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The author is indebted to Dr. P. WAGENAAR HUMMELINCK (Zoologisch Labora-

torium, Utrecht) for his material, as well as his valuable criticisms, suggestions and

stimulation. A grantof the Netherlands Foundation for the Advancement of Tropi-
cal Research (WOTRO) enabled the author to collect and study living specimens in

the Netherlands Antilles. He wishes to
express

his thanks for the loan of specimens

In 1969 the author’s attention was caught by the variability of

some species of the genus Vermiliopsis, sensu lato, so extreme, that

at the time it was impossible to distinguish the various species. The

present review is the third in a series of revisionary studies on the

former genus Vermiliopsis. The first one dealt with the genus

Metavermilia Bush (ZIBROWIUS, 1971), the second with the genus

Bathyvermilia Zibrowius (ZIBROWIUS, 1973a). A study on the genus

Vermiliopsis, sensu stricto, is in preparation.
The materialwas collected mainly by dr. P. WAGENAAR HUMME-

LINCK, when sampling on various islands, in a number of habitats

from the tidal zone down to a depth of about 2 m (1930, 1948/49,

1955, 1963/64, 1967); by the “Onderzoekingen Continentaal Plat

Suriname Expedities” in 1966 and 1969 (shelf of Surinam, 27—130

m); and by the author in 1970 in the Netherlands Antilles (down to

a depth of 46 m). This material, as a rule, was preserved with for-

maldehyde and after a short period transferred to alcohol. These

specimens are deposited for the greater part in the Rijksmuseum

van Natuurlijke Historie, Leiden (RMNH) or in the author’s collec-

tion (tHU). As far as possible, small series have been presented to

other museums, which sent material on loan; these are indicated

with an exclamation mark in the acknowledgements below.
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to Dr. JULIE H. BROCK, University of Hawaii, Honolulu; Dr. J. H. DAY, University
of Cape Town, Rondebosch (UCT); Dr. K. FAUCHALD and Dr. DALE STRAUGHAN,

University of Southern California,Allan Hancock Foundation,Los Angeles, (AHF!);
Dr. J. D. GEORGE, British Museum Natural History, London (BMNH!); Dr. W. D.

HARTMAN, Peabody Museum of Natural History, New Haven (YPM!); Dr. GESA

HARTMANN-SCHRODER, Zoologisches Staatsinstitut, Hamburg (ZMH!); Dr. PAT

HUTCHINGS, The Australian Museum, Sydney; Dr. J. B. KIRKEGAARD, Zoologiske

Museum, Kabenhavn (ZMK!); Dr. E. KIRSTEUER, American Museum of Natural

History, New York (AMNH!); Dr. E. KRITSCHER, Naturhistorisches Museum, Wien

(NHMW); Dr. J. VAN DER LAND and Dr. W. VERVOORT, Rijksmuseum van Natuur-

lijke Historie, Leiden (RMNH!); Mr. W. MARTINDALE, Grant Institute of Geology,

Edinburgh (GIG); Dr. R. OLEROD, Naturhistoriska Riksmuseet, Stockholm (NRS);

Dr. MARIAN H. PETTIBONE, United States National Museum, Washington (USNM!);
Dr. F. PUYLAERT, Museum van Midden Afrika, Tervuren (MRAC); Dr. R. ROBERT-

SON, The Academy of Natural Sciences of Philadelphia(ANSP!); Dr. F. RULLIER,

Universite Catholique de l'Ouest, Angers (RA); Dr. G. SCHEER, Hessisches Landes-

museum, Darmstadt (HLD); Dr. S. VAN DER SPOEL, Instituut voor Taxonomische

Zodlogie, Amsterdam (ZMA!); Dr. B. A. VITTOR, Dauphin Island Sea Lab., Ala-

bama (DISLA!).

In addition to the museums indicated above, some material was sent to the Gray

Museum, Duke University, Beaufort; the Zoologisches Museum, Berlin,DDR (ZMB)

and the Zoologisch Museum, Rijksuniversiteit, Utrecht (ZMU). It is possible that

part of the material, listed as SME, in the meantime has been transferred to the

USNM or Musee Nationale d'Histoire Naturelle (MNHN) in Paris.

Dr. H. ZIBROWIUS, Station marine d'Endoume, Marseille (SME!), not only sent

serpulids, but provided valuable information and additional comments. Dr. EVE C.

SOUTHWARD, Marine Biological Association, Plymouth, kindly read part of the

manuscript. Dr. MARIAN H. PETTIBONE, of the Smithsonian Institution, Washing-

ton, helped by her suggestions and critically reading the English text.

Plates I-VIII were executed by Mr. H. VAN KOOTEN, Mr. E. VAN DER VLIST and

other staff at the Zoologisch Laboratorium, Rijksuniversiteit, Utrecht. Drawings

are by Mr. H. R. KOSTER (Utrecht) and by the author. Drawings of opercula were

made from photographs (contours only) and by using a grid in one ocular of the

stereo-microscope and lined paper. Drawings of setae and uncini were made with a

camera lucida. Measurements (unless stated otherwise) are given in mm; n stands

for number of measurements, for example n = 10 means that 10 specimens were

checked, and further checks were in agreement.

LIST OF LOCALITIES

Station numbers of WAGENAAR HUMMELINCK ( 1017-1620) collected in 1930,

1948/49, 1955, 1963/64, 1967, are listed below. More detailed information for the

localities sampled in 1930 and 1948/49 may be found in WAGENAAR HUMMELINCK

(1953).
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Station numbers of TEN HOVE (2020-2136) refer to collections made in the

Netherlands Antilles in 1970. Descriptions of localities are to be published in a forth-

coming publication on Serpulinae from the Caribbean.

The stations of the "Onderzoekingen Continentaal Plat Suriname Expedities"

(O.C.P.S. Exp.) I and II, in 1966 and 1969, were taken by two vessels of the Royal

Netherlands Navy: "Snellius" (Sta. C 3-E 66) and "Luymes" (Sta. / 67A—I 122).

More exact localities of the samples, all between 06° 13' to 07°35' N and 53°48' to

56°54' W onthe shelf of Surinam,are reportedby VERVOORT (1967, 1971). Nearly all

serpulids were taken from molluscs or ectoprocts. Grab-samples are exactly located

onthe bottom, while trawl- and dredge-samples cover some distance. Therefore the

character of the bottom is given between brackets in the latter case.

The stations of the cruise of "President Theodore Tissier" (PTT 167—211) in the

Antilles in 1951, from BOURDILLON'S collections, are partly reported by FAUVEL

(1951).

Stations of the cruise of the "Calypso" ( Cal 39-45), in the Atlantic in 1960, are

reported by BELLAN (1964), from the Station Marine d'Endoume (SME).

FLORIDA

1413 E of Soldier Key (S of Miami), 0.3 km offshore, 1.5-2.5 m, muddy sand,

scattered Thalassia, 5.IX. 1963.

1414 E of ElliotKey, 3 km offshore, 2-6 m, small coral reef onsand, Thalassia,

5.IX.1963.

PUERTO RICO

2135 La Parguera, Isla Magueyes, E, 1.X.1970. Glade in mangroves, Thalas-

sia-bed, muddy sand; 20-30 cm. From between boulders.

2136 8 mi off Isla Matei, near buoy of Marine Institute, 2.X. 1970. Horizontal

reef, nearly no sand; 60-75 ft. From living corals (Agaricia).
2136A 8 mi off Isla Matei, near buoy of Marine Institute, 2.X. 1970. Vertical

reef with surge-channels, no sand; 95-110 ft. From living corals.

ST. THOMAS

Cal 39 Botany Bay, 30 m, rocky cliff, on Hydrocorallia, Bryozoa, etc., dive,

X. 1959 (= SME 1504).

ANGUILLA

1142 N of Sandy Ground, N coast, up
to 1.5 m, rocky beach with sandy reef,

19.VI. 1949.

LA FOURCHE (W of Saint-Barthélemy)

1124 Five Island Bay, NE shore, up to 1.5 m, rocky shore, andesite debris,

2.VI. 1949.
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SINT EUSTATIUS

1116B S part of Gallows Bay, 1-2 m, rocky beach, andesite, 15.VII.1949.

1119 S of Tumble Down Dick Bay, 0-J m, rocky andesite shore with magne-

tite sand, 10.VII.1949.

GUADELOUPE

Cal 42f Basse-Terre, Pigeon, W coast, tidal zone, isolated rock, X. 1959 (= SME

1508, Bellan leg.).

Cal 45 Basse-Terre, Goyaves Islands, 20 m, cliff, on corals, dive, X.1959 (SME

1511).
PTT 169 SE off Basse-Terre, 15°58' N, 61°27.30' W, 65-70 m, calcareous algae,

corals & sponges, dredge, 18.III.1951.

LA DÉSIRADE

PTT 175 S off La Desirade, 16°14.30' N, 61°03' W, 36 m, calcareous algae, corals,

etc., dredge, 15.III.1951.

MARIE-GALANTE

PTT 170 Off Saint-Louis, 15°57.7' N, 61°21.3' W, 78 m, dredge, 8.III.1951.

PTT 172 N off Pointe du Nord, 16°04' N, 61°16.30' W, 30-80 m, corals, dredge.

19.111.1951.

ILES-DES-SAINTES

PTT 167A Ilet-a-Cabrit, Bay of Terre de Haut, 2-5 m, sand and corals, 17.III.1951.

PTT 167B Pain-de-Sucre, about 3 m, sandy bottom, corals, 17.111.1951.

MARTINIQUE

PTT 187 NE off Martinique, 15°15' N, 60°57' W, 90 m, calcareous algae, dredge,

22.111.1951.

PTT 188 Off St.-Pierre, depth ?, on gastropods, 23.III.1951.

PTT 189 Fort-de-France, bottom of ship in harbour, together with tunicates,

sabellids and hydroids, 23.III.1951.

PTT 206 NE off Rocher de la Caravelle, 14°49' N, 60°51' W, 58 m, corals & coral

fragments, dredge, 1.IV. 1951.

PTT 211 Fort-de-France, shipwreck outside harbour, fragmentsof rock and corals

obtained with net, 6/7. IV. 1951.

BARBADOS

1442 J mi. off Holetown, 100 m, muddy sand, shell debris, sponge bottom,

dredge, 19.11.1964.

1443 1 mi. off Holetown, 200 m, muddy sand, shell debris, dredge, 19.11.1964.
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TOBAGO

1387 Buccoo Reef, about sea level, reef flat, 16.1.1955.

1388 Red Point, SW of Scarborough, about sea level, rather exposed cliff.

volcanic boulders and pebbles, 14.1.1955.

BONAIRE

1068 Lac, Boca, behind reef, 1—2 m, sandy reef with debris, strong wave

action, 5 & 9.X. 1930.

1068a Lac, Boca, behind reef, 1-2 m, sandy reef with debris, strong wave action,

1.X.1948.

2112Ge Santa Barbara (near Hato), 5.VII. 1970. Reef with sandy areas; 40-50 ft.

From corals.

2117B 250 m N of Witte Pan, 3.VII.1970. Sand-flat below reef; 150 ft. Mainly
from sides of boulders in sand, partly above sand.

KLEIN BONAIRE

1049B At landing, up
to 1.5 m, reef debris on sandy beach, 13.IX.1948.

1369 North coast, W, about sea level, rocky beach, sandy reef, 30.111.1955.

1372 SE coast, about sea level, rocky beach with coral shingle, sand, 13.IV.

1955 (Zaneveld leg.).
2105A N, J mi E of Westpunt, 1.VII.1970. Reef, little sand; 115 ft. From

corals.

2105B N, £ mi E of Westpunt, 1.VII.1970. Basis of reef, little sand; 160 ft.

From limestone and corals.

2105C N, £ mi E of Westpunt, l.VII.1970. Below reef, sand-flat, scarce corals;
160 ft. From coral debris in sand.

CURAÇAO

1017 Knip Baai, S side, up to 1.5 m, rocky cliff, 8.1.1949.

1020A Boca Lagoen, about sea level, rocky beach with small tidal pools,

13.XI.1948.

1020C Boca Lagoen, S side, 2-3 m, sand, rock debris, 27.XI. 1948.

1020D Boca Lagoen, S side, 0.3-1.5 m, rocky shore, Porites, 27.XI. 1948.

1023a Plaja Hoeloe, 0.3-1.5 m, sandy reef, debris, 19.III.1949.

1029A Piscadera Baai, swimming pool,up to 1.5 m, onfence and piles, 29.1.1949.

1038a Fuik Baai, Duitse Bad, up
to 1.5 m, rock, sandy mud, 17.IV.1949.

1039 Fuik Baai, SE of Newport Bath, up
to 1.5 m, rocky shore, muddy sand,

Thalassia, 20.XI. 1948.

1218 Venezuelan Destroyer in Schottegat, 0-4 m, serpulids and balanids on

antifouling-paintof 15 months before, 3.III.1955.

1334 Caracas Baai, 10 m or more deep, submarine iron buoy, 9.11.1955.

1334A Caracas Baai, on chain, about 15 years under water, 22.IV.1955.

1458 Piscadera Baai, Boca, W, 1-1J m, sandy, 5.1.1964.

1460 Piscadera Baai, Boca, W, about sea level, Rhizophora, 14.XII.1963.
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1504A St. Marie Baai, seepage in wall of coral debris between boulders, 22.XII.

1963.

1620 Piscadera Baai, outer bay, 0-1 m, iron and wooden poles, 14.X. 1967.

2037B Playa Kalki, W, 28.V. 1970. Reef with small sandy areas; 40-50 ft. From

coral debris in sand.

2038B Playa Kalki, E, 28.Y. 1970. Limestone with little sand; 5-7 m. From

underside of living brain coral.

2049B Vaarsenbaai, E, 27.IV. 1970. Reef with little sand; 50-60 ft. From in and

under living corals.

2101A Savonet, E of Boca Braun, 28.IX. 1970. Reef, two small sand-spots;
60-80 ft. From coral debris.

ARUBA

2020 Spaans Lagoen, W, sheet-piling of old bridge, sea-side, 5.VIII.1970.

Limestone boulders, Halimeda ;t; 30-60 cm.

2025Aa Pos Chikitu, 13.VIII.1970. Reef with many sandy areas; 60 ft. From

limestone and corals.

2035 Gatu, cape near Boca Mahos, 28.VIII. 1970. Non calcareous rockpool,
3 m above sea level, regularly inundated; 50 cm. From non calcareous

boulders.

SHELF OFF SURINAM (O.C.P.S. Exp.)

C 3 36 m, sandy clay with many Bryozoa, 4.IV. 1966.

D 4 48 m, sandy clay with many Bryozoa and dead Mollusca, 5.IV.1966.

F 6 33 m [mud and fine sand, some clay fragments] 12.IV. 1966.

G 7 64 m [hard sandy bottom] 13.IV.1966.

C 19B about 37 m [sand with fine shell fragments] 26.IV. 1966.

C 21* 70-63 m, 26.IV. 1966.

B 23 99-101 m, rock fragments, 27.IV. 1966.

A 27 41 m [sandy mud with clay and shell fragments] 28.IV.1966.

