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Shallow-Water Hydroids of Bermuda:
Superfamily Plumularioidea

Abstract
The taxonomy of 16 species, eight genera, and four families of hydroids referable to the
superfamily Plumularioidea McCrady, 1859, from Bermuda is here reviewed and
revised. The study was limited to species collected over a depth range from the inter-
tidal zone to 100 m. Diagnoses are provided of all the genera and family-group taxa rep-
resented, and each of the 16 species is described and illustrated.

Taxa recognized as new include Gymnangiinae, subf. nov., and Cladocarpini, tribe
nov. Cladacanthella is proposed as a replacement name for Acanthello Allman, 1883,
an invalid junior homonym of Acanthella Schmidt, 1862. Type species are designated
for seven nominal genera: Lowenia Meneghini, 1843, Pachyrhynchia Kirchenpauer,
1872, Isocola Kirchenpauer, 1876, Anisocola Kirchenpauer, 1876, Aposiasis von
Lendenfeld, 1885b, Haprotheca von Lendenfeld, 1885b, and Pelysiphonia von
Lendenfeld, 1885b [not Pelysiphonia Hertwig, 1882]. A lectotype is designated of
Gymunangium variabilis (Nutting, 1900). Under the First Reviser Principle (ICZN,
1985, Ait. 24), precedence is assigned to the name Aglaophenia latecarinata Allman,
1877, over A. perpusilla Allman, 1877, and t© Macrorhynchia savigmyana
Kirchenpauer, 1872, over M. pennaria Kirchenpauer, 1872, Nuditheca, Astrolabia,
Pentatheca, and Anarthroclada are transferred from the family Aglaopheniidae
Marktanner-Tumeretscher, 1890, to the Halopterididae Millard, 1962, based on the
morphology of their nematothecag and gonothecae, and the presence, in some cases

obscured, of cauline hydrothecae,

Introduction

The first two parts of this series on the shallow-water
hydroids of Bermuda dealt respectively with the families,
genera, and species of athecates (Calder, 1988), and with
those of thecates exclusive of the superfamily
Plumularioidea McCrady, 1859 (Calder, 1991a). This
report on the plumularioid taxa completes my taxonomic
study of the thecates of the Bermuda Platform, and con-
clades the series. Literature on the taxonomy of the
hydroids of Bermuda is discussed in the two previously
published parts and in an investigation of the ecology and
zoogeography of the hydrozoans of the study area (Calder,
1993).

Of 93 species of hydroids reported from depths of
0-100 m on the Bermuda Platform (Calder, 1993), 17
were plumuladiecids. Hydroids of this superfamily are
much meore speciose in lower than in higher latitudes (see

Nutting, 1900, Fraser, 1944). Given the affinities of
Bermuda hydrozoans with those of the West Indies
(Calder, 1992), and the richness of the West Indian plumu-
larioid fauna {(Allman, 1877; Nutting, 1900; Fraser, 1944;
Van Gemerden-Hoogeveen, 1965; Vervoort, 1968, Bogle,
1975}, it is zoogeographically noteworthy that only 16
species are represenited in this study.

Following objectives similar to those in the first two
publications in the series, this report reviews and in some
cases revises the taxonomy of the various families, genera,
and species of Plumularicidea currently known from
depths of 0—~100 m on the Bermuda Platform. Particular
attention has been given to nomenclatural matters, follow-
ing the Infernational Code of Zoological Nomenclature
{International Commission on Zoological Nomenclature
[ICZN], 1985).



Materials and Methods

The plumularioid hydroid species dealt with here were
collected during nine field trips to Bermuda {1-22
September 1977, 26 February—10 March 1982, 17 July-—6
August 1982, 15 June—13 July 1983, 20 September—11
October 1984, 24 September—& October 1986, 22
November—9 December 1989, 10-31 May 1991, and 1-22
April 1992), Much of the study material was obtained
around the northeastern end of Bermuda, especialty from
Whalebone Bay, Flatts Inlet, Harrington Sound, Castle
Harbour, and the fore-reef slope southeast of Castle Roads
(see Calder, 1993, fig. 1). Only those species obtained at
depths of 100 m or less are included in this report
Collecting was undertaken inshore in bays, sounds, inlets,
caves, ponds, and shallow reefs by snorkelling, SCUBA
diving, and manual collecting. Offshore, dredging was
done south of Castle Harbour (aboard M/V Northstar, 3
September 1977, R/V Culver, 1 July 1983; R/V
Weatherbird, 27 September 1984; M/V Polaris, 13-14, 19,
22-23, 26 May 1991, 8-9, 19 Apnl 1992; R/V BBS II, 27
May 1991), north of North Lagoon (R/V BES I, 28 May
19913}, and on Challenger Bank (R/V BBS II, 3 October
1984, 17 May 1991) (Calder, 1993, figs. 1-2}. Specimens
were also collected 2 km southeast of Castle Roads during
a mollusc-trapping cruise aboard M/V Polaris (24 July
1982). Hydroids formerly in the collections stored at the
Bermuda Biological Station for Research and now housed
at the Bermuda Natural History Muscum were also exam-
ined.

Anatomical termminology emploved here is largely as
defined and applied by Millard (1975), Svoboda and
Cornelius (1991), and Comelius (1995). Descriptions and

ilustrations in this report are based exclusively on mater-
1al from Bermuda in collections of the Iinvertebrate Section
of the Centre for Biodiversity and Conservation Biology,
Royal Ontario Museum (ROMIZ), unless otherwise stal-
ed. Comparative material was obtained on loan from the
Agassiz Museum of Comparative Zoology, Harvard
University, Cambrnidge (MCZ); Allan Hancock
Foundation, University of Southern California, lLos
Angeles (AHF); the Natural History Museum, London
(BMINH); California Academy of Sciences, San Francisco
(CAS); Muséum National d’Histoire Naturelle, Paris
(MNHN); National Museum of Natural History,
Smithsonian Institution, Washington (USNM); Royal
British Columbia Museum, Victona (RBCM); and the
Zoological Institute, Russian Academy of Sciences, St
Petersburg (ZISP).

All names and citations contained in this report,
including those in the synonymy lists, were traced and
checked in the original sources. However, the synonymies
are not purported to be complete. The fnternational Code
of Zoological Nomenclature (ICZN, 1985) was consulted
in dealing with problems on scientific names. The
“Reported Range™ sections herein comprise (1) a complete
or virtually complete summary of previous taxonomic
records of each plumularioid species reported from
Bermuda, and (2) broad ranges of each species, including
occurrences (1If any) in the western and eastern Atlantic,
the Indian Ocean, and the western and eastern Pacific. In
the interests of brevity, only one reference is given to doc-
ument the occurrence of each species 1n each of these
major regions.

Systematic Account

Superfamily Plumularioidea McCrady, 1859

DIAGNOSIS

Colomes erect, with a creeping, encrusting, or rootlike
hydrorhiza. Hydrocladia given off from hydrocaulus, or
directly from hvdrorhiza. Hydrothecae on hydrocladia
only, or on both hydrocladia and hydrocauli; uniseriate in
almost all species; more or less bilaterally symmetrical;
sessile, with adcauline wall partly to entirely adnate to
internode; hydrothecal base with distinct floor perforated
by hydropore. Hydrothecal margin entire or cusped; oper-
culum absent. Hydranth typically retractable into
hydrotheca: hypostome conical, surrounded by a single
whorl of filiform tentacles. Nematophores invanably pre-
sent, typically protected by nematothecae.

Gonophores fixed sporosacs or in a few species
released as medusoids; solitary or aggregated; corbulae or
other phylactocarps present or absent.

REMARKS

The classification of the Plumularioidea McCrady, 1859,
has been revised repeatedly as knowledge of the diversity
of and relationships within the group has advanced.
Allman (1883) divided a broadly defined family
Plumulariidae McCrady, 1859, into two subfamilies based
on the type of nematotheca presenl. However, the names
he proposed for them (Eleutheroplea for those with
“moveable” nematothecae, and Statoplea for those with



*“fixed” nematothecae) were not formed in accordance
with rules of zoological nomenclature and are invalid
(ICZN, 1985, Art. 11f). Nevertheless, these two farnily-
group names or modifications of them persisted in various
publications well into the 20th century (e.g., Billard, 1913;
Bedot, 1923; Fraser, 1944, Naumov, 1960; von Schenck,
1966).

Bedot (1923) distinguished four subfamilies in the
group on the hasis of nematophore type and arrangement,
namely, Eleutheroplea; Statoplea; “Kirchenpauerina”
Stechow, 1921a (established for species lacking lateral
nematothecae); and “Nudithecata” {a new subfamily com-
prising only the type genus Nuditheca Nutting, 1900). This
classification, nomenclaturally less advanced than another
published the same year by Stechow (1923a), was never
widely adopted. Stechow divided the Plumulariidae sensu
lato into four subfamilies based largely on nematophore
type, recognizing the Plumulariinae McCrady, 1859
(essentially equivalent to Eleutheroplea); Aglaopheniinae
Moarktanner-Turneretscher, 1890 (replacing Statoplea);
Kirchenpaueriinae Stechow, 1921a; and a new subfamily,
Acladiinae Stechow, 1923a (encompassing species consid-
ered intermediate between Eleutheroplea and Statoplea).
The subfamily Acladiinae was subsequently abandoned by
Stechow (1925b), however, and its taxa were included in
the Plumulariinae. Bedot’s (1923} “Nudithecata™ (emend-
ed to Nudithecinae by Stechow, 1923a:236) never gained
acceptance as a family name, and its only genus,
Nuditheca, has usually been referred to the Plumulariidae
sensu lato or to the Aglaopheniinae (or Aglaopheniidae).
The genus is assigned here to the family Halopterididae
Millard, 1962, instead (see Subfamily Gymnangiinae,
Remarks). Reasons for employing the junior name
Halopterididae in place of the senior name Nudithecidae
Bedot, 1923, are discussed elsewhere (see Family
Halopterididae, Remarks).

Millard {1962) correctly emphasized the limitations
of using nematophore characteristics alope in defining
subgroups within plumulariids, and employed additional
characters, such as presence or absence of cauline
hydrothecae and the type of branching, in delimitation of
taxa. She retained and redefined Plumulariinae,
Kirchenpauneriinae, and Aglaopheniinae, and distinguished
a new subfamily, Halopterinae, within the group.

Some or all of the four subfamilies as defined by
Millard (1962) have been elevated to the rank of family in
a number of recent works (e.g., see Bouillon, 1985;
Comelius, 1993). 1 concur with Bouillon (1984, 1985) in
recognizing all four of these as distinct families within the
Plumularioidea. However, a revision of plumularioid clas-
stfication seems much needed.

The hydreid is overwhelmingly the dominant stage in
the life cycle of plumulanoids, No species currently
assigned to the superfamily is known to have a “well-
developed,” long-lived medusa stage. Only five species,
Nemertesia antenning (Linnaeus, 1738); Monotheca obli-
gua (Johnston, 1847); Gymnangium ferlusi (Billard,
1901a); Macrorhynchia philippina Kirchenpauer, 1872;
and Aglaophenia sp. (see Altman, 1871; Motz-Kossowska,
1907; Gravier, 1970a; Gravier-Bonnet, in Bouillon, 1985;
Boero and Bouillon, 1989; Comelius, 1995) have been
reported to liberate medusoids. For a basic review of the
diversity of hydroid-colony form within the
Plumalarioidea, see Nutting (1900) and Millard (1975).
Plumularicid homologies were analysed by von Schenck
(1966).

Representatives of all four families currently recog-
nized within the Plumularioidea occur in Eermuda.
Among 103 species of plumularioids currently recognized
from the western North Atlantic (Calder, unpublished
data), 16 are known from depths of 100 m or less around
Bermuda and are discussed here.

Family Kirchenpaueriidae Stechow, 1921a

Kirchenpaueriinae Stechow, 192]a:259.

DIAGNOSIS

Cotonies with hydrocaulus erect, branched or unbranched,
monosiphonic or polysiphonic, with a creeping
hydrorhiza. Hydrocladia alternate, arising in polysiphonic
hydrocauli from a single axial tube. Hydrothecae small,
with or without marginal cusps, with or without an
abcauline intrathecal septum, occurring only on hydrocla-
dia. Nematophores with nematothecae, or occurring as
naked sarcostyles. When present, nemaiothecae simple,
typically monothatamic although bithalamic in some; not
fused 1o hydrothecae; paired lateral nematothecae absent.

Gonophores fixed sporosacs. Gonothecae solitary,
lacking nematothecae, not protected by phylactocarps.

REMARKS
Stechow (1921a) proposed the Kirchenpaueriinae as one
of four subfamilies within the Plumulariidae McCrady,
1859, but gave neither diagnosis nor indication of its
scope. Later, he defined the taxon (Stechow, 1923a) much
as it is currently understood (Millard, 1975; Bouillon,
1985). Kirchenpaueriids are immediately distinguishable
morphologically from other plumularioids in lacking
paired lateral nematothecae,

The status of Kirchenpaueria Jickeli, 1883, type



genus of the family Kirchenpaueriidae, was reviewed by
Bedot (1916b) and Broch (1918). The name
Kirchenpaueria first appeared as a junior synonym
(""Kirchenpaueria elegans Graeffe in litt.”) of Retithornera
graeffei, a new nominal genus and species of Bryozoa
(Kirchenpauer, 1869:XXX). However, the name has not
been employed as a senior synonym within the Bryozoa
and does not threaten the way in which the name is used in
the nomenclature of Hydrozoa (ICZN, 1985, Art. 11e).

Stechow (1923a) held that hydroids referred 1o the
Kirchenpaueriinae were “primitive” plumulariids, in part
because nematothecae in the group were morphologically
ssimple. Millard (1962) maintained that the Halopterinae
Millard, 1962, the only plumularioids with cauline
hydrothecae, were closest to the ancestral state. Bouillon’s
(1984) diagrarn of relationships within the thecates does
not clarify the matter. To date, a cladistic analysis of the
group has not been undertaken and the phylogeny of the
Plumulanoidea is unresolved. For the present I concur with
the view of Stechow (1923a) that kirchenpaueriids are
closest to the ancestor of the group, given the similarity of
taxa in this family to nematophorate baleciids, which may
have given rise to plumularioids. Differences of kirchen-
paueriids from haleciids, and from lafoeids, arc especially
small in genera such as Hydrodendron BHincks, 1874
{Millard, 1975; Rees and Vervoort, 1987, Calder, 1991a).
Cauline hydrothecae characteristic of Halopterididae, as
well as paired lateral nematothecae present in all plumula-
rioids except kirchenpaueriids, are considered here to have
arisen later in the phylogeny of the Plumularioidea.

Genera referred to this family by Bouillon (1985)
comprised Halicornopsis Bale, 1882; Kirchenpaueria
lickeli, 1883; Ophinella Stechow, 1919a; Oswaldella
Stechow, 1919b; and Pyemotheca Stechow, 1919a
[replacement name for Diplocheilus Allman, 1883, an
invalid junior homonym of Diplocheilus van Hasselt and
Temminck, 1823 (Pisces)]. Ventromma Stechow, 1923a,
regarded as congeneric with Kirchenpaueria by Bouillon
(1985), 1s now frequently recognized as a valid genus
(e.g., Mammen, 1965; Hirohito, 1974: Comelius and
Gartath, 1980; Cornelius, 1995) and is represented in
Bermuda by the widely distributed species Ventromma
halecioides (Alder, 1859).

Genus Ventromma Stechow, 1923a

Ventromnia Stechow, 1923a:219,
Ventroma da Cunha, 1944:26 [incorrect subsequent
spefhing].

DIAGNOSIS
Colonies erect, with branched or unbranched hydrocauli
arising from creeping hydrorhizae. Hydrocladia alternate,

typically unbranched. Hydrothecae occurring only on hydro-
cladea, cup-shaped, margin entre, without an abcauline
intrathecal septum. Nematophores with small nematothecae:
laieral nematophores and nematothecae absent.
Gonophores and gonothecae as described for family.

TYPE SPECIES
Plumularia halecioides Alder, 1859, by subsequent desig-
natton by Rees and Thursfield (1965).

REMARKS
Stechow (1923a) established Ventromma for Plumularia
halecioides Alder, 1859, and four other nominal species.
The genus was clearly founded on characiers observed in
P halecioides, but Stechow did not explicitly designate it
as the type species. Rees and Thursfield (1965) are credit-
ed here with having first designated P. halecioides as the
type species of Venrromma.

Ventromima 1esembles Kirchenpaueria Jickeli, 1883,
and the two are sometimes regarded as congeneric (e.g.,
Millard, 1975; Bouillon, 1985). Ventromma, possessing
nematophores with nematothecae, differs from Kirchen-
pauerida, which has naked sarcostyles (Stechow, 1923a).

Venitromma halecioides (Alder, 1839)
Fig. 1

Plumularia halecioides Alder, 185%:353, pl. 12, figs. 1-5.

Anisocalyx bifrons Heller, 1868:43, pl. 2, fig, 6,

Anisocalyx pinnatifrons Heller, 1868:43, pl. 2, figs. 7-8.

Plumularia helecioides—Norman, 1869321 [incorrect
subsequent spelling].

Plumudaria bifrons—Kirchenpaver, 1876:28, pl. 1, fig. 16.

Plumularia halecioides var. adriatica Kirchenpauer,
1876:28.

TPlumularia oligopyxis Kirchenpauer, 1876:48, pl. 6, figs.
9, 9a-b.

PPlumularia (Anisocola) oligopyxis var monopyxis
Kirchenpauer, 1876:49.

Plumularia  (Anisocola) oligopyxis v. bipyxis
Kirchenpauer, 1876:49,
Wlumularia  (Anisocola) oligopyxis v.  fripyxis

Kirchenpauer, 1876:49,
?Monopyxis tenella Kirchenpauer, 1876:49,
Anisocola halecioides—Jickeli, 1883:636, pl. 28, figs. 10-23,
Anisocola bifrons—Jickeli, 1883:646.
?Plumularia alleni Nutting, 1896:153,
Plumularia tenuis Schneider, 1898:485.
Plumularia inermis Nutting, 1900:62, pl. 5, figs. 1-2, 2A.
Plumularia halcecioides—Billard, 1901b:523 [incorrect
subsequent spelling].
Plumularia halecioides variété A Billard, 1903:58,
Plumularia haleciotdes variété V Billard, 1903:58.



Plwmmularia halecioides adriatica Billard, 1904a:189.

Plumularia mermis—Wallace, 1909:136 [incorrect subse-
quent spelling].

Plumularia pinnatifrons—Bedot, 1912:343,

Plumella halecioides—Stechow, 1920:435.

Plumella oligopyxis—Stechow, 1921a:259,

Plumella fenuis—Stechow, 1921a:259.

Aniennularia pinnata—DBennitt, 1922:252, fig. 2 [not
Antennularia pinnafa Nutting, 1900].

Kirchenpaueria inermis—Bedot, 1923:233,

Ventromma halecioides—Stechow, 1923a;220).

Wentromma oligopyxis—Stechow, 1923a:220,

Ventromma tenuis—Stechow, 1923a:221.

Kirchenpaueria halecioides—Bedot, 1925:253.

Diplocyathus gracilis—Leloup, 1935:11, fig. 2 [not
Ophiodes gracilis Fraser, 1914].

Antenella halecioides—I cloup, 1935:51 [incorrect subse-
quent spelling].

ot Plumularia inermis—Fraser, 1938a:64, pl. 15, figs.
7da-b.

Ventroma halecioides—da Cunha, 1944:26 [incorrect sub-
sequent spelling].

?0phiodissa gracilis—Fraser, 1944:204 [not Ophiodes
gracilis Fraser, 1914].

Plumularia irregularis Millard, 1958:210, Figs. 13A-C
[not Plummularia irregularis Fraser, 1948].

Ventromma adriatica—Picard, 1958:192.

Ventromma halecoides—Bruce, Colman and Jones,
1963:54 [incorrect subsequent spelling].

Ventromma halecioides var. minumus Mammen, 1965:295,
fig. 92.

Ventromma inermis—Hirohito, 1974:47.

Kirchenpaueria irregularis—Millard, 1975:370, figs.
118D-G.

Plumularia halecoides—Wedler, 1975:332 [incorrect sub-
segquent spelling].

Plumularia bifroms—Gili, 1982:85 [incorrect subsequent
spelling].

Plumularia haleciodes—Spracklin, 1982:246 [incorrect
subsequent spelling],

Plumularia helecoides—Bandel and Wedler, 1987:88
[incorrect subsequent spelling].

TYPE LOCALITY
Northeast England (Cullercoats [Northumberland] and
Roker [Durham]).

MATERTAL EXAMINED

Ferry Reach, on submerged rope, 0.5 m, 2 September
1977, four colonies, up to 20 mm high, two colonies with
gonophores and two without, ROMIZ B117. Whalebone
Bay, on Thalassia, =1 m, 22 July 1982, one colony, 2.5
mm high, without gonophores, coll. A., E., and N. Calder.
ROMIZ B286. Castle Harbour adjacent to Tucker’s Town,

on patch reef, -5 m., 3 Auvgust 1982. one colony, 5.5 mm
high, without gonophores, ROMIZ B289. Green Bay, on
algae on concrete wall, -1 m, 21 September 1984, one
colony, up to 3 mm high, without gonophores, ROMIZ
B382. Walsingham Bay, on Rhizophora, —.5 m, |
December 1989, several colonies, up to 7 mm high, with-
out gonophores. ROMIZ B383. Pilchard Bay, on
Rhizophora, —0.5 m, 28 November 1989, several colonies,
up to 20 mm high, without gonophores, ROMIZ B384,

DESCRIPTION
Colonics up to 2 cm high, with creeping hydrorhizae.

Hydrocaulus branched or unbranched, monosiphonic or

polysiphonic, hydrocaulus if polysiphonic with one or
more secondary, unsegmented peripheral tubes adhering to
a primary axial ftube bearing alternate hydrocladia; periph-
eral tubes sometimes giving rise t0 secondary hydrocauli.
Primary tube ol hydrecaulus straight to zigzag, divided al
regular intervals into internodes by distinct transverse
nodes; internodes 280-494 um long, 39-75 pm wide at
nodes, cach with a distal axillary nematotheca and a
hydrocladial apophysis having an axillary mamelon on ifs
upper surface. Apophyses alternate, bearing hydrocladia
with one {o 1 hydrothecae each. Hydrecladia typically
unbranched, up to 5.5 mm long but typically much shert-
er, nodes slightly oblique; with one or more thecate intemn-
odes and occasionally with a short athecate internode
proximally. Thecate internodes 363-727 um long, 33-47
um wide at nodes, each with a distal hydrotheca, a medi-
an inferior nematotheca, and a median superior nema-
totheca: distalmost internode of a hydrocladium with a dis-
tal hydrotheca and a median inferior nematotheca, but
often without a median superior nemaltotheca; occasional
hydrocladia with on¢ or more internodes having neither
hydrothecae nor nematothecae. Internodal septa absent;
lateral nematothecae absent. Nematothecae small with thin
perisarc, bithalamic, movable, more or less cone-shaped;
axillary nematothecae 42-31 pm long, 15-21 um wide at
aperture; internodal nematothecae 38~42 pm long, 13-18
pm wide at aperture; nematophores often elongate and
extending well bevond end of nematothecae. Hydrotheca
small, shallow, cup-shaped, main axis oblique to that of
hydrocladium, abcauline wall 65-75 um long, length
adcauline wall free 37-58 pm; margin entire; aperture
diameter 90-112 pm; base of hydrotheca with ring of
desmocytes. Hydranth larger than hydrotheca, with about
18 filiform tentacles swrounding a dome-shaped hypos-
tome; no basal tentacular web.

Gonophores fixed sporosacs. Gonotheca elongate-
oval with distinct transverse ridges, truncate at distal end,
approximately 500 pm wide, 1100 pm long from base Lo
orifice, arising by a short pedicel from primary axial tube
of hydrocaulus; orifice about 380 um in diameter, essen-
tially round in cross-scction.
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FiG. 1. Ventrammia halecioides: a, part of hydrocaulus, with monothecate hydrocladia, ROMIZ B117; b, small colony with hydrocaulus
and monothecate hydrocladia, ROMIZ B382; ¢, part of hydrocanlus with both monothecate and bithecate hydrocladia, ROMIZ B3¥3: 4,
hydrocaulus and hydrocladium, ROMIZ B117, e, gonotheca, ROMIZ B117; £, hydrocaulus and basal part of hydrocladium, ROMIZ
B117. Scales for a, b, ¢, and ¢ gual 0.5 mm; scales for 4 and f equal 0.25 mm,




REMARKS

The synonymy compiled here is based on the conclusions
of a number of earlier taxonomists. Anisocalyx pinnat-
ifrons Heller, 1868, was referred to the synonymy of
Ventromma halecipides (Alder, 1859) following Jickelt
(1883) and Bedot (1912). Anisocalyx bifrons Heller, 1868,
was regarded as conspecific by Gili (1982), whereas Bedot
{1921a) had earlier regarded the two as questionably con-
specific. The binomena Plumularia oligopyxis
Kirchenpauer, 1876; Plumularia adriatica Kirchenpauer,
1876; and Plumulgria tenuis Schneider, 1898 (not
Plumularia tenuis Warren, 1908, renamed B warreni by
Stechow, 1919a) were regarded as coterminous with V.
halecioides by Picard (1958). However, Plumularia
oligopyxis is listed as questionably conspecific here
because the gonotheca of that species was illustrated and
described by Kirchenpauer (1876) as “cyathiform” rather
than barrel-shaped with distinct ribs as in V. halecioides.
Bedot (1912) referred the name Monopyxis tenella
Kirchenpauer, 1876, to the synonymy of Plumularia
oligopyxis. Cornelius (1995) discussed the status of
Plumutaria alleni Nutting, 1896, and assigned it with
some deubt to V. halecioides. Although he noted that it
might have been based on P, setacea (Linnagus, 1758), its
gonotheca as described and illustrated by Nutting (1898)
seemed to indicate otherwise. In spite of Fraser’s (1944)
arguments o the contrary, | concur with authors such as
Bedot (1921a, 1923, 1925), Leloup (1935), Van
Gemerden-Hoogeveen (1965), and Vervoorl (1968) that
Plumularia inermiis Nutting, 1900, is identical to V. hale-
cioides, However, hydroids from the eastern Pacific iden-
tified as Plumularia inermis by Fraser (1938a) do not
seem to comrespond in gonothecal shape with that species
and may have been misidentified {(Van Gemerden-
Hoogeveen, 1965; Hirohito, 1974). As noted by Hirohito,
Fraser’s (1944) description of the gonotheca of P. inermis
in his book on Atlantic hydroids appears to have been
based on the material of questionable identity from the
Pacific. I concur with Leloup (1935) and Hirohito {1974)
that Benniti’s {1922) record of Ansennularia pinnata
Nutting, 1900, from Bermuda is based on misidentified
specimens of V. halecioides, Plumularia irregularis
Millard, 1958, seems inseparable from V. halecioides on
the basis of existing descriptions, and the two were regard-
ed as conspecific by Garcfa, Aguirre, and Gonzalez
(1978). Whether or not this is so, the name P. irregularis
Millard, 1958, is an invalid junior primary homonym of P.
irregularis Fraser, 1948,

According to Corpelius and Garfath (1980}, it is
unclear whether specimens of Ventromma halecioides in
the Alder Collection of hydroids at the Hancock Museum,
University of Newcastle upon Tyne, are syntypes or sub-
sequent material.

Ventromma halecioides has long been known as a

morphologically varied species (Billard, 1903). In particu-
lar, small colonies (Fig. 1b), such as those collected during
this study on Thalassia in Whalebone Bay (ROMIZ B286)
and on algae in Green Bay (ROMIZ B382), were difficult
to distinguish from certain species referred to the haleciid
genus Hydrodendron Hincks, 1874, and especially from
Hydrodendron gracilis (Fraser, 1914). Hydrocladia of
these minute spectmens were short, and each hydrocladi-
um supported a single, terminal hydrotheca. Nevertheless,
they were also similar morphologically to small branches
of otherwise unmistakable colonies (Fig. 1a) of V. hale-
civides from Ferry Reach (ROMIZ B117), and to an
unnumbered illustration of that species from the British
Isles by Hincks (1868, frontispiece). In addition, colonies
of V. halecioides from Walsingham Bay (ROMIZ B383)
had monothecate hydrocladia as well as more typical bith-
ecate hydrocladia on the same colony (Fig, 1c). Moreover,
small cofonies with exclusively monothecate hydrocladia
arose from the same stolen system as larger colonies with
polythecate hydrocladia in the specimens from
Walsingham Bay.

In light of the variations noted above, hydroids iden-
tified from Bonaire and Aruba by Leloup (1935) as
Diplocvathus gracilis (Fraser, 1914) are provisionally
referred here to Ventromma halecioides. Some uncertainty
remains about the identity of Leloup’s specimens because
they were infertile. As for Ophiodes gracilis Fraser, 1914,
its identity is unclear. It appears that no holotype of the
species, originally described from Rose Spit, British
Columbia, was ever designated (see Arai, 1977:25), and
no other material from the type locality is represented in
the Fraser hydroid collection housed at the Royal British
Columbia Museum (RBCM). A hydroid subsequently
identificd by Fraser (1936) as O, gracilis from Houston
Stewart Channel, British Columbia (RBCM 976-510-1),
and reexamined here, has lateral nematothecae and is a
plumulariid rather than a haleciid or a kirchenpaueriid. If
this slide-mounted material is conspecific with 0. gracilis,
then Fraser’s (1914) original description and illustrations
of the species are misleading. More likely, Fraser (1936)
may have misidentified the hydroid in the RBCM collec-
tion as Q. gracilis.

REPORTED RANGE

Bermuda: Hamilton Harbour, on a floating buoy (Bennitt,
1922, as Antennularia pinnata), Fairyland Creek, on
turtle grass (Bennitt, 1922, as Plumularia inermis);
inlets, sheltered bays, sounds, reefs (Calder, 1993).

Circumglobal distribution: western Atlantic (Van
Gemerden-Hoogeveen, 1963); eastern Atlantic
(Cornelius and Garfath, 1980); Indian Ocean
(Mammen, 1965); western Pacific (Hirohito, 1974);
Zeastern Pacific (Fraser, 1937).



Family Plumulariidae McCrady, 1839

Plumularidac McCrady, 1839;198 [emended to
Plumulariidac by Hincks, 1868:279].

DIAGNOSIS
Colonies with hydrocauli erect, branched or unbranched,
monosiphonic or polysiphonic, arising from creeping,
rootlike, or disc-shaped hydrorhizae. Hydrocladia alter-
nate, opposite, or in verticils, arising in polysiphonic
hydrocauli from a single axial tube. Hydrothecae typically
small, with or without marginal cusps, occurring only on
hydrocladia. Nematophores with nematothecae, not as
naked sarcostyles. Nematothecae weli developed, typical-
ly bithalamic and movable, not fused to hydrothecae; a
minimum of three {one median inferior nematotheca and a
pair of fateral nematothecae) adjacent to each hydrotheca.
Gonophores fixed sporosacs, or in a [ew species
released as free but shori-lived medusoids. Gonothecae soli-
tary, without nematothecae, with or without phylactocarps.

REMARKS

Authorship of the name Plumutariidac is usually attributed
to L. Agassiz (1862:358), who was first to uneguivocally
recognize the family as valid under that name. However,
there is nothing in an earlier conditional use of the name
by McCrady (1859:198}, in reference 1o the same taxon,
that either precludes its availability from McCrady’s pub-
lication or otherwise invalidates his authorship of it
(ICZN, 1985, Arts. 11d fi], 11e, 15, 50} McCrady (1859)
used the name Plumularidae {sic) conditionally when he
ohserved that a group of genera with nematophores,
including Plumularia Lamarck, 1816 Antennularia
Lamarck, 1816 (=Nemertesia Lamouroux, 1812); and
Aglaophenia Lamouroux, 1812, might warrant separation
from sertulariids such as Serrularia Linnaeus, 1758;
Thitiaria Fleming, 1828; and Dynamena Lamouroux,
1812, which lacked such structures. Under the Principle of
Coordination in zoclogical nomenclature (ICZN, 1985,
Art. 36), McCrady (1859) must also be credited with
authorship of the superfamily name Plumularicidea, and
of other names derived from the stem of the type genus
Plumularia within the same family group.

Although the Plumulariidae appears to be a rather
clearly defined family, classification of the group at the
generic level remains unsettled and in need of revision. In
Bouillon's (1983) synopsis, six recent genera of plumula-
riids were recognized: Nemertesia, Plumularia;
Polyplumaria G. Q. Sars, 1874, Hippurella Allman, 1877,
Callicarpa Fewkes, 1881; and Densitheca Stechow, 1920.
In contrast, 11 of the genera rccognized by Stechow
(1923a) (Nemertesia, Plumularia; Polyplumaria,
Callicarpa; Dentitheca, Antennopsis Allman, 1877,
Sciurella Allman, 1883: Acanthella Allman, 1883 [not

Acanthella Schmidi, 1862]: Monotheca Nutling, 1900,
Antomma Stechow, 1919b: and Nemertella Stechow,
1923¢) are referable to the Plumulariidae as defined by
Bouillon.

Of the 12 plumulariid genera above recogmzed by
Stechow (1923a) or Bouillon (19835), or beth, the follow-
ing are considered valid or probably valid taxa here:
Nemertesia, Plumularia, Polyplumaria, Hippurella,
Callicarpa, Acanthella (but see nomenclatural problem
discussed two paragraphs below), Monatheca, and
Dentitheca. Like Hirohito (1969, 1983), and Rho and Park
(1986), 1 also consider Sibogella Billard, 1911a, character-
ized by peculiar monothecate hydrocladia, to be valid. In
addition, Monothecella Stechow, 1923b, also with
monothecate hydrocladia but with distinctive nematothe-
cae (see Genus Monotheca, Remarks), is recognized as
valid here. The status and laxonomic affinities of Plignelia
Stechow, 1920, remain unresolved, although it is referred
with question in this study to the synonymy of Plumaularia
(see Genus Plumularia, Remarks). Stechowia Nutting,
1927 [not Stechowia Poche, 1914], 1s considered con-
generic with Sibogella, as noted by Billard (1929). Of
questionable wvalidity is Sciurella, differing from
Nemertesia n its unusual gonophores, Bedot (1921a) 15
followed here in recognizing Sciurella as distinct.

i~ Sphaerocystis Fraser, 1943, referred to Plumularia by

Bouillon (1985), is assigned here to Denritheca instead
because of the characteristic structure of its hydrothecal
margin. According to Fraser (1943), the genus
Sphaerocystis is marked by the presence of both globular
and clavate nematophores on the hydroid colony.
Although type material of Sphaerocystis heteronemc
Fraser, 1943, type species of the genus (MCZ 9002), is
now dry and thc nematopheres are no longer intact, the
specimen appears indistinguishable from Dentitheca den- .
dritica (Nuiting, 1900), and I regard the two as conspecii-

“ic. The name Sphaerocystis Fraser, 1943, is an invalid

junior homonym of Sphaerocystis Léger, 1892 (Protozoa).
Bouillon’s (1985:170) spelling of the name. as
Sphaerocystys, 15 incorrect.

I concur with Bouillon (1985) that Antennuiana,
Antennopsis, and Nemertella should be regarded as con-
generic with Nemertesia, although Antennopsis has some-
times been distinguished from Nemerfesia in having a
non-canaliculated coenosarc in the hydrocaulus (Nutting,
1900;73). Stechow (1923¢:116) held that Nemertella, with
secondarily branched hydrocladia, should be distinguished
from Nemertesia, typically with unbranched hydrocladia,
just as differences in colony branching have been used to
distinguish Pelyplumaria from Plumularia. However, sec-
ondary hydrocladial branching does not seem to set
Nemertella apart from Nemertesia as much as opposite



pinnate branching distinguishes Polyplumaria from
Plumularia. Although presence or absence of hydrocladi-
al branching has been widely used as a generic character
in plumularioids and especially in halopteridids (see
Millard, 1962:269-270), it remains open to guestion in my
opinion whether or not it is an appropriale criterion for
such purposes,

The name Acanthella Allman, 1883, is an invalid
junior homonym of Acanthella Schmidt, 1862 (a sponge),
and a replacement name, Cladacanthells nom. nov.
(derived from the Greek words cladus [branch] and acan-
thella [diminutive of thom}; gender; feminine), is estab-
lished for the genus here. The margin of the hydrotheca of
Cladacanthella effusa (Busk, 1852), type species of the
genus, is cusped as in Dentitheca, but Cladacanthella is
immediately distinguishable from that genus in having
hydrocladia reduced to spines at the ends of the branches.

Much confusion exists in the literature over the status
of Hippurella. The genus was established for Hippurella
annulata Allman, 1877, a species originally described as
having proximal hydrocladia of the branches pinnately
arranged, and distal hydrocladia essentially in verticils.
Examination of the type (MCZ, no catalogue number) of
H. annulata confirms the general accuracy of Allman’s
(1877) description of the hydrocaulus, primary branches,
and hydrothecae of the species. Unfortunately, hydrocla-
dia are now missing in the type except for one stub given
off from the hydrocaulus. According to Allman,
gonophores were lacking in material of H. annulata.
Fewkes (1881) subsequently described the gonopheres of
a hydroid that he misidentified as H. annulata (sce
Nutting, 1900:84). Nutting retained Fewkes’s hydroid in
Hippurella but provided it with a necw species name, H.
longicarpa. After studying the types of both H. annulata
and H. longicarpa (MCZ, no catalogue numbers) during
this study, I agree with the conclusion of Nutting that they
are different species. Meanwhile, Nutting (1900:75)
referred H. annulata 1o Antennopsis, expressing the view
that Hippurella as defined by Allman (1877) was con-
generic with that genus. Yet Nuiting (1900:84) retained
and redefined Hippurella, inexplicably basing its diagno-
sis on the trophosome of a species (Hippurella annulata
Allman, 1877) that he referred to Antennopsis and on the
gonosome of a species (M. longicarpa} that he retained in
Hippurella. Nutting’s mistake in referring the type species
of Hippurella wo Antennopsis, while retaining Hippurella
as valid without i, was followed by Fraser (1944}
Stechow (1919b) referred H. longicarpa to a new genus,
Antomma, introduced as a replacement name for what he
supposed was a junior homonym (Hippurella sensu
Nutting, 1900} of Hippurella Allman, 1877. He later erred
(Stechow, 1923a:217) in following Nutting’s compositc
definition of the genus Hippurella for Antomma, and in
referring Hippurella sensu Allman (1877) to Antennopsis.

Although Bouillon (1983) regarded Hippurella and
Antomma as congeneric, their gonosomes appear to differ
according fo some accounts in the literature. As described
by Nutting (1900:75), those of Hippurella annulata, type
species of Hippurella, are axillary and by inference unpro-
tected (in being assigned to Antennopsis), while those of
H. longicarpa, type species of Antermma, are protected by
phylactocarps at the ends of the branches. Howcver, evi-
dence cxists that the two nominal genera do not differ in
this regard at all, and | agree with the view of Bouillon that
they are identical. Gonophores in Antennopsis ramosa
Fewkes, 1881, regarded as conspecific with Hippurella
anrudata by Nutling (1900:75), are protected by phylacto-
carps at the distal ends of the branches. After examining
type specimens {MCZ, no catalogue numbers) of H. anmu-
lata and A. ramosa, 1 concur with the opinion of Nutting
that they are conspecific. Moreover, phylactocarps in
specimens labelled A. ramosa give the distal ends of the
primary branches the appearance of having hydrocladia
scattered or in irregular verticils, as originally described in
H. annulata by Allman (1877). From this, it seems proba-
ble that Alltnan’s (1877) material of H. annulata had phy-
lactocarps after all. Although phylactocarps also oceur in
Callicarpa, they are unlike those of Hippurella in that
each occurs on a specially modified branch.

Ramil and Vervoort (1992¢) concluded, in founding
FPseudoplumaria, that it was intermediate between the

families Plumulariidae and Haloplerididae. They assigned

it to the Plumulariidae, but it is regarded as a halopteridid
here (see Family Halopterididae, Remarks). Also referred
here to the Halopterididae is Polvplumaria, with charac-
ters much like thosc of Pseudoplumaria. The two differ
from each other principally in their hydrocladia, which are
branched in Peolyplumaria and unbranched in
Pseudoplumaria (Ramil and Vervoort, 1992¢).

The distinction between plumulariids and halopteri-
dids, often combined in earlier work despite their differ-
ences in colony form, has been emphasized by Millard
(1962). In fact, she commented that halopteridids tend to
resemble Aglaophenia more than Plumularia in their over-
all appearance.

Two genera of plumulariids, Plumularia and
Monotheca, are currently known from the Bermuda
Platform.

Genus Monotheca Nutting, 1900
Monaotheca Nutting, 1900:72,
Monoteca Vannucci, 1951:89 [incorrect subsequent

spelling].

DIAGNOSIS
Colonies small, with erect, unbranched or spanngly



branched hydrocauli arising from either creeping or flat
and digitate hydrorhizae. Hydrocladia alternate,
unbranched, short, not extending beyond hydrotheca, each
with twe internodes and a single terminal hydrotheca.
Hydrothecae occurring only on hydrocladia, cup-shaped,
margin more or less entire. Hydrothecate intermode of
hydrocladium with a single median inferior nematotheca
and a terminal pair of lateral nematothecae.

