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ABSTRACT 

Forty-seven species of Bryozoa have been identified 
in benthic samples from 32 of the deep sea collecting 
stations of the Galathea Expedition. The depths of 
the stations ranged from 425 m to 8300 m, with a ma- 
jority being deeper than 1000 m. The distribution of 
the stations, with the majority located in the western 
Indian Ocean and the western Pacific Ocean, and the 
range of depths sampled are of particular interest, 
representing geographical regions and bathymetric 

zones which have been rarely studied by bryozoan 
specialists. Seventeen new species are described; the 
geographical and bathymetric distribution patterns of 
the species identified are discussed. A summary of 
the known species of deep-sea Cheilostomata con- 
cludes with a discussion of the observed patterns of 
vertical distribution of the most frequently recorded 
species. 
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INTRODUCTION 

Recent investigations have shown that the bryozoan 
fauna of the deep sea is still poorly known and that 
even in the most intensively studied areas of the 
oceans, the eastern North Atlantic for example, the 
bryozoan component of the benthos includes a high 
proportion of undescribed species. For many parts of 
the world the only source of information remains the 
report of the Challenger Expedition (Busk 1884) sup- 
plemented by a very few later publications, such as 
the reports of the Siboga Expedition (Harmer 1915, 

1926, 1934, 1957), dealing with more limited geo- 
graphical areas. This paucity was highlighted by 
Schopf (1969) in a wide-ranging survey of the 
literature of deep water bryozoan faunas. In a com- 
prehensive table Schopf listed 48 published sources 
which contained data on the occurrence and dis- 
tribution of the Bryozoa between depths of 200 and 
6000 metres. While such major surveys as those of 
the Challenger and Siboga expeditions (each with 54 
stations yielding bryozoan material) made significant 



contributions to the present body of data, it is note - 
worthy that more than half of the sources listed by 
Schopf each represent seven or fewer collecting 
stations. Of the combined total of 703 stations sum- 
marized, 55% were located in the North Atlantic, and 
75% were within the depth range of 200 to 1000 
metres. Thus the greatest depths and the greatest 
geographical extent of the oceans remained 
understudied. 

Since the publication of Schopf s review there has 
been a dramatic upsurge of interest in the bryozoan 
fauna of the deep sea. The decade from 1970 has 
seen the publication of a number of reports based on 
the results of several intensive benthic sampling 
programmes in the Northeast Atlantic (e.gs. d'Hondt 
1970, 1973a, 1973b, 1975; Hayward 1978, 1979; 
Hayward & Ryland 1978), each of which has 
reinforced the view that the deep-sea Bryozoa offer 
considerable potential for further research. Despite 
the fact that these papers describe material from 
relatively well known areas of the Atlantic significant 
proportions of new species have been reported, and 
much new information on bathymetric and 
geographical distributions has been accumulated. 
However, the bryozoan faunas of the deep waters of 
the South Atlantic, Indian and Pacific Oceans have 
received practically no attention within the present 
century. A recent exception is the report on the 
South African Museum's "Meiring Naude" cruises 
(Hayward & Cook 1979) which described a substan- 
tial fauna of 48 species, 23 of which were new to 
science, from 18 stations between depths of 376 m 
and 1300 m. 

The collections of the Galathea Expedition (1950- 
1952) included samples of bryozoan material from 32 
stations, with depths ranging from 425 m to 8300 m. 
Only seven of these stations were located in depths of 
less than 1000 m; 12 were deeper than 4000 m and 13 
were distributed between 1OOO and 4000 m. Fifteen 
of these sampling stations were situated in the 
western Indian Ocean, between Cape Town and 
Kenya; one was located between the Seychelles and 
Ceylon, and three more within the Malayan 
Archipelago. One station was situated off South 

Australia, three in the Tasman Sea and a total of 
seven in the region of the Kermadec Trench. The 
two final samples were obtained from the eastern 
Pacific, between Acapulco and Panama. Thus, 
although widely dispersed, these 32 stations coincide 
with some of the most neglected areas of the deep 
sea and encompass a range of depths which to date 
has been represented in only a minority of collec- 
tions. The "Galathea" collections therefore con- 
tribute significantly to the study of the deep-sea 
Bryozoa. 

