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ABSTRACT

One hundred six species of Bryozoa collected from the northern Adriatic in the vicinity of
Rovinj, Croatia, are distributed among the orders Ctenostomata (8 species), Cheilostomata (79
species), and Cyclostomata (19 species). Ctenostomes are underrepresented in the collections
relative to the two orders with calcified colonies. Five of the cheilostome species are new:
Hagiosynodos hadros n. sp., Schizomavella subsolana n. sp., Cellepora adriatica n. sp., Cel-
leporina siphuncula n. sp., and Rhynchozoon revelatus n. sp. (previously referred to as Rhyn-
chozoon sp. |1 Hayward). Seven species named by Heller (1867) are stabilized by selection
of lectotypes (Beania hirtissima, Adeonella pallasii, Hagiosynodos kirchenpaueri, Exidmonea
triforis, Crisia recurva) and neotypes (Mollia circumcincta, Schizomavella cornuta) from Hell-
er's collection in the University of Innsbruck Institute of Zoology. Lectotypes are designated
for the Adriatic species Hippoporina lineolifera (Hincks, 1886) and for Schizomavella mam-
illata (Hincks, 1880). Beania cylindrica (Hincks, 1886) and Schizoporella asymetrica (Calvet,
1927) are recognized as species rather than as subspecific units. The species-rich cheilostome
genus Schizoporella Hincks, 1877, which contains some of the most widely known fouling
bryozoans, is designated a nomen protectum. The species name Smittina cheilostoma (Man-
zoni, 1869) is preserved as established usage.

INTRODUCTION

The diverse and abundant Bryozoa of the
Adriatic Sea have attracted attention since
the mid-19th century, when Heller (1867)
produced the first taxonomic account of the
fauna, soon supplemented by Hincks (1886,
1887). Since then numerous publications
have extended or modified the list of species
present, reported new occurrences of species
previously reported from the Adriatic, and
increasingly during the latter part of the 20th
century, used the bryozoans as subjects for
ecological and geological studies.

Extended systematic description and illus-
tration of the species described from the
Adriatic has been limited. Very few species
either in taxonomic works or in other studies
of Adriatic bryozoans have been illustrated
in sufficient detail that they can be recog-
nized with confidence, other than the limited
fauna inhabiting Italian lagoons (Occhipinti
Ambrogi, 1981).

The present study is a monograph of the
species known to occur in the vicinity of
Rovinj, Croatia, along and just offshore of
the Istrian Peninsula (fig. 1). Rovinj histori-
caly has been a center where bryozoans
have been noted, including production of
faunal lists (Friedl, 1925) and studies of re-
cruitment (McKinney and McKinney, 1993,
2002), growth and reproduction (Friedl,
1925), ecology (Nikoli¢, 1954, 1959a,
1959b, 1960; Strenger and Splechtna, 1978;
McKinney, 1992, 2000; McKinney and Jak-

lin, 1993, 2000), and functional morphology
(McKinney, 1988, 1989, 1991a, 1991b; M. J.
McKinney, 1997). The abundance and diver-
sity of bryozoans in the Adriatic Sea along
the Istrian coast north and south of Rovinj,
as well as their central role in some of the
benthic biocoenoses, has long warranted a
monograph of the bryozoans of the region.
The fauna described and illustrated here is
located within the northern Adriatic, which
occupies a shallow platform north of two
successively deeper basins in the middle and
southern Adriatic (Buljan and Zore-Arman-
da, 1976). The northern Adriatic has a slight-
ly less diverse fauna than may be found far-
ther south (Gamulin-Brida, 1979). However,
it is of great interest because of the increas-
ing ecological stresses due to the interaction
of variations in circulation and growing hu-
man impact on the small volume of water
spread across the area (e.g. Degobbis et al.,
1979; Degobbis, 1989; Marchetti et al.,
1989; Stachowitsch, 1991). (The northern
Adriatic as a whole averages only 35 m
depth; Buljan and Zore-Armanda, 1976.) The
shallow, usually oligotrophic environment of
the northeastern Adriatic is an important
model for understanding Cenozoic deposits
to the north and west of the present Adriatic
(Senes, 1988), and its benthic communities,
some of which are dominated by calcified
bryozoans, are important in understanding
what may be persistent differences between
past and present benthic faunas in oligotro-
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Fig. 1. Map of the northeastern Adriatic Sea in the vicinity of Rovinj, Croatia, encompassing the
area from which specimens in this study were collected.
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phic and in mesotrophic to eutrophic marine
waters.

MATERIALS AND METHODS
COLLECTION AND REPOSITORY OF MATERIAL

Bryozoan samples were collected by
dredging and by hand collecting. Dredging
was accomplished by towing a ‘““Muslar”
dredge behind the Burin, a boat operated by
the Center for Marine Research—Rovinj
(CMRR). The dredge was towed for approx-
imately 20 minutes each time, sampling a
path approximately 1 m wide by 500 m long.
Most hand collections were made by SCU-
BA divers, led by Andrg Jaklin of the
CMRR. Shore collections were made by EK.
McKinney and M.J. McKinney.

Collections are not equally representative
of each site. Some sites were visited and col-
lected intensely as many as eight times, oth-
ers were visited only once. Some of the
SCUBA collections were focused specifical-
ly on large, calcified colonies of certain spe-
cies. Small and inconspicuous species that
can be seen well only under a microscope
would have been missed in such situations,
whereas they were much more likely to be
encountered during the close scrutiny of sur-
faces in the dredged material.

All material collected was examined live
in the CMRR within a week of collection,
then preserved in formalin, alcohol, or by
drying. Other than the Heller types, which
are in the University of Innsbruck Institute
of Zoology (Ul1Z), and specimens of Hagio-
synodos latus and Hippoporina lineolifera,
which are in the collections of the Natural
History Museum, London (BMNH), each
specimen illustrated here by scanning elec-
tron microscopy is in the Bryozoan Collec-
tions of the American Museum of Natural
History (AMNH). Indicated paratypes of
new species and other reference materials are
deposited in the Ruder BoSkovic Institute
Center for Marine Research—Rovinj.

COLLECTING LOCALITIES

Two general types of natural environments
were sampled. The underwater continuations
of the shore and islands in the vicinity of
Rovinj consist of limestone rock walls, boul-
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ders and cobbles derived from them, and, lo-
cally, caves extending into the rock. The oth-
er general natural environment consists of a
gently sloping plain of sediment, largely sand
but locally dominated by mud, that is at a
water depth of only a few meters adjacent to
some parts of the mainland but that declines
westward to an extensive area of 30—40 m
depth, with a few deeper depressions. In ad-
dition, surfaces of afew artificial substratain
the Rovinj harbor and in Lim Channel were
sampled.

Locality 1. Shore near west end of north side of
Punta Corrente, cobbles (hand collected), 0—1
m depth 45°03.8'N, 13°37.5'E). 23 September
1990, 12 June 1997

Locality 2. South side, mouth of Lim Channel,
rock (SCUBA), 2-3 m depth (45°06.9'N,
13°37.0'E). 12 October 1990

Locality 3. Cave in south side of Sv. Ivan Island,
near landing site on the island (SCUBA), 3-5
m depth (45°02.4'N, 13°37.1'E). 9 September
1987

Locality 4. West side of Banjole Island (top of
boulder at entrance to cave (SCUBA), 3.5 m
depth 45° 03.9'N, 13°36.5'E). 3 July 1998

Locality 5. West and south sides of Banjole Is-
land, rock wall (SCUBA), 5-20 m depth
(45°03.9'N, 13°36.5'E). 14 September 1987, 7
June 1988, 20 September 1990, 9 October
1990, 8 June 1995

Locality 6. Lim Channel, approximately 1 km
from mouth, rock ledge (SCUBA), 5-10 m
depth (45°07.5'N, 13°37.6'E). 24 September
1987

Locality 7. Northwest tip of Sv. lvan Island,
flanks and undersides of boulders (SCUBA), 8—
10 m depth (45°02.4'N, 13°37.1'E). 2 October
1990

Locality 8. Northwest tip of Sv. Ivan Island, rock
wall (SCUBA), 10-30 m depth (45°02.4'N,
13°37.1'E). 20 June 1988

Locality 9. Northwest corner of Pelago Island,
rock (SCUBA), 1020 m depth (45° 03.2'N,
13°36.6'E). 20 June 1988

Locality 10. Cave in west side of Banjole Island
(SCUBA), 10-11 m depth (45° 03.9'N,
13°36.5'E). 7 June 1988

Locality 11. Lim Channel, approximately 5 km
from mouth, rock (SCUBA), 12-20 m depth
(45°07.4’N, 13°39.7'E). 10 June 1988

Locality 12. Approximately 100 m west of Stur-
ago Island, flanks and undersides of boulders
(SCUBA), 20 m depth (45°03.2'N, 13°36.8'E).
23 June 1988

Locality 13. West and south sides of Banjole Is-
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land, rock wall (SCUBA), 25-30 m depth
(45°03.9'N, 13°36.5'E). 20 September 1990, 8
June 1995

Locality 14. Northwest corner of Pelago Island,
isolated boulders on sand bottom (SCUBA),
30-50 m depth (45°03.2'N, 13°36.6'E). 20 June
1990

Locality 15. Leso Bay, Rovinj, midway between
Figarola Island and mainland, sand bottom
(dredge), 14-17 m depth (45°05.4'N,
13°37.4'E). 9 July 1998

Locality 16. West side of Banjole Island, sand
platform (SCUBA), 17.5 m depth (45°03.9'N,
13°36.5'E). 3 July 1998

Locality 17. Approximately 1 km north of Figar-
ola Island, 500 m off mainland, sand bottom
(dredge), 2022 m depth (45°05.6'N,
13°36.7'E). 3 June 1997, 13 November 1997

Locality 18. Approximately 200 m offshore of Rt
Kriz, sand bottom (dredge), 20 m depth
(45°03.8'N, 13°37.2'E). 26 May 1988

Locality 19. Channel between Banjole Island and
Sv. Katarina Island, 150 m from S. Catarina,
sand bottom (dredge), 22 m depth (45°04.1'N,
13°37.2'E). 20 June 1988

Locality 20. Approximately 3 km north of Rovinj,
300 m offshore, sand bottom (dredge), 25 m
depth (45°05.7'N, 13°36.5'E). 29 September
1987, 21 September 1990, 6 June 1995

Locality 21. Approximately 1 km offshore of Rt
Kriz, sand bottom (dredge), 29 m depth
(45°03.8'N, 13°36.7’E). 15 June 1988, 4 Octo-
ber 1990, 12 October 1990

Locality 22. Channel between Sv. Ivan Island and
Pelago Island sand bottom (dredge), 30—42 m
depth (45°02.3N, 13°36.7'E). 15 June 1988, 2
October 1990, 8 June 1995, 9 July 1998

Locality 23. Sediment adjacent to west side of
base of Banjole Island, sand bottom (SCUBA),
31 m depth (45°03.9'N, 13°36.5'E). 3 July 1998

Locality 24. Approximately 200 m southwest of
Banjole, sand bottom (dredge), 32 m depth
(45°03.8'N, 13°34.2'E). 23 June 1988

Locality 25. Approximately 3 km south of Sv.
Ivan Island, sand bottom (dredge), 33-34 m
depth (450°0.7'N, 13°37.1'E). 9 July 1998

Locality 26. Channel between Banjole Island and
Sv. Katarina Island, midway; sand bottom
(dredge), 33-35 m depth (45°04.1'N,
13°36.9'E). 2 October 1990, 4 October 1990

Locality 27. ’ Cellaria meadow,” west of Banjole
Island, mud bottom (SCUBA), 35 m depth
(45°04.0'N, 13°36.3'E). 29 September 1987, 7
June 1988, 9 October 1990, 3 June 1997, 18
November 1997, 3 July 1998, 7 July 1998, 15
July 1998

Locality 28. Approximately 4 km southeast of Sv.

BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY
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Ivan Island, sand bottom (dredge), 35 m depth
(45°00.8'N, 13°39.2'E). 13 November 1997
Locality 29. Approximately 400 m north-north-
west of Pelago Island, 44-61 m depth
(45°02.4'N, 13°36.5'E). 13 November 1997, 9
July 1998

Locality 30. CMRR oceanographic station SJ-311,
offshore from Pula, sand bottom (SCUBA), 45
m depth (44°37.2'N, 13° 40.0'E). 4-6 June
1988, 25 September 1990

Locality 31. Channel between Sv. Ivan Island and
Pelago Island, sand bottom (dredge), 50—60 m
depth (45°02.3N, 13°36.7'E). 3 June 1988, 23
June 1988, 3 June 1997

Locality 32. Harbor by CMRR, concrete wall
(SCUBA), 05 m depth (45°04.9'N,
13°38.15'E). 3 July 1998

Locality 33. Mussel-culture station, Lim Channel,
ropes, tiles, and wooden frame of platform
(SCUBA), 0—2 m depth; pulsating salinity
changes due to actively mixing marine and
fresh spring waters (45°07.4'N, 13° 40.9'E). 24
September 1987, 10 June 1988

Locality 33a. Shell debris from mussel-culture
station, collected from channel floor immedi-
ately below. 24 September 1987

Locality 34. Outer dock, Rovinj Harbor, concrete
block (grapple hook), 4 m depth (45°04.4'N,
13°37.6'E). 12 November 1997

Locality 35. Approximately 9 km west of Istrian
Coast, fine sand bottom (Van Veen grab), 24.5
m depth. Specimens provided by A. Jaklin.
(45°26.1'N, 13°3.8’'E). 25 September 1991

Locality 36. Mud with low proportion of skeletal
detritus (probably SCUBA), 35 m depth (45°
01.1'N, 12°59.7'E). 30 October 1990

Locality 37. Approximately 560 m west of Figar-
ola, fine sand bottom (dredge), 20—30 m depth
(45°5.3'N, 36°36.8’'E). 27 June 1984

SPECIES DISTRIBUTIONS

Any taxonomic survey risks incomplete-
ness, and incompleteness in benthic marine
surveys of topographically complex areas is
virtually assured because sampling is limited
and because locally unique environments
may be missed completely. In addition, some
organisms are simply more difficult to see
than are others. It is likely that many cteno-
stome bryozoans are present in the region in-
cluded in this paper but were not found by
us because of their small size, inconspicuous
growth habits, neutral color, and tendency to
grow within tangled mats of algae and hy-
droids. Some were spotted in the laboratory
when their tentacles were protruded to feed-
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ing positions above the mats, but any others
within the mats that did not feed while in the
field of view of the microscope would have
been missed completely.

Meadows of the marine grass Posidonia
were formerly present in the region of Rov-
inj but died off in the early 1970s (D. Za-
vodnik, 1977; N. Zavodnik, 1983). Such
marine grasses carry a diverse bryozoan
fauna further south in the Adriatic and else-
where in the Mediterranean (Harmelin,
1973a; Nicoletti et al., 1995) and part of that
fauna is restricted to growth on the grasses
(e.g., Electra posidoniae Gautier, 1954) or
occurs preferentially on them (e.g., Platonea
stoechas Harmelin, 1976). Posidonia cur-
rently is extending its range back up the
eastern Adriatic coast toward Rovinj (N. Za-
vodnik, personal commun.). Should fully
developed meadows of Posidonia and other
grasses again occur there, it is likely that
locally absent epiphytic bryozoans will also
reappear.

Our collections inevitably underrepresent
environments and depth distributions of
many of the bryozoan species that we found.
Where species apparently have notable re-
strictions in depth or environment, we men-
tion this in a note on Occurrence in the spe-
cies descriptions. For all other species, oc-
currence data are summarized in appendix 1.

MEASUREMENTS AND COUNTS

Some zooidal measurements were made
optically at X50 using a Wild M8 stereomi-
croscope with an ocular micrometer. Optical
measurements were made in units of 10 pm.
Most measurements were made through ste-
reomicroscopes fitted with a digital camera
and recorded electronically with National In-
stitute of Health image analysis software.

Each measurement or count is given in the
text as mean plus or minus standard devia-
tion, observed range, and (enclosed in paren-
theses) number of specimens used and tota
number of measurements or counts made.
Except where noted, measurements are given
in microns. Measurements and counts for
cheilostome skeletons are identified by the
following acronyms and abbreviations:

AAL:
AAW:

Adventitious avicularium length
Adventitious avicularium width

HAYWARD AND MCKINNEY: ADRIATIC BRYOZOA 9

AL: Avicularium length (type defined in
text of species description)

AW: Avicularium width (type defined in text
of species description)

CL: Cauda length

DO: Distance between midpoints of adja
cent orifices

KL: Kenozooid length

KW: Kenozooid width

LW: Lyrula width

ML: Mandible length (avicularia)

MW: Mandible width (avicularia)

OL: Orifice length

OOL: Ovicellate orifice length (where differ-

ent from normal orifice width)

OOW: Ovicellate orifice width (where differ-
ent from normal orifice width)

OpL: Opesia length

OpW: Opesia width

OvL: Ovicell length

OvW: Ovicell width

OW: Orifice width

PS: Distance between pores in frontal
shield

SOD: Secondary orifice diameter

VAL: Vicarious avicularium length

VAW: Vicarious avicularium width

ZL: Autozooid length as seen on colony
surface

Z\W: Autozooid width as seen on colony sur-
face.

Measurements on cyclostome skeletons
are identified by these acronyms and abbre-
viations:

AD: Aperture diameter

ADMN: Minimum aperture diameter
ADMX: Maximum aperture diameter
AlvD: Alveoli diameter

AS: Distance between midpoints of adja-
cent apertures

ASW: Distance between midpoints of adja-
cent apertures within a row or fascicle

BrD: Branch diameter or width

Gap: Distance between edges of adjacent
fascicles

GL: Length of inflated portion of gonozooid

GW: Width of inflated portion of gonozooid

OsD: Ooeciopore diameter

OsDMN: Ooeciopore minimum diameter
OsDMX: Ooeciopore maximum diameter

PD: Peristome diameter (exterior) at outer
end
RS Distance between centers of adjacent

zooecial rows or fascicles.
Measurements and counts of polypide
structures are identified by these acronyms:
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10 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY

IH: Introvert height
LD: Lophophore diameter
LDMn:  Minimum lophophore diameter

LDMx: Maximum lophophore diameter
MD: Mouth diameter

MDMn:  Minimum mouth diameter
MDMx: Maximum mouth diameter

TL: Tentacle length

TLMn:  Minimum tentacle length
TLMx: Maximum tentacle length.

We have not provided complete synony-
mies for each species; reference to the orig-
inal description is given, together with ref-
erence to significant sources relating either to
the Adriatic or to the Mediterranean in gen-
eral. More extended synonymies are provid-
ed for formerly taxonomically confused spe-
cies, and for all species synonymic histories
may be found in the major sources cited
(e.g., Prenant and Bobin, 1956; Hayward,
1985; Hayward and Ryland, 1985a, 1998,
1999).

For the Cheilostomata, we follow the fam-
ily to suborder working classification of Den-
nis P Gordon (1989, personal commun.).
This is the classification that is being devel-
oped for eventual use in the revised Treatise
on invertebrate paleontology. Classification
of the Ctenostomata and Cyclostomata is lit-
tle modified from that of Hayward (1985)
and Hayward and Ryland (1985a), respec-
tively.

SYSTEMATIC ACCOUNTS
CLASS GYMNOLAEMATA ALLMAN, 1856
ORDER CTENOSTOMATA BUSK, 1852
FAMILY NOLELLIDAE HARMER, 1915
GENUS NOLELLA GOSSE, 1855

Nolella dilatata (Hincks, 1860)
Figure 2A

Farrella dilatata Hincks, 1860: 279.
Nolella dilatata Nordgaard, 1918: 14. Hayward,
1985: 90.

DescripTioN (AMNH 887; CMRR 2200):
Colony encrusting. Autozooids clumped or
diffuse, each consisting of an erect, cylindri-
cal portion, 1.0—2.5 mm long in present ma-
terial, of more or less constant width, ca
0.25 mm, not narrowed at base, but instead
broadened to an expanded, flat base adherent
to substratum. Proximal, encrusting portion

NO. 270

of autozooid slender, filiform, ca. 0.06 mm
wide, of variable length, linked with preced-
ing autozooid. Buds developed around edges
of expanded base of tube, developing as fi-
liform proximal portions of new autozooids.

Tentacles clear; number reported to vary
between 16 and 20, but 1822 in present ma-
terial. Lophophores bell-shaped, radially
symmetrical.

DistriBuTION: Nolella dilatata is common
in shallow coasta waters throughout the
northeast Atlantic and the Mediterranean, but
it is inconspicuous and easily overlooked. It
encrusts a variety of substrata but is most
frequent on other sessile invertebrates, in-
cluding bryozoans.

FAMILY WALKERIIDAE HINCKS, 1880
(emend. Bassler, 1953)

GENUS WALKERIA FLEMING, 1823

Walkeria tuberosa (Heller, 1867)
Figure 2B, C

Valkeria tuberosa Heller 1867: 128. Prenant and
Bobin, 1956: 255.

Walkeria tuberosa: Zabala and Maluquer, 1988:
70.

DescripTioN (AMNH 888; CMRR 2201):
Colonies thin, adherent kenozooidal stolons,
35-50 pwm wide, with clumps of erect, cylin-
drical autozooids at intervals of 2—3 mm. At
each such point the stolon buds on each side
a fan of flat, quadrangular kenozooids, 50—
100 pm diameter, each giving rise to asingle
autozooid; groups consist of up to 30 auto-
zooids on each side of the stolon. Autozooids
cylindrical, but with a square-sectioned distal
portion; abruptly constricted proximally and
thus appearing shortly stalked; up to 0.6 mm
long in present material, with maximum
width 0.2 mm. The small kenozooids also
bud further stolonal kenozooids and the col-
ony develops a ramifying form, creeping
over the substratum.

Tentacles 8, clear; lophophores radialy
symmetrical, slightly concave-sided conical.

OccuURRENCE: Epizoic on other bryozoans,
especialy Cellaria and Amathia.

DistriBUTION: Originally described from
the Adriatic, W. tuberosa has been recorded
sporadically from elsewhere in the Mediter-
ranean, from the Red Sea (Waters, 1910) and
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Fig. 2. A. Nolella dilatata (AMNH 887; 0.4 mm). B, C. Walkeria tuberosa. B. Single clump of

HAYWARD AND MCKINNEY: ADRIATIC BRYOZOA 11
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zooids (AMNH 888; 0.1 mm). C. Three stolon-connected clumps of zooids on branch of Cellaria
(AMNH 888; 0.3 mm). (In this and subsequent figures, length of the scale bar will be indicated in

parentheses.)

from the Indo-Mayalan region (Harmer,
1915; Silén, 1942).

MEASUREMENTS (CYsTID): ZL 527 = 42
wm, 480-560 (1, 7), LD 342 = 20, 320-360
(1, 10), MD 20 (1, 1), TL 344 = 18, 320—
380 (1, 10).

FAMILY VESICULARIIDAE HINCKS, 1880
GENUS BOWERBANKIA FARRE, 1837

Figure 3
The taxonomy of Bowerbankia poses
problems outside of the temperate north At-

lantic region, and it is not certain even
whether any of the five species known from
north European coasts are the same as those
recorded from northeast American coasts.
Three species have been reported from Med-
iterranean localities, namely Bowerbankia
pustulosa (Ellis and Solander, 1786) and
Bowerbankia imbricata (Adams, 1798), both
of which may develop dense shrubby colo-
nies, and B. gracilis Leidy, 1855, which typ-
ically grows as diffuse, creeping colonies of
small autozooids, individually spaced along
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NO. 270

Fig. 3. Nonpreserved ctenostomes. A. Small Bowerbankia inhabiting Tubulipora skeleton. B. Bow-
erbankia-like form with large lophophore. C. Stolonate ctenostomate with campylonemidan lophophore
of 10 tentacles. D. Robust stolonate ctenostomate with 16—17 tentacles. (0.5 mm)

a very slender, inconspicuous stolon. Bow-
erbankia caudata Hincks, 1880, character-
ized by proximally tapered, or ‘*‘ caudate’’ au-
tozooids, has for long been synonymized
with B. gracilis, yet two genetic species of
“B. gracilis’ are present in the Swansea re-
gion of South Wales (Hayward, 1985), and
it is probable that several others exist within
the wide geographic range accorded to this
taxon. Pending the results of current molec-
ular genetic investigations into the taxonomy
of Bowerbankia, species can only be distin-
guished by such characters as the shape of
the lophophore and the number of tentacles,
embryo color, breeding period, and colony
organization. Unfortunately, specieswith *‘B.
gracilis’ morphology are cryptic in habit
and usually only become apparent during the
later stages of sample sorting. Three small
species of stoloniferan ctenostomates were
present in the Rovinj collections; each was
photographed, but for none is there sufficient
morphological or other data to be certain of
its taxonomic identity, and they are here at-
tributed, tentatively, only to the genus Bow-
erbankia, as follows:

1. A small species with a short cylindrical
collar, inhabiting empty zooid tubes of

Tubulipora (fig. 3A). The lophophore
was aradially symmetrical bell of eight
tentacles; this is consistent with B.
gracilis, but there are no other grounds
for identifying it with this taxon.