D 30 40-34 m [heavy clay with some mud and fine sand] 3.V. 1966.

D 31 39 m [sandy clay with superficial worm tubes and shell fragments]
3.V. 1966.

D 32 49.5 m [sandy mud with many shell fragments] 3.V. 1966.

F 38 81 m [sand with shell fragments] 5.V. 1966.

F 40 58 m [sand with some fine mud and fine shell fragments] 6.V. 1966.

F 43 38-37 m [sand with mud at surface, covering blue-black clay] 6.V. 1966.

G 56 68-67 m [coarse sand with some mud, shell fragments]Bryozoa, Porifera,

10.V.1966.

H 57 94-97 m [coarse sand] calcareous rock fragment, 11.V.1966.

H 58 66-69 m [coarse sand with some mud and coarse shell fragments]
11.V.1966.

E 66 65 m [coarse sand with shell fragments] 13.V. 1966.

I 67A 30 m, dark blue mud, covered by sandy mud, 21.III.1969.

A 68 36 m [coarse sand with many shell fragments] 24.111.1969.

N 79 27 m, coarse sand with many empty shells, Bryozoa, 9.IV.1969.

M 86 42 m [sandy mud with worm tubes] 11.IV. 1969.

M 88 46 m, muddy sand with worm tubes, 12.IV. 1969.
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M 97 130 m [coarse sand with some mud and many
shell fragments] 16.IV.

1969.

M 98 85 m [coarse sand with reef fragments and many shell fragments]
16.IV. 1969.

K 101B 93 m, coral reef, 17.IV. 1969.

J 110 46.5 m [grey, soft, muddy sand with shell fragments and Bryozoa]

22.IV. 1969.

J 112 89 m [sandy, greyish-green mud with shell fragments] 22.IV. 1969.

I 115 81 m, coral reef, 24.IV.1969.

1 119 42 m [grey-greenish sandy mud with
many shell fragments] 25.IV. 1969.

I 120 36—37.5 m [soft, sandy mud with inclusions of hard clay, small pebbles

and Bryozoa] 25.IV. 1969.

I 121 32.5-33 m, coral reef and rock fragments, 25.IV. 1969.

1 122 33 m, 26.IV. 1969.

Genus Pseudovermilia Bush, 1907

Type-species: Spirobranchus occidentalis Mcintosh, 1885, by original designation.
Gender: feminine.

- Synonym: Crosslandiella Monro, 1933, type-species: C. multi-

spinosa Monro, 1933, by monotypy. Gender: feminine.

Diagnosis. - BUSH, 1907a: "The uncini with about 13 closely

appressed teeth, the last one prominent, large and bifid on end.

The abdominal setae bent, with long, angular abruptly tapered

blades. Thoracic membrane forming a 3-lobed collar only, without

lateral and posterior border." This diagnosis is emended by Zi-

BROWIUS (1970b: 9), and is emended further below.

Tube generally white, not transparent, irregularly sinuous; slowly

increasing in diameter and more or less triangular in cross-section;

mostly regularly ornamented.

Thoracic segments 7, with 6 uncinigerous. Collar setae limbateand

capillary, not differing from other thoracic setae. “Apomatus-setae”

occurring from setiger 2 or 3 onward. Thoracic uncini saw-shaped,

with 9-17 teeth, including anterior gouged tooth. Uncinigerous tori

placed in two, nearly parallel rows. Abdominal setae geniculate,

with denticulate edge. Abdominaluncini rasp-shaped, with 2-6 rows

of teeth, 8-15 teeth when seen in profile, including anterior appa-

rently bifurcate tooth. Posterior abdominal segments with capillary

setae and dorsal glandular area.

Operculum consisting of bulbous fleshy part, terminated by a
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horn-cap, usually with thorn(s); peduncle smooth, without filaments

or wings, clearly separated from opercular bulb by constriction. No

pseudo-operculum present.

Collar with unpaired medio-ventral flap, and two latero-dorsal

flaps continuous with short thoracic membranes, continuing to

setiger 2. No tonguelets between ventral and lateral collar flaps.
Branchiae in pectiniform arrangement; filaments not united by
branchial membrane. Pair of ventral mouth-palps present.

KEY TO PSEUDOVERMILIA

Since the opercula and tubes show extreme intraspecific variability,it will be nec-

essary to use the figures, plates and descriptions for a more certain identification.

1. Operculum black (exceptionally dark brown) 2

la. Operculum not black 3

2. Tube white, with longitudinal rows of pits (PI. Vlllf, g).

Operculum usually terminatedby arborescent outgrowth, some-

times encircled by branched spines (PI. IV) . .

P. multispinosa

2a. Tube white, with longitudinal row(s) of tubercles and/or trans-

verse ridges (PL VII). Operculum generally terminated by bent

thorn (PI. I—II), sometimes by a bunch of thorns originating

from common base (PI. Ill) P. occidentalis

3. Entrance of tube with two conchiform wings. Tube smooth,

white (PI. Vllle, h, i). Operculum with relatively smooth sur-

face, semi-transparent/opaque, golden to tan coloured (PL Via,

d) P. conchata

3a. Entrance of tube otherwise; tube regularly ornamented.
. .

4

4. Operculum with smooth surface, transparent, colourless to

yellowish (PI. VIe-h). Tube white, with (or without) transverse

ridges, with longitudinal grooves (PI. VIIIc, d)

P. holcopleura

4a. Operculum with outward flanges 5
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5. Tube white, with transverse brown bands (exceptionally entirely

brownish), heavily ornamentedwith rows of pits and denticulate

keels (PI. Villa, b). Operculum with distinct diabolo-like tiers,

(semi-)transparent, yellowish to brownish (PI. V)

P. fuscostriata

5a. Tube white, with three denticulate longitudinal keels. Opercu-

lum with obscure diabolo-like tiers, semi-transparent/opaque,

yellowish (PI. Vli) P. babylonia

DISCUSSION

Within the group of Vermiliopsis- like genera, ZIBROWIUS (1972:

116; 1973a: 429; 1973b: 47-49) distinguished four genera and a

group of aberrant species under [?Vermiliopsis]. For the latter

group, a fifth genus is herein erected, Semivermilia new genus (See
Table 1).

Often species of Neovermilia Day, 1961, though definitely not

Vermiliopsis- like by the absence of “Apomatums-setae”, have been

confused with Vermiliopsis, sensu lato. Therefore the main differen-

ces between the six genera concerned are given in Table 1.

As stated above, and as is apparent from the figures, the opercula

of Pseudovermilia species show large, but more or less gradual,

variations in form. However, three of the species (viz.: P. occiden-

talis, multispinosa and fuscostriata ) show such gradually varying

opercula, as well as a more or less discontinuous phenotype. The

latter apparently may be due to lack of material, although this is

not likely, since the numbers of specimens studied are about 800,

240 and 150, respectively. At present it is not possible to ascertain

the real status of the three forms. Therefore they have been diag-

nosed briefly in order to facilitate further study.

Not aware of the latest developments towards the use of the

variety in zoological literature (MAYR, 1969), the author (1970: 38-

39) describedfor a similar case Spirobranchus polycerus var. augeneri.

A study in the field revealed that this "variety" most probably is
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an ecophenotype, occurring in the intertidal zone only, while the

main form of the species concerned may occur down to a depth of

several meters.

In her Catalogue, HARTMAN (1959: 608-609; 1965: 82) lists 24

species of Vermiliopsis, mostof which are mentionedin Table 1. Not

listed, however, are: V. biformis Hartman (= Hyalopomatus),V.
dubia (Schmarda) (= Spirobranchus or Pomatoceros), V. glacialis
Monro (see below), V. hawaiiensis Treadwell (= Pseudovermilia

occidentalis), V. nigropileata (Ehlers) (= Hyalopomatus) and V. no-

tialis Monro (see below).

All non-mediterranean species of the V. infundibulum/glandigera

group (see Table 1) are extremely similar and are probably synony-

mous (in study).

More recently the following new species of Vermiliopsis, sensu

lato, have been described:

babylonia DAY, 1967: 813, = Pseudovermilia, see below;

dewae STRAUGHAN, 1967: 37, as Calcareopomatus, = Neovermilia

fide ZIBROWIUS (pers. comm.);

? eliasoni ZIBROWIUS, 1970a: 121, see below;

leptochaeta PILLAI, 1971: 93, = V. infundibulum/glandigera group;

minuta STRAUGHAN, 1967: 35 = doubtful, see below;

monodiscus ZIBROWIUS, 1968a: 1202, = V., sensu stricto]

pomatostegoides ZIBROWIUS, 1969: 129, = Semivermilia, see Table 1;

undulata ZIBROWIUS, 1968b: 134, = synonym of Semivermilia cre-

nata, see Table 1.

ZIBROWIUS (1972: 117-120) redescribed some species of COSTA

(1861) and DELLE CHIAJE (1822), mentioned by HARTMAN (1959:

593, 595, 598) as Serpula, viz.:

crenata, as [Vermiliopsis?] = Semivermilia, see Table 1

cribrata, as [Vermiliopsis?] = Semivermilia, synonym: Josephella

carenata Zibrowius, 1968, see Table 1;

labiata, as Vermiliopsis ; synonym: V. richardi Fauvel, 1908, see

Table 1;

torulosa, as [Vermiliopsis?] = Semivermilia, synonym: Vermilia

rugosa Langerhans, 1884, see Table 1.



Type-species:

Other species:

Tube:

Peduncle:

a) insertion:

b) shape:

Arrangement of

branchial filaments:

Thoracic membrane:

Pseudovermilia Bush, 1907a,

emended Zihrowius, 1970b,

Semivermilia new genus. Bathyvermilia

emended ten Hove, this paper.

Syn.: Crosslandiella Monro,

1933.

“Apomatus-setae”:

Spirobranchus occidentalis Vermiliopsis pomatostegoides

Zibrowius, 1973a.

Mcintosh, 1885, by original

designation. Gender :feminine.

Zibrowius, 1969 herein de-

signed. Gender: feminine.

Bathyvermilia challengeri

P. babylonia (Day, 1967) S. agglutinata (Marenzeller,

Zibrowius, 1973a, by original

designation. Gender: feminine.

B. langerhansi

P. conchata n. sp. 1893)

P. fuscostriata n.sp. S. crenata (Costa, 1861; syn.:

P. holcopleura n.sp. V. undulataZibrowius, 1968b)

P. multispinosa (Monro, 1933) S. cribrata (Costa, 1861; syn.:

Josephella carenata Zibro-

wius, 1968b)

S. torulosa (delle Chiaje, 1822;

syn.: V. rugosa (Langer-

hans, 1884)

(Fauvel, 1909)

gradually increasing in diame- gradually increasing in diarne- gradually increasing in diame-

ter, triangular to semicircular ter, triangular to subquadran- ter, subtriangular to sub-

in cross-section, usually with gular in cross-section, other- quadrangular in cross-section,

regular transverse ornamenta- wise variable; otherwise variable;

tion;

without flaring peristomes. without flaring peristomes. without flaring peristomes.

just below and between first is second filament (maybe is second filament [?] (from

and second normal filament. sometimes just below and literature; doubtful: no

between first and second material studied).

normal filament).

cylindrical. cylindrical. cylindrical.

long pectiniform. short pectiniform. long pectiniform.

ending at setiger 2. ending at setiger 2. ending at setiger 2.

present. present. present.

saw-shaped, with gouged/bi- saw- to rasp-shaped with saw-shaped with simple

furcate anterior tooth. gouged anterior tooth (Fig. anterior tooth.

185-186).

Thoracic uncini:
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TABLE

Pseudovermilia BushComparison of

including the diagnosis of a new



Vermiliopsis Saint-Joseph, 1894, Metavermilia Bush, 1905,

sensu stricto, Zibrowius, 1970b

(incl. Paravermilia Bush, 1905).

Vermilia multivaricosa

designated by Bush {1905: 223) [syn:

Vermiliopsis infundibulum

1844)]. Gender: feminine.

V. infundibulum/glandigera

Neovermilia

emended Zibrowius, 1971.

amblia, annulata, bermudensis,

plurian-

nulata,

leptochacta,

(incl.

Day, 1961

Calcareopomatus

Mdrch, 1863,

(Philippi,

group:

Vermilia multicristata Philippi, 1844,

by original designation.

Gender: feminine.

Neovermilia capensis

Straughan, 1967)

Day, 1961, by

multiannulata,

pygidialis,

V. labiata

torquata

(Costa, 1861; syn.: V.

richardi Fauvel, 1909)

M. acanthophora

M. annobonensis

(Augener, 1914)

Zibrowius, 1971

original designation, (lender: feminine.

N. falcigera (Roule, 1898)

N. globula (Dew, 1959)

V. monodiscus Zibrowius, 1968a

M. nates Zibrowius, 1971 N. sphaeropomatus (Benham, 1927)

M. taenia

V. striaticeps (Grube, 1862; p.p.syn.:

V. infundibulum, sensu auct.)

Zibrowius, 1971 ? N. dewae (Straughan, 1967)

markedly increasing in diameter. gradually increasing in diameter more or less markedly increasing in

circular to subquadrangular in cross- subtriangular to semicircular in cross- diameter, triangular to subcircular in

section, generally with 3-7 smooth section, generally with 2-7 keels; cross-section, otherwise variable;

longitudinal keels;

with flaring peristomes. without flaring peristomes; sometimes without flaring peristomes.

with annular peristomes.

at base of branchial crown, covering is second filament. at base of branchial crown, covering

3-6 normal filaments. 3-4 normal filaments.

cylindrical, wrinkled. ribbon-like, flat. subcylindrical, with laterodorsal

winglets.

more or less circular. short pectiniform. circular with distinct branchial

membrane.

ending at setiger 3 or 4. at least up to setiger 4, sometimes forming "apron".

forming "apron".

present. present. absent.

saw-shaped, with simple anterior saw-shaped with simple anterior saw-shaped with simple anterior

tooth. tooth. tooth.
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ASSOCIATED GENERA

genus Semivermilia.
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HARTMAN (1959: 606-607) retained two names under the heading

Vermilia, whereas all other Vermilia species are to be attributed to

a weird variety of genera or are indeterminable, viz.:

contorta ; this apparently is a misunderstanding of GRUBE'S Serpula

contorta (1850:340), new name for Serpula contortuplicata, non L.,

GRAVENHORST (1831: 46, etc.); judging by the remarks of the

latter author, it might be a synonym of V. “infundibulum”;

rugosa LANGERHANS (1884: 280), placed in Vermiliopsis by ZIBRO-

WIUS (1968b: 132), which is a synonym of Semivermilia torulosa

(ZIBROWIUS, 1972: 119), see Table 1.

It is not certainif the following species, attributedto Vermiliopsis,

do belong to this genus:

V. eliasoni Zibrowius and V. glacialis Monro: thoracic membranes

ending at setiger 2; operculum with calcareous endplate; insertion

of peduncle not exactly known.

V. minuta Straughan: apparently composed of two differentspecies,

as the tube is far too small for the operculum; single fragmentary

specimen studied (Australian Museum).

V. notialis Monro: thoracic membranes ending at setiger 2; peduncle

is first filament; only 5 thoracic segments.