Forty-seven species of Bryozoa are described in 
the following report. Of these, seventeen are con- 
sidered to be new to science, six have been assigned 
to genus only and two are presented as apparently 
unrecorded varieties of otherwise well documented 
and widespread deep-sea species. A preponderance 
of the species described are Anascan Cheilostomata; 
the Ascophoran Cheilostomata comprises 12 species, 
and a single species of Ctenostomata was found in a 
sample from one of the shallower stations. In Table 1 
(p. 51) the occurrence, and number of recognizable 
colonies, of each species is detailed; the majority are 
described and figured in the following systematic sec- 
tion. Locality, geographical co-ordinates and depth 
are given for every specimen examined, but Bruun 
(1957) should be consulted for complete station data. 

The discussion of these results has been extended 
to include a summary of known species of deep-sea 
Cheilostomata; this is taken to include all species 
recorded from depths in excess of 1000 m, con- 
stituting the cheilostome benth~s  of what are 
generally defined as the bathyal and abyssal zones of 
the ocean. The summary includes a review of 
available data on the bathymetric distribution pat- 
terns of these species, incorporating the results of the 
"Galathea" collections. It is hoped that this exercise 
will assist in characterizing more precisely the nature 
of the deep-sea bryozoan benthos in terns of tax- 
onomic diversity and bathymetric distribution pat- 
terns. 

Type material has been deposited in the 
Zoological Museum, University of Copenhagen, 
Denmark. 



SYSTEMATIC ACCOUNTS 

ORDER CWEPLOSTOMATA longitudinal series of zooids forming each of the four 

Family MEMBRAWIPORDAE Busk, 1854 

Genus Nelliblla Mawatari, 1974 

Colony erect, branching dichotomously, formed 
from short, quadrangular internodes linked by 
chitinous joints. Zooids in four longitudinal series, 
each constituting one facet of the branch. 
Gymnocyst reduced or vestigial; cryptocyst typically 
well developed proximally, delimiting an elliptical 
opesia. Avicularia vicarious, present or absent. 
Ovicells absent. 

Nelliella nelliforntis (Warmer) 
Fig. lA 

kcamthodesia mellz$ormis Harmer, 1926: 218, pi. 13, figs 
20-22. 

Nelliella nelliformis, Mawatari 1974: 37. 

Material: 
St. 490. Bali Sea (5"25'S, 117"03'E), 545-570 m. 

Description: Colony erect, branching dichoto- 
mously, secured by tubular rhizoids; composed of 
four-sided, angular internodes, up to 5.5 mm long, 
linked by distinct chitinous joints, a single 

facets of the branch. Zooids rectangular, with distal 
ends slightly rounded, 0.5-0.65 mm long by 0.2 mm 
broad. Frontal wall entirely membranous, underlain 
for about half its length by a smooth, distally-sloping 
cryptocyst. Lateral walls forming a distinct mural rim 
above the crytocyst. Opesia elliptical. A poly- 
morphic zooid, containing a feeding polypide 
but with an enlarged and modified operculum, may 
occur not infrequently; the distal wall is raised and 
arched, supporting an enlarged semi-elliptical mandi- 
ble, heavily chitinized and strengthened by thickened 
sclerites. These polymorphs represent primitive 
avicularia. 

N. nellifrmis was described by Harmer (1926) 
from a single locality in the Malay Archipelago. It 
does not appear to have been reported since. The 
genus Nelliella was introduced by Mawatari (1 974) 
for four Indo-West-Pacific species formerly assigned 
to Acanthodesia, with A. nellifrmis Harmer as type 
species. Superficially similar species of Acanthodesia 
(= Membranipora), such as A. limosa (Waters), do not 
develop the chitinous joints characteristic of Nelliella. 

