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Despite the publication of several taxonomic studies during the last few years, our knowledge of bryozoans from the diversity hotspot of the
Indo-West Pacific remains seriously deficient. Here we describe 11 bryozoan species, comprising two anascan- and nine ascophoran-grade
cheilostomes, from the middle Miocene (Langhian–Serravallian) of Sedan in Central Java, Indonesia. Three ascophoran-grade cheilostomes,
Characodoma multiavicularia sp. nov. Di Martino & Taylor, Stenosipora? cribrata sp. nov. Di Martino & Taylor and Lacrimula patriciae sp.
nov. Di Martino & Taylor, are described as new species. All of the three extant species have an Indo-Pacific distribution today and two are here
reported as fossil for the first time. Four species are left in open nomenclature, either because of the scarcity of available material or the absence
of crucial morphological features. Two of these, placed in Cosciniopsis and Actisecos, are likely to be new, while Discoporella sp. represents the
easternmost known record for this common free-living genus. A single species, Lacrimula asymmetrica Cook & Lagaaij, was already known
from the early Miocene of the same region, although from a site further to the east.
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THE FOSSIL RECORD of Cenozoic bryozoans from
the global tropics is renowned for being particularly
poor (Taylor & Di Martino 2014). Even less well
known is the fossil record of bryozoans from the IndoWest Pacific (IWP), which at the present day is a hotspot of diversity for shallow-water marine organisms
(Renema et al. 2008). However, since 2014 significant
progress has been made with the description of fossil
IWP faunas from: (1) the Eocene–Oligocene
(33.5–33.0 Ma) of Tanzania, including four species all
new to science (Di Martino et al. 2018a); (2) the middle Miocene (17.5–5.3 Ma) of East Kalimantan in the
Indonesian Borneo (Di Martino & Taylor 2014, 2015),
comprising 123 species with 33 new species; (3) the
early Pleistocene (1.95–1.77 Ma) of Jawa Timur province in Java, numbering 11 species one of which is
described as new (Di Martino & Taylor 2018); and (4)
the Holocene of an inter-reef station off Sulawesi, containing 35 species of which four were new (Di Martino
& Taylor 2018).
Further Cenozoic IWP bryozoan faunas that are sufficiently well preserved to be studied systematically
were recently discovered in samples collected since the
ß 2019 Geological Society of Australia Inc., Australasian Palaeontologists
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early 2000s by one of us (TK). Sampling localities
include middle Miocene to Pleistocene outcrops, both in
Indonesia and the Philippines. One hundred and twentysix samples previously studied for their mollusc and
ostracod components were examined, but only 17
yielded bryozoans. Relatively abundant bryozoans were
found in a middle Miocene sample from a site in
Central Java (Indonesia), which is the subject of this
study, while the remaining samples were collected from
several sites of middle Miocene to Pleistocene age in
the Philippines (Di Martino et al. in preparation).
This paper is a contribution towards filling the vast
gap in knowledge of fossil bryozoans from the IWP.
Although limited to a single sample, the fauna includes
three new species, the first fossil record of two extant
species with an Indo-Pacific distribution today, and the
easternmost record for the free-living cupuladriid genus
Discoporella. This underscores the importance of taxonomic work as a baseline for large-scale diversity studies in this still largely unknown region. The
reconstruction of regional tropical diversity through
time (Renema et al. 2008, Yasuhara et al. 2017,
Di Martino et al. 2018b), although with some constraints owing to patchy sampling, is fundamental to a
fuller understanding of the dynamics of species living today.
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Material and methods
Bryozoans for this study were obtained from locality
RMB-1 (6 47.3460 S; 111 33.0950 E), a small exposure
at Ngaglik Creek, about 3 km southwest of the town of
Sedan in Central Java, Indonesia (Fig. 1; see also Shin
et al. 2019). The sampling site coincides with the Kali
Rebiong section of Robba (1996), with the locality
RMB-1 corresponding either with RGM3 or RGM6 of
his fig. 2. The sample was obtained from a 1 m-thick
fine-grained, concretional sand bed in which solitary
corals and larger benthic foraminifera were common.
According to Robba (1996), this bed belongs to the
Tawun Formation and a late Langhian age is assigned
based on planktonic foraminifera (planktonic foraminiferal zone N9). However, the nannofossil analysis conducted by one of us (ASGF) has assigned RMB-1 to
Serravallian (nannofossil zone NN6). The sample was
soaked in distilled water for disaggregation, subsequently washed through a 63 mm sieve and oven-dried
at 40 C. Bryozoan colonies and fragments were picked
using a paintbrush under a binocular microscope from
sieved sediment fractions larger than 500 mm. Scanning
electron microscopy (SEM) was carried out at the
Natural History Museum (NHMUK) on coated and
uncoated specimens using LEO VP-1455 and JEOL
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IT500 microscopes operated at low-vacuum and backscattered electron mode.
Zooidal measurements were taken from SEM
images using the image-processing program ImageJ.
Each measurement is given in the descriptions enclosed
in parentheses and, whenever possible depending on
material availability, includes the observed range, mean
value plus or minus standard deviation, number of
specimens measured (N) and total number of measurements made (n). Abbreviations are as follows: ZL
zooid length, ZW zooid width, OL opesia/orifice
length, OW opesia/orifice width, AvL avicularium
length, AvW avicularium width, VL vibraculum length,
VW vibraculum width, OvL ovicell length, OvW ovicell width, ZLd distance between midpoints of orifices
of autozooids in two adjacent whorls as an approximation of zooidal length, ZWd distance between midpoints of orifices of adjacent autozooids in the same
whorl as an approximation of zooidal width.
For comparative purposes, studies were made of:
(1) the syntype 31.12.30.142 and non-type material of
the Recent Adeona articulata Canu & Bassler, 1929,
held in the bryozoan zoological collection at the
NHMUK and collected respectively by the ‘Albatross’
in the Philippine expedition of 1908–9 and by the

Fig. 1. Locality maps. A, Regional map of the Indo-West Pacific region. B, Detailed map of Java showing the sample site. Modified from Shin
et al. 2019.
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Fig. 2. Setosellina constricta Harmer, 1926, scanning electron micrographs of specimen NHMUK PI BZ 8689, Langhian–Serravallian, Central
Java, Indonesia: A, General view of the colony (scale bar ¼ 200 mm); B, Close-up of autozooids and distal vibracula with arrow indicating
vibracular teeth (scale bar ¼ 100 mm); C, Dorsal side of the colony occupied by irregularly shaped kenozooids (scale bar ¼ 100 mm); D, Closeup of the dorsal kenozooids (scale bar ¼ 100 mm).

Siboga Expedition in Indonesia in 1899–1900 (Harmer
1957); (2) the syntypes USNM 8062–8063 of the
Recent Characodoma areolatum (Canu & Bassler,
1929) kept in the bryozoan collection at the National
Museum of Natural History (Smithsonian Institution) of
Washington, DC; and (3) the type material D52569 of
the Miocene Lacrimula asymmetrica Cook & Lagaaij,
1976, conserved in the fossil bryozoan collection at
the NHMUK.
All fossil material studied and figured here has been
deposited in the bryozoan palaeontological collection at
the NHMUK.

