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Two New Species of Pogonophora from Hawaii’

EvE C. SOUTHWARD?

ABSTRACT: The first Pogonophora to be reported from the Hawaiian
region have been found in collections made near Oahu and Lanai islands,
dredged from depths between 275 and 595 m. New species of Siboglinum and

Oligobrachia are described.

CoLLECTIONS MADE BY THE Stanford Ocean-
ographic Expedition in 1971 in the neighbor-
hood of the Hawaiian Islands contain the
first specimens of Pogonophora to be
reported from the region.

Pogonophora are benthic invertebrates of
somewhat uncertain affinities, largely be-
cause they have no mouth or internal diges-
tive system and live in vertically orientated
tubes in sediments, making it difficult to
determine their dorsoventral orientation.
Ivanov (1963) has gathered together into the
English edition of his monograph most of
his extensive published work on Pogono-
phora, including descriptions of the many
species known at that date; this forms the
basic identification handbook for the group.
However, this monograph was written at a
time when the Pogonophora were thought to
be deuterostomians. Very soon afterward,
the previously unknown posterior end was
discovered and found to be multisegmented,
with internal septa and external bristles
(Ivanov 1965, Webb 1964). Knowledge of
the posterior region stimulated reconsider-
ation of the systematic position of the group
(Narrevang 1975). It is now accepted that
pogonophores should be classified among
the Protostomia, and discussion continues as
to their probable position among the phyla;
evidence is good for some relationship to
Annelida (Southward 1971a, 1980).
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Transference from the Deuterostomia to
the Protostomia involves a reversal of the
dorsoventral orientation of the body and can
make comparison of new and old species
descriptions rather confusing. A discussion
of phylogeny and terms appropriate in the
Pogonophora is to be found in George and
Southward (1973). In this paper the side of
the body now considered ventral [=dorsal,
Ivanov (1963)] is referred to as the neural
side, since the main nerve trunk runs along
this side; here, one finds the longitudinal
ciliated band or bands (Figure 1B, F, G).
The side now considered to be dorsal
[=ventral, Ivanov (1963)] is here termed
antineural or tenmtacular; the tentacles are
attached to this side, and it also bears most
of the papillae.

The adult body regions were named by
Ivanov on the basis of his concept of three
embryonic segments giving rise to proto-
soma, mesosoma, and metasoma. After the
discovery of the multisegmented posterior
end of the adult, the fate of the embryonic
segments had to be reconsidered, and var-
ious combinations of names have since been
used for the body regions. There is, however,
a simple terminology, which does not imply
a particular embryonic origin, and which has
been used by Ivanov in parallel with his
proto-, meso-, and metasoma terminology.
The short, muscular anterior region of the
body is called the forepart, the very long
middle region is called the rrunk, and the
short, segmented posterior region is called
the opisthosoma. This terminology is also
used here.
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FIGURE 1. Oligobrachia hawaiiensis sp. nov. A, forepart and anterior region of trunk, tentacular (dorsal) side; B,
forepart and anterior region of trunk, neural (ventral) side; C, anterior end of forepart with two tentacle bases and
bridle; D, anterior end of forepart with three tentacle bases and bridle; E, part of tentacle, showing pigment spots
and pinnules; F, junction of forepart and trunk, lateral view; G, anterior end of zone of enlarged papillae, lateral
view; H, girdle region, lateral view; I, J, heads of setae; K, spermatophore with part of filament. cb, ciliated band.
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TABLE 1

STATION DATA

STATION DEPTH

NUMBER DATE POSITION (m) SEDIMENT

89 30 August 1971 10 mi south of Honolulu Harbor 540 Gray clay
21°09.2" N, 157°56.3' W

90 3 September 1971 Southeast of Diamond Head, Oahu 560 Fine sand
21°06.7' N, 157°53.5 W

91 3 September 1971 Kaiwi Channel, 9 mi southeast of Diamond 595 Clay
Head
21°07.6’ N, 157°44.0' W

97 4 September 1971 1 mi west of Lanai Island 275 Red mud/clay

20°48.6" N, 157°01.9° W

Note: Although the cruise report indicated that Pogonophora tubes were in the dredge haul from Sta. 100 [2 mi south of Kaupo Gap, Maui, 20°34.1’ N,
156°09.4" W, depth 500 fm (915 m), bottom black mud some small rocks and sand], no samples have been available.

MATERIAL

Samples were taken by pipe dredge in
depths of 275-595 m near Oahu and Lanai
islands by scientific staff aboard R. V.
Proteus (Table 1). Three species of pogono-
phores occur in the samples. The two to be
described belong to the genera Oligobrachia
and Siboglinum. The third is represented by
a single empty tube from Sta. 97.

