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The Marine Fauna of New Zealand :
Bryozoa : Gymnolaemata

from the Kermadec Ridge

by
D.P. Gordon

New Zealand Oceanographic Institute,
Division of Marine and Freshwater Science,
Department of Scientific and Industrial Research,
P.O. Box 12346, Wellington North, New Zealand

ABSTRACT

Bryozoans of the orders Ctenostomata and Cheilostomata from the Kermadec Ridge have been studied
and 202 species and subspecies described of which 65 are new. Two new families in the Cheilostomata —
Quadricellariidae and Petalostegidae — are recognised, based on existing genera. Five new genera —
Onychoblestrum (Calloporidae), Brettiella (Bugulidae), Briarachnia (Arachnopusiidae), Elleschara
(Exochellidae), and Tenthrenulina (Microporellidae) — are also described and two new subgenera are
introduced.

The genus Galeopsis Jullien is herein recognised to be a senior synonym of Diatosula Canu & Bassler
and Spiroporina sensu Brown and assigned to the Celleporidae. Buffonellaria Canu & Bassler is also
included in this family. Lepraliella Levinsen is considered to include Hippoporella Canu & Bassler and,
with Cleidochasma Harmer, is incorporated in the Sertellidae. The genus Catenicella de Blainville is
shown to be valid over Vittaticella Maplestone and Caloporella MacGillivray.

Based on the relatively high diversity of Kermadec Ridge material it has seemed appropriate to
recognise within the suborder Ascophora a number of superfamilies. These are the Cribrilinoidea,
Arachnopusioidea, Umbonuloidea, and Schizoporelloidea (based on the same or similar groupings of
other authors) and Catenicelloidea, Hippothodidea and Celleporoidea (which represent new
combinations).

Keywords : Bryozoa, Gymnolaemata, Ctenostomata, Cheilostomata, classification, new superfamilies,
new families, new genera, new species, marine fauna, New Zealand, Kermadec Ridge.

INTRODUCTION
The phylum Bryozoa is abundantly represented species may be found in shallow coastal waters to the
=ound the coasts of New Zealand. While numerous edge of the continental shelf. Notwithstanding their
soecies occur intertidally, even larger numbers of commonness, bryozoans are often overlooked or
7
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ignored by layman and biologist alike, primarily
because colonies are generally not conspicuous or
spectacular and encrusting forms have a general
sameness of appearance, especially when dried.

In species diversity the phylum Bryozoa is of medium
size, with over 4,000 extant species and around 15,000
preserved as fossils (Ryland 1970). The phylum’s
greatest abundance and diversity is found in shallow
coastal waters of the western Indo-Pacific (East and
South-east Asia to the Indian Ocean) with significant
numbers of species having been recorded also from
Mexico, Western Europe, south-east Australia and
polar regions (Okada and Mawatari 1958; Kluge 1962,
1975; Schopf 1970).

Bryozoans were first described from the New
Zealand region as early as 1843 by J.E. Gray of the
British Museum (Natural History) in an appendix to
Dieffenbach’s “Travels in New Zealand”. From that
time papers on marine Bryozoa have appeared
sporadically to the present day, with five larger works
contributing most to our present knowledge of the
fauna. These are Hutton’s (1873, 1904) lists of New
Zealand Bryozoa in ‘“Catalogue of the Marine
Mollusca of New Zealand” and “Index Faunae
Novaezelandiae’, Brown’s (1952) “The Tertiary
Cheilostomatous Polyzoa of New Zealand’, Powell’s
(1967a) account of ascophorans from northern New
Zealand (Three Kings area) and Uttley and Bullivant’s
(1972) account of Chatham Rise cheilostomes. A
comprehensive history of bryozoan studies in the New
Zealand region is given by Whitten (1979).

No checklist of marine Bryozoa has been published
since Hutton’s (1904) “Index Faunae Novaezelandiae™,
but an estimate of the number of species in the New
Zealand region can be made by adding the species cited
in all publications. Hence, the works of Hutton,
Brown, Powell, and Uttley and Bullivant (loc. cit.),
after correction for synonymies, account for 268
species. Other publications add 110 species and this
memoir a further 112. From my own personal
unpublished records and Whitten’s (1979) thesis
another 182 species may be added, bringing the total
number of marine bryozoan species in the New
Zealand region to 672. This is conservative, of course.
The bryozoan fauna of much of New Zealand,
especially the southern submarine plateaus and ridges
and the deep sea is poorly known.

This figure of 672 species gives at least an indication
of the high diversity of the New Zealand region as
compared to other areas of known high diversity. Thus

Harmer (1915, 1926, 1934, 1957) dealt with some 31
species and subspecies from the Indonesian regon >ut.
using the combined figures of Harmer (loc. cit.) and
Okada and Mawatari (1958) for their -“Mazlavan™
province, it is possible to compare the number of
species for a span of latitude comparable to that of the
New Zealand region (about 30°). Adding. then. the 108
new species of Harmer’s (1957) work to the 617 species
of Okada and Mawatari gives some 725 species for the
Philippine-Indonesian area compared to 672 for the
New Zealand region. Allowing that both of these
figures are conservative, and accounting for an
expected lesser diversity in New Zealand’'s temperate
waters, one may predict that the total number of
marine bryozoan species in the New Zealand region
may be around 800.

This report deals with 202 species and subspecies of
gymnolaemates from the Kermadec Ridge, of which 65
species are new. About 33 species of stenolaemate
Bryozoa are not included because the paucity of
material in some instances precludes proper systematic
treatment.

Every species (except for the non-calcareous
ctenostomes) is illustrated by one or more scanning
electron micrographs. This is highly desirable for,
although 126 species have previously been described,
the descriptions are scattered throughout the literature
and are not always accompanied by good illustrations.
For the larger works dealing with New Zealand
bryozoans previously mentioned, Hutton included no
illustrations; Brown did, but they are rather stylised;
and Uttley and Bullivant included only photographs,
many of which have little information content. Powell’s
(1967a) stippled drawings and photographs are
generally very good but some are equivocal for positive
identifications, especially where a New Zealand species
is attributed the name of a common European species
and fine details are needed for careful comparison.
Many of the Kermadec species here illustrated are
common along the coasts of mainland New Zealand
and so illustration of them by SEM will be of more
general value.

The plates are arranged in the order in which species
are dealt with in the text, i.e., in taxonomic sequences
approximating trends in morphological complexity (see
section on Classification). Excellent introductory
accounts of bryozoan structure are given by Ryland and
Hayward (1977) and Hayward and Ryland (1979) in the
Linnean Society Synopses of the British Fauna. For this
reason a parallel account is not given here.

ENVIRONMENT

The Kermadec Ridge is a narrow north-east-trending
zone of continental crust. It lies adjacent to a deep

trench exceeding 10.000 m in depth and constitutes an
active volcanic arc associated with tectonic processes at
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F1G. 1. The Kermadec Islands region, showing the positions of most of the stations from which bryozoans were obtained.

: ~cundary between the Pacific and Indo-Australian of Raoul Island, is a basalt and pumice tuff summit
—-s1al plates (Fleming 1979). Several islands occur remnant of a Pleistocene volcano. Curtis and
z.o=g the Ridge (Fig. 1). The largest and most northerly Cheeseman Islands, 35 km further to the south-west,
= e Raoul Island stratovolcano, with a recent history are composed of andesites and tuffs and are active, with
=% zruptions. Macauley Island, 109 km to the south-east a history of uplifting of 18 m over the past 190 years.




The smallest and southernmost island of the group is
Esperance Rock, 83 km further to the south-west
(Doyle et al. 1979).

The seafloor of the Ridge is composed mostly of a
clean agglomerate of tuffaceous particles, chiefly
pumice, of sand to boulder size, the gravel-sized or
larger particles predominating. Clean lava sands and
gravels predominate in shallow water around Raoul
Island (Marshall 1979). Superimposed on this seafloor
material are a variety of additional substrata for
bryozoans. These are chiefly mollusc shells, especially
valves of scallops (Pecten raoulensis Powell; Aequipec-
ten iredalei Powell), and ahermatypic corals. Around

Raoul Island a number of hermatypic coral species
occur and these are also a source of bryozoans. All
substrata in the NZOI collections which had been taken
by the 1974 ‘““Challenger Centenary” cruise to the
Kermadec Ridge were examined. About half of the
species in this report were obtained from scallop shells,
the remainder from other molluscs, corals, polychaete
tubes, barnacle plates, other bryozoans, brown and
crustose coralline algae, hydroids, brachiopods, ande-
site pebbles and pumice. The stations sampled from
r.v. Tangaroa (and small boats) between 18 July and 8
August, 1974 were confined strictly to the Ridge, from
the shore to 1185 m depth (Fig.1).

LIST OF STATIONS

N.Z. Oceanographic Institute data are given below
in abbreviated form from field notes logged in the
Station Register. Records of individual occurrences of
animals noted in the field but not relevant to this report
have been omitted. The following abbreviations for
equipment are used : DCMB - cone dredge with
cylindrical steel wire mesh bag with canvas as inner
lining; DR -—rock dredge, modified to include a
flexible chain-linked mid-section, with steel wire mesh
bag, for cobbles, pebbles, rock fragments (see
McDougall 1973); TAM - Agassiz trawl with 4’ netting
bag; TAM + tangles — Agassiz trawl with 4’ netting
bag, trailing frayed rope; TM - modified Menzies
trawl.

