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Four new sponge-inhabiting barnacles of the genus Acasta (Thoracica:
Archaeobalanidae: Acastinae) from the Indo-Pacific
Meng-Chen Yu1,2, Benny K.K. Chan2, Yair Achituv3 & Gregory A. Kolbasov4*
Abstract. The archaeobalanid sponge-inhabiting barnacles are classified in the subfamilies Acastinae and Bryozobiinae,
and in the genus Membranobalanus. Acasta is the type genus of the Acastinae and contains more than 40 species
with differing morphologies. The present study describes four new species of Acasta from the West Pacific: A.
clausa sp. nov., A. turriformis sp. nov., A. crucibasis sp. nov., and A. sandwichi sp. nov., which are diagnosed by
characters of the opercular valves and wall plates, including the morphology of the shell slits or windows. The
morphological characters of the soft parts were examined further using scanning electron microscopy.
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INTRODUCTION

Recent collections in Taiwan and Australia have revealed
a high diversity of sponge-inhabiting barnacles and four
new species were described recently (Yu et al., 2017).
In the present study, we describe four new species of the
genus Acasta collected from different locations in Taiwan;
additionally two of these species were also found in
Indonesia. The morphology of the trophi, cirri and penis of
all described species was studied using scanning electron
microscopy (SEM).

The sponge-inhabiting barnacles of the family
Archaeobalanidae are classified in the subfamilies Acastinae
and Bryozobiinae, and in the genus Membranobalanus.
While the Bryozobiinae living in encrusting sponges retain
the connection with various calcareous substrates, such as
mollusc shells, bryozoans and corals (Van Syoc & Newman,
2010), the Acastinae and Membranobalanus are completely
embedded in massive sponges. The subfamily Acastinae
is the most species-rich, containing more than 70 species
that are obligate symbionts of poriferans, alcyonaceans and
antipatharians that occur in tropical and subtropical waters
around the world. The acastine species are characterised
by a shell with thin and feebly connected compartments,
solid parietes with external spines, bumps, or holes, wall
plates that are often separated by slits or windows covered
by a delicate membrane, a basis that is mostly deeply cupshaped and rarely flat, and, in many species, the annuli of
the anterior ramus of cirrus IV armed with hooks or spines.
The type genus of the Acastinae, Acasta, was first proposed
by Leach (1817). Kolbasov (1993) revised the genus and,
in addition to Acasta, erected four new genera, Archiacasta,
Neoacasta, Euacasta, and Pectinoacasta, grouping these 5
genera into the subfamily Acastinae.

MATERIAL & METHODS
Specimens were collected in different locations in Taiwan
(Yeliou) and an outlying island (Green Island) by SCUBA
diving, at depths of 9–21 m. Additional material from Java
Sea, Indonesia, was found during a survey of the collection
of the Naturalis Biodiversity Center, Leiden, the Netherlands.
Barnacles were separated from the host sponges using
forceps; 95% EtOH was injected into the mantle cavity, and
the barnacles and the host sponges were preserved in 95%
EtOH. Morphological characters of the shell parts (basis,
plates, scutum, and tergum) and the soma (six pairs of
cirri, penis, and oral cone) were examined. Following soft
parts dissection, host sponge tissues from the surface of the
barnacle shells, scuta, and terga were removed by forceps
and immersed in bleach (2% sodium hypochlorite) for two
hours, to completely digest the organic tissue, rinsed five
times with distilled water, then adhering chitin and organic
debris were removed using entomological pins and ultrasonic
cleaner (1–3 seconds). The six pairs of cirri, the penis and
the oral cone were dissected from the soma; the trophi,
cirri and penis were mounted in glycerol on glass slides.
Photographs of the morphological characteristics of the shell
parts and the somatic bodies were made using a Leica MZ 6
stereomicroscope and an Olympus BX 51 microscope with
Nomarski differential interference contrast microscopy. The
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trophi, cirri and penis of one or two dissected paratypes of
all described species were post-fixed in 2% OsO4 for 2 hrs,
dehydrated in acetone and critically point-dried with CO2,
sputter-coated with platinum–palladium, and examined in
a JEOL JSM-6380LA scanning electron microscope at
operating voltages of 15–20 kV at the University of Moscow.
The resulting photographs were touched up using a Corel
DRAW X3 Graphics Suite.
The holotypes and paratypes are stored at the Zoological
Museum of Moscow State University (Mg), the Biodiversity
Research Museum of Academia Sinica, Taipei, Taiwan
(ASIZCR), and the Naturalis Biodiversity Center (NCB),
Leiden. Additional specimens are stored in the barnacle
collection of the Coastal Ecology Laboratory, Academia
Sinica, Taiwan (CEL).
TAXONOMY
Subclass Cirripedia Burmeister, 1834
Superorder Thoracica Darwin, 1854
Order Sessilia Lamarck, 1818
Suborder Balanomorpha Pilsbry, 1916
Superfamily Balanoidea Leach, 1817
Family Archaeobalanidae Newman & Ross, 1976
Subfamily Acastinae Kolbasov, 1993

Fig. 1. Acasta turriformis sp. nov., shell, general view and
compartments (holotype: A, C–E; paratype: B). A, B, Complete
shell, left side (long narrow slits between compartments indicated);
C, Rostrum, external surface; D, Carinolatera 1 and 2, internal
surface; E, Margin of basis. Abbreviations: ba = basis, ca = carina,
cl1 = carinolatus 1, cl2 = carinolatus 2, r = rostrum. Scale bars in µm.

Acasta Leach, 1817

Diagnosis. Acastinae with thin shell and feebly connected
compartments, even with other wall plates; basal parts of
rostrum and carina not elongated; radii with oblique summits;
parietes solid with external spines, bumps, or holes, usually
with internal longitudinal ribs; wall plates often separated by
slits or windows covered by delicate chitinous membrane;
basis calcareous, rarely membranous with calcareous
inclusions, round, deeply cup-shaped, rarely flat, margin
often serrated; annuli of anterior ramus of cirrus IV often
with hooks or spines. The genus Acasta comprises 43 epizoic
extant species from tropical and temperate seas, inhabiting
sponges, alcyonaceans and antipatharians. Type species
Acasta spongites (Poli 1791 in Poli & Delle Chiaie, 1791).

