin; adcauline wall con-
vex, abcauline wall nearly straight; diaphragm
aring of perisarc, often somewhat thicker on
adcauline than abcauline wall; margin entire,
occasionally renovated, with aring like thick-
ening; hydrothecal operture round, 486-
680 um wide; operculum shed. Hydranth
attached to hydrothecal wall by an annular fold
distal to diaphragm. Abcauline diverticulum
not observed. Gonophores not observed.
Cnidome comprising microbasic mastigo-
phores of three distinct sizes: (i) very large, 31-
34 x 12.4-16 um; (ii) large, 27-29 x 9.8-
10.6 pm; and (iii) small, 3.5-3.9 x 1.1-1.8 um.

Known range: Bermudas (Allman 1888,
Congdon 1907, Ritchie 1909, as
Campanularia insignis), (Jaderholm 1920 as
Leptoscyphus marginatus), (Bennit 1922,
Fraser 1944 as Campanularia marginata),
Calder 1986, 1990; western Atlantic Calder
1983; eastern Atlantic Vervoort 1959.

Thyroscyphus ramosus (Allman, 1877)
(Fig. 5)

Thyroscyphus ramosus (Allman, 1877);
(Splettstosser, 1929); (Vervoort, 1959); (van
Gemerden-Hoovegeen, 1965).

Material examined: thirteen colonies,
without gonophores, Punta Moin, Limon,
Caribbean coast, 10°00'05” N, 83°05' W, 9m, 12
November 1983 (UCR-842). Nine colonies with-
out gonophores, north-east coast of Ida Uvita,
Limon, Caribbean coast, 9°59'40” N, 83°00' 50"
W, 11 November 1993 (UCR-844). Eight
colonies without gonophores, Refugio Nacional
de Vida Silvestre Gandoca-Manzanillo, Limon,
Caribbean coast, 9°37'55” N, 82°39'10" W.
20 m, 4 August 1995 (UCR-849).

Description: colonies erect, up to 25 cm
high, arising from a creeping hydrorhiza.
Hydrocaulus monosiphonic, up to 1.2 mm
wide, divided into internodes, by oblique
nodes. Internodes of 1180-2968 um long and

Fig. 5. Thyroscyphus ramosus. a: Part of hydrocaulus and
hydrotheca; b: aspect of a colony.

250-772 um in diameter, inclined alternately
in opposite directions. Nodes vary from 300 to
1043 pm in diameter. Irregularly branched.
Perisarc of moderate thickness. Internodes
with an apophysis distally placed, supporting a
pedicellate hydrotheca. Pedicel short, with 2 to
5 annulations. Hydrothecae alternately placed;
abcaulinar wall dlightly convex. Apophysis
margin of hydrothecae about 1198 to 1802 um
long, and diaphragm margin vary from 800 to
1343 pm long. Diaphragm oblique, virtually
thicker on adcauline wall. Margin with four
teeth of moderate prominence. Operculum
with four conspicuous valves. Gonothecae not
observed. Cnidome comprising microbasic
mastigophores of two distinct sizes: (i) very
large, 22.6-25.2 x 10.3-11.8 um and (ii) small,
8.1-9.6 x 3.0-4.1 um.

Known range: Caribbean Sea (Van
Germerden-Hoogeveen  1965);  western
Atlantic (Vervoort 1959); southern Atlantic
(Allman 1888, Migotto 1993).
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Family Sertulariidae Lamouroux, 1812

Dynamena disticha (Bosc, 1802)
(Fig. 6)

Sertolara pumila Cavolini, 1785;
Sertularia disticha Bosc, 1802; Dynamena dis-
ticha Lamouroux, 1812; Dynamena cornicina
McCrady, 1859; Sertularia cornicina Verrill,
1874; Sertularia exigua Allman, 1877,
Sertularia complexa Clarke, 1879; Sertularia
mayeri Nutting, 1904; Sertularia pourtalesi
Nutting, 1904; Sertularia densa Stechow,
1919; Dynamena densa  Stechow, 1920;
Tridentata complexa Stechow, 1922;
Tridentata cornicina  Stechow, 1922;
Tridentata disticha Stechow, 1922; Tridentata
exigua Stechow, 1922; Tridentata pourtalesi
Stechow, 1922; Dynamena mayeri Stechow,
1925; Dynamena disticha form dense Picard,
1951a; Dynamena disticha form souriei
Picard, 1951b; Dynamena cavolini Riedl, 1959
[Justified emendation]; Dynamena disticha
Calder, 1990; Migotto, 1993; Souza, 1997.

Examined material: thirty six colonies
with gonothecae, northeast part of Isla Uvita,
Limén, Caribbean coast, 9°59'40" N,
83°00'50"" W, 11 November 1993 (UCR-844).

0.5 mm
| g ;
| %

b

0.5mm

0.4 mm

Fig. 6. Dynamena disticha. a: Basal hydrotheca; b: distal
hydrotheca; c: gonothecae.

Description: colonies erect, up to 1.2 cm
high, arising from a creeping hydrorhiza.
Hydrocaulus monosiphonic, straight,
unbranched, divided into internodes by usually
distinct oblique nodes, or by distinct hinge-
joints; basal part of hydrocaulus with one or
more athecate internodes 1.6 to 2.1mm long,
each with one pair of frontaly placed
hydrothecae. Hydrothecal pairs contiguous for
avarying distance in front of internode; distal
half parallel with axis of internode; distal half
curving outwards with orifice facing nearly
perpendicular to internodal axis. Abcauline
wall concave, 267-474 um long; contiguous
portion of adcauline wall straight, 129-360 um
long; free part of adcauline wall convex, 202-
350 um long. Hydrothecal base about 112 um
wide, with triangular perisarcal projections
extending proximally; hydrothecal orifice
oval, 98-136 um wide from adcauline to
abcauline wall; margin with two large pointed
|ateral teeth and a smaller marginal adcauline
tooth. Operculum consisting of a large
abcauline valve and a smaller tent-shaped
adcauline valve. Hydrothecae usually with
internal teeth. Gonophores fixed sporosacs.
Gonothecae oval-shaped laterally, round-
shaped in cross section, usualy with six,
rounded, tranverse ridges. Gonotechae about
1mm long from base to orifice, 0.62 mm wide,
placed by short pedicels into hydrorhiza
Submarginal teeth present. Cnidome compris-
ing microbasic mastigophores of two distinct
sizes: (i) large, 21.0-26.2 x 8.9-10.02 um, and
(ii) small, 6.8-8.1 x 2.0-2.8 pm.