FAMILY OLIGOBRACHIIDAE
GENUSs Oligobrachia Ivanov

Oligobrachia hawaiiensis sp. nov.

MATERIAL: Sta. 89, tube fragment; Sta. 90,
4 adults, 1 juvenile; Sta. 91, 2 adults, 3
juveniles; Sta. 97, tube fragments.

TYPE MATERIAL: Holotype from Sta. 90
(catalog no. T1), one paratype from Sta. 90
(catalog no. T2), and two paratypes from
Sta. 91 are deposited in the Bernice P.
Bishop Museum (BPBM). Three paratypes
from Sta. 90 are deposited in the British
Museum (Natural History) London [BM (NH)
zk 1980:1-4].

DISTRIBUTION: Living animals from 560
and 595 m depth, empty tubes from 275 and
540 m.

NAME: The specific name hawaiiensis re-
cords the locality where this new species has
been found.

DESCRIPTION: This is a fairly small pogono-
phore in a black or gray-brown tube,
0.26—0.37 mm diameter, which looks like a
coarse hair or fine bristle. The animal is
about 0.2 mm in diameter, several centi-
meters long, and brownish in color. Red
blood should be visible in fresh specimens.
The forepart of the body is a cylindrical
muscular region with a short, pointed, ce-
phalic lobe (Figure 14, B). The tentacles
emerge from a slight groove (Figure 1C, D).
There are two or three tentacles, with a line
of small reddish-brown dots along one side
and a row of pinnules along the other
(Figure 1E). Behind the tentacle bases the
forepart is fairly smooth, with a shallow
median groove on the tentacular side (Figure
1C). The bridle is composed of two oblique
ridges carrying dark-brown cuticular keels
that fuse together in a point on the ten-
tacular side. On the neural side, the keels are
separate (Figure 1B). In some specimens
there are indistinct patches of glandular epi-
dermis in front of and behind the bridle
(Figure 1C, D), but there is no white ring,
such as occurs in some species of Oligo-
brachia.

The trunk is separated from the forepart
by a shallow groove (Figure 14, B, F). The
anterior part of the trunk bears two wide
lateral ridges separated by a median furrow.
The ridges contain irregular double rows of
pyriform glands with ducts that are sur-
rounded by dark brown rings in generally
opaque, brownish epidermis (Figure 14, F).
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FIGURE 2. Oligobrachia hawaiiensis sp. nov. A, anterior region of tube; B, ringed part of tube near anterior end;
C, black middle region of tube; D, pale ringed posterior part of tube.

The ciliated band on the neural side is
flanked by some small reddish-brown spots
(Figure 1B). The lateral ridges extend for
several millimeters, forming the so-called
“metameric” region. The following part of
the trunk is fairly smooth, with small, irregu-
larly arranged papillae, and ends with a zone
of enlarged papillae (Figure 1G). About eight
large papillae are crowded together on the
antineural side and there is a ciliated band on
the neural side. Shortly after this are the
girdles of toothed setae (Figure 1H). There
are two girdles, each containing two or three
rows of setae. The heads of the setae are
elongated ovals 10-14 pm long with two
groups of teeth. The posterior teeth are fairly
large, but the anterior teeth are extremely
small and seem to point upward rather than
backward (Figure 1/, J). The postannular
region is missing from most specimens, and
the few fragments available are in poor con-
dition. There seem to be single large papillae
at intervals. The opisthosoma has not been
found.

One animal is a mature female brooding
13 young in the anterior part of the tube.
The young are 0.37 mm long and 0.15 mm in
diameter. Another animal is a mature male
containing spermatophores. The spermato-
phores are 300-340 pm long, but not more
than 18 pum in diameter, with small folded
wings on either side of the attachment of the
filament (Figure 1K).

MEASUREMENTS: Forepart length 1.6-
2.5 mm; forepart diameter 0.17-0.28 mm;
length of anterior, “‘metameric” region of
trunk 3-7 mm; length of preannular region
of trunk at least 18 mm; total length prob-
ably at least 40 mm.

TUBE: The anterior end of the tube is color-
less, limp, wrinkled, and unsegmented
(Figure 2A4). The first rings are brownish
gray to black, separated by colorless or pale
gray interspaces (Figure 2B). The middle
part of the tube may be all black (Figure 2C)
or have black rings and gray interspaces.
It has a shiny surface. Posteriorly, the tube
becomes paler, with black or gray-brown
rings, and the last part is colorless, without
rings. The tube wall is fairly soft, even in the
middle, black region. The diameter of the
tube ranges from 0.26 to 0.37 mm.