Systematic palaeontology
Order CHEILOSTOMATA Busk, 1852
Suborder NEOCHEILOSTOMINA d’Hondt, 1985
Infraorder FLUSTRINA Smitt, 1868
Superfamily CALLOPOROIDEA Norman, 1903
Family HELIODOMIDAE Vigneaux, 1949
Genus Setosellina Calvet, 1906

Setosellina constricta Harmer, 1926
(Fig. 2)
1926
2018

Setosellina constricta Harmer, p. 264, pl. 16,
fig. 1.
Setosellina constricta Di Martino & Taylor, p.
12, figs 19–22.

Material. Six colonies, Langhian–Serravallian, RMB-1,
Central Java, Indonesia. Figured: NHMUK PI BZ 8689.
Description. Colony encrusting sand grains, 1–2 mm in
diameter, consisting of 10–15 autozooids, completely
enveloping the substrate (Fig. 2A). Pore chambers
absent. Autozooids distinct, bounded by deep grooves,
oval, elongate [ZL 238–361 (288 ± 41) mm, ZW
158–231 (190 ± 26) mm, N 1, n 7; mean L/W 1.51].
Gymnocyst more developed proximally, reduced laterally, minimal distally, convex, smooth; cryptocyst
very thin proximally and laterally, sloping steeply
inwards distally, transversely crenulate. Opesia occupying almost the entire frontal surface [OL 185–238
(214 ± 21) mm, OW 116–136 (125 ± 9) mm, N 1, n 5],
oval to pear-shaped because of lateral constrictions of
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Fig. 3. Discoporella sp., scanning electron micrographs of specimen NHMUK PI BZ 8688, Langhian–Serravallian, Central Java, Indonesia: A,
General view of a fragmented colony (scale bar ¼ 400 mm); B, Close-up of autozooids and vibracula (scale bar ¼ 200 mm); C, Older/central?
zooids closed by laminae (scale bar ¼ 200 mm); D, View of the dorsal side of the colony fragment (scale bar ¼ 500 mm).

the cryptocyst (Fig. 2B). Vibracula ogival, placed
distally to each autozooid [VL 72–112 (93 ± 13) mm,
VW 84–115 (95 ± 12) mm, N 1, n 6]; opesia central,
elliptical, constricted in the middle by two small teeth
(Fig. 2B, see arrow), ca 65 mm long by 55 mm wide.
Kenozooids triangular (ca 250 mm long by 170 mm
wide) or rhomboidal (ca 480 mm long by 200 mm
wide) bordered by smooth gymnocyst and with a central, crenulate cryptocyst sloping inwards; opesia
rounded to slit-like, about 45 mm long, centrally placed;
kenozooids usually occupying the underside of the colony (Fig. 2C, D) or intramurally budded in former
autozooids (Fig. 2B). Ancestrula damaged.
Remarks. Subfossil specimens of Setosellina constricta
Harmer, 1926 were reported previously from Holocene
assemblages collected off Sulawesi (Di Martino &
Taylor 2018). Those colonies showed for the first time
the development of clusters of kenozooids occupying
the underside of the enveloped substrate, as is the case
here. In Serravallian specimens of S. cf. constricta
found in a silty bioclastic layer in East Kalimantan no
kenozooids were observed (Di Martino & Taylor 2014).
Family CUPULADRIIDAE Lagaaij, 1952
Genus Discoporella d’Orbigny, 1852
Discoporella sp.
(Fig. 3)

Material. Twenty-eight colony fragments, Langhian–
Serravallian, RMB-1, Central Java, Indonesia. Figured:
NHMUK PI BZ 8688.
Description. Colony free-living, lunulitiform, fragments
irregularly shaped (Fig. 3A). Autozooids distinct with
raised margins, arranged in alternating radial rows,
rhomboidal to hexagonal, slightly longer than wide [ZL
328–551 (427 ± 62) mm, ZW 281–458 (341 ± 47) mm,
N 2, n 18; mean L/W 1.25]. Cryptocyst occupying
most of the frontal surface (Fig. 3B), coarsely beaded
and sloping inwards laterally, finely beaded, depressed
and flat centrally, with 6–10 denticulate opesiules
25–40 mm long, usually more numerous in the first
budded autozooids (Fig. 3C), commonly numbering
seven in later autozooids, otherwise imperforate (a few,
scattered pores, less than 10 mm in diameter, seen both
laterally and centrally in the cryptocyst, are likely the
result of diagenesis and/or bioerosion). Opesia ogival
(about 135 mm long by 105 mm wide) with concave
proximal margin, overarched by a crescent-shaped band
(40–60 mm wide) of finely beaded cryptocyst.
Vibraculum auriform [VL 106–184 (150 ± 25) mm, VW
100–178 (121 ± 21) mm, N 2, n 12], placed distal to
each autozooid, proximolaterally directed, oriented
alternatively to left and right, with pointed rostrum and
reduced (about 80 mm long by 60 mm wide) medial
opesiae constricted distally by two triangular condyles.
Closing laminae, sealing the opesia and reducing the
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diameter of opesiules, observed in older (central?)
zooids (Fig. 3C). Dorsal side granular, with raised
ridges probably accentuated owing to abrasion, and
scattered pores (Fig. 3D).
Remarks. Discoporella d’Orbigny, 1852 has been
reported widely in fossil and Recent faunas from the
western Atlantic (e.g., Herrera-Cubilla et al. 2008), and
Neogene faunas from Europe (e.g., Cook 1965). The
easternmost record of the genus is from modern faunas
of the western Indian Ocean off South-Africa and
Tanzania, in which colonies related to the D. umbellata-group were reported (Cook 1965). Thus, this is the
first record of Discoporella from Southeast Asia. Other
cupuladriids, such as Cupuladria Canu & Bassler, 1919
and Reussirella Baluk & Radwanski, 1984, were previously recorded from Cenozoic faunas in Indonesia (Di
Martino & Taylor 2014, 2018). It is very likely that the
Javanese specimens belong to a new species of
Discoporella. However, we prefer to leave this species
in open nomenclature because of the poor preservation
of the fragments found in the sample and the need for
a thorough revision of the Discoporella umbellata-group.
Infraorder ASCHOPHORINA Levinsen, 1909
Superfamily ADEONOIDEA Vigneaux, 1949
Family ADEONIDAE Busk, 1884
Genus Adeona Lamouroux, 1812
Adeona articulata Canu & Bassler, 1929
(Fig. 4)
1929

Adeona articulata Canu & Bassler, p. 377, pl.
52, figs 9–12.
1957 Adeona articulata Harmer, p. 793, pl. 52, figs
15, 19–25.