Known range: Bermudas (Bennitt 1922
as Sertularia cornicina; Calder 1986, 1990),
western Atlantic (Garcia et al 1980), Indian
Ocean (Mammen 1965), western Pacific (Park
and Rho 1986 as Dynamena cornicina), east-
ern Pacific (Fraser 1937), Brazil (Migotto
1993, Souza 1997).

Sertularella diaphana (Allman, 1885)
(Fig. 7)

Thuiaria distans Allman, 1877; Thuiaria
pinnata Allman, 1877; Thuiaria diaphana
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0.5 mm

Fig. 7. Portion of hydrocladium with hydrotheca of
Sertularella diaphana.

Allman, 1885; Thuiaria hyalina Allman,
1888; Sertularella distans Hartlaub, 1901,
Sertularella pinnata Hartlaub, 1901; Thujaria
pinnata Hartlaub, 1901b; Sertularella pinig-
era Hartlaub, 1901b; Sertularella lata
Nutting, 1904; Sertularella lata Billard, 1907,
Jarvis, 1922. Sertularella torreyi Nutting,
1905; Sertularella speciosa Congdon, 1907;
Sertularella tridentata Stechow, 1913g;
Sertularella diaphana Bale, 1919; Sertularella
delicata Billard, 1919; Sertularella sargassi
Stechow, 1920; Sertularella diaphana mada-
gascariensis Billard, 1921; Sertularella
diaphana orthogona Billard, 1921; Thuiaria
quadrilateralis Hargitt, 1924; Sertularella
diaphana var gigantea Billard ,1925g;
Sertularella diaphana var delicata Billard,
1925. Sertularella diaphana Calder, 1990,
Souza, 1997.

Examined material: five colonies with-
out gonothecae, Refugio Nacional de Vida

Silvestre Gandoca-Manzanillo, northern Punta
Mona, Limon, Caribbean coast, 9°37'45" N,
82°37°07" W, 9 m, 4 August 1995 (UCR-846).

Description: colonies erect, up to 16 mm
high, arising from a creeping hydrorhiza.
Hydrocaulus usually polysiphonic, rarely
monosiphonic, slightly geniculate, divided
into internodes at regular intervals by oblique
nodes sloping alternately left and right.
Perisarc thick. Internodes with pairs of alter-
nate hydrothecae; apophyses short, given off
aternately from opposite sides of hydrocaulus;
each apophysis separated from hydrocladium
by a distinct transverse node. Hydrocladia
straight to dightly geniculate, up to 9.3 mm
long, divided into internodes of varied length
by oblique nodes. Hydrothecae aternate, on
opposite sides of hydrocladia, almost entirely
adnate, each with axis oblique to that of intern-
ode; adcauline wall convex, 310-349 um long;
abcauline wall dlightly concave, occasionaly
with afaint bulge basally; basal diameter 105-
151 um. Hydrothecal orifice nearly circular,
201-220 um wide from adcauline to abcauline
tooth; margin with four small teeth.
Operculum with four valves. Hydranths with
an abcauline diverticulum. Gonophores not
observed. Cnidome comprising microbasic
mastigophores of two distinct categories: (i)
large, 23.2-2 7.4 x 9.3-11.2 um, and (ii) small,
6.6-8.4 x 2.6-3.1 um.

Known range: Bermudas (Congdon 1907
as Sertularella speciosa, Calder 1990), west-
ern Atlantic (Vervoort 1968 as Sertularella
speciosa), Indian Ocean (Millard 1975), west-
ern Pacific (Billard 1925a), Brazil (Souza
1997).

Tridentata distans (Lamouroux, 1816)
(Fig. 8)

Dynamena distans Lamouroux, 1816;
Sertularia lamourousii Deshayes and Milne-
Edwards, 1836; Sertularia gracilis Hassall,
1848; Sertularia (Dynamena) distans Busk,
1852; Dynamena gracilis Marktanner-
Turneretscher, 1890; Sertularia stookeyi
Nutting, 1904; Stechow, 1922. Sertularia
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0.4 mm

0.5 mm

Fig. 8. Tridentata distans. a Portion of hydrocaulus with
hydrothecal pairs; b:gonothecae.

distans Billard, 1906; Sertularia distans gra-
cilis Billard, 1912; Tridentata gracilis
Stechow, 1920; Tridentata (Sertularia) gracilis
Stechow, 1920; Tridentata heterodonta
Stechow, 1922. Tridentata distans Hiroito,
1969; Calder, 1990; Souza, 1997. Sertularia
distans Migotto, 1993.

Examined material: twenty five colonies
with gonophores, south of lighthouse, 1sla del
Cafo, Puntarenas, Pacific coast, 8°43 N,
83°52' W, 19 April 1984 (UCR-892).