Diagnosis. Shell white, elongated in height, with long, narrow
slits between wall plates; parietes with long longitudinal
ribs internally; carinolatus 2 narrow, basis deep, bowlshaped, with crenated margin; scutum without distinct radial
striations, articular ridge prominent, pits of adductor and
depressor muscles conspicuous; tergum without long beakshaped apex, spur wide, with end almost quadrate; cirri IV and
V with developed curved teeth on anterior rami; basidorsal
point of penis absent. Embedded in sponge Lissodendoryx
(Lissodendoryx) sp. Topsent, 1892.
Description. (Based on holotype). Shell white, elongated,
9.3–10 mm high, 4.1–4.3 mm rostro-carinal basal diameter;
tips of wall plates tinged with pale violet; orifice moderately
small, toothed, 2.0–2.7 mm maximum length, 6 long, narrow
slits 2.5–3.0 mm high between proximal halves of wall plates
(Fig. 1A, B). Basis deep, bowl-shaped, 4.0–4.3 mm high,
with growth lines concentric, margin crenated, bottom of
basis deformed or with 4 radial grooves (Fig. 1A, B, E).
Parietes (Fig. 1C, D) with small, dense, granulate, external
projections and fine growth lines, basal parts thinner, sheath
about 1/3 total length, with horizontal striations, inner lamina
beneath sheath with long, distinct longitudinal ribs. Radii
and alae with summits oblique, radii ~1/2 length of parietes,
with fine, oblique, external striations, alae semitransparent.
Carinolatus 2 narrow (Fig. 1A, B, D), paries ~1/5–1/7 width
of carinolatus 1.

Acasta turriformis, new species
(Figs. 1–7)
Material examined. Four specimens (holotype and
paratypes) in the sponge Lissodendoryx (Lissodendoryx) sp.
Topsent, 1892, Gongguan, Green Island, Taitung, Taiwan
22°40′47″N 121°29′29″E, SCUBA diving, depth 9 m. The
holotype (dry shell compartments, mouth parts and cirri
mounted in glycerol on glass slide) and paratype (shell in
EtOH) are deposited in the Zoological Museum of Moscow
State University under registration numbers Mg – 1230
(holotype) and Mg–1231 (paratype). The other paratypes
(ASIZCR000371 and ASIZCR000372) are deposited in
the Biodiversity Research Museum, Biodiversity Research
Center, Academia Sinica, Taiwan.

586

RAFFLES BULLETIN OF ZOOLOGY 2017

Fig. 2. Acasta turriformis sp. nov., opercular plates (holotype). A, B, Left scutum, internal and external view; C, D, Right scutum, external
and internal view; E, F, Left tergum, external and internal view; G, H, Right tergum, internal and external view. Scale bars in µm.
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Fig. 3. Acasta turriformis sp. nov., mouth parts (holotype). A, Labrum with mandibular palps; B, Enlarged crests of labrum; C, Mandible;
D, E, Maxillules. Scale bars in µm.

Scutum (Fig. 2A–D) white, tinged with violet in upper half,
width and height equal, external growth ridges without
distinct longitudinal striations, occludent margin dentate.
Articular ridge ~half length of tergal margin, prominent,
lower end smooth, not truncated; articular furrow developed;
adductor ridge feeble, pits for adductor and depressor muscles
conspicuous.
Tergum (Fig. 2E–H) semitransparent, white, tinged with
pale violet in upper half, growth lines fine; apex sharp;
scutal margin almost straight; spur short, end quadrate, ~half
width of basal margin, separated from basiscutal angle; basal
margin concave at spur base, spur furrow shallow, wide.
Articular ridge developed, ~1/2 length of scutal margin, 1
long depressor muscle crest near base of spur.

Fig. 4. Acasta turriformis sp. nov., cirri (holotype). A, Cirrus IV,
basal part; B, Cirrus V, basal part. Scale bars in µm.

Labrum (Figs. 3A, B, 5A) with deep medial notch, 3 small
teeth on each crest. Mandibular palps (Figs. 3A, 5A–C)
club-shaped, with long, small, thin, dense setae with setules
on distal ends, small serrate setae along outer and inner
margins. Mandible (Figs. 3C, 5D–F) cutting edge with 5
teeth (holotype) and 4–5 (paratype) decreasing in size from

upper to lower, teeth 1–3 well separated from each other,
teeth 2–4 bifid, tooth 5 often worn away, inferior angle
blunt, inner margin with long, simple setae, outer margin
with sparse thin setae, lateral surface of blade with dense,
small, biserrate setae (Fig. 5F). Maxillules (Figs. 3D, E,
588
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Fig. 5. Acasta turriformis sp. nov., mouth parts (SEM, paratype). A, Labrum with mandibular palp; B, Mandibular palp, inner surface;
C, Enlarged proximal part of mandibular palp, inner surface; D, E, Mandibles, outer surface; F, Enlarged lower part of mandible, outer
surface; G, H, Maxillules, outer and inner surfaces; I, Enlarged lower part of maxillule, inner surface; J, Enlarged lower part of maxillule,
outer surface. Abbreviations: lb = labrum, mdp = mandibular palp. Scale bars in µm.
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Fig. 6. Acasta turriformis sp. nov., maxillae and penis (SEM, paratype). A, Maxillae, lateral view; B, Distal part of maxilla; C, Serrated
setae on proximal part of maxilla; D, Biserrate setae and combs of fine setae in basal part of maxillae; E, Stub setae in upper-lateral part
of lower lobe; F, G, Basal and terminal parts of penis; Abbreviations: c2 to c6 = cirri II to cirri VI, pe = penis. Scale bars in µm.
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Fig. 7. Acasta turriformis sp. nov., cirri (SEM, paratype). A, Cirrus I; B, Cirrus II; C, Cirrus II, plumose setae on posterior margin of coxa;
D, Cirrus II, annuli of posterior ramus; E, Cirrus II, cuticular folders on coxa; F, Cirrus III; G, Cirrus IV; H, Cirrus IV, distal annuli; I,
Cirrus IV, basal annuli; J, Cirrus V, basal annuli; K, Cirrus VI, middle annuli. Scale bars in µm.
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5G–J) with 12 (holotype) or 11–13 (paratype) cuspidate
setae of different lengths along straight cutting edge; notch
absent; upper and lower pairs of cuspidate setae largest; small
cuspidate seta below upper pair; tuft of small sharp cuspidate
setae on inferior angle; long, fine, simple setae along outer
and inner margins and on lateral inner surface of blade;
small biserrate setae on lateral outer surface. Maxillae (Fig.
6A–E) bilobed, dense, long, simple or serrate setae distally
and along inner margins of upper and lower lobes; field of
stub setae in upper-lateral part of lower lobe; dense carpet
of sharp, biserrate setae and combs of fine small setae in
fused basal parts.