Gonophores eumedusond, reporiedly released in at
least one species (Monotheca obligua). Gonothecae soh-
tary, arising from hydrocladial apophyses, lacking nema-
tothecae, not protected by corbulae or other phylactocarps.

TYPE SPECIES
Monatheca margaretta Nutting, 1900, by monotypy.

REMARKS

Nutting (190{}) proposed Monotheca as a new scientific
name for Monopyxis sensu Kirchenpauer (1876} [not
Monopyxis Ehrenberg, 1834], He stated that Kirchenpauer
had established Mornopvxis as 4 new genus-group name,
and noted that it was preoccupied by Monopyxis
Ehrenberg, 1834. In fact, Kirchenpauer (1876:135, 17, 29)
was aware of Ehrenberg’s earlier use of the name and rec-
ognized his predecessor’s authorship of it. Instead of
establishing the name as new, Kirchenpauer erroneously
employed Monopyxis in reference to a different taxon
rom Ehrenberg, including it as one of three subgenera of
Plumularia Lamarck, 1816. Monopvxis Ehrenberg, 1834
{tvpe species Sertularia geniculata Linnaeus, 1758, by
monotypy), has long been regarded as congeneric with
Obelia Péron and Lesusur, 1810 (Hincks, 1868; Comelius,
1982; Calder, 1991a), and it was a mistake to use the name
for a group of plumulariids. Meneghini (1845:193, pl. 13,
fig. 3) had made a similar error earlier in assigning the
plumularnd Plumularia obliqua Johnston, 1847, to
Monopvxis, nisidentifying it as the campanulariid species
M. dichotoma. The latter hydroid is known today as
Obelia dichofoma (Linnaeus, 1758). Thus, the name
Monotheca 1s recognized as valid here.

If Monopyxis had been founded as a nominal taxon by
Kirchenpauer (1876), one of the two taxa he included
{Plumularia obliqua and Plumularia obligua var. gustralis
Kirchenpauer, 1876 [=Plumularia australis Kirchenpauer,
1876]) would have to have been designated as the type
species of Monotheca (ICZN, 1985, Art. 67h [1]).
However, Monopyxis was not so established by
Kirchenpauer, and the wype species of Monotheca is M.
margaretta Nutting, 1900, by monotypy.

Many authors (e.g., Vanhoffen, 1910; Bedot, 1921a,
1525; Totton, 1930; Broch, 1933; Leloup, 1935, 1960; da
Cunha, 1944, Fraser, 1944: Pennycuik, 1959; Ralph, 1961;
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Van Gemerden-Hoogeveen, 1965; Vervoort, 1968;
Watson, 1973: Millard, 1975; Garcia, Aguirre, and
Gonzalez, 1978 Boero, 1981 Gili, 1982: Hirchito, 1983;
Bouillon, 1985, Izquierdo, Garcia-Corrales, and
Bacallado, 1986; Gili, Vervoort, and Pagés, 1989} have
explicitly or implicitly regarded Monotheca as congeneric
with Plumularia. Others have recognized it as a distinet
genus (e.g., Vannucci Mendes, 1946; Picard, 1958,
Yamada, 1959; Rho, 1969; Castric-Fey, 1970; Patriti,
1970: Hirohito, 1974: Rho and Park, 1986; Comelius and
Ryland, 1990; Ryland and Gibbons, 1991; Park, 1993;
Comelius, 1993). Some, including Stechow (1923a,
1925b), have trealed Monotheca as a subgenus of
Plumularig. Totton (1930) argued that the habit of
hydroids assigned to Monotheca, with their monothecate
hydrocladia, may be attributable to environmental factors.
He based this conclusion on observations by Moiz-
Kossowska (1903), who studied Monotheca obiigug
(Johnston, 1847) growing in rough water conditions at
Banyuls-sur-Mer, France. However, monothecate hydro-
cladia also occur in colonies of this species from relative-
ly sheliered seagrass beds in the Mediterranean (e.g.,
Boero, 1981; Bouillon et al.,, 1987). The characters of
Monotheca are viewed here as genotypic and as an indica-
ton of close relationship among similar species. They
seem to depart enough in hydrocladial morphology,
gonophore type, and gonotheca shape from those of the
genus Plumularia for Monotheca to be recognized as a
valid genus.

Monotheca and Monothecella Stechow, 1923b, are
much alike in colony form. each having hydrocladia with
a single hydrotheca located at the distal end. Bouillon
(1985) considered the two to be congeneric with
Plumularia. However, Stechow (1923b) reporied that the
nematothecae of Plumularia compressa Bale, 1882, type
species of Meonothecella, and related species were
monothalamic and “immovable”, and as such unlike those
of either Monotheca or Plumularia. Gonothecae of M.
compressa are also quite unlike those of Monotheca in
being cowl-shaped. Monothecella, established as a sub-
genus of Monotheca by Stechow (1923b), is recognized
here as a valid genus (see also Stechow, 1925a), differing
from Monotheca and Plumularia m the morphological
characters of its nematothecae and gonothecae. The
resemblance of Monethecelln to Monotheca I colony
form seems more likely due 1o convergence than to imme-
diate relationship.

Motz-Kossowska (1907) found that mature
gonophores of Monotheca obliqgua from Banyuls are
refeased as free but reduced and shori-lived medusoids. It
is not known whether those of Monotheca margaretta are
liberated as well.



Monetheca margaretta Nutting, 1900
Fig. 2

Plumudaria obliqgua—Tizard et al., 1885:136. —Adams,
1960:81 [not Plumularia obligua Johnston, 1847].

Monotheca margaretta Nutting, 1900:72, pl. 11, figs. 1-3.

Plumularia margaretta—Vanhoffen, 1910:333.

Plumuralia ebliqgua—Hentschel, 1922:4 [incorrect subse-
quent spelling] {not Plumularia ebligua Johnston,
1847].

Monotheca margaritta—Winge, 1923:13 [incorrect subse-
guent spelling].

Monotheca margaretta 1. typica Vannucei Mendes,
1946:578, pl. 5, fig. 48; pl. 6, fig. 54,

Monotheca margaretta . curta Vannucci Mendes,
1946:578, pl. 5, figs. 49-50; pl. 6, fig. 55,

Monoteca margaretta f. typica~—Vannucci, 1951:89
[incorrect subsequent spelling].

TMonotheca—Weis, 1968:356.

Monotheca oblica—Patriti, 1570:58, fig. B3b [not
Plumularia obligua Johnston, 1847] [incorrect subse-
quent spelling].

Monotheca margareta—Wedler. 1975:332 [incorrect sub-
sequent spelling].

not Plumularia margareita—Cooke, 1977:100, fig. 27,

Plumularia femina Garcia, Aguirre, and Gonzalez,
1978:57.

Plumalaria feminag Garcia, Aguirre, and Gonzalez,
1978:58, figs. 26 A—E |incorrect subsequent speiling].

Plumularia femenia Garcia, Aguirre, and Gonzalez,
1978:61 lincomrect original spelling].

Plumularia pulchella—Ilzquierdo, Garcia-Corrales, and
Bacallado, 1986:54, figs. SA-D [nol Plumularia pul-
chella Bale, 1882].

Monotheca (Plumularia) margaretta—Bandel and
Wedler, 1987:42.

Monotheca (Plumularia) margarete—Bandel and Wedler,
1987:67 [incorrect subsequent spelling].

TYPE LOCALITY
“Shallow water, near Little Cat island, Bahamas . . .
attached 1o algae” (Nutting, 1900:72).

MATERIAL EXAMINED

Natural Arches Beach, on stranded Sargassien fluitans. 8
March 1982, two colonies, up to 7 mm high, without
gonophores, ROMIZ B122. Castle Harbour, W of Castle
Roads, on Thalassia testudinum, -2 to—3 m, 30 July 1982,
three colonies, up to 11 mm high, with gonophores,
ROMIZ B275. Natural Arches Beach, on stranded
Sargassum fluitans, 4 August 1982, one colony, 5 mm
high, without gonophores, ROMIZ B288. Whalebone Bay,
on pelagic Sargassum fluitans, 2 September 1977, two
colonies, up to 3 mm high, without gonopheres, ROMIZ

B391. St. Catherine’s Beach, on stranded Sargassum flui-
tans, 15 June 1983, one celony, 6 mun high, without
gonophores, ROMIZ B392. Ailantic Ocean, 2 km off
Castle Roads, on calcareous rubble, —73 m, 1 July 1983,
three colonies, up to 14 mm high, without gonophores,
ROMIZ B393. Burchall’s Cove, on pelagic Sargassum
Sfuitans, 23 November 1989, one colony, 4 mm high, with-
out gonophores, ROMIZ B394. Atlantic Ocean, 2 km off
Natural Arches Beach, on a rhodolith, =70 m, 13 May
1991, three colonies, up le 13 mm high, without
gonophores, ROMIZ B395.

DESCRIPTION
Colonigs up to 14 mm high, with creeping hydrorhizae
having intermal perisarcal projections and occasional
nematothecae. Hydrocaulus monosiphonic, more or less
geniculate, unbranched in specimens from shallow waier
but often irregularly branched in those from deeper water,
divided at regular intervals into internodes by distinct
transverse nodes; internodes 252401 pm long, 23-56 pm
wide at nodes. without septa, each typically with two o
three nematothecae in the axil of a distal apophysis and
one on proximal half of internode on side oppeosite apoph-
ysis. Apophyses given off alternately from opposite sides
of hydrocaulus, bearing hydrocladia each with a single
hydrotheca. Branches, when present, one to three in num-
ber, irregularly arranged, given off at a wide angle from
hydrocaulus, each supported by an apophysis inserting
into a hydrocladial apophysis; branches giving off hydro-
cladia and resembling primary hydrocaulus. Hydrocladia
unbranched, 196326 um long, with one or rarely two
short athecate internodes proximal to a longer thecate
internode; nodes nearly straight; athecate intemodes with
proximal and distal septa internally, lacking nematothecae;
thecate iniernodes saddle-shaped in lateral view, each with
a hydrotheca, 2 median inferior nematotheca, and two lat-
eral nematothecae each borne on a short apophysis; the-
cale internode curved around adcauline wall of hydrothe-
ca, terminating bluntly between apophyses of lateral
nemalothecae, narrow and Y-shaped beneath hydrotheca.
Nematothecae bithalamic, movable, cone-shaped; median
nematothecae 65-75 um long, typically reaching less than
halfway along abcauline wall of hydrothecs; lateral nema-
tothecae 56-89 uim long, extending well beyond hydrothe-
cal margin. Hydrothecae 130-136 pm deep, almost com-
pletely adnate lo internode, cup-shaped with a convex
adcauline wall and a concave abcauline wall; perisarc of
abcauline wall semetimes quite thick; margin nearly per-
pendicular to hydrocladium, rim entire except for a medi-
an adcauline notch, aperture diameter 130-140 pm; base
of hydrotheca with a ring of desmocyvies; intrathecal sep-
tum lacking.

Gonophores presumed to be fixed sporosacs.
Gonothecae one per hydrocaulus, barrel-shaped, with
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Fic. 2. Monotheca margareita: a, part of colony with two hydrocladia and gonotheca, ROMIZ B275; b, part of hydrocaulus with two
hydrocladia, ROMIZ B122; ¢, froat view of hydrotheca, ROMIZ B122; 4 back view of hydrotheca, ROMIZ B2E88. Scales for g and &

equal (.5 mm; scales for ¢ and d eqaal 0.25 mm.

prominent transverse ridges, each arising by a short and
curved pedice] from first hydrecladial apophysis at base of
hydrocaulus, oval to deltoid in lateral outline, truncale das-
tally with a wide terminal aperture, spherical 1o subspher-
ical in cross-section, approximately 500-600 um long,
300-320 pm wide at orifice; perisarc moderately thick.

REMARKS
Nutung (1900) described Monotheca margaretia from
material collected during the Bahama Expedition of the
State University of Iowa in 1893. He had mentioned the
species 1n an earlier account (Nutting, 1895:225), noting
that 11 was “allied to" Plumularia obliqua Johnston, 1847.
Records of P obligua on Sargassum in the westemn
Atlantic by Tizard et al. (1885) and Adams (1960) are con-
sidered here as misidentifications of this species.

Menotheca margaretta 1s quile distinctive from other
spectes of plumularids in the western North Atlantic, and
its synonymy is relatvely uncomplicated. In some works
it has been referred to Plumularia Lamarck, 1816, dating
from Vanhoffen (1910), instead of Monotheca Nutting,
1200. Reasons for recognizing Monatheca as distinct from
Plumularnia are discussed above (see Genus Monotheca,
Remarks).

Vannucel Mendes (1946) recognized two forms of
this species in waters of Brazil, Monotheca margaretta 1.
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tyvpica and M. margaretta {. curta. The latter had shorter
and wider internodes with thicker perisare than the former.
I agree with the view of Van Gemerden-Hoogeveen (19635)
that the characters used to separate the two are variable
and do not provide sufficient basis to recognize them as
taxonomically distinct.

Patriti’s (1970) account of Monotheca oblica (lapsus
for obligua) from Morocco accords instead with M. mar-
garetta. Only the figure of the gonotheca in Patritt’s work,
copied from Hincks (1868), resembles M. obligua.

The hydroid identified as Plumularia margaretia
from Hawaii by Cooke (1977) is certainly referable to
another species. In particular, the shape of the hydrotheca
in Cooke's material is quite different from that of
Monotheca margaretta.

The hydroid descnibed as Plumularia femina by
Garciz, Aguirre, and Gonzalez (1978) from the
Mediterranean coast of Spain is considered here to be
identical with Monotheca margaretta. The notch on the
margin of the adcauline wall of the hydrotheca seems less
distinct than in M. margaretta from Bermuda, but other-
wise the hydroids are much alike in colony form and size.
The spelling Plumularia femenia by Garcia, Aguirre, and
Gonzalez (1978:61) was an error: the specific name was
formed that way only once, whereas it was spelled femina
in all other parts of their paper (pp. 7, 37-38, 60).



Hydroids of Monotheca margaretra generally resem-
ble those of M. obligua, a related species from the castern
Atlantic Ocean and elsewhere, but differ in (1) having
straight or concave rather than decidedly convex abcauline
hydrothecal walls, (2) lacking septa in internodes of the
hydrocaulus as well as in thecate interncdes of hydrocla-
dia, (3) having two to threc nematothecae in each hydro-
cladial axil instead of ome or iwo, (4) having a distinct
median adcauline notch on the hydrothecal margin, (35)
jacking an intrathecal septum even in older parts of
colonies, and (6) having gonothecae with prominent trans-
verse ridges rather than with smooth or wrinkled walls. Of
other species referable to Monotheca, M. margaretta is
most like M, pulchella (Bale, 1882) and M. flexuosa (Bale,
1894). Its trophosome differs from that of both species in
having a median adcauline notch on the hydrothecal mar-
gin. Moreover, its gonothecae are unlike those of M, pul-
chella in lacking an obliquely truncate margin and internal
submarginal cusps (Bale, 1882, 1884; Watson, 1973), and
differ from those of M. flexuosa in having distinctly ribbed
walls and a wider terminal aperture.

Hydroid material from the Canary [slands was
assigned by Izquierdo, Garcia-Corrales, and Bacallxdo
(1986) to Plumularia pulchella. However, the description
and illustrations of the species in their work correspond
more closely with Monothera margaretta. Moreover, their
conclusion that P femina is conspecific with P pulchella
seems mistaken, unless M. margaretta is eventually shown
to be identical with P. puichella.

Hydrocauli were unbranched in all of the shallow-
water material of M. margaretta examined from Bermuda,
while those of hydroids from deeper collections (ROMIZ
B393, ROMIZ B395) in the study area were mostly
branched. No taxonomic significance is ascribed Lo that
difference here.

Monotheca margaretta is common in warm waters of
the western Atlantic, particularly on pelagic Sargassum
and Turbinaria (e.g., Vanhoffen, 1910; Fraser, 1912, 1944;
Winge, 1923; Burkenroad, in Parr, 1939; Van Gemerden-
Hoogeveen, 1965; Weis, 1968; Morris and Mogelberg,
1973; Defenbaugh, 1974; Calder, 1991b, 1993, 1995). Van
Gemerden-Hoogeveen {(1965) summarized information on
the peographical distribution of M. margarefta, including
records of the species from the eastern Atlantic and east-
ern Pacific.

REPORTED RANGE

Bermuda: Challenger Station 36 (Challenger Bank)
(Stechow, 1912); on floating Sargasswm (Bennitt,
1922): sounds, deeper coastal waters, floating
Sargassum (Calder, 1993, 1995).

Circumglobal  distribution: western Atlantic (Van
Gemerden-Hoogeveen, 1965); eastern Adtlantic
(Picard, 1951a); ?eastern Pacific (Frascr, 1948).

Genus Plumularia Lamarck, 1816

Plumularia Lamarck, 1816:123.

Lowenia Meneghini, 1843:404.

Plumaria Irvine, 1854:245 [incorrect subsequent spelling].

Heteropyxis Heller, 1868:44.

Plumalaria Kirchenpauer, 1876:9 fincorrect subsequent
spelling],

Isocola Kirchenpauer, 1876:26.

Amnisocola Kirchenpauer, 1876:27.

Apostasis von Lendenfeld, 1885b:640.

Haptotheca von Lendenfeld, 1885b:640,

Plumutaria Bedot, 1905:98 [incorrect subsequent

spelling].

Plumulularia Kiihn, 1913:232 [incorrect subsequent
spelling].

Aposthasis Bedot, 1918:152 [incorrect subsequent
spelling].

?Plumella Stechow, 1920:45.
Plumuralia Hentschel, 1922:4 [incorrect subsequent
spelling].

DIAGNOSIS

Colonies normally erect (hydrocladia may arise from
hydrorhiza when epizootic); hydrocauli mostly monosi-
phonic, branched or unbranched, giving off alternate
apophyses, arising from a creeping hydrorhiza or from
anchoring filaments. Hydrocladia typically unbranched,
pinnately arranged or sometimes occurring in a gradual
spiral but not in verticils, divided into internodes, not mod-
ified inte spine-shaped appendages at distal ends of hydro-
caulus and branches; typically two or mare hydrothecae
per hydrocladium. Hydrothecae oceurring only on hydro-
cladia, small, typically cup-shaped, margin entire.
Nematothecae ordinarily bithalamic, movable; lateral
nematothecae flanking each hydrotheca.

Gonophores fixed sporesacs. Gonothecae solitary,
generally arising from hydrocladial apophyses, neither
armed with nematothecae nor protected by corbulag or
other phylactocarps.

TYPE SPECITES

Plymularia cristata Lamarck, 1816, by subsequent desig-
nation by Busk (1851). Nomenclatural problems associat-
ed with this type designation were discussed by Calder and
Comnelius (1996). Their submission to the Intemational
Commission on Zoological Nomenclature, proposing that
Broch’s (1918) designation of Serfularia seracea
Linpaeus, 1758, as the type species of Plumularia
Lamarck, 1816, be confirmed, is pending.

REMARKS

The genus name Plumilaria was introduced by Lamarck
(1816), who assigned 17 nominal species to il. Included
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were some of the same ones referred, at about the same
time, to Aglaophenia Lamouroux, 1812 (see Lamouroux,
1812, 1816). The taxonomic distin¢ction recognized
between Plumularia and Aglaophenia was not well estab-
lished until McCrady (1859) redefined the two (see Genus
Aglaophenia, Remarks).

The concept of Plumularia as a genus has long dif-
fered from that defined by reference to its current type
spectes. Nomenclatural problems arising fror the subse-
quent designation by Apstein (1915) of Sertularia pinnata
Linnaecus, 1758, as type specics of Plumularia were dis-
cussed by Broch (1918), Cornelius (1995), and Calder and
Cornelius (1996). As noted elsewhere (see Pluminlaria
setaceq, Remarks), S. pinnara is now referred to
Kirchenpaueria Jickeli, 1883, and was designated by
Broch (1918:195) as the type species of that genus.
However, Apstein’s designation is invalidated by an earli-
er, widely overlooked, and yet potentially more nomen-
claturally disruptive type species designation by Busk
(1851). As noted by Calder and Cornelius (1996),
Plumularia cristata Lamarck, 1816, was designated in
Busk’s work as the type species of Plumularia. The
binomen P. cristata is a junior subjective synonym of
Sertularia pluma Linnaesus, 1758, the type species of
Aglaophenia. To rtegard the extensively used names
Plumularia and Aglaophenia as synonyrs again, or to sig-
nificantly alter their identities, would be counter to the
interests of nomenclatural stability. A case to the ICZN
seeking validation of current usage was submitted by
Calder and Comelins (1996). who proposed that the des-
ignation by Broch (1918) of Serrularia setacea Linnaeus,
1758, as the type species of Plumularia be confirmed.
Plumularia setacea has been widely treated as though it
were the type species of Plumularia (e.g., sec Broch,
1918; Millard, 1975; Cornelius, 1995), and thal general
concept of the genus is likewise adopted herc. Earlier,
Busk (1851) had recognized that Plumularia as he con-
ceived it (encompassing both Aglaophenia and
Plumudaria) was “an artificially constructed genus” and
noted that F. setacea might be taken as the type of a sec-
ond genus if Plumularia should be subdivided. Busk thus
came close fo modern ideas about the taxon, although his
nomenclature was confused.

Plumularia has been restricted in scope repeatedly
since its initial redefinition by McCrady (1859). Various
nominal species have been reassigned from it to other
plumularioid genera including Kirchenpaueria,
Polyplumaria G. O, Sars, 1874; Antennella Allman, 1877:
Halopieris Allman, 1877, Monostaechas Allman, 1877:
Schizotricha Allman, 1883; Gattya Allman, 1885:
Monotheca Nuiting, 1900; Pycnotheca Stechow, 1919a:
Oswaldella Stechow, 1919b; Dentitheca Stechow, 1920:
Ventromma Stechow, 1923a; Monothecella Stechow,
1923b; and Pseudoplumaria Ramil and Vervoort, 1992¢.
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Nevertheless, opinions continue to differ on the overall
limits of the taxon (e.g., Bouillon, 1985; this work).

Kirchenpauer (1876) recognized a broadly defined
genus, Plumularia, which he subdivided inio three sub-
genera, Monopyxis Ehrenberg, 1834, and two new sub-
genera, Isocola and Anisocola. The name Monopvxis, 4
subjective synonym of Obelia Péron and Lesueur, 1810,
should not have been applied to a plumularioid taxon (see
Genus Monotheca, Remarks). Moreover, both Isocola and
Anisocola as used by Kirchenpauer were polyphyletic and
included species now referred to several genera, Jickeli
(1883) recognized both as valid, bul the names fell into
disuse thereafter. Bedot (1912, 1916a) and Stechow
(1923a) regarded Isocola and Anisocela as congeneric
with Plumularig, but I have found no previous type desig-
nation for either. To retain their synonymy with
Plumularia, P. setacea (Linnaeus, 1758) is here designat-
ed as the type species of Anisocola, and P. gaimardi
(Lamouroux, 1824) (as P gaymardi in Kirchenpauer,
1876) is designated as the type species of Isocola.

Originally assigned to the nominal genus Lowenia
Meneghini, 1843, were Sertularia setacea, 5. pinnata, and
a nonien nudum, Lowenia tetrasticha. Criteria of avail-
ability of L. tetrasticha were not met until later
(Meneghini, 1845). The subsequent designation of L.
tetrasticha as type species of the genus hy Stechow
(1923a) is therefore invalid (A. Gentry, ICZN, pers.
comm.), and only S, setacea and S. pinnata are eligible for
such designation. If S. pinnata were to be designated as the
Lype species of the nominal genus, Lowenia would become
a semior objective synonym of the more familiar name
Kirchenpaueria Jickeli, 1883 (the type genus of the
plumulanoid family Kirchenpaueriidae Stechow, 1921a).
In the interests of nomenclatural stability, Serrularia
sefaceq Linnaeus, 1738, is designated here as the type
species of Lowenia. Thereby, Lowenia and its replacement
namc, Heteropyxis Heller, 1868, both seldom used in the
nomenclature of the Hydrozoa, become junior synonyms
of the familiar name Plumularia.

Yon Lendenfeld (1885b) founded Apostasis,
Haptotheca, and Polysiphonia [not Polysiphonia Hertwig,
1882] as new nominal subgenera of Plumularia. All were
included without comment as congeners of Plumularia by
Stechow (1923a). However, several nominal species of
Australian hydroids were included in each nominal sub-
genus by von Lendenfeld, including halopteridids, and no
type species seems ever to have been designated for any of
them. Thus, Plumularia badia Kirchenpauer, 1876, is des-
ignated here as the type species of Apostasis, and
Plumularia ramsayi Bale, 1884, the name of which is a
Junior subjective synonym of P badia (e.g., see Bale,
1913; Bedot, 1918; Vervoort, 1941; Pennycuik, 1959}, is
designated as the type species of Haptoriteca. The names
Apostasis and Haptotheca may thereby be regarded as



junior subjective synonyms of Plumularia. Plumularia
campanula Busk, 1852, a species now gencrally referred
to Halopteris (e.g., see Totton, 1930; Leloup, 1938b;
Pennycuik, 1959; Ralph, 1961; Schmidt, 1972; Watsen,
1973, 1975; Hirohito, 1983; Rees and Vervoort, 1987), is
designated in this work as the type species of Polysiphonia
von Lendenfeld, 1885b. Accordingly, Polvsiphonia von
Lendenfeld, 1885b, an invalid junior homonym of
Polysiphonia Hertwig, 1882 (an actinian}, is included here
in the synonymy of Halopteris instead of Plurnularia,

Stechow (1920:43) founded Plumella 1o accommo-
date Plumularia goodei Nutting, 1900, from Califomnia.
Although the nematophores of P. goodei are monothalam-
ic rather than bithalamic, Plumella was implicitly or
explicitly regarded as congeneric with Plumularia by
Bedot (1921a), Fraser (1937, 1946, 1948), Leloup
{1938a), Bouillon (1985), and Caims et al. (1991).
Stechow (1920, 1923a) regarded it as closer to
Kirchenpaueria than to Plumularia, although paired later-
al nematothecae are reportedly present (Nutting, 1900).
More information is needed about the status and relation-
ships of Plumelia, which may prove to be a valid genus.

Bouillon (1985} referred five genus-group names to
the synonymy of Plumularia, namely, Acanthella Allman,
1883, Monotheca, Plumella, Monothecella Stechow,
1923b, and Sphaerocystys (sic; lapsus for Sphaerocystis
Fraser, 1943), Of these, only Plumella is regarded here as
congeneric or possibly so with Plumularia. The laxon
assigned the name Acanthella Allman, 1883 {an invalid
junior homonym of Acanthella Schmidt, 1862} is consid-
ered valid, and the replacement name Cladacantheila has
been proposed for it above (see Family Plumulariidae,
Remarks). Likewise, Monotheca and Monothecella are
considered valid genera (see Family Plumulariidae,
Remarks; Genus Monotheca, Remarks). The generic name
Sphaerocystis is transferred herein to the synonymy of
Dentitheca (see Family Plumulariidae, Remarks),

Plumularia, even as currently restricted, comprises a
large and diverse assernblage of hydroids. Indeed, among
the three species from Bermuda assigned here to
Plumularia, F. floridana Nutting, 1900, scems to differ
considerably in hydrothecal and gonothecal characters
from F. seracea and F. strictocarpa Pictet, 1893.
Taxonomic reappraisal of the genus is needed, and further
subdivision seems likely.

Plumularia floridana Nutting, 1900
Fig. 3

Plumularia floridana Nutting, 1900:59, pl. 2, figs. 4-5.

Plumularia alicia Torrey, 1902:75, pl. 10, figs. 96-97.

Plumularia florida—Wallace, 1909:137 [incorrect subse-
quent spelling].

MPlumularia alicia var. minuta Billard, 1927:472.

Plumularia sinuosa Fraser, 1938a:67, pl. 15, fig. 77.

Plumularia floridina—Pennycuik, 1959:183 [incorrect
subsequent spelling].

Plumularia sp—Pennycuik, 1959:183, pl. 3, fig. 7. —
Spracklin, 1982:246, fig. 117g. —Florez Gonzalez,
1983:121, photo 46.

TPlumularia indica Mammen, 1965:300, fig. 96

Phumularia pennycuikae Millard and Bouillon, 1973:85,
figs. 10N, 10F.

Plumularia pennycuikai—Rho and Park, 1986:12 [incor-
rect subsequent spelling].

TYPE LOCALITY
“Two miles west of Cape Romano, Florida” (Nutting,
1900:59).

MATERIAL EXAMINED

Hungry Bay, on bamacle on underside of rock, —| m, 6
September 1977, one colony with several hydrocauli, 9
mm high, with gonophores, ROMIZ B120. Whalebone
Bay, on Thalassia, —1 m, 6 March 1982, two colonies with
several hydrocauli, 8 mm high, without gonophores,
ROMIZ B124. Atlantic Ocean, 2 km SE of Castle Roads,
on a rhodolith, =73 m, 1 July 1983, two colonies, up to 15
mm high, with gonophores, ROMIZ B428. Atlantic
Ocean, 2 km off Natural Arches Beach, on a rhodolith, =70
m, 13 May 1991, seven separate hydrocladia, up te 11 mm
high, with gonophores, ROMIZ B429.

DESCRIPTION

Colonies up to 15 mm high, with a creeping hydrorhiza,
Hydrocaulus monesiphonic, branched or unbranched,
more or less straight basally, geniculate elsewhere, divid-
ed at regular intervals beyond basal region into internodes
by distinct transverse nodes; internodes 298-606 um long,
47-93 um wide at nodes, with distinct to indistinet septa
adjacent to nodes; each internode with a distal apophysis
and typicaily with two or three nematothecae, one or two
axillary and cne (infrequently two) part way along inter-
node on side opposite apophysis; cauline nematothecae
bithalamic, movable, cone-shaped to scoop-shaped.
Apophyses short, alternate, each bearing a mamelon on
dorsal side near node and supporting a hydrecladium.
Branches, when present, one or two in number, irregularly
arranged, inseried at an angle of about 50° to the hydro-
caulus, each replacing a hydrocladium and arising from an
apophysis; branches giving off hydrocladia and resem-
bling primary hydrocaulus. Hydrocladia unbranched, up to
3.2 mm long, directed owtward 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 intermode
93-336 pm long, with a straight node proximally and an
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Fi6. 3. Plumularia floridana: a, part of hydrocaulus with hydrocladium, ROMIZ B429; b, part of hydrocaulus with two hydrocladia and

female gonotheca, ROMEZ B120. Scales equal 0.5 mm.

oblique node distally, lacking hydrothecae and nematothe-
cae, this internede followed by one to five pairs of alter-
nating thecate and athccate internodes; thecate intemodes
242-410 pm long, each with an oblique node proximally,
a straight node chstally, a median inferior nematotheca, a
relatively large hydrotheca, and two lateral nematothecae;
athecate internodes beyond the most proximal one
196-596 pm long, with a straight node proximally, an
oblique node distally, and typically with one intermediate
nematotheca. Nematothecae ol hydrocladia bithalamic,
movable, cone-shaped to scoop-shaped; median nema-
tothecae 42-56 pm long, typically ending proximal to or
just reaching base of hydrotheca; lateral nematothecae
536-65 pm long, not reaching to margin of hydrothecs.
Hydrothecae 149-177 pm deep, cup-shaped. distal third or
mere of adcauline wall free from internode, axis obligue to
that of internode; abcauline wall slightly convex basally
and slightly concave distally; adcauiine wall convex basal-
ly. concave distally; margin entire, perpendicular or near-
ly so to axis of hydrotheca, aperture oval in outline, diam-
eter 117-144 pm; without intrathecal septum.,

Gonophores fixed sporosacs. Developing ova visible
as amoeboidhke cells in coenosare of hydrocaulus.
Gonothecae each arising via a T-shaped pedicel from
apophysis, perisarc thin and filmy, ovoid to nearly spheri-
cal, perisarcal walls collapsing after liberation of gonothe-
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cal contents; length of pedicel and gonotheca combined
f4{)~172 pm, maximum diameter 84103 pum,

REMARKS

The onginal description and illustrations of Plumularia
floridana by Nutting (1900) were misleading in some
respects since they implied that the hydrocladial nodes
were all straight (p. 55; pl. 2, figs. 4-5). Alihough the type
material of this species (USNM 22016} is now in rather
poor condition, the hydrocladial nodes are allernately
straight and oblique as in the hydroids described above
from Bermuda. In other respects as well, particularly in
shape and orientation of the hydrothecae, type material
corresponded with the specimens from Bermuda,

The unusual gonotheca of this species was not known
te Nutting (1900). Described later (Calder, 1983), it is
small and constitutes little more than a filmy envelope of
pensarc enclosing a nearly spherical cell mass. In the
malure female, each gonotheca encloses a single ovum or
developing planula. Additional large ova arc sometimes
clearly visible at low magnification as amoeboid-shaped
cells 1n the coenosarc of the hydrocaulus. The perisarc of
the gonotheca is so thin that the structure shrivels after
release of its contents.

Gonothecae of Plumularia floridana are quite differ-
ent in shape and size from those of P. setacea (Linnaeus,



1758), proposed as the type species of Plumularia
Lamarck, 1816 (Calder and Comelius, 1996}, As current-
ly defined, Plumudaria comprises a large and diverse
assemblage of species and is probably polyphyletic {(see
Genus Plumidaria, Remarks). Based on present knowl-
édge, however, it seems best to retain £ floridana in
Plumularia.

Hydroids of Plumularia alicie Torrey, 1902, from
southern California appear similar to those of P floridana
in trophosome and gonosome character states. Torrey's
(1902) hydroids were much larger (about 8—13 cm versus
2-3 cm high) and had stems that were more robust and
brown instead of slender and whitish. Because such dif-
ferences could be due to environmental factors, and
because the two so closely comrespond in form otherwise,
they may prove conspecific. Also possibly conspecific
with P, floridana is P. alicia var. minuta Billard, 1927,
from Cameroon, Africa.

Fraser’s (1938a) brief original description and
sketchy illustration of Plwnularia sinwosa, from the
Galdpagos and from the Islas Revillagigedos in the eastemn
Pacific, depict 2 hydroid considered here to have been
conspecific with P. floridana. Gonophortes of B sinuosa,
described in other material later (Fraser, 1948), also corre-
spond with those of P, floridana. Fraser (1948:188-189)
reported P. sinuosa and P, floridana, as well as P alicia,
from some of the same general areas in warm waters of the
eastern Pacific,

Plumularia indica Mammen, 1965, from waters
between India and Sri Lanka, appears much like 2 flori-
dana, although nematothecae were reportedly lacking on
the cauline intemodes. Unfortunately, Mammen’s (1965)
material also lacked gonothecae, Plumularia indica may
be conspecific with P, floridana but it is too poorly known
at present o be certain.

The description and illustrations of Plumularia pen-
nycuikae from the Seychelles by Millard and Bouillon
(1973) comespond with P. floridana in all respects, and
their hydroids are considered the same species here.
Millard and Bonillon regarded the Seychelles material as
identical to hydroids identified from Australia as
Plymularia sp. by Pennycuik (1959).

Hydroids reported as Plwnularia sp. from Belize by
Spracklin (1982) and from Colombia by Flerez Gonzalez
(1983} are considered to have been based on specimens of
P, floridana. Gonothecae and hydrothecae typical of P, flori-
dana were apparent in the illustrations of their material.

Colonies of Plirmnularia floridana from Bermuda var-
ied considerably in form. Those from offshore waters (Fig.
3a) were much more gracile than those from shallow bays
(Fig. 3b). This is a eurytopic species, tolerating both
reduced salinities (from full seawater to 25%c¢) and a con-
siderable range of water temperature (at least 10°-32° C)
(Calder, 1976, 1990).

REPORTED RANGE

Bermuda: location unspecified (Calder, 1983); sheltered
bays, deeper coastal waters (Calder, 1993).

Circumglobal distribution: western Atlantic (Calder,
1983); ?eastern Atlantic (Billard, 1927, as Plumularia
alicia var, minuta); Indian Ocean (Millard, 1975, as 7,
pennycnikae); western Pacific (Hirohito, 1974, as P
pennycutkae); eastern Pacific (Fraser, 1948).

Plumularia setacea (Linnaeus, 1758)
Fig. 4

Sertularia setacea Linnaeus, 1758;813,

Sertularia  pinnata B—Linnaeus, 1767:1312 [not
Kirchenpaueria pinnata (Linnaeus, 1758)].

La Sertolara pennata—Cavolini, 1785:228 [incorrect sub-
sequent spelling] [not Kirchenpaueria pinnata
(Linnaeus, 1758)] lunavailable name, HCZN, 1985,
Art. Tlc],

Sertularia pinnata—Berkenhout, 1789;219, —Stewart,
1802:430; 1817:446. —Bertolonii, 1819:270. —
Cuvier, 1830:301. —Denotaris, 1846:79 [not Kirchen-
paueria pinnata (Linnaeus, 1758)].

Sertularia pennata—Sprengel, 1813:106 [not Kirchen-
paueria pinnata (Linnaeus, 1758)].

Pennaria setacea—Oken, 1815:94.

Plumularia setacea—Lamarck, 1816:129.

Aglaophenia setacea—Lamouroux, 1816:172.

Sermilaria templetoni Fleming, 1828:543.

Anisocalyx pinnatum—Costa, 1842:17 [not Kirchenpau-
eria pinnata {Linnaeus, 1758)].

Lowenia setacea—Meneghini, 1843:404.

Sertularia (Plumularia) setacea—Maitland, 1851:53.

Plumaria setaecea—Irvine, 1854:245 [incorrect subse-
quent spelling].

Halicorneria setacea—Parfitt, 1866:11 [incorrect subse-
quent spelling].

not Anisocalyx setaceus—Heller, 1868:41 [=Kirchen-
paueria pinnata (Linnaeus, 1758)],

Anisocola setacea—Tickeli, 1883:641, pl. 28, fig. 9.

Plumularia tripartita von Lendenfeld, 1885a:477, pl. 12,
figs. 8-10.

Plumudaria multinoda Allman, 1885:157, pl. 26, figs, 4-6.

TPlumnlaria turgida Bale, 1888:779, pl. 20, figs. 12-13.

not Plumularia setacea—Nutting, 1900:57 [part]. —
Ritchie, 1909a:89. —Stechow, 1912:362 [part]. —
Bennitt, 1922:256. —Fraser, 1944:352 [part]. —
Deevey, 1950:347; 1954:271 [part]. —Rees and
Thursfield, 1965:162 [part]. —Defenbaugh and
Hopkins, 1973:113. —Spracklin, 1982:246, fig. 117f
[=Plumularia strictocarpa Pictet, 1893].

Plumularia corrugara Nutting, 1900:64, pl. 6, figs. 1-3.

TPlumularia palmeri Nutting, 1900:63, pl. 6, figs. 4-5.



Pennaria (Sertularia) setacea—Bedot, 19012:401.
Plumularia milferi Nutting, 1905:951, pl. 5, fig. 1; pl. 12,

hgs. 67,

Plumularia cetacea—Wallace, 1909:137 [incorrect subse-
quent spelling].

Plumularia setacea forma typica Broch, 1914:25, pl. 1,
fig. 1.

Plumularia setacea forma microtheca Broch, 1914:26.

Plumularia setacea var. elongata Bedot, 1921b:10, pl. 1,
fig. 1.

YPlumularia palmira—Vervoort, 1946:176 [incorrect sub-
sequent spelling].

Plumaria setacea—Vannmucci. 1950:89 [incorrect subse-
quent spelling .

Plumularia setacea var. setacea—Ralph, 1961:33, figs.
3e, da, 4¢—d.

Plumularia seteca—Schmidt, 1972:43 [incorrect subse-
quent spelling].

Phanularia setaca—Rho and Park, 1986:11 [incorrect
subsequent spelling].

TYPE LOCALITY

“Habitat in Oceano” (Linnasus, 1758:813). The name is
based on Corallina setacea, described from
Brighthelmstone (Brighton) and Whitstable, England, by
Ellis (1755).

MATERIAL EXAMINED

Atlantic Ocean, 2 km off Castle Roads, on polypropylene
buoy line, 60 m, 3 September 1977, 24 fragments, up to
11 em high, with gonophores, ROMIZ B129. Atlantic
Ocean, 2.5 km SE of Castle Roads, on an octocoral, —73
m, 27 September 1984, one colony, 5.4 c¢m high, with
gonophores, ROMIZ B430. Atlantic Ocean, 2 km off
Natural Arches Beach, on octocoral stems, —70 m, 13 May
1991, three colonies, up to¢ 9 cm high, with gonophores,
ROMIZ B431. Atlantic Ocean, 2.5 km SE of Caslle Roads,
on a rhodolith and an oclocoral, =70 m, 22 May 1991, two
colonies, up to 6 ¢m high, with gonophores, ROMIZ
B432. Atlantic Ocean, 2.5 km SE of Castle Roads, on a
rhodolith and an octocoral, =70 m, 22 May 1991, two
colonies, up to 3.4 cm high, without gonophores, ROMIZ
B433. Challenger Bank, on rhodeliths, —60 m, 17 May
1991, three colonies, up to 3.3 ¢m high, with empty
gonothecae, ROMIZ B434.