Description: colonies erect, up to 12 mm
high, arising from a creeping hydrorhiza hav-
ing internal septa. Perisarc thick. Hydrocaulus
monosiphonic, straight, usually with a long
stolon distally, unbranched but occasionally
with one to four branches; each branch arising
from renovation of an old hydrotheca, divided
into internodes. Basal part of hydrocaulus with
one to six short athecatae internodes separated
by oblique hinge-joints. Upper thecate intern-

odes 286-432 um long, separated by distinct or
indistinct oblique to occasionally amost trans-
verse nodes; each internode with a distal pair
of frontaly placed hydrothecae. Sometimes
two athecate internodes separated by a short
athecate internode marked by an oblique node
at proximal end and oblique hinge-joint at dis-
tal end. Hydrothecal pairs opposite; pairs vir-
tually contiguous; rarely separated frontally.
Hydrothecae horn-shaped, facing outwards to
obliquely upwards, each with an axis oblique
to that of internode; abcauline wall 180-232
mm long, concave medially, nearly straight
distally, often with a basal bulge proximally;
contiguous part of adcauline wall straight, 5-
160 um long, becoming nearly straight distal-
ly; diameter at base 55-118 pum. Perisarc of
hydrothecae thickened near margin; adcauline
and abcauline walls each either lacking
intrathecal teeth or having one or two such
teeth just below margin; hydrothecal base near
adcauline wall with a small triangular perisar-
cal projection extending proximally into
internode, and usually with a perisarcal pro-
jection protruding from base near hydropore
into hydrothecal cavity. Hydrothecal orifice
irregularly oval, 60-90 um wide from
adcauline to abcauline wall; margin with two
lateral teeth and a smaller median adcauline
tooth. Operculum consisting of a large
abcauline valve. Hydranth with an abcauline
diverticulum. Gonophores fixed sporosacs.
Gonothecae arising from short pedicels on
hydrocaulus at bases of hydrothecae, normally
numbering two per hydrocaulus, elongated and
oval in lateral view, irregularly oval to nearly
round in cross section, with about four faint,
rounded ridges. Gonothecae vary from 923 to
1024 um long from base to orifice; diameter
vary from 398 to 414 pm. Orifice nearly
round, about 220 pm in diameter. Operculum
and submarginal teeth present. Cnidome com-
prising microbasic mastigophores of two dis-
tinct sizes: (i) large, 14.0-15.2 x 3.6-4.5 pym
and (ii) small, 5.2-5.9 x 2.0-2.7 um.

Known range: Bermuda (Bennit 1922 as
Sertularia stookey, Calder 1991), western
Atlantic (van Gemerden-Hoogeven 1965 as
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Sertularia distans var gracilis), eastern
Atlantic (Cornelius 1979 as Sertularia dis-
tans), Indian Ocean (Millard 1975 as
Sertularia distans), western Pacific (Hirohito
1969), eastern Pacific (Fraser 1948 as
Sertularia stookey).

Superfamily Plumularioidea McCrady, 1859
Family Plumulariidae McCrady, 1859

Plumularia floridana Nutting, 1900
(Fig. 9)

Plumularia floridana Nutting, 1900;
Plumularia alicia Torrey, 1902; Plumularia
florida Wallace, 1909; Plumularia alicia var.
minuta  Billard, 1927; Plumularia sinuosa
Fraser, 1938; Plumularia floridina Pennycuik,
1959; Plumularia sp. Pennycuik, 1959;
?Plumularia indica Mammen, 1965;
Plumularia pennycuikae Millard and
Bouillon, 1973; Plumularia pennycuikai Rho
and Park, 1986.

Material examined: one colony with sev-
eral hydrocauli, gonophores not observed,
Punta Pitahaya, Guanacaste, Pacific coast,

0.2 mm

Fig. 9. Part of hydrocladium in lateral view of Plumularia
floridana.

10°03'55” N, 85%45'57" W, 15 June 1991
(UCR-898).

Description: colony 12 mm high, with a
creeping hydrorhiza. Hydrocaulus monosi-
phonic, branched, more or less straight basally,
geniculate elsewhere, divided at regular inter-
vals beyond basal region internodes by distinct
transverse nodes; internodes 290-600 um long,
40-90 um wide at nodes, with conspicuous
septa adjacent to nodes. Each internode with a
dista apophysis and typicaly with two or
more nematothecae, one or two axillary and
one along internode on side opposite apoph-
ysis; cauline nemathothecae bithalamic, mov-
able, cone shaped to scoop shaped.
Aphophysis short, aternate, each bearing a
mamelon on dorsal side near node and sup-
porting a hydrocladium. One or two branches,
irregularly arranged, inserted at an angle of
about 45° to the hydrocaulus, each replacing a
hydrocladium and arising from an apophysis.
Hydrocladia unbranched, up to 3.4 mm long,
directed outward at an angle of about 60° from
axis of hydrocaulus, divided into alternating
athecate and thecate internodes each with two
variably developed internal septa, one at each
end; most proximal internode 90-330 um long,
with a straight node proximally and an oblique
node distally, lacking hydrothecae and nema-
totheca; thecate internodes 238-409 um long,
each with an obliqgue node proximally, a
straight node distally, amedium inferior nema-
totheca; athecate internodes beyond the most
proximal one 192-590 um long, with a straight
node proximally, an oblique node distally, and
one intermediate nematotheca. Nematotheca
of hydrocladia bithalamic, movable, cone-
shaped to scoop-shaped; median nematotheca
43-55 pm long, typicaly ending proximal to
or just reaching the base of hydrotheca; lateral
nematotheca 55-65 pum long, not reaching to
margin of hydrotheca. Hydrotheca 148-
178 um deep, cup-shaped, distal third or more
of adcauline wall free from internode, axis
oblique to that of internode; abcauline wall
dlightly convex basaly, concave distaly; mar-
gin entire, perpendicular or nearly so to axis of
hydrothecae, aperture ova, in outline, diameter
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115-144 um; without intratecal septum.
Cnidome comprising microbasic mastigo-
phores 4.4-5.1 x 1.9-2.0 um, pseudostenoteles
8.4-10,2 x 3.9-4.4 um; and isorhizas 7.8-8.9 x
1.9-2.5 um.

Known range: Bermuda (Calder 1983,
1993, 1997a); western Atlantic (Calder 1983);
eastern Atlantic (Billard 1927); Indian Ocean
(Millard 1975); western Pacific (Hirohito
1974); eastern Pacific, Point Vicente,
Cdlifornia (Fraser 1948).

Family Halopterididae Millard, 1962

Halopteris polymorpha (Billard, 1913)
(Fig. 10)

Plumularia polymorpha Billard, 1913;
Halopteris polymorpha Vervoort, 1966;
Millard and Bouillon, 1973; Millard, 1975,
Hirohito, 1983; Migotto, 1993; Schuchert,
1997.