Material. Eight branch fragments, Langhian–
Serravallian, RMB-1, Central Java, Indonesia. Figured:
NHMUK PI BZ 8679. Other specimens studied:
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syntype NHMUK 31.12.30.142 (Fig. 5A), Recent,
Albatross Station 5151, 24 fathoms, Philippines, off
Sirun Island, Tawi-tawi Isle; NHMUK specimens from
the Siboga Expedition: 379.A Station 12, 57.C and
387.A Station 80, 459.A Station 81 (Fig. 5B–F), 37.A
Station 77, 452.A Station 74, 340.A Station 71, 248.C
Station 310, 382.A Station 64, 345.D Station 213 [see
Harmer (1957, p. 794) for details].
Description. Colony forming erect, flat, bilamellar
branches; in Recent samples, branches are articulated at
nodes where bifurcations occur. Branches multiserial,
including at least six autozooids arranged in alternating
rows. Autozooids distinct by a thin, raised, undulose
rim of smooth calcification, rounded polygonal, elongate [ZL 379–586 (456 ± 62) mm, ZW 216–268
(247 ± 17) mm, N 1, n 9; mean L/W 1.84]. Frontal
shield slightly convex marginally, depressed centrally,
evenly and coarsely granular, imperforate except for a
continuous row of evenly spaced, round to elliptical
(ca 15 mm long), marginal areolar pores and a slit-like,
uniporous spiramen; additional marginal areolar pores
sometimes present along the outline of the frontal,
adventitious avicularium. A proximal band of smooth
calcification, up to 50 mm wide, evident in some autozooids (Fig. 4A). Spiramen slit-like slightly spatulate at
the tips, 30–55 mm long, longitudinally or obliquely
directed, placed medio-proximally below the frontal
avicularium and embedded in a disc-like depression.
Orifice elliptical to semi-circular [OL 70–84 (75 ± 5)
mm, OW 90–96 (93 ± 2) mm, N 1, n 7], the proximal
margin sometimes indented by the avicularian rostrum;
peristome absent. Adventitious avicularium [AvL
140–184 (168 ± 14) mm, AvW 74–106 (87 ± 11) mm, N
1, n 10] placed medially on the frontal shield of each
autozooid, extending from a point distal to the foramen
to the proximal margin of the orifice, drop-shaped; rostrum pointed triangular, premandibular portion of the
opesia trifoliate (Fig. 4B). Intramural buds common in

Fig. 4. Adeona articulata Canu & Bassler, 1929, scanning electron micrographs of specimen NHMUK PI BZ 8679, Langhian–Serravallian,
Central Java, Indonesia: A, Group of autozooids (scale bar ¼ 200 mm); B, Close-up of two autozooids showing the slit-like spiramen and the
trifoliate premandibular portion of the avicularium opesia (scale bar ¼ 100 mm).
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Fig. 5. Adeona articulata Canu & Bassler, 1929: A, Syntype NHMUK 31.12.30.142, Recent, Albatross Station 5151, 24 fathoms, Philippines,
off Sirun Island, Tawi-tawi Isle, group of autozooids and a giant, vicarious avicularium at branch margin (scale bar ¼ 200 mm); B, C, Siboga
Expedition, Station 74, 452.A, west of south end of Celebes, 450 m. B, Group of autozooids, a gonozooid and vicarious avicularia at branch
margin (scale bar ¼ 200 mm); C, close-up of autozooids showing additional, adventitious avicularia placed proximally (scale bar ¼ 100 mm);
D–F, Siboga Expedition, Station 81, 459.A, Borneo Bank, Strait of Makassar, 0–34 m. D, General view of branch bifurcation (scale bar ¼ 500
mm); E, Group of autozooids with arrow indicating the trifoliate opesia of an avicularium (scale bar ¼ 200 mm); F, Close-up of an autozooid
showing the characteristic trifoliate opesia of the avicularium (see arrows) and the slit-like spiramen (scale bar ¼ 100 mm).

avicularia. Gonozooids
not observed.

and

vicarious

avicularia

Remarks. This Recent IWP species was first described
from the Philippines at 24 fathoms depth by Canu &
Bassler (1929) and subsequently recorded by Harmer
(1957) in several stations on the Borneo Bank (Strait of

Makassar), and in the Celebes Sea from very shallow
waters down to 450 m deep (most commonly 40–50
m). Adeonellopsis aff. obliqua (Di Martino & Taylor
2015, p. 13, pl. 11, fig. 1a–c) from the late Burdigalian
(Miocene) of East Kalimantan shares with this species
the trifoliate shape of the premandibular portion of the
avicularian opesia but differs in the smaller size of the
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autozooids and in having a curved avicularian rostrum.
Unfortunately, the shape of the spiramen in the East
Kalimantan material is unknown because of its obliteration by sediment. Based on the SEM micrograph of a
southeastern Australian Miocene specimen of A. obliqua MacGillivray, 1895 figured on The Bryozoa Home
Page by P. Bock (accessed 18.10.2018 at bryozoa.net),
the shape of the avicularian premandibular portion is
more markedly trifoliate, while the spiramen is similar,
uniporous and slit-like. The similarity between these
two species despite their attribution to two different
genera is puzzling and highlights taxonomic problems
concerning the boundaries between morphologically
defined adeonid genera that may require molecular
phylogenetic analysis to resolve.
Scanning electron micrographs of the syntype
(NHMUK 31.12.30.142) of Adeona articulata (Fig.
5A) show the same undulose rim outlining zooidal
boundaries, trifoliate opening of the avicularium and
uniporous, slit-like spiramen that are evident in the
Javanese fossil specimens. The syntype also reveals
the presence of vicarious avicularia placed along
branch margins, having the same shape as the adventitious avicularia but larger, and a serrated proximal orificial margin in some of the autozooids. Examination
of specimens from the Siboga Expedition identified as
A. articulata by Harmer (1957) (Fig. 5B–F) confirm
their conspecificity with Canu & Bassler’s (1929) species and add further morphological information regarding the gonozooid (Fig. 5B), which is larger than an
autozooid and has a dimorphic orifice, bean-shaped
and stretched in width. The Siboga material also shows
the occasional presence of additional adventitious
avicularia, small, triangular, placed on the proximal
margin of the autozooid and directed proximally
(Fig. 5C).
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Superfamily SCHIZOPORELLOIDEA Jullien, 1882
Family MARGARETTIDAE Harmer, 1957
Genus Margaretta Gray, 1843
Margaretta sp.
(Fig. 6)
Material. Two internodes with a whorl of four zooids
each, Langhian–Serravallian, RMB-1, Central Java,
Indonesia. Figured: NHMUK PI BZ 8690.
Description. Colony erect, articulated. Internodes seemingly formed by a single whorl of four autozooids
arranged back to back (Fig. 6A). Autozooids clubshaped, tapering proximally, elongate, ca 1300 mm long
by 550 mm wide, zooidal boundaries poorly defined.
Frontal shield convex, granular, regularly and evenly
perforated by circular to slit-like pseudopores in furrows between longitudinal ridges; putative ascopore
obliterated by cement (Fig. 6B, see arrow), placed
disto-medially about 170 mm below the orifice. Primary
orifice transversely D-shaped, the proximal margin
slightly concave, about 150 mm long by 190 mm wide;
peristome only slightly raised.
Remarks. The genus Margaretta Gray, 1843 is abundantly represented in the Cenozoic global tropics (e.g.,
Di Martino & Taylor 2015, 2018, Di Martino et al.
2017, 2018b). Among Indo-Pacific species, Margaretta
watersi (Canu & Bassler, 1930) shares the same number of zooids in a whorl as the Javanese material
described here but differs in having internodes formed
by several autozooid whorls. Unfortunately, however,
the sample from Java is too scanty to allow specieslevel identification and close comparisons with known
species from the same region.
Family GIGANTOPORIDAE Bassler, 1935
Genus Cosciniopsis Canu & Bassler, 1927