New Zealand Oceanographic Institute (NZOI)

K795, (18 July 1974) 33°02.6'S, 179°34.6'W. DCMB.

Broken coral debris, small mollusc shells,
crustaceans, echinoids, polychaetes. Depth
350 m.

K795, (18 July 1974) 33°03.8'S, 179°34.0'W. TAM.
Many gorgonians, gastropods, echinoderms,
barnacles, polychaetes; rocks. Depth 270 m.

K796 (19 July 1974) 31°20.8'S, 178°49.0’'W. Esperance
Rock. DCMB.

Algal-coated pebbles; molluscs including scal-
lops, echinoderms, barnacles, broken coral
fragments. Depth 70 m.

K797 (19 July 1974) 31°20.8'S, 178°49.2"W. Esperance
Rock. TAM.

Boulders, cobbles, pebbles; brown algae, mol-
luscs, echinoids. Depth 55-70 m.

K798 (19 July 1974) 31°21.3'S, 178°49.8'W. Esperance
Rock.

Shore collections — rocks, barnacles, gastropods.
SCUBA collections — barnacles, echinoids. Depth
0-40 m.
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K799 (22 July 1974) 29°14.9'S, 177°51.9°'W. Raoul
Island. DCMB.
Small pebbles encrusted with coralline algae;
echinoids, ascidians. Depth 24 m.

K800 (22 July 1974) 29°11.9'S, 177°50.8'W. Raoul
Island. DCMB.
Fine sand with pebbles; a few molluscs. Depth
555 m.

K801 (22 July 1974) 29°14.7'S, 177°51.7'W. Raoul
Island. SCUBA.
Echinoids, hermatypic corals, molluscs. Depth

18 -22 m.

K802 (22 July 1974) 29°15.7'S, 177°52.1'W. Raoul
Island. DCMB.
Small rounded pebbles coated with coralline
algae; broken coral and shell fragments. Depth
35 m.

K803 (22 July 1974) 29°16.0'S, 177°50.3'W. Raoul
Island. DCMB.
Coarse pumice sand; a few shells. Depth 140-
190 m.

K804 (22 July 1974) 29°14.8'S, 177°49.6'W. Raoul
Island. TAM.
Much pumice; echinoids, solitary corals, gas-
tropods, crustaceans. Depth 490-590 m.

K805 (22 July 1974) 29°10.7'S, 177°47.4'W. Raoul

Island. TAM.
Pumice, gastropods, brachiopod. Depth 1142-
1156 m.

K809 (23 July 1974) 29°16.25'S, 177°54.1'W. Raoul
Island. DR.

Corals, algae. Depth 30 m.
K812 (24 July 1974) 29°17.0'S, 177°54.4'W. Raoul
Island. SCUBA.
Echinoderms, corals, molluscs. Depth 10-30 m.
K816 (24 July 1974) 29°13.04’'S, 177°55.5'W. Raoul
Island. TAM.
Coarse dark sand. Brown algae. Echinoids,
gastropods. Depth 22-80 m.



K818 (24 July 1974) 29°13.31'S, 177°56.34’W. Raoul
Island. DCMB.

Coarse sand and small pebbles. Some molluscs.
Depth 95-116 m.

K819 (24 July 1974) 29°13.24'S, 177°56.30'W. Raoul
Island. TAM.

Mainly pumice; scallops, other bivalves and
gastropods, echinoids. Depth 100-140 m.

K820 (24 July 1974) 29°13.30'S, 177°59.80°'W. Raoul
Island. TAM.

Pumice and rock pebbles; scallop valves, other
bivalves and gastropods, echinoids. Depth 95-
122 m. -

K822 (24 July 1974) 29°15.2'S, 178°01.5'W. Raoul
Island. TAM.

Rocks, medium dark sand; Xenophora and
echinoids. Depth 64-70 m.

K824 (25 July 1974) 29°18.1'S, 177°52.35'W. Raoul
Island. TAM.

Medium fine sand, pumice pebbles; sponge,
crustaceans. Depth 600615 m.

K825 (25 July 1974) 28°47.8'S, 177°47.8'W. DCMB.
Very coarse sand and small angular pebbles;
bivalves, brachiopods, echinoids. Depth 145 m.

K826 (25 July 1974) 28°48.0'S, 177°48.0'W. DR.

1. Pumice, pebbles; molluscs, gorgonians. Depth
142-160 m.

2. Rounded rocks; gorgonians, brachiopods,
molluscs. Depth 160-210 m.

3. Boulders and smaller rocks, angular and
rounded; brachiopods, molluscs, gorgonians.
Depth 390490 m.

K827 (25 July 1974) 28°45.4'S, 177°46.5'W. DR.
Gorgonians, coral, molluscs. Depth 260-318 m.

K828, (26 July 1974) 28°35.4'S, 177°50.7'W. DR.
Pumice pebbles; coral, brachiopods. Depth
440 m.

K828, (26 July 1974) 28°34.9'S, 177°50.0'W. DR.
Pumice, pebbles: mollusc shells, brachiopods.
Depth 508-510 m.

K829, (26 July 1974) 29°13.0'S, 177°52.4'W. Raoul

Island. DR.
Pumice, pebbles; coral, molluscs. Depth 610-
635 m.

K829, (26 July 1974) 29°12.35'S, 177°52.8'W. Raoul
Island. TAM.
Pumice, coral; molluscs, echinoids. Depth 565-
590 m.

K830 (27 July 1974) 29°11.5’'S, 177°53.05'W. Raoul
Island. TAM.
Pumice in boulder to pebble sizes; corals,

asteroids. Depth 545-590 m.

K831 (27 July 1974) 29°51.7°'S, 178°10.9°'W. TAM +
tangles. (Repeat of Challenger station 170.)
Pumice; echinoids, molluscs. Depth 965-974 m.

K834 (28 July 1974) 30°13.8'S, 178°25.3'W. Macauley
Island. Shore collection.

Rocks, sediment, molluscs, etc., from shore and
rock pools.
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K836, (28 July 1974) 30°14.9’S, 178°24.4'W. Macauley
Island. DR.
Algae. Depth 35-38 m.

K836, (28 July 1974) 30°15.25'S, 178°24.4’W. Macauley
Island. TAM.
Pebbles; kelp, scallops, echinoids. Depth 52 m.

K837 (28 July 1974) 30°15.5’S, 178°24.2"W. Macauley
Island. TAM + tangles.
Pebbles; scallops and other molluscs, echinoids.
Depth 110-125 m.

K838 (28 July 1974) 30°15.8'S, 178°23.7'W. Macauley
Island. TAM + tangles.
Pumice; crabs. Depth 200 m.

K840 (28 July 1974) 30°17.4'S, 178°25.3'W. Macauley
Island. TAM + tangles.
Pumice rubble and boulders; Glycymeris and
other bivalves, gastropods, abundant
brachiopods. Depth 398-412 m.

K841 (29 July 1974) 30°18.8’S, 178°22.9'W. Macauley
Island. TAM + tangles.
Various coelenterates. Depth 460-500 m.

K842 (29 July 1974) 30°10.2’S, 178°35.9'W. Macauley
Island. DR.

Angular pumice and volcanic fragments; bivalves,
gorgonians, brachiopods. Depth 325-370 m.
K843 (29 July 1974) 30°10.5’S, 178°34.5'W. Macauley

Island. DR.
Pumice rubble and volcanic fragments: gas-
tropods, echinoids. Depth 254-260 m.
K844 (29 July 1974) 30°11.2'S, 178°33.8"W. Macauley
Island. DR.
Pumice rubble. Depth 290 m.
K846 (29 July 1974) 30°13.1'S, 175732.0'W. Macauley
Island. DR.
Pumice, solitary corals. Depth 610-640 m.
K848, (30 July 1974) 30731.9'5. 1TE33.6"W. Curtis
Island. DR.
Pumice. and rock pehhiles: gwstropods. Depth 42—
60 m.
K848, (30 July 1974) Mr32 9’5  [178°33.2°W. Curtis
Island. DR.
Boulders, pumice pebbles and rocks: barnacles,
algae. Depth 46-50 m.

K849 (30 July 1974) 30°33.0'S. 178733.0'W. Curtis
Island. DR.
Pumice, some rock; bivalves, polychaetes. Depth
250-355 m.

K850 (30 July 1974) 30°33.2°S, |78 32.4°'W. Curtis
Island. DR.
Pumice pebbles: echinoids, gastropods. Depth
250-310 m.

K851 (30 July 1974) 30733.3'S, 178°31.8'W. Curtis
Island. DR.

Scallops, boulders and pebbles; other molluscs,
coral fragments. Depth 104-106 m.

K852 (30 July 1974) 30°32.2'S, 178°33.0'W. Curtis
Island. DR.
Evenly sized clean pumice pebbles and small
rocks; echinoids. Depth 220 m.




K854 (30 July 1974) 30°33.0’S, 178°31.7'W. Curtis
Island. DR.
Small pumice pebbles; gastropods, brachiopods.
Depth 135-165 m.

K855 (30 July 1974) 30°33.2'S, 178°31.6'W. Curtis
Island. DR.
Pumice; brachiopods, molluscs,
echinoids. Depth 115-125 m.

K856 (30 July 1974) 30°33.5’S, 178° 31.1'W. Curtis
Island. DR.
Worn pumice boulders; bivalves, brachiopods,
echinoids. Depth 125-130 m.