2. A large species (fig. 3B) with a short
cylindrical collar and an elongate radi-
ally symmetrical bell of eight tentacles.

3. A dlightly larger epizoic species (fig.
3C) with a diffuse colony form of dis-
persed zooids on an unseen stolon. The
lophophore was a bilaterally symmet-
rical, campylonemidan bell with 10
tentacles.

Finally, an unidentified stolonate cteno-
stomate (fig. 3D) with a large lophophore of
at least 16 tentacles and a flared collar to
which much debris adheres must remain
completely unattributed: no species of Bow-
erbankia has such a large lophophore and it
is unclear to which genus this species be-
longs.

GENUS AMATHIA LAMOUROUX, 1812
Amathia pruvoti Calvet, 1911
Figure 4A

Amathia pruvoti Calvet, 1911: 59. Hayward,
1985: 136. Chimonides, 1987: 336.
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Fig. 4. A. Amathia pruvoti (AMNH 889; 0.5 mm). B. Amathia vidovici (UllZ 366; 0.5 mm).

DescripTioN (AMNH 889; CMRR 2202):
Colonies sparse, erect tufts, to 2 cm in pre-
sent material, of stiff, kenozooidal stolons,
colorless at extremities but light brown ba-
sally; attached by an encrusting portion of
stolon, without additional rhizoids. Stolon of
constant width, ca. 0.175 mm, not tapering
distally, bifurcating at intervals of 3—-6 mm;
slightly curved prior to the dichotomy, one
ramus deflected at approximately 40° to main
axis, subsidiary ramus at ca. 60° and alter-
nating left and right along the mgjor axis.
Autozooids cylindrical, closely adherent to
stolon, arranged in tight biserial groups, each
originating proximal to the dichotomy at
one-third to one-half distance between it and
preceding dichotomy. Six to 10 pairs of au-
tozooids in each group, with a single, un-
paired proximal autozooid; forming a half
spiral of about 90° around stem, with auto-
zooid length decreasing successively distally.

RemARKs. Chimonides (1987) provided a
detailed analysis of colony morphology in
this and severa other species of Amathia,

stressing the significance of growth pattern
for discriminating between them.

DisTRIBUTION: Amathia pruvoti is wide-
spread and common in shallow coastal wa-
ters throughout the Mediterranean, and on
the southwest coasts of the British Isles.

Amathia vidovici (Heller, 1867)
Figure 4B

Valkeria vidovici Heller, 1867: 128.
Amathia vidovici: Prenant and Bobin, 1956: 283.

DescriPTION: A single small tuft of this
species was collected, 7.5 mm high, com-
prising two stolon bifurcations and six au-
tozooid groups. Stolon 0.2 mm wide; auto-
zooid groups each consisting of a single
proximal autozooid and about eight pairs, all
about the same height. Each group forming
a complete spiral of 360° around the stolon,
usually commencing just proximal to a bi-
furcation and enclosing bases of the two
daughter kenozooids;, one group of auto-
zooids was situated midway between two
successive bifurcations, a characteristic of

Downloaded From: https://bioone.org/journals/Bulletin-of-the-American-Museum-of-Natural-History on 27 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



14 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY

the species noted by Prenant and Bobin
(1956). Basal attachment of A. vidovici re-
mains quite unknown (Chimonides, 1987).

RemArks: We could not locate any type
material of Valkeria vidovici in the UllZ col-
lections; instead, we illustrate part of a spec-
imen of A. vidovici from an unspecified lo-
cality in the Adriatic, in the collections of the
University of Innsbruck Institute of Zoology
(specimen 366). Although little material of
this species was collected, its morphology is
recognizably that of A. vidovici, which was
named for material from the Adriatic (Heller,
1867).

DisTrRIBUTION: Amathia vidovici is widely
distributed in shallow coastal waters of the
Mediterranean, and ranges north to Roscoff,
Brittany. It has been recorded in the western
Atlantic form Colombia to Massachusetts,
from the Cape Verde Isles and from east Af-
rica, a broad geographical range which per-
haps requires reinvestigation.

ORDER CHEILOSTOMATA BUSK, 1852
SUBORDER INOVICELLATA JULLIEN, 1888
SUPERFAMILY AETEOIDEA SMITT, 1867a
FAMILY AETEOIDAE SMITT, 1867a
GENUS AETEA LAMOUROUX, 1812

Aetea sica (Couch, 1844)
Figure 5A-C

Hippothoa sica Couch, 1844: 102.
Aetea sica: Alvarez, 1990: 24. Hayward and Ry-
land, 1998: 102.

DescripTioN (AMNH 890, 891; CMRR
2203): Colonies forming delicate, branching
traceries over biogenic substrata, especially
shell, with autozooids in branching linear
chains. Encrusting proximal portion of au-
tozooid consisting of a filiform part of vari-
able length, but just 0.05 mm wide, broad-
ening abruptly to a substantial fusiform part
0.5 mm long and 0.2 mm wide, from which
the erect distal portion arises. Thisalso varies
in length, to 1.5 mm in present material, with
a basal width of 0.1 mm, gently broadening
to about 0.15 mm at the distal end. Opesia
occupying distal third of erect portion. Cal-
cification thin and delicate, that of encrusting
portion smooth and imperforate, erect por-
tion finely but distinctly annulate.

NO. 270

Tentacles clear, 10; lophophores broadly
conical, radially symmetrical.

DistriBUTION: Occurs on a wide variety of
organic and inorganic substrata, in shallow
coastal waters throughout the M editerranean.
Aetea sica has been recorded from most of
the world's seas, but its actual Distribution is
probably more limited.

MEASUREMENTS (POLYPIDE): IH 60 pm (1,
1), LD 200280 (2, 2), TL 250-420 (2, 2).

Aetea truncata (Landsborough, 1852)
Figure 5D—F

Anguinaria truncata Landsborough, 1852: 288.
Aetea truncata: Gautier, 1962: 29. Hayward and
Ryland 1998: 104.

DescripTioN (AMNH 892, 893; CMRR
2204): Colonies white, uniserial, continuous-
ly or intermittently encrusting. Adnate sto-
loniform portion of autozooid particularly
slender, as is basal dilatation of erect dista
portion. Relatively short distal portion of au-
tozooid finely and densely punctate, lacking
any annulations. Colonies collected 26 May
1988 offshore from Rt Kriz had irregular un-
attached growth form reported in other spe-
cies of Aetea (Hayward and Ryland, 1998)
when associated with hydroid and bryozoan
turfs. They were loosely intergrown with a
tuft of Savignyella lafontii. Stoloniform por-
tions were up to 0.125 mm long but just
0.025 mm wide, broadening abruptly to 0.07
mm at base of distal portion, which was re-
flected at an angle of about 120° to long axis
of stoloniform portion. Distal portion, ac-
commodating the polypide, was 0.45-0.5
mm long, cylindrical proximally and slightly
broadened to a maximum width of 0.12 mm
at midlength. Opesia occupying about half of
total length of this part of autozooid. Distal-
ly, autozooid abruptly truncate, bearing a ter-
minal operculum. Branching varied: new sto-
loniform buds arising most frequently from
basal dilatation of autozooid, either basally
or laterally, or from basal (i.e., abfrontal) sur-
face of distal portion of autozooid, or even
from various points on stolonifom parts of
autozooids.

Tentacles clear, 11-12, usually 12; lopho-
phore broadly conical, radially symmetrical.

RemARKs: Geometry of adnate and erect
portions of autozooids, together with punc-
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ST T T Wi A ;
Fig. 5. A-C. Aetea sica. A. Group of zooids with adnate portion covered by thin sponge (AMNH
890; 0.5 mm). B. Erect portion of zooid, including opesia with terminal orifice (AMNH 891; 0.1 mm).
C. Annulae around base of erect portion of zooid (AMNH 890; 0.1 mm) D—F. Aetea truncata. D. Group
of zooids encrusting radula-scored shell surface (AMNH 892; 0.5 mm). E. Erect portion of zooid,
including opesia and inclined terminal orifice (AMNH 893; 0.1 mm). F. Smooth base of erect portion
of zooid (AMNH 893; 0.1 mm).
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tuation and lack of annulations suffice to dis-
tinguish this species from all other Mediter-
ranean species of Aetea. Balduzzi et al.
(1991) noted that the superficially similar A.
lepadiformis Waters has a very few, but dis-
tinct annulations immediately proximal to the
opesia

OccuURRENCE: This species was common to
abundant at most stations where it occurred,
encrusting dead shell and as an epizooite, es-
pecialy of other bryozoans.

DistrIBUTION: Aetea truncata has been re-
ported from temperate and tropical seas
throughout the world but, especially follow-
ing the work of Balduzzi et al. (1991), it
must be considered probable that such awide
Distribution encompasses more than one spe-
cies.

MEASUREMENTS (POLYPIDE): IH 46 + 36
pm, 20-120 (4, 17), LD 421 = 57, 280-530
(4, 29), MD 21.7 = 2.5, 2025 (3, 9), TL
299 + 55, 160—440 (4, 27).

SUBORDER SCRUPARIINA SILEN, 1941
SUPERFAMILY SCRUPARIOIDEA BUSK, 1852
FAMILY SCRUPARIIDAE GRAY, 1848
GENUS SCRUPARIA OKEN, 1815

Scruparia ambigua (d’ Orbigny, 1841)
Figure 6A

Eucratea ambigua d Orbigny, 1841: pl. 3, figs
13-17.

Scruparia ambigua: Hayward and Ryland, 1998:
108.

DescripTion (AMNH 894): Colony erect,
branching, uniserial chains of horn-shaped
autozooids, budded from encrusting chains
of identical autozooids. Frontal surface of au-
tozooid with an oval opesia occupying half
its length, bounded by athin raised rim. Em-
bryos brooded in dimorphic zooids with a
distinctive bivalved brood chamber (absent
from present material).

OccURRENCE: A portion of one colony,
comprising two encrusting autozooids and
two erect shoots, of three and one complete
autozooids, encrusting Cellaria fistulosa
(Linnaeus, 1758).

DistriBUTION: This rather inconspicuous
species is widely distributed throughout the
Mediterranean, and has been reported from
temperate and tropical seas worldwide. It is

NO. 270

often epifaunal in habit, but is rather incon-
spicuous and frequently overlooked.

SUBORDER MALACOSTEGA LEVINSEN, 1902
SUPERFAMILY MEMBRANIPOIDEA BUSK, 1852
FAMILY ELECTRIDAE D’ORBIGNY, 1851
GENUS PYRIPORA D’ORBIGNY, 1852

Pyripora sp. (Fleming, 1828)
Figure 6B, C

DescripTioN (AMNH 895): Colony en-
crusting, runner-like, inconspicuous. Auto-
zooids in uniserial chains, branching irregu-
larly; clavate, with a slender, filiform proxi-
mal portion broadening at about half total
length to an oval distal portion. Calcification
gymnocystal, smooth; opesia oval, occupy-
ing three-quarters length of distal portion,
bordered by a very narrow, indistinct cryp-
tocystal rim. No spines or polymorphs. Each
autozooid giving rise to a single distal bud,
and may also produce paired lateral buds, al-
lowing branching of the chains.

RemARKS: The single colony of Pyripora
in our material differs from P. catenularia
(Fleming, 1828), the species previously re-
ported from the northeastern Atlantic and
Mediterranean, in lacking a well-devel oped
cryptocystal rim around the opesia, having a
proportionally longer cauda, and having
proximolateral rather than more distolateral
budding.

MEASUREMENTS (SKELETAL): OpL 155 + 12
pm, 29-168 (1, 10), OpWw 81 = 8, 70-93
(1, 10), ZL 548 *= 50, 480-621 (1, 10), ZW
155 *= 9, 141-170 (1, 10).

SUBORDER FLUSTRINA SMITT, 1867b

SUPERFAMILY CALLOPOROIDEA NORMAN,
1903

FAMILY CALLOPORIDAE NORMAN, 1903
GENUS CALLOPORA GRAY, 1848

Callopora dumerilii (Audouin, 1826)
Figure 6D-G

Flustra dumerilii Audouin, 1826: 240.
Callopora dumerilii; Hayward and Ryland, 1998:
160.

