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Abstract: The suctorian Acineta tuberosa Ehrenberg, 1834 is reported from the subtidal zone at Bubut, along
the South China Sea coastline of Brunei Darussalam, as an epibiont on the sea spider (Pycnogonida) Hemichela sp.
The found ciliate has a stalked, loricate, flattened triangular cell body, rounded macronucleus and capitate tentacles
arranged in two fascicles on two wide and short actinophores. The pycnogonid is also reported here as a host
of A. tuberosa for the first time. This is also first report of A. fuberosa from the Brunei coastal area. In addition,
notes on ciliate epibionts of pycnogonids are given.

Keywords: Ciliate, epibiosis, pycnogonid, basibiont, Brunei Darussalam

Introduction

Sea spiders are marine arthropods of the class Pycnogonida, characterized by having long legs and slen-
der bodies. Pycnogonids are considered a suitable basibiont due to their hard cuticle and slow-moving
lifestyle, and because they have limited known strategies against fouling, apart from moulting [Arnaud
and Bamber, 1987; Wambreuse, Hamel, Mercier, 2021]. Pycnogonids are found to be host to a variety
of organisms, like protozoans, poriferans, bryozoans, hydrozoans, polychaetes, nematodes, tunicates,
diatoms and multicellular algae. In a few studies, ciliate epibionts have been reported on pycnogonids
[Gassovsky, 1916; Pipe, 1982; Kouris et al., 2007; George, Siddiqui, 2020; Wambreuse, Hamel, Mercier,
2021].

Suctorian ciliates are commonly epibionts on marine and freshwater invertebrates such as copepods,
cladocerans, nematodes, ostracods, halacarid and hydrachnid mites [e. g. Precht, 1935; Jankowski,
1981; Jankowski, 2007; Dovgal, 1996; Dovgal, 2002; Dovgal, 2013; Fernandez-Leborans, Tato-Porto,
2000; Dovgal, Chatterjee, Ingole, 2008; Dovgal et al., First report ... , 2008; Dovgal, Chatterjee, Ingole,
2009; Dovgal et al., New records of Praethecacineta ..., 2009; Ingole et al., 2010; Chatterjee, Fernandez-
Leborans, Chan, 2012; Chatterjee et al., New records ..., 2013; Chatterjee, Fernandez-L.eborans, Senna,
2013; Chatterjee, Kotov, Fernandez-Leborans, 2013; Chatterjee, Fernandez-Leborans, Marshall, 2014;
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Chatterjee, Fernandez-Leborans, Schizas, 2014; Chatterjee et al., 2018; Chatterjee, Dovgal, Fernandez-
Leborans, 2019; Chatterjee, Nanajkar, Dovgal, 2019; Chatterjee et al., New records of epibiont ... , 2019;
Chatterjee, Dovgal, Nanajkar, 2020; Chatterjee, Dovgal, Sautya, 2022; Chatterjee et al., Report of ... ,
2024; Fernandez-Leborans, Chatterjee, Grego, 2012].

The present article documents a suctorian ciliate Acineta tuberosa Ehrenberg, 1834 as an epibiont
on a pycnogonid from the subtidal zone of the South China Sea, Brunei Darussalam. Furthermore, notes
of epibiont ciliates associated with pycnogonids are included in this paper.

Material and Methods

Samples were collected and sorted by the 3™ author (DJM) near Bubut (Brunei Darussalam) (4°46°11”N,
114°28’117E) in May 2011 (Fig. 1). Benthic sediments from a depth of 15-20 m. The samples were
passed through a 300 um sieve, and the specimens were temporally fixed in 3 % formalin stained with
Rose Bengal. After one day the specimens were transferred to and stored in 70 % ethanol. Pycnogo-
nids have been rarely collected from the Brunei Shelf, with only one specimen retrieved from the several
Bubut samples. The entire pycnogonid with the ciliates was temporarily mounted on a glass slide in glyc-
erol (stained as above), and is currently stored in the invertebrate collection of DJM. The specimen was
examined using a stereomicroscope (Olympus SX10) and an Olympus BX51 compound microscope
with differential interference contrast (DIC). Photographs were taken using a DP 28 Olympus digital
camera, and Olympus cellSens (Standard) software. Ciliate measurements were conducted utilizing
the Top View 3.7 software for the processing of digital images. The systematic position of suctorian
ciliates follows Dovgal (2002, 2013).
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Fig. 1. Map of the collecting site
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Results and Discussion