K857 (30 July 1974) 30°33.8'S, 178°30.6'W. Curtis
Island. DR.
Gorgonians, bivalves, brachiopods, crabs. Depth
165-180 m.

K858 (30 July 1974) 30°34.2'S, 178°29.8'W. Curtis
Island. DR.
Volcanic rocks; coral, gastropods, crustaceans.
Depth 465-501 m.

K859 (30 July 1974) 30°35.4’S, 178°26.8'W. Curtis
Island. DR.
Pebbles; corals, echinoids. Depth 405-443 m.

K860 (30 July 1974) 30°35.8'S, 178°25.7'W. Curtis
Island. DR.
Pumice and rock pebbles; gastropods, coral.
Depth 605-720 m.

hydroids,

K863 (31 July 1974) 30°32.5'S.
Island. DR.
Clean angular pumice pebbles. rock: polychaetes,
gastropods. Depth 325 m.

K867 (1 August 1974) 31°21.4'S. 178°50.6'W. Havre

178°32.3'W. Curtis

Rock. DR.
Pebbles; bivalves including scallops. Depth 190-
240 m.

K871 (2 August 1974) 31°21.25'S, 178°49.25'W. Havre
Rock. SCUBA.
Gastropods, barnacles, echinoids. Depth 10-
47 m.

K872 (2 August 1974) 31°20.4'S, 178°49.2-7'W.
Esperance Rock. DR.
Clean angular pumice; gorgonians, corals,

bivalves. Depth 235-280 m.

Comparisons of bryozoans from the above stations
were made with mainland species in the author’s
collections from Leigh, Waitemata and Manukau
Harbours, Mount Maunganui, East Cape, Napier,
Castlepoint, Wellington, Totaranui, Cape Foulwind,
Kaikoura, Birdling’s Beach, Portobello, Bluff and
Oban. These are mentioned in the text where
appropriate.

LIST OF SPECIES DESCRIBED

Class GYMNOLAEMATA
Order CTENOSTOMATA
Suborder STOLONIFERA
Superfamily WALKERIOIDEA
Family MIMOSELLIDAE
Bantariella cookae (Banta)

Superfamily TEREBRIPOROIDEA
Family PENETRANTIIDAE
Penetrantia parva Silén

Suborder CARNOSA
Superfamily ARACHNIDIOIDEA
Family ARACHNIDIIDAE
Nolella stipata Gosse

Superfamily ALCYONIDIOIDEA
Family ALCYONIDIIDAE
Alcyonidium kermadecense n.sp.

Family FLUSTRELLIDRIDAE
Elzerina badia n.sp.
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Order CHEILOSTOMATA
Suborder ANASCA
Superfamily MEMBRANIPOROIDEA
Family MEMBRANIPORIDAE
Membranipora tuberculata (Bosc)

Family QUADRICELLARIIDAE n.fam.
Quadricellaria bocki (Silén)

Family FLUSTRIDAE
Gregarinidra serrata (MacGillivray)

Family CALLOPORIDAE
Alderina tuberosa (Canu & Bassler)
Amphiblestrum alcimum n.sp.
Callopora precocialis n.sp.
Crassimarginatella (Crassimarginatella) electra n.sp.

Crassimarginatella  (Crassimarginatella)  spathulata
n.sp.

Crassimarginatella  (Crassimarginatella)  vincularia
n.sp.

Crassimarginatella (Corbulella) corbula (Hincks)



Crassimarginatella (Corbulella) spinosissima n.sp.
Crassimarginatella (Corbulella) translucens (Harmer)
Ellisina sericea (MacGillivray)

Marssonopora kermadecensis n.sp.

Onychoblestrum hastingsae (Brown)

Retevirgula aggregata n.sp.

Family CHAPERIIDAE
Chaperia multispinosa n.sp.
Chaperiopsis (Chaperiopsis) bispinosa n.sp.
Chaperiopsis (Chaperiopsis) boninensis (Silén)
Chaperiopsis (Chaperiopsis) intermediata n.sp.
Chaperiopsis (Chaperiopsis) multifida (Busk)
Chaperiopsis (Chaperiopsis) rubida (Hincks)
Chaperiopsis (Chaperiopsis) spiculata Uttley
Chaperiopsis (Clipeochaperia) funda Uttley & Bullivant
Pyrichaperia pyriformis (Canu & Bassler)

Family HTANTOPORIDAE
Hiantopora jucunda n.sp.

Superfamily AETEOIDEA
Family AETEIDAE
Aetea ?australis Jullien
Aetea ligulata Busk

Superfamily BUGULOIDEA
Family BUGULIDAE
Brettiella ovicellata n.gen., n.sp.
Bugula sp.
Cornucopina geniculata Harmer
Dendrobeania (Luguba) sessilis n.sp.

Family EPISTOMIIDAE
Synnotum aegyptiacum (Audouin)

Family BEANIIDAE
Beania bilaminata (Hincks)
Beania cribrimorpha n.sp.
Beania discodermiae (Ortmann)
Beania elongata (Hincks)
Beania gigantavicularis n.sp.
Beania magellanica (Busk)
Beania plurispinosa Uttley & Bullivant

Family PETALOSTEGIDAE n.fam.
Petalostegus bicornis (Busk)

Family CABEREIDAE
Amastigia antarctica subtropicalis n.ssp.
Caberea darwinii Busk
Caberea enzoi n.sp.
Caberea glabra MacGillivray
Caberea helicina Hastings

Caberea rostrata Busk

Canda pecten scutata Harmer
Emma watersi Hastings
Notoplites longispinosus n.sp.
Scrupocellaria maderensis Busk

Superfamily MICROPOROIDEA
Family MICROPORIDAE
Caleschara levinseni Harmer
Manzonella monopia (Brown)
Micropora ?coriacea inarmata Soule
Micropora elegans Maplestone
Micropora mortenseni Livingstone
Mollia multijuncta (Waters)
Monoporella nodulifera (Hincks)

Family THALAMOPORELLIDAE
Thalamoporella quadrata n.sp.

Family STEGINOPORELLIDAE
Steginoporella magnifica Harmer
Steginoporella neozelanica (Busk)

Family MACROPORIDAE
Macropora grandis (Hutton)

Superfamily CELLARIOIDEA
Family CELLARIIDAE
Cellaria humilis Moyano
Cellaria tenuirostris (Busk)
Mesostomaria strictoramae Canu & Bassler
Stomhypselosaria dupliforma Canu & Basslel

Suborder ASCOPHORA
Superfamily CRIBRILINOIDEA
Family CRIBRILINIDAE
Figularia carinata (Waters)
Figularia pelmatifera n.sp.
Figularia spinea Brown
Membraniporella bifurca Powell
Membraniporella figularioides n.sp.
Puellina (Cribrilaria) biavicularia Kataoka
Puellina (Cribrilaria) innominata (Couch)
Reginella stolonifera n.sp.
Reginella vas (Brown)

Superfamily CATENICELLOIDEA
Family EURYSTOMELLIDAE
Eurystomella crystallina n.sp.
Eurystomella foraminigera (Hincks)

Family CATENICELLIDAE
Catenicella elegans Busk
Catenicella ?venusta MacGillivray



Orthoscuticella ventricosa (Busk)
Pterocella alata (Wyville Thomson)

Superfamily ARACHNOPUSIOIDEA
Family ARACHNOPUSIIDAE
Arachnopusia perforata (Maplestone)
Arachnopusia unicornis (Hutton)
Briarachnia robusta n.gen., n.sp.

Family EXECHONELLIDAE
Exechonella tuberculata (MacGillivray)

Superfamily UMBONULOIDEA
Family EXOCHELLIDAE
Elleschara bensoni (Brown)
Escharoides angela (Hutton)
Escharoides excavata (MacGillivray)
Exochella tricuspis (Hincks)

Family ADEONIDAE
Adeonellopsis yarraensis (Waters)

Superfamily SCHIZOPORELLOIDEA
Family PORINIDAE
Haswellina multiaviculata n.sp.

Family HIPPOPODINIDAE
Codonellina montferrandii (Audouin)
Hippothyris aganactete n.sp.
Hippomenella vellicata (Hutton)
Hippoporina cincta (Hincks)

Hippoporina epaxia n.sp.
Hippoporina rostrata (MacGillivray)

Family GIGANTOPORIDAE
Gigantopora polymorpha (Busk)
Gigantopora proximalis n.sp.

Gigantopora pupa (Jullien)

Family PETRALIELLIDAE
Discopora intermediata n.sp.

Family TEUCHOPORIDAE
Lagenicella exallos n.sp.
Lagenicella lacunosa (Bassler)

Family SCHIZOPORELLIDAE
Arthropoma cecilii (Audouin)
Buffonellodes marsupifera (Busk)
Buffonellodes ridleyi (MacGillivray)
Chiastosella longaevitas Powell
Cribellopora trichotoma (Waters)
Escharina pesanseris (Smitt)
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Escharina waiparaensis Brown

Lacerna problematica n.sp.
Metroperiella triangula (Hincks)

Nimba terraenovae (Powell)

Phonicosia circinata (MacGillivrav)
Rogicka biserialis (Hincks)

Rogicka oceanica n.sp.

Schizomavella neptuni (Jullien)
Schizomavella punctigera (MacGillivray)
Schizomavella schizoporelloides n.sp.