DESCRIPTION

Colonies up to 11 c¢m high, with a creeping hydrorhiza,
Hydrocaulus monosiphonic, unbranched, sometimes
zigzag distally but otherwise more or less straight, divided
at regular intervals beyond basal region into internodes by
distinct transverse nodes; perisarc thick basally, thinner
distally. Cauline intemodes 438-895 pm long, 91-228 pm
wide, 89-224 pm wide at nodes, without septa, each
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internode with a distal apophysis and commonly with
three nematothecac, two axillary and one part way along
internode on side opposite apophysis, eccasionally with as
many as six nematothecae arising from a single apophysis
and two others on shafi of internode; cauline nematothecae
bithalamic, movable, cone-shaped, 112-130 pm long.
Apophyses fairly long, most given off alternately from
opposite sides of hydrocaalus, those at distal ends of some
hydrocauli given off in a spiral; each apophysis bearing a
mamelon on dorso-lateral side mear node, a prominent
internal septum distally, and a hydrocladium. Hydrocladia
typically unbranched, up to 6.5 mm long, directed outward
at an angle of about 70° from axis of hydrocaulus, typical-
ly divided into alternating athecate and thecate internodes,
occasionally with two or more athecate internodes togeth-
er. Most proximal intemode 72-103 pm long, with a
straight node proximally, an oblique node distally, and a
prominent internodal septum; hydrothecae and nematothe-
cae lacking; this basal internode followed by one to eight
pairs of alternating thecale and athecate internodes, each
hydrocladial internode having two distinct internal septa,
one at each end; thecate intcrnodes 382587 pm long,
those of a given hydrocladium tending to be progressively
shorter distally, each with an oblique node proximally, a
nearly straight node distally, a median inferior nematothe-
ca, a small hydrotheca, and two lateral nematothecae; ath-
ecate internodes beyond the most proximal one 252410
um long, those of a given hydrocladium tending to be pro-
gressively longer distally, each with an almost straight
node proximally, an oblique node distally, and generally
with one intermediate nematotheca. Nematothecae of
hydrocladia bithalamic, movable, cone-shaped; median
nematothecac ending proximal to base of hydrotheca; lat-
eral mematothecae reaching well beyond margin of
hydrotheca. Hydrothecae small, 65-79 pm deep, cup-
shaped, axis ncarly parallel with that of internode;
adecautine wall conveX, adnate to internode; abcauline wall
straight, or slightly concave, or slightly convex; margin
entire or slightly ragged, perpendicular to axis of
hydrotheca or nearly so, aperture circular, diameter 89-98
um; intrathecal seplum lacking.

Gonophores fixed sporosacs; colonies dicecious.
Gonothecae each arising from apophysis via a short pedi-
cel, sometimes two or three gonothecae together, perisare
fairly thin, Female gonothecae fusiform, 613-932 ym long,
maximum diameter 168-298 pm, aperture diameter
66—121 pm, Male gonothecae fusiform, 466-531 pm long,
maximum diameter 126-140 pm, apertare diameter 37-46
T,

REMARKS

The binomen Serfularia setacea was apphied by Linnaeus
(1758) to a hydroid that Ellis (1755) had earlier named
Corallina setacea. Later, Linnaeus (1767) referred the



FiG, 4. Plumularia setacea: a, part of hydrocaulus with two hydrocladia and female gonotheca, ROMIZ B129; b, lateral
view of hydrocaulus, hydrocladial apophysis, and proximal end of hydrocladium, with two axillary nematothecae, ROMIZ
B129; ¢, part of hydrocanlus, with two hydrocladia and ferale gonotheca, ROMIZ B129; 4, part of hydrocaulus, with
hydrocladium and male gonotheca, ROMIZ B431. Scales equal 0.3 mm..
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name to the synonymy of Sertularia pinnata Linnaeus,
1758, as S. pinnatg B. The species was subseguently
veferred to as Serularia pinngia, with varation in
spelling, by several authors (see synonymy). However, S,
setaceq and §. pinnaia have long been recognized as sep-
arate species (e.g., see Ellis and Solander, 1786; Bosc,
1802; Lamarck, 1816; Lamouroux, 1816; Johnston, 1833,
1847; Couch, 1844; L. Agassiz, 1862; Hincks, 1868;
Bedot, 1901a). Indeed, they are now assigned to different
genera, S, setacea to Plumudaria Lamarck, 1816, and §.
pinnata to Kirchenpaueria Jickeli, 1883 (c.g., sec Bedot,
1916b; Broch, 1918; Vervoort, 1946; Rees and Thursfield,
1965; Millard, 1975; Hirohito, 1983; Rho and Park, 1986;
Cornelius and Ryland, 1990; Ramil and Vervoort, 1992a;
Cornelius, 1995). Both specics names continue in use for
these respective taxa.

Lamouroux (1824) described as Aglaophenia gaimar-
di a hydroid from the Cape of Goed Hope. Billard (1909,
in a revision of Lamourcux’s types, concluded that A
paimardi was coaspecilic with Plumularia setacea,
although he recognized it as a distinct variety (P. setacea
var. gaimardi). Millard (1975} held that A. gaimard: was
questionably conspecific with £, lagenifera Allman, 1883,
instead of P. setacea. Plumularia lagenifera and P, setacea
are currently regarded as similar but likely different
species (Millard, 1957, 1975; Rees and Thursfield, 1965;
Vervoort, 1966).

The virtually forgotten name Sertularia templetoni
was applied by Fieming (1828) to a hydroid from Britain.
The name was not listed by cither Iohnston (1847) or
Hincks (1868). Bedot’s (1905) conclusion that il is tefer-
able to P. setacea is accepled herc.

The hydreid identified as Amisocalyx setaceus by
Heller (1868) was referred to Kirchenpaueria pinnata (see
Bedot, 1918), Earlier, Hincks (1872a) recognized that it
was different from Plumularia setacea and had renamed it
P helleri.

Von Lendenfeld (18835a) eswablished the name
Plumularia tripartita for & hydroid from Port Phillip,
Australia, and Timaru, New Zealand. Bale (1888) reexam-
ined the types of B triparrita and Tound them indistin-
guishable from P sefacea. His conclusion regarding this
synonymy was accepted by Stechow (1909) and Bedot
(1914}. Also referred to the synonymy of P setacea by
Bale (1924) were Plumularia multinoda Allman, 1883,
from Tauranga, New Zealand. and P rurgida Bale, 1888,
from Lyttleton, New Zealand. Bale’s (1924) P. setacea var.
opima is distinguished by wide internodes separated by
deep constrictions. Although Ralph (1961) and Leloup
(1974) retained it as a variety of P. setacea, P setaceq
opima is excluded from the synonymy list above until
more is known about its specific affinities,

The name Plumularia corrugata was established by
Nutting (1900) for hydroid specimens from the coast of
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Brazil and frem the Bahamas, [ follow authors such as
Bedot (1914), Bale {1924), Vannucci Mendes (1946), and
Vervoort (1966) in regarding the name B corrugara as a
synonym of P. setacea. Opinions differ concerning the
identity of Plumularia palmeri Nutting, 1900, from San
Diego, California. Fraser (1914) concluded that it was
conspecific with £ lagenifera, while Torrey (1902, 1904),
Stechow (1909), Billard (1913), Bedot (1914, 1918,
1921a), Bale (1924), and Vervoort (1946, 1966) included
it in the synonymy of P, setacea.

Plumularia milleri from Hawait was esiablished by
Nutting (1905} for a species resembling P sefaceq but
having slender and horizontally projecting gonothecae and
a pair of axillary nematothecae. Billard (1913) and Bedot
(1921a) are followed in regarding it as conspecific with P,
setacea, although Stechow (1919a) recognized it as valid.

A previous record of Plumularia setacea from
Bermuda by Benniit (1922:256), repeated in Fraser
(1944), is regarded here as a misidentification of F. stric-
tocarpa Pictet, 1893, Also referred here to P. strictocarpa
are several reports of hydroids from pelagic Sargassum
that were identified as P setacea (Nutting, 1900; Ritchie,
1909a; Stechow, 1912; Deevey, 1950, 1954; Rees and
Thursfield, 1965; Defenbaugh and Hopkins, 1973;
Spracklin, 1982) (see Plumularia strictocarpa, Remarks),

Plumularia filicula Allman, 1877, P attenuata
Allman, 1877, and P megalocephala Aliman, 1877, all
originally described from the Straits of Florida region,
superficially resemble hydroids of P setacea. Unlike the
Bermuda material, however, hydrocladial apophyses of
each of Allman’s (1877) hydroids have a prominent cylin-
drical extension distal to the mamelon, and the small ath-
ecate internodes at the proximal end of the hydrocladia are
elongate and bear nematothecae. Gonothecae of P. filicula
are truncate distally with a wide oblique aperture, instead
of tubular distally with a narrow circular aperture as in .
setacea. The gonotheca ascribed w0 P, megalocephala by
Fraser (1944) is pyriform instead of fusiform, and its aper-
ture appears to be lateral (see MCZ, “Atlantis” Sta. 3781)
instead of terminal. Colonies of P megalocephala also
appear to be irregularly branched instead of unbranched.
Examination of the type of Plunularia attenuata (MCZ, no
catalogue number) confirmed that internodes of the hydro-
cladia beyond the most proximal athecate internode typically
all have hydrothecae (as depicted by Allman, 1877, pl. 18, fig.
6), whereas those of P, setacea are alternately athecate and
thecate. Unfortunately, the type of P, filicula is missing from
the Museum of Comparative Zoology, Harvard University,
while that atiributed to0 P megalocephala is questionable
(Ardis Johnston, MCZ, pers. comm.).

Plumularia antonbruuni Millard, 1967, from the
Indian Ocean off Africa (Millard, 1967, Rees and
Vervoort, 1987) resembles P setacea. However, P anton-
bruuni is different in several respects: (1) the hydrorhiza is



filamentous instcad of creeping; (2) internodes of the
hydrocaulus are apparent onty at the distal end, instead of
throughout; {3) hydrocladia may or may not have athecate
mternodes beyond the proximal short one, instead of hav-
ing alternating athecate and thecate internodes; (4) all
nodes of the hydrocladium are slightly oblique, instead of
being alternately straight and oblique; (5) gonothecae are
elongate oval, instead of fusiform,

Specimens from Bermuda examined here share most
of the morphological characters typical of hydroids
assigned to Plumularia setacea (Linnaeus, 1758), a wide-
spread and morphologically varied species (e.g., see
Broch, 1918; Ralph, 1961; Vervoort, 1966; Millard, 1973,
1975; Hughes, 1986; Ramil and Vervoort, 1992a;
Comelius, 1995). They differ from “typical” colonies of
this species in their larger size (up to 11 cm high as
opposed to about 4 cm), in numbers of axillary nema-
tothecae per internode (two to six as opposed to one), and
in hydrocladial arangement (arising from opposite sides
of the hydrocaulus instead of from the frontal side). Yet

these characters overlap the range of variability ascribed

previously to P, setacea. Colonies of P. setacea may grow
to a height of six inches (15 ¢m) (e.g., Johnston, 1847),
have more than one axillary nematotheca (c.g., Mergner
and Wedler. 1977), and have hydrocladia that arisc
obliguely or in one plane (e.g., Ramil and Vervoort,
1992a). Thus, the Bermuda population is considered con-
specific with P setacea {Calder, 1986, 1993).

In some respects, hydroids described here are inter-
mediate between Plumularia setacea and P diploptera
Totton, 193, from New Zealand. Like the New Zealand
species, they have two or more nematothecae on each
hydrocladial apophysis and hydrocladia that are inserted
laterally instead of frontally on the hydrocaulus. Like P
setaceq, however, they differ from F diploptera (see
Totton, 1930; Ralph, 1961; Rees and Vervoort, 1987) in
having shorter internodal apophyses, less strongly septate
internodes, and thecate internodes with septa at proximal
and distal ends only, instead of proximally, distally, and
adjacent to the hydrothecae.

Plumularia setacea has been reported several times
previously from the warm western Atlantic (Nutting,
900, in part; Wallace, 1909, as P cetacea; Vervoort,
1968; Wedler, 1975; Florez Gonzalez, 1983), Vervoort’s
(1968) well-described material from the U.S, Virgin
Islands, unlike P seracea from Bermuda, is small (1.5-2.0
cm high) and has a single nematotheca in the axil of each
hydrocladial apophysis.

As noted ahove, Plumularia setacea is recognized as
amorphologically varied species. Extremely modified epi-
zootic forms were described by Millard (1973) from the
hydroid Nemertesia cymodocea (Busk, 1851). These
included stunted colonies in which the hydrocladia were
short and sometimes bore single hydrothecae with tiny lat-

eral mematothecae, or cven solitary hydrocladia arising
from the hydrorhiza. Comparable stunting was described
among plumularioids by Millard (1973) in species of
Gvmnangivim Hincks, 1874 (see Genus Gymnangium,
Remarks).

Hughes (1986) noted that Plumularia setaceq was an
opportunistic species, as indicated by its smail size, rapid
growth, early maturity, high recruitment, and high mortal-
ity. The species has been reported as a fouling erganism on
ships’ hulls, buoys, and test surfaces (e.g,. Woods Hole
Oceanographic Institution, 1952:188).

Plumularia setacea was commen on octocorals and
rhodoliths in offshore waters of the Bermuda Platform.
They were also abundanl at times on polypropylene buoy
lines of crab traps set on the upper slope of the Bermuda
Pedestal. Based on the relatively short immersion periods
of these buoy lines, growth appeared to be rapid,

REPORTED RANGE

Bermuda: on crab trap lines offshore (Calder, 1986); shal-
low coastal waters, deeper coastal waters, banks, upper
slope (>100 m) of Bermuda Pedestal (Calder, 1993).

Circamglobal distribution: western Atlantic (Vervoort,
1968); eastern Atlantic (Ramil and Vervoort, 1992a);
Indian Occan {(Millard, 1975); western Pacific (Rho
and Park, 1986); castern Pacific (Leloup, 1974).

Plumularia strictocarpa Pictet, 1893
Fig. 5

Phumuldaria strictocarpa Pictet, 1893:55, pl. 3, figs. 47-49.

Plumularia compacta Thomely, 1900:457, pl. 44, fig. 3.

Phanularia setacea—Nutting, 1900:57 [part]. —Ritchie,
1909a:89. —Stechow, 1912:362 {part]. —Bennitt,
1922:256. —Deevey, 1950:347; 1954:271 [part]. —
Rees and Thursfield, 1965:162 [part]. —Defenbaugh
and Hopkins, 1973:113. —Spracklin. 1982:246, fig,
1171 [not Plumularia setacea (Linnaeus, 1758}].

Plumularia sargassi Vanhoffen, 1910:333, fig. 46.

Plumularia setaceoides—Fraser, 1912:382, figs. 51A-B;
1918:362; 1921:179; 1943.96; 1944.353, pl. 76, figs.
343a—¢; 1946:92, 364; 1947:14. —Burkenroad, in
Parr, 1939:24, —Deevey, 1954:271. —Vervoort,
1968:110. —Morris and Mogelberg, 1973:22, figs.
32a—<. —Butler et al., 1983:42 [not Plumularia
setaceoides Bale, 1882].

Plumularia corrugata—DBennitt, 1922:255. —Fraser,
1944:341; 1946:91, 333 [part]. —Morris and
Mogelberg, 1973:19. —Defenbaugh, 1974:101, fig.
14. —Butler et al., 1983:42 [not Plumularia corruga-
ta Nutting, 1900 =Plumularia setacea (Linnacus,
1758)].

Plumularia strictocarpa var. japonica Stechow and
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Uchida, 1931:565, fig. 12; pl. 1S, fig. 6.
Plumularia strictocarpa var. compacta—Stechow and
Uchida, 1931:566.
Plumularia strictocarpa var. sargassi—Stechow and
Uchida, 1931:566.
Plumularia japonica Stechow and Uchida, 1931:568.
"Plumularia spec.—Timmermann, 1932:297-303 {7part].
Plumularia strictocarpa japonica—Yamada, 1959:79.
MPhumularia—Weis, 1968:556 [7part].

TYPE LOCALITY
"Baie d’Ambome™
Indonesia.

(Pictet, 1893:56), Moluccas,

MATERIAL EXAMINED

Natural Arches Beach, on stranded pelagic Sargassum, 8
March 1982, two colonies each with several hydrocauli,
up to 9 mm high, without gonophores, ROMIZ B11l.
Whalebone Bay, on pelagic Sargassum, 27 February 1982,
one colony with several hydrocauli, 8 mm high, with
gaonophores, ROMIZ B113. Whalebone Bay, on pelagic
Sargassum, 2 September 1977, two colonies each with
several hydrocauli, up to 6 mm high, withoul gonophores,
ROMIZ B116. Whalebone Bay, on benthic algae, 4 m, 4
March 1982, four colonies each with scveral hydrocauli,
up to 13 mm high, without gonophores, ROMIZ B123.
Whalebone Bay, on benthic algae, -3 m, 28 July 1982, one
colony with several hydrocauli, 8 mm high, without
gonophores, ROMIZ B273. Castle Harbour, south shore
near Castle Roads, on underside of rocks, -2 m, 30 July
1982, two colonies, up to 10 mm high, without
gonopheres, ROMIZ B274. Stream Passage Cave, on
limestone rock, —1 m, 27 July 1982, two colonties, up to 23
mm high, without gonophores, ROMIZ B279. Castle
Grotto, Castle Harbour, on polychactc tube, —1 m, 20 July
1982, onc colony, with several hydrocauli, up to 11 mm
high, without gonophores, ROMIZ B281. Natural Arches
Beach, on stranded pelagic Sargassum, 4 August 1982,
one colony with several hydrocauli, up to 6 mm high, with
gonophores, ROMIZ B2R3. Atlaniic Ocean, 2 km off
Castle Roads, on pelagic Sargassum, 24 July 1982, one
colony, 6 mm high, withoul gonophores, ROMIZ B283.
Burchall’s Cove, on pelagic Sargassum, 23 November
1989, one colony with several hydrocauli, @ mm high,
without gonophores, ROMIZ B435. John Smith’s Bay, on
tar ball washed ashore on beach, 8 September 1992, one
colony with several hydrocauli, 6 mm high, without
gonophores, ROMIZ B436.

DESCRIPTION

Colonies up (o 23 mm high, with a creeping, wrinkled
hydrorhiza bearing occasional nematothecae; hydrorhiza
of colomes on Sargasswm and tubular benthic algae with
mtermnal septa. Hydrocanlus monosiphonic, unbranched,
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more or less straight basally, zigzag distally, divided at
regular intervals beyond base into internodes by distingt
transverse nodes; perisarc thick basally, becoming thinner
distally. Cauline internodes 252391 um long, 47-84 pm
wide in mid-region, 37-84 um wide at nodes, with distinct
to indistinct septa at each end; each internode with a distal
apophysis and commonly with two nematothecae, one
axillary and one part way along internode on side opposite
apophysis; cauline nematothecae bithalamic, movable,
cone-shaped, 61-75 pm long. Apophyses fairly long,
given off allernately from opposite sides of hyvdrocaulus:
each apophysis bearing a mamelon on dorso-lateral side
near node, a prominent internat septum, and a hydrocladi-
um. Hydrocladia almost always unbranched, up te 5 mm
long but typically less than half of that, directed outward
al an angle of about 60°-70° from axis of hvdrocaulus,
generally divided into alternating athecate and thecate
internodes. Most proximal internode 65-93 ym long, with
a straight node proximally, an oblique node distally, and a
prominent internodal septum, hydrothecae and nematothe-
cae lacking; this basal internode [oliowed by one to nine
pairs of alternating thecate and athecate internodes.
Thecate internodes 275-401 pm long, those of a given
hydrocladium tending to be progressively shorter distally,
each with an oblique node proximally, a nearly straight
node distally, a median inferior nematotheca, a hydrothe-
ca, two lateral nematothecae, a distinct internal septum at
each end, and typically with a distinct to indistinct septum
beneath base of hydrotheca. Athecate internodes beyond
the most proximal one 140-261 um long, those of a given
hydrocladium semetimes longer distally than proximally,
cach with a septum and an almost straight node proximal-
ly, another septum and an oblique node distally, and typi-
cally with one intermediate nematotheca. Nematothecae of
hydrocladia bithalamic, movable, cone-shaped; median
nematothecae not reaching as far as base of hydrotheca;
lateral nematothecae extending beyond margin of
hydrotheca. Hydrothecac small, 65-84 pm deep, cup-
shaped, axis slightly oblique to that of internode, a ring of
small desmocytes visible basally in cleared materdal;
adcauline wall convex, adnate to internode: abeauline wall
nearly straight, or tending to be slightly convex basally
and concave distally; margin entire, oblique to axis of
hydrotheca, aperture circular, diameter 84-98 pum;
intratheeal septum lacking.

Gonophores fixed sporosacs. Gonothecae barrel-
shaped to coccoon-shaped, typically one but infrequently
two per hydrocaulus, cach ansing via a short pedicel from
a basal apophysis, length about | mm, maximum diameter
0.5 mm; walls with seven to 11 distinct spiral annulations,
perisarc thick; aperture nearly round, at end of short collar,
diameter 0.2 mm; gonothecae of hydroids on Sargassum
sometimes compressed vertically, with one wall partially
appressed to algal substrate,



Fia. 5. Plumularia sitictocarpa: a, part of hydrocanlus with hydrocladiom, ROMIZ B279; b, part of hydrocaulus wiith hydrocladium,

ROMIZ B436; ¢, gonotheca, ROMIZ B283. Scales equal 0.25 mm.

REMARKS

Pictet (1893) first recognized this species as distinct from
Plumularia setacea (Linnaeus, 1758), and instituted the
name P. strictocarpa for it. The two were differentiated on
characters of the gonotheca, those of P setacea being
fusiform with a mbular neck, and those of P. strictocarpa
being barrel-shaped without a neck but with spiral annula-
tions. Pictet recognized that it woold be difficult to distin-
guish these species in the absence of gonothecae. He sug-
gested that the athecate internodes of the hydrocladia were
a little longer in relation to the thecate internodes in £
strictocarpa than in P, setacea, but this is nol a reliable
character.

Stechow and Uchida (1931) regarded Plumularia
compacta Thornely, 1900, and P sargassi Vanhoffen,
1910, as varieties of P. strictocarpa. Their material of the
species, from Japan, was established as a new variety (P.
strictocarpa var. japonica; also referred to in the same
paper as £, japonica). Differences in the number of annu-
lations on the gonothecac were reporied among these
forms by Stechow and Uchtda. Hirohito (1974) discount-
ed the taxonomic significance of this character and united
all of these purported varieties under the name P, stricto-
carpa.

Several reponts of Plumularia setacea appear to have
been based instead on hydroids of P sirictocarpa.
Vanhoffen (1910} referred records of P setacea by Pictet
and Bedot (1900}, Billard (1906), and Ritchie (19092), as
well as part of Nutting's (1900:57) material (that described
as a “distinct variety” from “gulf weed”), to his P. sargas-
si. 1 agree that those of Nutting (1900) and Ritchie
(19092}, both found on Sargassum in the North Atlantic,

were almaost certainly referable to P strictocarpa. There
seems less likelihood that the specimens of Pictet and
Bedot (1900) and Billard (1906), all from decper waters,
were this species (see also Billard, 1913:33), Other records
of P setacea at least partly from Sargassum (Stechow,
1512; Bennitt, 1922; Deevey, 1950, 1954; Rees and
Thursfield, 1965; Defenbaugh and Hopkins, 1973;
Spracklin, 1982), are considered here to have been based
on F. strictocarpa.

Reports of Plurmularia setaceoides Bale, 1882, from
Sargassum in the western North Atlantic by Fraser (1912)
and others (see synonymy list above), are regarded here as
based on misidentified hydroids of P. strictocarpa. Where
illustrated, none of these hydroids resembles the true P,
setaceoides, with its (1) partially free and thickened
abcauline hydrothecal wall, (2) extremely bpblique
hvdrothecal margin, (3) refatively short lateral nematothe-
cae {not reaching the hydrothecal margin), (4} cylindrical
to ovate gonothecae, and (5) larger colony size (e.g., see
Bale, 1882; Raiph, 1961).

Bennitt (1922) identified a hydroid found on floating
Sargassum at Bermuda as Plumularia corrugata Nutting,
1900. Having secen numerons colonies of F. strictocarpa
on that substrale in the area (Calder, 1993, 1995, this
repert), but none corresponding with descriptions of F
corrugata (=F. setacea), I consider Bennitt’s record to be
in crror, Fraser (1944) incorporated the misidentification
in his account of P corrugata. Moms and Mogelberg
(1973), following Fraser, listed the species among those
occurring on Sargassum. From Defenbaugh’s (1974)
description and illustration of a hydroid identified as P,
corrugata, found on floating Sargassum off the coast of
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Texas, 1t is apparent that his malerial loo was probably P
striciocarpa.

Timmermann (1932) and Weis (1968) reported
hydrowds identified simply as Plumularia spec. and as
Plumularia, respectively, from pelagic Sargassum in the
Sargasso Sea. It is likely that these were based on colonies
of P strictocarpa, although the plumularioid Halopteris
diaphana (Heller, 1868} is also relatively frequent on that
substrate in the samc area (e.g., see Calder, 1995: see also
Halopteris diaphana, Remarks).

Vannucel (1949:254) regarded Plumularia palmeri
Nutting, 1900, from San Diego, Calilornia, as probably
conspecific with £ strictocarpa. Hirohito (1974} excluded
the name F. palmeri from the synonymy of P. strictocarpa,
and I agree that there is insufficient evidence to regard
them as 1dentical. Hydroids assigned to P palmeri by
Nutting (1900) were large (height 4 inches [10 cm]) and
appear more like P. lagenifera Allman, 1885 (e.g., Fraser,
1914) or P. setacea (sce Plumularia setacea, Remarks)
than £ strictocarpa.

Plumulania strictocarpa 1s one of the most frequently
encountered hydrotd species on pelagic Sargassum in the
Sargasso Sea (Burkenroad, in Parr, 1939; Butler et al.,
1983; Calder, 1995). In an earlier study (Calder, 1995),

hydroids of this species were observed on 40 of 60 thalli
of 8. natans, and on 57 of 60 thalli of S. fluitans examined
over four seasons ai Bermuda. They also occur on pelagic
tar balls (ROMIZ B436).

Hydroids of Plumularia strictocarpa varied consider-
ably in morphology from one envircnment to another.
Specimens from pelagic substrates (Sargassiun, floating
tar balls) examined here (Fig. Sb) were uniformly minute
{6-9 mm high}, and had distinct internodal septa. Those
from benthic substrates (Fig. 5a) tended to be larger (8-23
mm high} and more gracile, and had less distinct inter-
nodal septa.

REPORTED RANGE

Bermuda: on pelagic Sargassum (Bennitt, 1922, as
Plumularia corrugata and F. sefacea;, Butler et al.,
1983, as Plumularia setaceoides, P, corrugata, and P
strictocarpa;, Calder, 1993, 1995).

Circumglobal distribution: western Atlantic (Van
Gemerden-Hoogeveen, 1965, as Plumularia sarpas-
s1), eastern Atlantic (Ritchie, 1909a, as Plumularia
setacea); Indian Ocean (Millard and Bouillon, 1973),
western Pacific (Hirohito, 1974).

Family Halopterididae Millard, 1962

Nudithecata Bedot, 1923:235 [emended to Nudithecinae
by Stechow, 1923a:236].

Acladiinae Stechow, 1923a:214,

Halopterinae Millard, 1962:268 [emended to Haloptenidi-
dac by Caimns et al., 1991:27].

DIAGNOSIS
Colomes with erect hydrocauli, or with hydrocladia aris-
ing directly from hydrorhiza. Hydrocaalus, when present,
branched or unbranched, monosiphonic or polysiphonic,
arising from a creeping or reotlike hydrorhiza, giving rise
to alternate, opposite, or irregularly arranged hydrocladia.
Hydrocladia branched or unbranched; when arising from
polysiphonic hydrocauli and branches, given off from
either a single axial tube or from superficial tubes.
Hydrothecae on hydrocladia typically large, with or with-
out marginal cusps. Cauline hydrothecae typically present,
well developed, less frequently atrophied; lacking on poly-
siphonic hydrocladia and branches when component tubes
give nise to hydrocladia. Nematophores with nematothe-
cac, nol as naked sarcostyles. Nematothecae typically well
developed, bithalamic or monothalamic, movable or
immavable, not fused to hydrothecae; a mintmum of three
(one median inferior and a pair of lateral nematothecae)
adjacent to each hydrotheca.

Gonophores fixed sporosacs. Gonothecae solitary,
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frequently sexually dimorphic, with or without nematothe-
cae, without phylactocarps.

REMARKS
Bedot (1923) founded the Nudithecata as onc of four sub-
famihics that he recognized within a broadly defined fam-
ily Plumulanidae McCrady. 1859. To it, he assigned only
the type genus Nuditheca Nutting, 1900. The name
Nudithecata, emended to Nudithecinae by Stechow
(1923a), has not subsequently been employed as the name
of a taxon in hydrozoan nomenclature. Instead, its type
genus has been assigned either io the Aglaopheni-
inae/Aglaopheniidae (e.g., Stechow, 1923a; Bouillon,
1985) or to the Plumulariidaec sensu lato (e.g., Fraser,
1937, Naumov, 1960; An{sulevich, 1987). As noted else-
where (see Superfamily Plumularioidea, Remarks:
Subfamily Gymnangtinae, Remarks), however, its charac-
ters place it instead in a group of genera assigned here to
the Haloptendidae Millard, 1962. The latter family-group
name, now well established in hydrozoan classifications
since being founded by Millard (1962), is thereby threat-
ened by a virtually unused senior synonym, Nudithecidae.
Stechow (1923a) established the Acladiinae for
plumularioids having fixed mesial nematothecae separated
from proximate hvdrothecae, and fixed or movable lateral
nematothecae. To this subfamily he assigned seven nomi-



nal genera; Halopteris Allman, 1877; Heteroplon Allman,
1883; Gattya Allman, 1885; Acladia Markianner-
Turneretscher, 1890, Antennellopsis Jaderholm, 1896;
Paragattya Warren, 1908; and Heterotheca Stechow,
1921a. Two vyears later, Stechow (1925b) abandoned the
name Acladiinae, concluding that it was coterminous with
Plumulariinae McCrady, 1859, He regarded Acladia (type
genus of the Acladiinae) as congeneric with Heteroplon,
but erroneously included the latter as a subgenus of
Plumularia Lamarck, 1816 (type species of the
Plurnulariinae). Instead, Heteroplon and Acladia are both
currently taken to be congencric with Halopieris (see
Genus Halopteris, Remarks),

In a review of the classification of the Plumulariidae
sensu lato, Millard (1962) argued that nematotheca char-
acters zlone provided insufficient basis for recognmition of
higher taxa. She proposed instead that a group of genera
sharing a character of fundamental imporiance, namely,
the possession of cauline hydrothecae, constituted a new
subfamily, the Halopterinae. Assigned to this group by
Millard, in addition to Halopteris and Gattva, were
Antennelle Allman, 1877, Monostaechas Allman, 1877,
Schizotricha Allman, 1883; and Corhiza Millard, 1962,
Millard maintained that the name Acladiinae could not be
retained for the taxon becausc Acladia, the type genus of
Stechow’s nominal family, was a junior subjective syn-
onym of Halopteris. Although this conclusion was nomen-
claturally unjustified (ICZN, 1985, Art. 40), the name
Halopterinae has now been widely adopted. Stability of
nomenclature would not be served by replacing the famil-
iar name Halopterinae with the senior but seldom-used
name Acladiinae. Also for reasons of nomenclatural sta-
bility, the name Halopterinae, emended to Halopterininae
(ICZN, 1985, Anl, 29b), is adopted here rather than the
oldest name for the group, Nudithecinae. Under the cur-
rent rules of nomenclature, the case should be referred to
the ICZN, requesting validation of the junior synonym
Halopterininae. As for the rank of the group, I concur with
authors such as Bouillon (1985), Gili, Vervoort, and Pages
{1989}, Cairns et al. (1991), and Ramil and Vervoort
{1992a) in recognizing il as a distinct family, the
Halopterididae.,

Genera assigned to the Halopterididae by Bouillon
{1985) included Calvinia Nutting, 1900, as well as the six
(Antennella, Corhiza, Gattya, Halopteris, Monostuechas,
and Schizotricha) referred to the group initially by Millard
(1962). Nuditheca, Anarthroclada Naumov, 1955,
Astrolabia Naumov, 1955, and Peniatheca Naumoyv, 1955,
are also transferred to the family here for reasons dis-
cussed elsewhere (see Family Aglaopheniidae, Remarks;
Subfamily Gymnangiinae, Remarks). Antennellopsis
Jiderholm, 1896, is also recognized as valid here, rather
than as a congener of Antennellu, because of its immov-
able median and lateral nematothecae (see Genus

Antennella, Remarks), Differences in characters such as
nematotheca morphology among halopteridids may even-
tually lead to recognition of subfamilies within the group.

Pseudoplumaria Ramil and Vervoort, 1992c, was
regarded by its authors as a plumuolariid, but they noted
that it exhibited some characters typical of the family
Haloplerididae. These included gonothecae with adherent
nematothecac, and “large mamelens™ (regarded by Ramil
and Vervoorl as atrophied hydrothecac) on the hydrocla-
dia. In a colony of P sabinae Ramil and Vervoort, 1992c,
type species of the genus, they described the “gradual
transformation of the ‘mamelon’ on the hydrocladial
apophysis into a hydrotheca™ (Ramil and Vervoort,
1992¢:488). Possibly the ontogeny is the reverse of this
description, with hydrothecae becoming reduced to
mamelonlike structures on all but the youngest parts of the
hydrocaulus and the branches. The shape of the nema-
tothecae in species assigned to Pseudoplumaria by Ramil
and Vervoort {1992c¢), and especially those in P marocana
(Billard, 1930), also indicates a greater affinity with the
Halopterididae than with the Plumulariidae. Accordingly,
Psendoplumaria is here referred to the Halopterididae.

Also regarded as a halopteridid rather than a plumula-
did here is Polvplumaria G. O, Sars, 1874. The structure
of the nematothecae and gonothecae in P. flabellata G. O.
Sars, 1874, type species of the genus, is much like those in
Pseudoplumaria sabinae, P. marocana, and other species
of halopteridids. Moreover, the “large mamelon” or
“pseudonematotheca” (e.g., see Bedot, 1921b; Vervoort,
1966) present in the axil between an apophysis and the
hydrocaulus or branch is interpreted here as homologous
with the vestigial hydrotheca of Pseudoplumaria. The
genus Polyplumaria had earlier been classified under the
Halopterididae by Verveort (1966).

Millard (1962) regarded the family Halopterididae as
the most primitive group in the Plumularioidea McCrady,
1859. For reasons given earlier (see Family Kirchenpau-
eriidae, Remarks), the family Kirchenpaueriidae is regard-
ed here as likely closest to the ancestor of the group, while
the halopieridids are regarded as inlermediate between the
families Plumulariidac and Aglaopheniidae Marktanner-
Turneretscher, 1890 (see Genus Halopteris, Remarks).

Halopteridids are most diverse in lower latitudes,
although they occur from Arctic and Antarctic waters to
the tropics. They seem largely restricted bathymetrically to
neritic and bathyal bottoms (e.g., Fraser, 1944; Millard,
1975), although Schizotricha gracilis Naumov, 1960, has
becn reported as deep as 2300 m off the Russian Pacific
coast (Naumov, 1960; Vervoort, 1966).

Of the 13 genera assigned above to the family
Halopterididae, two (Antennella and Halopreris) are
known from shallow-water habitats in the vicinity of
Bermuda.
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Genus Anfennella Allman, 1877

Listera Meneghini, 1843:404 (invalid jonior homonym of
Listera Turton, 1822 (Mollusca)].

Arntennella Allman, 187738,

Antenella Allman, 1877:38 [incorrect original spelling].

Antenel a Bedot, 1914:84 [incorrect subsequent spelling],

Antennela Pennycuik, 1959:176 [incorrect subsequent
spelling].

DIAGNOSIS
Colonies small, with hydrocladia arising directly from a
creeping hydrorhiza; hydrocladia typically unbranched,
less frequently with a few dichotomous branches,
Hydrothecae cup-shaped lo vase-shaped, margin entire.
Nematothecae bithalamic, movable; lateral nematothecae
flanking cach hydrotheca, borne on prominent peduncles
adhering to hydrothecal wall.

Gonophores fixed sporosacs. Gonothecac solitary,
sexually dimorphic, bome on hydrocladia; nematothecae
present basally: not protected by corbulae or other phylac-

tocarps.

TYPE SPECIES
Antennella gracilis Allman, 1877, a junior subjective syn-
onvm of A. secundaria (Gmelin, 1791), by monotypy.

REMARKS

In founding this genws, Allman (1877) spelled its name
iwo ways, Antenella and Antennelia, Boih spellings have
been used frequently in 20th-century literature on
hydroids. Antennella was chosen as the correct original
spelling by Bedot (1912), acting as First Reviser (ICZN,
1985, Art. 24c). Bedot (1917) referred |9 nominal species
to Antennella but suggested that some of them would like-
ly prove conspecific,

Earlier, the generic name Listerg had been established
by Meneghini (1843) for Sertularia secundaria Gmelin,
1791, That species is now generally assigned to
Antennella (e.g., see Millard, 1975; Vervoort and Vasseur,
1977, Rees and Vervoort, 1987. Cornelius, 1995).
However, the name Listera Meneghini, 1843, is an invalid
junior homonym of Listera Turton, 1822, an appellation
applied to a mollusc, and it does not threaten the familiar
name Antennella.

The genus Monostaechas Allman, 1877, is closely
related to Anfennelle but is distinguished by having
colonies with dichotomously or helically branched hydro-
cladia (Allman, 1877; Millard, 1975). Millard (1962)
noted that unbranched hydrocladia arise directly from the
hydrorhiza in some colonies of Monostaechas natalensis
Millard, 1958, which thereby resemble species assigned 1o
Antennellg. Conversely, she observed that some colomes
of Amtennella secundaric (Gmelin, 1791) are dichoto-
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mously branched, as is Monestaechas. Branching of a sim-
ilar form was prevalent also in colonies of A. quadriaurita
Ritchie, 1909a, from Bermuda, discussed below.
Nevertheless, Millard (1962) argued for recognition of both
genera, as well as of Halopteris Allman, 1877, a similar
halopteridid genus with typically pinnate hydreid colonies.
She suggested thal the three represented different phyloge-
netic lines within the same family. That concept has been
followed in this report, although the validity of distingnish-
ing these genera essentially on the mode of branching they
exhibit has been questioned (e.g., Nutting, [900).

Antennellopsis Jaderholm, 1896, has been regarded as
a valid genus name (e.g., Stechow, 1909, 1923a; Bedot,
1918; Jaderholm, 1919; Yamada, 1959; Rees and
Thursfield, 1965) and as a junior synonym of Antennella
(e.g., Bedot, 1921a; Millard, 1975; Hirohito, 1983;
Bouillon, 1985; Rho and Park, 1986; Park, 1992, 1993).
Although the colony form of Antennellopsis integerrima
Jaderholm, 1896, type species of the genus by monotypy,
resembles that of Antennella, all of its nematothecae are
rigid and cowl-shaped rather than movable and cone- to
scoop-shaped. Totton (1930) held that Antennella as then
constituted was a polyphyletic group, based on differences
in the “minute structure” of the included species, though
he did not specifically mention A. infegerrima. Until more
is known about their relationships, Antennellopsis and
Antennella are held to be distinct here because of their
decidedly different kinds of nematothecae.

Corhiza Millard, 1962, a genus characterized by hav-
ing strongly polysiphonic hydrocauli, seems closely allied
to Antennella and Monostaechas (see Millard, 1962).
However, hydrocladia of Antennella arise from a creeping
hydrorhiza rather than from a polysiphonic bundie of sim-
ilar stolons as in Corhiza, while the characteristic branch-
ing of the hydrocladia in Meonostaechas generally distin-
guishes it from the other two.

Among synonyms of Antennellg listed by Stechow
(1923a) was the name Anisocalyx, attributed by him to
Meneghini (1845). Stechow regarded this name as preoc-
cupied (by Anisocalyx Costa, 1842, a junior objective syn-
onym of Aglaophenia Lamouroux, 1812). Meneghini
(1845) vsed the name in the combination Anisocalyx
secundarius (Gmelin, 1791), assigning the specific name
to a genus he knew had been founded carlier by Costa
(1842). Stechow’s inclusion of the name in the synonymy
of Antennella may therefore be disregarded. The nomen-
clatural status of Anisocalyx Costa, 1842, is discussed
elsewhere (see Genus Aglaophenia, Remarks),

Gonophores in Antennella, where known, are sexual-
ly dimorphic. Female gonothecae tend to be larger than
male, and are typically pear-shaped rather than spindle-
shaped. Gonothecae of both sexes may be produced on the
same colony, on occasion even on the same hydrocladium
(Totton, 1930; Millard, 1975).