Basibiont

Class Pycnogonida Latreille, 1810

Order Pantopoda Gerstécker, 1863

Suborder Eupantopodida Fry, 1978

Superfamily Ascorhynchoidea Pocock, 1904

Family Ammotheidae Dohrn, 1881

Genus Hemichela Stock, 1954

Hemichela sp.

One male pycnogonid found at 15-20 m of Brunei Bay as basibiont of ciliates. The basibiont
is identified as Hemichela sp. The genus Hemichela is characterised by the presence of a single dactylus
on the chela, which distinguishes it from the closely-related genus Paranymphon. The present basibiont
specimen is an ovigerous male carrying an egg mass (Fig. 2A and B).

Fig. 2. A. Pycnogonid Hemichela sp., male (dorsal view), infested with ciliates; B. Pycnogonid
Hemichela sp., male (ventral view), magnified view of egg mass; C-F. Magnified views of ciliate Acineta
tuberosa

Puc. 2.  A. Camen mopckoro nayka Hemichela sp. (Bu cBepxy), KOJTOHU3MPOBAHHBIA MH(Y30pHsAMHY;
B. Camen mopckoro nayka Hemichela sp. (Bun cHu3y), BugHo ckoruienue s, C—F. YBenmmuennsie n3o0pa-
xeHust uHpy3opun Acineta tuberosa
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Epibiont

Phylum Ciliophora Doflein, 1901

Subphylum Intramacronucleata Lynn, 1996
Class Suctorea Claparede & Lachmann, 1859
Subclass Endogenia Collin, 1912

Order Acinetida Raabe, 1964

Family Acinetidae Ehrenberg, 1838

Genus Acineta Ehrenberg, 1834

Acineta tuberosa Ehrenberg, 1834 (Fig. 2C-F)

Material examined: Numerous ciliates were found attached on legs of the pycnogonid
Hemichela sp.

Brief Description: Small (body length up to 19 um), stalked, loricate suctorian ciliate with flat-
tened triangular cell body and rounded macronucleus, which centrally or some eccentrically located.
The developed basal disc is presented in joint between the stalk and the lorica. The actinophores and ten-
tacles were indrawn in some individuals.

Measurements (in pm, based on 7 individuals): Body length 12-19, width 12-16; actinophore
length 2—4, width 2-5; macronucleus diameter length 2—4; stalk length 14-31 diameter 1; basal disc
width 3-5; tentacle length 2-5. Detail measurements of each of the 7 specimens are given in table 1.

Remarks: The present species is similar to Acineta tuberosa Ehrenberg, 1834, but differs from this
by its smaller size (12—19 um in length versus 25—120 pum after [Curds, 1985]) and the presence of a basal
disc. However, A. tuberosa is a widely distributed and ubiquitous species, with high morphological vari-
ability. Thus, the observed differences between the present species and other A. fuberosa are insufficient
to ascribe new species status with any confidence.

This is a ubiquitous marine and brackish species, observed on inanimate substrates and algae,
hydroids, bryozoans, crustaceans, among other in the North, White, Caribbean, Yellow, Caspian,
Mediterranean, Black, Azov Seas, the Atlantic, Pacific and Indian Oceans [Kahl, 1934; Wailes, 1943;
Chen, Song, Hu, 2005; Fernandez-Leborans, Chatterjee, Grego, 2012; Dovgal, 2013; Chatterjee et al.,
New records ... , 2013; Chatterjee, Fernandez-L.eborans, Senna, 2013; Chatterjee, Kotov, Fernandez-
Leborans, 2013; Chatterjee, Dovgal, Nanajkar, 2020; Chatterjee et al., Report of ... , 2024]. The present
study represents the first report of A. fuberosa on a pycnogonid host. This is also first report of A. tuberosa
from the Brunei coastal area.