Familv SMITTINIDAE
Emballotheca monomorpha n.sp.
Emballotheca sp.
Hemismittoidea hexaspinosa (Uttlev & Bullivant)
Hippomonavella gymnae n.sp.
Parasmittina delicatula (Busk)
Parasmittina serrula Soule & Soule
Parasmittina tropica (Waters)
Parasmittina tubula (Kirkpatrick)
Porella marsupium (MacGillivray)
Porelloides glabra n.sp.
Rhamphostomella rogickae (Brown)
Schizosmittina maplestonei (MacGillivray)
Smittina punctata Powell
Smittina rosacea Powell
Smittina spiraminifera n.sp.
Smittina torques Powell
Smittoidea curtisensis n.sp.
Smittoidea hyalina n.sp.
Smittoidea magna n.sp.
Smittoidea zelandiae (Brown)

Family ESCHARELLIDAE
Escharella incudifera n.sp.

Family CREPIDACANTHIDAE
Crepidacantha bracebridgei Brown
Crepidacantha crinispina Levinsen

Family INVERSIULIDAE
Inversiula fertilis Powell

Family MICROPORELLIDAE
Calloporina angustipora (Hincks)
Calloporina triporosa Powell
Fenestrulina catastictos n.sp.
Fenestrulina disjuncta (Hincks)
Fenestrulina gelasinoides n.sp.
Fenestrulina malusii incompta n.ssp.
Fenestrulina malusii pulchra n.ssp.
Microporella agonistes n.sp.
Microporella ciliata (Pallas)
Microporella discors Uttley & Bullivant
Microporella intermedia Livingstone
Microporella lineata Canu & Bassler



Microporella marsupiata (Busk)
Microporella orientalis Harmer
Tenthrenulina dispar n.gen., n.sp.

Family CALWELLIIDAE
Calwellia sinclairii (Busk)

Superfamily HIPPOTHOOIDEA
Family HIPPOTHOIDAE

Celleporella delta (Ryland & Gordon)
Hippothoa calciophilia n.sp.
Hippothoa distans MacGillivray
Hippothoa divaricata pacifica n.ssp.
Hippothoa flagellum Manzoni
Hippothoa peristomata n.sp.

Family PASYTHEIDAE
Gemellipora eburnea Smitt

Family CHORIZOPORIDAE
Chorizopora brongniartii (Audouin)
Chorizopora ferocissima n.sp.

Chorizopora spicata n.sp.

Superfamily CELLEPOROIDEA
Family CELLEPORIDAE
Buffonellaria biavicularis (Powell)

Buffonellaria christinelloides n.sp.
Buffonellaria depressa (Philipps)
Buffonellaria regenerata (Powell)
Celleporaria tridenticulata (Busk)
Celleporina costazii (Audouin)
Celleporina spatula (MacGillivray)
Galeopsis pentagonus (d’Orbigny)
Galeopsis polyporus (Brown)
Lagenipora crenulata n.sp.
Lagenipora ferocissima n.sp.
Lagenipora hemiperistomata n.sp.
Lagenipora laevissima n.sp.
Osthimosia bicornis (Busk)
Osthimosia eatonensis (Busk)
Osthimosia imperforata n.sp.
Osthimosia incomposita n.sp.
Osthimosia virgula n.sp.

Family SERTELLIDAE
Brodiella longispinata (Busk)
Cleidochasma porcellanum (Busk)
Lepraliella ?mooraboolensis (MacGillivray)
Lepraliella multidentata (Thornely)
Rhynchozoon angulatum Levinsen
Rhynchozoon crenulatum (Waters)
Rhynchozoon paa Uttley & Bullivant
Rhynchozoon tubulosum (Hincks)
Sertella concinna n.sp.
Sertella malleatia n.sp.

CLASSIFICATION

Introduction

The classification of bryozoans, as in most other
groups, is in a continuing state of revision. Differences
of opinion over the names and status of taxa occur
throughout the hierarchy even to phylum level (cf.
Hyman 1959, Ryland 1970, Cuffey 1973, Nielsen 1977),
but there seems to be a general consensus among
members of the International Bryozoology Association
that there are three classes — Stenolaemata, Gym-
nolaemata, and Phylactolaemata - and, for the
gymnolaemates, two orders (both extant, with a fossil
record) — Ctenostomata and Cheilostomata. Below
ordinal level different rankings and groups have been
recognised. Because this memoir deals mainly with
bryozoans of the order Cheilostomata, the rest of this
section pertains to this order only.
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Suprafamilial groupings in the Anasca

Following Levinsen (1909), two suborders have been
recognised and widely accepted. These are the Anasca
(cheilostomes with a flexible frontal membrane and
lacking an enclosed water compensation sac or space)
and the Ascophora (‘‘ascus-bearers’’). These suborders
have been regarded by some as representing grades of
organisation rather than proper taxa (Silén 1942a,
Ryland 1970, Banta and Carson 1978). I also take this
view except that I prefer to continue to use these terms
as taxa since they are informative and utilitarian [cf.
Ryland and Hayward (1977) and Hayward and Ryland
(1979) who used these suborders as the basis for their
synopses of British bryozoans].

Within the Anasca several suprafamilial groups were
recognised, beginning with Levinsen (1902). These



groups were called by Levinsen (1909) ““1st Division :
Malacostega™, ‘“2nd Division : Coilostega™, etc., and
the term “‘Division” persisted as a more or less informal
suprafamilial taxon into the 1960s.

Vigneaux (1949), without comment, effected a
formalisation of the Divisions by referring to them as
superfamilies, with a uniform ending -acea. Thus the
Malacostega became part of superfamily Mem-
braniporacea, and the Coilostega became the bulk of
superfamily Microporacea, and so on. Vigneaux’s
superfamilies did not all coincide with existing
Divisions, however, and some of his groupings were
rather heterogeneous.

Although his method had some merit, his usage of
the superfamily groupings, and his names, were not
immediately followed. This is possibly because, as a
new student of the Bryozoa, he attempted a total
synthesis in which all genera and families were
accounted for. This led, as already indicated, to some
heterogeneous arrangements.

Brien (1960) substituted directly the term superfam-
ily for Division, using accepted groupings, with the
suffix -oidea; thus, Malacostegoidea, Coelostegoidea,
etc. Ryland (1970) followed Brien in this, and justified
the use of the suffix -oidea as being in accordance with
Recommendation 29A of the International Code of
Zoological Nomenclature (Stoll et al. 1961). Cheetham
(1963a), however, followed the lead of Vigneaux and
used, instead, superfamilies with the suffix -acea,
although his superfamilies corresponded more directly
to accepted Divisions rather than to Vigneaux’s
groupings. Cheetham, like Vigneaux, based the
superfamilies on type genera (of type families). This
also is a recommendation of the Code (see Articles 35b,
63). Thus, based on the Code’s recommendations,
Vigneaux’s and Cheetham’s use of a type genus in
formulating superfamily names is to be preferred over
the divisional names of Levinsen (and other authors).

Suprafamilial groupings in the Ascophora

Prior to 1949, groupings of families equivalent to
those in the Anasca were unknown for the Ascophora.
Boundaries between possible groupings seemed less
clear-cut. There were, however, more ascophoran
families than anascan (21 : 15 in Levinsen 1909) and
thus a large assemblage of families of uncertain
relationships remained in the Ascophora while the
Anasca appeared neatly divided.

Silén (1942a) proposed a new classification which
abolished the terms Anasca and Ascophora, which he
regarded as grades of organisation. His classification
included eight “‘Sections” of a combined grouping of
the orders Cheilostomata and Ctenostomata called
Cheilo-Ctenostomata, of which two, Gymnocystidea
and Spinocystidea, comprised the former Ascophora.

Harmer (1957), independently and posthumously.
divided the Ascophora into two groups also — the
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Ascophora Imperfecta and Ascophora Vera. These
groups were not coincident with those of Silén.

Silén’s Spinocystidea included. inter alia. crib-
rimorphs and catenicellids. with a frontal wall largely or
fundamentally of fused spines. The Gymnocystidea
comprised most or all of the remaining Ascophora.

Harmer’s Ascophora Imperfecta included a number
of families which had in common a frontal wall
overarching an undifferentiated anascan-type frontal
membrane. In this group the operculum is not discrete,
its proximal border being freely continuous with the
frontal membrane.

The Ascophora Vera comprised ascophorans with a
membranous compensation sac of a different origin
(from the above) underlying a frontal wall, and with a
discrete operculum. Inter alia, Harmer included the
cribrimorphs in the Anasca and the catenicellids in the
Ascophora Vera, and his and Silén’s two pairs of
groups were thus not fully coincident. This difference
notwithstanding, both Silén and Harmer recognised
there were different frontal wall ontogenies in the
Ascophora.

Ryland (1970) accepted the suborders Anasca and
Ascophora but argued that two splinter groups,
Gymnocystidea (re-interpreted to be equivalent to
Harmer’s Ascophora Imperfecta) and Cribrimorpha,
were not satisfactorily attached to either and should be
treated as suborders. Cheetham (1963a) had also
regarded the cribrimorphs as a suborder. Banta (1970)
supported Silén’s classification but later (Banta and
Carson 1978) deferred to a more conventional
arrangement, raising, however, the anascan super-
families to suborders and dispensing with Anasca and
Ascophora as formal categories.