V. prampramiana Augener: see ZIBROWIUS (1973b: 49).

Yet unpublished records of the author indicate that at least two

species have been confused under Vermiliopsis infundibulum, sensu

auct., from the Mediterranean and Atlantic. One of them is charac-

terised by some sort of pseudo-operculum, and has longitudinal

grooves
in the opercular cap; it needs to be redescribed, but it is

almost certainly V. striaticeps (GRUBE, 1862: 65).

A complete revision of Vermiliopsis, sensu lato, at present is

extremely difficult owing to many unreliable identifications. For

instance the specimens identified as Vermiliopsis? pygidialis (Wil-

ley) by HARTMAN (1967: 178), in reality include a species of Protis,

some large Spirorbinae and perhaps an abdomen of

Vermiliopsis acanthophora

[Vermiliopsis?]

notialis. Augener from Australia is placed

in the genus Metavermilia (see Table 1 and p. 69). However, the
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V. acanthophora, sensu auct., from places other than Australia is a

different story: the specimens of DAY (1962: 654; 1967: 814, not

figures) belong to an undescribed species of Vermiliopsis, sensu

stricto (unpublished data TEN HOVE) ; the record of NONATO & LUNA

(1970: 100-101) is Pseudovermilia fuscostriata (see below); the record

of MONRO (1933: 1085) is P. occidentalis (see below); the remaining
records of V. acanthophora nearly all deal with a species of the V.

infundibulum/glandigera
similar

group (unpublished data TEN HOVE). A

confusion has been clarified by ZIBROWIUS (1 973a: 431 ) for

V. langerhansi, sensu auct.

Pseudovermilia occidentalis (McIntosh, 1885)

(Fig. 114-123, 144, 145, 155, 156, 159, 161-164, 170-172); Pl. I, II a-e, III, VII)

Spirobranchus occidentalis MCINTOSH, 1885,p. 529-530, pi. 55 fig. 10,pi. 29A fig. 31-

32. [Off the Bermudas, 435 fms ? - Description; material studied.]

Pseudovermilia occidentalis (Mcintosh) BUSH, 1907a,p. 54. [Bermuda. - Name only;

mat. stud.]

Pseudovermilia occidentalis: BUSH, 1907b, p. 135-136. [Bermuda. - Descr.; mat.

stud.]

Pseudovermilia pileum BUSH, 1907b, p. 136. [Bermuda. - Descr.; mat. stud.]

Pomatostegus [?] galeatus FAUVEL, 1909, p. 68-69. [Off Cape Verde Islands, 91 m. -

Short descr.; material lost, fide ZIBROWIUS, 1973 : 51.]

Pseudovermilia occidentalis: BUSH, 1910, p. 500, fig. 2. [Name and figs, only.]

Pomatostegus galeatus: FAUVEL, 1914, p. 350-351, pi. 30 fig. 12-17. [Same specimen

as above, more ext. descr.]

Vermiliopsis acanthophora: MONRO, 1933,p. 1085 (non Augener, 1914). [Galapagos. -

Name only; mat. stud., see Discussion.]

p.p. Vermiliopsis bermudensis : HARTMAN, 1942, p. 90, fig. 154 (non Bush, 1907).

[See Discussion.]

Vermiliopsis occidentalis (Mcintosh) HARTMAN, 1942, p. 90, fig. 156. [Name and fig.

of operculum only.]

Vermiliopsis hawaiiensis TREADWELL, 1943, p. 3, fig. 14-15. [Hawaii. - Short descr.;
mat. stud., see Discussion.]

Vermiliopsis cornuta RIOJA, 1947,p. 525-526, fig. 14-21. [La Paz (Gulf of California).

— Descr.; material not in Mexico, apparently lost.]

Vermiliopsis sp. FAUVEL, 1950, p. 390-391. [Fann, Senegal. - Descr.; material

studied, labelled Vermiliopsis clavigera?,, Dakar. Anse Bernard, R. Sourie.]

Vermiliopsis sp. SOURIE, 1954, p. 253, 258. - Name only, same as FAUVEL,

1950.]

p.p. Vermiliopsis multiannulata HARTMAN, 1956, p. 300-301 (non Moore, 1923).

[Hawaii. Diagnosis of types of V. hawaiiensis and V. torquata;; however,

V. torquata and V. multiannulata do belong to Vermiliopsis, sensu stricto.]
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"tubes vides" FAUVEL & RULLIER, 1959, p. 196. [Sta. 47, Sao Tome, Golfe de Gui-

nee. -
Material in MNHN; fide ZIBROWIUS, 1973: 50.]

Vermiliopsis cornuta: HARTMAN, 1961, p. 45 [California. - Name in checklist only.]

Vermiliopsisagglutinata: RULLIER, 1964,p. 206 (MOM Marenzeller, 1893). [lies du Cap

Vert. - Material in MNHN; fide ZIBROWIUS, 1973: 50.]

Pomatoceros triqueter: RULLIER, 1964, p. 207 (MOW Linnaeus, 1767). [lies du Cap Vert.

- Material in MNHN; fide ZIBROWIUS, 1973: 50.]

? Pomatostegus polytrema: RULLIER, 1964, p. 207 (non Philippi, 1844). [lies du Cap
Vert. - Material not located; fide ZIBROWIUS 1973: 51.]

Vermiliopsis cornuta : HARTMAN, 1966b, p. 354, 409. [California.— Namein checklist

only, part of material studied.]

? Vermiliopsis multiannulata : HARTMAN, 1966C, p. 239 (MOMMoore, 1923). [Hawaii. -

Diagn.]

Vermiliopsis occidentalis and cornuta: ZIBROWIUS, 1968b, p. 120. [Discussion of

relationship.]

p.p. Vermiliopsis multiannulata :HARTMAN, 1969, p. 781—782, fig. 1—2 (MOM Moore,

1923). [C. & S. California.
- Material, at least partly, studied. See Discussion.]

Vermiliopsis hawaiiensis : STRAUGHAN, 1969,p. 234-235, fig. 2c. [Hawaii. - Diagn.;
part of mat. studied.]

not Vermiliopsis occidentalis :: MCCLOSKEY, 1970, p. 28. [Off Beaufort, N.C. - Name

only; see Metavermilia multicristata, fide DAY, 1973: 134.]

Pseudovermilia occidentalis : ZIBROWIUS, 1970a, p. 125, fig. 2 a-f. [Banc Josephine,

36°N, 14°W, 225 m. - Descr., synonymy; mat. Naturhistoriska Museet,

Goteborg.]

p.p. Pseudovermilia occidentalis : ZIBROWIUS, 1970b, p. 9-11, pi. 2 fig. 1-11, 15-16.

[Quintana Roo, Georgia, several localities off the coast of Brasil, Tobago,

Banc Josephine. - Ext. descr.; material studied. The spec, from Sta. 1779 (2)

and Sta. 1824 (1), figured in fig. 12, 13 & 14, belong to P. holcopleura nov.

spec.]

Pseudovermilia occidentalis: ZIBROWIUS, 1971, p. 1374. [Name only, synonymy.]

Pseudovermilia occidentalis : ZIBROWIUS, 1973b, p. 49-51. [Several localities in W.

Africa. - Discussion of synonymy; greaterpart of material studied.]

CALIFORNIA. - ROCKY POINT, n. 2788, 5.X.1941, 50 fms, rocks (1 spec.); DUME

CANYON, Sta. 11-58 (1 spec.); SANTA MONICA BAY, Sta. 3542-55, 42-31 fms, sand

(1 spec.); off Long Point, SANTA CATALINA ISLAND, Sta. 1426-41 & 2853-54, 21-40

fms, sand, rock (3 spec.). Allspecimens AHF, under Vermiliopsis sp„ V. (?) infundi-

bulum, V. cf. cornuta and forming part of V. multiannulata,O. Hartman det.

GALAPAGOS. - JAMES ISLAND, JamesBay, 5-6 fms., Crossland coll. (2 spec,
under

Vermiliopsis acanthophora, BMNH 1933.7.10.432); "St. George" Pacific Cruise sta.

6, on Astrangia sp., Crossland coll. (3 spec.,
BMNH 1972: 35).

PANAMA.
-

Gulf of Panama,TABOGA Is., 1-2 fms., Crossland coll. (1 juv. spec, on

Crucigera websteri, BMNH 1933.7.10.444).

BERMUDA.
-

Off the BERMUDAS, 32°21' N, 64°35' W, 435 fms (?), 4.IV.1873,

HMS Challenger Sta. 33 (TYPE, BMNH 1885.12.1.421); 13 mi. off Bermuda,30-32

fms, 23.IV. 1873, HMS Challenger Sta. 36, on Madracis sp. (3 spec., BMNH 1972:

38); BERMUDA, A. E. Verrill & party coll., W. G. vanNamecoll.: material identified

as Pseudovermilia pileumby K. J. Bush, erroneously renamed Vermiliopsis bermu-
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densis (by Hartman, 1942?), YPM 1403-1405 and as P. occidentalis renamed V.

occidentalis (by Hartman ?), YPM 1105 & 1406. Also 1
spec, as P. occidentalis AMNH

583 (from YPM 1105) and 1 empty vial as P. pileum AMNH 584 (from YPM 1108).
18 specimens in all

among
which the TYPE of P. pileum

w a

and the "material
upon

which the genus Pseudovermilia Bush, 1907 was based" (YPM 1108, 1105, respec-

tively) .
GEORGIA.

- SAPELO ISLAND, 31°06' N, 80°24' W, 27.11.1961, 20 fms, M. Gray coll.,

Zibrowius det. (5 spec., USNM 39301); 30°53' N, 80°29' W, 18.VII. 1958, 34m, J. Teal

coll. (2 spec., USNM 46494).

FLORIDA.
-

Sta. 1413 ( 1 tube with operculum, RMNH 04478); 1414 (2 spec., tHU

56).
GULF OF MEXI CO.

- 25°33' N, 84°21'W, 101 fms, US Coast Survey, Gulf Stream

and Gulf of Mexico Explor. "Blake", Agassiz, 1877-78,no. 45 (1 spec., togetherwith

type of Placostegus incomptus Ehlers, MCZ 811).

Mixico.
- ISLA MUJERES, Quintana Roo, Smithsonian Bredin Exp., 30.111.1960,

Zibrowius det. (1 spec., USNM 39303).

HONDURAS. - North coast of Honduras, just south of ISLA ROATAN, 132 ft, on

Phyllangia americana (dry tubes, SME).

BAHAMAS. - GRAND BAHAMA, Freeport, Hydrolab, 50 ft., on coral, 28.1.1974,

B. A. Vittor coll. (2 spec.).

JAMAICA. - DISCOVERY BAY, 300 ft., growing with Stromatospongia vermicola

Hartman, 14.X. 1965, P. & R. Chapman coll. (2 spec., YPM 2824).

PUERTO RICO.
-

ROOSEVELT ROADS, pier, biofouling test panels, U.S. N. Ocea-

nogr. Office (4 spec., Zibrowius det., SME); Sta. 2135 (50 spec., RMNH 04485);

2136, 2136A (40 spec.,
tHU 138, 2 spec., empty tubes, Gray Museum).

ST. THOM AS. - Cal. J9 (1 spec., SME).

ANGUILLA.
-

Sta. 1142 (1 spec., tHU 114).

LA FOURCHE. - Sta. 1124 (1 spec., tHU 57).
ST. EUSTATIUS.

-
Sta. mg (2 spec., ZMA); 1116B (9 spec., tHU 55).

GUADELOUPE. - Cal. 45 (12spec., SME); Cal. 42/ (tubes, SME); PTT 169 (3 spec.,

SME).

LA DisiRADE. - PTT J75 (3 spec., SME).

MA R1 E-G ALA N T E. - PTT 172 (9 spec., SME).
ILES-DES-SAINTES. - PTT i6yB (1 doubtful spec., SME).

DOMINICA. -N. end of PRINCE RUPERT BAY, Sta. 65-56, coral encrusted rocks in

5 ft., D.V. Nicholson coll., 28. III.1956, Zibrowius det. (2 spec., USNM 43243).

MARTINIQUE. - PTT i8y (1 spec., USNM 51503); PTT 206 (16 spec., SME);

PTT 188 (3 spec., SME); PTT 211, 189 (8 spec., USNM 51504, SME).
BARBADOS. - Sta. 1442 (1 spec., MCZ); 1443 (20 spec., tHU 62); 1 km off HOLE-

TOWN, submerged bank reef, about 12-25 m, W. Martindale coll. (2 tubes, GIG).

TOBAGO. - MAN OF WAR BAY, Sta. 20-59, 6-11 fms, W. Schmidt coll., 8.IV. 1959,

Zibrowius det. (1 spec., USNM 39302); 1387 (4 spec., DISLA); 1388 (3 spec., tHU

58). LITTLE TOBAGO, Landing, 18.1.1955, Hummelinck coll. (1 spec., RMNH 04477).

MARGARITA. - 25 mi. N. off MARGARITA, dredge, 20 fms, 9.XII.1954, Teun Blok

coll. (1 spec., tHU 54).

BONAIRE. — Sta. 1054 (1 spec., RMNH 04481); 1068, 1068a (3 spec., YPM, tHU

60); 2ii2Ge ( 11
spec., SME); 2117B ( 1

spec., tHU 144); SLAGBAAI, side of reef, 42-47

m, 10.XII.1953, Georg Scheer coll., Xarifa Exp. 1953/54, Sta. XI-57-10 (1 spec.,

HLD).



62

KLEIN BONAIRE. - Sta. 1049B (3 spec., tHU 59); 1369 (20 spec., YPM); 1372

(1 spec., tubes, RMNH 04480); 2105A, B, C (6 spec., RMNH 04479, ZMB 10676,

tHU 143).

CURASAO. — Sta. IOIJ (2spec., ZMU); 1020A,C,D(4spec., RMNH 04482, ANSP,

ZMA); 1023a (2 spec., RMNH 04483); 1029A, 1458, 1460, 1620 (22 spec., ZMU,

ZMH, BMNH 1972.91, AHF); 1038a, 1039 (6 spec., BMNH 1972.91, 7 spec.,

AMNH); 1218 (5 spec., ANSP); 1334, 1334A (18 spec., tHU 61); 1504A (5 spec.,

tubes, USNM 51493); 2037B, 2038B (10 spec., tHU 140, 13
spec., RMNH 04484);

2049B (13 spec.,
tHU 141); 2101A (11 spec.,

tHU 142); CARACAS BAAI, from coral,

7.IV., 23.IV & 13.V.1920, van der Horst coll. (5 spec, on tubes of Vermiliopsis annu-

lata and on Diploria, ZMA V.Pol.1470, 1175, ZMH V.10371); SPAANSCHE WATER,

on bivalves, 18.V.1920, v.d. Horst coll. (10 spec., ZMA V.Pol.1366).

