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For the first time, three species of anemonefishes — Amphiprion clarkii, A. sandaracinos,
and A. perideraion — have been observed cohabiting in the host sea anemone Stichodactyla
mertensii. This is also the first description of the symbiosis between A. perideraion and this
species of host sea anemone. A. clarkii was represented in the sea anemone by the pair and the
subadult, A. sandaracinos was represented by the pair and two juveniles, and A. perideraion
was represented only by the juvenile, estimated to be 2.5-3 months old. Observations of this
symbiosis were conducted in the northwestern part of Hon Mun Island in Nha Trang Bay. It was
shown that the juvenile of 4. perideraion occupied the same niche in the host sea anemone as
the pair of 4. sandaracinos that had previously inhabited the sea anemone. Consequently, the
juvenile of A. perideraion was subjected to constant attacks by the pair of 4. sandaracinos. For
this reason, juvenile of A. perideraion spent only approximately 70 % of its time at the edge of
the host sea anemone’s oral disc, and 30 % of its time on the substrate near the sea anemone.
The presence of juvenile of 4. perideraion outside the sea anemone for a significant period of
time significantly increased their vulnerability to predatory attacks and led to its death. It was
shown that symbiosis between three anemonefish species and the sea anemone S. mertensii is
possible, but unstable and short-lived. Currents in the area where the S. mertensii was found
were analyzed, and the most likely direction of the current that carried the larva of 4. perideraion
to this sea anemone was determined.

Keywords: host sea anemones, Stichodactyla mertensii, Heteractis crispa, Heteractis
magnifica, anemonefishes, Amphiprion clarkii, Amphiprion sandaracinos, Amphiprion
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The symbiosis of anemonefishes (Pomacentridae, Amphiprioninae) and sea anemones
(Cnidaria, Actiniaria) is a canonical example of marine symbioses. Numerous publications
and a number of general reviews are devoted to the species composition of these symbioses
(Allen, 1980, 1991; Dunn, 1981; Fautin, Allen, 1997; Camp et al., 2016; da Silva, Nedosyko, 2016;
Emms et al., 2020; Bennett-Smith et al., 2021; Garcia-Jiménez et al., 2025).
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The vast majority of studies devoted to this issue describe symbioses between one species
of anemonefish and a sea anemone. Cohabitation of two anemonefish species in one host sea
anemone is observed much less frequently and has been reported for the following species:
Amphiprion clarkii and A. perideraion in symbiosis with the sea anemone Heteractis crispa’
(Hattori, 1995, 2002), 4. clarkii and A. sandaracinos in symbiosis with the sea anemone
Stichodactyla mertensii (Astakhov, 2002; Bos, 2011; Hayashi et al., 2018), 4. clarkii and
A. leucokranos in symbiosis with the sea anemone S. mertensii and A. sandaracinos and
A. leucokranos in symbiosis with the sea anemone S. mertensii (Elliott, Mariscal, 2001).
It should be noted that the symbiosis of two species of anemonefishes in one sea anemone is
based on the fact that each species of anemonefish occupies its own ecological niche. A. clarkii
spends a significant part of its time outside the host sea anemone, hovering above it and
protecting it from unwanted intrusion, whereas each of the above-mentioned anemonefish
species: A. perideraion, A. sandaracinos, and A. leucokranos, which live together with
A. clarkii, spends almost all of its time on the sea anemone’s oral disc (Hattori, 1995, 2002;
Elliott, Mariscal, 2001; Bos, 2011; Hayashi et al., 2018). As a result of this division of
ecological niches, no antagonism arises between 4. clarkii and the above-mentioned
species. A special case is the joint symbiosis of two anemonefish species: 4. sandaracinos
and A4. leucokranos, which occupy the same niche in the sea anemone S. mertensii. In this
case, a reasonable assumption is made that A. sandaracinos takes A. leucokranos for its
own species (Elliott, Mariscal, 2001), since the latter, with a high degree of probability, is
a hybrid of A. chrysopterus x A. sandaracinos (Fautin, Allen, 1997; Elliott, Mariscal, 2001;
Allen, Erdmann, 2012).