Material examined: fourteen colonies
(gonothecae not observed), Manzanillo,
Limén, Caribbean coast, 9°37'55" N,
82°39' 10" W, 19 September 1992 (UCR-691).

Description: colonies up to 32 mm, aris-
ing from a creeping hydrorhiza. Hydrocaulus
monosi phonic, unbranched, base not segment-

0.1 mm

Fig. 10. Hydrocaulus with hydrothecae of Halopteris poly-
morpha. & frontal view; b: lateral view.

ed, lacking hydrocladia, with a variable num-
ber of nematothecae, separated by an oblique
articulation; hydrocaulus divided at regular
intervals by distinct transverse nodes; each
caulinar internode with one hydrothecae, one
apophysis laterally disposed and five to seven
nematothecae (one mesial, two lateral, and two
to four superior). Hydrocladia alternate, com-
posed of one or two basal joints, followed by
two athecate internodes with one nematotheca
and alternately athecate. Athecate internode
usually continued with the thecate one, with an
inconspicuous node, or lacking a node.
Hydrothecal internode with one hydrotheca
and three or five nematothecae (one mesial and
two laterally disposed), and with one or two
reduced sessile nematothecae between
hydrothecae and hydrocaulus. Hydrothecal
margin 180-200 um, and 60-128 um deep; lat-
era nematothecae 76-128 um long, placed on
the apophysis. Cnidome comprising pseu-
dostenoteles 18-22 x 7.6-9.2 mum and microba-
sic mastigophores 6.0-7.1 x 1.8-2.1 um.

Known range: Indian Ocean, Pacific
(Billard 1913, Vervoort 1966, Millard and
Bouillon 1973, Millard 1975, Hirohito 1983);
Brazil (Migotto 1993).

Family Aglaopheniidae Marktanner
and Turnretscher, 1890

Aglaophaenia dubia Nutting, 1900
(Fig. 11)

Aglaophenia gracilis Allman, 1877 [Not
Aglaophenia gracilis Lamouroux, 1816];
Aglaophenia  dubia  Nutting, 1900;
Aglaophenia  flowersi  Nutting, 1900;
Aglaophenia lophocarpa Bennit, 1922 [Not
Aglaophenia lophocarpa Allman, 1877];
Aglaophenia allmani Leloup, 1935 [Not
Macrorhynchia allmani (Nutting, 1900)];
Aglaophenia elongata Leloup, 1937; Deevey,
1954; van Gemerden-Hoogeven, 1965;
Vervoort, 1968; Defenbaugh, 1974 [Not
A.elongata Meneghini, 1845]; ?Aglaophenia
dubia Fraser, 1938; Aglaophenia acacia
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Fig. 11. Fragment of hydrocladium of Aglaophenia dubia.
a lateral view; b: front view; c: corbulae.

Svoboda, 1979; Svoboda and Cornelius, 1991
[Not A.acacia Allman, 1883]; Aglaophenia
apocarpa Calder, 1993 [Not Aglaophenia apoc-
arpa Allman, 1877]; Aglaophenia sp. Calder,
1993; Aglaophenia dubia Calder, 1997a.
Material examined: eight colonies, Punta
Pitahaya, Guanacaste, Pacific coast, 10°03' 55"
N, 85%45'57" W, 15 June 1991 (UCR-577).
Description: colonies up to 18 cm high,
with acreeping hydrohiza. Hydrocaulus mono-
siphonic, wiry and slender, reaching 0.6mm
wide basally; straight and unbranched in small
colonies, gradually curved and branched in
larger ones; basis of hydrocaulus devoid of
apophysis, hydrocladia, nematophores, and
regular nodes, merging imperceptibly and
without an oblique hinge-joint with hydrocla-
dium and nematophore-bearing part above;
perisarc thick; nodes obliterated; cauline
internodes marked by distinct to indistinct
transverse nodes; each internode with a fronto-

laterally situated hydrocladial apophysis, a
pair of axillary nematothecae, and one or two
inferior nematothecae. Apophysis short, given
off aternately from two sides of hydrocaulus;
each apophysis with a cone-shaped mamelon
and supporting a hydrocladium. Cauline nema-
tothecae scoop to sac-shaped; aperture single,
keyhole-shaped. Branches originating from
front of hydrocaulus, typically given off
singly, unbranched or rebranched; anterior sur-
faces of branches generally facing hydrocaulus
or branch from which they originate.
Hydrocladia unbranched, about 18mm long,
directed outward at an angle of about 50° from
axis of hydrocaulus; each hydrocladium aris-
ing directly from an apophysis and divided by
nearly transverse nodes into internodes; nodes
sometimes indistinct. Hydrocladial internodes
335-490 um long, 72-126 um wide at nodes,
each one with one hydrotheca placed frontally,
one median inferior nematotheca and one pair
|aterally placed nematothecae. Two internodal
septa, one placed laterally at the basis of
intrathecal septum and other at basis of lateral
nematothecae. Hydrothecae deeply cone-
shaped, axis slighty oblique to that of intern-
ode; adcauline wall dlightly convex, adnate to
hydrocladial internode; abcauline wall basally
convex, dightly concave distally from median
to inferior nematothecal margin; intrathecal
septum short; perisarc quite thin; abcauline
wall lacking carina. Hydrothecal aperture 125-
208 um in diameter, outline nearly round.
Hydrothecal margin with nine acute cusps sep-
arated by U-shaped incisions. Latera nema-
totheca duct-shaped, distal and bent forward
and somewhat outward, terminal orifice
scoop-shaped, reaching to or just beyond
hydrothecal margin; base of each lateral nema-
tothecae with an aperture into internode.
Gonophores fixed sporosacs. Female corbula
closed, up to 4 mm long, 1 mm wide, born on
peduncles with from one to three cormidia;
rachis straight to slightly curved, bearing alter-
nate nematocladia indistinctly separated from
metabasal cladia; either side of the rachis with
six to twelve fused nematocladia, each with a
row of hoof-shaped nematothecae. Cnidome
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comprising microbasic mastigophores of three
sizes: (i) small, 4.5-5.4 x 1.6-2.0 pm; (i) medi-
um, 7.9-9.2 x 2.5-2.8 um, and (iii) large, 26.4-
35.6 x 3.2-5.1 pm.