ARUBA. - 202$Aa (5 spec., tHU 139); 2035 (3 spec., ZMK).
SURINAME.- CONTINENTAL SHELF, OCPS I Exp.: C 3 (empty tubes); D

4 (tubes);
F 6 (tubes); G 7 (10 spec., many tubes with opercula); C igB (3 spec., many tubes);

C 21* (1 spec., tube); B
23 (10 spec.); A 27 (3 spec., tubes) ; D 30 (5 spec.); D 31 (5

spec., tubes); D 32 (4 spec., tubes); F 38 (tubes); F 40 (2 spec., tubes) ; F 43 ( 7 spec.,

tubes); G 56 (4 spec., many tubes, some with opercula); H 57 (35 spec.); H 58 (2

spec., tube); E 66 (tubes); OCPS II Exp.: I 67 A
(tubes); A 68 (30spec., tubes); N79

(14 spec.); M 86 (7 spec., tube); M 88 (3 spec.); M 97 (135 spec.); M 98 (4spec.,

tube); K 10i
B (3 spec., tubes); / 110 (100 spec.); J 112 (tubes); 1115 (12 spec.); 1119

(14 spec., tubes); I 120 (20 spec., maybe more); I 121 (many tubes); I 122 (tubes).
All RMNH 04432-39, 04441-65, tHU 53.

BRASIL. -Coast, various localities, "Calypso" cruise 1960/61. Part of ZIBROWIUS'

1970b material, unfortunately without data about the exact localities (13 spec.,

tubes, SME); ? off Sao Sebastiao, 24°53.5' S, 44°38.1' W, onliving Cladocora debilis

M. Edw. & Haime (Zibrowius det.), 250 m (1 spec, in tube; since 250 m is unusual

for living Cl. debilis, this locality may
be due to label error fide ZIBROWIUS, pers.

comm.).

? AZORES. - Off FLORES, 39°23.6' N, 31°19.2' W, "Jean Charcot" Sta. 114, 720 m,

roche (1 ? spec., SME).
'PORTUGAL. - "Thalassa" Sta. Y 403, 426, 427, 40°37'- 41°22' N, 9° 10'-20' W,

400-620 m, Zibrowius det. (3 empty tubes, SME, see Discussion).

JOSEPHINE BANK.
-

36°40.2' N, 14°17.5'W, "Meteor-Atlant. Kuppenf. 1967,

9C-AT.SO, 4.7.67, Agassiz trawl, 235-240 m, auf Dendrophyllia” (2 spec., ZMH).

S£N£GAL. DAKAR, Anse Bernard, Sourie coll. [SOURIE, 1954: 253, 258],Labelled

Vermiliopsis clavigera?,, according to label by Zibrowius FAUVEL'S 1950 material as

Vermiliopsis sp., relabelled P. occidentalis by Zibrowius (3 spec., tubes, RA 63-26).

GULF OFGUINEA.- ANNOB6N, E. side, between San Antonio and San Pedro, on

shells (Arca) from rocks and boulders, 3-10 m; TORTUGA ISLAND, N. side, on oyster,

cave, 25 m; "Nizery" Sta. 1 & 3, 18 & 19.1.1971, J. Laborel coll., dives, Zibrowius

det. (8 spec., MRAC nrs. 35046/7).
ST. HELENA. Dredging down to 10 fms, on coral Sclerhelia hirtella (Zibrowius

det.), W. H. Turton coll. (1 spec., tube, BMNH ZB 1974.1410); £ mile NW Horse

Pasture Point, on S. hirtella (Zibrowius det.), Dana Sta. 79, 24.11.1930, Th. Morten-

sen coll. (3 spec., tubes, ZMK); "Reine Pokov" Sta. 8, on corals, 100 m (3 tubes,

SME); probably St. Helena, on S. hirtella (Zibrowius det.) (4 dried spec., tubes,

BMNH ZB 1974.1405-9).

RED SEA. - Crossland coll. (2 spec., see Discussion, BMNH 1924.6.13.225-226);
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northern part, 26 ! 34'07" N, 34°14'07" E, Austrian "Pola" Exp. 1895/98, Sta. 179,

490 m, onsyntype of Dasmosmilia valida Marenzeller (1 ? tube, NHMW).

HAWAIIAN ISLANDS. - HAWAII, labelled Vermiliopsis hawaiiensis Treadwell

("Holotype" and 3 spec., AMNH 3263, 3268); OAHU, Coconut Is., fouling plates,

June 1968, Straughancoll., det. as V. hawaiiensis (5 spec., tHU 128) ; Oahu, various

localities, shallow, Brock coll., det. as V. hawaiiensis (11 spec., tHU 187).

Tube: The tube is white, usually flatly triangular in cross-

section; often it has a flattened area of attachment, which may be

chambered. There is a median tooth above the mouth of the tube.

The most anterior part of the tube may be free from the substrate

(PI. Vlld, e). The coarse, sometimes very high, medialkeel is flanked

at both sides by a smaller keel, usually looking like a string of

pearls, which may extend into sinuous transverse ridges, fading

towards the sides. Sometimes the lateral keel is replaced by a longi-

tudinal depression, or by two small pearly keels (PI. Vila).

In some of the deeper samples, the tube is coiled on itself, while

the terminal part is erect and may be helically twisted. This free

part of the tube is equilateral in cross-section at the base, its three

angles being connected with each other by transverse flatly U-

shaped ridges. This part maybe followed by a three-lobedperistome,
and by a nearly cylindrical tubular part, having a much thinner

wall with circular ridges (PI. Vllg, k).

Although the general form of the tube is fairly constant, the orna-

mentationmay be indistinct or exceptionally absent, leaving a tube

like a very
small one of Pomatoceros triqueter (Linnaeus) (c/. PI.

Vllh). Nevertheless the speciss could be distinguished without

difficulties by the tube alone in most of the samples studied (see

also Discussion).

Branchiae: Branchial filaments usually number about 8 pairs

(3-17; n = 20). The branchiae arise from paired lobes, inserted

dorsally, with a pectiniform arrangement. The filaments are shorter

towards the distal end of the lobe and are not connected by a

branchial membrane (PI. He). There is a pair of filiformmouth-palps

at the ventral base of the branchial lobes.

Peduncle: The peduncle is smooth, faintly wrinkled in the

dorsoventrally flattened expanded area just below the bulb of the

operculum. It is about twice as broad as a normal filament and is
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clearly separated from the bulb of the operculum by a constriction

(PI. He, Fig. 114-118). It is inserted to the left or to the right (20/10,

n = 30) at the base of the branchial lobe, just below and between

the first and second normal filament.There is no pseudo-operculum

on the opposite side.

Operculum: The operculum has a fleshy bulbous part, termi-

nating in a black horn-cap (deep brown in juvenile specimens),

usually bearing a bent thorn. This cap, however, is never enclosed

by a fleshy layer. The thorn may be well developed, minute or even

absent (PI. I, Ila-e, Fig. 114-119); it is placed eccentrically, some-

what nearer to the dorsal margin of the terminal plate; usually it is

bent ventrally.

The terminal plate may look like an inverted saucer or a high

dome (PI. Id, 1), a flat coin or a cylinder (PI. Ib, f). It may also be

an oblique (sometimes truncated) cone with 0-7 internal "septa";

in this form the thorn may be especially minute or absent. All types

of intermediate forms can be found (see also Discussion).

The diameter of the horn-cap is usually 0.2-0.4 mm (0.11-0.53);

its height, including thorn usually 0.2-0.4 mm (0.1-0.6; n = 35,

Caribbean material only).

Collar and thoracic membranes: The collar has an entire or

sinuate edge, and is divided into three regions: an unpaired medio-

ventral triangular flap (sometimes three-lobed), which may be me-

dially pointed; paired rounded laterodorsal lobes, which are con-

tinuous with the thoracic membranes, the latter ending just pos-

terior to the first row of uncini (setiger 2, PI. He). There are no

tonguelets between the ventral and lateral lobes as in Spirobranchus

(cf. TEN HOVE, 1970).
Thorax: The thorax has 7 segments, 6 of which are uncinigerous

(PI. He). The small bundles of collar setae contain only few setae of

two types (Fig. 144). The following bundles of setae are larger and

placed in two, nearly parallel rows. The setae are of three types, as

is usual in the genus (Fig. 145). “Apomatus-setae” occur from

setiger 3 onwards (Caribbean material, n = 18; see also Discussion).

The thoracic uncinigerous tori are arranged in two, nearly parallel

rows. The uncini have a single row of teeth (13-16), the most

anterior tooth gouged, apparently bifurcated (Fig. 162-164).
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Abdomen: The number of abdominal segments is usually 30-40

(12-45; n = 10). The anterior two or three segments are apparently
without setae or uncini. The following segments have very few uncini

(about 5). The number of uncini per row slowly increases in the

anterior two-thirds of the abdomen (25-40), then rapidly decreasing
towards the pygidium (about 5). The abdominal uncini (Fig. 170-

172) are all rasp-shaped, with 3-4 rows of teeth, with about 10 teeth

visible in profile, including the anterior one, which is faintly bi-

furcated (gouged). Abdominal setae are geniculate (Fig. 155, 156,

159), the posterior 7-10 segments having only capillary setae (Fig.

161), and sometimes having a dorsal glandular field.

Size and colour: The length, including operculum, is usually

about 6 mm (1.7-10.5); the breadth of the thorax is usually 0.4 mm

(0.16-0.64; Caribbean material, n = 10). The branchiae and the

operculum make up to one third of the entire length of the animal.

The branchial crown of living animals is rose or red.

VARIATIONS

Special attentionshouldbe given to a form differing inoperculum.

Perhaps it is an ecophenotype limited to the reefs of at least 13 m

deep.

BAHAMAS.
-

GRAND BAHAMA, Freeport, Hydrolab, 50 ft, on coral, 28.1.1974,

B. A. Vittor coll. (1 spec.).
BONAIRE.

-
Sta. 2ii2Ge (1 spec., SME); ZIIJB (2 spec., tHU 144).

KLEIN BONAIRE. - Sta. 2105C (2 specimens, tHU 143).
CURASAO. -

Sta. 2037B (7 spec., tHU 140); 2049B (3 spec., tHU 141); 2101A

(4 spec., tHU 142).

ARUB A. -
Sta. 2025A11 (3 spec., tHU 139).

This spinous form is diagnosed as follows: Opercular peduncle

inserted as in stem-form, to left (4) or to right (6); it widens gradu-

ally towards bulb, expanded area being only two-thirds as wide as

bulb. Black terminal plate of operculum may show same variation

in height as stem-form (PI. 111, Fig. 120-123). However, instead of

one bent thorn, there is a cluster of thorns, resembling that of

Pseudovermilia multispinosa ;; but in the latter species, the operculum
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is partly enclosed in a fleshy layer, and the spines are thicker and

more branched (Fig. 124-126). Number of abdominal segments

usually about 40 (18-52), of which posterior about 11 segments

(5-12) bear capillary setae only.

About 20 of these aberrant specimens were found in sandy areas

in the vertical reef and below (40-160 ft), together with about 50

normal specimens. Both forms show the same type of tube: more or

less normal, generally with a wide striated area of attachment and

with conical teeth forming the median ridge (PI. Vllb, c).
As "

Apomatus-setae” occur from setiger 3 onwards (from setiger 2

onwards in P. multispinosa),,
and as the width of the peduncle is

only two-thirds of that of the opercular bulb (equal in width in

P. multispinosa), it seems best to regard these aberrant specimens
as a form of P. occidentalis.

DISCUSSION

The holotype of Pseudovermiliaoccidentalis (BMNH 1885.12.1.421)

from off the Bermudas is in poor condition. The author did not try

to study the setae, for fear of causing further damage. Based on the

few tube-fragments, the form of the thoracic membranes (up to the

first row of uncini), the pectinate arrangement of the branchiae and

the form of the operculum it is clearly the same as the material

described herein. The horny disc of the operculum is very flat,

slightly raised towards the dorsal side, with three eccentric circlets

around the small
apex.

Thus it is not the most common opercular

form, but it can still be recognised easily.

The depth of the type locality, that of 895 meters, is doubtful.

According to MCINTOSH (1885: 529) the tube of the type "was

attached to a tube of Placostegus assimilis”, a really deep water

form (ZIBROWIUS, pers. comm.). According to the present study the

species is very common in depths down to 200 m, in fact it is one of

the most common serpulid species in the Caribbean (unsorted ma-

terial, tHU). Moreover, MOSELEY (1881: 184) mentions Cladocora

arbuscula, a typically shallow-water Caribbean coral species, from

the same Challenger Sta. 33 (895 m!), as well as from the Cape of
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Good Hope. Both coral identifications are confirmed by ZIBROWIUS,

and both localities can only be explained by label error (ZIBROWIUS,

1973b: 50).

The author tried in vain to find a clear correlation between the

form of the operculum (and the form of the tube) and the geograph-

Fig. 114-123. Pseudovermilia occidentalis, opercula, in right lateral view. - 114-116,

from BARBADOS (off Holetown, tHU 62); 117-118, from SURINAME (H 57, D 31,

RMNH 04433, 04437); 119, from CALIFORNIA (LOS Angeles, AHF); 120, spiny from

from BONAIRE (Witte Pan, tHU 144); 121-122, spiny form from CURAÇAO (Playa

Kalki, tHU 140; Savonet, tHU 142); 123, spiny form from ARUBA (POS Chikitu,

tHU 139).
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ical and bathymetrical distribution. The percentages of occurrence

of opercular forms, as illustrated in PI. Ia-1, are respectively 5.6,

16.2, 0.4, 3.3, 7.7, 6.5, 2.7, 4.9, 9.8, 9.4, 16.2, 16.2 (1.1 otherwise;

n = 553). Individual local populations may show considerably dif-

fering percentages. For instance, a deep sample off Puerto Rico

shows only opercula as figured in PI. Ig-1 (n = 30); a shallow sample

from the same island has 13 opercula like PI. Ia, b, e, 38 like h-1

(mainly k). Opercula like PI. Ih, i are common in Surinam (n = 205)
and the deep samples off Puerto Rico and the French Antilles (n =

70), where they form 25% of the entire number (only 5% in the

remaining samples, n = 278).
The ratios of the opercula like PI. Ia-f, to opercula like g-1 are

roughly 2 : 3 in Surinam (n = 205), 1 : 1 in Aruba, Bonaire and

Curasao (n = 146), 1 : 2 from Puerto Rico to and including Marti-

nique (n = 141) and 3 : 4 in the Bermudas (n = 21).
It is remarkable that opercula from off Sapelo Island, off the

Bermudas, off Puerto Rico and off Martinique may be black-brown,

while all other opercula are black. Moreover, at least half of the

specimens from off Puerto Rico (about 20), most of the material

from off the French Antilles and a few specimens from off California

(PI. lie) showed a dorsal non-horny triangle in the opercular cap,

leaving a cap more or less formed like a sou'wester. The remaining

specimens are more or less normal in this respect.

Some of the tubes from off Puerto Rico are slightly aberrant, as

they are extremely flattened, with indistinct medial keel and very

delicately built. These tubes, however, may fade into normal ones,

with a toothed medial keel and transverse ridges.

The vial labelled Vermiliopsis pygidialis (Willey) (BMNH 1924.6.