Notes on ciliate epibiont on pycnogonids: There are several groups of organisms identified as epibi-
otic on pycnogonids. These include organisms like multicellular algae, diatoms, foraminiferans, ciliates,
entoprocts, bryozoans, and hydrozoans [King, 1973; Key, Barnes, 1999; Pipe, 1982; Lane et al., 2016;
Lane et al., 2018; Kakui, Sekiguchi, 2024]. Table 2 gives a list of ciliates known to be epibionts of py-
cnogonids. Ciliate epibionts on pycnogonids are represented by peritrichs, suctorians and folliculinid
ciliates. Three of these ciliate species have been identified up to species level, and are found also on other
basibiont organisms.

Whereas ciliate epibionts are commonly found on organisms of other aquatic taxonomic groups,
like isopods, cladocerans, cnidarians, bryozoans, rotifers, nematodes, ostracods, mites [Chatterjee et al.,
New records ... , 2013; Chatterjee, Fernandez-Leborans, Senna, 2013; Chatterjee, Kotov, Fernandez-
Leborans, 2013; Chatterjee et al., 2018; Chatterjee, Nanajkar, Dovgal, 2019; Chatterjee et al., 2023;
Chatterjee, Dovgal, Nanajkar, 2020], they are rare on pycnogonids. The reason for this may relate
to relatively less investigation of pycnogonids, which themselves are typically rare in benthic samples.
Wambreuse, Hamel, Mercier (2021) found that in a single investigation, 26 % of deep sea pycnogonids
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were in fact infested by ciliate epibionts. Their samples contained two species belonging to the genus
Ephelota, and one folliculinid with individuals mainly located on the legs, especially on coxae and femurs.

Lane [Lane et al., 2016] showed that in temperate environments, epibionts are not energetically
costly to pycnogonids and, in some circumstances, they may be beneficial. On the other hand, there
are observations of epibionts, such as poriferans and bryozoans which cover articulations between leg
segments and restrict movement of pycnogonids [Wambreuse, Hamel, Mercier, 2021]. More investi-
gations are needed to better understand the relationship between epibionts and the host pycnogonids.
Understanding the role of pycnogonids as basibiont for ciliate and other epibionts may improve our
knowledge on the ecosystem functioning of the aquatic biota, with its multifaceted relationships within
and between biotic and abiotic factors.

Acknowledgements. First author (TC) thanks Dr. Cengiz Kocak, Department of Hydrobiology,
Ege University, Tiirkiye for his help to identify the pycnogonid (basibiont).

Table 1. Measurements of Acineta tuberosa found attached to the pycnogonid Hemichela sp. (in pum,
based on 7 individuals)

Tadmmma 1.  Mopdomerpuueckue XapakTepucTuKu Acineta tuberosa ¢ Mopckoro nayka Hemichela sp.
(B MKM, TIpOMepeHbI 7 ocobeit)

No Body | Body Actino- Actino- Macro- Stalk Stalk Basal Tentacle

of indi- | length | width phore phore nucleus | length | diameter | disc length
vidual length width diameter width

1 13 12 4;4 3;5 3 16 1 4 3;3;4;3;2

2 12 15 2; 4 3;3 2 17 1 5 4;4:4,3;3;5;3
3 15 12 - - 4 14 1 4 -

4 19 16 - - 4 17 1 3 -

5 16 12 3;3 5;4 3 23 1 3 3;2

6 13 15 2;3 3;4 4 31 1 3 2;2;2;3

7 13 13 3;2 3;2 3 27 1 4 3;2

Table 2. Finds of ciliates as epibionts on pycnogonid basibionts

Tadémamma 2. V3BecTHble HAXOAKHU MH(DY30pHiA — SMUOUOHTOB MOPCKHUX TAYKOB

Ciliate (epibiont) Pycnogonid Locality Depth References Remarks (if any)
host (basibiont)

Rhabdophrya nymphonis | Nymphon sp. Kola  Bay Gassovsky, 1916; Also found on hydroids,