Known range: Bermuda (Bennitt 1922,
Calder 1993, 1997a); western Atlantic (Rees
and Thursfield 1965); eastern Pacific (Fraser,
1938).

Aglaophenia latecarinata Allman, 1877
(Fig.12)

Sertularia pluma Bosc, 1802 [Not
Aglaophenia pluma (Linnaeus, 1758)].
?Aglaophenia pelagica Lamouroux, 1816
[Nomem dubium]. ?Plumularia simplex
d’Orbigny, 1846 [Nomem  dubium].
?Aglaophenia simplex Kirchenpauer, 1872
[Not Aglaophenia perforata Kirchenpauer,
1876 (Nomem nudum)] [=Macrohynchia
phillipina Kirchenpauer, 1872]. Aglaophenia
perpusila Allman, 1877; Aglaophenia late-
carinata Allman, 1877 [Incorrect original
spelling]; Aglaophenia latecarinata Tizard et
al. 1885 [Justified emendation]; Migotto,

Fig. 12. Fragment of hydrocladium of Aglaophenia late-
carinata. a lateral view; b: front view; c: corbulae.

1993; Calder, 1997a. Aglaophenia minuta
Fewkes, 1881; Agalophenia perforata Allman,
1885; Aglaophenia mammilata Nutting, 1900;
Aglaophenia minima  Nutting, 1900;
Anisocalyx (Aglaophenia) pelagica Bedot,
1905; Aglaophenia latecarinata madagas-
cariensis Billard, 1907; Aglaophenoides
mamillata Morris and Mogelberg, 1973; Not
Aglaophenia latecarinata Garcia et al, 1978;
Aglaophenoides mammillatus Cairns et al,
1991 [Justified emendation].

Examined material: six colonies, with
corbulae, Ocotal, Guanacaste, Pacific coast,
10°32'54” N, 85°43'30” W, 23 March 1984
(UCR-896).

Description: colonies up to 28 mm high,
with a creeping, wrinkled hydrorhiza.
Hydrocaulus monosiphonic, slender,
unbranched, 0.1-0.2 mm wide basally, slightly
convex frontally; perisarc thick basally, thin-
ning progressively towards distal end. Basis of
hydrocaulus with several irregular annulations
just above the juncture with hydrorhiza. One or
two large cauline nematothecae present; sepa-
rated from hydrocladium-bearing part above
by one short internode having a single nema-
tothecae and oblique hinge-joints proximally
and distally. Distal part of hydrocaulus divided
into internodes by distinct to indistinct trans-
verse nodes; each internode of hydrocaulus
typically with a large, cone-shaped, inferior
nematothecae, a fronto-laterally situated
hydrocladial apophysis, and a pair of small,
sac-shaped, axillary nematothecae; apophysis
short, given off alternately from each side of
hydrocaulus, adjacent pair on a given side
about 0.60-1.0 mm apart; each apophysis with
a cone shaped mamelon basally and supporting
a hydrocladium distally; mamelom prominent,
with a round to oval orifice. Hydrocladia
reaching about 4 mm long, unbranched, direct-
ed outward at an angle of about 60° or more
from the axis of hydrocaulus; frontal sides
convex; top sides nearly straight; each hydro-
cladium arising directly from an apophysisand
divided into short internodes by nearly trans-
verse nodes. Hydrocladial internodes 215-
420 um long, 50-60 um wide at nodes, each
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one with one frontally placed hydrotheca, one
median inferior nematotheca, and one pair of
lateral nematothecae; internodal septa typical-
ly two, with one at base of intrathecal septum
and another at the basis of latera nematothe-
cae, both well developed and reaching accross
internode, occasionally with an additional
weakly developed septum between these two.
Hydrothecae close together, 241-318 um deep
from tip of median abcauline cusps to base,
cone shaped, axis oblique to that of internode,
adcauline wall convex, occasionaly with a
slight concavity at the proximal end, notched
at the intrathecal septum, adnate to hydrocladi-
al internode except for small free part at the
distalmost end; abcauline wall convex basally,
nearly straight to slightly concave from junc-
ture of intrathecal septum to margin; promi-
nent septum, slightly oblique, extending from
adcauline to abcauline wall of hydrothecae;
appearing in lateral view to divide cavity into
two sections; abcauline wall with a carina of
varying thickness, from thin and almost imper-
ceptible to thick and keel-shaped, extending
forward to mediam abcauline cusp, distal end
of carina prow-shaped. Perisarc elsewhere of
moderate thickness. Hydrothecal aperture 140-
168 um in diameter from adcauline wall to
base of median abcauline cusp, irregularly oval
in outline, plane of orifice nearly perpendicular
to long axis of the hydrothecae; margin with
nine cusps al rounded and prominent, one
median and four lateral pairs, separated by U-
shaped incisions; cusps usually more or less
equal in size. Median inferior nematothecae
anvil-shaped, adnate to abcauline wall of
hydrothecae basally, small part free distaly;
apex reaching from one third to one half dis-
tance along abcauline wall of hydrothecae; dis-
tal operture scoop-shaped, or oval with an
additional oval aperture at the juncture with
abcauline wall of the hydrothecae; nematothe-
cae directed outward, with terminal orifice
scoop-shaped, reaching to or just beyond
hydrothecal margin; base of each lateral nema-
tothecae with an internodal aperture.
Gonophores fixed sporosacs. Mature cobulae
kidney-shaped up to 1.7 mm long, 1.1 mm

wide, borne on peduncle having a single
cormidium; rachis wrinkled, slightly curved,
bearing aternate nematocladia arising from
metabasal cladia; either side of the rachis with
fiveto seven partially fused nematocladia each
with one conspicuous anterior spur, small oval
gaps laterally and distally on the corbulae
between adjacent nematothecae. Cnidome
comprising two sizes of microbasic mastigo-
phores: (i) small, 4.9-5.6 x 1.8-2.2 um, and (ii)
large, 27-38 x 3.7-5.1 pm.