Antennella quadriaurite Ritchie, 1909a
Fig. 6

Anrennella  gracilis—Nutting, 1900:77 {[part] [not
Antennella gracilis Allman, 1877 =A. secundaria
(Gmelin, 1791)].

Antenella quadriaurita Ritchie, 1909a:92, figs. 9a—
[incotrect subsequent spelling].

Antennella quadriagurita—Billard, 1913:10.

Antenella quadriaurita {. africana Broch, 1914:26 [incor-
rect subsequent spelling].

Antenella quadriaurita forma typica Broch, 1914:44
[incorrect subsequent spelling].

Antennella gquadriaurita  forma
1917:116.

Antenelln africana—Stechow, 1923b:13 [incorrect subse-
quent spelling].

Antennella serrata Totion, 1930:212, fig. 53.

Antenella quadriaurata—TL eloup, 1932b:162, pl. 16, fig. 2
[incorrect subsequent speiling].

Antenella quadriaurata africane—Leloup, 1932b:163
[incorrect subsequent spelling].

Anteneila serrata—1Lcloup, 1932b:163 [incorrect subse-
quent spelling].

Antennella africana—Millard, 1957226,

Halopteris quadrigurita—Stepanjants, 1979:124, pl. 23,
figs. 2A-C.

Antennella serreta—Stepanjants, 1979: 124 [incorrect sub-
sequent spelling].

[Halopteris] africana—Stepanjants, 1979:124.

Antennella sp.—Calder, 1993:68 [part].

africana—Bedot,

TYPE LOCALITY
“Gough Island. Trawled at a depth of 100 fathoms [183
m]. Bottom deposit, Bryozoa and rock” (Ritchie, 1909a}.

MATERIAL EXAMINED

Atlantic Ocean, 4 kin NW of North Rock, on Sertularelln
diaphana, 73 m, 28 May 1991, one colony, 6 mun high,
with gonophores, ROMIZ B440. Attantic Ocean, 5 km
SSE of Castle Roads, on Macrorhynchia allmani, 85 m, 26
May 1991, one colony, 7 mm high, without gonophores,
ROMIZ B441. Atlantic Ocean, 2 km off Natural Arches
Beach, on rhodolith, =70 m, 13 May 1991, two colonies,
up to 10 mm high, without gonophores, ROMIZ B442.

DESCRIPTION

Colonies up to 10 mm high, arising as hydrocladia direct-
ly from a creeping hydrorhiza. Basal part of hydrocladium
with one or more athecate internodes of varied length,
ofien long and mbular, about 55-105 pm in diameter,
some specimens with several short internodes and with
distal part clearly regenerated; nodes transverse; nema-
tothecae few and irregularly placed, or absent, Distal part

of hydrocladium typically divided into four to 13 alternat-
ing athecate and thecate internodes; less frequently with
two or more athecale internodes in sequence. Hydrocladia
sometimes unbranched but typically branched up 1o three
times; branches with first internode athecate and with
alternating thecate and athecate internodes distal to it,
resembling main hydrocladium, each originating from a
small apophysis inserting at distal end of an athecate
internode, given off from back or sides of intemode,
colony thus appearing dichotomously branched.
Apophyses short, stump-shaped; nematothecae and
mamelon absent, Thecate internodes 294-820 pm long,
tending to become shorter distally; each with an oblique
node proximally, a nearly straight node distally, a median
inferior nematotheca, a pair of large lateral nematothecae
each borne on & prominent peduncle, and a pair of smaller
lateral nematothecae arising from base of peduncles and
oriented towards distal end of hydrocladium. Athecate
internodes beyond base 168-503 pm long, each with an
almost straight node proximally, an oblique node distally,
and typically with two or three median nematothecae. All
nematothecae relatively large, bithalamic, considered
movable, scoop- to cone-shaped; larger lateral ones typi-
cally reaching beyond hydrothecal rim. Hydrothecae
163-256 pum deep, cup-shaped, axis oblique to that of
internode; adcauline wall adnate to intemmode for about
two-thirds of length, convex proximally, free distal part
concave, relatively close to internode; abcauline wall con-
vex basally, nearly straight distally; margin entire, slightly
flaring, perpendicular or nearly so to axis of hydrotheca:
aperture circular, diameter from abcauline to adcauline
wall 140-168 um; intrathecal septum lacking,

Gonophores presumably fixed sporosacs, Female
gonotheca pear-shaped, about 515 pm long, 195 pm wide,
aperture 80 pm; each gonotheca arising via a two-seg-
mented pedicel from proximal end of thecate intemode,
pedicel inserted near base of hydrotheca and to one side of
median; perisarc of moderate thickness; basal region bear-
ing two large bithalamic nematothecae. Male gonotheca
not seen,

REMARKS
This hydroid was first recognized as an undeseribed
species by Ritchic (1909a), whe applied the binomen
Antenella (sic) quadriauritfa to it. According to Stechow
(1919a), part of the material assigned earlier by Nutting
(1900) to Antennella gracilis Allman, 1877 [=A. secun-
daria (Gmelin, 1791)], namely, that from the ceasl of
Cuba off Havana, should be referred to A. quadriaurita.
The reported range of the species was thereby extended
from Gough Island, in the antiboreal South Atlantic, 1o
warm water in the Caribbean.

Broch (1914) referred specimens from the coast of
tropical west Africa to a newly recognized form, Antenella
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Fic. 6. Antermeila guadriaurita: a, colony with branched hydrocladium, ROMIZ B441; b, part of hydrocladium, lateral view, with two
hydrothecae and gonotheca, ROMIZ B440); ¢, part of hydrocladium, front view, with two hydrothecae, ROMIZ B440. Scale for a equals

1 mm; secales for & and c equal 0.25 mm,

[sicl guadriaurita f. africana, because of the presence of a
single nematotheca on each athecate intemode instead of
two to four of thern. Stechow (1923b) discovered the same
form in Valdivia collections from the coast of South Africa
and elevated the name to specific rank as Antenella [sic]
africana. Leloup (1932b), noting considerable variation in
the length of the athecate internodes and in the namber of
nematothecae on them in material from south India,
regarded A. africana as conspecific with A. quadriaurita.
The same conclusion was reached later by Millard (1977).
who examined extensive material from South Africa and
from several oceanic islands in the South Atlantic Ocean.
She found no justification either on length of athecate
internode or in number of nematothecae per intemode for
separating the two. Stepanjants (1979) also regarded the
two as conspecific, and this conclusion has been followed
here.

Totton {1930) described Antennella serrata as a hew
species from New Zealand. Like Broch's (1914) hydroids
of A. guadriaurita forma africana, the athecate intemodes
of the hydrocladia typically bore a single nematotheca.
Totton separated the species on the basis of (1) the meagre
information provided by Broch about his hydroid, (2) the
close approximation of hydrothecae in New Zealand mate-
rial, and (3) their different provenances—Pacific and
Atlantic, Ralph (1961) compared New Zealand specimens
with others from South Africa, provided by N. A. H.
Millard, and concladed that A. serrata and A. africana
(=A. guadriaurita) were conspecific. The opinion that the
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two are identical was also held by Millard (1975) and
Stepanjants (1979).

Like Antennella guadriaurita, three nominal species
discussed by Billard {1913) from collections of the Siboga
Expedition to southcast Asia, Antennella sibogae (Billard,
1911b), A. varians (Billard, 1911b), and A, balei (Billard,
1911b) (an iovalid junior primary homonym of
Plumularia balei Bartlett, 1907}, have two lateral nema-
tothecae of unequal size on each side of the hydrotheca
However, each of these three differs from A. guadriaurita
in having more rebust internodes, and ene or more pairs of
laterally inserted nematothecac situated distal to cach
hydrotheca. Antennella biarmata Nutting, 1927, from the
Philippines resembles A. guadriaurita but dilfers in its
elongated and closely placed hydrothecae and in the
apparent separation of the two lateral nematothecae on 2
given side of a proximate hydrotheca, Antennella ritchiei
Totton, 1930, from New Zealand also resembles A.
guadriaurita in its arrangement of nematothecae, and the
two were regarded as conspecific by Stepanjants (1979).
Totton (1930) and Ralph (1961) distinguished A. ritchiei
from A. guadriaurita by ils much more divergent
hydrothecac and indistinetly demarcated hydrocladial
internodes. Several species currently assigned to other
halopteridid genera (e.g., Monostaechas Allman, 1877,
Halopteris Allman, 1877, Corhiza Millard, 1962) have
two pairs of lateral nematothecae as well (see Vervoort,
1966; Millard, 1975), but they differ from A. quadriaurita
in colony form,



Whereas unbranched hydrocladia were observed in a
specimen of Anfennella quadriaurita from Bermuda
(ROMIZ B441), as is typical of the genus Antennella
Allman, 1877, others on the same colony and in other
material (ROMIZ B440, ROMIZ B442) were sparingly
branched and thus resembled species assigned to
Monostaechas Allman, 1877. Comparably branched
hydrocladia have been reported previously in hydroids of
A. guadriqurita from the Vema Seamount (Millard, 1966).
As noted above, however (see Genus Antennella,
Remarks), sympodially branched hydrocladia have been
observed on occasion in colonies of species assigned to
Antennella, just as unbranched hydrocladia sometimes
oceur in hydrotds assigned to Monostaechas (Millard,
1962:270). In having sparsely branched or unbranched
hydrocladia, this hydroid seems justifiably assigned to
Antennella.

Stechow (1919a) noted that the smaller of the two
pairs of lateral nematothecae flanking each hydrotheca in
Antennella quadriaurita were somewhat difficult to see,
especially in lateral view, Moreover, Ritchie (1909a)
remarked earlier that they were fragile and easily
detached. Their presence, most easily discerned in anteri-
or aspect, immediately distinguishes this species from its
more common congener, A, secundaria (Gmelin, 1791).

Although Antennella guadriaurita has been reported
from shatlow waters and even from the intertidal zone
(Broch, 1914: Millard, 1962), most records of the species
are from neritic and upper bathyal depths to 825 m
{Millard, 1977). Off Bermuda, it has been collected at
depths of 70-85 m.

Hydroids identified earlier from Bermuda as
Antenrella sp. (Calder, 1993) are referable to two different
species. Part of the material is based on specimens
assigned here to A. guadrigurita, and part on material
referred 10 A. secundaria, discussed elsewhere in this
report.

REPORTED RANGE

Bermuda: deeper coastal waters (Calder, 1993, as
Antennella sp. [part]).

Circumglobal distribution: western Atlantic (Stechow,
1919a); eastern Atlantic (Millard, 1966); Indian
Ocean (Millard, 1975, as Antennella africana), west-
emn Pacific (Ralph, 1961, as Antennella africana).

Antennella secundaria (Gmelin, 1791)
Fig. 7

La Sertolara secondaria—Cavolini, 1785:226, pl. 8, figs.
1516 [unavatlable name].

Sertularia secundarig Gmelin, 1791:3854.

Aglaophenia secundaria—Lamouroux, 1816:172.

Plumularia secundaria—de Blainville, 1830:442.

Aglatophenia secundaria—Costa, 1839:185 [incorrect
subsequent spelling],

Anisocalyx secundarius—~Costa, 1842:12, pl. 2, fig. 2.

Listera secondaria—Meneghini, 1843:404 [incorrect sub-
sequent spelling].

Plumularia catharinae—Hincks, [868:299 [parl]. —
Crawshay, 1912:330 [part] [nol Plumularia catharina
Johnston, 1833].

Antennella gracilis Allman, 1877:38, pl. 22, figs. 67,

Antenella gracilis—Fewkes, [881:127 [incorrect subse-
quent spelling].

Plumularia (Sertularia) secundaria—RBedot, 1901a:499,

Listera (Aglaophenia) secundaria—Bedot, 1905:101.

Antennella secundaria—5Stechow, 1907:199.

Antennella natalensis Warren, 1908:318, figs. 14A-C.
Antenella secundarig-—Ritchie, 1910a:14 [incorrect sub-
sequent spelling],
Plumularia dubiaformis

1911:119, pi. 2, fig. 7.

Antenella natalensis—Bedot, 1914:82 [incorrect subse-
quent speliing].

Antennella dubiaformis—Bedot, 1917:116,

Antennella scundaria—Bedot, 1917:125 [incorrect subse-
quent spelling].

Antennella secondaria—Neppi, 1918:54 [incorrect subse-
quent spelling].

Plumularia secondarna—Hargitt, 1924:500 [incorrect sub-
sequent spelling].

Antennella paucinoda Fraser, 1935:110, pl. 2, figs. 10a-b.

Schizotricha secundaria—Blackburn, 1942:108.

Polyplumaria secundaria—Picard, 1951b:261.

Anisocalyx secundarium—Riedl, 1959:653 {incorrect sub-
sequeni spelling].

Amtennela secundaria—Pennycuik, 1959:176 [incorrect
subsequent spelling],

Antenella paucinoda—Yamada, 1959:77 {incorrect subse-
quent spelling],

Antenella secunda—Yamada, 1959:96 [incorrect subse-
quent spelling].

Antenella sp.—Riedl, 1963:131, pl. 38 [incorrect subse-
quent spelling].

Sertularia secunda—Mammen, 1965:296 [incorrect sub-
sequent spelling].

Plumularia catharinag v. acaule Redier, 1967:402 [not
Plumularia catharina Johnston, 1833].

Antenella secondaria—Patriti, 1970:57, fig. 81 [incorrect
subsequent spelling].

Antennella secundaria dublaformis—Watson, 1973:183,
figs. 45-46.

Anptennella secundaria secundaria—Zoological Record,

1980:61.

Anisocalix secundaria—Gili, 1982:79 [incorrect subse-

quent spelling].

Mulder and Trebilcock,
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Halopteris secundaris—Anisulevich, 1983:1145, fig. 1b
[incorrect subsequent spelling].

Halopteris  (Antennella)  secundaris— Antsulevich,
1987:46 [incorrect subscquent spelling].

Antennelln sp. Calder, 1993:68 [part].

TYPE LOCALITY
“Habitat in mari mediterraneo” (Gmelin, 1791:3 854).

MATERIAL EXAMINED

Whalcbone Bay, on rock, -3 m, 4 March 1982, one colony,
13 mm high, without gonophores, ROMIZ B114. Atlantic
Ocean, 2 km off Castle Roads, on calcareous rubble,
60-90 m, 3 September 1977, one colony, 6 mm high, with-
out gonophores, ROMIZ B115. Atlantic Ocean, 2 km SE
of Castle Roads, on calcareous rubble, —73 m, 1 July 1983,
twe colonies, up to 7 mm high, without gonophores,
ROMIZ B443. Atlantic Ocean, 2.5 km SSE of Castle
Roads, on 4 bryozoan, —-91 m, 9 April 1992, one colony, 11
mm high, with gonophores, ROMIZ B444. Atlantic
Ocean, 2 km SE of Castle Roads, on a hydroid stem, 91
m, 8 April 1992, one colony, 8 mm high, without
gonophores, ROMIZ B445. Challenger Bank, on calcarc-
ous rubble, =70 m, 3 Gctober 1984, two colonics, up to 8§
mm high, without gonophores, ROMIZ B446.

DESCRIPTION

Colonies up to 13 mm high, with hydrocladia arising
directly from a creeping hydrorhiza. Basal part of hydro-
cladium stalklike, with one or more athecate intemodes ot
varied length, typically long and tubular, 53-128 um in
diameter, occasionally with one or two short internodes
and with distal part clearly regenerated: distalmost node
oblique, all others transverse; nematothecae typically
scarce or absent basally, more frequent and regularly
placed distally. Distal part of hydrocladium divided into as
many as 16 alternating thecate and athecate intemodes by
distinct oblique and less distinct transverse nodes; some-
times with two or more athecate internodes in sequence.
Hydrecladia unbranched, or branched up to three times:
branches with first internode long, stalklike, athecate:
remainder of branch with alternating thecate and athecate
internodes, resermbling main hydrocladium, originating
Irom a small apophysis inserted at distal end of an athecate
mternode, given off from back of internode, colony thus
appearing  dichotomously branched. Apophyses short,
stump-shaped: nematothecac and mamelon absent.
Thecate internodes 298-531 pm long, each with an
oblique node at proximal end, a nearly transverse node at
distal end, a median inferior nematotheca. a pair of lateral
nematothecae each borne on a prominent peduncle, and a
median superior nematotheca arising in axil between
adcauline hydrothecal wall and internode. Athecate intern-
odes beyond base 336-997 um long, each with an almost
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straight node proximally, an oblique node distally, and typ-
tcally with two or three median nematothecae. All nema-
tothecae bithalamic, considered movable, 5Co0p- 10 cone-
shaped; large cxcept for smaller median superior nema-
tothecac; lateral pematothecae typically reaching to or
nearly to hydrothecal rim. Hydrothecae 149-298 um deep,
cup-shaped, axis decidedly oblique to that of internode:
adcauline wall adnate to inlemode for about half to two-
thirds of length, free part concave and diverging from
internode; abcauline wall convex basally. nearly straight
distally, typically with thickened perisarc, margin entire,
slightly flaring, perpendicular or nearly so to axis of
hydrotheca, aperture circular, diameter from adcauline to
abcauline wall 168-252 um; intrathecal septum lacking.
Hydranth with about 16 filiform tentacles.

Gonophores fixed sporosacs. Female gonothecae
pear-shaped, about 500 pm long, 280 um wide, aperture
diameter 158 pm; each gonotheca arising via a two-5eg-
mented pedicel from proximal end of thecate internode,
pedicel inserting near base of hydrotheca, and to one side
of median; perisarc of moderate thickness: basal region
bearing two large bithalamic nematothecae. Male
gonothecae not seen.

REMARKS

The appellation Sertularia secundaria Gmelin, 1791, has
long been recognized as the earliest available name of this
hydroid. According to Cernelius (1995), Cavolini’s {1 785)
prior name for the species, “La Sertolara secondaria,” was
not binominal and therefore nomenclaturally unavailable
(ICZN, 1985, Art. 1tc). Although the specific name has
subsequently been combined with various nominal genera,
t s now most oficn assigned to Antennella Allman, 1877
(c.g., Millard, 1975; Mergner and Wedler, 1977: Vervoort
and Vasseur, 1977; Gravier-Bonnet, 1979; Boero, 1981
Hirohito, 1983; Altuna et al., 1983; Rho and Park, 1986;
Yamada and Kubota, 1987; Rees and Vervoort, 1987; Gili,
Vervoorl, and Pagés, 1989; Ryland and Gibbons, 1991;
Ramil and Vervoort, 1992a; Cornelius, 1995),

Hincks (1868) assigned a “stemless™ hydroid resem-
bling Sertularia secundaria 1o Plumularia catharing
Johnston, 1833, and concluded that their names were SYn-
onymous. These are now regarded as separate species, and
Hincks's stemless form is considered to have been refer-
able to Antennelia secundaria (e.g., Stechow, 1923,
1925b; Rees. 1957; Redier, 1967: Fey, 1969; Cornelius,
19935).

Allman (1877) founded the genus Antennella for A.
gracilis, a hydroid from Carysfort Reef, Florida, having
“simple stems.” He recognized that several hydroids,
inctuding Sertularia secundaria, Antennularia cyathifera
Dana, 1846, and the stemless form assigned by Hincks
(1868) to Plumularia catharina, were almost certainly
referable to the genus as well. Antennella gracilis was



FiG. 7. Antennella secundaria. a, colony with branched hydrocladium, ROMIZ B443; b, part of hydrocladium, laseral view, with two
hydrathecae, ROMIZ B444; ¢, part of hydrocladiem, front view, with two hydrathecae, ROMIZ B444: d, part of hydrocladium, lateral
view, with bydrotheca and gonotheca, ROMIZ B444; ¢, part of hydrocladium, lateral view, with two hydrothecae, ROMIZ B114; §, part
of hydrocladium. front view, with two hydrothecae, ROMIZ B114. Scale for 4 equals 1 mm; scales for 5 equal 0.25 mm.

regarded as conspecific with A. secundaria by Neppi
(1918), although Bedot (1914) maintained earlier that
there was insufficient knowledge to judge whether they
were conspecific. Fraser (1944:313) indicated that A. gra-
cilis differed from A, secundaria in having a fully devel-
oped superior nematotheca, localed some distance from
the hydrotheca, instead of a small axillary one.
Examination of the type of A. gracilis (MCZ, no catalogue
number) revealed that Fraser’s interpretation, and Allman’s
(1877) original illustration, were incorrect in the matter.
Although now difficult to see in material that appears to
have at some time been dry, small axillary nematothecae
were found in a cleared and stained preparation. Antennella
gracifis and A, secundaria seem otherwise alike, and I con-

cor with Neppi (1918), and with Cornelius (1995}, that they
are conspecific. Together in the same bottle with Lype mate-
rial of A. gracilis were hydroids labelled “Monostachas
[sic] dichotoma Allm.” Monastaechas dichotoma Allman,
1877, was reported from a different location and depth than
A. gracilis, and the samples in which they were found
appear to have been accidentally combined.

Antsulevich (1983) included Antennella avalonia
Torrey, 1902, from Catalina Island, California, in the syn-
onymy of A. secundaria (as Halopteris secundaris). Fraser
(1946} recognized that the two were similar, but distin-
guished A. avalonia based on supposed differences in
coleny size, length of nodes, location of hydrothecae on
thecate internodes, nematophore arrangement, and
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gonophore shape. Earlier, Bedot (1917) had suggested that
A. avalonia was conspecific with A. siliguosa Hincks,
1877. The status of A. avalonia remains unclear.

Antennella natalensis Warren, 1908, from South
Africa was regarded as conspecific with A, secundaria by
Ritchie (19102, 1910b). His conclusion, widely accepted
{e.g., Billard, 1913; Bedot, 1914, 1917, 1921a; Stechow,
1919a, 1925b; Millard, 1958, 1975; Pennycuik, 1959; Van
Gemerden-Hoogeveen, 1965, Mammen, 1965; Recs and
Thursfield, 1965; Millard and Bouillon, 1973: Gili, 1982;
Rees and Vervoort, 1987), is followed in the synonymy
above.

Watson (1973) relegated Plumularia dubiaformis
Mulder and Trebilcock, 1911, from Australiz to a sub-
species of Antennella secundaria. Stechow and Miiller
(1923) and Hirchito (1974) considered the two to be iden-
tical. Vervoort and Vasseur (1977) also held that there was
no reason (o recogmze a distinct subspecies for the
Australian hydroid. Earlier, Billard (1913), Bedot (1917),
and Blackburn (1938} had implied that P. dubiaformis and
A. secundaria were probably coterminous.

Leloup (1938b) has been followed here in considering
Antennella paucinoda Fraser, 1935, from Sagami Bay,
Japan, as conspecific with A. secundqria. The indistinct-
ness of the nodes in Fraser’s material was attributed by
Letoup to the age of the colonies. Nevertheless, A. pau-
cinoda was treated as a valid species by Yamada (1959).

Cornelius (1995} regarded Halopteris diaphana
(Heller, 1868), H. cornucopiae (Hincks, 1872b), and H.
alternata (Nutting, 1900) as conspecific, and T agree (sce
Halopteris diaphana, Remarks). However, he assigned all
three 1o the synonymy of Antennella secundaria, regarded
here as a different species. Halopteris digphang differs
from A. secundaria in lacking a reduced median superior
nematotheca in the axil between adcauline hydrothecal
wall and internode (e.g., Van Gemerden-Hoogeveen,
1965; Ramil and Vervoort, 1992a). The two usnally differ
as well in colony fori, with hydrocladia typically arising
from a hydrocaunlus in H. diaphana and directly from the
hydrerhiza in A. secundaria. Corneltus (1995) also includ-
ed Plumularia siliguosa Hincks, 1877, 1n the synonymy of
A. secundaria. Antennelia siliguosa 1s regarded here as a
valid specics, differing from A. secundaria in having all or
nearly all of its hydrocladial internodes thecate (see
Halopteris diaphang, Remarks).

Billard (1910) and Ritchic {1910a) considered Bale’s
(1884) Plumularia campanula var. B, an unbranched
halopteridid described carlier by Bale (1882) as
Plumularia indivisa, to be indistinguishable from
Anfennella secundaria. Bale {1913) emphasized that both
the branched and unbranched varicties of Plumularia cam-
panula Busk, 1852, now commonly assigned to
Halopteris Allman, 1877, differ from A. secundaria in
nematotheca shape and arrangement, The two have been
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widely recognized as different species in recent lilerature
{for extensive relerences on both, see Rees and Vervoort,
1987).

Colonies of Antennella secundaria from Bermuda
wcere quite varied in morphology, particularly in length
and diameter of hydrocladial pedicels, length of athecate
internodes, size and depth of hydrothecae, and thickness of
hydrothecal and internodal perisarc (see also Pennycuik,
1959: Millard, 1975; Gravier-Bonnet, 1979). Moreover,
previous accounts and illustrations indicate that numbers
of nematothecae on athecate internodes vary in the specics
(e.z., Pennycuik, 1959; Hirohito, 1974; Millard, 1975;
Vervoort and Vasseur, 1977; Rho and Park, 1986). A mor-
photype from the Indo-west-Pacific having exceedingly
long lateral nematothecae was assigned to A. secundaria
by authors including Billard (1913), Millard (1973), and
Rees and Vervoort (1987). However, Mammen (1963)
considered Billard’s (1913) hydroid to be more like
Antennella allmani Armstrong, 1879,

Antennella secundaria was found around Bermuda
during this study over a depth range extending from 3 to
91 m, and from depths exceeding 100 m down the
Bermuda slope (Calder, 1993). Occasional colonies from
offshore waters (ROMIZ B443, ROMIZ B444, ROMIZ
B446) were dichotomously branched (Fig. 7a), as in some
hydreids of A, guadriaurita Ritchie, 1909a, thus resem-
bling species assigned to Monostaechas Allman, 1877,
Similarly branched colonies have been described previ-
ously in this species (e.g., Billard, 1913; Van Gemerden-
Hoogeveen, 1965; Millard and Bouillon, 1973; Millard,
1975; Vervoort and Vasseur, 1977).

REPORTED RANGE

Bermuda; off Castle Roads (Calder, 1991a, as Antennella
gracilis); exposed bays, reefs, deeper coastal waters,
banks, and upper slope (>100 m) of Bermuda Pedestal
{Calder, 1993, as both Antennella secundaria and
Antennella sp, [part]).

Circumglobal distribution: western Atlantic (Van
Gemerden-Hoogeveen, 1965); eastern Atlantic (Gili,
Vervoort, and Pages, 19849); Indian Ocean (Rees and
Verveort, 1987); western Pacific (Rho and Park,
1986): eastern Pacific (Fraser, 1948, as Antennella
gracilis),

Genus Halopferis Allman, 1877

Halicornaria Hincks, 1865:409.

Halicorneria Parfitt, [866:11 [incorrecl subsequent
spelling].

Halopteris Allman, 1877:32.

Heteroplon Allman, 1883:31,



Polysiphonia  von  Lendenfeld, 1885b:641 [not
Polysiphonia Hertwig, 1882 (Anthozoa)].

Acladia Marktanner-Turneretscher, 1890:261.

Halopetris Wallace, 1909:137 [incorrect subsequent
spelling].

Heterophon Billard, 1913:22 [incorrect subsequent
spelling].

Thecocaulus Bale, 1915:294,

Heterotheca Stechow, 1921a:260.

Tecocaulus Riedl, 1959:684 |incorrect subsequent

spelling].

Heteropolon Mammen, 1965:304 [incorrect subsequent
spelling].

Theocaulus Schmidt, 1972:43 [incorrect subsequent
spelling].

Halicornis Van Praét, 1979:934 [incorrect subsequent
spelling].

DIAGNOSIS
Colonies typically erect; hydrocauli monosiphonic or less
frequently polysiphonic with an axial tube, unbranched or
sparsely branched. arising from a creeping or rootlike
hydrorhiza, often with a hinge-joint near base.
Hydrocladia alternate, or in opposite pairs, or opposite
basally and alternate distally, in one plane; almost always
unbranched. Hydrothecae cup-shaped, on hydrocaulus and
hydrocladia; margin with a median abcauline cusp, or
entire, Nematothecae polymorphic, with fixed and mov-
able ones on a given colony; either all bithalamic, or both
bithalamic and monothalamic; lateral nematothecae flank-
ing each hydrotheca. typically borne on prominent pedun-
cles adhering to hydrothecal wall.

Gonophores fixed sporosacs. Gonothecae solitary, aris-
ing from hydrocaulus or hydrocladia, with or without nema-
tothecae; not protected by corbulae or other phylactocarps,

TYPE SPECIES
Halopteris carinata Allman, 1877, by monotypy.

REMARKS

In founding the genus Halopteris, Allman (1877)
remarked that it was infermediate in form between
Aglaophenig Lamouroux, 1812, and Pliwmularia Lamarck,
1816. He noted that the general appearance of the paired
lateral nematothecae, and the fixed median infedor nema-
tothecae, approached that of species assigned to
Aglaophenia. In contrast, the presence of azygous hydro-
cladial nematothecae, more widely separated hydrotheear,
and essentially entire hydrothecal margins were more like
those in Plumularia. Allman’s conclusions are basically
upheld here, with the family Halopterididae Millard, 1962,
regarded as intermediate between the Plumulariidae
McCrady, 1859, and the Aglaopheniidae Marktanner-
Turneretscher, 1890.

The scope of the genus Halopteris adopied in this
report is essentially that put forward by Tolton (1930),
refined by Millard (1962, 1573), and followed by Bouillon
{1985} and others. It may be too broad. In particular, the
question arises whether species with entire hydrothecal
margins (e.g., Planalaria catharina Johnston, 1833;
Anisocalyx diapharues Heller, 1868} should be included in
the same genus with those having a median abcauline cusp
(e.g., Halopteris carinata Allman, 1877). More focus on
characters of the type species, H. carinata, and especially
on its cusped hydrothecal margin, seems necessary in
diagnoses of the genus,

The now widely familiar generic name Halopteris of
Allman (1877) is predated by Halicornaria, used by
Hincks (1865} in the combination Halicornaria
(Plumularia) catherinag (lapsus for catharina). The name
Hulicornaria was ascribed to G. Busk by Hincks (1868)
and later by Allman (1874a), who used the name in refer-
ence to a different taxon (see Genus Gymnangium,
Remarks), However, Busk’s use of Halicornaria was lim-
ited to an unpublished manuscript, and the name was first
made available in Hincks’s (1865) work. Plumularia
catharina and Halopteris carinata, type genera of
Halicorngria and Halopteris respectively, are now usually
regarded as congeneric (e.g., Totton, 1930; Millard, 1962;
Vervoort, 1968). Assuming this view {0 be correct, the
familiar name Halopteris is threatened by Halicornaria, a
name most often used in the invalid meaning of Allman
(1874a) for an aglavpheniid genus. To avoid nomenclatur-
al confugion, current useage is mainiained here pending
resolution of the problem.

Allman (1883) established Heteroplon 1o accommo-
date H. pluma Allman, 1883, from Bass Strait, Australia.
Heteroplon pluma has been considered conspecific with
Halopteris glutinosa (Lamouroux, 1816) (e.g., see Billard,
1909, 1910; Stechow. 1925b; Schmidt, 1972; Millard,
1975). Heteroplon was regarded as a subgenus of
Plumularig by Stechow (1925b) and as a valid genus by
Mammen (1965}, but I follow authers including Millard
(1975) and Bouillon (1985) in regarding Heteroplon as a
junior subjective synonym ol Halopteris,

Polysiphonia was proposed by von Lendenfeld
(1885b) as the name of a subgenus of Plurmularic. One of
the four nominal species originally assigned to it,
Plumularia campanula Busk, 1852, was designated above
as its type species (sec Genus Plumularia, Remarks). As
noted there, Plumularia campanula is now generally
referred to Halopteris. Polysiphonia von Lendenfeld,
1885b, an invalid jumior homonym of Pelysiphonia
Hertwig, 1882, is therefore included here as a synonym of
Halopieris.

The binomen Acladia africana Marktanner-
Turneretscher, 1890, was erected for a supposed new nom-
inal genus and species of hydroid from Algoa Bay, South
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Africa, Millard (1962) presented evidence that A. africana
was conspectfic with Plumularic tuba Kirchenpauer,
1876, a species currently assigned to Halopteris (e.g.,
Millard, 1962, 1975). Acladia Marktanner-Turneretscher,
[890, was included in the synonymy of Heteroplon by
Stechow (1925b), and in that of Halopteris by Millard
(1962, 1975) and Bouaillon (1985).

Bale (1915) applied the name Thecocaulus to a so-
called section of the genus Plumularia within which P
catharing and P. campanula were considered “typical.”
Stechow (1923a) regarded Thecocaulus as a valid genus,
but concluded later (Stechow, 1926) that it was congener-
1c with Halopteris. Totton (1930) subsequently designated
F. catharina as the type species of Thecocaulus, and also
relegated it to the synonymy of Halopteris. That conclu-
sion was followed by Millard (1962, 1975), Bouillon
(1985}, and others, and is accepted here, although the type
species of the two nominal genera differ in the morpholo-
gy of their hydrothecae and nematothecae,

Heterotheca was introduced as a genus name by
Stechow (1921a) for Plumularia sulcata Lamarck, 1816,
Three other nominal species, P. campanula, P. buskii Bale,
1884, and P zygocladia Bale, 1914, were also eriginally
assigned to it. Vervoort and Vasseur (1977) argued that
Heterotheca was congenenic with Halopteris, an opinion
upheld by Hirohito (1983). Earlier, the type species of
Heterotheca, P. sulcata, had been assigned to Halopteris
by Millard (1962:269) and Rees and Thursfield
(1965:161).

Gattya Allman, 1885, seems closely related to
Halopreris, it not congeneric with it. The two are usually
differentiated on the nature of the hydrothecal margin, the
rim of Gattya being clearly dentate and that of Halopteris
purpertedly being entire (e.g., see Millard, 1975; Bouillon,
1985). However, 2 median abcauline cusp is present on the
hydrothecal margin in hydroids of H. carinara, the type
species of Halopteris. Millard (1962) acknowledged that it
was a matter of opinion whether the difference was suffi-
ctent basis for separating the two nominal genera, She
retained Gartya as valid, however, and her position is
adopted for the present. As for Paragatiya Warren, 1908,
its type species (P intermedia Warren, 1908) was shown
by Millard (1962) to be conspecific with the type species
of Gattya (G. humilis Allman, 1885).

Certain species assigned to Halopteris are known to
vary considerably in morphology. Examples of morpho-
logically varied characters, discussed by Millard (1975)
and Vervoort and Vasseur (1977), included length and
thickness of the hydrocaulus, prominence and position of
cauline nodes, arrangement of hydrocladia, numbers of
nematothecae on athecate intermodes, and size and shape
of hydrothecae.
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Halopteris carinata Allman, 1877
Fig. 8

Hualapteris carinata Allman, 1877:33, pl. 19, figs. 3-7.

Halopetris carinata—Wallace, 1909:137 [incorrect subse-
quent spelling].

Halopteris (Plumularia) carinaia—Bedot, 1923:216, figs.
3A-C,

Plumularia carinata—Bedot, 1921a:26.

Halopteris carinatus—Fraser, 1944:24 [incorrect subse-
quent spelling).

TYPE LOCALITY
Flonda, “olf Carysfort Reef, from a depth of 35 fathoms
[64 m]” (Allman, 1877:33).

MATERIAL EXAMINED

Off 5t. George’s Island, 1 km NE of Town Cut, on vertical
rock wall. =20 m, 30 July 1982, one colony with two
hydrocauli, 4 cm high, without gonophores, coll. E.
Ruppert, ROMIZ B284.

DESCRIPTION

Colony 4 cm high, with a rootlike hydrorhiza.
Hydrocaulus monosiphonic, unbranched, straight; perisarc
thick basally, thinner distally. Proximal end of hydrocaulus
with several internodes of varied length, up to 0.5 mm in
diameter, marked by straight to slightly oblique nodes,
cach internode with an annulus at each end and with three
(o 14 median to fronto-laterally placed, bithalamic, mov-
able, scoop-shaped nematothecae; hydrothecae and bydro-
cladial apophyses lacking. Hydrocaulus beyond proximal
end divided at more or less regular intervals into inter-
nodes by shightly oblique nodes; these internodes
0.73-1.20 mm long, up to 0.47 mm wide, each with a
proximal median nematotheca, a hydrotheca, two lateral
nematothecae, four to six dislal nematothecae arranged in
two or three fronto-lateral pairs, no median superior nema-
tothecae or a single one, one or infrequently two apophy-
ses given off laterally to hydrotheca, and an annulus at
each end. Apophyses short, stump-shaped, typically given
off from alternate sides, arranged in one plane, each
apophysis supporiing a hydrocladium (except where bro-
ken off); nematothecae absent, mamelon absent.
Hydrocladia typically unbranched, up to 2.8 mm long,
each with as many as seven hydrothecae; most proximal
internode of hydrocladium athecate, about 310 pm long,
with a straight node proximally, an obligque node distally,
and onc bithalamic, movable nematotheca; remaining
mternodes of hydrocladium typically thecate; sometimes
with thecate and athecate internodes alternating. Thecate
internodes 391485 pm long, each with a large median
infertor nematotheca, a hydrotheca, two lateral nematothe-
cac each borne on a long peduncle adhering to hydrothe-
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Fic. 8. Halopteris carinata, ROMIZ B284: g, part of hydrocladi-
um, lateral view, with two hydrothecae: b, part of hydrocladium,
front view, with two hydrothecae. Scales equal 0.25 mm.

cal wall, a pair of reduced axillary nematothecae between
internode and free adeauline wall of hydrotheca, a small
median superior nematotheca, and decidedly oblique
nodes at proximal and distal ends; sometimes an indistinct
straight node just distal to hydrotheca marking off an ath-
ecate internode bearing a median nematotheca, such athe-
cate internodes 200-312 pm long, each with an almost
straight node proximally and a decidedly obligue node dis-
fally. Median inferior nematothecae bithalamic, margin
scoop-shaped, considered immovable; lateral nematothe-
cae cup-shaped with circular rim, bithalamic, immovable,
reaching beyond margin of hydrotheca; reduced axillary
nematothecae monothalamic, immovable; median superi-
or nematothecae bithalamic, margin scoop-shaped, mov-
able. Hydro-thecae large, 233-256 pm deep, cup-shaped
to bell-shaped, axis obliquc to that of internode; adcauline
wall adnate to internode for about half to two-thirds of
length, convex proximally, straight to slightly concave dis-
talty; abcauline wall convex, with a slight carina; margin
perpendicular or nearly so to axis of hydrotheca, entire
except for a small median abcauline cusp: aperture irregu-
larly oval in outline, diameter from abcanline to adcauline
wall 186-224 um; intrathecal septum lacking,
Gonophores not seen.

REMARKS
Halopteris caringta Allman, 1877, was originally
described from material collected in the Straits of Florida

by L. F. de Pourtalés of the United States Coast Survey.
Allman’s (1877) type malerial lacked gonothecae, bul the
species is readily distinguished by its cup-shaped lateral
nematothecae, each of which occurs at the end of a long
peduncle; by the small median abcauline cusp on the oth-
erwise entire hydrothecal margin; and by the weakly
developed hydrothecal carina. Gonothecae were subse-
quently described by Nutting (1900), and first illustrated
by Vervoort (1968). In being both morphologically distinct
and refatively restricted in range, and in being the type
species of a widely recognized genus, H. carinata has had
an uncomplicated taxonomic and nomenclatural history.

Nkustrations of Halopteris carinata by Allman (1877}
depict hydrothecae that are more flattened in frontal aspect
than in material examined here from Bermuda.
Hydrothecae of hydroids studied by Verveort (1968) from
Torlugas, Fiorida, and from St. Thomas, West Indies, were
also less Mattened than indicated in Allman’s original
description of H, carinata. No taxonomic significance was
accorded this apparent difference by Vervoort, who con-
cluded that Allman's drawings were likely made from
specimens distorted by cover slips. Hydroids from the
northeast rim of the Bermuda Platform resembled those of
Allman (1877) and were especially similar to thase of
Vervoort (1968); they have thus been assigned to H. cari-
naa.

Hydroids of Hulopteris carinata have been reported
only from the warm western Atlantic. The species is quite
widespread in the Caribbean region (Fraser, 1943; 1944,
1947; Vervoorl, 1968, Wedler, 1975, Spracklin, 1982;
Florez Gonzalez, 1983; Bandel and Wedler, 1987). It has
also been recorded from Bermuda (Calder, 1993), south
Florida (Allman, 1877; Wallace, 1909; Stechow, 1926),
the Bahamas (Nutting, 1895, 1900), and Brazil (Calder
and Majyal, unpublished data).

Spracklin (1982) found Halopteris carinara to be fre-
quent on the barrier reef of Belize, Hydroids were com-
mon in the low-relief spur and groove zone. on the outer
ridge, in sand troughs, and on the fore-reef slope, as well
as on patch reefs. Wedler (1975) reported the species on
sponges and gorgonians from hard bottoms in Colombia.
The known bathymetric distribution of H. carinagta
extends from shallow subtidal waters to 161 m (Fraser,
1944; Vervoort, 1968).

REPORTED RANGE

Bermuda: deeper coastal substrates (Calder, 1993).