13.130), from the Red Sea, identified by PIXELL (1913), contained

two worms of the V. infundibulum/glandigera groupand two tubes

much too small for the specimens. Fragmentation of the small tubes

revealed two more specimens. The material is diagnosed as follows:

tube triangular in cross-section, with high medial keel flanked by

sinuous transversal ridges; branchiae withpectiniform arrangement;

peduncle inserted just below and between first and second normal

filament, to left or toright; operculum is black annularcone (similar
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to PI. II), with tip broken; thoracic membranes ending at setiger 2;

“Apomatus-setae ” from setiger 3 onwards, thoracic uncini with bi-

furcated anterior tooth. The worms do not differ from P. occidentalis

fromthe Caribbean, and therefore they are classified withthis species.

The two specimens from the Galapagos, identified by MONRO

(1933) as Vermiliopsis acanthophora agree in detail with the descrip-
tion of P. occidentalis as given above. The opercula are similar to

PI. le, f. The thoracic membranes end at setiger 2, whereas in the

holotype of V. acanthophora Augener (ZMH 8296) these membranes

run along the entire thorax and form an apron across the first

abdominal segment. The branchiae have a pectinate arrangement in

MONRO'S specimens, less clearly so in V. acanthophora. The peduncle

is rounded in the former specimens, flattened in the latter species.

The thoracic uncini have a bifurcated tooth in the former, but a

simply rounded one in the latter material. It is clear that the two

specimens from the Galapagos belong to P. occidentalis, while V.

acanthophora Augener should be placed in the genus Metavermilia.

HARTMAN (1942: 90) is mistaken instating "there is only a single,

minute specimen, so labelled [Pseudovermilia pileum] in the collec-

tions" [of the YPM], Thereare 12 specimens now labelledVermiliop-

sis bermudensis, but with older labels Pseudovermilia pileum. They

agree in detailwith P. occidentalis, including form of tube, form and

colour of the operculum, thoracic membranes ending at setiger 2,

pectinate arrangement of branchiae and with an operculum like

PI. Ik, 1. The type and other specimens of Paravermilia bermudensis

BUSH, 1907 a are larger, with a transparent brown operculum, and

with thoracic membranes ending at setiger 5; they belong to Ver-

miliopsis s.str. It is evident that HARTMAN wrongly synonymized

P. pileum with Paravermilia bermudensis on the vague resemblance

of the opercula only.

The vial with the holotype of Vermiliopsis hawaiiensis Treadwell,

1943 (AMNH 3263) contains two loose opercula and a damaged

worm; the smaller operculum apparently belonging to this specimen.

These two opercula, as well as those of most of the remaining ma-

terial from Hawaii, have a general resemblance to the one figured

in PI. 11, but are larger and may be truncated, sometimes bearing a

single distal spine (PI. Ila). Further differences from the operculum



70

of P. multispinosa of the form inarmata are that the horny opercular
lid of the latter is enclosed by a fleshy layer, which is not so in V.

hawaiiensis ; the dilation of the peduncle is half to two-thirds of the

width of the bulb, while it is equal in width the form inarmata.

V. hawaiiensis has “Apomatus-setae” from setiger 2 or 3 onwards.

The thoracic uncini have a single row of teeth (about 20), the most

anterior one gouged. Abdominal uncini are rasp-shaped, with at

least 4 rows of teeth, about 12 when seen in profile. The thoracic

membranes end at setiger 2. The branchiae have a pectinate ar-

rangement. The "four-lobed collar" (TREADWELL, 1943: 3) is due to

injury, as is shown by more material. The tube is "relatively heavy
with prominent longitudinal ridges" (AMNH 3268) and exactly like

PI. Vila. Thus it is clear that V. hawaiiensis belongs to Pseudo-

vermilia occidentalis, and not to V. multiannulata, as stated by

HARTMAN (1956: 301); the type material of the latter "species"

belongs to two entirely different species, see below.

As regards the Calitornian material, MOORE (1923: 251-253) based

his description of Metavermilia multiannulataupon the type (USNM

17399), which is a species of the Vermiliopsis infundibulum/glandi-

gera group. However, his 4 cotypes (ANSP 3303) belong to Pseudo-

vermilia conchata. Thus Protula arafurensis TREADWELL (1906: 1179;

USNM 5493) is correctly listed as a synonym of V. multiannulata by
HARTMAN (1969: 781), but the greater part of her V. multiannulata

(and V.? cornuta, HARTMAN 1961, 1966band 1969; AHF) belongs to

Pseudovermilia occidentalis or P. conchata nov. spec, (see also

ZIBROWIUS 1971: 1374). The specimens belonging to P. occidentalis

differ from the Caribbean material in the following respects. Tube:

with very faint transverse ridges, if ridged at all; orifice of one tube

with two lateral "ears", similar to that of P. conchata and Pseudo-

chitinopoma occidentalis (Bush, 1905); "ears" medially notched (PI.

VIIi, j). Peduncle: about 3 times as broad as normal filament,

expanded area below opercular bulb being two-thirds the size of

bulb. Operculum (PI. lie, d, Fig. 119): all 6 opercula with high black

horny cap, terminatedby a hooked thorn, with diameter of 0.6-0.8

and height of 0.9-1.3 mm. Thorax: “Apomatus-setae” occurring

from setiger 2 onwards. Abdomen: number of abdominal segments

54-83. The length of the animals is 17-20 mm.
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RULLIER'S (1964: 206) description of Vermiliopsis agglutinata {nec

Marenzeller) and his figure of ? Pomatostegus polytrema (nec Philippi)

from lies du Cap Vert indicate a synonymy with P. occidentalis.

ZIBROWIUS (1973b: 50) checked part of the material and confirms

this synonymy, as well as that ofPomatoceros triqueter (nec Linnaeus)

RULLIER (1964: 207). Eastern Atlantic material studied by the

present author contains FAUVEL'S 1950 material, and new records

from Annobon and Josephine Bank (PI. lib). The tubes from

Annobon and Senegal may have two pairs of lateral pearly keels,

while the sinuous transverse ridges may cross the medial keel (PI.

Vllf). Specimens from Puerto Rico and Hawaii may show the same

ridges.
The two specimens from Josephine Bank have completely atypical

tubes, which look exactly like tubes of Pomatoceros triqueter (L.).

The oldest part of the tube shows a faint lateral depression and

some transverse striations. The tube of the specimen from the

Azores is also aberrantly formed: extremely flattened, coiled, with

pronounced wavy ridges. Two triangular original mouth-teeth are

present, as well as two lateral channels in the wall of the tube.

Nevertheless the specimens inside are typical P. occidentalis, with

opercula (PI. Ila) similar to PI. If, 1, pectinate branchiae, thoracic

membranes ending at setiger 2, thoracic uncini bifurcate, etc.

As for Vermiliopsisnigropileata,sensu auct., this species was described by EHLERS

(1900: 222; 1901: 219-222) as Vermilia and mentioned by MCINTOSH (1926: 412);

it was transferred to Metavermilia by BUSH (1905: 176, 220) and later (1907b: 136)

to Pseudovermilia ;the species was referred to Vermiliopsis by HARTMAN (1966a:

133; 1967: 178; AHF, material studied) and by RINGUELET (1969: 215). ZIBROWIUS

(1970b: 10-11, 1971: 1374) assumed a synonymy with Pseudovermilia occidentalis.

The two syntypes (NRS 1365) and HARTMAN'S 1967 material (AHF), however,

showed some details which are not evident from EHLERS' description: 6 setigerous

thoracic segments (and not 7, as stated by EHLERS and HARTMAN), 5 of them being

uncinigerous; thoracic membranes short (ending at setiger 2); collar setae roughly

limbate, but lack special setae;
"Apomatus-setae” absent although sickle setae are

present; thoracic uncini rasp-shaped, with 4-5 rows of teeth, anterior tooth appar-

ently bifurcated; abdominal uncini with 8 rows of teeth. Although the collar-setae

are atypical, it seems best to classify these worms with Hyalopomatus.
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DISTRIBUTION

Hawaii, Southern California, Gulf of California and Galapagos.

Tropical and subtropical Atlantic, from Sapelo Island and the

Bermudas to Southern Brasil; Azores, Josephine Bank, Cape Verde

Islands, St. Helena and Senegal. Red Sea.
-

Common from subtidal

zone down to 250 meters, rarely and somewhat doubtful below.

Pseudovermilia multispinosa (Monro, 1933)

(Fig. 124-127, 142, 143, 147, 148, 152, 157, 166, 173, 174; PI. Ilf, IV, VHIf, g)

Crosslandiella multispinosa MONRO, 1933, p. 1085-1088, fig. 28A-K. [Gorgona Is-

land, 20 fms. - Description; material studied.]

Pseudovermilia multispinosa (Monro) ZIBROWIUS, 1970b, p. 11-12, pi. 2 fig. 17-23.

[Abrolhos Arquipelago, Recife, 30-75 m. — Extensive descr. and discussion;

mat. stud.]

Pseudovermilia multispinosa: ZIBROWIUS, 1971, p. 1374. [Name only.]

GULF OF PAHAMI
- GORGONA ISLAND, dredge, 20 fms, 8.X.1924 (TYPES; 3

specimens and 2 anterior fragments,two of them as var. inarmata, BMNH 1933.7.10.

269-272).

FLORIDA. - FORT LAUDERDALE, biofouling test panels, 30 ft., U.S.N. Oceanogr.

Office, J. R. DePalma ref. no. 17 (1 spec., USNM 46478).
BAHAMAS. - E. of ANDROS ISLAND, Tongue of the Ocean, 24°54' N, 77°49' W,

18 m, U.S.N. Oceanogr. Office, J. R. DePalma ref. no. 21 (1 spec., USNM 51491).

JAMAICA. - DISCOVERY BAY, 150-300 ft., growing with Stromatospongia vermicola

Hartman and with Ceratoporella nicholsoni (Hickson), P. & R. Chapman, T. F.

Goreau and E. A. Graham coll., 14.X.1965,25.XII.1964, 24.VII. 1966 & 14.VII. 1965

(about35 spec.,
YPM2824, 2826, 2825 & 2823); RUNAWAY BAY, 100-120 ft., growing

with Ceratoporella nicholsoni and Stromatospongia norae Hartman, T. F. Goreau

coll., 31.Ill & 4.VII. 1965 (8 spec.,
YPM 2822, 2827).

PUERTO Rico. - Sunken reef off LA PARGUERA, 25 m, underside of Agaricia

fragilis, 5.IV.1968 (1 dry spec., RMNH 04486); Sta. 2136, 2136A (3 spec., Gray

Museum; 6 spec., tHU 148); biofoulingtest panels, 50 ft, 18°13-18' N, 65°26-37' W,

U.S.N. Oceanogr. Office, J. R. DePalma ref. no. 17 (3 spec., USNM 51490).

ST. THOMAS. - Cal 39 (1 fragment, SME).

GUADELOUPE.
-

PTT i6g (3 spec., 2 opercula in tubes, SME); Cal 45 (3 opercula,

SME).
BARBADOS.

- Sta. 1442 (10 spec., tHU 63); 1 km. off HOLETOWN, submerged
bank reef, about 12-25 m, mainly on underside of corals, W. Martindale coll.

(several tubes, GIG).
BONAIRE.

-
SLAGBAAI, side of reef, 42-47 m, 10.XII.1953, Dr. Georg Scheer coll..
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Xarifa Exp. 1953/54, Sta. XI-57-10 (1 spec., 1 operculum in tube, tubes, HLD);

2ii2Ge (7 spec., DISLA); 2ijyB (14 spec., tHU 145).

KLEIN BONAIRE. - Sta. 2105A, B (4 spec., ZMH; 20 spec., tHU 147).

CURASAO. - Sta. 1334 (80 spec., mainly tHU 65/66; also ZMA, ZMU, AMNH,

YPM, BMNH 1972.90, USNM 51489, AHF); 1334A (4 spec., RMNH 04440); 2049H

(4 spec., SME).

ARUBA. - Sta. 2020 (1 spec., tHU 146).

BRASIL. - ABROLHOS ARQUIPELAGO, about 30 m, "Calypso" Sta. SME 1819 (1

spec., SME); off RECIFE, about 75 m, Sta. Mus. 23 (1 operc., SME). Both
spec.

ZIBROWIUS 1970b, pi. 2 fig. 17, 20.

Tube: The tube (PI. VHIf, g) is white, triangular in cross-section,

occasionally with a flattenedarea of attachment. The most anterior

part of the tube
may

be free from the substrate. There is a median

tooth above the mouthof the tube. There are 4 (exceptionally 3 or 5)

longitudinal rows of circular pits oneither side of the coarse, median

keel, which consists of hummocks, formed by former median teeth.

The most lateral pits are very deep, forming a segmented channel in

the lateral walls of the tube; they may fade into or maybe followed

by a row of transverse slits. Sometimes there are low keels between

the rows of pits, the surface of the tubebeing ornamentedas follows:

large mediankeel, 1 row of moderately sized pits, (low keel), 2 rows

of small pits close together, (low keel), row of deep large pits and/or

transverse slits.

When the anterior part of the tube is free and erect, the lateral

transverse slits are sinuous and cross the entire lower surface. In

this case, there are three teeth at the mouth of the tube, placed at

regular intervals, the original tooth being the larger. Sometimes

there are faint peristomes (PI. VHIf).

In small specimens all these structures are far less pronounced.

Branchiae: Branchial filaments usually numberabout 16pairs

(4-22; n = 10). The branchiae arise from paired lobes, inserted

dorsally, with a pectiniform arrangement (PI. Ilf). The filaments

shorten towards the distal end of the lobe. There is no branchial

membrane. The pinnules shorten towards the distal ends of the

filaments, which may be devoid of pinnules. There is a pair of fili-

form mouth-palps at the ventral base of the branchial lobes.

P e d u n c le: The peduncle is smooth, not wrinkled. It is 2-3 times

as broad as a normal filament and is laterally expanded into a pair
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of elongated cushionlike "wings" near the opercular bulb, from

which it is separated by a distinct constriction (PI. IV, Fig. 124—126).
It is inserted to the left or to the right (13/7; n = 20), at the base of

the branchial lobe, just below and between the first and second

normal filament. There is no pseudo-operculum on the opposite
side.

Operculum: The operculum has a fleshy bulbous part and is

terminated by a black horn-cap (dark brown in juveniles), which

bears an arborescent outgrowth. The fleshy part is usually higher
and wider than the horn-cap. The latter may be a slightly convex

plate (PI. IVb), a low cylinder (often of a diabolo-like appearance,

PI. IVd), or even a high annular truncated cone (form inarmata,

PI. IVg). In the latter case, the horny part is higher than the fleshy
bulb. This cylinder or cone is enclosed by a thin transparent fleshy

layer, ending at the terminalplate.
The terminaloutgrowth, though of variable shape, usually has the

following form: a stem -
situated somewhat eccentrically near the

dorsal margin of the terminal plate - with an irregularly branched

end, bearing two or three semicircles of spines on the dorsal side.

The ventral side of the stem is usually devoid of spines, at the most

bearing a few very small ones (Fig. 124-125). The most common

form of operculum (30% of the material) is shown on Plate IVc and

Fig. 124. The material from Jamaica, however, is not included in

this description, see Discussion.

The diameter of the horn-cap is usually 0.5-0.6 mm (0.18-0.85);

its height, including outgrowth, usually 0.8-1.2 mm (0.25-1.41;

n = 25).