DescripTioON (AMNH 896-898; CMRR
2205): Colonies encrusting, multiserial, uni-
laminar patches. Ancestrula approximately
225-250 wm long, with 10 peripheral spines;
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Fig. 6. A. Scruparia ambigua (AMNH 894; 0.5 mm). B, C. Pyripora sp. B. Group of zooids; note
proximo-medial budding (AMNH 895; 0.5 mm). C. Single zooid (AMNH 895; 0.1 mm). D-G. Callo-

pora dumerilii. D. General aspect (AMNH 896; 0.5 mm). E. Maternal zooid with ovicell (AMNH 897,
0.1 mm). F. Autozooid (AMNH 896; 0.1 mm). G. Ancestrula (AMNH 898; 0.1 mm).
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number of spines reduced and autozooids en-
larged over about 5-8 generations. Auto-
zooids elongate oval, broadest proximally,
separated by distinct grooves. Opesia oval,
bordered by a thin crenulate mural rim, en-
closing a narrow shelf of finely granular
cryptocyst, widest at the proximal end; gym-
nocyst smooth, imperforate. Four distal oral
spines present, the proximalmost pair robust
and conspicuous. A single adventitious avi-
cularium (rarely two) present on the gym-
nocyst of most autozooids, with short, co-
lumnar cystid; rostrum acute to frontal plane,
triangular, distally hooked, usually directed
proximally; with a narrow cryptocyst bor-
dering the proximal opesia, but no crossbar.
Ovicell hyperstomial, prominent, more or
less spherical, but narrowed towards arched
aperture; ectooecium membranous except for
a basal peripheral rim, entooecium coarsely
nodular. Distal to an ovicell, avicularium dis-
placed laterally, with a distolateral orienta-
tion.

Tentacles clear, 11-12; lophophores bell-
shaped, radially symmetrical.

DistrIBUTION: Common throughout the
temperate northeast Atlantic and Mediterra-
nean, on stone, shell and other organic sub-
strata, in shallow coastal habitats.

MEASUREMENTS (SKELETAL): DO 368 = 52
pm, 285-497 (3, 30), OpL 294 *= 30, 222—
350 (3, 25), Opw 208 + 16, 180-240 (3,
25), OvL 177 = 17, 156226 (3, 20), OvW
172 = 21, 129-216 (3, 20), ZL 507 + 37,
424-590 (3, 25), ZW 307 * 25, 260-357 (3,
25). (PoLypiDE): IH 30-80 um (1, 2), LD 373
31, 340-400 (1, 3), MD 20 (1, 1), TL 287
23, 260-300 (1, 3).

I+ 1+

GENUS COPIDOZOUM HARMER, 1926

Copidozoum tenuirostre (Hincks, 1880)
Figure 7A-D

Membranipora tenuirostre Hincks, 1880: 70.
Copidozoum tenuirostre: Prenant and Bobin,
1966: 257. Hayward and Ryland, 1998: 180.

DescripTioN (AMNH 899, 900): Colonies
encrusting, multiserial, unilaminar. Auto-
zooids elongate oval, distinctly separated by
well-marked grooves. Frontal surface of au-
tozooid almost entirely membranous; gym-
nocyst reduced to a smooth, proximal and
proximolateral border; cryptocyst developed
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as a coarsely granular rim, narrowed slightly
at distal end of autozooid, opesia constituting
almost three-quarters total autozooid length.
Spines absent, except in first three or four
astogenetic generations. Aviculariainterzooi-
dal, about half length of autozooid; mandible
slender, distally directed, lodged within a
narrow, parallel-sided rostrum formed from
incurved gymnocystal calcification, pivoting
on two pronounced condyles, proximal to
which there is a broad shelf of cryptocyst.
Ovicell longer than wide, domed, with adis-
tinctive coarsely nodular surface. Ancestrula
oval, with minimal development of crypto-
cyst, bordered by (?) eight slender spines; au-
tozooids of the first three or four astogenetic
generations occasionally with single spines
proximally, and two or more distally, al de-
veloped on the gymnocyst.

DistrRIBUTION: On stones and shells, in
shallow coastal habitats; C. tenuirostre is
widely distributed in the Mediterranean and
north to the western English Channel.

MEASUREMENTS (SKELETAL): AL 229 = 31
pm, 167-298 (2, 15), AW 123 + 14, 94-155
(2. 15), DO 376 *+ 63, 256—490 (3, 30), OpL
315 + 29, 268-381 (3, 30), OpW 205 = 24,
162-256 (3, 30), OvL 177 = 9, 162-190 (2,
7), OVW 190 = 14, 176-217 (2, 7), ZL 484
+ 56, 391-560 (3, 30), ZW: 322 + 26, 279—
379 (3, 30).

GENUS ELLISINA NORMAN, 1903

Ellisina gautieri Fernandez Pulpeiro and
Reverter Gil, 1993
Figure 7E-G

Ellisina gautieri Fernandez Pulpeiro and Reverter
Gil, 1993: 98. Hayward and Ryland, 1998: 192.

DescripTiON (AMNH 901): Colonies en-
crusting, multiserial, unilaminar patch. Au-
tozooids oval, separated by distinct grooves.
Frontal surface almost entirely membranous,
the extensive opesia bordered by a very nar-
row rim of granular cryptocyst, and with a
minimal area of smooth gymnocyst just vis-
ible at proximal end of autozooid. No spines.
Avicularia interzooidal, budded from distal
pore chamber of most autozooids, cystid
rounded quadrangular, ca. 0.125 mm long,
rostrum triangular, acute to frontal plane, di-
rected distolaterally. Two or more avicularia
may occur at the division of autozooid rows,

Downloaded From: https://bioone.org/journals/Bulletin-of-the-American-Museum-of-Natural-History on 27 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



2002 HAYWARD AND MCKINNEY: ADRIATIC BRYOZOA 19
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Fig. 7. A-D. Copidozoum tenuirostre. A. Genera aspect (AMNH 899; 0.5 mm). B. Autozooid
(AMNH 899; 0.1 mm). C. Maternal zooid with ovicell (AMNH 899; 0.1 mm). D. Ancestrula and early
autozooids (AMNH 900; 0.1 mm). E-G. Ellisina gautieri (AMNH 901). E. General aspect (0.5 mm).

F. Autozooids (left) and maternal zooids with ovicells bearing distal avicularia (0.1 mm). G. Ancestrula
and early autozooids (0.1 mm).
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or where regular spacing of autozooidsisdis-
turbed. Ovicell dlightly longer than wide,
domed, recumbent on substratum between
distally succeeding autozooids; smooth and
imperforate, with a distinct, longitudinal
frontal ridge and intimately associated with
distal avicularium; closed by zooidal oper-
culum.

RemARks. This species was first noted
from Marcella by Gautier (1962), as E. cf.
levata, and its identity was only recently es-
tablished by Fernandez Pulpeiro and Revert-
er Gil (1993).

DistriBUTION: E. gautieri is known from
the Atlantic coast of northwest Spain and
from the western English Channel; the single
small colony described here represents its
first record from the eastern Mediterranean.

MEASUREMENTS (SKELETAL): AL 158 *= 22
pm, 131-198 (2, 20), AW 140 = 20, 113—
184 (2, 20), DO 359 *+ 36, 296424 (2, 20),
OpL 346 = 27, 304-387 (2, 20), OpW 205
+ 15, 182-246 (2, 20), ZL 521 =+ 42, 465—
596 (2, 20), ZW 296 * 14, 274-325 (2, 20).

SUPERFAMILY FLUSTROIDEA FLEMING, 1828
FAMILY FLUSTRIDAE FLEMING, 1828
GENUS CHARTELLA GRAY, 1848

Chartella tenella (Hincks, 1887)
Figure 8A, B

Flustra tenella Hincks, 1887: 313.

Chartella tenella: Gautier, 1962: 48.

Terminoflustra tenella: Prenant and Bobin, 1966:
191.

DescripTioN (AMNH 902; CMRR 2206):
Colonies erect, flabellate, bilaminar, lightly
calcified, to 20 mm in present material; di-
viding irregularly at varying intervals, de-
veloping a narrowly lobed, frondose form.
Autozooids rectangular, flat, 0.65 X 0.25
mm. Frontal surface entirely membranous,
vertical walls lightly calcified; a short, thin
and very inconspicuous spine present at each
distal corner. Avicularia vicarious, at bifur-
cation of autozooid rows; cystid rectangular,
0.25 X 0.2 mm, thickly calcified, with sem-
ielliptical rostrum dlightly acute to frontal
plane, directed distally or just oblique to dis-
tal axis. Kenozooids filling spaces between
autozooids where bifurcating branches di-
verge and developed as tubular extensions at
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distal tips of some branches. Ovicell hemi-
spherical, completely immersed, conspicuous
through its white calcification.

Tentacles colorless, 13-15; lophophores
bell-shaped, radially symmetrical.

Light orange embryos present in material
from locality 21, 15 June 1988.

DistriBUTION: Chartella tenella is an en-
demic Mediterranean species, common in
shallow coastal habitats, and offshore to 200
m (Prenant and Bobin, 1966). It has been
widely reported throughout the western Med-
iterranean and the Adriatic.

MEASUREMENTS (SKELETAL): AL 314 pm
(1, 1), AW 221 (1, 1), DO 444 =+ 84, 301—-
632 (2, 20), OL 76 = 8, 62-92 (1, 10), OW
134 += 8, 121-148 (1, 10), ZL 685 * 81,
585841 (2, 20), ZW 250 = 36, 184-321 (2,
20). (poLyPDE): IH 201 = 74 pm, 60—-340
(2, 24), LD 595 =+ 94, 440-700 (2, 27), MD
20 (1, 1), TL 534 = 62, 400—650 (2, 24).

SUPERFAMILY BUGULOIDEA GRAY, 1848
FAMILY BUGULIDAE GRAY, 1848
GENUS BUGULA OKEN, 1815

Bugula fulva Ryland, 1960
Figure 8C-E

Bugula fulva Ryland, 1960: 86. Hayward and Ry-
land, 1998: 218.

DescripTioN (AMNH 903, 904; CMRR
2207): Colonies erect, branching, developing
as stiff, open fans, to 10 mm in present ma-
terial but recorded up to 30 mm. Branches
unilaminar, dividing by regular dichotomy,
consisting of two longitudinal autozooid se-
ries, increasing to four just prior to each di-
chotomy. Autozooids elongate, narrow, fron-
tal dimensions ca. 0.6 X 0.2 mm, slightly
tapered proximally; frontal surface entirely
membranous. Usually three large spines at
each distal corner, sometimes five on en-
closed autozooids proximal to a dichotomy,
the distalmost spine on the outer corner es-
pecially robust. Most autozooids with a lat-
eral avicularium, attached on outer edge of
frontal membrane just below proximal-most
spine; length dlightly greater than the auto-
zooid width, but variable and locally less
than width on some autozooids; beak gently
downcurved. QOvicell large, globular, with a
wide, arched aperture; entooecium with fine
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Fig. 8. A, B. Chartella tenella. A. General aspect (AMNH 902; 0.5 mm). B. Autozooids and vi-
carious avicularium (right center; AMNH 902; 0.5 mm). C—E. Bugula fulva. C. Entire colony (AMNH

903; 1 mm). D. Biserial branch (AMNH 904; 0.5 mm). E. Detailed view of avicularia, oral spines, and
ovicells (AMNH 904; 0.1 mm).