Circumglobal distribution: western Atlantic (Vervoort,
1968).
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Halopteris diaphana (Heller, 1368)
Fig. 9

Amisocalvx diaphanus Heller, 1868:42, pl. 2, fig. 5.

Plumularia cornu-copiae Hincks, 1872b:389, pl. 21, figs.
1-3 [incorrect original spelling].

Plumularia cornucopine—NVerrill, 1874:732 [justified
emendation].

Plumularia diaphana—Xirchenpauer, 1876:27, pl. 1, fig.
13.

Plumularia catharina var. alternans Driesch, 1890:661.
—Kiihn, 1909:443% |[not Plumularia catharina
Johnston, 1833].

Plumularia cornu copiae—Marktanner-Turneretscher,
1850:257 [incorrect subsequent spelting].

Plumularia alternata Nutting, 1900:62, pl. 4, figs. 1-2,

MPlumularia buski—Hartlaub, 1901:374, pl. 22, figs. 22,
32, 36 [ ot Plumularia buskii Bale, 1884,

Plumularia catharina—Broch, 19134, fig. 1. —
Timmermann, 1932:296. —Burkenroad, in Parr,
1939:24. —Friedrich, 1969:199. —Morris and
Mogelberg, 1973:19. —Butler et al, 1983:42 [not
Plumidana catharinag Johnston, 1833].

Anisocalyx (Plumularia) diaphanus—Bedot, 1914:93,

Schizotricha diaphana—Bedot, 1921a:12.

not Plumularia alterngta—Jarvis, 1922:345, pl. 25, figs,
16A-B [parl] [=Halopteris glutinosa (Lamouroux,
1816}].

Thecocaulus diaphanus—Stiechow, 1923a:224.

Plumularia sp. wr. alternata—{Gravely, 1927:16, pl. 3,
figs. 19-20,

Antenella diaphana torma typica Broch, 1933:24 [incor-
rect subsequent spelling|,

Plumularia cormucopia—Broch, 1933:24 [incorrect sub-
sequent spelling|.

TAntenella diaphana forma siliguosa—Broch, 1933:26
[not Antennella siliguosa {Hincks, 1877)] [incorrect
subseguent spelling].

Antenella diaphana—I1 .eloup, 1934:15 [incorrect subse-
guent spelling].

not Antenella diaphana forme siliguosa—IUeloup,
1935:533 [="Antennella sp.] [incorrect subseguent
spelling].

Anisocalyx diaphana—TFraser, 1944;342,

2Schizotricha billardi Vannuccl, 195188,

Polyplumaria diaphana—Picard, 1951b:261.

Tecocaulus diaphanus—Riedl, 1959:684 [incorrect subse-
quent spelling].

Antennella diaphana—Vervoort, 1959:289.

not Antennella digphana f. siliguosa—NVervoort,
1959:286, figs. 43a-b [=7Antennella siliquosa
(Hincks, 1877)].

Antennella diaphana 1. tvpica—Vervoort, 1959:289.

Halopteris diaphana—Pennycuik, 1959:177.
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Antennelia  diaphana digphana—Van Gemerden-
Hoogevecn, 1965:49, higs. 23-28.

Thecocarpus diaphanus—Mammen, 1965:304.

Halopteris diaphana diaphana—Vervoort, 1968:58, fig.
5.5

not Halopteris diaphana siliguosa—Vervoort, 1968:61
[=Antennella siliquosa (Hincks, 1877)].

Antenella diaphana diaphana—]I .eloup, 1974:47, fig. 42
[incorrect subsequent spelling].

not Halopteris diaphana f. siliguosa—GQGarcia, Aguirre,
and Gonzalez, 1978:43, fig. 19. —Ramil and
Vervoont, 1992a:148, fig. 38a [=7Antennella siliguosa
{Hincks, 1877)].

Anisocalix diaphana—Ilzquierdo, Garcia-Corrales, and
Bacallado, 1986:51 |incorrect subsequent spelling].

Thecocaulos diaphanis—Pires et al.,, 1992:6 [incorrect

subsequent spelling].

TYPE LOCALITY
Capocesto, Adriatic Sea (Heller, 1868:42),

MATERIAL EXAMINED

Whalebone Bay, on pelagic Sargassum, 5 September
1977, one colony with several hydrocauli, up to 6 mm
high, without gonophores, ROMIZ B119. Whalebone Bay,
on Cnidoscyphus margingrus, —1 m, 7 September 1977,
one colony, 13 mm high, without genophores, ROMIZ
B121. Castle Harbour, just W of Castle Roads, on benthic
algac, —1 to —2 m, 30 July 1982, one colony, 10 mm high,
without gonophores, ROMIZ B272. Stream Passage Cave
(Hamngton Sound), on rock, —1 m, 27 July 1982, one
colony, 16 mm high, with developing gonophores,
ROMIZ B276. Whalebone Bay, on Pennaria disticha,
—-1.5 m, 28 July 1932, one colony with several hydrocauli,
up to 8 mm high, without gonophores, ROMIZ B278.
Atlantic Occan, 2 km SE of Castle Roads, on coral rabble,
—73 m, 1 July 1983, one colony, 22 mm high, without
gonophores, ROMIZ B437. Flatts Inlet, on pelagic
Sargassum natans, 1 December 1989, one colony, with
several hydrocauly, up to 9@ mm high, without gonophores,
ROMIZ B438. Atlantic Ocean, 2 km off Castle Roads, on
algae on rhodoliths, =70 m, 13 May 1991, five colonies, up
to 19 mm high, without gonophores, ROMIZ B430,

Atlantic Ocean, 2.5 km SSE of Castle Roads, on |
rhodoliths, -60 m, two colfonies, up to 29 mm high, with-

out gonophores, ROMIZ B444(),

DESCRIPTION

Colonies up to 29 mm high, with a creeping hydrorhiza.
Hydrocaulus monosiphonic, unbranched, straight basally,
geniculate distally, divided at regular intervals beyond
basal region into internodes by distinel oblique nodes;
most cauline mtermodes hydrothecate but shorter athecate
ones also frequent, all caunline internodes with perisarc

ol Erei ot =R R R TR o

Rt

T O




Fic. 9. Halopieris diaphana: a, part of hydrocladium, lateral view, with two hydrothecas, ROMIZ B438; &, part of hydrocladium, later-
al view, with two hydrothecae, ROMIZ B439; ¢, gonotheca, ROMIZ B276; d, part of hydrocladium, front view, with two hydrothecae,
ROMIZ B438; e, part of hydrocladium, front view, with two hydrothecae, ROMIZ B439. Scales equal (.25 mm.

thickened near proximal and distal ends; hydrothecate
cauline internodes 363-883 pm long, 93-186 pm wide,
70-177 pm wide at nodes, each with a proximal nema-
totheca, a hydrotheca, two lateral nematothecae, one to
three distal nematothecae, and one or two apophyses given
off laterally to hydrotheca; proximalmost hydrothecate
internode of hydrocaulus typically with two opposite
apophyses, second hydrothecate internode with one
apophysis or less frequently with two opposite ones,
remaining hydrothecate internodes typically with a single
apophysis each, these apophyses given off altemately
from each side. Apophyses shori, stump-shaped, each sup-
porting a hydrocladium; nematothecae typically absent,
mamelon absent. Hydrocladia almost always unbranched,
upto 5 mm long, directed outward at an angle of about 70°
from axis of hydrocaulus, frontal side convex; most prox-
imal internode short, 47-79 pm in length, demarcated by
a straight node proximally and & slightly oblique node dis-
tally, hydrothecae and nematothecae lacking; remainder of
hydrocladium typically divided into one to 10 alternating
athecate and thecate internodes; sometimes with two or
more thecate internodes or with two or more athecate
intemodes in sequence. Thecate infernodes 280671 pm
long, each with a decidedly oblique node proximally, a
nearly straight node distally, a median inferior nematothe-
ca, a large hydrotheca, two lateral nematothecae each
bomne on a variably developed peduncle, and with or with-
out a tiny median superior nematotheca in axil between
internode and adcauline wall of hydrotheca; athecate
internodes beyond most proximal one 149-35% um long,
gach with an almost straight node proximally, a decidedly
oblique node distally, and with one or less frequently two

nematathecae. All nematothecae bithalamic, scoop-shaped
to cone-shaped; median nematothecae considered immov-
able; lateral nematothecae movable, variably developed,
someiimes reaching beyond margin of hydrotheca and
sometimes not. Hydrothecae large, 186-242 um decp,
cup-shaped to bell-shaped, axis oblique to that of inter-
nade; adcauline wall adnate to internode for about two-
thirds of length, convex proximally, straight to concave
distally; abcauline wall ncarly straight, or convex basally
and concave distally; margin entire, flaring, perpendicular
or nearly so to axis of hydrotheca, aperture circular, dia-
magter 186238 pmy; intrathecal septum lacking. Hydranths
with about 14 to 18 filiform tentacles.

Gonophores fixed sporosacs. Gonothecae clavate,
about 375 pm long, 295 pm wide, aperture diameter 30
pm; each gonotheca arising via short pedicel from hydro-
cladial apophysis; perisarc thin; basal region bearing two
nematothecae.

REMARKS

Anisocalyx digphanus was originally described by Heller
(1868) from a single hydroid specimen collected on the
Dalmatian coast of the Adnatic Sea. Heller provided a
skeich of the species, but no satisfactory figure of it under
that specific name appeared until Stechow (1512) illus-
trated fertile material from Villefranche, France. The spe-
cific name has subsequently been combined with various
plumularicid generic names, including Plumularia
Lamarck, 1816; Pelyplumaria G. O, Sars, 1874;
Halopreris Allman, 1877; Antennella Allman., 1877;
Schizotricha Allman, 1883; Thecocarpus Nutting, 1900,
and Thecocaulus Bale, 1915. Most recent authors (e.g.,
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Vervoort, 1968; Millard and Bouillen, 1973; Garcia,
Aguirre, and Gonzalez, 1978; Ryland and Gibbons, 1991;
Cairns et al., 1991; Pires et alL, 1992; Calder, 1993) have
applied the binomen Halopteris diaphane to the species.

Driesch (1890) described a hydroid from the Adriatic
Sea as Plumularia catharina var. alternans. Stechow
(1919a) is followed herc in assigning that record to the
synonymy of Halopteris diaphanag.

Stechow (1912) compared this species with
Plumularia alternata Nutting, 1900, from the West Indies,
and concluded that the two were likely conspecific. Later
that same vear, Billard (1912) assigned material from
Roscoff, France, 1o P. alternata. Differences used to dis-
tinguish Plumularia alternata, as well as P. cornucopiae
Hincks, 1872b, from Halopteris diaphana were reviewed
in detail by Bedot (1914). Bedot discounted the taxenom-
ic significance of variable characters purportedly separat-
ing these species, such as cauline internode length, gener-
al hydrothecal size, prominence of the peduncles support-
ing lateral nematothecac, and number of nematothecae on
cauline athecate internodes. He concluded that the three
were coterminous, an opinion upheld by authors including
Stechow (1919a), Hamond (1957), and Comelius (1995).
The warm western Atlantic P. alternata was also referred
to P. diaphana by Fraser (1944).

Hartlaub (1901) assigned hydroids from Laysan
Island, Pacific Ocean, to Phenularia buskii Bale, 1884.
Billard (1913:31, footnote) concluded that Hartlaub’s
material was probably referable instead to Phunnlaria
alternata (=Halopteris diaphana). 1 follow Billard, and
Vannucci Mendes (1946), in regarding Hartlaub’s recerd
of P. buskii as a possible misidentification of the present
species.

Broch (1913) identified hydroids on floating seaweed
from the Sargasso Sea as Plunudaria catharina Johnston,
1833, The description and illustration of this material indi-
cate that Broch’s material was almost certainly the same
species herein identified as Halopreris diaphana. Broch’s
suggestion that £, qlfernara should be referred to P. catha-
ring was refuted, with justification, by Stechow (1919a).
Other reports of Halopteris catharing from pelagic
Sargassum in the North Atlantic (e.g., Timmermann, 1932;
Burkenroad, in Parr, 1939; Friedrich, 1969; Morris and
Mogelberg, 1973; Butler et al., 1983) are likewise regard-
ed here as misidentifications of H. digphana. At Bermuda
in the Sargasso Sea area, Halopteris diaphana has been
reported on both Sargassum fluitans and S. natans (Calder,
1995); by contrast, H, catharing was not found there on
either species.

Jarvis (1922) identified hydroids from several loca-
tions in the western Indian Ocean as Plumularia alterna-
tee. Millard (1962) reexamined the material and concluded
that part of it was referable to Halopteris glutinosa
{Lamouroux, 1816). Although Jarvis’ record was question-
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ably included in the synonvmy of H. diaphana by Millard
and Bouillon (1973}, it was reassigned again to H. gluri-
nosa by Millard (1975).

Broch (1933) regarded Plumularia siliquosa Hincks,
1877, from the coast of Guernsey as a form of the species
that he called Antenella [sic] diaphana. The species
described by Hincks (1877) lacked an erect hydrocaulus,
typically present in Halopreris diaphana, and its hydrocla-
dial internodes were all thecate instead of alternately athe-
cate and thecate. In spite of its decidedly different colony
construction, several authors have followed Broch in
regarding P sifiguosa as a form of H, diaphana (e.g.,
Leloup, 19335; Vervoort, 1959, 1968; Garcfa, Aguirre, and
Gonzalez, 1978; Ramil and Vervoort, 1992a). Cornelius
(1995) regarded P siliquosa, as well as H. diaphana, as
conspecific with Antennella secundaria (Gmelin, 1791). 1
follow authors such as Stechow (1923a), Riedl (1959},
Rees and Thursfield (1965), and Patriti (1970) in recog-
nizing Antennella siliquosa as a valid species, distinct
from H. diaphana and A. secundaria.

Stechow (1919a), Bedot (1921a, 1925), Bennitt
(1922), and Vannucci (1949) regarded Schizotricha tenel-
la (Verrill, 1874) as conspecific with Halopteris diaphana.
Schizotricha tenella can be distinguished from H.
diaphana in having (1) branched instead of unbranched
hydrocladia, (2) hydrocladial internodes of three altemat-
ing types (short athecate, long athecate, and thecate)
instead of two (athecate and thecate), and (3) larger
colonies (Calder, 1983).

Fraser (1944), without explanation, referred Leloup’s
(1935} record of Anmteneila [sic] diaphana from the
Caribbean to Schizotricha tenella, However, Van
Gemerden-Hoogeveen (1965) reexamined Leloup’s mate-
rial and assigned it to Antennella diaphana diaphana. As
for 8, tenella, there now appear to be no valid records of it
from the Caribbean region. The species is common fo
abundant in temperate coastal waters and estuaries of the
east coast of the United States (Fraser, 1944; Calder,
1983), and has been collected from a coastal river system
in Pemambuco state, Brazil (Calder and Ma¥al, unpub-
lished data).

Vannucci (1951) established Schizotricha billardi as a
new name for material from OCbock, Red Sea, that Billard
(1904b) had identified as Plumularia alternata. The iden-
tity of Billard’s hydroid had been questioned earlier by
Bedot (1914), who suggested that it might represent a dis-
tinct variety or even a different species. However, Stechow
(1919a) and Bedot (1923) assigned Billard’s report of F.
alternata to P. diaphana, and Vannucet’s records of S, bil-
lardi from Brazil were considered referable to Halopteris
diaphana by Pires ¢t al. (1992).

Hydroids assigned to this species from Bermuda var-
ied considerably in colony form. Those growing on pelag-
ic Sargassem and on substrates exposed to wave action



were smafl (6~13 mm high), internodes were short (Fig.
9a), lateral nematothecae barely if at aill reached the
hydrothecal margin, and a smail median superior nema-
totheca was absent in the hydrotheca) axil. Those collect-
ed in deeper waters offshore were taller (19-29 mm high),
internodes were longer (Figs. 9b, 9d), lateral nematothecae
often reached beyond the hydrothecal margin, and a small
median superior nematotheca was ofien present in the
hydrothecal axil. Such variations generally accord with
differences 1 Caribbean material ascribed to Halopteris
digphang by Van Gemerden-Hoogeveen (1965) and
Vervoort (1968). Although hydrocladia sometimes arise
directly from the hydrorhiza in hydroids of this species
(e.g., Van Gemerden-Hoogeveen, 1963), colonies from
Bermuda were all plumose in form.

Reduction in size of hydroids on pelagic Sargassum,

noted here for Halopteris diaphana, is frequent among
invertebrate species associated with this substrate in the
open North Atlantic (Ekman, 1953; Adams, 1960).

REPORTED RANGE

Bermuda: floating Sargasswm and shallow inshore waters
(Congdon, 1907, as Plumularia alternata; Bennitt,
1922, as Plumularia diaphana; Calder, 1986, 1993,
1995).

Circumglobal distribution: western Atlantic {Vervoort,
1968): eastern Atlantic (lzquierdo, Garcia-Corrales,
and Bacallado, 1986); Indian Ocean (Mammen, 1965,
as Schizotricha diaphana), western Pacific
(Pennycuik, 1939); eastern Pacific (Fraser, 1948, as
Plumularia diaphanay).

Family Aglaopheniidae Marktanmer-Turneretscher, 1890

Aglaopheniidae Marktanner-Turneretscher, 1890:262.

Halicorpariidae Marktanner-Turneretscher, 1890:277
finvalid name, type genus Halicornaria Allman,
1874a, a junior homonym of Halicornaria Hincks,
1865].

DIAGNOSIS

Colonies with hydrocauli erect, branched or unbranched,
monesiphonic or polysiphonic, arising from a creeping
hydrorhiza or from anchoring filaments. Hydrociadia
alternate or opposite in one plane, or arranged spirally.
Hydrothecae with or without marginal cusps, with or with-
out an infrathecal septum, occurring only on hydrocladia.
Nematophores with nematothecae, not as naked sar-
costyles. Nematothecae well developed, monothalamic,
immovable, those of cormidia typically at least partly
fused to hydrothecae; each cormidium (part of 2 hydrocla-
dium comprising an internode, a hydrotheca, and nema-
tothecag) with one or more pairs of lateral nematothecae
flanking a hydrotheca, and typically with an unpaired
median inferior nematotheca that may be doubled or have
two terminal apertures.

Gonophores fixed sporosacs or rarely liberated as
medusoids; gonothecae solitary or aggregated, lacking
nematothecae, either unprotected or protected by corbulae
or other phylactocarps.

REMARKS

Allman (1883) subdivided the Plumulariidae McCrady,
1859, as broadly understood at the time, by recognizing
the subfamily Eleutheroplea for species with “movable”
nematothecae, and the subfamily Statoplea for those with
“fixed” nematothecac (see Superfamily Plumularioidea,
Remarks). As noted carlier, neither of these names, nor

subsequent modifications of them, are available under the
code (ECZN, 1985, Art, 11f),

Marktanner-Turneretscher (1890) acknowledged
Allman’s (1883) two major subdivisions of Plumulariidae
sensu lato. In his classification, however, he included a
more restricted family Plumulariidae under the
Eleutheroplea, and founded two new family-group names
{Aglaopheniidae and Halicornariidae) under the Statoplea.
Although either Stechow (1911) or Broch (1918) has usu-
ally been credited as author of the name Aglaopheniidae,
Marktanner-Tumeretscher made the name available earli-
er. Broch contributed by providing a diagnosis of the
Aglaopheniidae, and by strongly justifying its recognition
as a family separate from the Plumulariidae. As discussed
below (Subfamily Gymmangiinae, Remarks), the name
Halicornariidae is invalid because its type genus is a junior
homonym (ICZN, 1985, Art. 39).

The number of genera admitted to the Aglaopheniidac
is still unsettled. Stechow (1923a), who recognized the
group as a subfamily (Aglaopheniinae), assigned 15 nom-
inal genera to it (Aglaophenia Lamouroux, 1812;
Lytocarpia  Kirchenpauer, 1872 Macrorhynchia
Kirchenpavuer, 1872; Gymrangium Hincks, 1874;
Cladocarpus Allman, 1874a; Nematophorus Clarke, 1879,
Halicornopsis Bale, 1882, Acanthocladium Allman, 1883;
Streptocaulus Allman, 1883:; Monoserins Marktanner-
Turneretscher, 1890; Nuditheca Nutting, 1900; Dinotheca
Stechow, 1911: Haliaria Stechow, 1921b: Halicetta
Stechow, 1921b; and Aglaria Stechow, 1923b). Leloup
(1932a) referred 12 nominal genera to the family
(Aglaophenia, Cladocarpus, Streptocaulus, Monoserius,
Dinotheca, and Aglaria, as well as Aglaophenopsis
Fewkes, 1881; Lytocarpus Allman, 1883; Pentandra von
Lendenfeld, 1884; Thecocarpus Nutting, 1900,
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Nematocarpus Broch, 1918; and Halicornaria aucl.).
Bouillon (1985) also included 12 nominal genera in the
Aglaopheniidae (Aglaophenia, Gymnangium, Cladocar-
pus, Lytocarpus, Streptocaulus, Monoserius, Thecocar-
pus, and Nuditheca, plus Tetranema Fraser, 1937 {not
Tetranema Haeckel, 1879]; Anarthroclada Naumov, 1933;
Pentatheca Naumov, 1955; and Cladocarpoides Bogle,
1984), The status of each of several nominal genera relat-
ed to Cladocarpus was considered by Vervoort (1966)
and Ramil and Vervoort (1992b). Besides Cladocarpus,
Ramil and Vervoort recognized Nematocarpus, Aglao-
phenopsis, Streptocaulus, and Cladocarpoides as valid or
provisianally so.

Of the 25 nominal genera referred to the taxon by
these authors, 11 are assigned to the Aglaopheniidae here
(Aglaophenia, Macrorhynchia, Lytocarpia, Gymmangium,
Cladocarpus, Aglaophenapsis, Acanthocladium, Strepto-
caulus, Pentandra, Monoserius, and Cladocarpoides).
Three are regarded as congeneric with Gyvmnangium
(Haliaria. Halicetta, Halicornaria auct.), two with Lyto-
carpia (Lvtocarpus, Thecocarpus), and one each with
Aglaophenta (Aglaria), Macrorhynchia (Nematophorus),
and Aglaophenopsis (Nemafocarpus). Synonymies are
discussed in more detail elsewhere in this report (see
Subfamily Aglaopheniinae, Remarks; see also Genus
Gymnangism, Remarks; Genus Aglaophenia, Remarks;
and Genus Macrorhynchic. Remarks), Halicornopsis
resembles some aglaopheniid genera, but seems to share
more characters with kirchenpaueriids. It was included in
the subfamily Kirchenpaueriinac by Miltard (1975) and in
the family Kirchenpaueriidac by Bouillon (1985), and is
treated here as a kirchenpaueriid. Dinotheca was recog-

nized as valid by Leloup (1932a) and Vervoort (1966),
although they considered it close to Cladocarpus. Millard
(1975}, Bouillon (1985), and Rees and Vervoort (1987)
regarded Dinotheca as congeneric with Cladocarpus.
Ramil and Vervoort (1992a) implied that Dinotheca
should be referred to Streprocaulus instead, based on the
morphology of the phylactocarp. The name Tetranema
Fraser, 1937, is an invalid junior homonym of Tetranema
Haeckel, 1879 (ICZN, 1985, Art. 52), and is replaced by
Astrolabia Naumov, 1955. Nuditheca, Astrolabia,
Pentatheca, and Anarthroclada are referred here to the
Halopterididae Millard, 1962, instcad of the
Aglaopheniidae (see Family Halopterididae, Remarks;
Subfamily Gymnangiinae, Remarks).

Aglaopheniids range from high latitudes to the trop-
ics, and from intertidal habitats to ocean trenches. As with
plumularioids generally, however, they are predominanily
warnt-water hydroids. Off the Atlantic coast of North
America, for example, only five species have been report-
ed north of Cape Cod (Fraser, 1944) compared with 41 for
the tropical western Atlantic (Bogle, 1975). Yet
aglaopheniids are also represented overall by more species
at depths of 200-1000 m in the western North Atlantic
than any other hydroid family (Calder, unpublished data).
The Aglaopheniidae was also the most diverse hydroid
family in collections from depths of 200-6000 m by the
Galathea Expedition (Vervoort, 1966).

The family Aglaopheniidae is represented by three
genera in Bermuda, Gymnangium Hincks, 1874;
Aglaophenia Lamouroux, 1812, and Macrorhynchia
Kirchenpauer, 1872,

Subfamily Gymnangiinae, subf, nov.

DIAGNOSIS
Aglaopheniid hydroids with gonophores unprotected by
phylactocarps.

REMARKS

For more than a century it has been recognized that
aglacpheniids (or “statopleans™) are divisible into two dis-
tinct groups based on presence or absence of phylacto-
carps associated with gonophores. Those taxa with pro-
tected gonophores have been named “Statoplea
Phylactocarpa” (e.g., Allman, 1883:4) or “Aglaopheniidae
phylactocarpa” (Leloup, 1932a:13). Their counterparts,
with unprotected gonophores, have been called “Statoplea
Gymnocarpa” or “Aglaopheniidae gymmocarpa.” None of
these names has standing in zoological nomenclature
(ICZN, 1985, Art. 4). Biological differences between the
two groups arc such that separate subfamilies are recog-
nized for them here. In addition to the subfamily
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Aglaopheniinae Marktanner-Turneretscher, 1890, which
includes all aglaopheniids with protected gonophores, a
new subfamily, Gymnangiinae, is founded here for those
in which the gonophores are unprotected.

The nominal family Halicornariidae Marktanner-
Turneretscher, 1890, though intended to be similar in
scope to Gymmangiinae as defined here, is invalid (ICZN,
1985, Art. 39). lts type genus, Halicornaria Aliman,
18744, is a junior homonym of Halicornaria Hincks, 1865
(see Gemus Gymnangium, Remarks; see also Genus
Halopteris, Remarks). 1t is clear from the taxa included by
Marktanner-Turneretscher that his Halicomariidae was
based on the usage of the name Halicorngria auct.
(=Gymnanginm Hincks, 1874}, and not on Halicornaria
Hincks, 1865.

The subfamily Gymnangiinae currently includes only
its type genus, Gymnangium Hincks, 1874, The genus
Nematocarpus Broch, 1918, reputedly has unprotected



gonophores (Broch, 1918), but hydrocladial appendages
resembling phylactocarps of Aglaopheniinae are present.
Nematocarpus is referred here to the subfamily
Aglaopheniinae, although as a congener of Aglaophen-
opsis Fewkes, 1881,

Gonophores are unprotected by corbulae or by phy-
lactogonia in four other genera frequently assigned (o the
Aglaopheniidae  (i.e., MNuditheca Nutting, 1900;
Anarthroclada Naumov, 1955, Astrolabic Naumaov, 1955
(=Tetranema Fraser, 1937, an invalid junior homonym of
Tetranema Haeckel, 1879); and Pentatheca Naumov,
1955}, in these four, however, gonothecae are morpholog-
ically like those of halopteridids and decidedly unlike
those of aglaophentids. In establishing Nuditheca, Nutting
(1900) remarked on its resemblance io the “gleutheroplea”
in characters such as nematophore shape, hydrocladial
branching, and gonophore morphology. Moreover, axil-
lary hydrothecae are present on the hydrocaulus in the type
(USNM 4424) of Nuditheca daillii (Clark, 1876). type
species of Nuditheca, as well as in Astrolabia (Fraser,
1937; Naumov, 1955, 1960). The presence of cauline
hydrothecae is diagnostic of the family Halopterididae
Millard, 1962. Axillary hydrothecae are also present in
material (Zoological Institute, Russian Academy of
Sciences [ZISP], no catalogue number) of Anarthroclada
parmata Naumov, 1955, type species of Anarthroclada.
The hydrocaulus in a specimen (ZISP, no catalogue num-
ber) of Pentatheca angulifera Naumov, 1955, type species
of Pentatheca, was strongly polysiphonic, even at the dis-
tal end of the colony. and axillary hydrothecac were hid-
den. However, they were apparent when & fragment of the
specimen was treated with a sodium hypochlorite solution,
the outer tubes of the stem removed with fine forceps, and
the primary axial tube stained with chlorazol black. The
morphology of nematothecae and gonothecae and the
presence of cauline hydrothecae set these four genera apart
from aglaopheniids {(and from plumularioids other than
halopteridids). They are referred here to the family
Halopterididae.

Genus Gymnangium Hincks, 1874

Gymnangium Hincks, 1874:128.

Halicornaria auct. [not Halicornarig Allman, 1874a:476;
invalid junior homonym of Halicornaria Hincks,
18635 (Hydrozoa)].

Taxella Allman, 1874b:179.

(ronangium Bedot, 1916a:109 [incorrect subsequent
spelling].

Haliaria Stechow, 1921h:897,

Halicetta Stechow, 1921b:897.

Gymnagium Wedler, 1975:333 [incorrect subsequent
spelling].

Gymnanguim Van Pragt, 1979:934 [incorrect subsequent
spelling].

Gymnnangium Rees and Vervoort, 1987:166 [incorrect
subsequent spelling].

DIAGNOSIS

Colonies with hydrocauli erect, often stout, monosiphonic
or polysiphonic, branched or unbranched, arising from a
creeping hydrorhiza or from anchoring filaments.
Hydrocladia unbranched, alternate or opposite, given off
from opposite sides of hydrocaulus. Hydrothecae occur-
ring only on hydrocladia; typically more or less cone- to
sac-shaped; margin with or without cusps; abcauling
intrathecal septum present or absent. Each hydrotheca
with a pair of lateral nematothecae and a single adnate
median inferior nematotheca.

Gonophores fixed sporosacs or released as medu-
soids. Gonothecae solitary, lacking nematothecae, not pro-
tected by corbulae or other phylactocarps, typically borne
on hydrocladia or on hydrociadial apophyses.

TYPE SPECIES

Halicornaria montagui Billard, 1912 |replacement name
for Aglaophenia pennatula sensu Hincks (1868) (not Ellis
and Sclander, 1786)], by sabsequent designation by
Stechow (1923a).

REMARKS

Gymnangium Hincks, 1874, Halicornaria Allman, 18744,
and Taxella Allman, 1874b, have long been treated as
coterminous generic names. Stechow (1921c) clarified the
relative priority of the three, noting that Hincks’s (1874)
published account of Gymnangium in February predated
Allman's (1874a) establishment of Halicorngrig in April
and Allman’s (1874b) founding of Taxefla in December of
the same year. Although extensive usage of Halicornaria
in reference to this taxon continued for some time after
Stechow’s (1921¢) account, the name Gymmangium is now
widely recognized as the valid name of the genus (e.g.,
Rees and Thursfield, 1965; Mammen, 1965; Vervoort,
1966; Bogle, 1975; Millard, 1975; Bouillon. 1985; Rees
and Vervoort, 1987; Cornelius, 1993).

In fact, Halicornaria Alltman, 1874a, is an invalid
junier homonym of Halicornaria Hincks, 1865. The name
Halicornaria was attributed 1o G. Busk by both Hincks
{1868) and Allman (1874a), and later by Nutting (1900),
Fraser (1944), Ralph (1961), and many others. However,
Busk used the name only in an unpublished manuscript
(Bedot, 1910; Stechow, 1919a). Halicornaria was first
made available by Hincks (1865), as discussed elsewhere
in this report (see Genus Halopteris, Remarks}, and later
by Allman (18742) to denote a different taxon.

Moreover, as defined by their type species, it appears
doubtful that Halicornaria Allman, 18742, and
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Gymnangium are actuaily congeneric. Halicormaria was
inadequately founded taxonomically and nomenclaturally
by Allman (18742), and it remained so for nearly a centu-
ry because of the lack of a valid type-species designation.
Allman (1874a:277) originally included “Plumutaria pen-
natwla of Lamarck™ from Britain [=Aglaophenia pennatu-
Ia sensu Hincks {1868) (not Ellis and Solander, 1786)] and
Hualicornaria ramulifera Altman, 1874z, in Halicornaria,
but did not specify either as its type species. Broch's
(1918:195) subsequent designation of Halicornaria bipin-
nata Allman, 1876, as type specics is invalid because the
species was not one of the two originally included in the
genus {(ICZN, 1985, Art. 69). Vervoort (1966) incorrectly
considered H. ramulifera 10 be the type by monotypy, but
thal designation is nevertheless valid under current ICZN
rules (ICZN, 1985, Art. 69a [iv]). With that established, I
doubt that Halicornaria ramulifera, type species of
Halicornaria, and Halicornaria montagui Billard, 1912,
type species of Gymnangium, should be assigned 1o the
same genus, considering the significant character differ-
ences between them.

Eartier, Broch {1918) removed H. ramulifera from
Halicornaria to a monotypic new genus, Nematocarpus,
characlerized by its peculiarly branched hydrocladia.
Nematocarpus, a junior objective synonym of the invalid
name Halicornaria Allman, 1874a, was subsequently
referred to the synonymy of Cladocarpus Allman, 1874a,
by authors such as Stechow (1923a), Millard (1975), and
Bouillon (1985). This seems inconsistent because
gonophores of Cladocarpus, where known, are protected
by phylactocarpial appendages of hydrocladia while those
of N. remuliferus are described as unprotected (Broch,
1918). Vervoort {1966) observed that the differences
between Cladocarpus and Nematocarpus were unciear. 1
agree with the view of Bogle (1975), however, that
gonophores are afferded protection by hydrocladial
appendages in hydreids of the genus, and that these
appendages are morphologically different from those of
Cladocarpus. Nematocarpus is regarded here as congener-
ic with Aglaophenopsis Fewkes, 1881 (see Subfamily
Aglaopheniinae, Remarks).

Stechow (1921b) established Haliaria and Halicetia
as nominal genera distinguished from Gymnangium on the
basis of hydrothecal characters, Leloup (1932a) regarded
them as no more than subgenera of Halicornaria auct.
(=Gymnangium), 1 concur with recent authors such as
Bouillon (1985) and Rees and Vervoort (1987) that
Haliaria and Halicetra are best included within
Gymnangiun, at least until more is known about relations
among species within the genus. In particular, additional
information is nceded on the natre of the gonophores in
these hydroids (Rees and Vervoort, 1987},

Bouillon (1985) included Aglaophenoides Fraser,
1943, in the synonyvmy of Gymnangium. Aglaophenoides
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was established by Fraser (1943) for fertile material of a
hydroid that he considered to be conspecific with
Aglaophenia mammillata Nufting, 1900, Gonothecac in
Fraser’s material, reportedly unprotected and arising from
the cavities of hydrothecac at the proximal ends of hydro-
cladia, were considered by him to be diagnostic of the
nominal genus. Bogle (1973) reserved judgment about the
nature of these putative gonophores, but she suspected that
Fraser's hydroids may have been identical with
Aglaophenia latecarinate Allman, 1877. 1 agree, after
comparing hydroids studied by Fraser (1943} in establish-
ing Aglaophenoides (MCZ, no catalogue number) with
specimens of A. latecarinata from Bermuda having corbu-
lae. Gonophores in the MCZ material are indeed much as
Fraser described them (see Fig. 17¢), but the hydroids are
otherwise indistinguishable morphologically from A. laze-
carinata. These peculiar gonophores, the only basis for
recogunition of Aglaophenpides, are interpreted as possibly
teratotogical here. Accordingly, Fraser’s nominal genus is
removed from the synonymy of Gymnangium to that of
Aglaophenia Lamouroux, 1812, Even if Aglaophenoides
is not congeneric with Aglaophenia, il should be excluded
from Gymnangium because reproductive structures char-
acterizing the two are different in their location and mor-
pholagy.

Gymngngiygm is immediately distinguishable from
other genera of aglaopheniids in having neither corbulae
nor other phylactogenia.

Recognition and separation of species in
Gymnangium is problematic because morphelogical vari-
ability within some taxa of the genus is reported to be con-
siderable. There is evidence, particularly from stadies on
Gymnangium hians (Busk, 1852}, that the dentition of the
hydrothecal margin and the length of the median inferier
nematotheca are quite variable intraspecifically in
hydroids of the genus (e.g., sec Billard, 1913; Millard,
1975; Vervoort and Vasseur, 1977).

Auto-epizoism, in which some hydroids grow as epi-
zoites on the same or on related species (Millard, 1973,
1975), is known to occur im several species of
Gymnangiun. Auto-epizoites are commonly stunted and
usually abnormal in appearance, adding another complica-
tion to the recognition of species in this genus.

Although gonothecae have been presumed to be fixed
in species of this genus, medusoids are liberated in
Cymnangium feriusi (Billard, 1901a) according to N.
Gravier-Bonnet (in Bouillon, 1985).

Species of Gymnangium occur in lower latitundes on
both sides of the Atlantic, in the Indian Ocean, and from
the western Pacific eastward to Hawaii. As noted by Fraser
(1946), none has apparently been discovered to date in the
eastern Pacific.



Gymnangium sinuosum (Fraser, 1925)
Fig. 10

Halicornaria speciosa—Nutting, 1900:127 [part] [not
Gymnangium speciosun (Allman, 1877},

Halicornaria sinuosa Fraser, 1925171, figs. 7a—<.

Aglaophenia allmani—Leloup, 1935:57 [part] [not
Aglaophenia allmani Nutting, 1900].

not Halicornaria sinucsa—Leloup, 1937a:110, fig. 13
[=Gymnangium speciosum (Allman, 1877))],

Halicornaria hians var. balei—Van Gemerden-
Hoogeveen, 1965:70, figs. 39-41 [Tnot Gymnangium
hians balei (Marktanner-Tumeretscher, 18901].

Gymnangium hians var. balei—Vervoorl, 1968:114 [?not
Gymnangium hians balei (Marktanner-Turneretscher,
1890)].

Gymnangium sinuosum—Nvervoort, 1968:114,

TYPE LOCALITY

“Fishhawk Station 7511, 2-1/8 miles SSE of Fowey Rock
Light, Gulf Stream off Cape Florida. 45 fathoms [82 m]”
(Fraser, 1925).

MATERIAL EXAMINED

Atlantic Ocean, 2.5 km E of §t. David’s Lighthouse, on an
aglaophentid hydrocaunlus on calcareous rubble, —85 m, 27
May 1991, one colony, 3.3 cm high, without gonophores,
ROMIZ B385.

DESCRIPTION

Colony 3.3 cm high, arising from apophysis of an 8.5-cm-
tong aglaopheniid hydrocaulus that lacked intact hydro-
cladia. Hydrocaulus 470 pm wide basally, unbranched,
monosiphonic, relatively straight, divided into internodes
by distinct to indistinet transverse nodes; ¢ach internode
with one or two fronto-laterally situated hydrocladial
apophyses. These apophyses short, given off alternately
from each side of hydrocaulus, quite closely spaced.
directed upward at an angle of about 60° or more with ver-
tical: each apophysis with two axillary nematothecae and
one inferior nematotheca and supporting a hydrocladium
{except where broken off); cauline nematothecae sac-
shaped, aperture single, large, oval. Hydrocladia reaching
10 mm jong, unbranched; top and frontal sides slightly
convex; each hydrocladium arising directly from an
apophysis and divided into short iniernodes by nearly
transverse nodes. Hydrocladial internodes 503-624 pm
long, 93-186 pm wide at nodes, each with one frontally
placed hydrotheca, one median inferior nematotheca, and
one pair of lateral nemaiothecae; internodal septa absent;
adjacent hydrothecae quite close to one another
Hydrothecae 308-336 pm deep from tip of marginal cusp
to base, curved outward, mitten-shaped; adcauline wall
convex, adnate to hydrocladial internode except for a

FiG. 10. Gymnangium sinuosum, ROMIZ B385: «, part of hydro-
cladinm, lateral view, with two hydrothecae; &, part of hydrocla-
dium, front view, with two hydrothecae. Scales equal 023 mm.

small free part distally; abcauline wall convex basally,
concave medially, nearly straight distally; abcanline
intrathecal septum prominent, curved inward and away
from hydrocaulus, extending more than halfway across
intrathecal cavity; perisarc of moderate thickness,
Hydrothecal aperture 200-214 pm in diameter from
adcauline to abcauline wall, irregularly oval, plane of ori-
fice oblique to axis of internode and to that of hydrotheca;
margin with a pair of shallow lateral concavities located
towards adcauline wall and a single shallow concavity
medially on adcauline wall. Median inferior nematotheca
anvil-shaped, adnate to abecauline wall of hydrotheca but
becoming free distally; apex reaching to or just beyond
margin of hydrotheca; aperture scoop-shaped, open from
apex to abcauline wall of hydrotheca; without an aperture
into hydrothecal cavity. Lateral nematothecae resembling
cauline nematothecae,
Gonophores not seen.

REMARKS

Gymnangium sinnosum 15 scarcely recognizable from the
inadequate original description and illustrations provided
by Fraser (1925). Somewhat better drawings of this
hydroid, and a key to western North Atlantic species
assigned to Halicornaria auct. (=Gymmnangiwm Hincks,
1874), were provided later by Fraser (1944). The best
characterization of the species to date was given by Bogie
(1975). She located syntype maiterial at the California
Academy of Sciences (CAS 021804, reexamined here),
studied other specimens of (. sinuosum from waters off
south Florida, and provided excellent illustrations and a
sound description of this hydroid. Bogle also reported that
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part of the material identified by Nutting (1900) as
Halicornaria speciosa Allman, 1877 (specifically that
from Albatross Station 2640, Straits of Florida south of
Carysfort Reef, 25%05'N, 80°15"W, depth 56 fathoms), was
referable to G. sinuosum as well. 1 agree with her conclu-
gion, after reexamiming slides of these hydroids (USNM
18703—18704) during this study.