(Gassovsky, 1916) = of the Bar- Kahl, 1934 algae and bryozoans

Dendrosomides nympho- ents Sea from the Barents

nis Gassovsky, 1916 Sea near Murmansk

[Jankowski, 2007; Chat-
terjee, Dovgal, 2020;
Chatterjee, Dovgal,
Sautya, 2022]

Unidentified peritrich Phoxichilidium North Sea 19.5m Pipe, 1982
tubulariae depth
on steel gas
production
platform

Continued on the next page...
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Ciliate (epibiont) Pycnogonid Locality Depth References Remarks (if any)
host (basibiont)
Unidentified suctoria Phoxichilidium North Sea 19.5m Pipe, 1982
tubulariae depth
on steel gas
production
platform
Ephelota spp (2 species) | Nymphon North 315-620 m | Wambreuse,
hirtipes Atlantic depth Hamel, Mercier,
2021
Folliculinid Nymphon North 315-620 m | Wambreuse,
hirtipes Atlantic depth Hamel, Mercier,
2021
Folliculinid Unidentified Juan de Fuca | Axial Vol- | Kouris et al., 2007
pycnogonid Ridge cano vents,
Deep sea
Thecacineta oregonensis | Ammothella Sandspit, Intertidal George, Siddiqui, | Also found on nematode
(Murphy, 1965) appendiculata Karachi 2020 Desmodora sp. [Murphy,
(Dohrn, coast, 1965; Chatterjee et al.,
1881) Pakistan, 2023]
Northen
Arabian Sea
Acineta tuberosa Ehren- | Hemichela sp. Off Brunei | Subtidal Present record
berg, 1834 Darussalam,
Brunei Bay,
South China
Sea
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IMEPBOE HABJIIO/IEHUE ACINETA TUBEROSA (CILIOPHORA)
KAK 9IIMBUOHTA MOPCKOTI'O ITAYKA (PYCNOGONIDA)

C CEBEPO-3AITIA/JIHOT'O NIPUBPEZKBA BOPHEO (BPYHEN) 1 KOMMEHTAPHUU
Ob TH®Y30PUAX — SIIIUBUOHTAX IIMKHOT'OHU I
Yarrepaxu T.!, Tosraas U2, MapmaJua 1. JIx.’

! lxan6ao, Aocaprxand, Hrous,
e-mail: drtchatterjee@yahoo.co.in
2@I'BYH OUI] «Hucmumym buonozuu 1odicnwix mopeii um. A. O Kosaresckozo PAH,
2. Cesacmononw, Poccuiickas ®edepauus,
e-mail: dovgal-1954@mail.ru
3 Vuusepcumem Bpynes-Jlapyccanama, Bpyneii-Zapyccanam,

e-mail: david.marshall@ubd.edu.bn

Cykropust Acineta tuberosa Ehrenberg, 1834 Obula oOHapykeHa Kak SIMHUOMOHT MOPCKOIO

nayka (Pycnogonida) Hemichela sp. B cybGmutopanbHON 30He npuopexbs HOxHo-Kuraiickoro mops (Byoyr,
Bpyneit-lapyccanam). Hdy30pHs ¢ YIIOIEHHBIM TPEYTOJIbHBIM KJIETOUHBIM TEJIOM, CHAOKEHHBIM CTEOSTBKOM

Y PAKOBHHOM, C OKPYTJIBIM MaKpOHYKJIEYCOM U OyJIaBOBHAHBIMH HIyTaIbllaMU, COOPAaHHBIMH B 1B IIy4Ka Ha JBYX
HIMPOKHUX U KOPOTKHMX aKTHHO(Opax. DTo mepBas Haxodka A. fuberosa Ha MOPCKOM TayKe, a TakXke NepBas

HaxoJ/Ika JTJAHHOTO BUIA B mpuoOpexbe BpyHes.

[MpuBoasiTcs onmcanue WHGY30pUM, a TaKkKe 00CYKIAITCS

H3BECTHBIE ClTy4Yan )15 (0);(0kF:] OUJIMaT Ha ITIMKHOIOHUIax.

KoaroueBrble ciioBa: nHdpy30pus, SNMON03, MUKHOTOHUIA, Oa3uOnoHT, bpyrei-Ilapyccanram
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