A
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radiating striations. Ancestrula distinctive:
very elongate, slender, trumpet-shaped; tu-
bular proximal portion to 2.5 mm in present
material, with oval distal opesia bordered by
six distal and three proximal spines, some-
times with an additional lateral pair between.
Tubular rhizoids budded from proximal re-
gion of ancestrula anchor the colony.
ReMARKS: Ancestrulae were present in ev-
ery colony in 1997 and 1998 samples from
the 35 m deep Cellaria meadow west of Ban-
jole Island. They were remarkable for their
length, resembling the basal kenozooids of
colonies of Caulibugula, which caused this
local population to be incorrectly identified
in an ecological study (McKinney and Jaklin,
2000). Both Prenant and Bobin (1966) and
Hayward and Ryland (1998) figured the an-
cestrula of B. fulva, and the former noted that
it might be very much longer than an auto-
zooid, although none was reported to be as
long as those described here. In other re-
spects, however, the morphology of the an-
cestrulae from Rovinj is identical to that de-
scribed previously and the exceptionally
elongate, tubular proximal portion apparently
reflects a phenotypic response to microhabi-
tat characteristics. The pattern of autozooids
at a bifurcation mostly conforms to the Type
5 of Harmer (1923), with zooid F enclosed
proximal to the bifurcation, and zooid G ad-
jacent to the axil. However, Hayward and
Ryland (1998) note that thisisinconstant and
that some dichotomies within a colony may
be achieved by simple splitting of the four
autozooid series. In one of the Rovinj spec-
imens this had occurred immediately distal
to the ancestrula, and the first bud developed
as another very elongate autozooid, reinforc-
ing the specimen’s superficial resemblanceto
Caulibugula.
Tentacles clear, 14-15; lophophores bell-
shaped, al obliquely truncate.
DistriBUTION: Bugula fulva has been
patchily recorded from the southwest British
Isles and parts of the Mediterranean, low in
the littoral zone and in shallow coastal wa-
ters. It is also associated with ports and har-
bors, and its wide occurrence in the western
Atlantic, from Brazil to Maine, perhaps sug-
gests an exotic origin as a fouling species.
MEASUREMENTS (cysTiD): AL 196 *= 19
pm, 170-235 (2, 19), DO 228 * 34, 276—
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405 (2, 20), OvL 212 + 16. 185-242 (2, 20),
OvW 194 =+ 9, 180209 (2, 20), ZL 577 +
40, 500-660 (2, 20), ZW 178 = 20, 130-
220 (4, 40). (PoLYPIDE): IH 40 um (1.10), LD
450 + 54, 360-540 (1, 10), MD 20 (1, 1),
TL 460 + 51, 400-560 (1, 10).

FAMILY BEANIIDAE CANU AND BASSLER, 1927
GENUS BEANIA JOHNSTON, 1840

Beania cylindrica (Hincks, 1886)
Figure 9A, B

Diachoris hirtissima forma cylindrica Hincks,
1886: 263.

Beania hirtissima: Gautier, 1962: 95. Prenant and
Bobin, 1966: 557.

Beania hirtissima forma cylindrica: Gautier, 1962:
96.

DescripTioN (AMNH 905; CMRR 2208):
Autozooids elongate, narrow, commonly 1.0
X 0.25 mm; tapered proximally, truncate dis-
tally, with the terminal operculum orientated
perpendicular to frontal plane. Frontal sur-
face entirely membranous, bordered by long,
thin spines: six erect spines evenly spaced
around distolateral rim of operculum, eight
to ten pairs of spines along margins of frontal
membrane, slightly incurved; additional,
equally long or longer, spines developed on
lateral and basal surfaces of autozooids,
aligned with those on frontal margins. Each
autozooid linked to six neighbors by short,
tubular connections: one proximal and two
proximolateral, all closely spaced, and three
on basal wall midway along the length of the
autozooid.

Colonies are erect tufts, to 12 mm, loosely
and irregularly branched. Primary branches
of five to eight alternating autozooid series
defining a convex fronta surface encom-
passing two-thirds circumference of branch.
Primary branches divide dichotomously at ir-
regular intervals, minor branches of two to
three autozooid series originating at axil of
dichotomies or along branch margins.
Abfrontal surface concave, with the space it
encloses crossed by basal spines of auto-
zooids. Septula on basal autozooid walls give
rise to tubular kenozooidal rhizoids which
pass proximally to attach colony to substra-
tum.

Tentacles clear, 26; lophophores bell-
shaped, radially symmetrical.
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Fig. 9. A, B. Beania cylindrica. A. General aspect (AMNH 905; 0.5 mm). B. Zooid, with frontal-
margin and basal spine rows (AMNH 905; 0.1 mm). C—E. Beania hirtissima. C. General aspect, auto-
zooids and (lower left) avicularium (lectotype, Ul1Z 34; 0.5 mm). D. Distal end of zooid, with horizontal
operculum (lectotype, Ul1Z 34; 0.1 mm). E. Autozooid with lateral stalked avicularium (AMNH 906;

0.1 mm).

Downloaded From: https://bioone.org/journals/Bulletin-of-the-American-Museum-of-Natural-History on 27 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



24 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY

RemARKs: Material described here con-
forms to the colony morphotype often de-
noted Beania hirtissima form or var. cylin-
drica. However, as discussed below, B. hir-
tissma has very different autozooid shape
and orientation plus scattered vicarious avi-
cularia, which are absent in B. cylindrica.

DistriIBUTION: Beania cylindrica has been
accorded a wide geographical Distribution,
in shallow, warm temperate to tropical seas
throughout the world, which possibly needs
to be re-examined.

MEASUREMENTS (SKELETAL): DO 549 *+ 92
wm,, 377-792 (2, 10), OL 139 = 19, 117—
176 (2, 7), OW 138 = 8, 120-149 (2, 6), ZL
993 =+ 97, 9001204 (2, 10), ZW 381 = 34,
327-443 (2, 10). (poLYPIDE): IH 602 *+ 80
pm, 500-700 (1, 10), LD 995 =+ 72, 880—
1100 (1, 8), MD 40 (1, 1), TL962 =+ 29,
920-1020 (1, 10).

Beania hirtissima (Heller, 1867)
Figure 9C-E

Diachoris hirtissima Heller, 1867: 94.

Diachoris hirtissima forma robusta Hincks, 1881
133.

Beania robusta: Gautier, 1962: 99. Zabala and
Maluquer, 1988: 101.

Lectotype (chosen here): UllZ 34.

DescripTioN (AMNH 906; CMRR 2209):
Colonies multiserial, unilaminar sheets of
closely spaced, suberect autozooids, each
linked to six neighbors by aring of six short
connecting tubes around proximal end. Au-
tozooids broadest proximally, narrowest at
the distal end; 0.8-1.0 mm long. Membra-
nous frontal surface bordered by stout spines:
three in a line along distal edge of the ter-
minal operculum and two on each side, all
especialy long and straight, to 0.5 mm; five
erect spines on each lateral margin, straight
and successively shorter proximally, each
with a shorter, thinner spine at its base, curv-
ing medially over frontal margin. Basal sur-
face of colony with three to eight irregularly
tapered and curved, thin processes on each
autozooid.

Avicularia infrequent; peduncul ate, at-
tached to lateral wall of autozooid level with
proximal corner of operculum; globose, with
a broadly triangular, distally hooked rostrum.

RemARKs: We designate as lectotype Hell-
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er's specimen illustrated here as fig. 9C and
9D (UllZ specimen 34, one of two speci-
mens in the collection indicated as Heller's
types of the species). The lectotype has the
features attributed to B. robusta, described
originally from Algiers (Hincks, 1881) as
Diachoris hirtissima forma robusta.

DisTriIBUTION: Beania hirtissima has been
accorded a wide geographical Distribution,
in shallow, warm temperate to tropical seas
throughout the world, which needs to be re-
examined in light of the characteristics of the
lectotype. As B. robusta, this rather substan-
tial Beania has been reported from a number
of localities in the northwestern Mediterra-
nean, and also from Tunisia (Gautier, 1962).
It does not seem to have been recorded from
east of the Adriatic.

MEASUREMENTS (SKELETAL): AL 216 = 14
pm, 199-230 (1, 4), AW 170 = 4, 166-176
(1, 4), DO 499 = 65, 394-600 (1, 11), OL
161 = 17, 141-194 (1, 10), OW 200 = 13,
183-222(1, 10).

Beania magellanica (Busk, 1852)
Figure 10A, B

Diachoris magellanica Busk, 1852: 54.
Beania magellanica: Gautier, 1962: 97. Prenant
and Bobin, 1966: 555.

DescripTioN (AMNH 907; CMRR 2210):
Colonies forming repent sheets, supported
above and anchored to substratum by short,
tubular, kenozooidal rhizoids. Autozooids
large, elongate oval, ca. 0.8 mm long in pre-
sent material, membranous frontal surface
with a smooth rim, lacking spines. Distal end
of autozooid rounded, edge of the operculum
fitting along distal rim; proximal end gently
tapered. Autozooids disunct, linked by tu-
bular connecting processes, 0.2 mm long;
each autozooid with six tubes: one midprox-
imal, two proximolateral, and three distobas-
al, the latter equally spaced in an arc in distal
third of the autozooid. Conspicuous, paired
avicularia present, attached to lateral walls
close to distal series of connecting tubes; pe-
dunculate, with bird’s head form, rostrum ta-
pered, curved, and distally hooked. At rest
mandible lying in frontal plane of autozooid,
with rostrum directed distally. Ovicell an in-
conspicuous, partly immersed, distal cap, not
seen in present material.
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Fig. 10. A, B. Beania magellanica (AMNH 907). A. General aspect (0.5 mm). B. Autozooid with
paired lateral stalked avicularia (0.1 mm). C, D. Beania mirabilis. (AMNH 908) C. Frontal view of
single zooid (0.1). D. Lateral view of single zooid (0.1 mm). E, F. Synnotum aegyptiacum (AMNH
909). E. Uniserial erect branch (0.5 mm). F. Single zooid (0.1 mm). G- . Scrupocellaria delilii (AMNH
910). G. Frontal surface of two biserial branches (0.5 mm). H. Reverse surface of untreated branch;
vibracular setae visible (0.5). |. Autozooid with scutum, single outer and paired inner distal spines, and
lateral avicularium (0.1 mm).
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Twenty-seven tentacles (based on single
count).

RemARrks: This is the most distinctive
Beania species occurring in the Mediterra-
nean region.

DistriBuTiON: Widely distributed through-
out the Mediterranean, in shallow coastal wa-
ters, most frequently on biogenic substrata.
Beania magellanica has been reported from
throughout the warm temperate to tropical
Atlantic, as well as from the western Pacific.

MEASUREMENTS (SKELETAL): AL 439 = 53
pm, 342-528 (3, 16), AW 151 * 14, 118-
173 (2, 15), DO 586 + 88, 438-689 (2, 15),
OL 110 *= 12, 95-126 (1, 5), OW 158 = 16,
143-184 (1, 5), ZL 713 = 55, 634—799 (3,
13), ZW 440 = 33, 373-478 (3, 13). (POLYP-
IDE): LD 1140 um (1, 1), TL 980 (1, 1).

Beania mirabilis Johnston, 1840
Figure 10C, D

Beania mirabilis Johnston, 1840: 272. Alvarez,
1990: 26. Hayward and Ryland, 1998: 244.

DescripTioN (AMNH 908; CMRR 2211):
Colonies formed from uniserial chains of au-
tozooids only lightly attached to substratum,
often largely free. Each autozooid consisting
of a filiform proximal portion comprising
more than half its length, and a boat-shaped
distal portion, broadest proximally and ta-
pered towards the terminal operculum. Cal-
cification thin and translucent, the frontal
surface entirely membranous. Four short
spines are spaced around the operculum and
another 10 pairs of equally short, thin, and
straight or only dlightly curved spines dis-
tributed aong the margins of the frontal
membrane. Each autozooid budding its suc-
cessor from the basal wall, in the proximal
third of the broad portion. Between this bud-
ding point and the filiform portion is a pair
of short, tubular processes; on rare occasions
one of these may develop as a zooid bud,
allowing colony to branch, but most auto-
zooids uniserially arranged.

Tentacles clear, 19-21; lophophores bell-
shaped, radially symmetrical.

DistriBUTION: Probably common in coast-
al habitats throughout the northeast Atlantic
and the Mediterranean, on a wide variety of
organic and inorganic substrata, but its in-
conspicuous colonies are easily overlooked.

NO. 270

Beania mirabilis has been described also
from Indo-Pecific localities, but these records
require reexamination.

MEASUREMENTS (cysTiD): ZL (distal) 677
+ 45 pm, 620-780 (2, 13), ZW (distal) 280
(1, 1). (PoLyPiDE): IH 295 = 59 pum, 229—
343 (2, 3), LD 642 = 130, 491-806 (2, 4),
TL 532 = 128, 395-689 (2, 9).

FAMILY EPISTOMIIDAE GREGORY, 1893
GENUS SYNNOTUM PIEPER, 1881

Synnotum aegyptiacum (Audouin, 1826)
Figure 10E, F

Loricaria aegyptiaca Audouin, 1826: 243; Savig-
ny, 1809: pl.13, figs 4(1)—4(5).

Synnotum aegyptiacum: Prenant and Bobin, 1966:
461. Zabala and Maluguer, 1988: 100.