Inadequate initial characterization of Gymnangium
simuosim by Fraser (1925) led to a number of subsequent
errors in identification of this species, Part of the material
identified as Aglaophenia (7) allmani by Leloup (1935)
was reexamined by Van Gemerden-Hoogeveen (1965) and
referred, along with additional specimens, te Halicornaria
hians (Busk, 1852) var. balei (Marktanner-Turnerctscher,
1890). These hydroids in turn were considered identical
with Gymmnangium sinuwosum by Bogle (1975), based on
the description and clear illustrations of them provided by
Van Gemerden-Hoogeveen (1965), and I concur. Bogle
also noted that hydroids assigned to Halicornaria sinuosa
by Leloup (1937a) from Tampa Bay, Florida, appear to be
referable to Gymnangium speciosum (Allman, 1877)
instead. A pair of lateral indentations, rather than a single
pair as in G. sinuosum, were depicted on the hydrothecal
margin by Leloup in an illustration of his specimen.

Gymnangium sinuosum and G. speciosum, both orig-
inally described from the vicinity of the Straits of Florida,
have been distinguished largely on the basis of differences
in dentition on the hydrothecal margin. However, studies
such as those on Gymnangium hians (Busk, 1852), a relat-
ed species from the Pacific and Indian oceans, indicate
that this character is inconstant (see Genus Gymnangium,
Remarks). These observations raise the guestion whether
G. speciosum and G. sinuosum are separate species, and
whether in fact they are distinct from G. hians. The two
are treated as separate and distinct here because of differ-
ences in hydrothecal shape (compare Figs. 10 and 11),
Bogle (1975) expressed Little doubr that they were differ-
ent after examining material from Florida, the Bahama
Islands, and the Gulf of Mexico,

Gymuangium sinwosam also resembles Gymnangium
balei (Marktanner-Turneretscher, 1890), originally
described from the Red Sea. The latier was regarded by
Billard (1913) as no more than a variety of the reportedly
widespread Indo-Pacific species Gymnangium hians, an
opinion adopted as well by a number of subsequent
authors including Van Gemerden-Hoogeveen (19635),
Vervoort and Vasseur (1977}, and Rees and Vervoort
(1987). As noted above, hydroids from the tropical west-
ern Atlantic, considered conspecific with those identified
as G, sinuosum here, were referred to “Halicornaria hians
var, balei” by Van Gemerden-Hoogeveen (1965). The
names G. sinuosum and G. balei (as well as G. hians) may
eventually prove to be synonyms, given the apparent sim-
ilarity between Atlantic and Indo-Pacific populations of
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these hydroids. However, the taxonomy of and relation-
ship between G. balei and G. hians still seem somewhat
confused and unsettled, from a brief survey of some rele-
vant literature (e.g.. Ritchie, 1910a; Billard, 1913,
Stechow, 1919a, 1923a; Rees and Thursfield, 1965; Van
Gemerden-Hoogeveen, 1965; Millard, 1975; Vervoort and
Vasseur, 1977, Rees and Vervoort, 1987), and a careful
revision is warranted, Removal of the name G. sinuoswm
to the synonymy of either ope seems premature at present,

The single hydroid colony assigned here to
Gymnangium sinuwosum was found growing on an old stem
of an aglaopheniid, presumably of the same species. Its
hydrocaulus appeared to have arisen from a hydrocladial
apophysis on the original colony.

REPORTED RANGE
Bermuda: deeper coastal waters (Calder, 1993).
Circumglobal distribution: western Atlantic (Bogle, 1975).

Gvmnangium speciosum (Allman, 1877)
Fig. 11

Halicornaria speciosa Allman, 1877:54, pl. 34, figs. 1-5.

Halicornaria variabilis Nutting, 1900:127, pl. 33, figs. 6-11.

Gymnangium speciosum—Stechow, 1923a:237.

ot Halicornaria speciosa—Hargitt, 1927:516 [=?Gym-
nangium hians (Busk, 1852)].

Halicornaria sinuosa—Leloup, 1937a:110, fig. 13 [not
Gymnangium sinuosum (Fraser, 1925)].

Gymnangium speciosa—Yamada, 1959:84.

Gymnagium speciosum—Wedler, 1975:333 [incorrect
subsequent spelling].

TYPE LOCALITY
“Double-Headed Shot Key {Bahamas), from a depth of
from 4 to 5 fathoms [7-9 m]” (Allman, 1877:55).

MATERTAL EXAMINED

Atlantic Ocean, 5 km SSE of Castle Roads, on
Macrorhynchia allmani, —73 m, 26 May 1991, four
colonies, up to 7 cm high, without gonophores, ROMIZ
B386. Atlantic Ocean, 5 km SSE of Castle Roads, on
Macrorhynchia allmani, —65 m, 26 May 1991, 11
colonies, up to 10.53 cm high, three colonies with
gonophores, ROMIZ B387. Atlantic Ocean, 2.5 km E of
St. David’s Lighthouse, on Macrorkynchia allmani, =73
m, 27 May 1991, five colonies, up to 5.5 cm high, with
gonophores, ROMIZ B388. Atlantic Ocean, 4 km NW of
North Rock, on limestone rubble, =73 m, 28 May 1991,
one colony, 7 cm high, without gonophores, ROMIZ
B389, Atlantic Ocean, 4 km NW of North Rock, on lime-
stone rubble, 69 m, 28 May 1991, one colony, 14 cm
high, without gonephores, ROMIZ B350.



DESCRIPTION

Colonies up to 14 cm high; each hydrocaulus arising from
a stolon system creeping over limestone rubble or other
hydroids. Hydrocauli reaching up to 800 pm or more in
width basally, unbranched, monosiphonic, relatively
straight, divided into internodes by distinct to indistinct
transverse nodes; each interncde typically with one or two
fronto-laterally simated hydrocladial apophyses. These
apophyses short, given off alternately from each side of
hydrocaulus, quite closely spaced, directed upward at an
angle of about 60° or more with vertical; each apophysis
with two axillary nematothecae and one inferior nema-
totheca and supporting a hydrocladium (except where bro-
ken off}; cauline nematothecae varying in size, typically
sac-shaped with a single, large, oval to elongate-oval aper-
ture, Hydrocladia reaching 17 mm long, unbranched; top
and frontal sides slightly convex; each hydrocladium aris-
ing directly from an apophysis and separated from it by a
distinct to almost imperceptible oblique node, divided into
short intermodes by oblique nodes. Hydrocladial inter-
nodes 363-471 pm long, 140-214 pm wide at nodes, each
with one frontally placed hydrotheca, one median inferior
nematotheca, and one pair of lateral nematothecae; inter-
nodal septa absent; adjacent hydrothecae relatively close
to one another, Hydrothecae 284-345 pm deep from tip of
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marginal cusp to base, curved outward, sac-shaped;
adcauline wall convex, adnate lo hydrocladial internode
except for a small [ree part distally; abcauline wall convex
basally, concave medially, nearly straight distally;
abcauline intrathecal septum prominent, curved inward
and away from hydrocaulus, extending about halfway
across intrathecal cavity; perisarc of moderate thickness.
Hydrothecal aperture 186-214 pm in diameter from
adcauline to abcauline wall, irregularly oval, plane of
aperture oblique to axis of internode and to that of
hydrotheca; margin with two pairs of shallow lateral con-
cavities and a single shallow concavity medially on
abcauline wall. Median inferior nematotheca typically
curved and somewhat beak-shaped, adnate to abcauline wall
of hydrotheca bul becoming free distally; length quite var-
ied, apex typically extending some distance beyond margin
of hydrotheca; aperture scoop-shaped, open from apex to
abcauline wall of hydrotheca; without an aperture into
hydrethecal cavity. Lateral nematothecae resembling cauline
nematothecae, extending beyond margin of hydrotheca.
Gonophores apparently fixed sporosacs. Gonothecae
essentially eylindrical, each approximately 700 pm high,
truncate at distal end, arising by a short baso-lateral pedi-
cel given off from hydrocladial apophysis: orifice oval to
almost round in cross-section, about 530 pm in diameter.

Fig. 11. Gymnangium speciosumn: a, parts of two hydrocladia, Tateral view, each with two hydrothecae, ROMIZ B3RY: b, part of hydro-
cladium, front view, with two hydrothecae, ROMIZ B3R7; ¢, gonotheca, ROMIZ B387; 4, part of hydrocladium of paralectotype colony
of Halicornaria variabilis Nutting, 1900, hetween Eleuthera and Little Cat Istand, Bahamas, lateral view, with three hydrothecas, USNM

18706. Scales equal 0.25 mm.
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REMARKS

Bogle (1975) recognized three species of Gymnangium in
the tropical western North Atlantic as valid: G. speciosum
(Allman, 1877), G. simuosum (Fraser, 1925), and with
some reservation G. longicauda (Nutting, 1900). To this
should apparently be added G. arcuatum (Lamouroux,
1816), the type locality of which is reportedly “Mer des
Antilles.” This species has not subsequently been reported
from the tropical western Atlantic, although il has been
recorded [rom South Africa and the Indian Ocean
(Millard, 1975). It is distinctive in being dichotomously
branched (Lamouroux, 1816) and in lacking a true
intrathecal septum (Billard, 1907, Van Pragt, 1979).
Halicornaria plumosa Allman, 1883 (an invalid junior
homonym of Halicornaria plumosa Armstrong, 1879)
from Brazil is much like and possibly conspecific with G.
longicauda. As for the invalid name H. plumosa Allman,
1883, Marktanner-Tumeretscher (1890) established the
name Halicornaria allmanii for material from South
Africa that he considered conspecific with Allman’s
species, but accounts of the two appear 1o be different.

Halicornaria variabilis was described by Nutting
(1900) from material collected at three stations (69, 72,
76) during the Bahama Expedition of the State University
of Iowa. Nutting {1900:128) recognized the similarity of
this species to Gymnangium speciosum, but distinguished
it largely on the size and shape of its cauline nematothe-
cac. Syntypes from Station 72 (USNM 18707, and two of
three stides catalogued USNM 18705) are certainly much
like G. specivsum. Other syntype specimens from Station
69 (two of three slides catalogued USNM 18706) and
Station 76 (one slide catalogued TUSNM 18705, another as
USNM 18706) appear different in having decidedly
reduced median inferior nematothecae (Fig. 11d}). In spite
of such seeming differences Bogle (1975) referred all of
these syntypes (USNM 18705, 18706, 18707) to G. spe-
ciosum, discounting supposed dissimilarities in nema-
totheca development or in size of cauline nematothecae
alluded to by Nutting (1900). She reported finding the
same characters in type material of G. specioswn that
Nutting considered diagnostic of G. variabilis.

1 accept Bogle’s (1975} conclusion that Gymnangiwn
variabifis and G. speciosum are conspecific, given the
vartations noted by Millard (1973, 1975) in South African
species of this genus and especially in the characters of
epizoolic specimens of . arcuatuwm, G. africanum
(Millard, 1958), and . exserfum (Millard, 1962), Notably,
data on slides of material from Station 76 indicate that al
least some syntypes of G. variabilis were "parasitic” (i.e.,
epizootic), and their development was described by
Nutting (1900) as follows. Young colonies, growing on
Macrorhynchia allmani (Nutting, 1900), consisted of sin-
gle hydrocladia given off from a creeping hydrorhiza.
Erect colonies on the same hydrorhiza were presumably
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formed trom the conversion of a hydrocladium to a hydro-
caulus, which in turn gave off hydrociadia. This account is
similar in some respects to that outlined by Millard (1973)
fer modified epizootic forms of G. arcuatum, although a
hydrocaulus in that species appears to develop directly and
not from the tansformation of a hydrocladium. Millard
found that hydrothecae on erect pants of epizootic colonies
were more like those of the “normal form™ in their develop-
ment, making it possible to establish the identity of the
species. It therefore seems possible that all of Nutting’s mate-
rial of G. variabilis is conspecific, in spite of its variability,
and paralectotype colonies from Station 72 supporl Bogle's
conclusion that the species is identical to G. speciosum,

Two syntype colonies of Gymnangium variabilis from
Station 72, one unsiained and the other stained, are mount-
ed on slide USNM 18707. The unstained colony is chosen
here as the lectotype of G. variahilis. The stained colony
and those on slides USNM 18705 and USNM 18706 are
hereby designated as paralectotypes of the same species.
The lectotype is an 8-mm-high fragment of a celony, with
hydrecladia but without gonothecae. The slide label
includes the following information about the specimen:
“Halicornaria variabilis Nutting, Station 72, Bahama
Exped. 1893.” The hydroid was collected in July 1893 in
“shallow water beiween Eleuthera and Little Cat Island,
Bahamas™ (Nutting, 1895, 1900).

Bogle (1975) noted thal there was considerabie vana-
tion in her material of Gymnangium speciosum, including
the length of the median inferior nematotheca, She ques-

F16. 12. Gymnangium hians, Torres Strait, BMNH 99.7.1.6250:
a, part of hydrocladium, lateral view, with two hydrothecae; b,
part of hydrocladium, front view, with two hydrothecas. Scales
equal (.25 mm.



tioned whether G. longicauda, largely distinguished by its
fong median inferior nematothecae, might not be identical
0 G. speciosum. The status of G. longicauda is still
unctear, although il was not recognized as valid in Cairns
et al. (1991}, No specimens approaching the form of G.
longicauda were observed among hydroids collected from
Bermuda.

Gymnangium speciosum is similar to hydroids from
tropical and subtropical regions of the Pacific and Indian
oceans that have been assigned to G. hians (Busk, 1852).
This is apparent when specimens referable to the two are
compared (Figs. 11-12). Busk’s (1852) material of G.
higns from Torres Strait, northern Australia (BMNH No.
99,7.1.6250, labelled “type?”), differs from G. speciosum
in having (1) hydrothecae inserted with their main axis at
a much wider angle to the internode, (2) more sharply

pointed marginal cusps, (3) shorter internodes, {(4) a fonger
free distal wall, (5) a straighter intrathecal septum. (6) lat-
eral nematothecae that appear smaller and are hidden
beneath the margin of the hydrotheca when viewed from
the top, (7} a wider orifice, and (8) a concave distal wall.
Many of these characters are known Lo vary in species of
the genus, but the differences between Atlantic and west-
ern Pacific hydroids are such that separate species are rec-
ognized for them here.

Hydroids from Amoy (Xiamen), southern China, were
referred to this species by Hargitt (1927). His specimens
may have been referable to Gyvmnangium hians instead.

REPORTED RANGE
Bermuda: deeper coastal waters (Calder, 1993).
Circumglobal distribution: western Atlantic (Bogle. 1975},

Subfamily Aglaopheniinae Marktanner-Turneretscher, 1890

DIAGNOSIS
Aglaopheniid hydroids with gonophores protected by phy-
lactocarps; these phylactocarps either occur in place of
hydrocladia, or arise as appendages of normal or reduced
hydrocladia.

REMARKS
Aglaopheniids are divided here into two subfamilies, one
in which the gonothecae are protected by phylactocarps
(subfamily Aglaopheniinae Marktanner-Turneretscher,
189(), and another in which the gonothecae are not so pro-
tected (Gymnangiinae, subf. nov.). All known genera of
the family Aglaopheniidae Marktanner-Tumeretscher,
1890, except Gymnangium Hincks, 1874, are referable to
the Aglaopheniinae. This nominotypical subfamily, as
defined above, is a large and rather diverse assemblage.
Further study may show that it should be divided: and that
additional aglacpheniid subfamilies should be recognized.
Genera referred (o the Aglaopheniinae are distin-
guished in part on characters of the accessory structures
{phylactocarps) protecting the gonothecae. These phylac-
tocarps are elements of highly modified hydrocladia in one
group of genera, while in a second group they arise as
appendages of hydrocladia that may or may not be
reduced, Based on these differences, two tribes are recog-
nized here within the subfamily Aglaopheniinae. The
nominotypical  tribe  Aglaopheniini  Marktanner-
Turneretscher, 1890, includes those genera, like the type
genus Aglaophenia Lamouroux, 1812, with phylactocarps
formed from highly modified hydrocladia. The
Cladocarpini, tribe nov.,, is defined as a group of
aglaopheniid penera with phylactocarps arising as hydro-
cladial appendages, as in its type genus, Cladocarpus
Allman, 1874a.

Phylactocarps, representing modified hydrocladia,
form pod-shaped corbulae in Aglaophenia; Lytocarpia
Kirchenpauer, 1872; Acanthocladium Allman, 1883; and
Pentandra von Lendenfeld, 1884. Gonothecae are protect-
ed within corbulae by overarching ribs bearing nema-
tothecae. Corbula ribs cach bear a hydrotheca basally in
Lytocarpia and Acanthocladium (genera sometimes con-
sidered coterminous, e.g., Bogle, 1975; Bouillon, 1985),
while those of Aglaophenia and Pentandra do not.
Corbula morphology is rather complex, as is the termino-
logy applied to parts of this strucmre (see von Schenck,
1966; Svoboda and Cormnelius, 1991; Svoboda, 1992).

The phylactocarps of Macrorhynchia Kirchenpauer,
1872, and Monoserius Markianner-Turneretscher, 1890,
are also formed from modified hydrocladia, but they con-
stitute open gonotheca-bearing phylactogonia rather than
true corbulae. Phylactogonia of Macrorhynchia may occur
singly, or may be aggregated to form a pseudocorbula. In
Moneoserius, phylactogonia are in the form of 2 “demicor-
bula” or “semicorbula” Nematocladia arch part way over
the gonothecae in this genus, but they arise from only one
side of the phylactogonium,

Several different kinds of phylactocarps are also
apparent in genera assigned here to the Cladocarpini,
aglaopheniids in which phylactogonia arise as appendages
of medified or unmodified hydrocladia. Several distinct
types oceur in species commonly assigned to Cladocarpus
Allman, 1874a. In one group, including the type species of
the genus (Cladocarpus formosus Allman, 1874a}, phylac-
tocarps are dichoiemously or alternately branched struc-
tures resembling stag antlers. In a second group of species
(c.g., Aglaophenia lignosa Kirchenpauer, 1872;
Cladocarpus pectiniferus Allman, 1883; Cladocarpus dis-
tomus Clarke, 1907; Dinotheca dofleini Stechow, 1911),
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phylactocarps are unbranched or irregularly branched.
Along its length, the rachis of such a phylactocarp bears
one or more gonothecae and several pairs of more or less
opposite lateral nematothecae of varied length. When the
rachis and nematothecae are long, such phylactocarps are
centipede-shaped. Other morphological forms of phylacto-
carps exist as well {e.g., see those of Cladocarpus par-
adiseus Allman, 1877). Given such morphologically dif-
ferent types of phylactocarps in species assigned to the
genus, several authors have suggested that Cladocarpus
should be subdivided (e.g., see Bogle, 1975, Calder, 1984;
Rees and Vervoort, 1987; Ramil and Vervoort, 1992b).
With justification, Ramil and Vervoort restricted the genus
Cladocarpus 1o species of the first group. Those of the sec-
ond group were assigned by them to Streprocaulus
Allman, 1883, based on the similarities of the phylacto-
carps to those of §. pulcherrimus Allman, 1883 (type
species of Streptocaulus by monotypy). The spiral
arrangement of hydrocladia in hydroids of S. pulcher-
rimus, usually deemed diagnostic of Streptocaulus, was
discounted by Ramil and Vervoort as a generic character
because young colenies are reportedly pinnate (Quelch,
18835). Ongoing refinement of the scope of these two gen-
era seems highly likely. In particular, Streptocaulus still
seems polyphyletic based on phylactocarp morphology.

Other genera referable to the Cladocarpini, as under-
stood here, include Aglaophenopsis Fewkes, 1881, and
Cladocarpoides Bogle, 1984. In A. hirsuia Fewkes, 1881,
type species of Aglaophenopsis, putative phylactocarps
arise lateral to the median inferior nematotheca of the first
cormidium on unmodified hydrocladia. These phylacto-
carps are usually unbranched structures that are divided
inta strongly septate internodes (Fewkes, 1881; Nutting,
1900; Fraser, 1944; Vervoort, 1972; Bogle, 1975). They
possess a linear series of unpaired median nematothecae,
and one or more hydrothecae may be present. I agree with
Bogle (1975) that characters of the phylactocarps set
Aglaophenapsis apart from Cladocarpus.

Appendages similar in morphology to the phylacto-
carps of Aglaophenopsis hirsuta occur in Halicornaria
ramulifera Allman, 1874a, type species of Nematocarpus
Broch, 1918 (Allman, 1874a; Broch, 1918). This nominal
genus was founded by Broch (1918) based on the occur-
rence of secondary branches on the hydrocladia, and espe-
cially on grounds that these hranches were not necessarily
associated with gonothecae. Hydrocladial branches arise
in H. ramulifera from several cormidia of a given hydro-
cladium, are typically rebranched and sirongly septate,
and bear a single row of nematothecae. Hydrothecae are
also frequently present. These secondary branches are
regarded here as homologous to those appendages consid-
ered to be phylactocarps in A. hirswta. Opinions differ
among recent authors regarding the status of
Aglaophenopsis and Nematocarpus, Bogle (1975) was
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uncertain whether the two should be considered identical,
or whether Nematocarpus should be recognized as a dis-
tinct subgenus of Aglaophenopsis. Millard (1975) and
Bouillon (1985) lumped them. together with Dinotheca
Stechow, 1911, and Cladocarpelia Bale, 1915, in a broad-
Iy defined genus, Cladocarpus. Somewhat tentatively,
Ramil and Vervoort (1992h) treated both Aglaophenopsis
and Nematocarpus as valid. Aglaophenopsis is regarded
here as valid, and Nematocarpus as congeneric with il.

In Cladocarpoides, the phylactocarp arises from the
proximal intermode of an unmodified hydrocladium but it
resembles an open corbula in shape. This structure con-
sists of a long rachis supporting alternate and dichoto-
mously branched phylactogenia, each of which bears a
single hydrotheca on the basal branch.

The subfamily Aglaopheniinae is represented in shal-
low waters of the Bermuda Platform by species referable
to the genera Aglaophenia and Macrerhiynchia.

Genus Aglaophenia Lamouroux, 1812

Aglaophenia Lamouroux, 1812:184.

Aglaophena Oken, [1817:1164 [incorrect subsequent
spelling].

Aglarophenia Costa, 1839:185 [incorrect subsequent
spelling].

Anisocalvx Costa, 1842:1.

Aglaophaenia Costa, 1842:2 [incorrect subsequent

spelling].

Aglaophnia Costa, 1842:12 [incorrect subsequent
spelling].

Agalophenia Costa, 1842;18 [incorrect subsequent
spelling].

Aglaofenia Meneghini, 1843:402 [incorrect subsequent
spelling].

Aglaofenie Meneghini, 1843;404 [incorrect subsequent
spelling].

Aglaophana L. Agassiz, 1848:31 [incorrect subsequent
spelling].

Anisoscalyx Heller, 1868:41 [incorrect subsequeni
spelling].

Aglaphenia Allman, 1872:447 f{incorrect subsequent
spelling],

Calathophora Kirchenpauer, 1872:20,

2Pachyrhynchia Kirchenpauer, 1872:20.

Aglaophemia Kirchenpauer, 1876:12 [incorrect subse-
quent spelting].

Calatophora Kirchenpauer, 1876:33 [incorrect subsequent
spelling].

Aglaiophenia Whiteaves, 1878:465 [incorrect subsequent
spelling].

Anisocalix Pieper, 1884:187 [incorrect subsequent
spelling].
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Anisicalyx Nutting, 1900:59 [incorrect subsequent
spelling].

Aglaoplenia Billard, 1904a:81 [incorrect subsequent
spelling].

Anysocalyx Bedot, 1905:101
spelling].

Agalaophenia Cary and Spaulding, 1909:6 [incorrect sub-
sequent spelling].

Aglaaphenia Bedot, 1918:54 [incorrect subsequent
spelling].

Aglaria Stechow, 1923b:16.

Agloaphenia Leloup, 1937h:72 [incorrect subsequent
spelling].

Aglaophenoides Fraser, 1943:82.

YCorbulifera Naumov, 1960:489.

Aglaophenie Patriti, 197(:145 [incorrect subsequent
spelling].

Aglaeopheniag Mortis and Mogelberg, 1973:17 [incorrect
subsequent spelling].

Aglaeophenoides Morris and Mogelberg, 1973:19 [incor-
rect subsequent spelling].

Aglaophenia Venugopalan and Wagh, 1986:277 [incorrect
subsequent spelling].

fincorrect subsequent

DIAGNOQSIS

Colontes erect; hvdrocauli branched or unbranched,
monosiphonic or polysiphonic, arising from a creeping
hydrorhiza or from anchoring filaments. Hydrocladia
unbranched, pinnately arranged, arising from altemate
apophyses on hydrocaulus and branches. Hydrothecae
occurring only on hydrocladia, typically more or less
cone- 1o sac-shaped, margin dentate; intrathecal septum
variably developed. Each hydrotheca flanked by a pair of
lateral nematothecae and one partly adnate median inferi-
or nematotheca.

Gonophores fixed sporosacs (reportedly released as
medusoids in one species). Gonothecae aggregated,
enclosed within a corbula developed in place of a hydro-
cladium; corbula pod-shaped, composed of ribs arising as
alternate appendages from two sides of axis of corbula,
ribs fused or unfused, bearing nematothecae but facking
hydrothecae. Corbulae sometimes sexually dimorphic.

TYPE SPECIES
Sertularia pluma Linnaeus, 1758, by subsequent designa-
tion by Apstein (1915:126).

REMARKS

The genus Aglaophenia was founded by Lamouroux
(1812) to accommodate five species, namely, Sertularia
pluma Linnacus, 1758; §. pennatula Ellis and Solander,
1786; §. pennaria Linnacus, 1758, 5. myriophylium
Linnaeus, 1758; and 8. echinara Linnaeus, 1761, Of these
five, only S. pluma is currently assigned to the genus, and

is its type species.

Aglaophenia was expanded to encompass an even
more heterogeneous assemblage of some 22 nominal
species by Lamouroux (1816). Within its scope he includ-
ed plumularioids (other than species referred to
Nemertesia Lamouroux, 1812), two sertulariids
(Sertularia echinata and §. falcata Linmaeus, 1758; see
Comelius, 1979, for synonymies), and several nominal
species of uncertain identity (Bedot, 1901a). The same
vear, Lamarck (1816) established the genus Plumularia
for 17 nominal species, including several of the same ones
referred to Aglaophenia by Lamouroux (1812, 1816).
Aglaophenia temained poorly defined, and largely treated
as a congener of Plumularia, until the mid 19th century.
Forbes (1844:390), Johnston (1847:118), and Busk
{1851:118) recognized that Plumularia, including
Aglaophenia as then constituted, was probably “artificial”
based on the varied morphology of accessery reproductive
structures apparent within the group. However, none of
these three authors attempted a revision of the genus.

McCrady (1859) redefined Aglaophenia, recognizing
it as distinct from Plumularia and restricting it to species
now assigned to Aglaophenia or to other genera of the
family Aglaopheniidae Marktanner-Turneretscher, 1890,
His concept of the genus was largely adopied by major
contemporary authors including L. Agassiz (1862) and A,
Agassiz (1865) in North America, and Hincks (1868) and
Allman (1871, 1872) in Europe. In redefining
Aglaophenia, McCrady (1859:201) took Plumuluria
cristata Lamarck, 1816 (generally considered a junior syn-
onym of Sertularia pluma Linmaeus, 1758) as “the nucle-
us of this group.” However, McCrady’s work does not
meet ICZN criteria for valid designation of a type species
of Aglaophenia (1ICZN, 1985, Art. 69). Plumularia crista-
ta was not one of the nominal species originally included
in Aglaophenia by Lamouroux (1812) (ICZN, 1985, Art.
69a). Neither did McCrady specifically include P cristata
in the synonymy of any of these nominal species (includ-
ing Serfularia pluma Linnaeus, 1758, with which il is con-
sidered conspecific) (ICZN, 1985, Art. 692 [v]). I regard
the later designation of Sertularia pluma by Apstein
(1915) as the first unequivocal and valid designation of a
type species of Aglaophenia. Earlier, Kirchenpauer
(1872:15) had designaied §. pluma as the type species of
the subgenus Calathophora, which is therefore a junior
objective synonym of Aglaophenia.

In addition to Calathophora, Kirchenpauer (1872)
recognized three other subgenera within a broadly defined
genus Aglaophenia, namely, Pachyrhvnchia, Lytocarpia,
and Macrorhynchia. Of thesc, Calathophora and
Pachyrhynchia came to be regarded as congeners of
Aglaophenia, while Lytocarpia and Macrorhynchia were
eventually elevated to the rank of genus (see Allman,
1883; Nutting, 1900; Bedot, 1912; Stechow, 19193,
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1923a; Rees and Vervoort, 1987; sec also Genus
Macrorhynchia, Remarks). The scope of Aglaophenia was
thereby narrowed to exclude species with open mature
corbulag having hydrothecae at the bases of the costae
(Lytocarpia) and those with phylactocarps formed {rom
modified hydrocladia (Macrorhynchia). This more
restricted concept of Aglaophenia has changed little
through the 20th century. Diagnoses of the genus by
Nutting (1900} and Broch (1918) differ relatively little
from those by authors such as Millard (1975}, Bouilion
(1985), and Svoboda and Cornelius (1991).

Although  Kirchenpauer’s (1872)  subgenus
Pachyrhynchia has implicitlty or explicitly (e.g., sce
Allman, 1883; Bedot, 1912; Stechow, 1923a; Bogle,
1975) been included in the synonymy of Aglaophenia, a
type specics has never been designated for it to my knowl-
edge. Of the four nominal species originally referred to the
subgenus (Aglaophenia cupressina Lamouroux, 1816; A.
spicata Lamouroux, 1816; A. tricuspis MecCrady, 1859;
and Plumularic macgillivrayi Busk, 18352), only A,
cupressina is currently recognized as valid. Accordingly,
A. cupressina is designated here as type species of
Pachyrhynchia. Although it is an extensively branched
and unusually robust species, A. cupressing has usually
been assigned to Aglaophenia (e.g., Bedot, 1901a; Billard,
1913: Jarvis, 1922; Leloup., 1937b; Vervoort, 1941,
Pennycuik, 1959: Redier, 1964; von Schenck, 1966;
Millard, 1975), Pachyrhynchia is included here, with
somc question concerning its taxonomic rank, as a sub-
genus of Aglaophenia.

Stechow (1923b) founded Aglarig to accommodate
Aglaophenia septata Ritchie, 1909b, a deep-water species
with an unusual corbula. Aglaria has been recognized as
valid by some authors (e.g., Leloup, 1932a; Pennycuik,
1959; Railph, 1961; Mammen, 1965; Rees and Thursfield,
1965), as congeneric with Agleophenia by Verveort
{1966}, and as congeneric with Lyfocarpus sensu Allman,
1883 (=Macrorhynchia Kirchenpauer, 1872) by Bouillon
(1985). Vervoort's (1966) evidence that the corbula of A.
septata is fundamentally of the type seen in Aglaophenia
seems swrong, and his conclusion regarding the status of
Aglaria is adopted here (see Genus Macrorhynchia,
Remarks).

Stechow (1923a) listed the name Anisocalvxy Costa,
1842, as a synonym of Aglaophenia. Costa (1842) had
included in Anisocalyx several nominal species previously
referred to Aglaophenia by Lamouroux (1812) and to
Plumularia by Lamarck (1816). Bedot (1901a) remarked
that the name Anisocalyx had not been adopted, and rec-
ommended that it be abandoned. No type species had
apparently been designated for the nominal genus until
Cornelius (1995) selected Sertularic pliwma Linnaeus,
1758. The generic name Anisocalyx thus became a junior
objective synonym of Aglaophenia.
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Aglaophenoides Fraser, 1943, regarded as congeneric
with Gymnangium Hincks, 1874, by Bouillon (1985}, has
been reassigned here to Aglaophenia (see Genus
Gymnangium, Remarks; Aglaophenia latecarinata,
Remarks). Its type species, Aglaophenia mammillata
Nutting, 1900, s regarded as identical to A. lafecarinata
Allman, 1877, The unusual gonophores in Fraser’s (1943)
material, and the character upon which Aglaophenoides
was based, are considered here as abnormal.

Naumov (1960) established the nominal genus
Corbulifera for Plupmlaria macgillivravi Busk, 1852, a
nominal species assigned earlier to the subgenus
Pachyrhvnchia by Kirchenpauer (1872). Plumularia
macgillivrayi 1s generally considered (e.g., Billard, 1909;
Bedot, 1910; Vervoort, 1941; Pennycuik, 1959; Millard,
1975) to be conspecific with Aglaophenia cupressing, the
type species of Pachyrhynchia. Therefore, the name
Corbulifera is regarded as a junior subjective synenym of
Pachyrhynchia, as noted earlier by Bogle (1975) and
Bouillon {1985), and both nominal genera are included
provisionally here in Aglaophenia.

Pentandra von Lendenfeld, 1884, has been regarded
congeneric with Agleophenia by authors including
Stechow (1923a) and Bouillon (1985, as Petandra).
Others {e.g.. Bale 1887, Marktanner-Tumeretscher, 1890;
Nutting 1900; Bedot, 19164; Leloup, 1932a; Pennycuik,
1959; Naumov, 1960; Ralph, 1961; von Schenck, 1966)
have treated it as valid, The characters upon which
Pentandra was based seem 1o set it apart from
Aglaophenia (see Bale, 1887:89), although it is poorly
known. Leloup (1932a) concluded that it scemed best to
mainlain Pentandra as valid, given our current state of
knowledge, and [ agree.

Bogle (1975) noted that Aglaophenia has served to
some extent as a catchall genus for aglaopheniids of uncer-
tain generic identity, particularly for species whose gono-
somes are unknown. Moreover, she noted that some
authors (e.g., Nutting, 1900) failed to recognize the degree
of variation possible within some species of the genus.
The result was the founding or continued recognition of
many nominal species that she considered either invalid or
of doubtful validity. Of some 29 nominal species from the
tropical or subtropical waters of the North American
Aflantic coast assigned to Aglaophenia by Fraser (1944),
Bogle recognized only 14. Many of her ideas concerning
taxonomy of aglaopheniids were incorporated in the
species list of American and Canadian hydroids by Caims
et al. (1991).

Where known, gonophores in species of Aglaophenia
are almost always fixed sporosacs. To date, the only
reported exception is that of an ephemeral medusa from a
hydroid identified as Aglaophenia sp. from Papua New
Guinea (Boero and Bouillon, 1989),

Sexual dimorphism exists in the corbulae of several



species assigned w Aglaophenia, Sveboda (1992)
reviewed the literature on the subject and provided an
account of differences between male and female corbulae
in Aglaophenia mubulifera (Hincks, 1861) and A. lopho-
earpa Allman, 1877 (=A. apacarpa Allman, 1877). In such
species, the nematocladia (upper ribs) in corbulac of
female colonies of a given species are typically more com-
pletely fused than in those of the male. Svoboda (1992)
also reviewed the complex morphology of corbulae in
Aglaophenia, and the terminology applied to them.

Species assigned to Aglaophenia range bathymetrical-
ly from the intertidal zone (e.g., A. struthionides (Murray,
1860}) to the deep sea {e.g., 4. septata Ritchie, 1909h).
Most are known from the upper 500 m (e.g., see Nutting,
1900; Fraser, 1944; Millard, 1975; Svoboda and
Comelius, 1991). Kramp (1956) refetred two sterile
hydroid colonies from depths exceeding 6000 m to
Aglaophenia tenpissima Bale, 1914, and A. galatheae
Kramp, 1956, but the generic affinities of both seem
unclear at present.

Algal symbionts are known to occur in three species
currently referred to Aglaophenia, namely, A. tubiformis
Marktanner-Turneretscher, 1890; A. harpage von
Schenck, 1965; and A, cupressina (see Svoboda and
Cornelius, 1991). Aglaophenia cupressing is also ven-
omous to humans (e.g., Allman, 1883; Vervoort, 1941;
Halstead, 1988 Millard, 1975).

Aglaophenia dubia Nutting, 1900
Fig. 13

Aglaophenia gracilis Allman, 1877:42, pl. 25, figs, 1-4
[not  Aglaophenia gracilis Lamouroux, 1816
=MNemertesia ramosa (Lamarck, 1816)].

Aglaophenia dubia Nutting, 1900:92, pl. 18, fig. 5.

Aglaophenia flowersi Nutting, 1900:93, pl. 19, figs. 1-2.

Aglaophenia lophocarpa-—Bennitt, 1922:252 [not
Aglaophenia lophocarpa Allman, 1877 =Aglaophenia
apocarpa Allman, 1877].

Aglaophenia (1) allmani—Leloup, 1935:57 [part] {not
Macrorhynchia allmani (Nutting, 1900)[.

Aglaophenia elongata—L.eloup, 1937a:112. —Deevey,
1954:271. —Van Gemerden-Hoogeveen, 1965:79,
fig. 44, —Vervoort, 1968:112. —Defenbaugh,
1974:101, figs. lla—<c [not Aglaophenia elongata
Meneghini, 1845].

TAglavphenia dubia—Fraser, 1938b:133,

Aglaophenia acacia—Svoboda, 1979:79 [part]. —
Svoboda and Cornelius, 1991:14 [part] [not Aglao-
phenia acacia Allman, 1883].

Aglaophenia apocarpa—Calder, 1993:68 [not Aglaophe-
nia apocarpa Allman, 1877).

Aglaophenia sp—Calder, 1993:68,

TYPE LOCALITY
Florida, “off Caryslort Recf, from a depth of 52 [athoms
[95 m]” (Allman, 1877),

MATERIAL EXAMINED

Atantic Ocean, 2 km SE of Castle Roads, substraie
unknown, -50 to ~8(} m, 27 August 1977, one colony,
about 20 cm high, with male gonophores, cell. 1.
Markham, ROMIZ B126. Atlantic Ocean, 2.5 km SE of
Castle Roads, on calcareous rubble. —82 m, 5 September
1992, two colonies, up to 17 cm high, with female
gonophores, ROMIZ B410, Atlantic Ocean, 2 ki SE of
Castle Roads, on calcareous rubble, -91 m, 8 April 1992,
five colonies. up to 10 cm high, without gonophores,
ROMIZ B411. Atlantic Ocean, 2.5 km E of St. David’s
Lighthouse, on calcareous rubble, -85 m, 27 May 1991,
five colonies, up to 9 cm high, without gonophores,
ROMIZ B412. Atlantic Ocean, 4 kmm NW of North Rock,
on calcareous rubble and rhodoliths, —62 m, 28 May 1991,
five coleonies, up to 7.5 cm high, without gonophores,
ROMIZ B413. Atlantic Ocean, 2.5 km SSE of Castle
Reads, on rhodoliths, —60 m, 23 May 1991, five colonies,
up to 13 cm high, without gonophores, ROMIZ B4l4.
Atlantic Ocean, 4 kin NW of North Rock, on rhodolith and
central axis of an octocoral, —70 m, 28 May 1991, three
colonies, up to 9 cm high, without gonophores, ROMIZ
B415. Atlantic Ocean, 2 km SSE of Castle Roads, on cal-
careous rubble, ~31 m, 9 April 1992, three colonies, up ta
3.6 cm high, without gonophores, ROMIZ B416, Atlantic
Ocean, 2.5 km SSE of Castle Roads, on rhodolith, —70 m,
22 May 1991, one colony, 3.5 cm high, wilhout
gonophores, ROMIZ B417. Atlantic Ocean, 2.5 km SE of
Caslle Roads, on rhodoliths, =70 m, 22 May 1991, three
colenies, up 1o 5.7 ¢m high, without gonophores, ROMIZ
B418. Atlantic Ocean, 5 km SSE of Casile Roads, on
Macrorhynchia allmani, -85 m, 26 May 1991, three colen-
ies, up to 4.9 cm high, without gonophores, ROMIZ B419,

DESCRIPTION

Colonies up to aboul 20 cm high, with a creeping
hydrorhiza. Hydrocaulus monosiphonic, wiry and slender,
reaching 0.7 mm wide basally; relatively straight and
unbranched in small colonies, gradually curved and
branched in larger ones; basal part of hydrocaunlus in large
colonies sometimes deveid of apophyses, hydrocladia,
nematophores, and regular nodes, merging imperceptibly
and without an oblique hinge-joint with hydrocladium and
nematophore-bearing part above; perisarc thick except at
distal ends; nodes obliteraied or mostly so except in young
colonies or on distalmost parts of older colonies; cauline
internodes when appareni marked by distinet to indistinet
transverse nodes; each internode with a fronto-laterally
situated hydrocladial apophysis, 2 pair of axillary nema-
tothecae, and omc or two inferior nematothecae,
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Fra. 13. Aglaophenia dubia, ROMIZ B410: g, part of hydrocladium, lateral view, with two hydrothecae; &, part of hydrocladium, front
view, with two hydrothecae; ¢, female corbula. Scales for « and & equal 0.25; scale for ¢ equals 0.5 mm.

