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Abstract—Leptogorgia styx, a new species of the holaxonian family Gor-
goniidae from the eastern Pacific inhabiting waters unusually deep for this
genus is described and illustrated. Scanning electron micrographs of sclerites
and morphology of axial mineral are presented.

Family Gorgoniidae
Genus Leptogorgia Milne Edwards &
Haime, 1857

Leptogorgia Milne Edwards & Haime,
1857:163 (type species Gorgonia vimin-
alis Pallas, 1766, by subsequent desig-
nation: Verrill, 1869:420).

Lophogorgia Milne Edwards & Haime,
1857:167 (type species Gorgonia palma
Pallas, 1766, by monotypy).

Filigorgia Stiasny, 1937:307 (type species
Filigorgia riodouroi Stiasny, 1937, by
monotypy).

Leptogorgia—Grasshoff, 1988:97 (synon-
ymy); 1992:54. —Williams, 1992:231
(synonymy).—Williams & Lindo, 1997:
500 (synonymy).

Remarks—The genera Leptogorgia and
Lophogorgia, long distinguished upon un-
reliable characters, were unequivocally
united by Grasshoff (1988:97).

Leptogorgia styx, new species
Figs. 1-5

Material.—East Pacific Rise, approx.
500 km SSW of Acapulco, Mexico. Sea-
mount 6: 12°43'12"N, 102°36'W, 1900-
1950 m, R/V Atlantis IT Dive AD3016, coll.
Scott France and Ewann Berntson, 4 Nov
1996. Holotype USNM 98300.

Description.—The holotype (Fig. 1) is a

broadly flabellate white colony 12.5 cm in
height and 15 c¢m in greatest width, arising
from a laminar holdfast covered with coe-
nenchyme devoid of polyps, spreading over
solid substrate; three primary trunks pro-
duce secondary branches in an irregular,
openly pinnate sequence mostly in one
plane. The main trunks are 3.5 mm in di-
ameter, the terminal twigs 1.5 to 1.75 mm.
Unbranched final twigs are blunt, mostly
2.25 cm or less in length, arising at a wide
angle but soon curving upward roughly par-
allel with the larger branches. Polyps are
distributed on all sides, fully retractile into
the coenenchyme, which is not elevated
around the apertures. A narrow. sinuous
groove extending along two sides of the
main stems marks the course of the primary
stem canals.

Sclerites (Fig. 2) of the coenenchyme are
colorless and of the usual gorgoniid design.
The longer ones are tuberculate spindles up
to 0.15 mm in length, some of them slightly
curved (Fig. 2a), the shorter ones blunt tu-
berculate capstans 0.05-0.08 mm long with
two whorls of complex tubercles and ter-
minal clusters (Fig. 2b); the sclerites of the
innermost coenenchyme are small rods
0.05-0.08 mm long, with conical, less com-
plex tubercles (Fig. 2c). As usual, a small
number of crosses are present, and inter-
grades in size and form are numerous. The
anthocodiae contain narrow, somewhat flat-
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tened rods, smooth except for a very few
marginal projections; dissection of several
polyps did not reveal their arrangement and,
owing to their relatively small numbers in
the preparations, no examples could be
found for examination by SEM.

The axis of the terminal branchlets is
pale yellow, glassy clear with a clearly vis-
ible narrow white chambered central core,

Leptogorgia styx, new species. Holotype colony, USNM 98800.

becoming dark brown, almost black, in the
larger branches and main trunks; it is
marked by irregularly sinuous longitudinal
ridges and grooves. The axis effervesces
briskly in HCI, indicating dense minerali-
zation.

When exposed by free-hand longitudinal
section, the chambers of the core are filled
with extremely fine organic filaments, sim-
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Fig. 2. Leptogorgia styx, new species. Sclerites of coenenchyme and axis of terminal twig. a, Tuberculate
spindles; b, Blunt capstans; ¢, Rods of innermost coenenchyme, with cruciform present in all layers; d. Axis of
terminal twig after maceration in sodium hypochlorite. (SEM 2837.)



612

ilar to those first reported in the central core
and axial loculi of various gorgonians by
Kolliker (1865:150, 151) and later in the
central core (‘‘Achsenstrang,” ‘Zentral-
strang”) of Eunicella verrucosa by Koch
(1878) and of Pterogorgia pinnata and sev-
eral other holaxonians by Neuman (1911:
505. ““das Innere jeder Kammer von einem
auBerst dichten Netzwerk feinster Fiser-
chen durchzogen wird.””) and Schimbke
(1915:74. “‘ein feinstes Hornnetz™), and of
Pseudoplexaura crassa by Chester (1913:
742, “chambers filled with loosely branch-
ing threads’’).