Collar and thoracic membranes: The collar has an entire edge,
and is divided into three parts: an unpaired triangular or lanceolate

ventral flap, sometimes sharply pointed medially; paired latero-

dorsal rounded lobes, which are continuous with the thoracic mem-

branes, the latter ending just posterior to the first row of uncini

(setiger 2, PI. Ilf). There are no tonguelets between the ventral and

lateral lobes.

Thorax: The thorax has 7 setigerous segments, 6 of which are

uncinigerous. The small bundles of collar setae contain only few

setae, of two types (Fig. 142, 143). The following bundles of setae
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are much larger, placed in two, nearly parallel rows, slightly ap-

proaching each other posteriorly. The setae are of three types (Fig.

147, 148, 152), as is usual in the genus. “Apomatus-setae” occur

from setiger 2 onwards (n = 10). Thoracic uncinigerous tori are

arranged in two, nearly parallel rows. The uncini have a single row

of teeth (16-17), the most anterior tooth gouged (bifurcated, Fig.

166).

Abdomen: The number of abdominal segments is usually 70-80

(28-93; n = 10). There appears to be a short asetigerous region of

3-5 segments anteriorly. The anterior abdominal uncinigerous tori

have very few uncini (3-12), their number slowly increasing along
the anterior two-thirds of the abdomen (40-70), then rapidly de-

creasing (to 3-6 uncini) towards the pygidium. Geniculate setae

(Fig. 157) appear two or three segments posterior to the uncini. The

posterior 8-15 segments have only capillary setae, and may have a

dorsal glandular field. In some specimens it has been observed that

the change from geniculate to capillary setae is not an abrupt one:

in segments 10-13 (starting from the pygidium) both types may be

placed alternate. The abdominal uncini are all rasp-shaped, with

3-4 rows of teeth, 9-12 teeth when seen in profile, including the

anterior tooth, which is faintly gouged (Fig. 173-174).

Size and colour: The length, including operculum, is generally

about 15 mm (3-19); the breadth of the thorax is usually 0.7 mm

(0.2-1.1; n = 10). The branchiae and the operculum make up to one

half of the entire length of the animal.

The colours of the living animal (taken from notes and a colour-

slide of few animals only) vary to some extent. The opercular cap is

intensely black, the part which is covered by a fleshy layer greenish.

The branchiae and peduncle are white with orange-red transverse

bands. The remaining parts of the animal show shades of red and

orange.

Variations

Special attention should be given to a form strikingly differing in

operculum.
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JAMAICA. - DISCOVERY BAY, 185-190 ft., growing with Hispidopetra miniana

Hartman, R. Chapman coll., 21.VII.1966 (5 spec., YPM 2828b); RUNAWAY BAY,

Pear Tree Bottom, 175 ft., growing on surface of Hispidopetra miniana,

Graham coll., 23.VII.1966 (2 spec., YPM 2829).

KLEIN BON AIRE.- Sta. 2105A, B (3 juveniles, ZMH, 50 spec., tHU 147).

CURASAO. - Sta. 1334 (1 spec., SME; 7 spec., tHU 64).

E. A.

This crowned form is diagnosed as follows: Opercular peduncle

inserted as in stem-form, to left (13) or to right (7). However, 3

specimens showed duplicity of opercula. Peduncle gradually widens

towards bulb of operculum; but cushionlike "wings" may be not as

clear as in stem-form. Width of opercular bulb is larger than height.

Terminal black horn-cap low and convex, partially enclosed by

fleshy layer; where the latter ends, there is a row of simple spinelets,

encircling crown of numerous dichotomously branched slender

spines. In centre ofboth circlets arises a long stem, with short spines

basally, smooth distally, terminally divided into three main

branches (1 dorsally, 2 lateroventrally at equal angles from each

other), more or less dichotomously branched, dorsal one being the

shortest (PI. IVh, Fig. 127).
The specimens from Jamaica have more spines on the base of the

central stem, and about halfway of the stem there is a pair of latero-

dorsal dichotomously branched spines. Moreover, the terminalrami-

fication is more branched thanin the remaining material, sometimes

with an axial continuationof the stem beyond the ramification.

Based on 5 specimens of this crowned form, it appeared that the

tubes might be slightly different from the stem-form: the 4 pairs of

rows of pits are of equal size in the former and usually of different

size in the latter. Unfortunately this aspect could not be checked in

more material, since specimens and tubes already had been sepa-

rated.

The length of the animals is generally about 14 mm (7-19); the

breadth of the cap of the operculum is up to 1.1 mm. The crown of

spines is fairly flexible, and may extend beyond the cap. This form

has a very typical operculum, but all other characters (including

locality and substrate) are the same as in the stem-form. Therefore

it seems best to consider it tentatively as a form of multispinosa, and

not as a separate (sub)species. It might prove to be an ecophenotype.
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Fig. 124-127. Pseudovermilia multispinosa,opercula, in rightlateral view. — 124-125,

stem-form; 126, form inarmata; 127, crowned form, all from CURAÇAO (Caracasbaai,
tHU 66 & 64).
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DISCUSSION

In the type material (BMNH 1933.7.10.269-272) a complete

specimen has been designated as LECTOTYPE, an incomplete one as

PARALECTOTYPE. Both have an operculum similar to PI. IVc, d, as

found in at least 30% of the present material. A specimen with a

damaged operculum and the two specimens of the form inarmata

have been left out of the type-series.

In 30% of the specimens, the operculum is terminated by a long

black chitinous cone, which is clearly annular and enclosed in a

fleshy layer (PI. IVg). Transverse septa can be seen when damaging

this cone. Although most of these opercula have a damaged tip (in-

cluding the two types) there are some complete ones, showing an

irregular bunch of spines (PI. IVg) or an outgrowth, as in the more

common opercula (Fig. 126, cf PI. IVb, c, e). These specimens are

very similar to var. inarmata, as described by MONRO (1933: 1087-

1088, fig. 29) . Since many specimens in the present material form a

complete series from low chitinous cap to high annular cone, as

illustrated in PI. IV, it does not seem realistic to consider this form

as a distinct taxon, but rather one of the extremes of a continuous

variable series.

The material from Jamaica was studied after completion of the

manuscript of this paper. All opercula are slightly differentfrom the

material, upon which the description above was based. The stem-

form shows three types of opercula, diagnosed as follows: terminal

black horn-cap higher than fleshy part, of diabolo-like appearance,

or extremely high annular cone; terminal outgrowth either with

smooth stem terminated by few branched spines (type 1), or with

stem entirely covered with short unbranched spines (type 2); in case

of an operculum with a high annular cone, the terminal outgrowth

is short, ending in a spiny boss (type 3).

HARTMAN (1969: 6, 11) and HARTMAN & GOREAU (1970: 213-215)

assume that the association of Stromatosftongia vermicola with the

serpulid (Pseudovermilia multispinosa) is obligatory for the sponge,
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while the association is accidental for S. norae. The association is

not obligatory with respect to P. multispinosa, since this species

may occur on other sponges, on the underside of corals and other

hard substrates too. However, the 8 samples from Jamaica suggest

an interaction between sponge and form of operculum. Type 1

occurred in Ceratoporella nicholsoni mainly, types 2 & 3 in Stroma-

tospongia vermicola and S. norae, while the crowned form (see above)

is associated with Hispidopetra miniana. The latter form is associ-

ated with a sponge in the Netherlands Antilles too. It would be

worthwhile to study this problem more in detail.

DISTRIBUTION

Gulf of Panama (Gorgona Island); Caribbean Sea and W. Atlantic

Ocean (Florida to Southern Brasil). - Almost exclusively from 10-

100 m.

Pseudovermilia fuscostriata nov. spec.

(Fig. 128, 134, 146, 149, 151, 160, 165, 175; Pl. V, VIIIa, b)

Vermiliopsis acanthophora: NONATO & LUNA, 1970, p. 100-101, fig. 110-111 (nec

Augener, 1914). [NE Brasil, 21-50 m. - Description.]

FLORIDA. - Sta. 1414 (3 spec., tube fragment, tHU 172); FORT LAUDERDALE, bio-

fouling test panels, 30 ft., U.S.N. Oceanogr. Office, J. R. DePalma ref. no. 18 (1

spec., USNM 51495).

HONDURAS. - North Coast, just S. of ISLA ROATAN, 132 ft. (1 dry spec., SME).

BAHAMAS. - E. of ANDROS ISLAND, Tongue of the Ocean, 24°54' N, 77°49' W,

biofouling test panels, 18 m, U.S.N. Oceanogr. Office, J. R. DePalma ref. no. 96

(2 dried spec,
in tubes, USNM 51500).

JAMAICA. — DISCOVERY BAY, 300 ft., growing with Stromatospongia vermicola

Hartman, 14.X.1965,P. & R. Chapman coll. (1 tube, YPM 2824); RUNAWAY BAY,

Pear Tree Bottom, 175 ft., growing on surface of Hispidopetra miniana Hartman,

23.VII.1966, E. A. Graham coll. (1 tube, YPM 2829); S. off ALLIGATOR POND,

17°38.6' N, 77°26.7' W, sand, on Cladocora arbuscula encrusted with calcareous

algae, H.M.S. Vidal coll., 11.IV.1956 (tube fragments, BMNH 1972: 36).

PUERTO RICO. - Sta. 2136, 2136A (14 spec., tHU 176; 3 spec., RMNH 04497);

VIEQUES SOUND, 18°18.5' N, 65°26' W, biofouling test panels, U.S.N. Oceanogr.

Office, J. R. DePalma ref. no. 22 (2 spec., tube fragments, USNM 51492, 51501).

GUADELOUPE. - PTT 769 (3 spec., USNM 51498).
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LA D£SIRADE. — PTT 17$ (4 spec., tHU 183).

MARIE-GALANTE. - PTT 170 (2 spec., USNM 51502); PTT 172 (1 spec., USNM

51496).

ILES-DES-SAINTES.
-

PTT 167A (1 spec., USNM 51499).

MARTINIQUE. - PTT 189 (1 tube, USNM 51494); PTT 206 (1 spec., SME).
B ARB A D o s. - Sta. 1442 (16spec.,tHU 174). 1 km off Holetown, submerged bank

reef, about 12-15 m, mainly in crevices, W. Martindale coll. (3 tubes, GIG).
BONAIRE. — Sta. 1068a (1 spec., RMNH 04498); 2ii2Ge (TYPESERIES -f RMNH

04496); 2117B (6 spec., AHF); KRALENDIJK, pier, 20.VIII.1955, Hummelinck coll.

(1 spec.,
RMNH 04499).

KLEIN BONAIRE.
-

Sta. 2105B (4 spec., tHU 175).

CURASAO. - Sta. 1029A (1 spec.,
RMNH 10702); 1334 (5 spec., ZMH); 2037B,

2038B (2 spec.,
RMNH 10700/1); 2049B (2 spec., DISLA); 2101A (15 spec., ZMA).

ARUBA. - Sta. 2025AC1 (5 spec., tHU 173).

SURINAME.
-

CONTINENTAL SHELF, OCPS I Exp: G 56 (1 spec.); H 58 (3 spec.);
E 66 (1 doubtful tube); OCPS IIExp. : I 67A ( 1 tube); K ioi

B (7 tubes). All RMNH

04489, 04491-94.

BRASIL. - FERNANDO DO NORONHA ISLAND, on Madracis, coll. "Challenger".

1/9/1873 (2 spec.,
BMNH 1972: 37).

Holotype: Bonaire, BMNH 1972: 88. - Paratypes 10: 3 BMNH 1972.89, 3

RMNH 04495, 3 USNM 51488, 1 tHU 171.

Tube: The tube (PI. Villa) is whitewith transverse brown bands

(exceptionally entirely light-brown), usually semicircular/triangular

in cross-section, with a median tooth above the mouth of the tube.

Free anterior tubular parts have not been observed. The coarse

medial ridge may have coarse teeth, flanked on both sides by 3 (1-4)

small keels, usually provided with slender teeth. Alternating with

the keels are rows of circular to oblong pits, the most lateral of

which extend as transverse slits. This ornamentationis far less pro-

nounced in small specimens.

Usually the lumen of the tube has a lining of horny material,

which may stick to the animal and is very hard to remove.

Branchiae: Branchial filaments usually number about 10 pairs

(3-15; n = 10). The branchiae arise from paired lobes, inserted

dorsally, and have a pectiniform arrangement. Towards the distal

end of the lobe, there are some shorter filaments. There is no bran-

chial membrane. The pinnules shorten towards the distal end of the

filaments, which may be devoid of pinnules. There is a pair of fili-

form mouth-palps at the ventral base of the branchial lobes.

Peduncle: The peduncle is smooth, but may be faintly wrinkled
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in the slightly expanded area just below the bulb of the operculum.

It is about twice as broad as a normal filament, and is separated
from the bulb of the operculum by a constriction (Fig. 128-134). It

is inserted to the left (n = 20) at the base of the branchial stem, just
below and between the first and second normal filament. There is

no pseudo-operculum on the opposite side.

Operculum: The operculum has a fleshy bulbous part, termi-

nating in a horny cap, which may show interference colours. The

horn-cap is usually longer than the fleshy part and is very variable

inshape, though usually composed of 2-6 diabolo-like tiers (PI. Vf-i),
sometimes up to 15 (PI. Vc, d). The top of the caps of half of the

specimens had a more or less developed hook, usually bent ventrally

(unfortunately PI. V suggests a dorsal direction). In the rest of the

specimens the top of the
cap is formed by a simple hemisphere or it

is broken away (PI. Va-d, Fig. 128-132).

The diameter of the horn-cap is usually 0.3-0.5 mm (0.17-0.67);
its height, including hook, usually 0.4-0.8 (0.2-2.0; n = 30).

Collar and thoracic membranes: The collar has a sinuate edge,
and is divided into three regions: an unpaired rounded/triangular
medioventral flap with several indentations; paired rounded latero-

dorsal lobes (with sometimes an indentation), which are continuous

with the thoracic membranes, the latter ending just posterior to the

first row of uncini.

There are no tonguelets between the ventral and lateral lobes.

Thorax: The thorax has 7 segments, 6 of which are uncinigerous.
The small bundles of collar setae contain only a few setae of two

types; they are marked basally by a small circular gland (brownish

in fresh specimens). The following bundles of setae are larger and

placed in two, nearly parallel rows. The setae are of three types

(Fig. 146, 149, 151), as is usual in the genus.“Apomatus-setae” occur

from setiger 3 onwards (n = 10). The thoracic uncinigerous tori are

arranged in two, nearly parallel rows. The uncini, up to 100 per

row, have a single row of teeth (9-11), the most anterior tooth

gouged, apparently bifurcated (Fig. 165).

Abdomen:The number of abdominal segments is usually 40-50

(29-54; n = 10). There appears to be a short anterior asetigerous

region of 2-3 segments. The following segments have
very

few uncini
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(about 9). The number of uncini per row increases along the anterior

one-third of the abdomen (30), then slowly decreasing towards the

pygidium (last segment with 5 uncini). Geniculate setae appear

simultaneously with the uncini.