Fig. 6. Margaretta sp., scanning electron micrographs of specimen NHMUK PI BZ 8690, Langhian–Serravallian, Central Java, Indonesia: A,
View of a poorly preserved internode fragment (scale bar ¼ 400 mm); B, Close-up of the orifice with arrow indicating the putative ascopore
(scale bar ¼ 200 mm).
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Fig. 7. Cosciniopsis sp., scanning electron micrographs of specimens NHMUK PI BZ 8682 (A–C), BZ 8684 (D) and BZ 8683 (E, F),
Langhian–Serravallian, Central Java, Indonesia: A, General view of a mounded colony (scale bar ¼ 400 mm); B, Close-up of a partially formed
ooecium showing the pseudoporous distal band on the floor, and the peristome with a series of parallel zigzag lines (scale bar ¼ 100 mm); C,
Close-up of another partially formed ooecium and distolateral marginal pore from which the peristomial avicularium is likely to be budded (scale
bar ¼ 100 mm); D, Close-up of an autozooid with a single peristomial avicularium (scale bar ¼ 200 mm); E, Close-up of two autozooids, one
showing a partially formed ooecium and paired peristomial avicularia, the other in side-view showing the development of the peristome (scale
bar ¼ 200 mm); F, Close-up of the star-shaped pseudopores in the frontal shield (scale bar ¼ 40 mm).

Cosciniopsis sp.
(Fig. 7)
Material. Eight small colonies, consisting of ca 20
zooids or less, Langhian–Serravallian, RMB-1, Central
Java, Indonesia. Figured: NHMUK PI BZ 8682 (Fig.
7A–C); BZ 8684 (Fig. 7D); BZ 8683 (Fig. 7E, F).
Description. Colony encrusting, multilaminar, pisiform
(Fig. 7A). Autozooids distinct with deep interzooidal
furrows, chaotically arranged, elliptical [ZL 472–675
(580 ± 76) mm, ZW 365–475 (405 ± 40) mm, N 3, n 9;
mean L/W 1.43], mostly erect and deep-bodied.
Frontal shield convex, nodular and perforated by 15–20
star-shaped pseudopores (Fig. 7F), 15–20 mm in diameter, usually placed in depressions between the tubercles;
oval to bean-shaped marginal areolar pores visible sometimes at disto- and proximo-lateral zooidal corners (Fig.
7D), 45–50 mm long by 20–25 mm wide; the disto-lateral areolar pores are likely to be the budding sites of
the latero-oral avicularia. Primary orifice deep, with a
horseshoe-shaped anter separated from a wider, bowlshaped sinus by two, small, rounded, proximally

directed condyles [OL 144–173 (163 ± 13) mm, OW
128–156 (145 ± 13) mm, N 2, n 4] (Fig. 7C); peristome
about 150 mm high, tubular, nodular, imperforate, the
inner surface with a series of parallel zigzag lines (Fig.
7B); secondary orifice rounded to ovoidal (Fig. 7D).
Adventitious avicularia single or paired, latero-oral,
embedded in the peristome, elliptical (Fig. 7D, E) [AvL
86–145 (112 ± 30) mm, AvW 50–72 (59 ± 11) mm, N 2,
n 4]. Ovicells observed only in a broken condition,
seemingly globular, the outline of the ooecium about
220–250 mm long by 300–360 mm wide; the distal part
of the ooecium floor (about 80 mm wide) perforated by
numerous, circular, evenly distributed pseudopores (Fig.
7B, C, E), less than 10 mm in diameter.
Remarks. Cosciniopsis Canu & Bassler, 1927 is a
widely distributed Indo-Pacific genus. All modern species described from the IWP differ from the Javanese
fossil, which is left in open nomenclature owing to the
lack of a complete ooecium. Cosciniopsis coelatus
Canu & Bassler, 1927 differs in having colonies forming unilaminar patches, a frontal shield with more
numerous pseudopores, peristome only slightly raised,
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Fig. 8. Actisecos sp., scanning electron micrographs of specimen NHMUK PI BZ 8691, Langhian–Serravallian, Central Java, Indonesia: A,
General view of the colony fragment (scale bar ¼ 200 mm); B, Close-up of three zooids showing the pseudoporous frontal shield and the
imperforate peristome (scale bar ¼ 200 mm); C, Close-up of two ovicellate zooids (scale bar ¼ 100 mm); D, Dorsal view of the colony fragment
with arrows indicating the distal elliptical depressions in marginal zooids (scale bar ¼ 200 mm).

and in lacking avicularia; C. lonchaea (Busk, 1884)
differs in having triangular avicularia not enclosed in
the peristome and simple circular pseudopores not stellate in form; C. onucha (Kirkpatrick, 1890) has peristome with two or three projecting lobes; C. caerulea
Canu & Bassler, 1929, C. declivis Harmer, 1957 and
C. globosa Harmer, 1957 all lack avicularia. The two
extinct species of Cosciniopsis described to date are C.
parilis Guha & Gopikrishna, 2007 and C. tuberosa
Guha & Gopikrishna, 2007 from the Eocene and
Oligocene of Gujarat (India), respectively.
Both species differ from Cosciniopsis sp. in having
unilaminar, sheet-like colonies and a greater number of
well-rounded pseudopores.
Family ACTISECIDAE Harmer, 1957
Genus Actisecos Canu & Bassler, 1927
Actisecos sp.
(Fig. 8)
Material. Half colony fragment, Langhian–Serravallian,
RMB-1, Central Java, Indonesia. Figured: NHMUK PI
BZ 8691.
Description. Colony rooted, fragment irregularly shaped,
1.55  1.15 mm in size, presumably discoidal when
complete, slightly convex frontally (Fig. 8A), slightly