As previously mentioned, superfamilies have not
generally been recognised in the Ascophora and
Vigneaux (1949) was, for a while, the only exception.
He recognised five such groupings — Schizoporellacea,
Lepraliellacea, Smittinacea, Reteporacea and Galeop-
sacea, each being based on its respective type-genus.
Based on the works of Harmer (1902, 1957) and Silén
(1942a) the structure of the ascophoran body wall has
since become better understood (Hastings 1949;
Cheetham 1968; Banta 1973; Sandberg 1976, 1977) and
Vigneaux's groupings have been recognised to be
heterogeneous. Notwithstanding, some of Vigneaux’s
names are available for use.

Cheetham (1968) was the first worker after Vigneaux
to utilise ascophoran superfamily names and intro-
duced a new group, the Umbonulacea, which
corresponded in part to the Ascophora Imperfecta and
the Gymnocystidea sensu Ryland (1970). Moyano
(1970) follow-ed this lead and introduced another such
gvmnocystidean superfamily, the Arachnopusiacea.

Justification for ascophoran superfamilies

Are ascophoran superfamilies appropriate? Vig-



neaux (1949) introduced them without comment.
Cheetham (1968) and Moyano (1970) justified their
single introductions largely with reference to Vigneaux,
as well as by morphological criteria.

According to Simpson (1961 : 191) the bases for the
recognition of higher taxa include degree of divergence
and the multiplicity of lower taxa.

As previously mentioned, the Ascophora sensu lato
contained more families than the Anasca [21 : 15 in
Levinsen 1909; 40 : 30 in Bassler 1953 (cribrimorphs
excluded)], and whereas the anascan families were
neatly grouped into superfamilies, those of the
Ascophora were not, until the works of Vigneaux,
Cheetham, and Moyano (loc. cit.). As presently
constituted, anascan superfamilies contain from one to
about 12 families. On a relative basis, at least, there is a
case for splitting the 40+ ascophoran families into
smaller entities.

Are there divergent or phenetically separable
groups? Recent research on the morphology and
ontogeny of cheilostome frontal walls has demons-
trated that there are several fundamentally different
types within the Ascophora. These have been described
by Sandberg (1976, 1977) and Hayward and Ryland
(1979) (Fig. 2).

The cribrimorph type of frontal wall is characterised
by a shield of gymnocystal spines, with various degrees
of fusion, overarching an undifferentiated (or weakly
differentiated) anascan-type frontal membrane (Fig.
2A).

The gymnocystal type of frontal wall is interpreted to
be a calcification of the original frontal membrane,
under which lies a compensation sac. A definitive
operculum is present (Fig. 2C).

In the umbonuloid type the frontal wall (with an
upper hypostegal coelom) overarches an anascan-type
frontal membrane (Fig. 2D).

In the cryptocystidean type there is an interior wall of
calcification with a thin epithelium-bounded coelomic
space above (hypostegal coelom) and a compensation
sac below. A definitive operculum is present (Fig. 2E).

Sandberg (1976, 1977) has shown that there are
distinctive skeletal ultrastructural features, correlated
with these frontal wall types, enabling recognition of
morphologically interior or exterior walls.

On the basis of both numbers of lower taxa (families)
and morphological separation, there is a case for the
recognition of suprafamilial groups within the
Ascophora.

Terminology of superfamily taxa

There is no strict rule concerning the suffix used in
the superfamily taxon. According to Simpson
(1961 : 33) -oidea is used for vertebrates and -aceae
[sic] for invertebrates. Blackwelder (1967 : 451)
remarks that superfamilies ‘““are most commonly used
in the Insecta, where they are identifiable by the ending

Sig. 2

17

-oidea; elsewhere the endings are variable ...”. Jeffrey
(1977) comments that “The ending -acea, although not
recommended by the Zoological Code, is also
frequently used for the names of superfamilies™.
Blackwelder (1967) allows for the usage of both
endings or any ending that is ‘“‘not prescribed for taxa at
any other level”.

The use of either ending is inconsistent, being used at
various hierarchical levels, including phylum (Sipun-
culoidea, Echiuroidea), class (Crinoidea, Echinoidea,
etc.; Crustacea, Ascidiacea, etc.), subclass
(Nautiloidea, Ammonoidea, etc.; Dendrochirotacea;
Apodacea, etc.), and order (Nebaliacea, Tanaidacea,
etc.).

In published volumes of the ‘“Treatise on Inverte-
brate Paleontology” the following endings are used:
-acea, -oidea, -aceae, -ida and -icae, of which -acea is
the commonest (used for superfamilies of Foraminif-
era, Brachiopoda, Mollusca (excluding Cephalopoda),
Trilobita, Ostracoda, Crinoidea, Archaeocyatha). In
the preface to Part T of the Treatise (Echinodermata 2,
Vol. 1, 1978) the editors expressed as policy that, inter
alia, no suprafamilial name be identifical to another
such name or name of a genus or family. The ending
may be variable.

From all of this it is seen that the construction of the
superfamily name allows for subjectivity and non-
uniformity. This author personally prefers the use of
-acea as a suffix but, inasmuch as the Code
reccmmends -oidea, herein defers to that recommenda-
tion. This is also consistent with the use of -oidea for
superfamilies in the bryozoan order Ctenostomata
(Jebram 1973, d’Hondt 1975a).

The nomenclatural status of existing ascophoran
superfamilies

Seven superfamily names have been proposed for
combinations of ascophoran families, viz., Schizoporel-
lacea, Lepraliellacea, Smittinacea, Reteporacea,
Galeopsacea  (Vigneaux  1949), Umbonulacea
(Cheetham 1968) and Arachnopusiacea (Moyano
1970). In this memoir seven superfamily groups are
recognised for Kermadec Ridge ascophorans (including
cribrimorphs). For these groups three of the above
names are used (with the suffix modified) : Arach-
nopusioidea, Umbonuloidea and Schizoporelloidea.
The Smittinacea is here included in the Schizoporel-
loidea while the Lepraliellacea, Reteporacea and
Galeopsacea are unable to be used for the following
reasons. The genus Lepraliella is here included in the
family Sertellidae (= Reteporidae). Galeopsis is here
regarded as a member of the family Celleporidae,
which in turn is allied with the Sertellidae in a
superfamily Celleporoidea. Since the type of a
superfamily is a genus, then both Lepraliella and
Galeopsis are potentially available for superfamily
names to be based on them. In this memoir, however,



Cribrilinoidea

Schizoporelloidea Celleporoidea

F1G. 2. Different types of frontal wall in the Ascophora : longitudinal sections of zooids with zooidal buds, illustrating the
origin of frontal calcification; and fully developed zooids in transverse section. A, spinocystal (cribrimorph) frontal wall,
typical of Figularia (Cribrilinoidea); B, gymno-spinocystal type of wall, typical of Orthoscuticella (Catenicelloidea); C,
ymnocystal type of wall, typical of Celleporella (Hippothodidea); D, umbonuloid type of wall, typical of Escharoides
Umbonuloidea) and Arachnopusia (Arachnopusioidea); E, cryptocystal type of wall, typical of Cryptosula
(Schizoporelloidea) and Galeopsis (Celleporoidea). The superfamilies are those recognised in this Memoir. Arrows in the left
hand diagrams indicate homologous surfaces; hatched areas denote calcified layers. (Adapted from Hayward and Ryland
1979.)
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families Lepraliellidae and Galeopsidae are not
recognised and I here subscribe to the view of
Blackwelder (1967 : 452) who writes ‘‘Families are
often erected without reference to any groupings (such
as subfamilies) between them and the genera, but
superfamilies are never used unless there are families.
Therefore, every superfamily will be based on the same
type genus as some family, and the superfamily and
family will have names differing only in termination”.

Justification for, and diagnoses of, each superfamily
are included in the text as each is introduced. Briefly,
however, the superfamilies here recognised include :
1. Three groups with fundamentally gymnocystal
frontal walls (Cribrilinoidea, Catenicelloidea,
Hippothooidea). The first two are believed to be very
closely related, with the genus Figularia indicative of
this relationship. The affinities of the Hippothootidea
are obscure but in the classification I place this group
near the Schizoporelloidea and Celleporoidea.

2. Two groups with umbonuloid frontal wall structure
(Arachnopusioidea, Umbonuloidea).

3. Two groups with cryptocystidean wall structure
(Schizoporelloidea, Celleporoidea). The Celleporoidea
have mostly imperforate frontal walls and tend to be
more structurally integrated than members of the
Schizoporelloidea.

Families which are regarded as inclusive in each
superfamily are listed in the remarks following each
introduction, but this treatment does not consider
every known ascophoran family. Thus the super-
families described herein will include families other
than those ascribed to them and it is possible that
additional superfamilies will also be recognised.

Description of species

Order CTENOSTOMATA Busk, 1852
Suborder STOLONIFERA Ehlers, 1876

Ctenostomes in which the colony is ramifying,
adherent, or pendent from the substratum; the zooids
arising directly or indirectly (via kenozooids) from
stolons, rarely from other autozooids; sometimes
crowded, but never box-like when laterally contiguous.
The orifice terminal; polypides with or without a
gizzard.

Superfamily WALKERIOIDEA Hincks, 1877

Zooids often contracted at the base and somewhat
pedicellate,  deciduous, mostly ansing from
kenozooids, rarely directly from stolons; occasionally
capable of independent movement owing to a special
muscle at the base of the zooid. Brooding of embryos
internal or external. Polypide lacking a gizzard.