Apophyses shori, given off alternately from two sides of
hydrocaulus, adjacent pair on a given side generally 1 mm
or more apart; each apophysis with a cone-shaped mamel-
on and supporting a hydrocladium (except where broken
off); mamelon with a round orifice, Cauline nematothecae
scoop- to sac-shaped: aperture single, keyhole-shaped.
Branching sparse and appearing dichotomous; branches
originating from {ront of hydrocaulus, sometimes arising
in pairs but typically given off singly, either unbranched or
rebranched like hydrocaulus, anterior surfaces of branches
generally facing hydrocaulus or branch from which they
originate. Hydrocladia unbranched, reaching 17 mm long,
directed outward at an angle of about 50°-60° from axis of
hydrocaulus; top and fronfal sides slightly convex; each
hydrocladium arising directly from an apophysis and
divided by nearly transverse nodes into intermodes; nodes
distinct to indistinet. Hydrocladial internodes 336-494 um
long, 75130 pm wide at nodes, each with one fronially
placed hydrotheca, one median inferior nematotheca, and
cne pair of lateral nematothecae; internodal sepla two,
with one at base of intrathecal septurn and a less prominent
one at bases of lateral nematothecae, Hydrothecac rela-
tively distant from one another for this genus, 252410 pm
deep from tip of median abcauline cusp to base, deeply
cone-shaped, axis just slightly oblique to that of internode;
adcauline wall slightly convex, adnate to hydrocladial
intermode; abcauline wall convex basally, slightly concave
distally from median inferior nematotheca to margin;
intrathecal septum short, extending ne more than halfway
across intrathecal cavity; perisarc quite thin; abcauline
wall lacking a carina. Hydrothecal aperture 126-205 pm
in diameter, outlinc nearly round except for flattened part
adnate to internode, plane of orifice slightly oblique to that
of hydrotheca, margin with nine cusps, one median and
four pairs of laterals, median abcauline cusp slightly larg-
er than others, laterals nearly equal in size, all cusps acute,
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separated by U-shaped incisions. Median inferior nema-
totheca anvil-shaped, adnate to abcauline wall of
hydrotheca basally, small part free distally; reaching one-
third of the way along abcauline wall of hydrotheca; distal
aperture scoop-shaped; a small circular aperture providing
conmection with hydrothecal cavity, perisarc thickened at
proximal end. Lateral nematothecae duct-shaped, distal
end bent forward and somewhat outward, terminal orifice
scoop-shaped, reaching (o or just beyond hydrothecal mar-
gin; base of each lateral nematotheca with an aperture into
intermnode.

Gonophores fixed sporosacs. Corbulae pod-shaped,
sexually dimorphic, each occurring in place of a hydrocla-
dium on branches. Mature female corbula closed, up to 3.9
mm long, 0.9 mm wide, borne on peduncies with from one
(0 three cormidia; rachis straight to slightly curved, bear-
ing alternate nematocladia indistinctly separated from
metabasal cladia; either side of rachis with six to 13 fused
nematocladia each with a row of hoof-shaped nematothe-
cae; free proximal, lateral, and distal ribs occasionally pre-
sent, Mature male corbula open, up to 3.5 mm long, 0.8
mm wide, borne on peduncles with one or two cormidia;
rachis curved, bearing alternate nematocladia indistinetly
separated from metabasal cladia; either side of rachis with
nine to 14 pardially fused er unfused nematocladia with
hoof-shaped nematothecae; no free proximal, lateral, or
distal ribs like those of female. Inlerior of male and femaie
corbulae with oval gonothecae arising from rachis.

REMARKS

The binomen Aglaophenia gracilis, originally established
for this species by Allman (1877), is a permanently invalid
junior primary homonym (ICZN, 1985, Art. 52b) of
Aglaophenia gracilis Lamouroux, 1816. Aglaophenia
dubia, proposed as a replacement name for Allman’s A.
gractlis by Nutting (1900}, is here adopted for the species,



As for A. gracilis Lamouroux, 1816, Billard (1909) con-
cluded that it was founded on a fragment of a species
referable to Nemerresia Lamouroux, 1812, and probably
to N, ramosa (Lamarck, 1816}, Lamouroux (1816) is
sometimes cited as the author of N. ramosa, but publica-
tion of the name by Lamarck (March, 1816) predates that
applied to the same species by Lamouroux (October,
1816) (see Sherborn, 1922).

Allman (1877} held that hydroids assigned to
Aglaophenia rigida Allman, 1877, were similar to and
might represent a variety of A, gracilis (=A. dubia),
Fewkes (1881} also suggested that the two might be con-
specific, but Nutting (1900) and subsequent authors con-
sidered them to be distinct species. Although the mode of
branching is similar in these species, colonies of A. rigida
attain a much larger size than those of A. dubia (Nutting,
1900; Fraser, 1944). Furthermnore, hydrothecae of A. rigi-
da are proportionately much shallower than those of A,
dubia, and the median inferior nematotheca extends fur-
ther (about halfway) along the abcauline wall. Calder
(1983) examined type material of A. rigida (MCZ 2109)
from Cape Fear, North Carolina, and concluded that it was
conspecific to A. trifida L. Agassiz, 1862, from Charleston
and Sullivan’s Island, South Carolina.

Bedot (1921b:48) regarded Aglaophenia dubia as
conspecific with A, elongata Meneghini, 1845, a species
common in the Mediterrancan. Likewise regarded as
probably identical to A. elongata by Bedot was A. flower-
si Nutting, 1900, also from the warm westem Atlantic. In
discussing material from Tampa Bay, Florida, Leloup
(1937a) concluded that A. dubia and A. flowersi were both
conspecific with A. elongata. Also referred to A. elongata
by Van Gemerden-Hoogeveen (1965) was part of the
hydroid material from Tortugas, Florida, identified by
Leloup (1935) as Aglaophenia (7) allmani Nutting, 1900.

Bogle (1975) accepted Leloup’s (1937a) conclusion
that Aglaophenia dubia and A. flowerst were identical, but
expressed uncertainty that they were conspecific with A.
elongata. She noted that hydroids from the eastern
Atlantic, identified as A, elongata, differed somewhat
from western Atlantic material corresponding with A.
dubia and A. flowersi. In particular, Bogle noted that
Meneghini’s (1845: pl. 13, fig. 2) criginal illustration of A,
elongata differed from her material in having deeper and
more widely separated hydrothecae, and wider hydrocla-
dial internodes. In addition, Bogle remarked that more

costae (nematocladia) were present in corbulag of western.

Atlantic hydroids than in eastern Atlantic A. elongata.
Nevertheless she retained western Atlantic material in A,
elongara, concluding that such differences might be due to
intraspecific variability.

I follow Leloup (1937a) and Bogle (1975) in regard-
ing Aglagphenia dubia and A. flowersi as conspecific, and
as First Reviser (ICZN. 1985, Art. 24) assign precedence

to the name A. dubia for the species. However, Bermudian
specimens referred here to A. dubia differ from hydroids
assigned o A. elongata from the Mediterranean (ROMIZ
B1231) by Svoboda and Cornelins (1991) in having (1)
elongate instead of egg-shaped corbulae, with six ta 14
instead of only four to six pairs of nematocladia, (2) cor-
bula peduncles with one to three hydrothecae instead of 2
single one, (3} corbulae with frequent free ribs instead of
no free ribs, and (4) cormidia with smaller lateral nema-
tothecae that do not project as far beyond the margins of
the hydrothecae (Figs. 13—14). Although less conclusive
taxonomically, Bermuda material also differed from spec-
imens of A. elongata collected at Elba, ltaly (ROMIZ
B1231), in having (1) longer (up to 14 mm versus about 5
mm) and less curved hydrocladia, (2) much thicker hydro-
cauli (0.7 mm versus 0.4 mm), and (3) indistincl rather
than distinct nodes on hydrocauli. Based on all these dif-
ferences, and on zoogeographic grounds, A. dubia is
regarded as a valid species here. In fact, Svoboda and
Cornelius (1991) regarded as erraneous all records of A.
elongata outside the Mediterranean.

Material from Tortugas, Florida, assigned by Van
Gemerden-Hoogeveen (1965) to Aglaophenia elongata
(but here ascribed to A. dubia), was referred by Svoboda
(1979} and Svoboda and Cornelius (1991) o A. acacia
Allman, 1883. Van Gemerden-Hoogeveen's hydroids, and
materials assigned herein to A. dubia, appear to dilfer
from A. acacia (Figs. 13, 15) in having (1) relatively
deeper and decidedly more slender hydrothecae, (2) much
smaller lateral nematothecae that project to or just
beyond, instead of well beyond, the hydrothecal margin,
{3) median inferior nematothecae that extend one-third of
the distance instead of halfway along the abcauline
hydrothecal wall, and (4) branches that arise singly rather
than typically in pairs, Earlier reports of A. acacia from
the westem North Atlantic (Fraser, 1912, 1944) are also
regarded here as questionable. Fraser’s records of A. aca-
cig, both from North Carolina, were likely based on spe-
cimens of A. trifida. The latier species, somewhat resem-
bling A. acacia, is common along the coast of the United
States between North Carolina and Florida (Calder,
unpublished data), Vervoort (1972) regarded A. rigida
(=A. trifida) and A. acacia as different species, and 1
agree.
Fraser (1938b) reported Aglaophenia dubia from a
depth of 70-80 fathoms (128-146 m) off Daphne Minor
Island, Galdpagos. The coleny he studied {Allan Hancock
Collections, Velero Station 792-38), reexamined here,
was sterile and unbranched. Both the cormidia (Fig. 16)
and the hydrocaulus of this hydroid were decidedly more
robust than those in specimens of A. dubia from Bermuda.
The Galdpagos material is here regarded as questionably
conspecific with A, dubia because of the apparent differ-
ences. Fraser’s report is the only record of this species
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Fic. 14. Aglaophenia elongata, Capo d’Enfola, Elba, Iialy,
ROMIZ B1231: g, part of hydrocladium, lateral view, with two
hydrothecae; b, part of hydrocladium, front view, with two
hydrothecae, Scales equal 0.25 mm.

I~

Fia. 15. Aglaophenia acacia, Tarragona, Spain, ROMIZ B1230:
a, parl of hydrocladium, lateral view, with two hydrothecae; &,
part of hydrocladium, front view, with two hydrothecae. Scales
equal .23 mm.

outside warm waters of the western Atlantic.

Hydroids of Aglaophenia dubia resemble those of
another warm western Atlantic species, A. apocarpa
Allman, 1877. However, colonies of A. dubia are
branched (except when small) and distinguishable from
those of A. apacarpa, which are unbranched. Small,
unbranched colonies of A. dubig can be distinguished
from those of A. apocarpa by the shape of their cormidia
(a term defined by von Schenck, 1966, and Svoboda and
Cornelius, 1991:6). In A. dubia, hydrothecas are more
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Fic. 16. Aglaophenia sp. (A. dubia?), Daphne Minor Island,
Galdpagos, AHF Velero Station 792-38: 4, part of hydrocladi-
um, lateral view, with two hydrothecae; b, part of hydrocladium,
front view, with two hydrothecae. Scales equal 0.25 mm.

clongate than in A. apecarpa and median inferior nema-
tothecae are smaller and less protuberant distally.
Corbulae of A. apocarpa are typically short with five to
13 pairs of costae, whereas those of A. dubia are fonger,
with up to 25 pairs of costae (Bogle, 1975).

Bennitt’s (1922) record of Aglaophenia lophocarpa
Allman, 1877, from Challenger Bank (southwest of
Bermuda) was based on several young hydroid colonies
growing on a larger aglaophemiid, Young specimens of A.
dubia could easily be mistaken for A, lophocarpa, not oth-
erwise reported from the Bermuda area. I consider
Bennitt’s record of A. lophocarpa to have been based on
material of A, dubia, the most common species of the
genus in deeper waters of the Bermuda Platform, The
record of A. apecarpa Allman, 1877, from the Bermuda
area by Calder (1993) was based on Bennitt’s (1922) ear-
lier and likely mistaken report of A. lophocarpa. As for A.
apocarpa and A. lophocarpa, there is confusion over
which name is valid when they are regarded as conspecif-
ic (see Bedot, 1921b; Stechow, 1923a; Vervoort, 1968;
Bogle, 1975; Svobeda, 1979; Gili, Vervoort, and Pages,
1989; Svoboda and Cornelius, 1991; Svoboda, 1992).
Bedot (1921b), acting as First Reviser (ICZN, 1985, Ar.
24), assigned precedence to the name A, apocarpa.
Stechow’s (1923a) assertion that the name A. fophocarpa
should have priority because it appeared before A. apo-
carpa in Allman’s (1877) publication is contrary to the
International Code of Zoological Nomenclature.

Hydroids from Bermuda assigned here to
Aglaophenia dubia include colonies identified earlicr by
Calder (1993} as Aglaophenia sp.



REPORTED RANGE

Bermuda: Challenger Bank (Bennitt, 1922, as Aglaophe-
nia lophocarpa); deeper coastal waters (Calder, 1993,
as Aglaophenia apocarpa and Aglaophenia sp.).

Circumglobal distribution: western Atlantic (Rees and
Thursfield, 1965; (7) eastern Pacific (Fraser, 1938b).

Aglaophenia latecarinata Allman, 1877
Fig. 17

Sertularia pluma—DBosc, 1802:95, pl. 29, fig. 1 [not
Aglaophenia pluma (Linnacus, 1758)].

?Aglagphenia pelagica Lamouroux, 1816:170 [nomen
dubium].

MPlumularia pelagica—H. Milne Edwards, in Lamarck,
1836:167.

MPlumularia simplex d'Orbigny, 1846:27, pl. 13
(Polypiers), figs. 1-2 [nomen dubium].

Aglaophenia pelasgica—McCrady, 1859:202 [incorrect
subsequent spelling] {not Hydra pelagica Bosc,
1797].

TAglaophenia simplex—Kirchenpauer, 1872:25, pl. 1, fig. 1.

not Aglaophenia perforata Kirchenpauer, 1876:25 [nomen
nudum] [=Macrorhynchia philippina Kirchenpauer,
1872].

Aglaophenia perpusilla Allman, 1877:48, pl. 29, figs. 5-7.

Aglaophenia late-carinata Allman, 1877:56 [incorrect
original spelling].

Aglaophenia minuta Fewkes, 1881:132, pl. 3, fig. 7.

Aglaophenia perforata Allman, 1885:150, pl. 21, figs.
5-8.

Aglaophenia latrecarinata—Tizard et al., 1885:136 [justi-
fied emendation].

Aglaophenia mammillata Nutting, 1900:98, pl. 21, figs.
6-10.

Aglaophenia minima Nutting, 1900:98, pl, 21, figs. 11-13.

TAnisocalyx (Aglaophenia) pelagica—Bedot, 1905:48.

Aglaophenia latecarinata madagascariensis Billard,
1907:387.

Agalaophenia minuta—Cary and Spaulding, 1909:6
[incorrect subsequent spelling].

not Aglaophenia (Macrorhynchia) perforata Stechow,
1219a:132 {unavailable name, published as a junior
synonym] [=Macrorhynchia philippina Kirchenpauer,
1872].

Aglaophenia mamillata—Bedot, 1921b:42 [incorrect sub-
sequent spelling].

Aglaophenoides mammillata—Fraser, 1943:83 pl. 19,
figs. 14a-b [incorrect original spelling].

not Aglaophenia latecarinata—Vervoort, 1959:309, fig.
54b |part] |[=Aglaophenia rhynchocarpa Allman,
1877].

Aglaophenia latecerinatu—Adams, 1960:81 [incorrect
subsequent spelling].

Aglaophenia—Weis, 1968:556.

Aglaeophenia latecarinara—Morris and Mogelberg,
1973:17. figs. 21a—d [incorrect subsequent spelling].

Aglaeophenia perpusilla—Morris and Mogelberg,
1973:17. [igs. 22a~b [incorrect subsequent speiling].

Aglaeophenoides mammillata—Morris and Mogelberg,
1973:19, figs. 24a-b [incorrect subsequent spelling).

not Aglaophenia latecarinata—Garcia, Aguirre, and
Gonzalez, 1978:65, figs. 31A-B [?=Aglaophenia
picardi Svoboda, 1979].

Aglaophenia latercarinata—TFlorez Gonzalez, 1983:138
[incorrect subsequent spelling].

Aglaophenia mammilata—Mayal, 1983:8 [incorrect sub-
sequent spelling].

Aglaophenia latecanaria—Butler et al., 1983;229 [incor-
rect subsequent spelling].

not Aglaophemia latecarinata—Izquierdo, Garcia-
Comrales, and Bacallado, 1986:62 [=Aglaophenia sp.]
[incorrect subsequent spelling].

Aglaophenoides mammillarus—Cairns et al., 1991:29
[justified emendation].

TYPE LOCALITY
“Gulf of Mexico . . .
1877:56).

attached 1o Guif Weed” (Albman,

MATERIAL EXAMINED

Whalebone Bay. on stranded Sargassum fluitans, 27
February 1982, two colonies, up to 8 mm high, without
gonophores, ROMIZ B125. Town Cut, on limestone wall,
~2 m, 5 July 1983, four colonies, up to 17 mm high, with-
out gonophores, ROMIZ B420. Shelly Bay Beach, en
stranded Sargassum fluitans, 5 December 1989, one (7)
colony, up to 10 mm high, with gonophores, ROMIZ
B42t, Atlantic Ocean, 2 km off Natural Arches Beach, on
rhodoliths, =70 m, 13 May 1991, four colonies, up to 27
min high, without gonophores, ROMIZ B422. Challenger
Bank, on calcareous rubble, —70 m, 3 October 1984, one
colony, 15 mm high, without gonophores, ROMIZ B423.
Shelly Bay beach, on stranded plastic, 4 December 1989,
one (?) colony, up to 16 mm high, with gonophores,
ROMIZ B424. Flatts Inlet, on pelagic Sargassum fluitans,
at surface, 4 December 1992, one (?) colony, up to 10 mm
high, with gonophores, ROMIZ B425. Flatts Inlet, on
pelagic Sargassum natans, at surface, 1 December 1989,
one colony, up to 10 mm high, without gonophores,
ROMIZ B426. Fort 8t. Catherine’s Beach, on stranded
Sargassum fluitans, 25 September 1984, three colonies, up
to 7 mm high, with gonophores, ROMIZ B427.

DESCRIPTION
Colonies up to 27 mm high (to 10 nun on Sargassum),
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with a creeping, wrinkled hydrorhiza; lumen of hydrorhiza
of colonies on Sargassum with septa. Hydrocaulus mono-
siphonic, slender, unbranched, 0.1-0.2 mm wide basally,
slightly to distinctly convex frontally; perisarc relatively
thick basally, thinning progressively towards distal end.
Basal pant of hydrocaulus varying in length, with several
irregular annulations/nodes just above juncture with

hydrorhiza; devoid of apophyses and hydrocladia; rein-
forced by irregularly placed internal septa in colonies on
Sargassum; one or more large cauline nematotheeae pre-
sent; separated from hydrocladium-bearing part above hy
a short internode having a single nematotheca and oblique
hinge-joints proximally and distally. Distal part of hydro-
caulus divided into internodes by distinct to indistinct

Fic. 17, Aglaophenia latecarinata: a, part of hydrocladium, lateral view, with two hydrothecae, ROMIZ B421; b, pari of hydrociadium,
front view, with two hydrothecae, ROMIZ B421; ¢, corbula, ROMIZ B421; d, part of hydrocladium, lateral view, with two hydrothecae,
ROMIZ B422; ¢, Aglaophenoides mammillata of Fraser (1943), part of hydrocladium, lateral view, with three hydrothecae and gonothe-
ca, MCZ., na catalogue number; £, part of hydrocladium of type colony of Aglaophenia perforata Allman, 1885, St. Vincent, Windward
1slands, lateral view, with two hydrothecae, BMNH 1956.10.23.2. Scales for @, b, d, e, and fequal (.23 mm; scale for ¢ equals 0.5 mm.
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transverse nodes; each internode of hydrocaulus typically
with a large, cowl-shaped, inferior nematotheca, a fronto-
laterally situated hydrocladial apophysis, and a pair of
small, sac-shaped, axillary nematothecae; internodes in
colonies on Sargassum each with a proximal and a distal
internal septum. Apophyses short, given off alternately
from each side of hydrocaulus, adjacent pair on a given
side about 0.5-1.0 mm apart; each apophysis with a cone-
shaped mamelon basally and supporting a hvdrocladium
distally (except where broken off); mamelon prominent,
with a round to oval orifice. Hydrocladia reaching about 4
mm long (typically less than hzlf that in colonies on
Sargassum), unbranched, directed outward at an angle of
about 65° or more from axis of hydrocaulus; frontal sides
convex; 1op sides convex o nearly straight; each hydro-
cladium arising directly from an apophysis and divided
into short internodes by nearly (ransverse nodes.
Hydrocladial internodes 214419 pm long, 51-61 pm
wide at nodes, each with one frontally placed hydrotheca,
one median inferior nematotheca, and one pair of lateral
nematothecae; internodal septa typically two, with one at
base of intrathecal septum and another at bases of Iateral
nematothecae, both well developed and reaching across
imemode, occasionally with an additional more weakly
developed septum between these two. Hydrothecae close
together, 242-317 pm deep from tip of median abcauline
cusp to base, conc-shaped, axis obligue 1o that of inter-
node;, adcauline wall convex, occasionally with a slight
concavity at proximal end, notched at intrathecal septum,
adnate to hydrocladial internode except for small free part
at distalmost end; abgauline wall convex basally, nearly
straight to slightly concave from juncture of intrathecal
septum fo margin; intrathecal septum prominent, slightly
oblique, extending from adcauline to abcauline wall of
hydrotheca, appearing in lateral view to divide cavity into
two sections; abcauline wall with a carina of varying
thickness, from thin and almost imperceptible to thick and
keel-shaped, extending forward to median abcauline cusp,
distal end of carina prow-shaped; perisarc elsewhere of
moderate thickness. Hydrothecal aperture 140-168 pm in
diameter from adcauline wall to base of median abcauline
cosp, irregularly oval in outline, plane of orifice nearly
perpendicular to leng axis of hydrotheca; margin with nine
rounded cusps, one median and four pairs of laterals, all
cusps prominent, separated by Li-shaped incisions; cusps
sometimes more or less equal in size but when unequal,
third pair of laterals largest. Median inferior nematotheca
anvil-shaped, adnate to abcauline wall of hydrotheca
basally, small part free distally; apex reaching from one-
third to one-half distance alang abcauline wall of
hydrotheca; distal aperture scoop-shaped, or keyhole-
shaped, or ronnd to oval with an additional oval aperture
at juncture with abcanline wall of hydrotheca; nematothe-
cal and hydrothecal cavities connected by a small circular

aperture. Eateral nematothecae horn-shaped, directed cut-
ward, terminal orifice scoop-shaped, reaching to or just
bevond hydrothecal margin; base of each lateral nema-
totheca with an aperture into internode,

Gonophores fixed sporosacs. Corbulae bean-shaped,
each occurring in place of a proximal hydrocladium.
Mature corbula up to 1.6 mm long, 1 mm wide, borne on
peduncle having a single cormidium; rachis wrinkled,
slightly curved to almost straight, bearing alternate nema-
tocladia arising from metabasal cladia; either side of rachis
with four to seven partially fused nematocladia each with
a row of hool-shaped nematothecae; base of nematocladi-
um with & prominent anterior spur; gaps between adjacent
metabasal cladia large, irregular in shape, and continuing
upward between proximal parts of adjoining ncmatocla-
dia; smaller oval gaps lateralty and distally on corbula
between adjacent nematothecae. Interior of corbulae with
several oval gonothecae, each arising from rachis.

REMARKS

Lamouroux (1816} described, as Aglaophenia pelagica, a
small plumularioid found growing on the pelagic seaweed
“Fucus natans.” Based on the substrate, it seems likely
that it was conspecific with the hydroid now known as A.
latecaringra Allman, 1877. Billard (1909), too, maintained
that Lamouroux’s type material of A. pelagica was proba-
bly identical to A. latecarinata, although it was not well-
enough preserved to be certain. The two specimens on the
type slide of A, pelagica (MNHN L 889) indeed resemble
A, latecaringta, but their hydrothecae are damaged beyond
positive identification. With the lingering uncertainty
about the identity of A. pelagica. and its nomenclatural
threat to a better-known junior name, Billard (1909) pro-
posed that the binomen employed by Lamouroux be sup-
pressed. Fraser (1944) treated A. pelagica and A. latecari-
nata as separale species to avoid the nomenclatural prob-
ilem, although he likewise suspected that the two were con-
specific. Lamouroux’s nominal species 1s dealt with here
as a nomen dubium instead (see also Bogle, 1975), but a
case should be submitted to the ICZN requesting suppres-
sion of the now virtually abandoned specific name pelag-
ica of Lamouroux (1816).

As for hydroids identified by McCrady (1859) and A.
Agassiz (1865) as A. “pelasgica,” they are likely to have
been identical to the species currently known as A. late-
carinata. However, McCrady and Agassiz mistakenly
thought that Bosc’s (1802) Seralaria pelasgica was the
same species, and adopted thal spelling of the specific
name. The binomen Sertularia pelasgica, used by Bosc
{1802), is an incorrect subsequent spelling of Hydra
pelagica Bosc, 1797. Rather than an aglacpheniid, H.
pelagica is likely referable to the genus Obelia Péron and
Lesueur, 1810, and probably to 0. dickotoma (Linnaeus,
1758). Meanwhile, Bosc’s (1802) record of Sertwlaria
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pluma Linnaeus, 1758, from hydroids attached to
Sargassum (Fucus natans”) may have been based on
rastdentified material of A, latecarinaty.

Nutting (1900) recognized a “minuta group” of six
uominal species within the genus Aglaophenia
Lamouroux, 1812, in American waters, namely, A. simplex
(d’Orbigny, 1846); A. perpusilla Allman, 1877; A. miniita
Fewkes, 1881; A, perforata Allman, 1885; A. mammillata
Nutting, 1900; and A. minima Nutting, 1900, He regarded
the name Aglaophenia latecarinata as a junior synonym of
A. minuta, mistakenly thinking that the former was found-
ed by Allman (1885) instead of Allman (1877). The name
A. latecarinata was established (as A. late-carinata) in an
addendum at the end of Allman’s (1877) publication,
together with a definition distinguishing the species from
a similar form (A. perpusilia), Criteria of availability are
met for A. latecarinata in that publication, although it was
later described as new by Allman {1885).

Bedot (1918, 1921b) commented that Aglaophenia
simplex was indeterminable and suggested that the name
should be suppressed. Based on its substrate (pelagic
Sargassum), its small size, and its general morphology (as
described by d’ Orbigny, 1846), it may have been identical
to hydroids assigned today to A. lafecarinata. Kirchen-
pauer (1872} provided additional records and an illustra-
tion, redrawn in Nutting (1900, pL. 22, fig. 1), but it is
questionable whether Kirchenpauer’s hydroids were refer-
able to the species described by d’Orbigny. Given the
uncertainty about the identity of A. simplex, the name is
regarded here as a nomen dubium.

The name Aglaophenia perpusilla was applied by
Allman (1877) to a minute species collected during the
Pourtales explorations of the Straits of Florida. Although
reportedly collected at a depth of 34 fathoms (62 m), the
hydreid was found on “seaweed.” This suggests that the
material may have originated in shallower water, and
Bogle (1975) questioned whether the substrate may have
been Sargassum. Bedot (1921b) regarded A. perpusilla as
similar to and possibly conspecific with A. lafecarinata.
Vervoort (1972) recoguzed A. perpusilla as valid and pro-
visionally compared it with material recovered from 5159
m on the Hatteras Abyssal Plain. Hydrothecae of
VYervoort's material were filled with dirt, and he suspected,
with justification, that it originated in shallow waters.
Bogle (1975) concluded that A. perpusilla and A. latecar-
inatg were conspecific, based on the variability of the
characters used by Allman (1877, 1885) to distinguish A.
perpusitia and A. latecarinata (width of the hydrothecal
carina, hydrothecal depth, and thickness of the intrathecal
ndge). She adopled the more commonly used of the two
names, A. latecarinata, {or the species in her Master’s the-
sts. I agree with Bogle that the two are coterminous.
Applying the Principle of the First Reviser (ICZN, 1985,
Art. 24}, A, latecarinata 1s assigned precedence here over
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A. perpusilla. According to Bagle, the type of A. perpusil-
ta 1s missing from its bottle al the Museum of Comparative
Zoology, Harvard Universily.

Fewkes (1881) described Aglaophenia minuta from
material collected at 233 fathoms (426 m) on the conti-
nental slope off Charleston, South Carolina. Hydroids
accurred on the thallus of an alga, indicating a shallower
onigin ol the matertal. The substrate was probably sinking
Sargassum (see Johnson and Richardson, 1977), common
1m certain deep-sea areas of the western North Atlantic
(Grassle and Morse-Porteous, 1987). Aglaophenia minuta
and A. latecarinata have been regarded as conspecific
throughout the 20th century (e.g., see Nutting, 1900;
Billard, 1907; Riichie, 1909a; Stechow, 1912; Bedot,
1912, 1916a; Leloup, 1932b; Fraser, 1944; Vannucci
Mendes, 1946; Millard, 1958; Rees and Thursfield, 1965;
Van Gemerden-Hoogeveen, 1965; Vervoort, 1968; Bogle,
1975; Mergner and Wedler, 1977; Calder, 1995). although
there has been confusion over the relative priority of the
two names. As noted above, this stems from the mistaken
impression that A, larecarinata dates from Allman (1885),
whereas the pame was actually made available earlier by
Allman (1877). The binomen A. minuta has been aban-
domed as a valid name over the past 50 years.

The binomen Aglaaphenia perforata was established
by Allman (1885) for a “minute™ species of Aglaophenia
on gulf-weed (Sargassum sp.) from St, Vincent, Windward
Islands (not Florida, as reported by Vervoort (1968) and
Bogle (1973)). Nutting (1900) noted the resemblance of A.
perforata to others in his minutae gtoup, but concluded that
it differed from all of them in lacking a hydrothecal keel
(carina). In fact, a well-developed carina is present on the
hydrotheca in type material (BMNH 1956.10.23.2) of A.
perforata (Fig. 171f). Purported differences distinguishing
A. perforata from the related A. minima, according to
Nutting (1900), were its obconic hydrothecal shape and its
corbula morphology. Bogle (1975) discounted the taxo-
nomic utility of such characters within this group, noting
their variability in material she assigned to A. latecarina-
fa. Another attribute used to distingmish A. perforata from
related species in the western North Atlantic is the number
of cusps on the hydrothecal margin. Based on Allman’s
(1885) original descrniption, Fraser (1944) reporied 11
cusps in A. perforata as opposed to nine (or eight) in other
species of Nutting’'s {(1900) minuta group. In fact,
hydrothecae in Allman’s type material, reexamined here,
have nine cusps on the margin. Aglaophenia perforata and
A. latecarinata are regarded here as identical, with the lat-
ter name having priority. The names Aglaophenia perfora-
ta and Aglaophenia (Macrorhynchia) perforata were used
by Kirchenpauer (1876) and Stechow (1919a), respective-
ly, for a hydroid here considered identical to Macro-
riynchia philippina Kirchenpauer, 1872, but neither meets
ICZN critena of availability (see M. philippina, Remarks).




Therefore. they do not constitute homonyms of
Aglaophenia perforata Allman, 1885.

Aglaophenia mammillata was established by Nutting
(1900) for a small species (<4 cm high) collecied at a
depth of 15 fathoms (27 m} off Cape Fear, North Carolina.
Its resemblance to A. perpusilla, or to others regarded here
as identical to A. latecarinata, has been noted several
times (Bedot, 1921b; Fraser, 1946. Bogle, 1975).
Characters used by Nutting (1900) to distinguish A. mam-
millata from others of his minuta group (greater colony
height, narrower hydrothecal carina, smooth hydrorhiza,
and smaller processes at the base of each hydrocladium)
were found to vary in material assigned to A. latecarinata
from Brazi] (Vannucci Mendes, 1946). Bogle (1975) noted
that the larger colony size and lack of hydrorhizal “annu-
lations™ of Nutting’s material might be attributed to its
occurrence on a substrate other than Sargassum.
Moreover, she found that hydrothecac of type material
were virtnally identical to those identified by Nutting
(1900) as A. minuta (A. latecarinata). As Tor the develop-
ment of the hydrothecal carina, it is now known to be
decidedly variable (e.g., see Van Gemerden-Hoogeveen,
1965; Vervoort, 1968). The presence or absence of “annu-
lations” on the hydrorhiza depends upon whether or not
internal septa are present (see Leloup, 1932b), and is like-
ly a function of substrate. I follow Vannucci Mendes
(1946) and Mayal (1983} in considering A. mammillaia to
be conspecific with A. latecarinata. Specimens from
coastal waters of Bermuda (ROMIZ B422) and from
Challenger Bank (ROMIZ B423) corresponding with
Nutting’s original description of A. mammillata (Fig. 17d)
are included here in A. latecarinara. Apparent deviations
from typical A, latecarinata (larger celenies, more widely
separated hydrocladia, deeper and more widely separated
hydrothecae, thinner perisarc, weakly developed carinae,
and absence of septa in hydrorhizae and hydrocauli) are
attributed to the influence of different environmental con-
ditions on morphologically variable characters.

Fraser (1943) removed Aglaophenia mammillata 1o a
new genus, Aglaophenoides, as discussed elsewhere in this
report (see Genus Gymnangium, Remarks). Fraser’s mate-
rial, illustrated in Fig, 17e, is assigned here to A. latecari-
naia.

The final member of Nutting’s (1900) minuta group,
Agluophenia minima from the Bahamas, was reportedly
the smallest and most delicate of the six. It was distin-
guished from others of the group by (1) its complete lack
of a hydrothecal carina, (2} its nearly cylindrical hydrothe-
ca, and (3) its short and stout corbula, Bogle (1973) dis-
counted the taxonomic significance of these differences
and regarded A. minima as conspectfic with A. perforata.
Earlier, Vervoort (1959) regarded A. minima as identical to
A. latecarinata, an opinion also held here.

The records of Aglaophenia latecarinata from west

Africa by Vervoort (1959) appear to have been based on
material of two species, A. latecarinata and A. rhyn-
chocarpag Allman, 1877 (see Aglaophenia rhynchocarpa,
Remarks). Vervoort speculated that colonies resembling A,
rathbuni Nutting, 1900 (=A. riomchocarpa) might repre-
sent male colonies of A. latecarinata, but there has been
ne additional evidence to support that view.

Material identified as Aglaophenia latecarinata from
the Mediterranean coast of Spain by Garcia, Aguirre. and
Gonzalez (1978) is considered here to be a different
species. In contrast to A. latecarinara, the specimens had
weakly developed intrathecal septa, ne hydrothecal cari-
nae, and regularly rounded marginal cusps. Their hydroids
resemble A. picardi Svoboda, 1979, a species known
throughout the Mediterranean (Svoboda and Comelius,
1991}. In addition, hydroids from the Canary Islands,
identified as A. latecarinata by lzquierdo, Garcia-
Corrales, and Bacallado (1986), are considered here to be
referable to another species,

According to Allman (1885:152), Aglaophenia late-
carinata *appears indeed to be quite a characteristic form
of the hydroid fauna of the floating Sargasso field of the
North Atlantic.” Around Bermuda, it is one of the princi-
pal hydroid dominants on the holopelagic alga Sargassum
fluitans (Burkenroad, in Parr, 1939; Calder, 1995).

REPORTED RANGE

Bermuda: on pelagic Sargassum (Congdon, 1907
Smaltwood, 1910: Bennitt, 1922; Burkenroad, in Parr,
1939: as Aglaophenia minuta. Morris and Mogelberg,
1973; Butler et al., 1983; Calder, 1986, 1993, 1995: a3
A. latecarinata), Challenger Bank, Agar’s Island
(Bennitt, 1922, as A. minuta).

Circumglobal distribution: western Atlantic (Vervoort,
1968}, eastern Atlantic (Vervoort, 1968, as A. latecar-
inata, in part), Indian Ocean (Millard, 1973); western
Pacific (Hirohito, 1983).

Aglaophenia rhynchocarpa Allman, 1877
Fig. 18

Aglaophenia rhynchocarpa Allman, 1877:40, pl. 23, figs.
5-8.

Aglaophenia rhyncocarpa—Fewkes, 1881:131 |incorrect
subsequent spelling].

Aglaophenia cylindrata Versluys, 1899:49, figs. 19-21.

Aglaophenia rathbuni Nutting, 1900:101, pl. 22, figs. 4-6.

Aglaophenia rynchocarpa—Bedot, 1918:64 [incorTect
subsequent spelling].

Aglaophenia insolens Fraser, 1943:81, pl. 19, figs. 13a—.

Aglaophenia latecarinata—NVervoort, 1959:309, fig. 54b
[part] [not Aglaophenia latecarinata Allman, 1877].

Aglaophenia rhynchocarpha—Florez Gonzalez, 1983
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123,125 [incorrect subsequent spelling].
Aglaophenia rynchocarpha—Florez Gonzalez, 1983:124
|incorrect subsequent spelling].

TYPE LOCALITY
Triangle Shoal, Key Wesl, Flonda (Allman, 1877).

MATERIAL EXAMINED

Challenger Bank, on Sertularella diaphana, —32 fathoms
(—59 m), 23 April 1873, one colony with two hydrocauli,
2.5 cm high, without gonophores, Challenger Expedition
Station 36, fragment from BMNH 1888.11.13,12A,
ROMIZ B409.

DESCRIPTION

Colony 2.5 ¢m high, with a hydrorhiza originally growing
on stem of a thecate hydroid. Hydrocaulus 215 pm wide
basally, unbranched, monosiphonic, relatively straight;
divisible into two distinct parts. Basal part of hydrocaulus
with nematothecae but lacking apophyses and hydrocla-
dia, varying in length, articulating with distal hydrocladi-
um-bearing part of hydrocaulus by an obhique hinge-joint;
perisarc thick, internodes obliterated or mostly so. Rest of
hydrocaulus divided into intemodes by distinet o indis-
tinct transverse nodes. these nodes more distinct distally
than proximally; each internode with a fronto-laterally sit-
uated hydrocladial apophysis, a pair of axillary nema-
tothecae, and an inferior nematotheca; pensare relatively
thick basally, thinner distally. Apophyses short, given off
alternately from each side of hydrocaulus, quite closely

spaced; each apophysis with a cone-shaped mamelon and
supporting a hydrocladium (except where broken off);
mamelon with a round orfice. Cauline nematothecae sac-
shaped; aperture single, quite small. Hydrocladia reaching
5 mm long, unbranched, dirccted outward at an angle of
about 70° or more from axis of hydrocaulus: top and
frontal sides slightly convex; each hydrocladium arising
directly from an apophysis and divided mto short inter-
nodes by nearly transverse nodes. Hydrocladial iniernodes
270-322 um long, 56-89 um wide at nodes, each with one
frontally-placed hydrotheca, one median inferior nema-
totheca, and one pair of lateral nematothecae; mtemodal
septa variably developed, typically four in number, with
one at base of hydrotheca, one at base of intrathecal sep-
tum, one mid-way along hydrothecal wall, and one at
bases of laieral nematothecae, most prominent septum typ-
ically being the one at base of intrathecal septum.
Hydrothecae close to one another, 252-308 pm deep from
tip of median abcauline marginal cusp and tips of
adcauline cusps to base, deeply cone-shaped to nearly
cylindrical, axis slightly oblique to that of nternode;
adcauline wall convex proximally and distally, notched at
intrathecal septum, adnate to hydrocladial internode
except for 2 small free part distally; abcauline wall convex
basally, concave medially, nearly straight distally;
intrathecal septum prominent, oblique, slightly sigmoid in
lateral view, extending from adcauline to abcauline wall of
hydrotheca; perisarc <uite thin. Hydrothecal aperture
112-130 pm in diameter from adcauline wall to base of
median abcauline cusp, irregularly oval in outline, plane of

F1G. 18. Agigophenia rhynchocarpa: a, part of hydrocladium, lateral view, with two hydrothecae, BMNH 1888.11.13.12A; b, part of
hydrocladium, front view, with two hydrothecae, BMNH 1888.11.13.12A: ¢, patt of hydrocladium of type material of Aglaophenia rhyn-
chocarpa Allman, 1877, Key West, Florida, lateral view, with two hydrothecae, MCZ, no catalogue number; d, part of hydrocladium of
type material of Aglaophenia rathbuni Nutting, 1900, Caravellas, Brazil, lateral view, with two hydrothecae, LUSNM 18657, e, part of
hydrocladium of type material of Aglaophenia insolens Fraser, 1943, Maguaripe Bay, Trinidad, lateral view, with two hydrothecae, MCZ

Q0. Scales equal 0.25 mm,
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orifice nearly perpendicular to that of hydrotheca: margin
with nine cusps, one median and four pairs of lateral
median abcauline cusp long, linguiform in top view, con-
vex and visor-shaped in lateral view, corved towards pair
of cusps on adcauline wall, concave along median axis;
pair of cusps lateral to median abcauline cusp typically
quite low, with acute tips; next pair of cusps larger, with
blunt tips; next pair larger still, with blunt tips; pair flank-
ing adcauline median wall long, fang-shaped, curved
upwards towards median abcauline cusp, tips acute.
Abcauline wall of hydrotheca with a well but variably
developed carina extending forward to median abcauline
cusp, distal end of carina prow-shaped. Median inferior
nematotheca anvil-shaped, adnate to abcauline wall of
hydrotheca basally, approximately one-third free distally,
apex reaching less than halfway along abcauline wall of
hydrotheca; distal aperture circular; basal aperture present
anteriorly; a small circular aperture providing connection
with hydrothecal cavity. Lateral nematothecae horn-
shaped to somewhat tubular, distal end bent forward and
slightly to the side, terminal orifice round, reaching to or
just beyond hydrothecal margin;, base of each lateral
nematotheca with an aperture into internode.
Gonophores not seemn.