The posterior 6-13 segments have only capillary setae (Fig. 160),

and may have a dorsal glandular field. Some specimens may have

the geniculate and capillary setae alternately, or both types may be

present in segments 9-11 (starting from the pygidium). All abdomi-

nal uncini are rasp-shaped, with 2-4 rows of teeth more anteriorly

(Fig. 175) and 4-6 rows posteriorly; with 8-11 teeth visible in pro-

file, including the anterior tooth, which is faintly gouged.
Size and colour: The length, including operculum, is usually

8-12 mm (2.1-15.4; n = 10); the breadth of the thorax is usually

about 0.5 mm. The branchiae and operculum make up to one half

of the entire length of the animal.

The colour of the living animal (taken fromnotes on few specimens

only) vary to some extent. Most striking are the greenish-brown

transverse bands of the tube. The animal itself is predominantly

orange, with bright red branchiae and opercular bulb; the branchiae

may have vague white bands. At the base of the yellowish horn-cap

of the operculum there is a white belt.

VARIATIONS

Special attention should be given to a form differing in operculum

and tube.

PUERTO RICO. - Sta. 2136 (2 spec., tHU 176).

GUADELOUPE.
-

Cal 45 (1 tube, SME 1511); PIT 169 (1 tube, USNM 51498).

MARTINIQUE. - PTT 189 (1 tube, USNM 51494); PTT 206 (4 spec., SME).
BARBADOS. - Sta. 1442 (1 spec., tHU 174).

SURINAM E. - CONTINENTAL SHELF, OCPS I Exp. : B 23 ( 3 spec., RMNH 04488);

H 57 (10 spec., RMNH 04490, tHU 179).
BRASIL. - Au large de RECIFE, "Calypso" 1961-1962 Sta. Mus. 23, 75 m (1 ?

tubefragment, SME).

This spinous form is diagnosed as follows: Tube (PI. Vlllb) white

with transverse brown bands or entirely brownish, usually semi-
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circular to trapezoidal in cross-section, sometimes showing flattened

area of attachment. Teeth and ridges or keels absent, but medial

and two lateral longitudinal grooves present. Free anterior tube

Fig. 128-134. Pseudovermilia fuscostriata, opercula, in right lateral view. - 128 &

131, from ARUBA (POS Chikitu, tHU 173); 129, from BARBADOS (off Holetown,

tHU 174); 130 & 132, from GUADELOUPE (USNM 51448); 133, spiny form from

SURINAME (H 57; tHU 179); 134, spiny form from PUERTO RICO (off Isla Matei,

tHU 176).
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parts rounded quadrangular in cross-section, with 3-6 longitudinal

grooves, and 3-5 rows of circular pits on either side of median

longitudinal groove, and 1-2 rows of transverse slits along most

lateral part of tube.

Opercular peduncle inserted to left (6) or to right (4). Operculum

may show the same variation in number of tiers as stem-form (Fig.

133-134); however, it is yellowish to brown in colour and usually

crowned with irregular bunch of spines, arising from common stem

(PI. Vj—1), thus resembling P. multispinosa.

“Apomatus-setae ” occur from setiger 2 or 3 onwards (8/2), tho-

racic uncini with 14-15 teeth.

Number of abdominal segments usually 45-55 (35-70; n = 7).
Abdominal uncini with 12 teeth visible in profile (4-6 rows).

It remains uncertain whether these specimens are only individual

variants, or if they have any taxonomic status. It will be noted that

many of the characters of this spinous form are intermediate be-

tween P. multispinosa and P. fuscostriata. However, on account of

the brown-banded tubes and the transparent operculum, it seems

best to regard these specimens as a form of the latter species. It is

possible that in reality we are dealing with intermediate hybrids.

DISCUSSION

The tube of Pseudovermilia fuscostriata differs from all other

known species of the genus by its transverse brown bands. As

regards its ornamentation, with longitudinal rows of pits, alternating

with keels, the species resembles P. multispinosa, although keels are

usually absent in the latter; it resembles the tubes of Pomatoceros

minutus Rioja, 1941 and Spirobranchus polytrema (Philippi, 1844),

which have coarse and non-dentatedkeels, fewer rows of pits (up to

3 only) and a pink or white colour (material studied from Shelf of

Surinam and Marseille). The operculum of P. fuscostriata resembles

that of P. babylonia (Day, 1967), Semivermilia pomatostegoides

(Zibrowius, 1969) and S. crenata (Costa, 1861), as well as some un-

described Caribbean species of Semivermilia. However, it differs

from mentioned species in its tube.
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Etymology: The name fuscostriata has been derived from the

Latin fuscus = dark (brown) and striatus = banded, ribbed, de-

scribing the very characteristic brown bands of the tube.

DISTRIBUTION

Caribbean Sea and Western Atlantic Ocean (Florida to S. Brasil).
- From subtidal to 100 meters.

Pseudovermilia holcopleura nov. spec.

(Fig. 135-138, 150, 158, 167, 176-184; Pl. VIe-h, VIIIc-d)

p.p. Pseudovermilia occidentalis : ZIBROWIUS, 1970b, p. 9-11, pi. 2, fig 12-14. (Brasil.
- The three specimens from Sta. 1779 & 1824, discussed on p. 10, belong to

P. holcopleura, the remaining onesto P. occidentalis.. - Material studied).

? GUADELOUPE. - PTT i6g (11 spec., SME, tHU 195).

BARBADOS. - Sta. 1442 (20 spec., TYPESERIES + tHU 196); 1443 (17 spec.,

USNM 51492, AHF).

SURINAME. - CONTINENTAL SHELF, OCPS I Exp.: B
23 (12 spec., RMNH 10703,

tHU 198); OCPS II Exp.: M 97 (17 spec., RMNH 10704).
BRASIL.

-
ABROLHOS ARQUIPELAGO, 8-20 m [?], Sta. SME 1824; off SAO SE-

BASTIAO, 120 m, Sta. SME 1779. (Three specimens mentioned by ZIBROWIUS, 1970b,

SME).

Holotype: Barbados, BMNH ZB 1974.1401. - Paratypes 10; 3 BMNH ZB

1974.1402-4, 3 RMNH 10705, 3 USNM 51487, 1 tHU 197.

Tube: The tubeis white. The attached part of the tubeis usually

flatly triangular or semicircular in cross-section, the free part

rounded trapezoidal. Nearly all tubes have a longitudinal groove

(Fig. 178-183) or thin transparent line on both sides (PI. VIIIc, d);

many tubes have a faint medial keel (or groove, PI. VIIIc). The

medial keel may be denticulate, especially in the oldest part of the

tube. A small tooth projects over the entrance of the tube; free

tubular parts have 3 teeth. The transverse ribs, prominent on tube

shown on PI. VIIIc, d, are generally less pronounced and sometimes

even absent. Often the lumenof the tube has a lining of horny ma-

terial, which may stick to the animal and is very hard to remove.
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Branchiae: Branchial filaments usually number 7-8 pairs (4 -

10; n = 20). The branchiae arise from paired lobes, inserted dorsally,

with a pectiniform arrangement. The filaments are shorter towards

the distal end of the lobe and are not connected by a branchial

membrane (Fig. 184). It was not possible to establish the presence

of a pair of filiformmouth-palps with certainty, owing to the small

size of the animals, although one specimen apparently had them.

Peduncle: The peduncle is smooth, circular in cross-section,

and has an expanded area just below the bulb of the operculum. It

is up to twice as broad as a normal filament and is clearly separated

from the bulb by a constriction (Fig. 135-138). It is inserted to the

left (n = 25) at the base of the branchial lobe, just below and be-

tween the first and the second normal filament, covering the first

filamentcompletely (seen from dorsal side); thus it
appears as if the

peduncle is the first filament. There is no pseudo-operculum on the

opposite side.

Operculum: The operculum has a fleshy bulbous part, termi-

nating in a transparent yellowish or colourless, often iridescent

horn-cap. The opercula of about half of the specimens have a spine

on top, generally bent dorsally. The horn-cap may greatly vary in

form, from a very flat saucer to a long cone, generally with up to

10 annuli, caused by internal septa in some cases but apparently

lacking in others; the surface of the horn-cap is fairly smooth (PI.

VIe-h, Fig. 135-138). The diameterof the horn-cap is usually about

0.38 mm (0.23-0.44); its height, including thorn usually 0.4-0.5 mm

(0.20-0.58).
Collar and thoracic membranes: The collar has an entire edge

and is divided into threeregions: an unpaired subrectangular medio-

ventral flap, usually with medial incision; much larger, rounded

triangular paired laterodorsal lobes which are continuous with the

thoracic membranes, the latter ending just posterior to the first

row of uncini (setiger 2). There are no tonguelets between the ven-

tral and lateral lobes.

T h o r ax: The thorax has 7 segments, 6 of which are uncinigerous.
The small bundles of collar setae contain only few (4-7) setae of two

types. The following bundles of setae are larger and placed in two,

nearly parallel, rows. The setae (Fig. 150) are of three types, as is
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usual in the genus. “Apomatus-setae” occur from setiger 2 onwards

in the types (see also Discussion). The thoracic uncinigerous tori are

arranged in two, nearly parallel, rows. The uncini (Fig. 167) have a

single row of teeth (10-11, exceptionally 14), the most anterior tooth

gouged, apparently bifurcated.

Abdomen:The number of abdominal segments is usually 24—32

(20-40; n = 15). An asetigerous region of 1-2 segments may or may

not be present. The number of uncini per row slowly increases in the

anterior four-fifths of the abdomen (4-12 anteriorly, 18-25 posteri-

orly), then decreases again towards the pygidium (4-10). The ab-

dominal uncini (Fig. 176-177) are all rasp-shaped, with 2-6 rows of

teeth (mostly 4); about 10-13 teeth are visible in profile, including

the anterior one, which is faintly bifurcated (gouged). Abdominal

setae are geniculate (Fig. 158). The posterior 0-7 segments have

capillary setae only; a posterior abdominalglandular field was not

observed, perhaps owing to the small size of the specimens.

Size: The length, including operculum, is usually about 6 mm

(4.0-11.0); the breadth of the thorax is usually 0.25 mm (0.23-0.31;

n = 10). The branchiae and the operculum make up to one third of

the entire length of the animal.

DISCUSSION

Although the types are very homogeneous in appearance, the

remaining material is more variable. The opercula of 9 of the types

are like Fig. 138, 2 are like Fig. 137. In the entire materialthe ratio

of opercula like Fig. 135, 136, 137 and 138 is 1 : 2 : 1 : 3.

All opercula, however, agree in their smooth surface, unlike those

of P. fuscostriata, which are very clearly ribbed.

“Apomatus-setae” occurring in the types from setiger 2 onwards,

may be present from setiger 3 onwards in3 specimens from Barbados

(Sta. 1443) an<i Surinam (M 97). In this case, sickle-shaped setae are

generally present insetiger 2, however without the apical teeth as in

“Apomatus-setae”.

The tube of Pseudovermilia holcopleura is fairly homogeneous in

the material from Barbados. In that from Guadeloupe and Surinam
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(M 97), however, the tube may resemble P. occidentalis or fuscostri-

ata. Some specimens from Surinam ( B 23) may even have faint pits

as in P. multispinosa, while others (M 97) may have faded browns

bands as in fuscostriata.

Etymology: holcos (Gr.) = furrow, groove; pleura (Gr.) = side of

body. The name is pertinent to the grooved tube.

DISTRIBUTION

Western Atlantic: ?Guadeloupe and Barbados to Southern Bra-

sil. - Exclusively between 100 and 200 meters, except for two doubt-

ful records (Guadeloupe and Abrolhos Arquipelago).

Pseudovermilia conchata nov. spec.

(Fig. 27, 71-73; Pl. VI a-d, VIII e, h, i)

p.p. Metavermilia multiannulata MOORE, 1923, p. 251-253, pi. 18 fig. 48 [S Cali-

fornia. - Description; material studied. The holotype (USNM 17399) belongs

to Vermiliopsis s. str. of the infundibulum-group,the remaining specimens

(ANSP 3303) are P. conchata.]

p.p. Vermiliopsis multiannulata (Moore) HARTMAN, 1969, p. 781-782, not fig. 1.

[C & S California. - Material, at least partly, studied. See Discussion, also

P. occidentalis.]

CALIFORNIA. - SANTA MONICA CANYON, 11/58, 40 fms (1 spec., PARATYPE);
DUME CANYON, 11/58 (8 spec., 2 PARATYPES BMNH, 1974.1440/1, 1 tHU 199); off

Long Point,SANTA CATALINA ISLAND, Sta. 1426-41 & 2128-52, 21-40 fms and 42-67

fms, sand, brachiopods (3 spec., PARATYPES AHF Poly 1095, 6 tubes & animal

fragment); off SAN NICOLAS ISLAND, "Albatross" Sta. 4420, 32-33 fms, fine gray

sand, 12.1V.1904 (4 spec., "cotypes of Metavermilia multiannula [sic!] Moore");
off SAN CLEMENTE ISLAND, Sta. 911-39, 60-85 fms, sand, broken shell (2 spec.,

HOLOTYPE, and 1 PARATYPE USNM 52036). All specimens originally AHF, with the

exception of the "Albatross' material, under Vermiliopsis sp., V. (?) infundibulum

and V. (?) cornuta and formingpart of V. multiannulata, O. Hartman det.

Holotype: California, San Clemente Island, AHF Poly 1094. - Paratypes 8:

4 AHF Poly 1095, 2 BMNH 1974.1440/1, 1 USNM 52036, 1 tHU 199.

Tube: The tube is white, usually equilateral or flatly triangular

in cross-section, and very thick walled. At both sides of the coarsely

toothed medial ridge (flange), there is a faint longitudinal depres-
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sion. All 7 tube mouths have the same form, with a projecting

medial tooth, and two lateral conchiform wings. In the centre of this

structure there is a raised ring around the lumen of the tube, with

two lateral teeth (PI. VHIe, i). Former conchiform wings may still

exist as "peristomes" (PI. Vlllh). There are no transverse ridges or

rows of pits, as in other Pseudovermilia species, the tube being

smooth.

Branchiae: Branchial filaments usually number about 12 (6-

14; n = 14). Thebranchiae arise from paired lobes, inserted dorsally,

with a pectiniform arrangement. The filaments are shorter towards

the distal end of the lobe and are not connected by a branchial mem-

brane. There is a pair of filiform mouth-palps at the ventral base of

the branchial lobes (well preserved in 4 specimens).

Peduncle: The peduncle is smooth, circular in cross-section,

with an expanded area just below the bulb of the operculum, clearly

separated by a constriction and extending dorsally in a median

indentation, giving this part of the peduncle a winged appearance

(Fig. 139-141). It is twice as broad as a normal filament, and in-

serted to the left or to the right (9/8, n = 17) at the base of the

branchial lobe, just below the first and second normal filament.

There is no pseudo-operculum on the opposite side.

Operculum: The operculum (PI. Vla-d) has a fleshy bulbous

part, terminating in a more or less transparent golden to tan horn-

cap; 7 out of the 17 opercula have a spine on top, bent ventrally

(Fig. 139-140), the others lack spines (Fig. 141). The horn-cap is at

least as large as the bulb, cylindrical to elongate conical, with up to

18 internal septa. The base of the horn-cap may be finely ribbed

(Fig. 139, 141).