concave dorsally (Fig. 8D). Autozooids distinct with
thin raised margins of smooth calcification (although
sometimes obliterated by sediment), arranged in circlets,
rhomboidal to oval [ZL 424–512 (473 ± 33) mm, ZW
320–377 (345 ± 23) mm, N 1, n 6; mean L/W 1.37].
Frontal shield coarsely tuberculate, flat medio-proximally, convex medio-distally, perforated by up to 12 circular, funnel-shaped pseudopores, about 35 mm in
external diameter (Fig. 8B). Peristome raised, tubular,
about 180–220 mm long, coarsely tuberculate as the
frontal shield but imperforate (Fig. 8B). Primary orifice
seemingly circular, secondary orifice transversely elliptical or inverted ovoidal when the peristome is broken.
Ovicell globular, peristomial, placed on the basal side of
the peristome of marginal and submarginal zooids, as
wide as the peristome, 180–200 mm long by 230–235 mm
wide, barely visible in frontal view as a semi-circular
bulb; ooecium tuberculate, the tubercles finer than on
the frontal shield and peristome, and with circular pseudopores about 15 mm in diameter (Fig. 8C, D). Dorsal
side ‘sculptured’, with ridges and valleys of smooth,
probably secondary, calcification (Fig. 8D); an elliptical
depression (70 mm long by 35 mm wide) on the distal
portion of marginal zooids (Fig. 8D, see arrows), just
below the ooecium, usually containing the rootlet pores,
which were not seen in this specimen.
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Remarks. Actisecos Canu & Bassler, 1927 is an IndoPacific genus typical of muddy-sandy sea beds. This
Miocene species differs from A. regularis Canu &
Bassler, 1927, which is found in Holocene sediments
off South Sulawesi, in having a greater number of
pseudopores in the frontal shield, more pointed but
smaller tubercles giving the surface of the colony a
prickly appearance, and inverted triangular depressions
on the dorsal side containing rootlet pores (Di Martino
& Taylor 2018). Actisecos sp. 1 from the late

ALCHERINGA
Burdigalian of East Kalimantan has sparse, smaller
pseudopores, while Actisecos sp. 2 from the
Serravallian of East Kalimantan has frontal pseudopores in raised, conical processes (Di Martino &
Taylor 2015). The Recent A. pulcher Harmer, 1957 has
ovicells that are much wider than the peristome, and A.
discoidea (Canu & Bassler, 1929) has ooecial pseudopores with raised rims. Although it is very likely that
the Javanese species is a new taxon, the scarcity of
available material precludes its introduction here.

Fig. 9. A–C, Characodoma multiavicularia sp. nov. Di Martino & Taylor, scanning electron micrographs of holotype NHMUK PI BZ 8685 (A,
B) and paratype BZ 8686 (C), Langhian–Serravallian, Central Java, Indonesia: A, Group of autozooids (scale bar ¼ 200 mm); B, Close-up of
two autozooids each with a large, diamond-shaped, latero-oral avicularium and several small, oval, frontal avicularia. The orifice is partially
closed in the zooid on the right (scale bar ¼ 200 mm); C, Close-up of an autozooid with two large, diamond-shaped avicularia, one latero-oral
and the other on the frontal shield (scale bar ¼ 100 mm). D–G, Characodoma longitudinale (Harmer, 1957), scanning electron micrographs of
specimens NHMUK PI BZ 8687 (a, b) Langhian–Serravallian, Central Java, Indonesia: D, Group of autozooids (scale bar ¼ 200 mm); E, Closeup of two autozooids with small, rounded, proximo-laterally directed avicularia (scale bar ¼ 100 mm); F, close-up of the orifice (scale bar ¼ 50
mm); G, Close-up of two autozooids, one with a large, elliptical, latero-oral avicularium (scale bar ¼ 100 mm).
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Fig. 10. Characodoma areolatum (Canu & Bassler, 1929) scanning electron micrographs of syntypes USNM 8062 (A, B) and USNM 8063 (C),
Recent, off north Burias, Philippines: A, Group of autozooids (scale bar ¼ 400 mm); B, Close-up of an orifice and diamond-shaped avicularium
placed laterally (scale bar ¼ 100 mm); C, Close-up of an orifice with an additional avicularium placed proximally to the orifice (scale bar ¼
100 mm).

Superfamily
MAMILLOPOROIDEA
Bassler, 1927

Canu

Family CLEIDOCHASMATIDAE Cheetham
Sandberg, 1964
Genus Characodoma Maplestone, 1900

&
&

Characodoma multiavicularia sp. nov. Di Martino &
Taylor
(Fig. 9A,C)
Material. Six colony fragments, Langhian–Serravallian,
RMB-1, Central Java, Indonesia. Figured: holotype
NHMUK PI BZ 8685 (Fig. 9A, B); paratype BZ 8686
(Fig. 9C).
Etymology. From the Latin, meaning ‘many avicularia’
and referring to the presence of numerous adventitious
avicularia on the frontal shield of each autozooid.
Diagnosis. Colony encrusting. Autozooids with nodular,
imperforate frontal shield. Marginal areolar pores along
zooidal margins and avicularian cystids. Primary orifice
cleithridiate with very narrow, arrow head shaped sinus.
Avicularia adventitious, numerous, of two types: large
and diamond-shaped placed laterally to the orifice,
small and elliptical sparse on the frontal shield.
Description. Colony encrusting, multiserial, unilaminar;
no erect phase observed. Pore-chamber windows not
seen. Autozooids arranged quincuncially, usually distinct with shallow, undulate, interzooidal furrows but
becoming indistinct later in ontogeny because of secondary calcification spreading out from marginal areolar pores, hexagonal to irregularly polygonal, slightly
longer than wide [ZL 340–539 (424 ± 55) mm, ZW
270–418 (354 ± 35) mm, N 3, n 14; mean L/W 1.20].
Frontal shield slightly convex, coarsely granular to
nodular, imperforate except for a continuous row of
marginal areolar pores along the zooidal margins and
also outlining the avicularian cystids; marginal areolar
pores varying in size and shape, rounded, elliptical,

bean-shaped or irregularly shaped depending on the
number of teeth projecting into them, 15–30 mm long,
usually those along the zooidal margins larger than
those associated with avicularian cystids. Primary orifice cleithridiate [OL 133–163 (148 ± 9) mm (including
sinus), OW 84–114 (101 ± 9) mm, N 3, n 14], anter circular, sinus very narrow (ca 25–30 mm wide) arrow
head shaped, condyles pointed triangular, proximally
directed (Fig. 9A); orifice often sealed later in
ontogeny, starting from the sinus (Fig. 9B). Oral spines
absent. Avicularia adventitious, numerous, of two
types. A larger, diamond-shaped avicularium present on
each autozooid lateral of the orifice [AvL 143–201
(174 ± 20) mm, AvW 100–165 (124 ± 18) mm, N 3, n
10], rostrum rounded, raised, proximolaterally directed,
pivotal bar complete, ca 25 mm wide; rarely the same
type of avicularium can be found on the frontal shield,
distolaterally directed (Fig. 9C). Numerous (up to 5
observed) smaller rounded, oval or elliptical avicularia
present on the frontal surface [AvL 58–91 (72 ± 9) mm,
AvW 47–73 (58 ± 7) mm, N 3, n 20], rostrum raised,
randomly directed, usually outwards, pivotal bar complete. Ovicells not observed.
Remarks. The new species shares the constant presence
of a large, diamond-shaped avicularium with conspicuous
pivotal bar and placed laterally to the orifice with the
Recent Characodoma areolatum (Canu & Bassler, 1929)
(Fig. 10, syntypes USNM 8062–8063) and Characodoma
biavicularium (Canu & Bassler, 1929) (see Di Martino
& Taylor 2018, p. 47, figs 137, 138) from the
Philippines. However, these species differ in having a
broader orificial sinus and only up to one additional,
smaller, oval to elliptical avicularium suborally placed.
Characodoma longitudinale (Harmer, 1957)
(Fig. 9D,G)
1957