Sig. 2°
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REMARKS: The name Walkerioidea is a nomen
translatum of Walkeriidae Hincks, 1877 (as Val-
keriidae), and corresponds to most of the Valkeriina of
Silén (1942b), and the Valkerioidea of Jebram (1973).

Family MIMOSELLIDAE Hincks, 1877

Zooids contracted basally, sometimes shortly
pedicellate, deciduous, arising from short kenozooids
that are produced as short branches from the main
stolon(s); capable of flexing movements. Embryos
brooded internally.

Bantariella Jebram, 1973

Colony adnate, comprising one to several main
stolons with clusters of zooids arising at intervals,
typically from lateral branches of kenozooids, each
kenozooid bearing 1-2 autozooids. Zooids pedicellate
basally, deciduous, capable of independent movement.
Embryos brooded in the tentacle sheath.

TYPE-SPECIES: Mimosella cookae Banta, 1968

REMARKS: Jebram (1973) separated Bantariella from
Mimosella on the basis of the number of autozooids
arising from each kenozooid. It is debatable whether
this character alone is sufficient for generic separation
but it is possible that Mimosella may, in any case, be
split on the basis of different modes of branching.
Mimosella gracilis (the type of Mimosella) has erect
colonies in which the zooids are borne directly on the
main stolon or short kenozooids may occur at the bases
of zooids. Banta (1968) commented that the species of
Mimosella fall into two groups, and it seems more
appropriate that Bantariella should include all of the
species in Banta’s second group rather than just the two
species designated by Jebram.

Bantariella cookae (Banta) (Fig. 3, A-C)

Mimosella cookae Banta, 1968: 245.
Bantariella cookae: Jebram 1973: 40.

MATERIAL EXAMINED: NZOI Stns K816, K819; on a
mollusc shell and Sargassum.

DISTRIBUTION: Baja California, Mexico.

DESCRIPTION: Colony adnate, comprising one to a few
main stolons with up to 20 or more zooids arising in
somewhat flabellate clusters at intervals of about 1 mm
along each stolon; each zooid produced from a single
kenozooid, the kenozooids arranged in two relatively
short, proximally curving, roughly pinnate branches
which originate opposite each other just before a
stolonal septum. Zooids small, about 0.33-0.50 mm
long when contracted, with a short basal pedicel that is



narrower than the remainder of the zooid. The basal
flexor muscles are paired and occur just above the level
of the pedicel; each muscle strand (about five in each of
the pairs) unites into a single tendon passing distally on
each side.

REMARKS: The Kermadec colonies are here taken to
be Banta’s (1968) species. The zooids fall in the same
size range and each originates from a single kenozooid.
There are some differences however. Banta describes
the kenozooids as arising from short lateral branches
which do not themselves bud autozooids, and an
intrastolonal muscle bundle proximal to each septum of
the main stolon which was not seen in the Kermadec
specimens. Banta also mentions only 2—4 fibrils in each
of the basal flexor muscles. An autozooid occasionally
arises directly from the main stolon, proximal to a
septum, in Kermadec colonies.

Superfamily TEREBRIPOROIDEA d’Orbigny, 1847

Stolonate bryozoans which bore in calcareous
substrata. Zooids attached to primary stolons along all
or part of their length, with or without secondary
stolons inserted at various locations on the body wall,
and disposed at varying angles to the surface of the
substratum including horizontally and vertically.
Brooding internal in autozooids or in brood chambers.
Closing apparatus a pleated collar or operculum.

REMARKS: The name Terebriporoidea is a nomen
translatum of Terebriporidae d’Orbigny, 1847 and
corresponds, in part, to the Terebriporina of Soule (in
Osburn and Soule 1953). Whereas Pohowsky (1978), in
his study of boring bryozoa, declined to assign genera
to taxa above family rank, I here choose to follow Silén
(1946, 1947), Prenant and Bobin (1956) and Jebram
(1973) in regarding at least one genus as carnosan and
most or all of the remainder as stoloniferan. Soule and
Soule (1969, 1975) have given persuasive evidence that
one family, the Penetrantiidae, may be cheilostomat-
ous, but until additional supportive data are forthcom-
ing (e.g., from biochemical genetics), I provisionally
include the Penetrantiidae in the present superfamily.
D’Hondt’s (1977) incorporation of a superfamily
“Penetrantinoidea Soule” (surely Penetrantioidea is
the correct rendition) in the Ctenostomata may be a
better solution. [Pohowsky (1978), incidentally, has
given considerable weight to the pattern of astogeny
and accordingly recognises a larger number of
families. ]

Family PENETRANTIIDAE Silén, 1946

Colony boring. Zooids pedunculate, vaneless,
essentially vertical in the substratum. Peduncle inserted
in distal half of zooid. Ovicelled gonozooids typically
present. Closing apparatus an operculum.
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Penetrantia Silén. 1946

With the characters of the fami'y.
TYPE-SPECIES: Penerranria densa Silén. 1946

REMARKS: One other genus. Haimeina Terquem &
Piette, 1865, has been assigned to the Penetrantiidae by
Pohowsky. It differs from Penerrantia in apparently
lacking gonozooids.

Penetrantia parva Silén

Penetrantia parva Silén. 1946: 2 Soule & Soule 1969: 3: Pohowsky
1978: 84.

MATERIAL EXAMINED: NZOI: Stns K797, K812, K819,
K820, K837. DPG : Colonies from Leigh, Hauraki
Gulf.

DISTRIBUTION: Hauraki Gulf: also Oahu, Hawaii.

DESCRIPTION: Colony a ramifving web of stolons, with
zooids at intervals: branching irregular. Zooids
attached near their distal ends. with secondary
connections proximally: 0.23-0.47 mm long, tapering
proximally to a point. Operculum smooth externally
and internally. Bore-holes circular or with a median
proximal cusp. Gonozooid shorter than autozooid and
not reaching as far proximally.

REMARKS: Live colonies from Leigh commonly have
nine tentacles and occur in the shells of a variety of
gastropods, both living and dead. Colonies from the
Kermadecs occurred in dead scallop shells.

Suborder CARNOSA Gray, 1841

Ctenostomes in which the colony is encrusting, erect,
or ramifying; the zooids typically arising directly from
other autozooids, which may be laterally contiguous or
disjunct and connected by mural extensions which may
occasionally be stolon-like. Zooids box-like and
contiguous to subcylindrical and widely separated, the
orifice accordingly subterminal or terminal. Polypides
without a gizzard.

Superfamily ARACHNIDIOIDEA Hincks, 1880

Colony erect and branching, or adherent upon or
boring within the substratum; the zooids disjunct,
typically forming a network, often differentiated into
an adnate basal part and an erect tubular portion,
interconnected by mural prolongations; rarely short
true stolonal segments interpolated between the
autozooids.



F1G. 3. Ctenostomatous bryozoans from the Kermadec Ridge. A-C, Bantariella cookae (Banta): A, zooids from one side of
the main stolon; B, disposition of zooids in rosettes at intervals along a stolon; C, origin of zooids from kenozooids. D-F,
Nolella stipata Gosse: D, with embryos near the orificial region; E, profile showing whole zooid and basal connections; F,
basal view of proximal part of a zooid. G,H, Alcyonidium kermadecense n.sp.: different arrangements of zooids. I-K,
Elzerina badia n.sp.: 1, a length of stem; J, growing tip; K, colony on Sargassum sp.
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REMARKS: The name Arachnidioidea is a nomen
translatum of Arachnidiidae Hincks, 1880a and
corresponds to part of the Paludicellea of Allman
(1856) et auct.

Family ARACHNIDIIDAE Hincks, 1880

Colony erect, branching, or forming an adherent
network of disjunct zooids interconnected by narrow
connecting processes in which short septate segments
may occasionally be interpolated. Encrusting zooids
typically with an adnate basal part and erect tubular
part (peristome); the bulk of the polypide occurring in
whichever of these partsis larger. Body wall hyaline, or
opaque and earthy in appearance.

Nolella Gosse, 1855

Encrusting arachnidiids in which the proximal adnate
portion of the zooid is little developed and the erect
portion is greatly prolonged and tubular. Body wall
opaque, earthy, generally only muscles associated with
the closing apparatus visible. Interzooidal connectives
generally filiform, stolonate, occasionally twice
septate.

TYPE-SPECIES: Nolella stipata Gosse, 1855

Nolella stipata Gosse (Fig. 3, D-F)

Nolella stipata Gosse, 1855: 35; Osburn & Soule 1953: 737 (cum
syn.); Ryland 1969: 234.

MATERIAL EXAMINED: NZOI Stn K812.

DISTRIBUTION: Victoria, Indonesia, China Sea, Japan,
Sri Lanka, India, East Africa, Red Sea, Mediterranean
Sea, western Europe, Maryland to Brazil, British
Columbia to Gulf of California.

DESCRIPTION: Colony adnate to the substratum, the
proximal parts of zooids typically hidden and only a
cluster of tall peristomes visible. Zooids 0.85-1.70 mm
tall and around 0.20 mm diameter, mostly comprising a
tubular peristome with a tiny adherent portion
connected by 2--6 stolon-like processes to other zooids;
the peristomes almost wholly opaque with fine
transverse striations. Embryos developing distally in
the peristomes, causing a conspicuous bulge of the
body wall.