Penis (Fig. 6F, G) annulated, without basidorsal point,
gradually tapering distally; tip with thin, simple setae.
Remarks. The new species, Acasta turriformis, is similar to
the sponge-inhabiting congeners, A. armata Gravier, 1921
(=A. sinica Ren, 1984), A. crassa Broch, 1931, A. daedalusa
Kolbasov, 1993, A. fenestrata Darwin, 1854, and A. koltuni
Kolbasov, 1991, in having a deep, bowl-shaped basis. The
new species differs from A. armata and A. fenestrata in the
absence of large windows between the wall plates and by
having a developed armament of hooks on cirri IV and V.
It differs from A. daedalusa by the presence of conspicuous
slits between the wall plates, a developed armament of hooks
on cirri IV and V, and the absence of radial striations of
the scutum. In comparison with A. crassa, A. turriformis
has longitudinal ribs on the inner surface of the wall plates,
developed armament of cirri IV and V, and a wider, truncated
tergal spur. Acasta turriformis is closer to A. koltuni, but
possess conspicuous slits between the wall plates, has a
prominent scutal articular ridge, and one long depressor
muscle crest near the base of the tergal spur.

Cirri (Figs. 4A, B, 7) with characteristic morphology of
Acasta. Cirrus I (Fig. 7A) with rami unequal, anterior ramus
(15 annuli) almost 3 times longer than posterior ramus (7
annuli), both rami covered with dense setae, protopod with
serrate and plumose setae along posterior margin. Cirrus II
(Fig. 7B–E) with rami unequal; anterior ramus (8 annuli)
longer than posterior ramus (7 annuli), annuli of rami with
long, dense, simple and serrate setae on anterior edge; tuft of
serrate setae in posterio-distal corner; row of ctenoid scales
along upper margins (Fig. 7B, D); protopod with row of long
simple setae along anterior margin, row of long and dense
plumose setae along posterior margin of coxa, tuft of long
simple setae in posterio-distal corner of basis (Fig. 7B, C);
transverse rows of cuticular folders at posterior margin of
coxa (Fig. 7C, E). Cirrus III (Fig. 7F) with anterior ramus
(11 annuli) slightly longer than posterior (9 annuli), ramal
annuli without sharp denticles, with long simple and serrate
setae on anterior edges and lateral surfaces, tuft of serrate
setae in posterio-distal corner; protopod with rare anterior
simple and posterior dense plumose setae. Cirrus IV (Figs.
4A, 7G–I) with rami unequal, anterior ramus with 17 annuli,
posterior ramus with 20, basal annuli of anterior ramus with
2–3 developed curved teeth on anterior edge, row of 7–14
curved teeth on anterior margin of basis (Figs. 4A, 7G, I),
basal and middle annuli of anterior ramus with 4–5 long
serrate setae on upper part of anterior edge, tuft of thin simple
setae on posterio-distal corner, basal and middle annuli of
posterior ramus with 3 pairs of setae on upper part of anterior
edge, with tuft of setae on posterio-distal corner (Fig. 7I),
distal annuli of rami with row of stout serrate setae in upper
part (Fig. 7H); coxa and basis with few simple anterior setae
and dense plumose setae along posterior margin of coxa
(Fig. 7G). Cirrus V (Figs. 4B, 7J) with 29 and 27 annuli
in anterior and posterior rami respectively; basal annuli of
anterior ramus with 1–3 developed curved teeth on anterior
edge, basis without curved teeth, annuli of anterior ramus
with 3 pairs of long, middle and short serrulate setae on
anterior edge, tuft of setae on posterio-distal corner; annuli
of posterior ramus with 2 pairs of long and short anterior
setae, tuft of setae on posterio-distal corner; protopod with
anterior serrulate and few posterior short, simple setae. Cirrus
VI (Fig. 7K) with 34 and 35 annuli on anterior and posterior
rami respectively, intermediate annuli of both rami with 3
pairs of long, middle and short serrulate setae, some annuli
with few long, thin setae on posterio-distal corner, protopod
with few posterior short, simple and anterior serrulate setae.

Etymology. The specific name is derived from the Latin
‘turriformis’, meaning having the form of a tower, referring
to the form of this species.
Acasta crucibasis, new species
(Figs. 8–14)
Material examined. Seven specimens (holotype and
paratypes) in the sponge Topsentia sp. Berg, 1899, Dabaisha,
Green Island, Taitung, Taiwan, 22°38′12″N, 121°29′30″E,
SCUBA diving, depth 9 m. Two specimens (paratypes) in
the sponge Xestospongia vansoesti Bakus & Nishiyama,
2000, SER.03/080905/010, Indonesia, Java Sea, Kepulauan
Seribu (Thousand Islands), off Jakarta, Damar Kecil Island,
NW-side, 5°59′00″S, 106°50′43″E, SCUBA diving and
snorkeling. The holotype (dry shell compartments, mouth
parts and cirri mounted in glycerol on glass slide) and
paratype (shell in EtOH) are deposited in the Zoological
Museum of Moscow State University under registration
numbers Mg–1226 (holotype) and Mg–1227 (paratype). The
other paratypes (ASIZCR000373 to ASIZCR000375) are
deposited in the Biodiversity Research Museum, Biodiversity
Research Center, Academia Sinica, Taiwan and (RMNH.
CRUS.C.10243) in Naturalis Biodiversity Center, Leiden,
The Netherlands.
Diagnosis. Shell white, semitransparent, globular, with
4 large windows between compartments; wall plates and
basis thin and fragile; shorter carinolatus 2 eliminated with
large window, does not reach basis; rostrum bifurcated at
base; basis cup-shaped, with five processes; scutum latticed;
cirrus IV with developed curved teeth on anterior ramus,
basidorsal point of penis rudimentary. Embedded in sponges
Topsentia sp. Berg, 1899 and Xestospongia vansoesti Bakus
& Nishiyama, 2000.
Description. (Based on holotype). Shell of holotype white,
semitransparent, globular, ~5.6 mm maximal height and
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Fig. 8. Acasta crucibasis sp. nov., shell, general view and compartments (holotype). A, B, Complete shell, right and left side; C, Carinolatus
1, internal surface; D, Rostrum, internal surface; E, Carina with rudimental carinolatera 2, internal surface; F, Basis, internal surface.
Abbreviations: ba = basis, ca = carina, cap = carinal process of basis, cl1 = carinolatus 1, cl2 = carinolatus 2, clp = carinolateral process
of basis, r = rostrum, rp = rostral process of basis. Scale bars in µm.

diameter, 4.8 mm rostro-carinal basal diameter, orifice
toothed, 2.6 mm maximum length, with four large windows
2.2–2.6 mm high and 1.3–2.2 mm wide between wall plates
and corresponding processes of basis (Fig. 8A, B). Basis
(Fig. 8A, B, F) deep moderately, cup-shaped, cruciform,
with external growth lines concentric, margin denticulated,
1.7 mm high, with five long processes corresponding to
wall plates (one for carina, two for carinolatera 1, two for
bifurcated base of rostrum). In paratypes basis flat (Fig. 10A,
H) or saucer-shaped (Fig. 10B, C, I), with reduced arms
of rostral processes and hole at center (Fig. 10H). Parietes
(Figs. 8A–E, 10A, B) consist of axial part connected with
processes of basis, two adjacent lateral semitransparent
parts eliminated with windows, with conspicuous sharp,
dense external projections and fine growth lines, sheath ~1/2
total length, with horizontal striations, inner lamina beneath
sheath smooth, sometimes with few small indistinct basal
longitudinal ribs. Radii and alae with summits oblique, ~1/2
length of parietes, radii with fine, oblique, external striations.
Rostrum of holotype with basal part bifurcated (Fig. 8D).
Basal part of carinolatus 2 eliminated with big window, twice
shorter than carinolatus 1, paries developed, ~1/2–1/3 width
of carinolatus 1 (Figs. 8A, B, E, 10A, B).