Family CELLARIIDAE Hicks, 1880 

Genus Cellaria Ellis & Solander, 1786 

Colony erect, branching dichotomously, with con- 
spicuous chitinous joints linking rigid cylindrical in- 
ternodes. Zooids lozenge-shaped or hexagonal, 
arranged in alternating whorls arowd the mixis of the 
internode. Cryptocyst extensive, opesia scarcely 

Cellaria sp. 
Fig. 1B 

Material: 
St. 182. Cape Town-Durban (33"28'S, 3g032'E), 5 110- 

5340 m. 

Description: Three ancestrulate juvenile colonies of 
0.5mm , 1 mm an unrecognized species of Cellaria were present in 

Fig. 1. Nelliella nelliformis (Harmer). A, part of an internode, in- the sample from St. 182, the largest was 7.5 mm long. 

cluding an avicularium; B, Cellaria sp., the ancestrula and first Each consisted of a single, slender internode, flat- 
zooids. tened in section and comprising an ancestrula and 



two longitudinal series of zooids. Hayward & Cook 
(1979) described two anomalous species of Cellaria 
from the eastern coasts of South Africa; the present 
specimens are reminiscent of C. paradoxa but display 
an astogenetic pattern quite different from that 
species. It was found (Hayward & Cook 1979: 71) 
that the characteristic morphological features of C. 
paradoxa developed gradually through a long 
astogenetic sequence; as the present specimens com- 
prise very few astogenetic generations it is unlikely 
that they represent the definitive form of the species. 
Consequently, it would be premature to assign a 
specific name to these specimens. 

Genus Syringotrema Harmer, 1926 

Colony erect, branching, cylindrical, unjointed; at- 
tached by chitinized rhizoids. Zooids lozenge-shaped, 
with extensive, convex cryptocyst, produced as a 
flared rim around a subterminal opesia. Avicularia 
vicarious. Ovicells prominent, globular. 

Syringotrema auriculatum Harmer 
Fig. 2A 

Syringotrema auriculatum Harmer, 1926: 346, pl. 21, 
figs 22-26. 

Material: 
St. 490. Bali Sea (5"25'S, 117"03'E), 545-570 m. 

Description: Zooids in four alternating longitudinal 
series, 0.8-0.9 mm long by 0.5 mm wide. Zooid boun- 
daries marked by a raised rim around a convex, 
granular cryptocyst; opesia practically coincident 
with orifice, transversely oval, encompassed by a 
second rim, prominent proximally and laterally, 
grading distally into the zooid boundary. Ovicell 
prominent, convex, with a granular surface. 
Avicularia situated at the axil of each dichotomy; 
with semicircular mandibles. 

Two fragments of this curious species, the largest 
1.8 cm long, were recovered from St. 490, little dis- 
tant from its single previously known locality. Both 
fragments included zooids with embryos. 

Family SCRUPOCELLARIIDAE Levinsen, 1909 

Genus Notoplites Harmer, 1923 

Colony erect, branched, attached by bundles of rhiz- 
oids. Branches unilaminar, biserial, each with a dis- 
tinct basal joint; disposition of zooids and joints at a 
bifurcation characteristic, referable to Type 15 of 
Harmer (1923). Zooids elongate, with an extensive 
opesia; gymnocyst well developed, cryptocyst 

Fig. 2. A, Syringotrema auriculatum Harmer, a branch dichotomy, including an avicularium and an ovicellate zooid. B-C, Notoplites ar- 
migera n. sp. B, part of an internode, note the distal digitiform process of the scutum and the position of the avicularium; C, part of an in- 

ternode in side view to show lateral avicularia and rhizoids. D, Notopiites sp., the specimen from St. 196. 



typically a narrow rim. Oral spines present; one 
usually curved over the opesia, flattened and fre- 
quently branching, termed a scutum. Sessile 
avicularia present, on lateral and frontal surfaces. 
Ovicells typically longer than wide with a single 
frontal fenestra. 