Known range: Bermuda (Congdon 1907,
Smallwood 1910, Bennitt 1922, Morris and
Mogelberg 1973, Butler et al. 1983, Calder
1986, 1993, 1995, 1997); western Atlantic
(Vervoort 1968); eastern Atlantic (Vervoort
1968); Indian Ocean (Millard 1975); western
Pacific (Hirohito 1983).

Macrorhynchia philippina
Kirchenpauer, 1872
(Fig. 13)

Macrorhynchia philippina Kirchenpauer,
1872; Rees and Vervoort, 1987; Calder, 1986;
Migotto, 1993; Calder, 1997. Aglaophenia
philippina Kirchenpauer, 1872; Aglaophenia

0.1 mm

Fig. 13. Macrorhynchia phillipina. a:aspect of the entire
colony; b: filatocarp; c: lateral view of hydrothecae.
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urens Kirchenpauer, 1876 [Nomem Nudum];
Lytocarpus urens Bale, 1888; Aglaophenia
(Lytocarpus) phillipina Bale, 1888 not
Lytocarpus phillipinus Congdon, 1907
[=Macrorhynchia allmani Nutting, 1900,
according to Calder (1997a)]; Lytocarpus
crosslandi Ritchie, 1908; Lytocar pus philippi-
nus atlanticus Billard, 1913; Aglaophenia
(Macrorhynchia) philippina Stechow, 1919;
Macrorhynchia crosslandi  Stechow, 1923a;
Macrorhynchia urens  Stechow, 1923a;
Lytocarpus (Macrorhynchia) philippinus
Boero and Bouillon, 1987.

Examined material: twenty-two colonies
with gonophores and phylactocarps, Conchal,
Guanacaste, Pacific coast, 10°23'55" N,
85°48' 45" W, 31 September 1976 (UCR- 614).

Description: colonies up to 9 cm high.
Hydrocaulus  arising from  stolons.
Hydrocaulus pinnately or twice pinnately
branched, reaching up 1.3 mm in width basal-
ly. Hydrocaulus and branches polysiphonic
except at distal ends, curved gradually back-
ward; nodes inconspicuous. Cauline intern-
odes each with one hydrocladial apophysisand
two nematothecae, one distal axillary and one
proximal; nematothecae sac-shaped, tapering
to aslender cone distally, orifice small, spher-
ica to oval. Hydrocladia apophysis short,
each bearing a cone shaped mamelon on ante-
rior surface; given off aternately from frontal
surface of axial tubes of hydrocaulus and
branches, quite closely spaced, directed out-
ward at an angle of about 45° from axis of
adjacent hydrocaulus or branch. Hydrocladia
up to 5mm long, unbranched; top and frontal
sides convex; each hydrocladium arising
directly from apophysis and separated from it
by an oblique node; divided into short intern-
odes by nearly straight nodes. Hydrocladial
internodes 240-305 um long, 75-110 um wide
at nodes, each with one frontally placed
hydrotheca, one median inferior nematotheca,
one pair of lateral nematotheca, and two
internodal septa; adjacent hydrothecae close to
one another. Hydrothecae slipper-shaped, 250-
271 um deep from adcauline wall at margin to
base, curving abruptly outward distally;

adcauline wall convex except for pronounced
concavity just below margin; abcauline
intrathecal septum conspicuous, cusp-shaped,
curved away from hydrocaulus, extending
about halfway across intrathecal cavity;
hydrothecal aperture 130-156 um in diameter
from adcauline to abcauline wall, irregularly
oval; plane of aperture oblique to axis of
internodes and to that of hydrothecae; margin
with an acute median abcauline cusp, a pair of
low and rounded lateral cusps, and low and
unconspicuous median adcauline cusp, and a
flange on either side where rim meets lateral
nematothecae; aperture distinctly flaring in top
view. Median inferior nematothecae long,
anvil-shaped, reaching beyond margin of
hydrothecae distally, slightly curved, adnate to
abcauline wall of hydrothecae as far as
intrathecal septum, distal third free, cone-
shaped, length free 118-139 mm; lateral nema-
tothecae tubular, largely adnate to hydrothecal
wall, distal end tapered and curved forward,
extending a varying distance beyond margin of
hydrothecae; terminal aperture small and spher-
ical. Phylactocarps single, oval-shaped, dightly
curved, up to 4.2 mm, unbranched; each with a
basal thecate internode, followed by an intern-
ode with a gonotheca. Gonothecae as fixed
small sporosac, oval-shaped and flattened later-
aly. Cnidome comprising microbasic
mastigophores of three sizes: (i) small, 4.9-6.5x
1.8-2.2 pum; (ii) medium, 20.0-30.0 x 3.9-
5.4 um, and (iii) large, 95.0-100.0x 7.1-7.9 um.
Known range: Bermudas (Bennitt 1922,
Calder 1983, 1986, 1993, 1997); western
Atlantic (Vervoort 1968); eastern Atlantic
(Ritchie 1908); Indian Ocean (Millard 1975);
western Pacific (Hirohito 1983); eastern
Pacific (Fraser 1948); Brazil (Migotto 1993).

Macrorhynchia sp.
(Fig. 14)

Macrorhynchia  Kirchenpauer, 1872,
Calder, 1997a. Nematophorus Clarke, 1879.
Pleurocarpa Fewkes, 1881.

Examined material: nine damaged
colonies, Punta Cabuja, Guanacaste, Pacific
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Fig. 14. Lateral view of the hydrothecae of Macrorhynchia
sp.

coast, 10°22'20" N, 85°51'25"
November 1991 (UCR-894).