The core is surrounded by successive
layers of axial cortex (=‘sheath” in Mac-
intyre et al. 2000) composed of longitudi-
nally aligned strands of mineralized gor-
gonin (Fig. 3, top).

After removal of the organic matrix by
maceration in 5.25% sodium hypochlorite
solution (18 hr), the mineral component of
the axis becomes colorless, translucent but
faintly cloudy when wet, the opaque core
still clearly visible; after washing and dry-
ing, it becomes opaque white.

Although the mineral component of the
axis of the western Atlantic Lepfogorgia
virgulata has been interpreted as amor-
phous calcium carbonate (Kingsley & Wa-
tabe 1982), Macintyre et al. (2000) have de-
termined that the axial mineral of that spe-
cies as well as that of the one here described
consists of carbonate hydroxylapatite (here-
after abbreviated CHAp) rather than amor-
phous CaCO,.

The filaments of this network are coated
with CHAp initially deposited in the form
of submicron spheres that sometimes fuse
together to form a continuous rodlike coat-
ing that retains an indication of the original
spherulitic construction (Fig. 4). The indi-
vidual spheres are up to 0.65 pm in diam-
eter, the columnar mineralized filaments up
to about 1.2 pm in diameter.

The CHAp comprising the mineral com-
ponent of the axial cortex forms the cren-
ulated sheaths around the axial core as re-
ported in Macintyre et al. (2000). The com-
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ponent crystallites are too fine for resolu-
tion in the available SEM and do not form
submicron spheres as in the chambers of the
core.

The holdfast extending over the substrate
a short distance beyond the main trunk is a
fibrous, dark brown to almost black, lamel-
lar expansion consisting of numerous thin
layers of gorgonin with intervening locular
spaces, covered by coenenchyme devoid of
polyps. The locular spaces between the la-
mellae are filled with fine organic filaments
like those of the central core (Fig. 3, bot-
tom).

After the gorgonin matrix of the holdfast
is removed by maceration in sodium hy-
pochlorite, the mineral component consists
of a white particulate residue including
fragments of the much broken mineralized
lining of the loculi. The mineral coating the
locular walls is composed of CHAp depos-
ited in the form of submicron spheres up to
about 0.6 pm in diameter, many of which
give rise to rodlike filaments 0.6 pm-0.9
pm in diameter composed of fused spheres
and showing clear evidence of deposition
in layers (Fig. 5, lower right).

The crystallites comprising the CHAp
component of the axis and holdfast of this
and other species of Leptogorgia are so fine
that analysis by X-ray diffraction has not
revealed an indication of apatite except in
two species, Leptogorgia stheno and L. se-
tacea, and not in all specimens of those.
Morphology of the submicron spheres ex-
amined by SEM indicates that the mineral
is precipitated initially as a minute spherule
at a nucleation site on an organic filament,
increasing in size and girdling the filament
until meeting on the opposite side (Fig. 5,
upper and lower left), often enlarging until
all evidence of the point of contact has been
overgrown and obliterated. The surface of
fully grown spheres and fracture surfaces of
the mineral where breaks have occurred
during preparation indicate that the CHAp
in this species is precipitated in even finer
microsphrulitic form (Fig. 5, upper and
lower left).
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Fig. 3. Leptogorgia styx, new species. Structure of axis not macerated in sodium hypochlorite: Top, Lon-
gitudinal section of axis showing chambers of core filled with mineralized filaments (SEM 2837, stereo pair);
Bottom, Loculi of holdfast showing mineralized filaments (SEM 2772, stereo pair).
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Fig. 4. Leptogorgia styx, new species. Mineralized filaments of axial core (SEM 2837, stereo pairs).

Etymology—Greek Styx, the mythical
river flowing seven times around the un-
derworld, named for Styx, daughter of Oce-
anus and Tethys, who dwelt in a lofty grotto

supported by silver columns at the entrance
of Hades. A feminine noun used in appo-
sition, alluding to the exceptionally deep
habitat of this species.
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Fig. 5. Leptogorgia styx, new species. Mineralized filaments of holdfast loculi. Upper left, Submicron spheres
of CHAp on organic filaments show spherulitic microstructure on broken surfaces (SEM 2772); Upper right,
submicron spheres of CHAp showing degrees of fusion (SEM 2772); Lower left, Submicron spheres of CHAp
on organic filaments show formation of spheres around filament, and microspherulitic structure (SEM 2772);
Lower right, Submicron spheres of CHAp coating filaments, fused to form rod-like structures with central lumen
originally occupied by organic filament removed by maceration in sodium hypochlorite (SEM 2775).
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Remarks.—The flabellate, planar growth
form without anastomosis is similar to that
of L. alba (Duchassaing & Michelotti) and
several other species of Leptogorgia.

Numerous individuals of a caprellid am-
phipod were living on this specimen, but so
far have not been identified.
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