DescripTioN (AMNH 909; CMRR 2212):
Colony erect, branching, jointed, to 7.5 mm
in present material. Autozooids slender, fu-
siform, narrowest proximally, broadest dis-
tally; arranged in back-to-back pairs, each
separated from preceding pair by a slender,
tubular chitinous node. Frontal surface en-
tirely membranous, with a termina opercu-
lum dlightly acute to frontal plane. Squat,
sessile avicularia present on disto-basal sur-
faces of some autozooids, others bearing
larger, pedunculate, bird’'s head type with
short, hooked mandible. Embryos brooded in
distinctive globular, dimorphic zooids (not
found in present material). Each autozooid of
a pair giving rise to a single bud disto-ba-
sally, which traverses the basal wall junction
of the succeeding autozooid pair as a slender
tube, then expands distal to them to form
broad distal portion of new autozooid. Au-
tozooid thus consisting of a proximal tube
comprising two-thirds its total length and a
fusiform distal portion bearing the frontal
membrane. The node between each auto-
zooid pair, consequently, consisting of four
closely juxtaposed tubes.

DistriBUTION: Widespread and common
throughout the Mediterranean, in shallow
coastal waters, and recorded from warm tem-
perate and tropical seas worldwide.

MEASUREMENTS (SKELETAL): ZL 500 *+ 41
pm, 430-577 (2, 21).
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FAMILY CANDIDAE D’'ORBIGNY, 1851
GENUS SCRUPOCELLARIA LEVINSEN, 1909

Scrupocellaria delilii (Audouin, 1826)
Figure 10G-

Crisia delilii Audouin, 1826: 242. Savigny, 1809:
pl. 12, fig. 3.

Scrupocellaria macandrei: Heller, 1867: 87.

Scrupocellaria delilii: Gautier, 1962: 86. Prenant
and Bobin, 1966: 435.

DescripTioN (AMNH 910; CMRR 2213):
Colonies erect, branching dichotomously, to
20 mm high in present material. Branching
frequency variable, at 2-mm intervals in
proximal regions of colony, to 4 mm or more
towards distal portion; each ramus originat-
ing as a bipartite, tubular chitinous joint.
Branches flat, consisting of two alternating
longitudinal autozooid series; opesiae of ad-
jacent autozooids overlapping for about one-
fifth of total length. Autozooids ca 0.5 X
0.25 mm; opesia oval, comprising more than
half total frontal length, bordered by finely
granular cryptocystal rim. Two spines pre-
sent, one on each distal corner of opesia,
erect, slender and curved, converging medi-
aly above operculum. A small scutum pre-
sent proximal to inner distal spine, with a
slender stalk curving over frontal membrane;
oval, or dlightly crescentic, consisting largely
of aproximal lobe, with only a minimal lobe
distal to stalk. Each autozooid with a prom-
inent lateral avicularium, its cystid half as
long as opesia, rostrum 0.15 mm long, sharp-
ly hooked distally and projecting distinctly
from branch margin. Small frontal avicularia
present on some autozooids, proximal to
opesia, with short, triangular rostrum perpen-
dicular to branch axis. Ovicell short, broad,
tilted towards branch axis, imperforate. A
small vibraculum on abfrontal surface of
each autozooid, with setal groove straight
and extending halfway to middle of the au-
tozooid; two such vibracula in axil of each
dichotomy.

DistriBUTION: Scrupocellaria delilii has
been reported from the Atlantic coasts of
Spain, south to Madeira, and from numerous
localities in the Mediterranean. It has also
been recorded from the Red Sea, the Indian
Ocean, Australia and the West Pacific, but
this wider Distribution possibly encompasses
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the geographical ranges of more than one
species.

MEASUREMENTS (SKELETAL): DO 323 * 47
pm, 245-413 (2. 20), OpL 217 = 21, 178—
243 (2, 20), Opw 137 =+ 15, 107-161 (2,
20), ZL 425 = 31, 383-503 (2, 20), ZW 219
+ 16, 188-251 (2, 20).

Scrupocellaria scrupea Busk, 1851
Figure 11A-E

Scrupocellaria scrupea Busk, 1851: 83. Hayward
and Ryland, 1998: 274.

DescripTioON (AMNH 911-913; CMRR
2214): Colonies to 18 mm in present mate-
rial, dichotomously branching at frequent in-
tervals, giving dense, bushy form. Opesia oc-
cupying half or less of total autozooid length;
each autozooid with three spines on outer
distal angle, two on the inner. Scutum arises
close to base of proximal-most inner spine;
lobe reniform, not pointed distally, covering
amost half the area of the opesia. Prominent
lateral avicularium present on each auto-
zooid, with hooked rostrum, but no frontal
avicularia. Basal vibraculum present at prox-
imal end of each autozooid, aligned disto-
proximally, and two at axil of each dichoto-
my. Ovicell broader than long, inclined to-
wards median longitudinal axis of the
branch; lightly calcified, with a single, irreg-
ular foramen close to aperture.

Tentacles clear, 11; lophophores bell-
shaped, radially symmetrical.

DistriBUTION: In shallow coastal habitats
throughout the Mediterranean, and north to
the southwest British Isles.

MEASUREMENTS (SKELETAL): DO 319 * 66
pm, 246-459 (2, 20), OpL 166 = 16, 137—
195 (2, 20), OpW 109 *+ 9, 95-129 (2, 20),
ZL 378 = 31, 326-435 (2, 20), ZW 201 =
17, 177-233 (2, 20). (poLYPIDE): IH 13 = 23
pm, 0—40 (1, 4), LD 273 = 31, 240-300 (1,
4), TL 327 = 23, 300—-340 (1, 4).

Scrupocellaria scruposa (Linnaeus, 1758)
Figure 11FJ

Sertularia scruposa Linnaeus, 1758: 815.
Scrupocellaria scruposa: Gautier, 1962: 92. Hay-
ward and Ryland, 1998: 276.

DescripTioN (AMNH 909, 914-916;
CMRR 2215): Colonies erect, branching
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Fig. 11. A-E. Scrupocellaria scrupea. A. Frontal surface of untreated branches (AMNH 911; 0.5
mm). B. Frontal surface of bleached branch (AMNH 912; 0.5 mm). C. Reverse surface of treated branch
(AMNH 912; 0.5 mm). D. Autozooids with scutum, distal spines, and lateral avicularia (AMNH 911;
0.1 mm). E. Maternal zooids with ovicells (AMNH 913; 0.1 mm). F-J. Scrupocellaria scruposa. F.
Frontal surface of untreated branches (AMNH 914; 0.5 mm). G. Frontal surface of bleached branch
(AMNH 909; 0.5 mm). H. Reverse surface of treated branch (AMNH 915; 0.5 mm). |. Autozooid with
distal spines, lateral avicularium, and vibraculum with seta (AMNH 916; 0.1 mm). J. Maternal zooids
with ovicells (AMNH 915; 0.1 mm).
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tufts, to 20 mm in present material; branches
dividing dichotomously, each ramus sup-
ported by a bipartite, chitinous joint. Branch-
es flat, consisting of two alternating auto-
zooid series, opesiae of adjacent autozooids
not or scarcely overlapping. Autozooids
elongate, slender, commonly 0.5 X 0.2 mm,
with narrowly oval opesia occupying half or
less of total frontal length; opesia with a nar-
row border of cryptocystal calcification.
Three spines present at outer distal corner of
autozooid, two at inner corner, all erect,
straight and slender. No scutum. Lateral av-
iculariavariably sized, from one-third to one-
half length of opesia; rostrum perpendicular
to longitudinal branch axis, projecting con-
spicuously, with pronounced distal hook. A
small, distaly directed frontal avicularium
present distal to ovicell, which is globular,
longer than wide, with a highly arched ap-
erture and drop-shaped frontal fenestra. Bas-
al vibraculum small, at outer proximal corner
of autozooid; cystid paralel to longitudinal
branch axis, with short setal groove only
dlightly oblique to it. Two vibracula present
at axil between each dichotomy.

DisTrRIBUTION: Scrupocellaria scruposa is
common in shallow coastal waters in the en-
tire northeast Atlantic region, from lceland
to the Cape Verde Islands, and throughout
the Mediterranean.

MEASUREMENTS (SKELETAL): DO 364 *= 89
pm, 273-501 (2, 19), OpL 209 *+ 29, 170—
274 (2, 16), OpwW 127 + 20, 106-191 (2,
16), OvL 168 = 17, 151184 (2, 4), OvW
183 + 9, 171-193 (2, 4), ZL 491 + 37, 428—
543 (2, 15), ZW 183 =+ 20, 137-212 (2, 16).

GENUS CABEREA LAMOUROUX, 1816

Caberea boryi (Audouin, 1826)
Figure 12A—E

Crisia boryi Audouin, 1826: 242. Savigny, 1809:
pl. 12 figs 4.1-4.6.

Caberea boryi: Gautier, 1962: 93. Prenant and
Bobin, 1966: 449. Hayward and Ryland, 1998:
252.

DescripTioN (AMNH 917-919; CMRR
2216): Colonies stiff, erect fans, to 8 mm
high in present material, with cylindrical
branches dividing dichotomously at regular
intervals; without visible joints at the di-
chotomies. Autozooids in two alternating
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longitudinal series, or three just prior to di-
chotomies, defining the frontal surface of the
branch, commonly 0.35 X 0.2 mm. Frontal
planes of the two autozooid series angled at
about 90° to each other; longitudinal axis of
each autozooid dlightly oblique to branch
axis, inclining medially. Frontal surfaces of
alternate autozooids slightly overlapped;
opesia and operculum together constituting
four-fifths of total frontal length, bordered
proximally and laterally by broad, finely
granular cryptocyst, no frontal gymnocystal
calcification present. Three distal oral spines
present: two on inner distal angle of auto-
zooid and one, very much longer, on the out-
er distal angle. Much of opesia obscured by
thick, oval scutum, attached by a thick stalk
just proximal to inner distal spines; its distal
edge straight, abutting with a blunt process
projecting from opposite, outer edge of the
opesia, and defining the proximal border of
the operculum, which is terminal in position
and tilted basally at a marked angle to frontal
plane. A small adventitious avicularium on
the inner distal angle of many autozooids,
with short triangular mandible, distally di-
rected; frequently, a much larger avicularium
proximal to dichotomy, with broadly trian-
gular rostrum frontally directed and almost
perpendicular to frontal plane. Ovicell re-
cumbent on distally succeeding autozooid,
inclined medially; broader than long, with
highly arched aperture bordered by broad
band of uncalcified ectooecium. Abfrontal
surface of colony distinctive: basal wall of
each autozooid obscured by a large, proxi-
mally tapered vibraculum; seta 1.5 mm long,
finely toothed along one edge, fitting into a
narrow groove extending from outer distal
edge of vibraculum, proximally and medial-
ly, contributing to a pronounced ridge ex-
tending length of branch. Thin kenozooidal
rhizoids arising from vibracular chambers,
passing proximally along median abfrontal
surface of each branch and coalescing as
thick bundles at base of colony.

Tentacles clear, 13; lophophores campy-
lonemidan.

DistriBUTION: Caberea boryi is wide-
spread and abundant in shallow inshore wa-
ters throughout the Mediterranean, and rang-
es northwards to the southwest British Isles,
and southwards to South Africa. It has been
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Fig. 12. A-E. Caberea boryi. A. Frontal surface of untreated branches (AMNH 917; 0.5 mm). B.
Serrated vibracular setae (AMNH 917; 0.1 mm). C. Ancestrula (AMNH 918; 0.1 mm). D. Reverse
surface of treated branch with conspicuous proximally tapered vibraculae (AMNH 919; 0.1 mm). E.
Frontal surface of branch, with autozooid (right) and (left) maternal zooid with ovicell and distal avi-
cularium (AMNH 917; 0.1 mm).
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recorded from the Red Sea and the Indian
Ocean, and from the West Pacific.

MEASUREMENTS (SKELETAL): DO 223 = 34
pm, 172-310 (3, 28), OvL 122 + 9, 110—
137 (1, 6), OvW 156 =+ 14, 142-181 (1, 6),
ZL 357 + 40, 265-435 (3, 29), ZW 147 +
11, 132-169 (1, 9). (PoLYPDE): IH 32 = 7
pm, 20-40 (1, 9), LDMn 438 = 27, 400—
460 (1, 6), LDMx 497 = 37, 440-540 (1, 9),
MD 20 = 0 (1, 5), TL 443 = 55, 360-540
(1, 10).

SUPERFAMILY MICROPOROIDEA GRAY, 1846
FAMILY MICROPORIDAE GRAY, 1848
GENUS CALPENSIA JULLIEN, 1888

Calpensia nobilis (Esper, 1796)
Figure 13A-C

Cellepora nobilis Esper, 1796: 145.

Membranipora bifoveolata Heller, 1867: 95.

Calpensia nobilis: Gautier, 1962: 59. Zabala,
1986: 289. Zabala and Maluquer, 1988: 90.
Hayward and Ryland, 1998: 292.