Notoplites armigera n. sp. 
Fig. 2B-C 

Holotype: 
St. 665. Kermadec Trench (36"38'S, 17g021'E), 

2470 m. 

Description: Zooids slender, 0.9-1.0 mm long, 0.25- 
0.3 mm wide; opesiae oval, not overlapping but 
strictly alternating along the branch, cryptocyst form- 
ing a narrow, gently flared rim. Five distal oral spines 
present, the most proximal on the external border be- 
ing the largest. Scutum arising from the inner border 
of the zooid from a point about halfway along its 
edge, obscuring the proximal two-thirds of the frontal 
membrane; of characteristic shape, an oval proximal 
lobe, often with a scalloped lower edge, and a flat- 
tened, digitiform distal lobe. Latero-basal avicularia 
present on most zooids, rostrum acute to the long 
axis of the zooid and directed proximo-laterally, 
mandible triangular. Frontal avicularia of sporadic 
occurrence, similar to latero-basal type but smaller, 
situated on the scutum close to its point of origin. 
Ovicell longer than broad, somewhat asymmetrical, 
with a small, drop-shaped frontal fenestra close to its 
o r f~ce .  

Two large colonies of 1% armigera were present in 
the sampie, measuring 4.2 cm and 5.i cm. Species of 
Notoplites are characteristic of the deep water 
bryozoan benthos in many parts of the world's seas 
and several new species have been described in re- 
cent years (e. g. Hayward & Ryland 1978, Hayward 
& Cook 1979). 

Notoplites armigera may be distinguished from all 
presently known species by the frontal avicularium, 
which is intimately associated with the scutum. 

Notoplites sp. 
Fig. 2D 

0.7 mm long by 0.2 mm wide, with elongate oval 
opesiae just overlapping along the branch. Minute 
lateral avicularia were present, and marginally larger 
frontal avicularia. One or two external distal oral 
spines were present on some zooids, but a scutum 
was not evident. 

The material was so badly damaged that an ade- 
quate description could not be prepared, but must 
await the collection of further specimens. 

Genus Amastigia Busk, 1852 

Colony erect, branching, unjointed, secured by bun- 
dles of rhizoids. Branches unilaminar, typically 
pluriserial with the central rows of zooids partly or 
wholly excluded from the basal surface of the 
branch. Zooids with oval opesiae, rimmed by a 
narrow cryptocyst; distal oral spines present, one of 
which may deve!op as a scuturr?. Lateral and frontal 
avicularia occur; basal heterozooids may be 
developed as avicularia, vibracula or setiform 
avicularia, not completely obscuring the basal sur- 
face of the colony. 

Amastigia ef. nuda Busk 
Fig. 3A-B 

Amastigia nuda Busk, 1852: 40, pl. 36, figs 43;  
Hastings 1943: 321, figs lB, 3D, E. 

Material: 
St. 665. Kermadec Trench (36"38'S, 17g021'E), 

2470 m. 

Description: Zooids in three alternating lon- 
gitudinal series, the basal walls of the middle 
series partly excluded from the basal surface of the 
colony (Fig. 3B); slender, tapered proximally, 
elongate oval opesiae comprising almost half frontal 
surface. Cryptocyst a narrow, flared rim; gymnocyst 
smooth, bearing medially a small avicularium, 
rostrum acute to frontal plane, directed proximally, 
mandible semielliptical. Three spines on each distal 
corner of the zooid, one or two of which may be 
grossly enlarged, up to 0.5 mm long in present 
material. An oval scutum, frequently damaged or 

Material: lost, obscures the proximal two-thirds of the opesia. 
St. 196. Off Durban (29"55'S, 31°20'E), 430 m. A single latero-basal avicularium present on each 

marginal zooid, at the outer distal corner; mandible 
Description: Fragments of an unrecognized species semielliptical, acute to long axis of branch, directed 
of Notoplites were present in this sample. Zooids were proximally. Basal heterozooids developed as 
























































