Cleidochasma longitudinale Harmer, p. 1044,
pl. 71, figs 12–14.
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Material. Five colony fragments, Langhian–Serravallian,
RMB-1, Central Java, Indonesia. Figured: NHMUK PI
BZ 8687a (Fig. 9D–F); BZ 8687b (Fig. 9G).
Description. Colony erect, tubular likely to emanate
from an encrusting phase. Autozooids arranged quincuncially, distinct with shallow interzooidal furrows,
hexagonal, broader than long [ZL 163–291 (234 ± 42)
mm, ZW 221–330 (278 ± 31) mm, N 2, n 15; mean L/W
0.84]. Frontal shield convex, nodular, imperforate
except for one or two marginal areolar pores at zooidal
lateral corners (Fig. 9D, E); marginal areolar pores
rounded to elliptical, 10–20 mm long. Primary orifice
cleithridiate [OL 113–128 (122 ± 6) mm (including
sinus), OW 78–92 (84 ± 4) mm, N 1, n 10], anter horseshoe-shaped, sinus arrow head shaped (ca 50 mm
wide), condyles pointed triangular, medially directed
(Fig. 9F). Oral spines absent. Avicularia adventitious
and of two types: most common are small, circular to
rounded triangular avicularia placed laterally to the orifice [AvL 44–56 (51 ± 4) mm, AvW 41–61 (52 ± 7) mm,
N 2, n 8], proximolaterally and outwardly directed, pivotal bar complete; rarely (only one observed) a large,
elliptical avicularium with almost parallel sides, lateral
to the orifice, distally directed, ca 160 mm long by 90
mm wide (Fig. 9G). Intramural buds common in avicularia. Ovicells not observed.
Remarks. Characodoma longitudinale (Harmer, 1957)
is a Recent species described from off the northern end
of New Guinea at 32 m depth. This species is distinguished from its congeners by the bilaminar and tubular colony form, and the presence of two types of
adventitious avicularia: small and rounded, very common in the fossil specimens (present in about 50% of
the zooids); and large, elliptical and parallel-sided avicularia observed only once in the fossil specimens.
Family ASCOSIIDAE Jullien, 1882
Genus Stenosipora Canu & Bassler, 1927
Stenosipora? cribrata sp. nov. Di Martino & Taylor
(Fig. 11)
Material. Ten colonies, Langhian–Serravallian, RMB-1,
Central Java, Indonesia. Figured: holotype NHMUK PI
BZ 8681 (Fig. 11C–H); paratype NHMUK PI BZ 8680
(Fig. 11A, B).
Etymology. Referring to the cribrate appearance of the
pseudopores in the frontal shield.
Diagnosis. Colony possibly rooted, circular, with autozooids arranged in circlets. Frontal shield nodular and
pseudoporous; pseudopores cribrate. Primary orifice
cleithridiate; oral spines present in early ontogeny.
Avicularia adventitious, latero-oral, distolaterally
directed. Basal surface nodular and pseudoporous with
adventitious avicularia and kenozooids.
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Description. Colony possibly rooted, circular to lenticular, slightly convex, 1.5–2.5 mm in diameter (Fig. 11A,
C). Autozooids distinct with shallow interzooidal furrows, arranged in circlets, rounded polygonal, longer
than wide [ZL 330–530 (413 ± 58) mm, ZW 193–323
(255 ± 36) mm, N 2, n 15; mean L/W 1.62]. Frontal
shield nodular with 15–20 sparse pseudopores; pseudopores circular, cribrate, about 15 mm in diameter (Fig.
11D, E). Primary orifice cleithridiate [OL 105–133
(116 ± 10) mm, ZW 81–102 (90 ± 8) mm, N 2, n 7],
anter horseshoe-shaped, sinus U-shaped, condyles triangular and robust; oral spine bases numbering 2–4 in
zooids of early circlets (Fig. 11B, D). Avicularia
adventitious, inconstant, single, placed laterally of orifice, elliptical, about 70–90 mm long by 50–70 mm
wide, distolaterally directed, crossbar or condyles not
seen. Ovicells not observed. Basal surface flat to
slightly concave, with shallow furrows probably coinciding with zooidal boundaries, nodular and pseudoporous as in the frontal surface (Fig. 11F); larger pores
(40–70 mm in diameter) placed at one of the corners of
most of the sectors interpreted as the budding loci of
an additional adventitious avicularium (Fig. 11F, see
arrows); dorsal avicularium rounded triangular, about
130–140 mm long by 80–90 mm wide, laterally and
inwardly directed, with complete crossbar (Fig. 11G).
Some smaller, irregularly polygonal sectors interpreted
as kenozooids (Fig. 11H). Distobasal pore chambers
present (Fig. 11G, see arrow).
Remarks. Stenosipora? cribrata sp. nov. Di Martino &
Taylor shows some affinities with several genera
placed in the family Ascosiidae. It is similar to
Bragella Di Martino, Taylor, Cotton & Pearson, 2017
(see Di Martino et al. 2018a) in the overall morphology, including the nodular frontal shield, the shape of
the orifice, the presence of oral spine bases in early
ontogeny and the placement of avicularia, while it
shares the presence of distobasal pore chambers with
Fedora Jullien, 1882. The tentative placement of this
species in Stenosipora Canu & Bassler, 1927, to date
only reported from the Eocene of Europe, is due to the
pseudoporous frontal shield and basal surface.
Superfamily CONESCHARELLINOIDEA Levinsen, 1909
Family BATOPORIDAE Neviani, 1901
Genus Lacrimula Cook, 1966
Lacrimula patriciae sp. nov. Di Martino & Taylor
(Fig. 12)
Material. Eight colonies, Langhian–Serravallian, RMB1, Central Java, Indonesia. Figured: holotype NHMUK
PI BZ 8676 (Fig. 12A–E); paratypes NHMUK PI BZ
8678 (Fig. 12F, G) and BZ 8677 (Fig. 12H).
Etymology. Named after Patricia Mary Taylor, wife of
the second author.
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Fig. 11. Stenosipora? cribrata sp. nov. Di Martino & Taylor, scanning electron micrographs of the paratype NHMUK PI BZ 8680 (A, B) and
holotype BZ 8681 (C–H), Langhian–Serravallian, Central Java, Indonesia: A, General view of the circular colony (scale bar ¼ 400 mm); B,
Close-up of autozooids showing up to four oral spine bases (scale bar ¼ 200 mm); C, General view of the lenticular colony (scale bar ¼ 400
mm); D, Close-up of two autozooids with latero-oral avicularia (scale bar ¼ 200 mm); E, Close-up of the cribrate pseudopores (scale bar ¼ 20
mm); F, General view of the dorsal side with arrow indicating one of the large pores interpreted as the budding loci of additional adventitious
avicularia (scale bar ¼ 500 mm); G, Close-up of the dorsal avicularia, with arrow indicating the supposed distobasal pore chamber (scale bar ¼
200 mm); H, Close-up of a supposed, dorsal kenozooid (scale bar ¼ 100 mm).