DescripTioN (AMNH 981, 1008; CMRR
2217): Colonies widely spreading, multiser-
ial, flat, light-colored grayish-brown sheets,
often exceeding 10 X 10 cm; through suc-
cessive phases of regeneration and over-
growth may form thick cylinders and nodules
on every kind of hard substratum. Auto-
zooids simple rectangles or hexagons with a
thick, densely perforated cryptocyst, a small
terminal opesia, equivalent to about 12% to-
tal autozooid length and coincident with the
operculum, and paired opesiules almost as
large as opesia. Outer epitheca glistens in
dried material. First asexual zooid budded
from distal end of ancestrula but with growth
direction oriented 120° with respect to an-
cestrula and lying beside ancestrula, estab-
lishing early colony growth in direction op-
posite the polarity of the ancestrula (fig.
13C). Occasional reparative autozooidal bud-
ding. No polymorphs.

Cystids are occupied by a succession of up
to four generations of polypides, and the
brown body remains of previous polypides
are stored in the proximal portions of zooids.
Proximal portions of large colonies are se-
nescent and commonly are bright green in
color due to a thin growth of chlorophyte
algae.

Tentacles clear, 19—22; lophophores bell-
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shaped, radially symmetrical, supported on
very long introverts, commonly overlapped
with adjacent lophophores up to 300 pm.

RemARKs: This common and conspicuous
Mediterranean species is sufficiently distinc-
tive to be recognized with the unaided eye.
Poluzzi and Coppa (1991) described growth
and regeneration in C. nobilis, in relation to
spatial competition. McKinney and Jaklin
(1993) reported ephemeral populations of
free-lying colonies composed of single zo-
oid-thick sheets, up to severa centimetersin
diameter, off the Istrian Peninsula 30 to 50
km south-southwest of Pula. Ristedt (1991)
described the ancestrula and early astogeny,
but sexual reproduction has not been de-
scribed.

OccuRRENCE: This species encrusts virtu-
aly every type of nontoxic firm to hard sub-
stratum, including rock, shell debris, pottery,
glass, other bryozoans, thecate ascidians,
and—elsewhere in the Adriatic and Mediter-
ranean (Poluzzi and Coppa, 1991)—marine
grasses.

DistriIBUTION: The species is widespread
throughout the Mediterranean and occurs
sparsely northwards to the Gulf of St. Malo,
and on the northwest African coast.

MEASUREMENTS (SKELETAL): DO 530 *= 93
pm, 366684 (2, 20), OpL 96 = 8, 80-107
(2, 20), OpW 150 = 17, 119-174 (2, 20),
ZL 817 = 70, 719-935 (2, 20), ZW 383 =
36, 322-439 (2, 20). (PoLYPIDE): IH 495 =+
283 um, 2201200 (4, 21), LD 955 * 128,
480-1140 (4, 40), MD 34 *+ 8, 20-50 (3, 9),
TL 654 + 63, 560-820 (4, 18).

GENUS ROSSELIANA JULLIEN, 1888

Rosseliana rosselii (Audouin, 1826)
Figure 14A—E

Flustra rosselii Audouin, 1826: 240.

Membranipora rosselii: Hincks, 1880: 166.

Rosseliana rosselii: Canu and Bassler, 1925 17.
Hayward and Ryland, 1998: 294.

Rosseliana ““sp. nov.” Gautier, 1962: 63.

DescripTioN (AMNH 1053-1055; CMRR
2218): Colonies multiserial encrusting, flat,
beige colored. Autozooids arched oval dis
tally and tapered proximally (proximal shape
determined by shape of immediately preced-
ing zooids), with boundaries marked by
prominently raised lateral walls around
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Fig. 13. A-C. Calpensia nobilis. A. General aspect (AMNH 981; 0.5 mm). B. Autozooid (AMNH
981; 0.1 mm). C. Ancestrula and early autozooids (AMNH 1008; 0.2 mm). D—H. Moallia circumcincta.
D. General aspect (AMNH 920; 0.5 mm). E. Lectotype, untreated, with several kenozooids at colony
margin (upper right; UllZ 116; 0.5 mm). F. Lectotype, autozooid (UllZ 116; 0.1 mm). G. Maternal
zooid with ovicell, flanked by autozooids (AMNH 920; 0.1 mm). H. Ancestrula and early autozooids
(AMNH 921; 0.1 mm).
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Fig. 14. A-E. Rosselianarosselii. A. General aspect (AMNH 1053; 0.5 mm). B. Autozooid (AMNH
1053; 0.1 mm). C. Maternal zooid with largely immersed ovicell (AMNH 1054; 0.1 mm). D. Growing
edge of colony (AMNH 1055; 0.10 mm). E. Ancestrula and early autozooids (AMNH 1055; 0.2 mm).

arched distal end. Gymnocyst absent; cryp-
tocyst flat to gently arched transversely, with
coarse-grained or finely tuberculate surface.
Opesia terminal, semielliptical with very
slightly concave proximal edge, equivalent to
about 40% total autozooid length. Ancestrula
similar to autozooids; first three asexually
budded zooids distal and distolateral; pri-
mary astogenetic zone of change only three
or four generations Ovicell small, largely im-
mersed, apparent as shallow crescentic cap at
distal end of zooid.

Tentacles clear, 15; lophophores bell-
shaped, radially symmetrical away from col-
ony margin between chimneys, obliquely
truncate adjacent to chimneys and colony
margin; introverts long.

RemARKS: Gautier (1962: 63—64) used R.
rosselii for Rosseliana with large zooids

(length 0.70-0.82 mm) and distinguished an
unnamed new species for colonies with
smaller zooids (length 0.40-0.68 mm). We
encountered only colonies with the smaller
zooids, essentially equivalent in size to the
zooids of colonies attributed to R. rosselii
around Britain (Hayward and Ryland, 1998:
294). Prenant and Bobin (1966: 346-348)
noted the two forms recognized by Gautier
but indicated that they seem to co-occur eco-
logically and geographically and could not at
the time be separated into two distinct spe-
cies. Although only one of the forms has
been found by us in the northern Adriatic,
suggesting that the geographic ranges of the
two *‘forms’ or perhaps species are not fully
coincident, we have preferred to retain the
name R. rosselii for the northern Adriatic
specimens.
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DistrIBUTION: This species is widespread
in the eastern temperate Atlantic, from the
Cape Verde Islands to Shetland, and through-
out the Mediterranean.

MEASUREMENTS (SKELETAL): DO 452 + 46
pm, 363-520 (2, 20), OpL 246 = 24, 218
308 (2, 20), OpW 227 = 27, 185277 (2,
20), ZL 591 + 30, 533-668 (2, 20), ZW 375
+ 45, 307-457 (2, 20). (poLYPIDE): IH 366
+ 127 wm, 200720 (2, 22), LDMn 560 =
62, 400-630 (2, 13), LDMx 622 + 72, 420—
840 (2, 24), MD 24 = 3, 20-30 (2, 10),
TLMn 476 = 62, 340-590 (2, 23), TLMx
588 + 113, 400—790 (2, 25).

GENUS MOLLIA LAMOUROUX, 1816

Mollia circumcincta (Heller, 1867)
Figure 13D—H

Membranipora circumcincta Heller, 1867: 96.
Mollia circumcincta: Gautier, 1962: 61. Zabala
and Maluquer, 1988: 92.

NeoTtvPe (chosen here): UllZ 116.

DescripTioN (AMNH 920, 921; CMRR
2219): Colonies light orange, encrusting,
multiserial, unilaminar sheets. Autozooids
oval, 0.375-0. 50 mm; digunct, each linked
to its neighbors by about 12 short, tubular
communication organs. Frontal body wall
membranous, underlain for about two-thirds
of its extent by a vitreous, granular crypto-
cyst; opesia semidlliptical, the proximal edge
straight or slightly convex, and gently arched
frontally, with indistinct opesiular indenta-
tions at each corner. Vertical walls of the au-
tozooid develop a crenulate mural rim, which
is especially raised distally, forming a cowl
above the distal edge of the opesia. Spines
absent, except in first two or three astoge-
netic generations. Ovicell hemispherical, par-
tially immersed, with a crenulate vertical
wall bordering a vitreous, nodular cryptocys-
tal frontal surface. No polymorphs other than
kenozooids, which may occur in clusters.

Tentacles clear, 15; lophophores bell-
shaped, radially symmetrical away from col-
ony margin between chimneys, obliquely
truncate adjacent to chimneys and colony
margin; introverts long.

RemARKS. Specimens of Mollia circum-
cincta collected from the Rovinj area are
conspecific with bryozoan specimen 116 in
the University of Innsbruck Institute of Zo-

NO. 270

ology, labeled as ** Caleschara patellaria var.
circumcincta Heller. Adria (S. Heller) 9837.”
There is no annotation that this specimen is
one of Heller's original types, but we illus-
trate it here as at least an indication of long
consistency in concept of the species and
designate it as neotype for the species. If
eventually discovered to be a specimen on
which Heller originally described Membran-
ipora circumcincta, it should be redesignated
as lectotype.

DistriBUTION: This pretty species was first
described from the Adriatic (Heller, 1867)
and has been reported from very few addi-
tional localities. It is known from the Siculo-
Tunisian shelf and the northwest Mediterra-
nean (Gautier, 1962), but does not seem to
range outside of the Mediterranean.

MEASUREMENTS (SKELETAL): DO 336 *= 36
pm, 264—412 (2, 20), OpL 86 * 14, 62-107
(2, 20), OpW 120 = 19, 84-159 (2, 20), OvL
102 = 10, 82-115 (2, 17), OvW 174 = 12,
156206 (2, 17), ZL 410 = 35, 371-479 (2,
20), ZW 267 *= 24, 234-338 (2, 20).

SUPERFAMILY CELLARIOIDEA FLEMING, 1828
FAMILY CELLARIIDAE FLEMING, 1828
GENUS CELLARIA ELLIS AND SOLANDER, 1786

Ceéllaria fistulosa (Linnaeus, 1758)
Figure 15A-E

Eschara fistulosa Linnaeus, 1758: 804.
Cellaria fistulosa: Hayward and Ryland, 1998:
306.

DescripTioN (AMNH 922; CMRR 2220):
Colonies erect, branching, consisting of rig-
id, cylindrical internodes formed from alter-
nating whorls of three to six autozooids,
linked by flexible, chitinous nodes at which
dichotomous branching occurs. Internodes
2-9 mm long, typically about 5 mm, in pre-
sent material, with diameter 0.45-0.7 mm,
typically about 0.55 mm. Colonies attach by
bundles of tubular rhizoids developed from
the frontal cuticles of the proximal auto-
zooids of the colony. Autozooids diamond-
shaped or hexagonal in outline; successive
autozooids of longitudinal rows commonly
but not always in contact along common
transversely linear border and completely
bounded laterally by the two adjacent offset
rows of autozooids; less commonly succes-
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Fig. 15. A-E. Cellaria fistulosa (AMNH 922). A. Typica surface of young branch, distal joints not
yet decalcified (0.5 mm). B. Branch with swollen area of maternal zooids (bottom of figure) and (top
left) only one distal joint decalcified (0.5 mm). C. Branch segment with several distal autozooids with
proximal perforations from which non-calcified rhizooidal kenozooids emerged (0.5 mm). D. Autozooids
(bottom of figure) with proximal perforations for kenozooids, small avicularium (center), and maternal
zooids with brood chambers (top of figure; 0.1 mm). E. Avicularium separating two maternal zooids
with calcified plates restricting brood chamber apertures (0.1 mm). F—K. Cellaria salicornioides. F.
Typical surface of young branch, distal joints not yet decalcified (AMNH 923; 0.5 mm). G. Autozooids,
one with proximal perforation for kenozooid (AMNH 923; 0.1 mm). H. Base of laterally budded branch
(AMNH 923; 0.2 mm). I. Avicularium (AMNH 924; 0.1 mm). J. Polymorphic zooid from which lateral
branch arose (AMNH 923; 0.2 mm). K. Lateral profile of avicularium (left) (AMNH 924; 0.1 mm).
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sive zooids in longitudinal rows separated by
line marking contact between the two adja-
cent offset rows of autozooids. Frontal mem-
brane distinct and glistening in living mate-
rial; in cleaned specimens, cryptocystal fron-
tal shield concave between prominent ridges
marking boundaries of autozooids. Calcifi-
cation finely nodular; opesia wider than long,
equivalent to one-sixth zooid length, distal
rim arched and finely beaded, proximal rim
convex, with a blunt, frontally curved den-
ticle in each proximal corner. A pair of well-
marked longitudinal cryptocystal ridges ap-
parent on each side of the opesia, extending
proximal to it, converging but not meeting.
Avicularia about one-third length of auto-
zooids, rounded-quadrangular, with a narrow,
semielliptical opesia; mandible narrowly
crescentic, supported on an arched rostrum,
directed distally or distolaterally. Ovicell ap-
erture small and rounded, situated immedi-
ately distal to opesia, partially occluded in
older parts of colonies by calcified plate ex-
tending from proximal edge, as has been not-
ed elsewhere for C. salicornioides (Hayward
and Ryland, 1998).