Description: colony erect, up to 10 cm
high; hydrocaulus branched, polysiphonic aris-
ing from anchoring filaments; cauline intern-
odes with triangular  nematothecae.
Hydrocladia unbranched, arranged pinnately,
arising alternately from apophyses on axial
tube of hydrocaulus and branches.
Hydrothecae 300-350 pm deep from tips of the
seven marginal cusps to base, and usualy
cone-shaped; perisarc of moderate thickness,
hydrothecal aperture 140-190 pm in diameter
from adcauline to abcauline wall, irregularly
oval. Each hydrotheca with a pair of lateral
horn-shaped nematothecae and one partially
adnate median inferior nematothecae.
Gonophores not observed. Cnidome compris-
ing microbasic mastigophores of three distinct
sizes: (i) small, 4.6 x 1.4-2.0 pm, (ii) medium,
16.0-28.0 x 3.5-5.0 um, and (iii) large, 90.0-
95.0 X 6.5-7.5 um.

W, 16

Lytocarpia tridentata (Verluys, 1899)
(Fig. 15)

Aglaophenia tridentata Verluys, 1899,
Stechow, 1923b.  Aglaophenia contorta
Nutting, 1900; Bedot, 1921; Vannucci-
Mendes, 1946; Vannucci, 1951. Thecocarpus
contorta Totton, 1926, Aglaophenia tridenta-
ta Picard, 1951a; Vervoort, 1968; Forneris,
1969. Lytocarpia tridentata Migotto, 1993.

Examined material: nine colonies with-
out gonophores, northern part of Isla Pgjaros,
Limén, Caribbean coast, 10°01'10” N,
83°04'45" W, 27 September 1996 (UCR-891).

Description: colonies up to 16 cm high,
with a creeping hydrorhiza. Hydrocaulus
monosiphonic and unbranched. Basal part of
the colony usually without hydrocladia and
nematothecae. Distal part divided into intern-
odes by distinct transverse nodes. Internodes
with one hydrocladia apophysis and four
nematothecae: two axillary disposed, one infe-
rior, and one fronta pseudonematothecae.
Hydrocladia with distinct internodes, separat-
ed by oblique nodes. Each internode with one
hydrotheca and three nematohecae: two later-
aly and one mesial. Hydrothecae with short

0.15 mm

Fig. 15. Lytocarpia tridentata. a latera view of two
hydrothecae; b: part of hydrocaulus.
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internal septa, two almost imperceptible later-
al teeth, and one conspicuos median tooth.
Nine or eleven tentacles. Margin of hydrothe-
ca about 166 mm in diameter and 280-336 um
deep. Mesia nematotheca up to 288 um long;
lateral nematothecae about 125 pum long.
Perisarc of moderate thickness. Gonophores
not observed. Cnidome comprising microbasic
mastigophores of two categories: (i) small,
4.9-5.2 x 1.8-2.5 um, and (ii) large, 28.0-36.0
X 4.1-5.2 pm.

Known range: western Atlantic (Vervoort
1968 as Aglaophenia tridentata); Brazil
(Totton 1926, Vannucci-Mendes 1946,
Vannucci 1951, Migotto 1993).

Superfamily Campanularioidea Johnston, 1837
Family Campanulariidae Johnston, 1837
Subfamily Clytiinae Cockrell, 1911

Clytia gracilis (Sars, 1850)
(Fig. 16)

Laomedea gracilis M. Sars, 1850;
Laomedea (Campanularia) gracilis M. Sars,
1857; Clytia (Platypyxis) cilindrica L.
Agassiz, 1862; Clytia cilindrica L. Agassiz,
1862; Platypyxis cylindrica L. Agassiz, 1862;
Gonothyrea  gracilis  Allman, 1864;
Campanularia gracilis Van Beneden, 1867;
Clytia laevis Weismann, 1883; Campanularia
serrulata Bale, 1888; Clytia serrulata Pictet,
1893; Laomedea (Gonothyraea) gracilis
Levinsen, 1893; Campanularia attenuata
Calkins, 1899; Obelia serrulata Thornely,
1900; Campanularia pelagica van Breemen,
1905; Clytia coronata Fraser, 1912; Clytia
elsae-oswaldae Stechow, 1914; Clytia pelagi-
ca Billard, 1917; Clytia gracilis Stechow,
19233; Calder, 1990. Laomedea (Phialidium)
pelagica Hummelinck, 1930; Laomedea
(Phialidium) gracilis Hummelinck, 1930;
Laomedea pelagica Hummelinck, 1930;
Laomedea (Clytia) gracilis Broch, 1933;
Laomedea gracilis form pelagica Leloup,
1933; Clytia (campanularia) pelagica Kunne,
1937; Laomedea cylindrica Leloup, 1937
Clytia hemisphaerica Millard, 1966;

Fig. 16. Clytia gracilis. a aspect of a branched colony; b:
hydrotheca - unbranched colony.

Cornelius, 1982. Clytia elsaeoswaldea
Vervoort, 1968; Campanularia (Clytia) cylin-
drica Vervoort, 1968; Laomedea (Clytia)

pelagica Vervoort, 1972; Clytia sarsi
Cornelius, 1982.
Material examined: twenty three

colonies with gonothecae, Isla del Coco,
Pecific coast, 5°29'81" N, 87°03'09" W, 17
June 1994 (UCR-832).

Description: colonies erect, fragile, spar-
ingly and irregularly branched, up to 10 mm
high, aways arising from a creeping
hydrorhiza. Hydrocaulus monosiphonic; each
branch arising from a slightly curved aphoph-
ysis given off below hydrothecae of pedicel
from which it arises; branches resembling pri-
mary pedicels and directed abruptly upwards,
6-10 annulations proximally and 2-6 distally
placed. Pedicels about 0.5-0.4 mm high, 101-
142 pum in diameter, annulated basally and dis-
tally, with annuli or wrinkles elsewhere.
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Perisarc firm. Hydrothecae more or less cone-
shaped, about 730-930 um long, 390 um wide
at margin, 165-244 um wide at diaphragm,
with thin perisarc. Walls convex above
diaphragm, nearly straight elsewhere; margin
with about 12 to 17 deeply cut, blunt, triangu-
lar tooth cylindric by U-shaped incisions;
hydrothecal walls weakly scalloped in cross
section at margin. Diaphragm thin, straight; the
basal chamber varied in depth but usually deep
and cup-shaped. Tentacles small, 18-21 in
number, but usually 20. Gonothecae urn-
shaped, about 968-1000 um long, and 404-432
mm in diameter; orifice diameter about 305-
342 um wide, constricted just below aperture
to about 320 um wide, arising from hydrorhiza
on short pedicels; walls smooth, constricted
below aperture. Cnidome comprising
ishorhizas about 5.8-6.5 x 1.6-1.9 um and
microbasic mastigophores of three distinct
sizes; (i) small, 6.5-7.8 x 1.8-2.6 um; (i) medi-
um, 8.4-9.2 x 2.8-3.1 um; and (iii) large,13-
16.3 x 3.1-3.9 um.