The diameter of the horn-cap is usually 0.5-0.7 mm (0.33-0.84);

its height, including thorn usually 0.7-1.2 mm (0.42-1.4; n = 17).

Collar and thoracic membranes: The collar has an entire edge

and is divided into three regions: an unpaired three-lobed medio-

ventral flap, with elongated medial lobe; paired much larger,

rounded latero-dorsal lobes, which are continuous with the thoracic

membranes, the latterending just posterior to the first row of uncini

(setiger 2). There are no tonguelets between ventral and lateral

lobes.
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Thorax: The thorax has 7 segments, 6 of which are uncinigerous.
The small bundles of collar setae contain only few (4-6) setae of two

types. The following bundles of setae are larger and placed in two,

nearly parallel rows. The setae are of three types, as is usual in the

genus. “Apomatus-setae” occur from setiger 2 onwards (n = 12).

Fig. 135-138. Pseudovermilia holcopleura, opercula in right lateral view. - 135-137,

from SURINAME (M 97,
RMNH 10704); 138, from BARBADOS (off Holetown, USNM

51492).

Fig. 139-141. Pseudovermilia conchata, opercula in right lateral view. - Paratypes
from CALIFORNIA (Santa Catalina Island, AHF Poly 1095).
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The thoracic uncinigerous tori are arranged in two, nearly parallel

rows. The uncini (Fig. 168) have a single row of teeth (13-15), the

most anterior tooth gouged, apparently bifurcated.

Abdomen: The number of abdominal segments is 70-80 (about

70-100; n = 6). There may be an asetigerous region of up to 6

segments. The number of uncini per row slowly increases in the

anterior three fourths of the abdomen(from 5-8 uncini anteriorly to

about 45), decreasing again towards the pygidium (3-10).
The abdominal uncini are all rasp-shaped, with 4 rows of teeth

(3-6), with about 11-13 teeth visible in profile, including the an-

terior one, which is faintly bifurcated (gouged). Abdominal setae

are geniculate, the posterior 9-11 segments have capillary setae only.
There is a dorsal glandular field, covering the last 13-20 segments.

Size: The length, including operculum is usually about 14 mm

(12-26; n = 8); the breadth of the thorax is usually about 0.6 mm

(0.33-0.90; n = 14). The branchiae and the operculum make up to

one fourth of the entire length of the animal.

DISCUSSION

As stated in the discussion of Pseudovermilia occidentalis, MOORE

(1923: 251-253) confused two different species in the type-material

of Metavermilia multiannulata: the holotype (USNM 17399) belongs

to Vermiliopsis s.str.; the tubes containing the remaining specimens

(ANSP 3303) belong toP. conchata ; the worms were takenout of the

tubes by the present author and apparently were not examined by

MOORE. TO avoid nomenclatural difficulties the cotypes of Meta-

vermilia multiannulatahave been left out of the type-series.
A similar tube mouth, as displayed by P. conchata,

, may occur in

the Californian specimens of P. occidentalis (PI. Vlli, j). A compar-

able one occurs in Pseudochitinopoma occidentalis (Bush, 1905); this

is annoying for their separation, since both species may occur to-

gether; their tubes and opercula also have a superficial resemblance.

Furthermore two species of the genus Semivermilia, viz. agglutinata

(Marenzeller, 1893) and a yet undescribed species from Madagascar,
shown to me by ZIBROWIUS, may show a similar tube mouth.



92

Etymology: concha (Latin, from Greek) = shell, mussel. The

name is pertinent to the tube mouth.

DISTRIBUTION

Southern California.
-

In 40-150 meters.

Pseudovermilia babylonia (Day, 1967)

(Fig. 153, 154, 169; Pl VIi)

Vermiliopsis pygidialis: DAY ,1961, p. 552 (nec Willey, 1905). [False Bay. -
Material

studied.]

Vermiliopsis babylonia DAY, 1967, p. 813, fig. 38.6.a-f. [Vema Seamount. - Mat.

stud.]
Vermiliopsis babylonia :: DAY, FIELD & PENRITH, 1970, p. 35 [Name only, same as

above.]

p.p. Pseudovermilia babylonia:: ZIBROWIUS, 1973b, p. 51-52 [The material from

Madagascar apparently belongs to a species of the genus Semivermilia, see

Discussion.]

SOUTH AFRICA.-CAPE, Vema Seamount,32° S, 10° E, 33-60 m, J. H. Day, coll.

(HOLOTYPE and 1 spec. BMNH 1966.26.8-9); Cape, False Bay, 34°22.5' S, 18°37' E,

11-9-53, 77-82 m, on rock (2 spec., UCT).

According to DAY, (1967: 813) the holotype is in the British Museum (N.H.)

(1966.26.8). The vial, however, contains two specimens, which can be discerned by

their operculum: one with "seven successive cylindrical towers" as indicated by

DAY for the holotype ; the operculum of the other specimen has only 5 "towers".

As DAY'S diagnoses are somewhat incomplete, a short descriptionbased onpersonal

observations is given below.

Tube: The tube is white, rounded triangular in cross-section; the

side-walls are firmly attached to the substrate; three longitudinal

ridges each bear a series of delicate teeth, slanting towards the

mouth of the tube. There are transverse ridges between the keels,

and between keels and substrate; the latter ridges may have a very

small knob in the middle, giving the tube a 5-keeled appearance

(material from False Bay).

Branchiae: Branchial filaments number 7 (holotype) to 12

pairs. The branchiae arise from rather short paired lobes, inserted

dorsally, with a pectiniform arrangement. They are not connected
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by a branchial membrane. There is a pair of filiform mouth-palps at

the ventral base of the branchial lobes.

Peduncle: The peduncle is smooth, thick and circular in cross-

section, with a slightly expanded area just below the bulb of the

operculum. It is about two to three times as broad as a normal

filament and is separated from the bulb of the operculum by a

constriction (PI. Vli). It is inserted to the left, at the base of the

branchial lobe, covering the first 2-3 normal filaments.

Operculum: The operculum has a fleshy bulbous part, termi-

nating in a long yellowish horn-cap. The latter has 4~Q internal

septa, sometimes marked on the outside by a small flange. The

diameter of the horn-cap is about 1 mm (PI. Vli).

Collar and thoracic membranes: The collar has a crenulate edge,

and is divided into three rounded flaps, the 'aterodorsal ones are

continuous with the thoracic membranes, the latter ending just

posterior to the first row of uncini (setiger 2).

Thorax: The thorax has 7 segments, 6of which are uncinigerous.

“Apomatus-setae” occur from setiger 3 onwards (Fig. 153-154). The

thoracic uncini (Fig. 169) have a single row of teeth; however,

directly above the most anterior gouged tooth, there may be one or

two transverse rows of 2-3 teeth. There are about 13 teeth visible in

profile. Thoracic uncini from the first row do not differ essentially

from those in the last row.

Abdomen: The number of abdominal segments is 30-60. Ab-

dominal uncini are rasp-shaped, with3 (anteriorly) to 6 (posteriorly)

rows of teeth, with about 10-11 teeth visible in profile. Abdominal

setae are of the usual geniculate type. Although all setae in the most

posterior segments are broken, they apparently were of the capillary

type. There may be a dorsal glandular field.

Size: The length, including operculum, is up to 13 mm, the

breadth of the thorax is about 1 mm.

DISCUSSION

Most of the characters ofP. babylonia justify its place in the genus

Pseudovermilia. However, the form of the thoracic uncini and the
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Fig. 142-161. Pseudovermilia spp., setae. - P. multispinosa from CURAÇAO (Caracas-

baai, tHU 66): 142-143, 147-148, 152 & 157. - P. occidentalis from BARBADOS (off

Holetown, tHU 62): 144-145; spiny form from CURAÇAO (Playa Kalki, tHU 140;

Savonet, tHU 142): 155-156, 159 & 161. - P. fuscostriata from BONAIRE (Santa

Barbara, USNM 51488): 146, 149, 151 & 160. - P. holcopleura from BARBADOS (off

Holetown, USNM 51492): 150 & 158. - P. babylonia from SOUTH AFRICA (Vema

Seamount, BMNH 1966.26.8): 153; (False Bay, UCT): 154.
- 142-144, collar setae

(142-143, two types from same specimen; 144, large type from other species);

145-147, capillary thoracic setae from setiger 2, 3 and 2; 148-150, limbate thoracic

setae from setiger 2, 7 and 2; 151-154,“Apomatus-setae” from setiger 5, 7, ?, 6;

155-159, geniculate abdominal setae; 160-161, capillary abdominal setae.
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Fig. 162-177. Pseudovermilia spp., uncini.
- P. occidentalis from CURAÇAO (Pisca-

derabaai, ZMU): 162; from BARBADOS (off Holetown, tHU 62): 163 & 172; from

TABOGA ISLAND (BMNH 1933.7.10.444): 164.
-

P. multispinosa from CURAÇAO

(Caracasbaai, tHU 66): 166, 173-174.
-

P. occidentalis, spiny form, from CURAÇAO

(Savonet, tHU 142): 170-171. - P. fuscostriata from BONAIRE (Santa Barbara,

USNM 51488): 165 & 175. P. holcopleurafrom BARBADOS (off Holetown, USNM

51492): 167, 176-177. P. conchata from CALIFORNIA (Santa Catalina Island, AHF

Poly 1095): 168. P. babylonia from SOUTH AFRICA (False Bay, UCT): 169.
-

162-

169, thoracic uncini, various views, from various setigers (164 from juvenile speci-

men); 170-177, abdominal uncini from anterior (170, 173 & 175), middle (172, 174 &

176), and posterior regions (171 & 177).

Fig. 178-184. P. holcopleura. - 178-183, schematic cross-sections through tube

(arrows indicating that e.g. cross-sections 178 and 179, or 180 and 181 may occur

within the same tube; 184, right half of branchial crown.

Fig. 185-186. Semivermilia. — Thoracic uncini from anterior and posterior setigers.
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insertion and form of the peduncle are somewhat aberrant. The

form of the uncini, especially the most anterior tooth (teeth) in 2-3

rows, reminds one of the genus Semivermilia, the insertion of the

peduncle of
~~

Vermiliopsis s.str.

The material from Madagascar reported by ZIBROWIUS (1973b:

52; SME) agrees more or less with the type materialin regard to the

tube. However, the thoracic uncini are entirely of the type common

in the genus Semivermilia (see Fig. 185-186, schematic). The in-

sertion of the peduncle is also different from the types; the peduncle
is the second filament on the left. The Madagascar specimens (up to

4.3 mm in length; 0.25 mm inbreadth) are considerably smaller than

the types. Furthermore, it is not very probable that P. babylonia
from temperate/cold waters of southwest Africa, should occur also

in tropical Madagascar, although it is not impossible. More material

from both localities and areas in between should be studied to

ascertain the variability of P. babylonia. For the time being, it is

thought unlikely that the material from Madagascar belongs to P.

babylonia.

DISTRIBUTION

South Africa.
-

In 33-82 meters.
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PLATE I

Pseudovermilia occidentalis.
— Opercula in right lateral view. From top to bottom

increasing height of terminal plate and decreasing size of spine; from left to right

increasing size of operculum. b, f, h, j & l, from SURINAME (Sta. H57, D30, H57,

D31, tHU 53a, RMNH 04433,04437); others from BARBADOS (off Holetown,tHU 62).

-

All to same scale.



PLATE II

Branchiae and thoracic membrane in left lateral

view, from CURAÇAO (Caracasbaai, tHU 66).

Pseudovermilia mullispinosa.

a-e. — a-d. Opercula in right lateral view. a. from

HAWAII (Oahu, tHU 128) ; b. from BANK JOSEPHINE (ZMH); c-d. from CALIFORNIA

(Santa Catalina Island, Rocky Point, AHF). — e. Anterior part of worm in right
lateral view, from CURAÇAO (Caracasbaai, tHU 61). - Allto same scale.

f.

Pseudovermilia occidentalis.



PLATE III

Pseudovermilia occidentalis, spiny form.
— Opercula in right lateral view. a. from

BONAIRE (Witte Pan, tHU 144); b. from CURAÇAO (Vaarsenbaai, tHU 141); c. from

KLEIN BONAIRE (tHU 143); d-e. from CURAÇAO (Playa Kalki, tHU 140); f-h. from

CURAÇAO (Savonet, tHU 142); i-j. from ARUBA (Pos Chikitu, tHU 139)1 - All to

same scale.



PLATE IV

— Opercula in right lateral view, h: crowned form.

a. from BONAIRE (Slagbaai, HLD); d. type from GORGONA ISLAND (BMNH 1933.

7.10.269-271); remainingopercula from CURAÇAO (Caracasbaai, mainly tHU 64-66).
- All to same scale.

Pseudovermilia multispinosa.



PLATE V

— Opercula in right lateral view, j, k & l: spiny form.

a & g. from CURAÇAO (Caracasbaai, ZMH); b & h. from ARUBA (POS Chikitu, tHU

173); c, f, i & k. from BARBADOS (off Holetown, tHU 174); d-e. from GUADELOUPE

(USNM 51498) and j & l. from SURINAME (H57, RMNH 04490). - All to same scale.

Pseudovermilia fuscostriata.



PLATE VI

Pseudovermilia babylonia. - Operculum in right lateral view, paratype from

SOUTH AFRICA (False Bay, UCT). -
All to same scale.

Pseudovermilia holcopleura. — Opercula in right lateral view. e. from BARBADOS

(off Holetown, USNM 51492); f-h. from shelf of SURINAME (M97, RMNH 10704).

i.

Pseudovermilia conchata.a-d. — Opercula in right lateral view, paratypes from

CALIFORNIA, a. from Santa Monica (AHF); b-d. from Santa Catalina Island (AHF

Poly 1095).

e-h.



PLATE VII

— Tubes showing intraspecific variation. a. from

HAWAII (Oahu, tHU 139); b-c. different views of one specimen from ARUBA (POS

Chikitu, tHU 139); d-e. different views of one specimen from CURAÇAO (Playa
Kalki, RMNH 04484); f. from ANNOBÓN (SME); g & k. different views of one spe-

cimen from BARBADOS (off Holetown, tHU 62); i-j. different views of one specimen
from CALIFORNIA (Los Angeles, AHF). — a & f. are the common type, all others are

more or less aberrant. - All to same scale.

Pseudovermilia occidentalis.



PLATE VIII

P. multispinosa, typical form and crowned form, from CURAÇAO (Caracasbaai,
tHU 66 & 64). — All to same scale.

P. conchata, from CALIFORNIA; e & i. paratypes from Catalina Island (AHF

Poly 1905); h. from off San Nicolas Island (ANSP).

f—g.

P. holcopleura. c. from BARBADOS (off Holetown, USNM 51492); d. from

SURINAME (H57, RMNH 04490).

e & h-i.

P. fuscostriata. a. typical form from BONAIRE (Sta Barbara, RMNH 04496);

b. spiny form (scale slightly exaggerated) from SURINAME (H57, RMNH 04490).

c-d.

Pseudovermilia spp. — Tubes showing inter- and intraspecitic variations.

a-b.