Tentacles clear, 13; lophophores bell-
shaped, radially symmetrical.

DistriBuTION: Common in shallow, coastal
waters throughout the Mediterranean, and
northwards to the British Isles, western Nor-
way and |celand.

MEASUREMENTS (SKELETAL): DO 314 * 23
pm, 252-345 (2, 16), OpL 71 = 8, 60-87
(2, 20), OpW 107 = 8, 97-126 (2, 17), ZL
564 = 21, 510-601 (2, 20), ZW 262 + 14,
241-283 (2, 15). (PoLYPIDE): IH 67 = 27 pm,
20-100 (1, 6), LD 534 + 38, 490-580 (1, 7)
MD 30 (1, 1), TL 437 + 29, 400—480 (1, 6).

Céllaria salicornioides Lamouroux, 1816
Figure 15F—K

Cellaria salicornioides Lamouroux, 1816: 127.
Cellaria salicornioides: Hayward and Ryland,
1998: 308.

DescripTioN (AMNH 923, 924; CMRR
2221): Colonies erect and branching, with
slender, cylindrical internodes consisting of
alternating whorls of two to five autozooids.
Colonies, branches, and internodes may be
as long as those of C. fistulosa, but tend to
be far more diffuse and delicate, so that the

NO. 270

two species are readily separated by the un-
aided eye. Autozooids oval to hexagonal or
almost rectangular, with regular quincuncial
arrangement, so that commonly none is in
contact with those autozooids immediately
distal and proximal to it. Opesia in dista
third of zooid, semicircular, with crenulate
distal rim and convex, dlightly projecting
proximal rim; short, bluntly tapered denticles
just visible in proximal corners. Cryptocyst
deeply concave, with well-marked longitu-
dinal ridges especially prominent lateral to
the opesia, grading into the autozooid bound-
ary distally, but converging proximally to de-
fine a complete rim distinct from the zooid
margin. Avicularia sporadic, distinctive: as
large as an autozooid, with semicircular ros-
trum projecting at acute angle from frontal
plane, supporting a conspicuous, brown man-
dible. Ovicell aperture a simple round open-
ing distal to the opesia.

DistriBUTION: In shallow coastal waters;
widespread throughout the Mediterranean,
ranging northwards along the western coasts
of Britain and Ireland, to Shetland.

MEASUREMENTS (SKELETAL): DO 306 * 47
pm, 224-399 (2, 20), OpL 59 + 4, 53-68
(2, 20), OpW 81 = 7, 7199 (2, 20), ZL 439
+ 33, 383-532 (2, 20), ZW 213 + 17, 175-
240 (2, 20).

SUBORDER ASCOPHORA LEVINSEN, 1909
INFRAORDER ACANTHOSTEGA LEVINSEN, 1902
SUPERFAMILY CRIBRILINOIDEA HINCKS, 1879
FAMILY CRIBRILINIDAE HINCKS, 1879
GENUS COLLARINA JULLIEN, 1886

Collarina balzaci (Audouin, 1826)
Figure 16A—C

Flustra balzaci Audouin, 1826: 239.

Cribrilina punctata: Hayward and Ryland, 1979:
56.

Collarina balzaci: Zabala, 1986: 359. Zabala and
Maluquer, 1988: 105. Bishop, 1988: 749. Hay-
ward and Ryland, 1998: 318.

DescripTION (AMNH 912, 925, 926;
CMRR 2222): Colonies encrusting, multi-
serial, unilaminar, small, irregular patches.
Autozooids small, oval, with indistinct
boundaries; gymnocyst rarely visible frontal-
ly. Frontal shield of four to seven pairs of
costae; each costa with a prominent tubae-
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Fig. 16. A-C. Collarina balzaci. A. General aspect (AMNH 912; 0.5 mm). B. Autozooid (right)
and (left) maternal zooid with ovicell (AMNH 925; 0.1 mm). C. Ancestrula and early autozooids
(AMNH 926; 0.1 mm). D, E. Figularia figularis. (AMNH 925). D. Genera aspect (0.5 mm). E. Au-
tozooid (0.1 mm).
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form pelmatidium proximally, together form-
ing a raised peripheral ring; two or three
smaller pelmatidia along median fusion of
costae. Intercostal pores large, typically one
to three between each adjacent pair of costae.
Apertural bar thickened, raised and mucro-
nate. Orifice semicircular, wider than long;
four oral spines, proximal pair elongate and
curving over ovicell in fertile autozooids.
Avicularia adventitious, single or paired, on
each side of apertural bar, with short, trian-
gular rostrum laterally directed. Ancestrula
small, lacking adventitious avicularia, with
fewer pairs of costae than subsequently bud-
ded autozooids. Ovicell recumbent on sub-
stratum, variably shorter or longer than wide,
domed, with up to 20 tubaeform pores reg-
ularly distributed over its surface; a small av-
icularium at its distal edge, identical to the
others, distally directed. Both autozooids and
ovicell with large and conspicuous basal pore
chambers.

RemMARKS. The taxonomic status of this
species was finally stabilized by Bishop
(1988) through the selection of a neotype
specimen.

DisTrRIBUTION: The species is widely dis-
tributed throughout the Mediterranean, on
stone, shell, red seaweeds and Posidonia, and
ranges northwards to western Britain and the
Faroe Isles.

MEASUREMENTS (SKELETAL): Al 79 = 6
pm, 7091 (1, 10), AW 53 + 5, 47-61 (1,
10), DO 401 =+ 61, 312-548 (4, 40), OL 59
+ 11, 38-80 (4, 32), OW 110 * 14, 77-134
(4, 33), OvL 244 + 27, 189-290 (3, 15),
OvW 230 =+ 12, 210-245 (3, 15), ZL 516 =+
51, 484-668 (4, 40), ZW 318 + 32, 333—
436 (4, 40).

GENUS FIGULARIA JULLIEN, 1886

Figularia figularis (Johnston, 1847)
Figure 16D, E

Lepralia figularis Johnston, 1847: 314.
Figularia figularis. Hayward and Ryland, 1998:
338.

DescripTion (AMNH 925): Colonies en-
crusting, multiserial, unilaminar. Autozooids
rectangular to irregularly polygonal, convex,
separated by deep grooves. Primary orifice
about as wide as long, proximal border shal-
lowly concave and frontally arched, between

NO. 270

small, rounded condyles. No ora spines.
Frontal surface a costate shield, comprising
two-thirds total autozooid length, with a
broad area of proximal gymnocyst extending
distally as a narrower band on each side.
Shield formed from 10-12 short costae,
fused medially and at intervals laterdly,
leaving small, dlitlike intercostal pores; each
costa, additionally, with a single thick
rimmed pelmatidium at its broad proximal
(peripheral) end. Large vicarious avicularia,
with spoonshaped mandible, and globular
ovicells with a pair of large lateral fenestrae
characteristic of this species, but neither was
present in the small colony collected.

DistriBUTION: Figularia figularis is com-
mon in shallow coastal habitats throughout
the Mediterranean, encrusting shell and other
hard substrata. It ranges north to the south-
west British Isles.

MEASUREMENTS (SKELETAL): DO 624 *= 61
pm, 530-730 (1, 10), OL 185 * 14, 166—
210 (1, 10), OW 217 =+ 19, 180-240 (1, 10),
ZL 822 + 64, 710-910 (1, 10), ZW 477 +
51, 410-546 (1, 10).

GENUS PUELLINA JULLIEN, 1886

Puellina hincksi (Friedl, 1917)
Figure 17A-C

Cribrilina radiata var. hincksi Friedl, 1917: 236.

Cribrilaria hincksii (sic): Gautier, 1962: 111.

Puellina (Cribrilaria) hincksi: Zabala and Malu-
quer, 1988: 107. Alvarez, 1994b: 134.

DescripTioN (AMNH 901, 927; CMRR
2223): Colonies encrusting, multiserial, uni-
laminar, small rounded patches. Autozooids
oval to irregularly hexagonal, separated by
deep grooves, gymnocyst clearly visible,
smooth, imperforate; frontal shield of usually
siX or seven pairs of costae, each broadest
and slightly umbonate proximally, the umbo
bearing a minute pelmatidium; intercostal
pores large and distinct, peripheral papilla
pores the largest. Suboral lacunatransversely
oval, large and conspicuous; apertural bar
dightly thickened, first pair of costae often
with a prominent umbo proximal to suboral
lacuna. Primary orifice wider than long, bor-
dered by five evenly spaced spines. Avicu-
larium with small cystid wedged between au-
tozooids; rostrum elongate, narrowly trian-
gular, up to three-quarters length of auto-
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Fig. 17. A-C. Puellina hincksi. A. General aspect (AMNH 901; 0.5 mm). B. Autozooid flanked by
avicularia (AMNH 901; 0.1 mm). C. Two materna zooids with ovicells (AMNH 927; 0.1 mm). D—F.
Savignyella lafontii (AMNH 928). D. General aspect (0.5 mm). E. Distal portion of autozooid with
aberrant, elongate, twisted suboral avicularium (0.1 mm). F. lateral view of distal end of zooid with
intact oral spines and normal suboral avicularium (0.1 mm).
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zooids. Ovicell smooth, domed, with
indistinct longitudinal ridge. Kenozooids
sporadic.

RemMARKs: First described from the Adri-
atic, this species was for long confounded
with P. radiata (Moll, 1803) and P. innom-
inata (Couch, 1844), but its specific identity
was finally confirmed by Gautier (1962),
who reported it from the Marseilles region.

DistriBuTION: Puellina hincksi was de-
scribed from Tunisia by Canu and Bassler
(1930) and has recently been described and
figured from west of Gibraltar (Alvarez,
1994b). It is probably widely distributed
within the Mediterranean.

MEASUREMENTS (SKELETAL): AL 323 = 20
pm, 311-346 (1, 3), AW 153 *= 20, 130-168
(1, 3), DO 317 = 39, 253-398 (2, 20), OL
47 + 2, 41-50 (2, 17), OW 74 = 3, 67-79
(2, 17), OvL 193 = 14, 170-215 (1, 10),
OvW 175 = 14, 158-201 (1, 10), ZL 431 =
49, 350-523 (2, 20), ZW 278 = 35, 218-
337 (2, 20). (PoLYPIDE): IH O um (1, 1), LD
560-700 (1, 2), MD 20 (1, 1), TL 480-500
1, 2).

SUPERFAMILY PATENICELLOIDEA BUSK, 1852
FAMILY SAVIGNYELLIDAE LEVINSEN, 1909
GENUS SAVIGNYELLA LEVINSEN, 1909

Savignyella lafontii (Audouin, 1826)
Figure 17D—F

Eucratea lafontii Audouin, 1826: 242. Savigny,
1809: pl.13, figs. 21-25.

Savignyella lafontii: Gautier, 1962: 102. Zabala
and Maluquer, 1988: 145.

DescripTioN (AMNH 928; CMRR 2224):
Colonies brown, erect, bushy tufts to 10 mm
high in present material, of branching, uni-
serial chains of clavate autozooids. Auto-
zooids 1-2 mm long, the proximal portion
cylindrical, 0.08 mm wide, broadening to
0.12 mm at onehalf to two-thirds total
length; remaining distal portion 0.25 mm
wide. Primary orifice terminal, D-shaped,
with straight proximal edge, and seven short
spines equally spaced around lateral and dis-
tal margins. A prominent median suboral av-
icularium partly obscuring orifice, its cylin-
drical cystid perpendicular to frontal plane;
rostrum triangular, sharply hooked, orientat-
ed proximodistally and frontally directed.

NO. 270

Frontal shield of broad distal portion of au-
tozooid closely perforated by numerous
round pores; a few smaller pores in single
linear series on tubular proximal portion.
Ovicell borne on distal rim of orifice, glob-
ular; ectooecium membranous except for a
smooth, calcified disto-basal rim, entooecium
calcified, with a coarsely reticulate surface.
Each autozooid develops paired disto-basal
buds from conspicuous tubular projections;
new autozooids develop distal to a distinct
chitinous joint. An additional septulum situ-
ated medially between the two d