JUVENILES: The juveniles found in the
same samples as the adults are smaller than
the adults, have one or two tentacles, and
live in colorless tubes.

COMPARISON WITH OTHER SPECIES OF
Oligobrachia: Eight other species of Oligo-
brachia have been described (Southward
1978), five from the Atlantic and three from
the Pacific. In size, tube, and general appear-
ance O. hawaiiensis is closest to O. gracilis
Southward, from the northeast Atlantic.
Oligobrachia hawaiiensis is distinguished
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from O. gracilis by its lack of a white ring
behind the bridle, lack of black stripes on the
anterior part of the trunk, smaller spermato-
phores, smaller teeth on the anterior ends of
the setae, and softer tube wall. The three
species of Oligobrachia already known from
the Pacific are O. dogieli Ivanov (Ivanov
1963), O. kernohanae Batham (1973), and
0. mashikoi Imajima (1973). All have larger
tubes (diameter 0.5-1.0 mm) than O. ha-
waiiensis, and the tubes have brown, rather
than black rings.

FAMILY SIBOGLINIDAE
GENUS Siboglinum CAULLERY

Siboglinum ordinatum sp. nov.

MATERIAL: Sta. 89, 1 animal; Sta. 90, 150
animals; Sta. 91, 12 animals; Sta. 97, 3
animals.

TYPE MATERIAL: Holotype and four para-
types from Sta. 90 (catalog nos. T3, T4) are
deposited in the Bernice P. Bishop Museum
(BPBM). Four paratypes from Sta. 90 are
deposited in the British Museum (Natural
History) London [BM (NH) zX 1980:5-8].

DISTRIBUTION: Living animals occur from
275 to 595 m depth.

NAME: The specific name ordinatum, from
the Latin, meaning ‘“‘orderly,” describes the
neatly arranged rings of the tube.

DESCRIPTION: This is a small species of
Siboglinum with a segmented, brown-ringed
tube about 0.12 mm in diameter. The animal
has a cylindrical forepart, without marked
grooves (Figure 34, B). The moderately long
cephalic lobe is rounded at the tip. The
single, thick tentacle has two rows of pin-
nules that are up to 90 um long. The base of
the tentacle emerges from a shallow groove
(Figure 34). The bridle keels are colorless or
pale yellow; they fuse together on the tenta-
cular side (Figure 34, C) and touch without
fusing on the neural side of the forepart
(Figure 3B, D). A slight external groove
separates the forepart from the trunk. The
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anterior part of the trunk has two rows of
35-38 pyriform glands, the first few in
lateral ridges (Figure 34) and the rest in sepa-
rate papillae. Behind the two rows of papillae
(or “metameric” region) the trunk is smooth
and has only a few small papillae and glands.
There is no zone of enlarged papillae. The
three girdles are arranged with the first two
close together and the third 0.5-1.7 mm
further back (Figure 3F). The toothed setae
are in single rows and have rather elongated
heads carrying two groups of teeth separated
by a slight “waist” (Figure 3F). The heads
are 12—14 pm long. The postannular region
is usually difficult to see clearly, and the
arrangement of papillae is indistinct. The
opisthosoma has not been found.

Spermatophores from four males have
been examined; they are spindle-shaped,
slender, and pointed at both ends (Figure
3G), 120-150 pm long, and 14-19 pm in
diameter.

MEASUREMENTS: Length of forepart 0.51—
0.72 mm; diameter of forepart 0.07—0.095 mm;
length of preannular part of trunk 5-23 mm;
length of “metameric” region of trunk about
2 mm.

TUBE: The anterior end of the tube is
colorless and segmented (Figure 3H), but
after a few segments narrow yellow-brown
rings appear—usually 6 or 7 per segment,
but sometimes 5 or 8 (Figure 37). The middle
part of the tube is not segmented and its
rings are wider and darker than in the an-
terior region; they are very evenly arranged
(Figure 3J). Toward the posterior end, the
rings appear to be double, with light-colored
centers (Figure 3K). In some tubes, the rings
are blotchy (as in Figure 3M), and in others,
they have small light patches that look like
holes (Figure 3L). The diameter of the tube
ranges from 0.11 to 0.13 mm, and the length
of the segments is about three times the tube
diameter.