Diagnosis. Colony elongate, somehow mushroom
shaped, commonly consisting of eight whorls per colony with 5–6 zooids each. External kenozooidal tube
forming the adapical ancestrular area; kenozooids represented by funnel-shaped pores. Autozooids distinct
adapically and in the proliferal region, indistinct elsewhere, nodular and imperforate except for scattered
areolar pores. Orifice elongate with robust condyles,

arched anter and bowl-shaped sinus. Avicularia adventitious, lateral to the orifice, single or paired, rostrum
triangular and laterally directed, pivotal bar complete;
frontal avicularia rare.
Description. Colony small, elongate, roughly conical
with a constriction at about one-third of the length
starting from the external kenozooidal tube,

474

EMANUELA DI MARTINO et al.

ALCHERINGA

Fig. 12. Lacrimula patriciae sp. nov. Di Martino & Taylor, scanning electron micrographs of the holotype NHMUK PI BZ 8676 (A–E) and
paratypes BZ 8678 (F, G) and BZ 8677 (H), Langhian–Serravallian, Central Java, Indonesia: A, General view of the holotype colony with the
adapical region directed upwards (scale bar ¼ 500 mm); B, Group of zooids from the central and proliferal regions (scale bar ¼ 200 mm); C,
Close-up of autozooids from the central region (scale bar ¼ 400 mm); D, Kenozooidal tube and group of autozooids from the adapical region
(scale bar ¼ 200 mm); E, Close-up of autozooids from the adapical region, one showing a rare, frontal, adventitious avicularium (scale bar ¼
100 mm); F, General view of the paratype colony (scale bar ¼ 500 mm); G, Close-up of autozooids, one showing paired, latero-oral avicularia
(scale bar ¼ 100 mm); H, View of the antapical surface of the colony (scale bar ¼ 200 mm).

1.7–1.9 mm long by 0.66–0.77 mm wide at the colony
proliferal region, 0.52–0.63 mm wide at the constriction, enlarging again up to 0.59–0.78 mm after the constriction probably owing to secondary frontal budding
starting from the adapical end of the colony (N 4)
(Fig. 12A, F); 6–10 alternating whorls per colony
(more commonly eight), consisting of 5–6 zooids each.
Ancestrular area adapical, formed by an external, hollow, nodular tube, 80–180 mm long by 150–215 mm
wide, tapering proximally with the aperture 100–140

mm in diameter, and consisting of 2–3 alternating rows
of kenozooids, externally distinguishable as circular,
funnel-shaped pores, 25–50 mm in diameter (Fig. 12A,
D, F). Autozooids in the first two whorls adjacent to
the adapical zone probably produced by frontal
budding, elliptical and distinct with shallow interzooidal furrows (Fig. 12D–F) [ZL 377–434 (404 ± 23) mm,
ZW 200–260 (245 ± 25) mm, N 4, n 5; mean L/W
1.65], in the succeeding whorls zooidal boundaries
becoming undefined mainly owing to secondary
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Fig. 13. Lacrimula asymmetrica Cook & Lagaaij, 1976, scanning electron micrographs of the specimens NHMUK PI BZ 8673 (A), BZ 8674
(B) and BZ 8675 (C–F), Langhian–Serravallian, Central Java, Indonesia: A–C, General view of the colonies (scale bars ¼ 200 mm); arrow
indicating secondary frontal budding and a bulge in the proliferal region likely to be an ooecium in A and B, respectively; D, Close-up of three
autozooids (scale bar ¼ 100 mm); E, Close-up of the orifice (scale bar ¼ 40 mm); F, View of the antapical surface of the colony (scale bar ¼
200 mm).

calcification, with furrows and raised rims unlikely to
be coincident with zooidal outline (Fig. 12B, C, G)
[ZLd 247–347 (308 ± 27) mm, ZWd 318–449 (380 ± 37)
mm, N 4, n 14]. Frontal shield undulose, nodular,
imperforate except for a few, sparse, circular marginal
areolar pores, 10–20 mm in diameter, up to six
observed along the proximal and distolateral margins of
zooids in the first adapical whorls, up to three (one
proximal and two proximo-lateral) in the zooids of the
succeeding whorls, and up to eight (four per side)
along the basal grooves between zooids located at the
proliferal region (Fig. 12H). Primary orifice longer than
wide [OL 119–145 (137 ± 8) mm, OW 85–127
(105 ± 12) mm, N 4, n 16], with two robust, triangular
condyles medially directed, placed between half and
one-third of the length, and separating an arched anter
from a bowl-shaped sinus slightly narrower or as wide
as the anter (Fig. 12C, G). Adventitious avicularia
placed lateral to the orifice, single or paired, teardropshaped [AvL 78–118 (98 ± 12) mm, ZW 63–88 (74 ± 7)
mm, N 4, n 16], rostrum pointed triangular, laterally
and outwardly directed, pivotal bar complete (Fig. 12C,
G); a single, frontal avicularium observed in one of the

zooids at the adapical region (Fig. 12E), same type as
those placed latero-orally. Interzooidal avicularia
absent. Ovicells not observed.
Remarks. Lacrimula patriciae sp. nov. Di Martino &
Taylor is distinguished from its congeners by the distinctive shape of the colony caused by the presence of
a constriction at about one-third (starting from the
adapical kenozooidal tube) of the colony length, the
position of the adventitious avicularia placed lateral of
the orifice, and the lack of interzooidal avicularia. Two
additional species are known from the Miocene of
Indonesia (Madura): L. asymmetrica Cook & Lagaaij,
1976 (see below), which differs in having an asymmetrical colony outline and in the complete lack of avicularia (both adventitious and interzooidal); and L.
grunaui Cook & Lagaaij, 1976, which differs in having
a constant suboral (antapical) adventitious avicularium.
Lacrimula asymmetrica Cook & Lagaaij, 1976
(Fig. 13)
1976

Lacrimula asymmetrica Cook & Lagaaij, p.
361, fig. 6, pl. 5, fig. 4, pl. 7, fig. 3.
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Fig. 14. Lacrimula asymmetrica Cook & Lagaaij, 1976, scanning electron micrographs of three colonies included in the type cavity slide
D52569, early Miocene, Kombangan, Madura, Indonesia: A, B, General view of two coated colonies (scale bars ¼ 200 mm); C, Close-up of
orifices of an uncoated specimen; two orifices show at least one of the condyles (scale bar ¼ 100 mm).