REMARKS: The fertile Kermadec colony occurred with
a piece of sponge and several polychaete tubes.
Decalcification of the tubes was necessary to free the
zooids from the substratum in order to see their
proximal parts. From its distribution, this colony is
obviously conspecific with Nolella papuensis (Busk)
but, judging from the comments of Harmer (1915), N.
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papuensis, N. gigantea (Busk) and N. sznazz may all be
synonymous. I therefore feel inclined to follow the
synonymy of Osburn and Soule (19335

The peristome of this species may zriain nearly 4 mm
in length according to Harmer 11915

Superfamily ALCYONIDIOIDEA Johnston. 1838

Colony encrusting. erect. or pendent. often thick,
fleshy, as lobes or gelatinous crusts. or finer and
branching or stalked. Zooids mostly contiguous, mostly
box-like with recognisable lateral. basal and frontal
walls, the orifice often subterminal. Different types of
kenozooid may occur. but never true stolons. Both
cyphonautes and coronate larvae may occur.

REMARKS: The name .Alcvonidioidea is a nomen
translatum of Alcvonidulae Johnston, 1838 and
corresponds to the Halcvonelloidea of Johnston (1847)
et auct. and the Alcvonidioidea of Jebram (1973). It
thus includes d'Hondt's (1975a) superfamilies Alcy-
onidioidea and Flustrellidroidea which he separated
primarily on the basis of differences in larval
development and the tvpe of larva. Inasmuch as larvae
of few of the genera of these superfamilies are
described this split seems premature. Cook (1964a)
indicated that the types of larva in this superfamily may
not be especially useful in classification.

Family ALCYONIDIIDAE Johnston, 1838

Colony encrusting or erect, thin or fleshy. Auto-
zooids often with a short peristome and puckered
circular orificial region, mostly contiguous, not
generally with kenozooids between them. Kenozooids,
where present, non-spinose. Intertentacular organ
present or absent.

Alcyonidium Lamouroux, 1813

With the characters of the family.

TYPE-SPECIES: Alcyonidium diaphanum lLamouroux,
1813

REMARKS: Jebram (1973) accepts Lobiancopora
Pergens, 1889 as also belonging to the Alcyonidiidae. It
is characterised by colonies with slender erect branches
of 2-3 longitudinal series of irregularly disposed zooids.

Alcyonidium kermadecense n.sp. (Fig. 3, G,H)

MATERIAL EXAMINED: NZOI Stn K797.
DISTRIBUTION: Kermadec Islands, 55-70 m.
DESCRIPTION: Colony encrusting, ramifying. Zooids



thin, generally claviform and disposed in uniserial
series, but through bifurcations and trifurcations zooids
become more crowded and interconnected by short
processes; where they become contiguous zooids may
be subquadrate in outline; 0.53-1.06 mm long and
0.35-0.60 mm wide. Kenozooids not seen. Orificial
region transversely C-shaped at the summit of a short
peristome. Frontal wall smooth, yellowish in alcohol.

HOLOTYPE: Four colonies, in collection of the N.Z.
Oceanographic Institute, DSIR, Wellington, New
Zealand, type number H-33l.

TYPE-LOCALITY: NZOI Stn K797, Esperance Rock,
31°20.8'S, 178°49.2'W, 55—-70 m.

REMARKS: The colonies of this species occurred on two
dead lithothamnion-encrusted mollusc shells which had
dried out. They were restored by soaking in an aqueous
solution of trisodium phosphate.

A. kermadecense most resembles A. albidum Alder,
1856 which occurs, however, from France to
Spitzbergen. A. albidum has kenozooids, taller
peristomes, and a trifoliate puckering of the orifice
when the peristomes are retracted. Nothing is presently
known of the polypide of A. kermadecense.

Family FLUSTRELLIDRIDAE Bassler, 1953

Colony encrusting or erect. Autozooids generally
relatively large, the orificial region either papilliform,
or with an operculum-like flap formed from the
proximal part of a thickened, bilabiate orifice.
Kenozooids always present, with a definite position in
relation to autozooids; smooth-surfaced or spinose.

Elzerina Lamouroux, 1816

Colony erect, with somewhat cylindrical branches;
bases of branches comprise mostly kenozooids; axial
kenozooids not present. Orifice labiate. Kenozooids
sometimes spinose and when budding the buds are as
large as those of autozooids.

TYPE-SPECIES: Elzerina blainvillii Lamouroux, 1816
REMARKS: The above diagnosis is based on that of
Cook (1964a) who has remarked on the difficulty of

recognising clear boundaries between the genera of the
Flustrellidridae.

Elzerina badia n.sp. (Fig. 3, I-K)

MATERIAL EXAMINED: NZOI Stn K816; on Sar-
gassum.

DISTRIBUTION: Kermadec Islands, 22 m.

DESCRIPTION: Colony erect, irregularly branching
dichotomously and somewhat anastomosing, the
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branches around 0.56 mm diameter, widening to near
0.8 mm near bifurcations, and up to 10 mm long.
Autozooids elongate, alternating, arranged in four
longitudinal series with slender kenozooids between
them, the branches thus roundly quadrangular in cross-
section; autozooids range in length from 0.68 —1.15
mm (average 0.83 mm) and are 0.27-0.33 mm wide
(average 0.31 mm); kenozooids are slender, of variable
width but not exceeding 0.20 mm, and may be as long
as 1.40 mm, but cross walls normally divide them to
half this length. Orifice labiate, the proximal lip
squared and thickened, the distal lip scarcely so or not
at all.

HOLOTYPE: Several colonies attached to Sargassum, in
collection of the N.Z. Oceanographic Institute, DSIR,
Wellington, New Zealand, type number H-334.

TYPE-LOCALITY: NZOI Stn K816, Raoul Island,
29°13.04'S, 177°55.5'W, 22—-80 m.

REMARKS: The colonies occurred on Sargassum, which
also served as a substratum for Catenicella elegans
Busk and Bantariella cookae (Banta). Where free ends
of branches come in contact with the algal substratum
the apical buds are able to be transformed into
flattened, attaching kenozooids.

Order CHEILOSTOMATA Busk, 1852
Suborder ANASCA Levinsen, 1909

Cheilostomes in which all or part of the frontal
surface is membranous (and capable of deflexion
inwards to evert the tentacles), so that the retracted
polypide may be visible through it. The membrane, in
which the operculum is set (or in some instances
replaces), may be calcified proximally (a gymnocyst),
or underlain by a calcareous lamina (a cryptocyst), or
overarched by spinose ribs. Erect colonies are
frequently jointed.

Superfamily MEMBRANIPOROIDEA Busk, 1854

Colony encrusting or erect. Zooidal frontal area
widely membranous or with partial development of a
gymnocyst and/or cryptocyst or spines; gymnocyst
never occupying more than the proximal half of the
frontal area, the cryptocyst generally narrow, occasion-
ally extensive, but never reaching the opercular area.
Operculum usually differentiated from the frontal
membrane as a C-shaped sclerite, occasionally more
structurally discrete.

REMARKS: Vigneaux (1949) introduced a superfamily
Membraniporacea based on Membraniporidae Busk,
1854. It is equivalent to the Malacostega of Levinsen
(1902, 1909) and is the earliest known cheilostome
superfamily in the fossil record, with one species



occurring in Upper Jurassic strata. D’Hondt’s (1977)
Pseudomalacostega is here included in the Mem-
braniporoidea.

Family MEMBRANIPORIDAE Busk, 1854

Colony encrusting, or erect from an encrusting base.
Zooidal frontal membrane covering all or much of the
surface, the gymnocyst reduced or absent, the
cryptocyst variable in extent, usually little developed.
Tubercles may occur at the distal corners of zooids and
spines may be present around the opesia. Avicularia
rare, basal pore-chambers and ovicells absent. Larvae
planktotrophic, of the cyphonautes type.

Membranipora de Blainville, 1830

Colony encrusting, or erect from an encrusting base.
Zooids rectangular, simple, the corners provided with
tubercles; a cryptocyst occasionally well developed
proximally, with internal denticles. Frontal membrane
unornamented or with chitinous spinules; operculum
bounded by a simple sclerite. Ancestrula double.

TYPE-SPECIES: Flustra membranacea Linnaeus, 1767

REMARKS: Although Membranipora and the Mem-
braniporidae s.s. are generally understood to lack
avicularia, the reports of Hastings (1930 : pl.4), Cook
(1973), and Jebram and Voigt (1977) of vicarious
avicularia in Membranipora annae Osburn necessitate
an emendation to the diagnosis, above. The ancestrula
of M. annae has not been seen, however, so its status as
a species of Membranipora s.s. remains to be firmly
established.

Membranipora tuberculata (Bosc) (Plate 1, A)

Flustra tuberculata Bosc, 1802: 118.
Membranipora tuberculara: Busk 1858: 126; Prenant & Bobin 1966:
115 (cum syn.); Gregory 1979: 401.

MATERIAL EXAMINED: NZOI Stns K816, K834, K836;
on algae.

DISTRIBUTION: All warm seas; Indian Ocean, Pacific
Ocean from Japan to Australia and Fiji, British
Columbia to Peru; Massachusetts to Patagonia, and
Europe to Angola in the Atlantic. Recently recorded
from Hauraki Gulf and northern New Zealand.