Scutum (Figs. 9A–D, 10D–G) white (after treatment with
bleach), semitransparent, height slightly longer than width,
latticed, distinct external growth ridges crossed by prominent
radial ribs, occludent margin strongly dentate. Articular ridge
~2/3 length of tergal margin, slightly prominent, lower end
smooth, not truncated; adductor ridge feeble, pits for adductor
and depressor muscles not developed. Scutum of biggest
specimen from Indonesia has internal sculpture different
from that in Taiwanese specimens (Fig. 10D, E): articular
ridge distinctly prominent; pits for adductor and depressor
muscles conspicuous.
Tergum (Fig. 9E–H) semitransparent, white, growth lines
distinct; apex beak-shaped, scutal margin concave; spur short,
truncated, ~half width of basal margin, distinctly separated
from basiscutal angle; spur furrow wide, distinct. Articular
ridge feeble, ~1/3 length of scutal margin, depressor muscle
crests rudimentary.
Labrum (Figs. 11A, B, 13A) with deep medial notch, 3 tiny,
delicate teeth on each crest hidden by dense, thin, small
setae. Crests of labrum with rows of ctenoid scales (Fig.
13A). Mandibular palps (Figs. 11A, 13A, B) club-shaped,
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Fig. 9. Acasta crucibasis sp. nov., opercular plates (holotype). A, B, Right scutum, external and internal side; C, D, Left scutum, external
and internal side; E, F, Left tergum, external and internal side; G, H, Right tergum, internal and external side. Scale bars in µm.

with long, small, thin, dense, setulate and simple setae on
distal ends, small, simple, dense setae and rows of ctenoid
scales on lateral surfaces. Mandible (Figs. 11C–F, 13C–E)
cutting edge with 5 teeth decreasing in size from upper to
lower, teeth 1–3 well separated from each other, teeth 2–4
bifid, inferior angle sharp, with group of sharp denticles and
setae, inner margin with long, simple setae, outer margin and
upper part of blade with long, thin, omniserrate setae, lateral
surface of blade with dense, small, biserrate setae (Fig. 13D,
E). Maxillules (Figs. 11G, H, 13F, G) with 8–10 cuspidate
setae of different lengths along straight cutting edge; notch
absent; upper and lower pairs of cuspidate setae largest; tuft
of small, sharp cuspidate setae on inferior angle; long, simple,

serrate setae along outer and inner margins; dense biserrate
setae on lateral surfaces. Maxillae (Fig. 13H–J), bilobed;
dense, long simple and serrate setae distally and along inner
margins of upper and lower lobes; ctenoid scales on lateral
surfaces of upper lobes; field of stub setae in upper-lateral
part of lower lobe; dense carpet of sharp, biserrate setae and
fine small setae in fused basal parts.
Cirrus I with rami unequal; anterior ramus (22 annuli) almost
3 times longer than posterior ramus (7 annuli); both rami
covered with dense setae. Cirrus II (Fig. 14A) with rami
unequal; anterior ramus (12 annuli) longer than posterior
ramus (9 annuli); annuli of rami with long, dense, simple
594
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Fig. 10. Acasta crucibasis sp. nov., shells, general view and compartments (paratypes: A, D, E, H from Java Sea; B, C, F, G, I from
Taiwan). A, B, Complete shells, left and right side; C, General view from basis; D, F, Scutum, external surface; E, G, Scutum, internal
surface; H, I, Basis, internal surface. Abbreviations: ba = basis, ca = carina, cap = carinal process of basis, cl1 = carinolatus 1, cl2 =
carinolatus 2, clp = carinolateral process of basis, r = rostrum, rp = rostral process of basis. Scale bars in µm.
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Fig. 11. Acasta crucibasis sp. nov., mouth parts (holotype). A, Labrum and mandibular palps; B, Enlarged crests of labrum; C, D,
Mandibles; E, F, Lower angle of mandibles; G, H, Maxillules. Scale bars in µm.

Fig. 12. Acasta crucibasis sp. nov., cirri (holotype). A, Cirrus III, annuli of middle part of anterior ramus; B, Cirrus IV, proximal part;
C, Cirrus V, annuli of middle part of anterior ramus. Scale bars in µm.

596

RAFFLES BULLETIN OF ZOOLOGY 2017

Fig. 13. Acasta crucibasis sp. nov., mouth parts (SEM, paratype, from Taiwan). A, Crest of labrum with mandibular palp; B, Surface of
distal part of mandibular palp; C, Mandible; D, Biserrate setae on lateral surface of mandible; E, Setae on upper margin of mandible; F,
Maxillule; G, Lower part of maxillule; H, Maxillae, inner surface; I, Small setae on basal part of maxilla; J, Stub setae on proximal lobe
of maxilla. Abbreviations: lb = labrum, mdp = mandibular palp. Scale bars in µm.
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Fig. 14. Acasta crucibasis sp. nov., cirri and penis (SEM, paratype, from Taiwan). A, Right cirri and penis; B, Base of penis; C, Terminal
part of cirri; D, Cirrus III, middle parts of rami; E, Cirrus III, annuli in middle part of anterior ramus. F, Cirrus IV, annuli in middle part
of rami. Abbreviations: c2 to c6 = cirri II to cirri VI, pe = penis. Scale bars in µm.
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and serrate setae on anterior edge; tuft of serrate setae in
posterio-distal corner. Cirrus III (Figs. 12A, 14A, D, E) with
anterior ramus (15 annuli) slightly longer than posterior (11
annuli); proximal and middle annuli of anterior ramus with
single, sharp upward denticle beneath 2 pairs of long setae
and 2 pairs of small, serrate setae; tuft of serrate setae in
posterio-distal corner; lateral surfaces of annuli with row
of ctenoid scales in upper part (Fig. 14E). Cirrus IV (Figs.
12B, 14A, D, F) with rami subequal; anterior ramus with 21
annuli, posterior ramus with 22; proximal annuli of anterior
ramus with developed curved tooth on anterior edge, group
of sharp denticles at tooth base; basis without teeth; ramal
annuli with 3 pairs of long, middle setae and short, serrulate
setae on upper part of anterior edge, tuft of thin simple setae
on posterio-diatal corner; distal annuli of rami with tuft of 6
stout, serrate setae in upper part. Cirrus V (Figs. 12C, 14A)
with broken rami (19, 27 annuli); annuli of anterior ramus
without teeth and denticles; ramal annuli with 3 pairs of
long, middle setae and short, serrulate setae on anterior edge,
tuft of setae on posterio-distal corner. Cirrus VI with broken
rami (24, 21 annuli); intermediate annuli of both rami with
3 pairs of long, middle setae and short, serrulate setae; some
annuli with few long, thin setae on posterio-distal corner.