Material. Six colonies, Langhian–Serravallian, RMB-1,
Central Java, Indonesia. Figured: NHMUK PI BZ 8673
(Fig. 13A), BZ 8674 (Fig. 13B) and BZ 8675 (Fig.
13C–F). Other: holotype and 39 paratypes D52569,
early Miocene, sample BG 312, Kombangan (7 000 S;
113 000 E), W. Madura, Indonesia [see also Cook &
Lagaaij (1976)]. Figured: two coated (Fig. 14A, B) and
an uncoated specimen (Fig. 14C) included in the cavity
slide numbered D52569. The specimens figured in
14A, B are in sector 56 of the cavity slide, while the
specimen figured in 14C is in sector 12.
Description. Colony small, pyriform, asymmetrical,
0.90–1.00 mm long by 0.45–0.62 mm wide at the colony
proliferal region (N 3) (Fig. 13A–C); five alternating
whorls per colony, consisting of 4–6 zooids each.
Ancestrular area adapical, formed by an external, hollow, rugose tube, 240–300 mm long by 85–110 mm wide,
tapering proximally with the aperture 85–110 mm in
diameter, and consisting of up to 7 alternating rows of
kenozooids, externally distinguishable as widely spaced,
circular to elliptical, funnel-shaped pores, 20–25 mm in
external diameter, 10–12 mm in internal diameter (Fig.
13A–C). Autozooids indistinct, probably because of secondary calcification, shallow furrows unlikely to be
coincident with zooidal outline. Frontal shield nodular,
imperforate except for a few, sparse, circular to marginal
areolar pores, 8–15 mm in diameter, seemingly randomly
placed (Fig. 13D). Primary orifice longer than wide [OL
80–93 (89 ± 5) mm, OW 64–76 (71 ± 5) mm, N 3, n 8],
with two pointed triangular condyles medially directed,
placed at one-third of the length, and separating an
arched anter from a rounded V-shaped sinus slightly
narrower or as wide as the anter (Fig. 13D, E).
Secondary frontal budding seemingly starting from the
adapical zone of the colony (Fig. 13A, see arrow).
Avicularia absent. Antapical surface nodular with no
kenozooids or avicularia (Fig. 13F). Ovicells not clearly
distinguished, although an adapical bulge seen in a zooid

Table 1. List of Species from Locality RMB-1, middle Miocene
(Langhian–Serravallian), Sedan, Central Java, Indonesia.
Species
Actisecos sp.
Adeona articulata
Characodoma longitudinale
Characodoma multiavicularia sp. nov.
Cosciniopsis sp.
Discoporella sp.
Lacrimula patriciae sp. nov.
Lacrimula asymmetrica
Margaretta sp.
Setosellina constricta
Stenosipora? cribrata sp. nov.
‘Ascophora’ undet.
Phidoloporidae undet.
N, number of specimens found.

N
1
8
5
6
8
28
8
6
2
6
10
3
3

from the proliferal region may perhaps be interpreted as
an ooecium (Fig. 13B, see arrow).
Remarks. Lacrimula asymmetrica Cook & Lagaaij,
1976 was first described from early Miocene samples
collected in Kombangan, Madura, northeast of Java.
This species is characterized by the asymmetrical shape
of the colony and the complete lack of avicularia
(Fig. 14).

Discussion
The middle Miocene bryozoan assemblage from locality RMB-1 near Sedan in Central Java consists of 94
specimens belonging to 11 cheilostome species
(Table 1), comprising two anascan- and nine ascophoran-grade cheilostomes. A few specimens, including
three ascophoran-grade and three erect, fenestrate phidoloporid fragments, were identified only at informal
suborder or family level because of the poor preservation. They are consequently excluded from this systematic account.

ALCHERINGA

FIRST BRYOZOAN FAUNA FROM CENTRAL JAVA, INDONESIA

Three species, Characodoma multiavicularia sp.
nov. Di Martino & Taylor, Stenosipora? cribrata
sp. nov. Di Martino & Taylor and Lacrimula patriciae
sp. nov. Di Martino & Taylor, are described as new.
Four species are left in open nomenclature. Among
these, Actisecos sp. and Cosciniopsis sp., are likely to
be new species but the paucity of available material
and the incompleteness of critical morphological features, such as ovicells, prevented the introduction of
new taxa. Discoporella sp. is important as the easternmost record for this genus, which flourished in the
Cenozoic of Europe and the Neogene and Recent of
the western Atlantic (Herrera-Cubilla et al. 2008).
A single species, Lacrimula asymmetrica, was already
known from an early Miocene site located further east,
in Madura Island off the northeastern coast of Java
(Cook & Lagaaij 1976).
The three remaining species are extant and have
Indo-Pacific distributions. Two species, Adeona articulata and C. longitudinale, are recognized for the first
time in the fossil record, while Setosellina constricta
was previously found abundantly in Serravallian outcrops of East Kalimantan (Di Martino & Taylor 2014,
Di Martino et al. 2015) and Holocene inter-reef
assemblages collected off Sulawesi (Di Martino &
Taylor 2018).
Three species have encrusting colonies, flat and
patch-like as in Characodoma avicularia sp. nov., pisiform because of frontal budding in Cosciniopsis sp.,
and completely enveloping the substrate in S. constricta. Four species (Actisecos sp., Lacrimula asymmetrica, L. patriciae sp. nov. and Stenosipora? cribrata
sp. nov.) have rooted colonies, the two species of
Lacrimula being characterized by reversed frontal budding. A single species, Discoporella sp., is completely
free-living and would have been supported above the
sea bed by the setae of the vibracula. Although the
total number of bryozoan specimens found in the sample is limited, rooted and free-living taxa are the most
abundant. Two species, Adeona articulata and
Margaretta sp., have erect, jointed colonies. A single
species, C. longitudinale, forms erect tubular colonies
probably from an encrusting phase. Some of the taxa
(genera and species) found in the present fauna are
shared with previous fossil assemblages described from
Indonesia. These taxa include Actisecos, Characodoma,
Margaretta and Setosellina constricta (Di Martino &
Taylor, 2014, 2015, 2018). On the other hand, some
genera are known only in the new fauna described
here, such as Cosciniopsis, Discoporella, Lacrimula
and Stenosipora?. However, occasional records of
Lacrimula from Indonesia can be found in the earlier
literature (Cook & Lagaaij 1976).
More research needs to be undertaken on the taxonomy of Cenozoic bryozoans from the IWP to serve
as a baseline for large-scale diversity studies in this
still largely unknown region.
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