COMPARISON WITH OTHER SPECIES: Sibo-
glinum is the largest genus of Pogonophora,
with more than 60 species, but these can be
grouped to some extent according to mor-
phology and tube characters. One of the
most obvious subdivisions of the genus is the
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FIGURE 3. Siboglinum ordinatum sp. nov. A, forepart and anterior region of trunk, tentacular (dorsal) side; B,
forepart and tentacle, neural (ventral) side; C, D, points of bridle, dorsal and ventral views; E, girdle region of
young animal with girdles fairly close together; F, head of seta; G, spermatophores without filaments; H, anterior
unringed region of tube; I, segmented and ringed region near anterior end of tube; J, simple rings from middle of

tube; K, double rings; L, rings with “holes”; M, *‘blotchy” rings.
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ekmani group of species similar to Sibo-
glinum ekmani Jagersten. Siboglinum ordina-
tum belongs to this group. All the species
have segmented, narrow tubes, not much
more than 0.16 mm in diameter, with
yellow-brown to red-brown rings. The ani-
mals have tentacles with two rows of pin-
nules; the forepart is undistinguished; there
are no cuticular plaques on the “metameric”
region; and the girdles are usually three in
number, the first two close together and the
third some distance further back. Small dif-
ferences separate the species from one
another. Siboglinum ekmani, from the
European side of the Atlantic, has about 6
or 7 rings per tube segment, like S. ordina-
tum, but its tube is a little wider (diameter
0.12-0.16 mm) and the rings are all simple
rather than double. The animal is also a little
larger, with the forepart 0.75—-1.05 mm long;
and it has darker yellow bridle keels sep-
arated on the neural side (Ivanov 1963,
Jagersten 1956, Southward and Southward
1958). The slender spermatophores of S.
ekmani are about 150 pm long and are very
similar to those of S. ordinatum. Siboglinum
bayeri Southward 1971a is another Atlantic
species with simple rings on the tube.

Two Indonesian species of Siboglinum
clearly belong to the ekmani group: S. suma-
trense Ivanov 1963 has shorter tube seg-
ments than S. ordinatum, with 7 narrow
rings. The rings of the middle part of the
tube are more elaborate and closer together
than those of S. ordinatum, but they are
double. The tube diameter is 0.135 mm. The
forepart of the single specimen is 0.97 mm
long, which is longer than in S. ordinatum,
and the bridle keels are separate on both
sides. Only two girdles are reported for
S. sumatrense, but since only one specimen
was available, a third girdle might have been
overlooked. Spermatophores were not found.
The second Indonesian species, S. macro-
brachium Southward 1961, has the same tube
diameter, the same number of rings per seg-
ment, and double rings similar to S. ordina-
tum. The tentacle is equally thick in both
species, but the forepart of S. macrobrachium
is somewhat longer (0.6—1.1 mm), and the
bridle lies further forward. The chief dis-
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tinction between the species lies in the
spermatophores, which are unusually stout
in S. macrobrachium, being 25-30 pm in
diameter for a length of 120—-190 pm.

DISCUSSION

This new record of Pogonophora from
Hawaii is especially interesting because there
are no previous records from the mid-Pacific
Ocean. The depth at which the specimens
were collected is at the upper end of the
usual range for pogonophores, which extend
down to at least 9950 m. The upper limit of
pogonophores seems to be determined by
temperature, their maximum being about
12°C. Off Oahu and Lanai islands, where
these specimens were collected at 275-—
595 m, the bottom temperature might be
12—13°C at the shallowest station and 5-6°C
at the deepest station (Brock and Chamber-
lain 1968; Clark 1949). The same two species
occur at both shallow and deep stations,
showing some temperature tolerance; it
would be interesting to know how much
deeper they may occur, and whether other
species are to be found in greater depths.

Pogonophores are most common on con-
tinental slopes and around large islands or
groups of islands where there is a plentiful
supply of organic matter to the sea floor.
Their occurrence on the slopes of the rela-
tively small Hawaiian Islands is thus some-
what unexpected, but terrestrial plant debris
and coral reef production must together pro-
vide a sufficient food supply. Pogonophores
are absent or rare on oceanic abyssal plains,
and R. R. Hessler (personal communication)
has noted that they do not occur in samples
from the Pacific abyssal plain. This means
that there is no nearby source of pogono-
phores and they must have reached Hawaii
by way of stepping stones such as other
islands. It seems more likely that the pogono-
phores would have reached Hawaii from the
western Pacific than from the eastern Pacific,
in view of the frequency of island groups
on the western side and the abundance of
pogonophore species in the western Pacific
(Batham 1973; Ivanov 1957, 1962, 1963;
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Southward 1961, 1975). Other, better-known
groups of animals investigated in Hawaii are
considered to be related to the fauna of the
Indo-West Pacific region, perhaps via the
Marshall Islands (Clark 1949, Fisher 1903,
Kay 1967). The zoogeography of pogono-
phore distribution cannot be elucidated
without more sampling, both around the
Hawaiian Islands (in depths greater than
600 m) and around many other island
groups.
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