Museum, Biodiversity Research Center, Academia Sinica,
Taiwan and (RMNH.CRUS.C.10244) Naturalis Biodiversity
Center (NCB), Leiden, The Netherlands.
Diagnosis. Shell white, semitransparent, lilyform in adults,
orifice large; opercular valves exposed; wall plates and
basis thin, fragile; parietes consist of axial striated part
and 2 thinner, smooth lateral extensions; radii and alae
~1/3 –1/4 length of parietes; basis cup-shaped; scutum
with radial striation; tergal spur very short, ~2/3 width of
basal margin; anterior ramus of cirrus IV with small, sharp
denticles; basidorsal point of penis absent. Embedded in
sponge Halichondria (Halichondria) sp. Fleming, 1828 and
Petrosia aff. pellasarca (de Laubenfels, 1934).
Description. (Based on holotype). Shell white, semitransparent,
lilyform in adults, without slits and windows, ~5.4 mm
maximum height and 2.3 mm rostro-carinal basal diameter;
orifice large, toothed, 5.0 mm maximum length; opercular
valves exposed; areas corresponding to 6 large windows
filled by smooth, thin lateral calcareous extensions of parietes
of wall plates (Fig. 15A–C). Basis (Figs. 15C, 16A) deep
moderately, cup-shaped, ~1.0 mm high, with growth lines
concentric, margin smooth. Parietes (Fig. 15D–K) consist
of axial part with fine growth lines and 2 thinner, smooth
lateral extensions; external surface without projections;
sheath short, ~1/4 total length, with horizontal striations;
inner lamina beneath sheath smooth. Radii and alae with
summits oblique; ~1/3–1/4 length of parietes; radii with
fine, oblique, external striations. Carina longest, recurved
outwards slightly (Fig. 15A–C, F, G). Carinolatus 2 with
developed axial parts of paries, ~1/2 width of carinolatus 1
(Fig. 15A–C, J, K).

Penis (Fig. 14A–C) annulated; basidorsal point rudimentary;
gradually tapering distally; tip with few thin, simple setae.
Remarks. The new species Acasta crucibasis is similar to
the species of genus Acasta, A. armata Gravier, 1921 (=A.
sinica Ren, 1984), A. fenestrata Darwin, 1854, A. foraminifera
Broch, 1931, and A. pertusa Kolbasov, 1990 in having large
windows between the wall plates. But only A. forminifera has
basal part of carinolatus 2 eliminated with a large window as
in A. crucibasis. A. crucibasis differs from A. foraminifera
by the cruciform basis, latticed scutum, truncated tergal spur
and number of cuspidate setae on cutting edge of maxillules
(8–10 instead 5 in A. foraminifera).

Scutum (Fig. 16B–E) white-rose, semitransparent, apex tinged
slightly with dark violet; height longer than width; external
growth ridges fine, crossed by radial striation; occludent
margin dentate. Articular ridge ~1/2–2/3 length of tergal
margin, not prominent, lower end smooth, not truncated;
adductor ridge feeble, pit for adductor muscle shallow, pit
for depressor muscle not developed.

Etymology. The specific name is derived from the Latin
‘crux’ or ‘crucis’ – cross, and ‘basis’, referring to the crossshaped basis of this species.
Acasta clausa, new species
(Figs. 15–21)

Tergum (Fig. 16F–I) semitransparent, white rose, growth
lines fine; apex beak-shaped, tinged slightly with dark violet;
scutal margin almost straight; spur very short, truncated, ~2/3
width of basal margin, not separated from basiscutal angle;
spur furrow rudimentary. Articular ridge feeble, ~1/3 length
of scutal margin, crests of depressor muscle rudimentary.

Material examined. Ten specimens (holotype and paratypes)
in the sponge Halichondria (Halichondria) sp. Fleming,
1828, southwest part of Green Island, Taitung, Taiwan,
22°38′20″N, 121°28′46″E, SCUBA diving, depth 21 m.
Three specimens (paratypes) in the sponge Petrosia aff.
pellasarca (de Laubenfels, 1934), Indonesia, Java Sea,
Kepulauan Seribu (Thousand Islands), off Jakarta, Semak
Daun Island, NW-side, 5°43′56″S, 106°34′23″E, SCUBA
diving, depth 20m, 17.09.2005. The holotype (dry shell
compartments, mouth parts and cirri mounted in glycerol on
glass slide) and paratype (shell in EtOH) are deposited in
the Zoological Museum of Moscow State University under
registration numbers Mg–1224 (holotype) and Mg–1225
(paratype). The other paratypes (ASIZCR000376 and
ASIZCR000377) are deposited in the Biodiversity Research

Labrum (Fig. 19A, B, D) with deep medial notch, 2 small
teeth on each crest. Crests of labrum with thin, simple setae
and rows of ctenoid scales (Fig. 19A, D); massive ctenoid
scales in proximal area and at base of mandibular palps (Fig.
19A, B). Mandibular palps (Fig. 19A, C) club-shaped; with
dense, long, setulate setae, small, thin. simple setae on distal
half; lateral surfaces with dense, small, simple setae and rows
of ctenoid scales. Mandibles (Figs. 17A, B, 19E, F) cutting
edge normally with 5 teeth decreasing in size from upper
to lower; one mandible of holotype with additional teeth
between 3rd and 4th teeth (Fig. 17B); teeth 1–3 well separated
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Fig. 15. Acasta clausa sp. nov., shell, general view and compartments (holotype: A, B, D–K; paratype: C from Taiwan). A, B, Complete
shell, left and right side; C, Complete shell, left side; D, E, Rostrum, external and internal surface; F, G, Carina, external and internal
surface; H, I, Carinolatus 1, external and internal surface; J, K, Carinolatus 2, external and internal surface. Abbreviations: ba = basis, ca
= carina, cl1 = carinolatus 1, cl2 = carinolatus 2, r = rostrum, sc = scutum, te = tergum. Scale bars in µm.
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Fig. 16. Acasta clausa sp. nov., opercular plates and basis (holotype). A, Basis, internal side (partially destroyed); B, C, Right scutum,
external and internal view; D, E, Left scutum, external and internal view; F, G, Right and left terga, external view; H, I, Right and left
terga, internal view. Scale bars in µm.
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Fig. 17. Acasta clausa sp. nov., mouth parts (holotype). A, B, Mandibles; C, D, Maxillules. Scale bars in µm.