DESCRIPTION: Colony encrusting. Zooids elongate,
0.47-0.55 x 0.18-0.26 mm, with extensive frontal
membrane; operculum as a crescentic chitinised sclerite
in the distal part of the membrane. Beneath the frontal
membrane proximally is a cryptocystal shelf which is
variously developed and from which one or two
denticles are directed distally and/or basally. At each
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proximal corner of the zooid is a gymnocystal tubercle.
In the lateral walls, at the level of the distal edge of the
cryptocyst, is a hinge-like uncalcified region allowing
differential flexing of the colony surface on an
undulating algal lamina.

REMARKS: This species was first observed in New
Zealand (Gordon 1968) on a floating plastic object at
Leigh, in the Hauraki Gulf. where it has subsequently
been observed by R.F. Whitten (pers. comm. 1976).
More recently it has been collected from the far north
of New Zealand on floating plastic pellets (Gregory
1979). Brown (1952) recorded a fossil variety from the
Miocene of Southland.

Family QUADRICELLARIIDAE n.fam.

Colony erect, articulated, flexible. Zooids elongate,
the gymnocyst little developed, the cryptocyst a
moderately developed shelf proximally. Adventitious
avicularia present or absent. Ovicells and spines
wanting. Ancestrula resembling an autozooid but
smaller, erect, on an uncalcified radicular support.

Quadricellaria d’Orbigny, 1851

Colony cellariiform, dichotomously branching, the
branches four-sided in cross-section. Zooids with well
developed cryptocyst and small proximal gymnocyst.
Avicularia, spines and ovicells wanting.

TYPE-SPECIES: Quadricellaria elegans d’Orbigny, 1851

P.EMARKS: Reasons are given below for recognising
Quadricellaria in Recent seas and establishing a new
family.

Quadricellaria bocki (Silén) (Plate 1, B)

Acanthodesia bocki Silén, 1941: 20.
Nelliella bocki: Mawatari 1974: 37.

MATERIAL EXAMINED: NZOI Stn K795; on coral.
DISTRIBUTION: Kermadec Islands; Japan.

DESCRIPTION: Colony of erect, slender, articulated and
dichotomously branching segments. Zooids in alternat-
ing longitudinal series arranged back to back and
presenting four faces outwardly. Branch segments
roughly square in cross-section. Zooids elongate, 0.43-
0.50 x 0.15-0.18 mm, narrowing proximally, with a
small proximal gymnocyst and a substantial cryptocys-
tal shelf beneath the frontal membrane; all frontal
surfaces smooth. Joints uncalcified, flexible. Ances-
trula the same as other zooids but smaller, erect, on an
uncalcified radicular support, producing first a two-
sided then a four-sided stem of zooids.



REMARKS: Cook (1968a) has commented on the
difficulty of assigning limits to certain of the
membraniporine genera. A case in point is the genus
Membranipora. Before 1900, Membranipora included
numerous species nowadays assigned to a variety of
families in the superfamily Membraniporoidea. Later,
because of confusion over the type-species of
Membranipora s.s., two genera were erected to
accommodate the suite of species with an extensive
frontal membrane and lacking avicularia and ovicells.
These were Nichtina (printer’s error for Nitscheina)
Canu, 1900, based on Flustra membranacea Linnaeus,
1767, and Acanthodesia Canu & Bassler, 1919 for
Flustra savartii Audouin, 1826. The latter was
characterised by development of a cryptocyst.

These two genera were accepted by Harmer (1926)
who described a number of species in the savartii
group, comprising encrusting as well as erect
vincularian and cellariiform modes of growth. A.
savartii itself was said by Harmer to exhibit
“Encrusting, Hemescharan, Escharan, Cellariiform or
Vincularian” growth forms. It is possible for some
species of cheilostomes to exhibit most of this range of
form but not to include the flexible cellariiform type,
with chitinous joints. There should have been some
misgivings over the inclusion of cellariiform varieties in
Acanthodesia, but Silén (1941) followed Harmer’s
example.

Five years after Harmer’s (1926) Siboga Report on
the anascan bryozoans, Borg (1931) determined that
the type-species of Membranipora de Blainville was, in
fact, Flustra membranacea, hence Nitscheina became a
junior synonym of Membranipora. Later, Osburn
(1950) and Cook (1968a) concluded, on the basis of the
ancestrula and the variability of the cryptocyst, that
Acanthodesia savartii must also be a Membranipora.
This still left in doubt the status of the cellariiform
varieties which could not reasonably be included in
Membranipora. Furthermore, some of these varieties
possessed avicularia, which are usually absent from
Membranipora as currently understood. In 1974
Mawatari considered this problem and proposed a new
genus, Nelliella, for species with cellariiform growth,
which may or may not have avicularia.

This appears not to be the full solution to the
problem, for Mawatari did not consider a related
Recent species from the Caribbean which Canu and
Bassler (1928) chose to assign to the otherwise
Cretaceous genus Quadricellaria d’Orbigny, 1851.
Cretaceous Quadricellaria evidently had a cellariiform
mode of growth, with four-sided branch segments,
except that these are said to be rectangular in cross-
section rather than uniformly quadrangular. According
to Canu and Bassler, Recent Quadricellaria caraibica
may likewise be rectangular in cross-section, with two
of the longitudinal series of zooids narrower than the
others. This is sometimes the case in the Kermadec
specimens but it is not a consistent feature and is the
sort of character one might expect to be influenced by
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environmental conditions. I concur with Canu and
Bassler in accepting Quadricellaria for Recent species
although it is to be noted that whereas Bassler cited
Cretaceous-Recent as the range for Quadricellaria in
his 1935 index of bryozoan genera, in the 1953 Treatise
he cited only Cretaceous.

Nelliella Mawatari, 1974 was based on aviculiferous
Acanthodesia nelliiformis Harmer, 1926 and the generic
diagnosis allowed for species with more than four
longitudinal zooidal series and with or without
vicarious avicularia. If all the cellariiform species are
indeed congeneric, then Quadricellaria would have
priority over Nelliella. 1 do not believe this to be the
case, however, and 1 here choose to accept
Quadricellaria for nonaviculiferous, strictly four-sided
species, fossil and Recent, retaining Nelliella for the
remainder of the cellariiform species.

These two genera seem to be intermediate in form
between vincularian membraniporids, e.g., Mem-
branipora limosa Waters, and cellariiform Nellia
(Farciminariidae) which has both avicularia (adventiti-
ous) and ovicells. In keeping with our present
understanding of a restricted family Membraniporidae,
I accordingly propose a likewise narrowly restricted
Quadricellariidae n.fam. for Nelliella and Quadricel-
laria.

Family FLUSTRIDAE Lamouroux, 1821

Colony erect with broad or narrow flattened fronds
arising from an encrusting base, or wholly encrusting.
Fronds uni- or bilamellar. Zooids not heavily calcified,
generally rectangular, with a wholly membranous
frontal surface, or short gymnocyst present. Spines
present or absent. Avicularia vicarious or interzooidal
or absent. Ovicell endozooidal or lacking.

Gregarinidra Barroso, 1949

Colony encrusting or erect from a broadly encrusting
base. Zooids rectangular, typically bordered by
marginal spines. Avicularia interzooidal, acute. Ovicell
endozooidal, immersed beneath a distal zooid or
avicularium. Numerous mural pore-chambers present.

TYPE-SPECIES: Membranipora gregaria Heller, 1867

Gregarinidra serrata (MacGillivray) (Plate 1, C)

Membranipora serrata MacGillivray, 1869: 131.

Spiralaria serrata: Levinsen 1909: 126; Silén 1941: 57 (cum syn.).
Flustra serrata: Livingstone 1929: 51.

Spiralaria denticulata: Gordon 1970: 322.

MATERIAL EXAMINED: NZOI: Stns K797, K798, K799,
K801, K803, K812, K818, K819, K820, K837, K851,



K855, K856, K859; on Pecten and other molluscan
shells. DPG: Colonies from Hauraki Gulf.

DISTRIBUTION: Hauraki Gulf, Auckland Harbour,
Foveaux Strait; also Victoria (Australia), Japan.

DESCRIPTION: Colony encrusting (not erect 1n
Kermadec specimens). Zooids elongate, 0.38-0.50 x
0.17-0.28 mm, subrectangular with faintly beaded
mural rim. Frontal membrane generally overarched by
6 —7 pairs of spines of two types — a more or less erect
pair of robust suboral spines which flare into 2-3 apical
spikes, the other spines directed more horizontally, but
at the point where they begin to arch over the frontal
membrane there is on each a small outwardly directed
spike. A pair of short, unbranched spines occur distal
to the orifice. Avicularia terminal or at the bifurcation
of zooid rows; quadrangular basally with obliquely
directed acute serrated rostrum; the mandible likewise
acute; the mandibular pivot incompletely calcified.
Ovicell internal, occurring beneath the proximal end of
the next zooid distal to the maternal zooid or immersed
beneath an avicularium in that position. Very young
colonies lack spines and avicularia and resemble a
species of Membranipora.

REMARKS: In a re-evaluation of the genera of the
Flustridae, Moyano (1972) merged part of Spiralaria
Busk, 1861, including the type-species, S. florea Busk,
into Flustra s.l., retaining Membranipora serrata
MacGillivray and related encrusting species in a new
genus Hippoflustra, based on Spiralaria incrustans
Silén, 1941. There are some problems wi