REMARKS

Aglaophenia rhynchocarpa was originally described by
Allman (1877) from the important collection of hydroids
obtained in the Straits of Florida by L. FE de Pourtalés, It
shares with A. gracillima Fewkes, 1881, an oblique and
stightly sigmoid intrathecal septum but it lacks the exceed-
ingly long median abcauline spine extending forward from
the margin of the hydrotheca (Fig. 18¢). As well, the cor-
bula peduncle of A, rhiynchocarpa is comprised of a single
cormidium whereas that of A. gracillima includes three or
four cormidia (Fraser, 1944),

Aglaophenia cylindrata Versluys, 1899, with a similar
intrathecal septum, was described from infertile material
dredged near the Testigos Islands, West Indies. Later, a fer-
tile hydroid from Anguilla with an elongate and cigar-
shaped corbula was referred to A, cylindrata by Jaderholm
(1903). This structure appeared unlike the shorter, pod-
shaped corbula of A. riynchocarpa described by Allman
(1877). However, Vervoort (1968) attributed the differences
in shape to sexual dimorphism and concluded that A. eylin-
drata was conspecific with A. rhynchocarpa. Bogle (1975)
reported corbulae of both shapes in material assigned by her
to A. rivnchocarpa, and on close examination found them
to be structurally similar. She agreed with Vervoort that A.
eviindrara and A. rhynchocarpa Wwere colerminous.
Trophosomes of the two appear much alike from original
descriptions and illustrations (Allinan, 1977; Versluys,
1899), and I follow Vervoort (1968) and Bogle (1975), and
Bedot (1925) earlier, in regarding them as conspecific.

Aglaophenia rathburd Nutting, 1900, from Brazil and
A, insolens Fraser, 1943, from Trinidad appear much alike
morphologically. Each posscsses a sigmoid intrathecal
septum and resembles type material of A, rhynchocarpa
{MCZ, no catalogue number), although both seem to
diverge slightly in hydrothecal shape and orientation
(Figs. 18d-e). Bogle (1975) compared types of both A.
rathbuni and A. insolens and concluded that they were
conspecific. 1 support her conclusion after reexamining the
same type material (USNM 18657, 18658; MCZ 5001).
Neither of these two names was included by Bogle in the
synonymy of A. rhynchocarpa, althongh she inferred that
A, rathbuni (including A. insolens) was merely a variant of
that species. Hydroids with hydrothecae intermediate in
form between typical A. rhiynchocarpa and A. rathbuni
were reportedly present in her material. Moreover, she
found corbulae of the two morphotypes to be similar.
Based on her observations, on the morphelogical resem-
blance of type specimens of all three, and on the consider-
able variations in hydrothecal morphology known to occur
in aglaopheniids, 1 conclude that A, rathbuni and A.
insolens are comspecific with A. rhynchocarpa. The
Challenger material examined here from Bermuda corre-
sponds closely to the type of A. riynchocarpa (Figs.
18a-¢), but differs principally in having (1} more widely
spaced hydrocladia, resulting in a more open colony form,
(2) hydrothecae with their axes more nearly parallel with
that of the hydrocladium, and (3) lingniform instead of
acute median abcauline cusps.

Vervoort (1939) identified as Aglaophenia latecarina-
ta Allman, I877, two tufts of hydroids coliected off
Freetown, Sierra Leone, Africa (Atlantide Station 141).
Yervoort's illustrations suggesl that one of these colonies
was indeed A. latecarinata (fig. 54a), while the other (figs.
54b—c) was not. The latler seems indistinguishable in the
figures from A. rathbuni (=A. rhynchocarpa). 1t is taken
here to be the only record of A. rhynchocarpa outside
warm waters of the western Atlantic. Bogle (1975) came
to the same conclusion earlier.

The hydroid colony assigned here to Aglaophenia
rhynchocarpa was collected at the north end of Challenger
Bank during the Challenger Expedition. The same speci-
men had been examined earlier and identified as
Aglaophenia cylindrara by Ritchie (1909c). Allman
(1883) did not include the species in his report on
Challenger plumularicids, perhaps because the hydroid
was preserved together with material of Campanularia
insignis Allman, 1888 [=Cridoscyphus marginatus
(Allman, 1877)] (BMNH 1888.11.13.12A) that was
described later. Also present in the same bottle with these
species were the thecate hydroids Hebella venusta
(Allman, 1877) and Sertularella diaphana (Allman, 1885}
{see Caider, 1991a}.
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REPORTED RANGE

Bermuda: Challenger Bank (Ritchie, 1909c; Bennitt,
1922; Rees and Thursfield, 1965; as Aglaophenia
evlindraia); banks (Calder, 1993).

Circumglobal distribution: western Atiantic (Vervoor,
1968); eastern Atlantic (Vervoort, 1959, as
Aglaophenia latecarinata, in part).

Genus Macrorhynchia Kirchenpaner, 1872

Macrorhiynchia Kirchenpauer, 1872:20.

Makrorhynchia Kirchenpauer, 1872: pls. 1, 8 [incorrect
original spelling].

Makrorynchia Allman, 1874b:179 [incorrect subsequent
spelling].

Macrorhynihia Kirchenpauer, 1876:25 [incomrect subse-
gquent spelling],

Macrorynchia Kirchenpauer, 1876:26 [incorrect subse-
quent spelling].

Nematophorus Clarke, 1879:248.

Pleurocarpa Fewkes, 1881:136.

Macrorhiyncha Hincks, 1889:134 [incorrect subsequent
spelling].

Macrorhinchia Naumov, 1960:478 [incorrect subsequent
spelling].

DIAGNOSIS

Colonies erect; hydrocauli branched, polysiphonic, often
stout, arising from a creeping hydrorhiza or from anchor-
g hlaments. Cauline intermodes with triangular nema-
tothecae, Hydrocladia unbranched, arranged pinnately,
arising alternately from apophyses on axial tube ol hydro-
caulus and branches. Hydrothecae occurring only on
hydrocladia, typically more or less cone- to sac-shaped;
margin dentate; abcauline or adcauline intrathecal septum
tvpically present. Each hydrotheca with a pair of lateral
nematothecae and one partly adnate median inferior nema-
totheca.

Gonophores fixed sporesacs, or released as medu-
soids, Gonothecae on phylactocarps that are unbranched
phylactogonia, these occurring singly or aggregated to
form a pseudocorbula; cach phylactogonium a modified
hydrocladium with a proximal hydrothecate internode.

TYPE SPECIES

Macrornynchia savignyana Kirchenpauer, 1872, replace-
menl name for Aglaophenia pennaria sensu Audouin
{1826) [not Aglaophenia pennaria (Linnaeus, 1758)], by
ongmal designation.

REMARRKS

Macrorhynchia, Calathophora, Pachyrhynchia, and Lyto-
carpia, were established as subgencra of Aglaophenia
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Lamouroux, 1812, by Kirchenpauer (1872). Later,
Macrorhynchia and Lytocarpia were elevated to generic
rank (see Bedot, 1912:259; Stechow, 1923a:239, 244),
Both are now {requently employed as names of genera
(e.g., Yamada, 1959; Rho, 1967; Hirohito, 1969, 1983;
Bogle, 1975; Rees and Vervoort, 1987, Ryland and
Gibbons, 1991). Millard (1975), and Bouillon (1985)
apparently following Millard, included the names
Macrorhynchia and Lytocarpia in the synonymy of
Lytocarpus Allman, 1883, but that is confrary to the
Principle of Priority in zoological nomenclature (ICZN,
1985, Art. 23). Both Millard and Bouillon mistakenly
credited Stechow (1919a) instead of Kirchenpauer (1872)
as author of the first lwo of these three genéﬁc names (see
[CZN, 1985, Art. 43). As for Calathophora and
Pachyrhynchia, both have been referred back to the syn-
onymy of Aglacphenia (sec Stechow, 1919a:130;
1923a:218) and neither name 15 in current use (see Genus
Aglaophenia, Remarks).

Kirchenpauer (187239} designated Aglaophenia pen-
naria sensu Audouin (1826) as type species of
Macrorhynchia (for aothorship and date of Audouin’s
report, see Sherborn, 1898). Kirchenpauer recognized that
Audouin’s species was different from A. pennaria
(Linnaeus, 1758), and established the new name M. savi-
gnyana for it. Under provisions of the International Code
of Zoological Nomenclature (ICZN, 1985, Arts. 111, 70¢),
Kirchenpauer is also deemed in the same work to have
established the name M. pennaria for this species. To
remove polential ¢onfusion over the name of the type
species, M. sqvignvana 1s here assigned precedence over
its heretofore unused objective synonym M. pennaria
under the Principle of the First Reviser (ICZN, 1985, Art.
24). Stechow’s (1923a:240-241) subsequent rejection of
M. savignyana (=A. pennaria sensu Audouin) as the type
species of Macrorhynchia is invalid (ICZN, 19835, Art.
61). Likewise, his selection of M. filamentosa (Lamarck,
1816) (=M. patula Kirchenpauer, 1872) as the type species
of the genus is invalid.

The identity of Macrorhynchia savignvana, originally
reported from the Red Sea by Audouin (1826, as
Aglaophenia pennarig), remains uncertain. Subsequent
records of it, such as those from the Adratic Sea by
Kirchenpauer (1872) and from Haiti by Marktanner-
Turneretscher (189(}), have been recognized as more or
less questionable. Stechow (1923a) discussed the identity
of M. savignvana and remarked on its resemblance to the
familiar M. philippina Kirchenpauer, 1872. Fraser (1944,
1946) assigned the species to Cladocarpus Allman, 18744,
based on accounts of it by Marktanner-Turneretscher
(1890) and Nutting (1900). Vervoort (1966) referred the
species with doubt o Cladocarpus, as C. savignvanus,
noting that its gonophores had not been described. The
illustrations of the species by Savigny (1826) support



Stechow’s contention, although its gonophores were not
portrayed. For purposes of this report, M. savignyana is
taken to be a hydroid much like and possibly conspecific
with that known as M. philippina.

Macrorhynchia is distinct from Lytocarpia, as defined
by its type species L. myriophyllum (Linnaeus, 1758),
principally in the characters of the phylactocarps.
Although phylactocarps of bath are modified hydrocladia
(gonocladia), those of Macrorhvnchia lack costae and are
phylactogonia, while those of Lytocarpig as currenily
defined have costae {each with a basal hydrotheca) and
form corbulae.

Confusion over the name and identity of Lytocarpia
has persisted for more than a century. The nomenclature of
this aglaopheniid genus was confounded by Allman
(1883:40), who intentionally changed its spelling from
Lytocarpia to Lytocarpus. More critically, Allman provid-
ed a revised definition that significantly altered the con-
cept of the genus. Lyfocarpus, although nomenclaturally a
junior ohjective synonym of Lytecarpia (ICZN, 1985, Art.
33b [iii]), corresponded in Allman’s diagnosis with
Macrorhvnchia. Allman’s unjustified emendation of
Lytocarpia o Lytocarpus (ICZN, 1985, Art. 33) and his
misdiagnosis of the genus were widely followed by
hydroid taxonomists for many years. Stechow’s (1919a,
1923a) subsequent corrections of these errors were largely
ignored. The familiar name Lytocarpus is now being
replaced by Macrorhynchia for the genus, and Lytocarpia
is again being used in the original sense of Kirchenpauer
(1872). Thecocarpus Nutting, 1900, another familiar but
invalid name in aglaopheniid taxonomy, is also finally
being recognized as a junior synonym of Lytocarpia in
recent literature (see Bogle, 1975; Rees and Vervoort,
1987:177; Gili, Vervoort, and Pagés, 1989; Comelius and
Ryland, 1990:1538; Ryland and Gibbons, 1991:544;
Cornelius, 1995; and others). In fact, Lytocarpia and
Thecocarpus are objective synonyms because L. myrio-
phyllum is the type species by original designation of both
nominal genera (see Kirchenpauer, 1872:28; Nutting,
1900:106; Stechow, 1923a:244).

The nominal genus Nematophorus Clarke, 1879, has
heen referred, explicitly or implicitly, to the synonymy of
Lytocarpus sensu Aliman (1883} (=Macrorkynchia) by
authors such as Versluys (1899), Nutting (1900), Fraser
(1944), and Bouillon (1985), and o Macrerhynchia by
Bogle (1975), Clarke (1879:248) established Nematophor-
us as 4 new genus based on the presence of “peculiar
processes borne on the bases of the pinnae.” Versluys and
Nutting discounted the generic significance of this charac-
ter, noting that such protuberances occur in several other
genera of aglaopheniids. Clarke’s (1879) material of N.
grandis, type species of Nematophorus by monotypy, was
sterile. Phylactocarps in material assigned to N. grandis by
Versluys (1899) were modified hydrocladia resembling

those present in species of Macrorhynchia. Stechow
(19232) indicated that phylactocarps appeared to form
pseudocorbulae in N. grandis and several related species,
instead of occurring singly, and recognized Nematophorus
as distinct from Macrerhynchia. I follow the arguments of
Versluys (1899), Nutting (1500), and Bogle (1975) that the
two are coterminous.

Fewkes (1881) established Pleurocarpa, type species
F ramosa Pewkes, 1881, by monotypy, for an aglaopheni-
id hydroid from the Caribbean having an “open corbula.”
This structure, in fact a pseudocorbula, was formed at the
preximal end of an otherwise normal branch by modified
hydrocladia. Versluys (1899) and Nutting (1900) demon-
straled that the pseudocorbula of Nemartophorus was
essentially like that of Pleurocarpa. They and subsequent
authors regarded Pleurocarpa and Nematophorus as con-
generic, with the latter name having priorify. That conclu-
sion is upheld here following examination of type materi-
al of Nematophorus grandis (MCZ 2160, 2244, 2255) and
Pleurocarpa ramosa (MCZ 2159), lype species of these
two nominal genera. Except for Stechow (1923a), who
recognized Nematophorus as valid, both names in turn
have been regarded as junior synonyms of Lyfocarpus
sensu Aliman (=Macrorhiynchia).

Opinions vary on the status of Aglaria Stechow,
1923b, established on the basis of an unusual phylactocarp
in its type species, Aglaophenia septata Ritchie, 1905b.
Aglaria was regarded as congeneric with Lyrocarpus sensu
Allman, 1883 (=Macrerkynchia) by Bouillon (1985), and
with Aglaophenia by Vervoort (1966). Others (e.g.,
Leloup, 1932a; Pennycuik, 1959; Ralph, 1961; Mammen,
1965; Rees and Thursfield, 1965) retained Aglaria as a
distinct genus. The phylactocarp presumed to be that of A,
seprata by Ritchie (1909b, 1910a) was described as a
peculiar cigar-shaped corbula with upper and lower tiers
of phylactocarpial appendages that lacked hydrothecae.
Gonophores were present within the lumen of the corbula.
Vervoort (1966) subsequently discovered fertile hydreids
of A. septata in collections of the Galathea Expedition. He
concluded that the phylactocarp of the species was a true
corbula that seemed unusual because of basal and apical
spurs on the costae. Based on Vervoort’s observations and
conclusions, Aglaria is regarded here as congeneric with
Aglaophenia and not with Macrorhynchia (see Genus
Aglaophenia, Remarks),

Gravier (1970a) described gonophores in Macro-
rhynchia philippina from Madagascar that were liberated
as medusoids, each having a ring of concretions around
the umbrella margin. Tentacles, tentacle bulbs, radial
canals, and a ring canal were lacking in these short-lived
swimming genophores. By contrast, hydroids of M. philip-
pina from Venezuela bore either a single large egg or a
mass of spermatocytes in each genotheca (Vervoort,
1968:90). Hirohito (1983:80) reported that gonothecae of
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M. philippina from Sagami Bay, Japan, contained one to
three eggs or pianulae. Gonophores m M. phoenicea
(Busk, 1852) are evidently fixed (sec Gravier-Bonnet and
Fontaine, 1981:114).

As noted by Gravely (1927), Halstead (1988), and
others, certain species of this genus (e.g., Macrorhvachia
philippina) are noted for being venomous to humans,

Macrorhynchia allmani (Nutting, 1900)
Fig. 19

Aglaophenia ramosa Allman, 1877:39, pl. 23, figs. 14
[invalid junior secondary homonym of Aglaophenia
ramosa (Busk, 1852), and replaced before 19611,

Aglaephenia allmani Nutting, 1900:100, pl, 22, figs. 2-3
freplacement name for Aglaophenia ramosa Allman,
1877, not A. ramasa (Busk, 1852)].

Lytocarpus philippinus—Congdon, 1907:484, fig. 37. —
Smallwood, 1910:137 [not Macrorhynchia philippina
Kirchenpauer, 1872].

Macroriivnchia bermudensis Stechow, 1920:44.

Lytocarpus clarkei—Bennitt, 1922:254 [not Macro-
rhynchia clarkei {Nutting, 1900) ="Macrorhynchia
grandis (Clarke, 1879)].

not Agiaophenia (7) allmani—Leloup, 1935:57 [part]
[=Aglaophenia dubia Nutting, 1900].

1Aglaophenia (1) mercatoris Leloup, 1937a:113, figs.
15A-D,

Aglaophenia longiramosa Fraser, 1945:22, figs. 2a-c.

Macrorhvnchia clarkei—Calder, 1986:139, pl. 39 [not
Macrorhynchia clarker (Nutting, 1900} =?Macro-
rhivnchia grandis (Clarke, 1879)].

Lytocarpus (Aglaophenia) alimani—Bandel and Wedler,
1987:117.

Macrorhynchia allmani—Cairns et al,, 1991:29,

TYPE LOCALITY
“Florida Reef, from a depth of from 2 to 3 fathoms
[3.7-5.5 m]” (Allman, 1877:40).

MATERIAL EXAMINED

Atlantic Ocean, 2.5 km SE of Castle Roads, on limestone
tubble, —60 to ~-20 m, 3 September 1977, one colony, —20
cmt high, without gonophores, ROMIZ B127. Atlantic
Ocean, 1 km NE of Town Cut, on vertical imestone rock
wall, =20 m, 30 July 1982, one colony, 14 cm high, with-
out gonophores, coll. E. Ruppert, ROMIZ B287.
Challenger Bank, on limestone rubble, -60 m, 17 May
1991, one colony, 16 cm high, without gonophores,
ROMIZ B403. Challenger Bank, on limestone rubble, -70
m, 3 October 1984, three colonies, up to 18 ¢m high, with-
oul gonophores, ROMIZ B404, Atlantic Ocean, 2 km S of
St. David’s Lighthouse, on limestone rubble, 90 m, two
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colonies, up to 8 cm high, without gonophores, ROMIZ
B405, Atlantic Ocean, 2.5 km SE of Castle Roads, on
limestone rubble, —73 m, one fragmentary colony, 6 cm
high, without gonophores, ROMIZ B406. Atlantic Ocean,
2.5 km SSE of Castle Roads, on limestone rubble, —60 m,
23 May 1991, two colonies, up ta 27 ¢cm high, without
gonophores, ROMIZ B407. Atlantic Ocean, 2.5 km SE of
Castle Roads, on limestone rubble, =82 m, 5 September
1992, seven colomes, up to 28 c¢m high, without
gonophores, ROMIZ B408.

DESCRIFTION

Colonies vp to 28 cm high; each hydrocaulus arising from
a rootlike system of stolons adhering to limesione rock,
Hydrocauli alternately to irregularly branched, branches
simple or branched in like manner, polysiphonic except at
ends of hydrocaulus and branches; basc reaching up to 3
mm or more in diameter; hydrocauh and branches gradu-
ally curved backward; primary axial tube divided into
internodes by indistingt nodes, each internode typically
with a fronto-disto-laterally situated hydrocladial apophy-
sis and two triangular nematothecae, one scoop-shaped
iferior and one two-spined or scoop-shaped axillary;
apophyses short and bearing a distinct mamelon, given off
alternately from each side of axial tube, adjacent pair on
same side typically about 1.5 mm apart, directed upward
at an angle of about 45° with vertical. Hydrocladia up to
about 1 cm long, unbranched; top and frontal sides slight-
ly convex; each hydrocladium arising directly from an
apophysis and separated from it by a distinct to almost
imperceplible ablique node, divided into short internodes

Fua. 19. Macroerhkynchia glimani, ROMIZ B127: a4, part of hydro-
cladium, lateral view, with two hydrothecae; b, part of hydrocla-
dium, front view, with two hydrothecae. Scales equal 0.25 mm.



by nearly transverse nodes. Hydrocladial internodes
394-450 pm long, 75-150 pm wide at nodes, each with
one frontally piaced hydrotheca, one median inferior
nematotheca, one pair of lateral nematothecae, one inter-
nodal septum adjacent to intrathecal septom, and typically
with anather internodal septum beneath lateral nematothe-
cae, adjacent hydrothecae relatively close to one another.
Hydrothecae 319-375 pm deep from tips of marginal
cusps to base, morc or less cone-shaped; adcauline wall
nearly straight, adnate to hydrocladial internede; abcauline
wall convex except for a small concavity just below mar-
gin; intrathecal septum prominent, nearly straight, extend-
ing across intrathecal cavity; perisarc of moderate thick-
ness. Hydrothecal aperture 150-188 pum in diameter from
adcauline to abcauline wall, irregularly oval, plane of
aperture oblique to axis of internode and to that of
hydrotheca; margin with seven rounded cusps, pair adja-
cent to Jateral nematothecae bilobed. Median inferior
nematotheca curved and adnate for much of its length to
abcauline wall of hydrotheca, distal part free, horn-shaped,
length somewhat variable, apex seldom extending beyond
margin of hydrotheca; aperture either open from apex to
abcauline wall of hydrotheca or closed in the middle and
open at apex and at juncture with hydrothecal wall; with an
apertire into hydrothecal cavity, Lateral nematothecae
horn-shaped, extending beyond margin of hydrotheca, each
with a distal orifice and another at margin of hydrotheca, or
scoop-shaped and open from apex to base.
Gonophores not seen.

REMARKS

These specimens from Bermuda were compared with type
material of Aglaophenia ramosa Allman, 1877 (MCZ, no
catalogue number) from Florida Reef;, Nematophorus
grandis Clarke, 1879 (MCZ 2160, 2244, 2255) from
Zoblos Island (eastern Gulf of Mexico); Plewrocarpa
ramosge Fewkes, 1881 (MCZ 2159) from St. Vincent
(Windward Islands, West Indies); and Lytocarpus clarkei
Nutting, 1900 (USNM 18698) from the Bahamas.
Materials from Bermuda were most like the type of A,
ramosa morphologically, and in this report they are
assigned to that species.

Nutting (1900:100) considered the name Aglaophenia
ramosa to be an invalid junior secondary homonym of
Plumularia ramosa Busk, 1852, the binomen of an
Australian species subsequently referred to Aglaophenia
Lamouroux, 1812, by Kirchenpauver (1872, 1876), Bale
(1882), Stechow (1923a), and athers, A new name, A. all-
mani, was established by Nutting for the American
hydroid of Allman. Thal species is now assigned to
Macrorhynchia  Kirchenpauer, 1872, instead of
Aglaophenia, and secondary homonymy no longer exists.
However, the correct species name is M. allmani because
the specific name ramosa for this hydroid is invalid under

the code (ICZN, 1983, Art. 59b).

Bogle, in her thesis (1975), provisionally assigned
Aglaophenia allmani to Macrorhynchia, but that paper
does not meet criteria of publication in nomenclature
(ICZN, 1985, Arts. 7-8). Some uncertainty remains about
the generic classification of this species because its
gonophores and phylactocarps have never been described,
Nevertheless, the hydroid colony form resembles that of
other species assigned to Macrorhynchia. Bogle (1975)
suggested that such species typically have one or more of
the following characters: (1) a polysiphonic hydrocaulus,
(2) a much branched hydrocaulus, (3} large and triangular
cauline nematothecae, (4) lateral nematothecae of asym-
metrical length, (5) quitc shallow hydrothecae, and (6)
median inferior nematothecae that are largely adnate 10
the abcauline hydrothecal wall. Asymmetry in the length
of the lateral nematothecae was not especially noticeable
in hydroids assigned to M. allmani from Bermuda (Fig.
19b}, but the other characters were generally applicable to
these specimens,

Types of Aglaophenia ramosa (=Macravhvnchia all-
mani) and the hydroids from Bermuda resemble
Nematophorus grandis, Pleurocarpa ramosa, and
Lytocarpus clarkei, but differ from them in having more
widely spaced hydrocladia, longer hydrocladial inter
nodes, deeper hydrothecae, and shorter median inferior
nemalothecae that do not extend beyond the hydrothecal
margin (Figs. 19-20). Based on these differcnces, A. ail-
mani iz considered here to be a species distinct from the
others. As for N. grandis, F. ramosa, and L. clarkei, they
are mmch alike, and I concur with Bogle (1975) that they
are likely all conspecific and referable ta Macrorhynchia.
The binomen M. grandis has priority over these three
names. Bogle (1975) likewise provisionally regarded M.
grandis and M. allmani as separate species,

Vervoort (1968:68) remarked on the seeming resem-
blance between Macrorhiynchia allmani and Aglaophenia
mercatoris Leloup, 1937a, from Tampa Bay, Florida. He
suggested that study of more material might show that the
two are conspecific. Bogle (1975) also held that they were
likely identical. Yet Leloup’s (1937a) description provid-
ed no indication of the size of his fragmentary specimen,
and no mention was made as to the presence of branches,
Because A. mercatoris is so poorly known, it appears open
to guestion whether it is conspecific with M. allmani.

Pari of the hydroid material from Tortugas, Florida,
that Leloup (1935) assigned to Aglaophenia (?) allmani was
referred instead to A, elongata Meneghini, 1845, by Van
Gemerden-Hoogeveen (1965). The species is referred here to
A. dubia Nutting, 1900 (sec Aglaophenia dubia, Remarks).

Aglaophenia longiramosa Fraser, 1945, was regarded
by Bogle (1975) as probably conspecific with M. alimani,
and I agree. As to the collection locale of A. longiramosa,
reports by Fraser (1945, 1946) are coniradictory.
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Fii. 20. Macrorhvnchia grandis: a, part of hydrocladium of type
material of Nematophorus grandis Clarke, 1879, Zoblos Island,
Gulf of Mexico, lateral view, with two hydrothecae, MCZ 2160;
b, part of hydrocladium of type material of Plenrocarpa ramosa
Fewkes, 1881, 5t. Vincent, West Indies, lateral view, with two
hydrothecae, MCZ 2159; ¢, part of hydrocladium of type mater-
wl ol Lytocarpus clarkei Nutting, 1900, Liule Cat Tsland,
Bahamas, lateral view, with two hydrothecae, USNM 18698.
Scales equal Q.25 mm.

Coordinates of the collection station published with the
original description (Fraser, 1943) were given as 29°58'N,
88°03'W (a location in the Gulf of Mexico off the coast of
Alabama). Fraser’s (1946) statement that the species was
obtained off northern Georgia is assumed to be in error.
Muacrorhvnchia allmani was common on limestone
rubble in dredge tows from the fore-reef slope off
Bermuda, and was also collected during this study from
Challenger Bank. The record of Macrorhynchia clarkei
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from Bermuds by Calder (1986) 15 4 misidentification of
hydroids of this spectes. Congdon (1907} identified
hydroids from Bermuda and Challenger Bank as
Lytocarpus philippinus Kirchenpauer, 1872, but his illus-
tration of the species inchcates that it was almost certainly
M. allmani instead. Stechow (1920) had recognmized that
Congdon’s species was different from M. philippina and
founded a new name for it, M. bermudensis. The name
Macrorhvnchia bermudensis is included in the synonymy
of the present species. Hydroids reported by DBennitt
(1922) from Bermuda, as Lytocarpus clarkei, were also
likely specimens of M. allmani. So, too, were Specimens
identified as Lytocarpus philippinus by Smallwood
(1910). Allman’s (1883:2) record of the species from the
Bernmnuda region, as Aglaophenia ramosa, was probably
based on specimens collected from Challenger Bank.

Curiously, no phylactocarps have yet been observed
in specimens of Macrorhynchia alimani from Bermuda or
eisewhere.

REPORTED RANGE

Bermuda: shores of Bermuda, and Challenger Bank
(Congdon, 1907, as Lytocarpus philippinus,
Smallwood, 1910, as L. philippinus; Stechow, 1920,
as Macrorhynchia bermudensis); Challenger Bank
(Bennitt, 1922, as ILytocarpus clarkei), location
unspecified (Allman, 1883, as Aglaophenia ramosa;
Calder, 1986, as Macrorhynchia clarket), banks,
decper coastal waters, upper slope (>100 m) of
Bermuda Pedestal (Calder, 1993).

Circumglobal distribution: westem Atlantic (Vervoort,
1968).

Macrorhynchia philippina Kirchenpauer, 1872
Fig. 21

Macrorhynchia philippina Kirchenpauer, 1872:19.

Aglaophenia philippina Kirchenpauer, 1872:45, text-fig.
p. 17; pl. 1, fig. 26; pl. 2, figs. 26a—b; pl. 7, fig. 26.

Aglaophenia urens Kirchenpauer, 1872:46, pl. 1, fig. 27,
pl. 2, fig. 27, pl. 7, fip. 27.

Aglaophenia perforagta Kirchenpauer, 1876:25 [nomen
nudum] [not Aglaophenia perforata Allman, 1885].

Lytocarpus phillipinus—Bale, 1888786, pl. 21, figs. 5-7
[incorrect subsequent spelling].

Aglaophenia phillipina—DBale, 1888788 [incorrect subse-
quent spetling].

Lvtocarpus urens—DBale, 1888;789,

Aglaophenia (Lyvtocarpus) phillipina—Bale, 1888;789
lincorrect subsequent spelling].

Iytocarpus  philippinus—Marktanner-Turneretscher,
1890:274, pl. 6, figs. 15-16.

not Lytocarpus philippinus—Congdon, 1907:434, fig. 37



|=Macrorhynchia allmani Nutting, 1900].

Lytocarpus crosslandi Ritchie, 1908:511, pl. 24, fig. 11,
pl. 26, figs. 24,

Lytocarpus philippinnus—Wallace, 1909:137 [incorrect
subseqguent spelling].

Lytocarpus philippinus atianticus Billard, 1913:78.

Lytocarpia philippina—Stechow, 1919a:132, fig. Z'.

Aglaophenia (Macrorhynchia) perforata Stechow,
19192:132 |unavailable name, published as a junior
synonym).

Aglaophenia (Macrorhynchia) philippina—=3Stechow,
1919a:132.

Aglaophenia perforata Stechow, 1919a:132, fig. Z!
[unavailable name, published as a junior synonym].

Macroriivachia crosslandi—Stechow, 1923a:241.

Macrorhynchia urens—Stechow, 1923a:241.

Aglaophenia philippinus—Vervoort, 1941:225 hincorrect
subsequent spelling].

Macrorhynchia  crosslandica—Mammen,
[incorrect subsequent spelling].

Lytocarnus philippinus—Gravier, 1970b:125 [incorrect
subsequent spelling].

Lytocarpus (Macrorhynchia) philippinus—Boero and
Bouillon, 1987:242.

ot Macrorhynchia philippina—Rees and Vervoort,
1987177, fig. 43.

Iytocarpus phillippinus—Bandel and Wedler, 1987:49
[incorrect subsequent spelling].

Lithocarpus philippinus—Bandel and Wedler, 1987:63
[incorrect subsequent spelling].

1965:316

TYPE LOCALITY
Manila, Philippines.

MATERIAL EXAMINED

Flatts Inlet, on rock, -2 m, 21 September 1977, one
colony, 6.0 cm high, without gonophores, ROMIZ B128.
Hamngton Sound, entrance of Cripplegate Cave, on rock,
-1 m, 6 October 1986, two colonies, 4.2 and 5.8 cm high,
without gonophores, ROMIZ B366. Harrington Sound, 1n
aquaduct to Flatts Inlet, =1 m, 29 October 1986, three
colonies, 8.0, 4.5, and 6.5 cm high, without gonophores,
ROMIZ B363.

DESCRIPTION

Colonies up to 8 cm high; each hydrocaulus arising from
a network of stolons attached to substrate. Hydrocauli pin-
nately, twice-pinnately, or thrice-pinnately branched,
reaching up to 1 mm or more in width basally. Hydrocauli
and branches polysiphonic except at distal ends, curved
gradually backward; nodes indistinct. Cauline interncdes
each with a hydrocladial apophysis and two nematothecae,
one distal axillary and one proximal; nematothecae sac-
shaped, tapering to a slender cone distally, orifice small,

FiG. 21. Macrorkvnchia philippina, ROMIZ B368: a, part of
hydrocladium, lateral view, with three hydrothecae; b, part of
hydrocladium, front vicw, with three hydrothecae. Scales equal
(.25 mm.

spherical t¢ oval. Hydrocladial apophyses short, each
bearing a cone-shaped mamclon on anterior surface:
given off alternately from frontal surface of axial tubes of
hydrocaulus and branches, quite closely spaced, directed
outward at an angle of about 40° from axis of adjacent
hydrocaulus or branch, supporting a hydrocladium
{(except where broken off). Hydrocladia up to 5 mm long,
unbranched; top and frontal sides convex; each hydrocla-
dium arising directly from apophysis and separated from
it by an oblique node; divided into short intemodes by
nearly straight nodes. Hydrocladial internodes 242-308
um long, 75-112 um wide at nodes, each with one
frontally placed hydrotheca, one median mferior nema-
totheca, one pair of lateral nematothecae, and two inter-
nodal septa; adjacent hydrothecae close to one another.
Hydrothecae slipper-shaped, 252-270 pm deep from
adcauline wall at margin to base, curving abruptly out-
ward distally; adcauline wall convex, adnate to hydrocla-
dial internode except for distal quarter; abcauline wall
convex excepl for pronounced concavity just below mar-
gin; abcauline intrathecal septum prominent, Cusp-
shaped, curved away from hydrocanlus, extending about
halfway across intrathecal cavity; pemsarc of moderate
thickness, Hydrothecal aperture 130-158 pm in diameter
from adcauline to abcauline wall, irregularly oval, plane
of aperture oblique to axis of internode and to that of
hydrotheca; margin with an acute median abcauline cusp,
a pair of low and rounded lateral cusps, a low and indis-
tinct median adcauline cusp, and a flange on either side
where rim meets lateral nematothecae; aperture distinctly
flaring in top view. Median inferior nematotheca long,
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anvil-shaped, reaching beyond margin of hydrotheca dis-
tally, stightly curved, adnate to ab¢auline wall of hydrothe-
ca as far as intrathecal scptum, distal third free, conc-
shaped, length free 117-140 pm; extemal apertures two,
both nearly round, one at distal end and one at insertion of
nematotheca with hydrotheca; aperture between nema-
totheca and hydrothecal cavity located just proximal to
abcauline intrathecal septum. Lateral nemalothecae tubu-
lar, largely adnate to hydrothecal wall, distal end tapered
and curved forward, extending a varying distance beyond
margin of hydrothecae; terminal aperture small, spherical;
internal aperture oval to irregular in shape.
Gonophores not seen.

REMARKS

Kirchenpauer (1872} founded the name Aglaophenia
philippina for this species and included it in Macro-
rhynchia, a new subgenus of Aglaophenia Lamouroux,
1812. Stechow (1923a) elevated the rank of Macro-
rhynchia to genus and assigned to it several species,
including A. philippina. Originally described from the
western Pacific, the range of the species is regarded as
essentially circumglobal in tropical and subtropical waters
(Van Gemerden-Hoogeveen, 1965; Millard, 1975; Calder,
£983).

Pictet (1893) observed that Aglaophenia urens
Kirchenpauer, 1872, and Macrorkynchia philippina were
stmilar. Bale (1919) concluded that they were cotermi-
nous, and as First Reviser assigned prionty to the latter
name. The opinion that A. wrens and M, philippina are
conspecific was upheld by Stechow (1923a:241),

The binomen Aglaophenia perforata, cited in the syn-
onymy list above, was first employed by Kirchenpauer
(1876) as nomen nudum (ICZN, 1983, Art. 12}. Stechow
{1919a) provided a description and illustration of the
hydroid upon which the name was based, and included A.
perforata as a junior synonym of Macrorhynchia philip-
pina. The name A. perforata has not been made available
nomenclaturally for this hydroid, by either Kirchenpauer
(1876) or Stechow (1923a) (ICZN, 1985, An, 11e), and it
does not enter into homonymy with Aglaophenia perfora-
ta Allman, 1885 [zAglaophenia latecarinata Allman,
18771,

Billard (1907) suggested that Lytocarpus balei
Nutting, 1905, from Hawaii was conspecific with
Macrorhynchia philippina, Nutting's species was recog-
nized as valid by Stechow (1909), who examined material
from Sagami Bay, Japan. Billard (1913) found additional
hydroids of M. balei in collections from the Siboga
Expedition, and considered it to be a valid species,

Macrorhynchia philippina was reported from
Bermuda by Congdon (1907) as Lytocarpus philippinus.
Several authors, including Bale (191%) and Stechow
(1920), recognized that Congdon’s record was based on
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misidentified maierial. The ilustration provided by
Congdon indicates that his hydroid was likely referable (o
Macrorhynchia allmani (Nutting, 1900) instead (see
Macrorhynchia allmani, Remarks).

Lytocarpus crossiandi Ritchie, 1908, from Cape
Verde Islands was regarded as no more than a local variety
of Macrorhynchia philippina by Billard (1913), Rees and
Thursfield (1965) commented that M. crosslandi might
prove to be a form of M. philippina. 1 follow Van
Gemerden-Hoogeveen (1965) in considering M. crosslan-
di and M. philippina to be conspecific. The affinities of
several related nominal species from the Pacific, and the
distinctness of their hydroids from M. philipping, remain
unresolved.

The name Lytocarpus philippinus atlanticus Billard,
1913, was established for Atlantic populations of this
species. Hydroid morphology of Macrorfiynchia philip-
pina is quite varied (e.g., see Vervoort, 1968; Millard,
1975), and Vervoort (1968) discounted the taxonemic
importance of purported differences between Atlantic and
Pacific material.

A hydroid collected in the Gulf of Aden and assigned
to Macrorhynchia philippina by Rees and Vervoort (1987)
belongs to another species, in my opinion. All hydrothecae
of their specimen lacked the median abcauline cusp on the
hydrothecal margin as well as the distinctive triangular
intrathecal septum found in M. philippina. Moreover, as
noted by Rees and Vervoort, the nember of septa in hydro-
cladial internodes was higher and their development
greater than in hydroids of the present species.

Aglaophenia tricuspis McCrady, 1859, from the coast
of South Carolina is a hydroid of doubtful identity (Bedot,
1925; Fraser, 1944). From parts of McCrady’s (1859)
description, and from the limited number of plumularioid
species known to occur in the type locality (Calder, [983),
the hydroid may have been identical to Macrorhynchia
philipping. Yet, unlike fully developed colonies of M.
philippina, the species reportedly grew “in solitary
plumes™ (McCrady, 1859:203). Unfortunately, none of
McCrady's types, including A. fricuspis, is known to exist
(Stephens and Calder, 1992). Given the uncertainiy sur-
rounding application of the name, A. tricuspis is regarded
here as a nomen dubium. As such, it does not nomenclat-
urally threaten the well-known name M. philippina,

As mentioned above (see Genus Macrorhynchia,
Remarks), the hydroid of this species is known to be ven-
omous to humans (e.g., see Gravely, 1927, Halstead, 1988;
Rifkin, Fenner, and Williamson, 1993). Moreover, its
gonophores sometimes appear to be liberated as medu-
soids (Gravier, 1970a).

Macrerhynchia philippina was regarded as moderate-
ly photophitous and rheophilous in coral-reef environ-
ments by Mergner (1987). In Bermuda it was found at
three locations, all characterized by strong water currents,



One of these areas (Flatts Inlet) was exposed fo direct light
for much of the day while the other two (the entrance of
Cripplegate Cave, and an underground aquaduct between
Harringion Sound and Flafis Inlet) were in deep shade.
Earlier, Bennitt (1922) reported M. philippina from
Bermuda at Somerset Bridge, an area also swept by strong
tidal currents.

REPORTED RANGE

Bermuda: Scomerset Bridge (Bennitt, 1922); inlets, caves
(Calder, 1983, 1986, 1993),

Circumglobal distribution: western Atlantic (Vervoort,
1968); eastern Atlantic (Ritchie, 1908, as Lytocarpus
crosslandi); Indian Ocean (Millard, 1975); western
Pacific (Hirchito, 1983); eastern Pacific (Fraser,
1948).
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