from each other; teeth 2, 3 bifid; inferior angle sharp, with
group of sharp denticles and setae; inner margin with long,
simple setae; outer margin and upper part of blade with long,
thin, omniserrate setae; lateral surface of blade with dense,
small, biserrate setae (Fig. 19F). Maxillules (Figs. 17C, D,
19G–I) with 7–8 cuspidate setae of different lengths along
straight cutting edge; notch absent; upper and lower pairs
of cuspidate setae largest; small seta inserted beneath upper
pair of cuspidate setae; tuft of small, sharp, cuspidate setae
on inferior angle; long simple and serrate setae along outer
and inner margins; dense, biserrate setae on lateral surface.
Maxillae (Fig. 20A–E), bilobed; dense, long simple and
serrate setae distally and along inner margins of upper and
lower lobes; lateral surfaces of lobes with small, simple setae
and sparse ctenoid scales; field of stub setae in upper-lateral
part of lower lobe; dense carpet of sharp, biserrate setae and
fine, small setae in fused basal parts.

long, simple and serrate setae on anterior edges and lateral
surfaces; tuft of serrate setae in posterio-distal corner. Cirrus
IV (Fig. 21C–E) with rami unequal; anterior ramus with
20 annuli, posterior ramus with 26; basal annuli of anterior
ramus with 3–5 upward denticles and combs of sharp small
denticles on upper half of anterior edge; basal and middle
annuli of anterior ramus with 2–4 long and middle serrate
setae on upper part of anterior edge; tuft of thin, simple
setae on posterior-diatal corner; basal and middle annuli
of posterior ramus with 3 pairs of setae on upper part of
anterior edge, tuft of setae on posterio-distal corner. Cirrus
V with 26 and 28 annuli in anterior and posterior rami
respectively; annuli of anterior ramus with 3 pairs of long,
middle and short serrulate setae on anterior edge; tuft of
setae on posterio-distal corner; annuli of posterior ramus
with 2 pairs of long and short anterior setae; tuft of setae
on posterio-distal corner. Cirrus VI with 29 and 31 annuli
on anterior and posterior rami respectively; intermediate
annuli of both rami with 3 pairs of long, middle and short,
serrulate setae.

Cirrus I with rami unequal; anterior ramus (14 annuli) twice
longer than posterior ramus (7 annuli); both rami covered
with dense setae. Cirrus II (Fig. 21A, B) with rami unequal;
anterior ramus (8 annuli) longer than posterior ramus (6
annuli); annuli of rami with long, dense, simple and serrate
setae on anterior edge and along upper margin; tuft of serrate
setae in posterio-distal corner; lateral surfaces with ctenoid
scales; protopod with long, serrate and plumose setae. Cirrus
III (Fig. 18A) with anterior ramus (9 annuli) slightly longer
than posterior (9 annuli); ramal annuli without denticles, with

Penis (Figs. 18B, C, 20F–H) annulated; basidorsal point
absent; gradually tapering distally; tip with few thin, simple
setae.
Penis of one specimen has abnormal bifurcated tip, both tips
may function, because have terminal openings (Fig. 20G, H).
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Fig. 18. Acasta clausa sp. nov., cirri and penis (holotype). A, Cirrus III, proximal part; B, Basal part of penis; C, Distal part of penis.
Abbreviations: c6 = coxa of cirrus VI, pe = penis. Scale bars in µm.
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Fig. 19. Acasta clausa sp. nov., mouth parts (SEM, paratype, from Taiwan). A, Labrum and mandibular palps; B, Ctenoid scales at base
of mandibular palp; C, Upper half of mandibular palp; D, Enlarged crests of labrum (denticles indicated by arrows); E, Mandible; F,
Biserrate setae on lateral surface of mandible; G, H, Maxillules; I, Lower margin of maxillule. Abbreviations: mdp = mandibular palp.
Scale bars in µm.
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Fig. 20. Acasta clausa sp. nov., maxillae and penis (SEM, paratype, from Taiwan). A, Maxillae, internal surface; B, Distal lobes of
maxillae; C, Proximal lobe of maxilla; D, Stub setae on proximal lobe of maxilla (groups of stub setae indicated by arrowheads); E,
Small setae on basal part of maxilla; F, Basal part of penis; G, H, Abnormal bifurcated tip of penis. Abbreviations: c5 and c6 = cirri V
and cirri VI, pe = penis. Scale bars in µm.
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Fig. 21. Acasta clausa sp. nov., cirri (SEM, paratype, from Taiwan). A, Cirrus II; B, Cirrus II, posterior ramus, annuli 1–3; C, Cirrus IV,
fifth annulus of anterior ramus; D, Cirrus IV; E, Cirrus IV, basal annuli of anterior ramus. Scale bars in µm.

Remarks. The new species Acasta clausa differs from other
congeners in having unique semitransparent, thin lateral
calcareous extensions of parietes of the wall plates filled
windows areas and very short, almost rudimentary spur of
tergum.

on glass slide) and paratype (shell in EtOH) are deposited
in the Zoological Museum of Moscow State University
under registration numbers Mg–1228 (holotype) and Mg–
1229 (paratype). The other paratypes (ASIZCR000378 to
ASIZCR000380) are deposited in the Biodiversity Research
Museum, Biodiversity Research Center, Academia Sinica,
Taiwan.

Etymology. The specific name is derived from Latin ‘clausa’,
meaning ‘closed’, referring to the areas corresponding to
six large windows filled by smooth, thin lateral calcareous
extensions of parietes of the wall plates.

Diagnosis. Shell white pinkish or white brown, semitransparent,
with 6 conspicuous windows between wall plates; parietes
with wide radii and alae; inner lamina with longitudinal ribs;
basis saucer-shaped, denticulated margin with 6 notches;
scutum without distinct radial striation; spur of tergum ~1/3
width of basal margin; anterior ramus of cirrus IV with small,
sharp denticles; penis with basidorsal point. Embedded in
sponge Xestospongia testudinaria (Lamarck, 1815).