Known range. Bermudas (Bennitt 1922
and Calder 1986 as Clytia Cylindrical, Cader
1990); western Atlantic (Vervoort 1968 as
Laomedea (Phialidium) pelagica); eastern

Atlantic (Vervoort 1946 as Laomedea pelagica);
Indian Ocean (Mammen 1965); western Pacific
(Yamada 1959); eastern Pacific (Fraser 1948 as
Gonothyrea gracilis); Brazil (Migotto 1993).

DISCUSSION

The most recent report on the fauna of
hydroids from Costa Rica (Cortés 1997), pro-
vided a list of 69 species of hydrozoans,
including seven orders: Siphonophora,
Stylasterina, Anthoathecatae, Leptothecatae,
L eptomedusae, Narcomedusae and
Trachymedusae. In this study, we introduce 16
new recordsto the list (Table 1), increasing the
total number of species of the class Hydrozoa
from Costa Ricato 75.

The list presented by Cortés (1997)
includes 20 species of both Anthoathecatae and
Leptothecatae orders. However, the reviewed
synonym reduced this number to 19 (Table 2).
With the additional contribution from this study,
the actual number of Anthoathecate and
L eptothecate species appearsto be 35, of which
only 16 are stored at the Museum of Zoology,
University of Costa Rica.

TABLE 2
Anthoathecatea and Leptothecatae hydroids previously recorded from Costa Rica
according to Fraser (1938, 1948), Hertlein (1963) and Cortés (1997).

Cytaeis tetrastyla Eschscholtz, 1829

Bimeria gracilis Clark, 1876

Halitholus intermedius (Browne, 1902)

Calycopsis papillata H.B. Bigelow, 1913
Solandaria gracilis Duchassaing & Michelin, 1846
Polyorchis penicellata (Eschscholtz, 1829)

Sarsia coccometra Bigelow, 1909

Dipleurosoma pacificum Agassiz & Meyer, 1902
Halecium washingtoni Nutting, 1901

Clytia gracilis (Sars, 1850) [as Clytia cylindrica A. Agassiz, 1862 and as Gonothyraea gracilis (Sars, 1851)]
Clytia linearis (Thornely, 1900) [as Gonothyraea serialis Fraser, 1938]

Clytia fascicularis Fraser, 1938
Clytia universitatis Torrey, 1904

Obelia longissima (Pallas, 1766) [as Obelia commissurallos McCrady, 1859]
Filellum serratum (Clarke, 1879) [as Filellum serpens (Hassall, 1852)]

Sertularella pedrensis Torrey, 1904

Dynamena crisioides Lamouroux, 1824 [as Thuiaria crisioides (Lamouroux, 1824)]

Aglaophenia rigida Allman, 1877
Plumularia micronema Fraser, 1938
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The species Halopteris polymorpha
(Billard 1913) previously reported in the
Indian and Pacific Oceans (Billard 1913,
Vervoort 1966, Millard and Bouillon 1973,
Millard 1975, Hirohito 1983) and Brazil
(Migotto 1993), is reported for first time from
Caribbean Sea.

Another two species are new additions to
the eastern Pacific fauna: Acryptolaria lon-
githeca (Allman 1877), previously known
from western Atlantic and Australia (Allman
1877, 1888, Clark 1879, Vervoort 1972, Calder
1996, Calder and Vervoort 1998), and
Agloaphenia latecarinata Allman, 1877, from
Bermuda (Congdon 1907, Smallwood 1910,
Benitt 1922, Moris and Mogelberg 1973,
Butler et al. 1983, Calder 1986, 1993, 1995,
1997a), western and eastern Atlantic (Vervoort
1968), Indian Ocean (Millard 1975), western
Pacific (Hirohito 1983). Finally, the southerly
range of Plumularia floridana Nutting, 1900,
isnow extended from Vicente Point, California
to Punta Pitahaya, Guanacaste.

The Anthoathecatae and Leptothecatae
hydroids are a diverse and conspicuous group
of marine invertebrates. Most of the species
have an apparent cosmopolitan distribution,
with records from almost al oceans. However,
the number of species reported from Costa
Rica is dtill comparatively low, and unfortu-
nately, the degree of preservation of the vouch-
er material restricted the observation of any
morphological  variation.  Additionally,
although the hydroids are able to produce phe-
notypic responses to environmental changes
(Kelmo and Attrill, in press), the absence of
guantitative ecological data impedes the for-
mulation of any robust conclusion about the
distribution or ecology of the group. Therefore,
there is a requirement for further baseline
research on this group for both Pacific and
Caribbean coasts of Costa Rica.
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RESUMEN

Este estudio proporciona el primer informe taxo-
némico de los hidroides de los Ordenes Anthoathecatae y
L eptothecatae presentes en las colecciones del Museo de
Zoologia de la Escuela de Biologia de la Universidad de
Costa Rica. Se informan 16 especies de hidroides:
Eudendrium carneum, Pennaria disticha, Acryptolaria
longitheca, Plumularia floridana, Halopteris polymorpha,
Aglaophenia dubia, Aglaophenia latecarinata, Lytocarpia
tridentata, Macrorhynchia phillipina, Macrorhynchia sp.,
Clytia gracilis, Cnidoscyphus marginatus, Thyroscyphus
ramosus, Dynamena disticha, Sertularella diaphana y
Tridentata distans. Se presenta una exhaustiva revision de
lasinonimiay una clave taxonémicasimple eilustraciones
y descripciones para cada una de las especies.
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