Acasta sandwichi, new species
(Figs. 22–28)
Material examined. Four specimens (holotype and paratypes)
in the sponge Xestospongia testudinaria (Lamarck, 1815),
Daping, Yeliou, Wanli, Taiwan, 25°12′45″N, 121°42′04″E,
SCUBA diving, depth 18 m. The holotype (dry shell
compartments, mouth parts and cirri mounted in glycerol

Description. (Based on holotype). Shell white pinkish or
white brown, semitransparent, slightly elongated in height,
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Fig. 22. Acasta sandwichi sp. nov., shell, general view and compartments (holotype: A, B, D–H; paratype: C, I, J). A, B, Complete shell,
left and right side, windows between wall plates indicated by arrowheads; C, Complete shell, right side, windows between wall plates
indicated by arrowheads; D, E, Rostrum, external and internal surface; F, Carinolatus 2, internal surface; G, H, Carinolatus 1, internal
and external surface; I, Rostrum, internal surface; J, Carina, internal surface. Abbreviations: ba = basis, ca = carina, cl1 = carinolatus 1,
cl2 = carinolatus 2, r = rostrum. Scale bars in µm.
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Fig. 23. Acasta sandwichi sp. nov., opercular plates and basis (holotype: A–H, paratype: I). A, B, Right scutum, external and internal view;
C, D, Left scutum, external and internal view; E, F, Left tergum, external and internal view; G, H, Right tergum, external and internal
view; I, Basis, internal view. Scale bars in µm.
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Fig. 24. Acasta sandwichi sp. nov., mouth parts (holotype). A, Labrum and mandibular palps; B, C, Mandibles; D, E, Maxillules. Scale
bars in µm.

Fig. 25. Acasta sandwichi sp. nov., cirri and penis (holotype). A, Cirrus IV, basal and middle annuli; B, Distal part of penis. Scale bars
in µm.
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Fig. 26. Acasta sandwichi sp. nov., mouth parts (SEM, paratype). A, Labrum and mandibular palps; B, Crests of labrum with ctenoid
scales; C, Upper part of mandibular palp; D, Mandible; E, Lower part of mandible; F, Biserrate setae on lateral surface of mandible; G,
Maxillule; H, Upper part of maxillule; I, Cutting edge of maxillule. Abbreviations: lb = labrum, mdp = mandibular palp. Scale bars in µm.
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Fig. 27. Acasta sandwichi sp. nov., maxillae and penis (SEM, paratype). A, B, Maxillae, lateral and outer surface; C, Distal lobes of
maxillae, upper parts; D, Proximal lobe of maxilla, lateral view (stub setae indicated by arrowheads); E, Basal part of penis (basidorsal
point indicated by asterisk). Abbreviations: c4 to c6 = cirri IV to cirri VI, pe = penis. Scale bars in µm.
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Fig. 28. Acasta sandwichi sp. nov., cirri (SEM, paratype). A, Left pairs of cirri with penis; B, Cirrus I; C, Annuli of rami of cirrus I;
D, Terminal annuli of anterior ramus of cirrus I; E, Cirrus II; F, Middle annuli of cirrus II; G, Cirrus III; H, Basal and middle annuli of
cirrus III; I, Cirrus IV; J, Basal and middle annuli of cirrus IV; K, Cirrus V; L, Middle annuli of cirrus V. Abbreviations: ar = anterior
ramus, c2 to c6 = cirri II to cirri VI, lb = labrum, pe = penis. Scale bars in µm.
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Cirrus I (Fig. 28B–D) with rami unequal; anterior ramus (13
annuli) twice longer than posterior ramus (7 annuli); annuli
of rami with dense, serrate setae and row of ctenoid scales
with long, sharp denticles along upper margins; basal annuli
with ctenoid scales on lateral surfaces. Cirrus II (Fig. 28A,
E, F) with rami unequal; anterior ramus (10 annuli) longer
than posterior ramus (8 annuli); annuli of rami with long,
dense simple setae and serrate setae on anterior edge, tuft
of serrate setae in posterio-distal corner; groups of ctenoid
scales with sharp denticles on lateral surfaces at anterior and
posterior setae (Fig. 28F). Cirrus III (Fig. 28G, H) with rami
subequal, with 12 annuli both; denticles absent; long, serrate
setae in upper halves of anterior margins, lateral surfaces
and posterio-distal corners of annuli. Cirrus IV (Figs. 25A,
28I, J) with posterior ramus (23 annuli) slightly longer than
anterior ramus (20 annuli); proximal annuli of anterior ramus
with single, sharp, straight denticle on anterior edge; middle
annuli of anterior ramus with 2–3 pairs of long, middle and
short serrulate setae on anterior edge; 2–3 pairs of short
setae on lateral surface, tuft of simple setae on posteriodistal corner; middle annuli of posterior ramus with 3 pairs
of long, middle and short serrulate setae on upper part of
anterior edge, tuft of thin simple setae on posterio-distal
corner, few ctenoid scales along upper margins. Cirrus V
(Fig. 28K, L) with rami subequal (25, 26 annuli); annuli
of anterior ramus without denticles; middle annuli with 3
pairs of long, middle and short serrulate setae on anterior
edge, tuft of setae on posterio-distal corner; row of ctenoid
scales along upper margins. Cirrus VI (Fig. 28A) with rami
subequal (27, 26 annuli); intermediate annuli of both rami
with 3 pairs of long, middle and short serrulate setae; some
annuli with few long, thin setae on posterio-distal corner;
inner lateral surface of coxa with dense ctenoid scales with
long denticles and short serrate setae (Fig. 27E).

~5.5 mm and 4.2 mm maximal height and diameter, 3.4 mm
rostro-carinal basal diameter; orifice toothed, with curved
apical ends of carina and rostrum; 2.7 mm maximum length;
with 6 conspicuous windows between wall plates (Fig.
22A–C). Basis saucer-shaped; with 6 external radial grooves;
growth lines concentric; margin denticulated, with paired
small teeth; often with 6 notches corresponding to windows
(Figs. 22A, B, 23I). Parietes (Fig. 22) with conspicuous, sharp
external projections and fine growth lines; sheath ~2/5–1/2
total length, with horizontal striations; inner lamina beneath
sheath with few long, distinct longitudinal ribs. Radii and
alae wide, semitransparent, summits oblique, ~1/3–1/2 length
of parietes; radii with fine, oblique and transverse external
striations. Carinolatus 2 narrow, with paries ~1/5 width of
carinolatus 1 (Fig. 22A–C, F).
Scutum (Fig. 23A–D) semitransparent, white, height longer
than width; external growth ridges with feeble, reduced
longitudinal striations; occludent margin slightly dentate.
Articular ridge ~1/2 length of tergal margin, not prominent,
lower end smooth, not truncated; articular furrow shallow;
adductor ridge conspicuous and thick; pits for adductor and
depressor muscles shallow, but visible.
Tergum (Fig. 23E–H) semitransparent, white, growth lines
fine; apex beak-shaped, tinged with pale viole; scutal margin
straight in lower and concave in upper parts; spur developed,
~1/3 half of width of basal margin, not truncated, separated
from basiscutal angle; spur furrow shallow and wide.
Articular ridge developed, concave, ~2/3 of scutal margin,
depressor muscle crests absent.
Labrum (Figs. 24A, 26A–C) with deep medial notch; 3 teeth
on each crest; dense, thin and small setae along margins
of crests. Crests of labrum with dense ctenoid scales (Fig.
26B). Mandibular palps (Figs. 24A, 26A, C) club-shaped;
with dense, long, setulate setae, small thin simple setae
and ctenoid scales with long denticles on distal half; lateral
surfaces with small, simple setae; rows of ctenoid scales with
short denticles at base. Mandibles (Figs. 24B, C, 26D–F)
cutting edge with 5 teeth decreasing in size from upper to
lower; teeth 1–3 well separated from each other; tooth 3
bifid; tooth 4 complex, multifid; inferior angle short, with
group of sharp, small denticles and setae; inner margin with
long, simple setae; outer margin and upper part of blade with
long, thin, omniserrate setae; lateral surface of blade with
combs of dense, biserrate setae. Maxillules (Figs. 24D, E,
26G–I) with 10–11 cuspidate setae of different lengths along
straight cutting edge; notch absent; upper and lower pairs of
cuspidate setae largest; small, cuspidate setae inserted below
lower pair of large setae; tuft of small, sharp, cuspidate setae
on inferior angle; long, simple setae and serrate setae along
outer and inner margins; biserrate setae on lateral surface.
Maxillae (Fig. 27A–D) bilobed; dense, long, simple setae
and serrate setae distally and along inner margins of upper
and lower lobes; lateral surfaces of upper lobes with ctenoid
scales and small, simple setae; field of stub setae in upperlateral part of lower lobe; dense carpet of sharp, biserrate
setae and fine, small setae in fused basal parts.

Penis (Figs. 25B, 27E) annulated; basidorsal point developed;
gradually tapering distally; tip with few thin simple setae.
Remarks. The new species, Acasta sandwichi, is similar to
the species of genus Acasta: A. armata Gravier, 1921 (=A.
sinica Ren, 1984), Acasta crucibasis sp. nov. (herein), A.
fenestrata Darwin, 1854, A. foraminifera Broch, 1931, A.
pertusa Kolbasov, 1990, and A. tzetlini Kolbasov, 1992, in
having conspicuous windows between the wall plates. Acasta
sandwichi differs from A. foraminifera and A. crucibasis
in having developed carinolatus 2 with paries reaches the
basis. A new species differs from A. tzetlini in the absence
of armament of recurved teeth on anterior ramus of cirrus
IV. A. fenestrata and A. armata have no longitudinal ribs
on inner lamina of parietes. A. pertusa has no denticles on
annuli of anterior rami of cirrus IV, scutum covered with
external setae and the tergal spur is about 1/2 of width of
basal margin.
Etymology. We named this species after our collaborator
from Green Island Marine Laboratory, Biodiversity Research
Center, Academia Sinica, Taiwan, and our friend, Mr. Chang
Ming-Chih, who helped us in SCUBA diving collections
of sponge hosts and who preferred to use his nickname
‘Sandwich’ for specific name of this species.
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DISCUSSION

barnacles (Van Syoc et al., 2015) indicate that the acastines
do not form a monophyletic group.

It has been revealed through SEM that trophi and cirri
of the acastines have setae and ctenoid scales similar to
that observed in other filter-feeding barnacles, including
thoracicans (Høeg et al., 1994) and acrothoracicans
(Kolbasov, 2000), thus strengthening the notion that the
Acastinae are filter feeders (Kolbasov, 1993).
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A number of species of the genus Acasta have conspicuous
slits or large windows (fenestrae) between shell plates.
Similar structures or portals, are characteristic of spongeinhabiting barnacles of the subfamily Bryozobiinae. These
structures in both acastines and bryozobines may facilitate
chemical interactions with the sponge to prevent overgrowth
(Kolbasov, 1993; Van Syoc & Newman, 2010). The new
species, A. clausa, has unique semitransparent, thin lateral
calcareous extensions of parietes that filled the window
areas. Most probably, these extensions were secreted by the
chitinous membrane covering the windows. We suggest that
the ancestor of A. clausa possessed large windows, and the
lateral calcareous extensions of parietes are an apomorphic
condition. Thus it indicates that the forms with the solid
shells may have evolved secondarily from those with large
windows.
The subfamily Acastinae was erected by Kolbasov (1993),
who revised the former genus Acasta s.l. and recognised
five acastine genera, Archiacasta, Neoacasta, Euacasta,
Pectinoacasta, and Acasta s.s. This revision was not
supported by any cladistic analysis of the phylogeny of
the acastine barnacles. Kolbasov (1993) indicated several
consistent key characters for most of the acastine genera,
these are: membranous or flat calcareous basis and absence
of longitudinal ribs on inner lamina of wall plates in
Archiacasta; six inner ribs on the basis for Neoacasta;
reduced paries of carinolatus 2 for Euacasta; and latticed
or radially striated tergum for Pectinoacasta. However,
there were no key characters for the genus Acasta, which
includes 43 extant species having different morphology. As
such, species of the genus Acasta may possess either a solid
shell or a shell with large windows or slits; a basis that may
be bowl- or cup-shaped or flat, and with smooth or serrated
margins; inner lamina of wall plates with longitudinal ribs
or lacking them; scutum may be latticed, with or without
radial striation; and the annuli of the anterior ramus of
cirrus IV may bear hooked teeth or sharp denticles, or
may completely lack this armament. In addition, species
of the genus Acasta inhabit various host taxa (Kolbasov
et al., 2016). Van Syoc et al. (2015) already indicated that
“Acastinae have also adapted to living in various non-sponge
hosts, including gorgonians, alcyonarians or antipatharians:
do these cnidarian-inhabiting species form a monophyletic
group, with the sponge-inhabiting Acastinae?” These are
considered evidence that the genus Acasta, as well as the
Acastinae, are possibly polyphyletic groups that need to be
revised using both morphological and molecular approaches.
The recent studies on the molecular phylogeny of acorn
barnacles (Pérez-Losada et al., 2014) and sponge-inhabiting
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