There are no data in the literature on the cohabitation of three species of anemonefishes
in one host sea anemone.

The study of the cohabitation of two or more anemonefish species within a single host
sea anemone is particularly important due to the reported extreme declines in the number of
symbiotic sea anemones following periods of abnormally high sea surface water temperatures
in these areas (Hattori, 2002; Thomas et al., 2014). Such symbioses have the potential to
contribute to the conservation of anemonefish species diversity while the species diversity
and abundance of their host sea anemones decline.

Material and methodology

In the period 2003-2024, the authors conducted studies of the species composition of
anemonefish—host sea anemone associations on the reefs of the northwestern part of Hon
Mun Island under the program for studying the biodiversity of coastal waters of Vietnam of
the Joint Russia—Vietnam Tropical Science and Technology Research Center.

' The authors are aware of a recent paper by a group of researchers (Titus et al., 2024) who presented a new
view on the nomenclature of the host sea anemones of anemonefishes, however, in the presented paper the
authors use the old nomenclature of the host sea anemones developed by Fautin (2016), the leading specialist
in this group of animals.
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Of particular interest was the large host sea anemone S. mertensii, which we first observed
in June 2003 on a reef off the northwest coast of Hon Mun Island (Figure 1). Throughout
the observation period (2003—2024), the sea anemone remained in its current location and
was inhabited by two species of anemonefishes. However, in June 2023, a unique symbiotic
association was observed within this anemone, the description of which is the subject of this
article.
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Fig. 1 — Location of the host sea anemone Stichodactyla mertensii, in which the juvenile of
Amphiprion perideraion was observed, and the surrounding host sea anemones:

% — Stichodactyla mertensii; Al — Heteractis crispa is located at a distance of 130 m from
Stichodactyla mertensii; ®2 — Heteractis magnifica — at a distance of 290 m from Stichodactyla
mertensii; A3 — Heteractis crispa — at a distance of 310 m from Stichodactyla mertensii,
the anemones are numbered according to their distance from Stichodactyla mertensii (2023);
Awn — Heteractis crispa, without a number, is located at a distance of 15 m from Stichodactyla
mertensii (2024). Direction of currents: < — flood current, => — ebb current
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Results and discussion

The coral reef in the area of the host sea anemone S. mertensii is represented by
extensive colonies of the branching coral Porites cylindrica (Poritidae), interspersed with
gravel areas. The S. mertensii sea anemone is located on a heavily eroded, dead, massive coral
surrounded by a colony of P. cylindrica. This sea anemone has been inhabited throughout the
observation period (since 2003) by spawning pairs and juveniles of two anemonefish species:
A. clarkii and A. sandaracinos. In June 2023, a symbiotic association of anemonefishes was
noted in this anemone, consisting of the adult pair and subadult of A. clarkii, the adult pair of
A. sandaracinos, two juveniles of the same species, and the juvenile of A. perideraion. The
pair and subadult of 4. clarkii occupied the horizon above the anemone, moving away from
the anemone to a distance of up to 7 m (Figure 2).

Fig. 2 — The pair and subadult of Amphiprion clarkii high
above the host sea anemone Stichodactyla mertensii. 2023. Photo by D. A. Astakhov

Noticing the approach of a diver, the anemonefishes began attacking him from a
distance of several meters, displaying threatening postures, striking their masks, and biting.
The anemonefishes then moved toward the host sea anemone and took up a defensive position
directly in front of it, continuing to attack the diver (Figure 3).

Another anemonefish species, 4. sandaracinos, did not participate in repelling the diver and
was located on the host sea anemone’s oral disc. This species included a spawning pair and two
juveniles. In addition, the juvenile of A. perideraion was found on the sea anemone’s oral disc,
which is unique for two reasons. First, the juvenile of 4. perideraion was the third anemonefish
species to inhabit a single sea anemone, and such a phenomenon has not been described in the
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literature. Second, the symbiosis of 4. perideraion with the sea anemone S. mertensii has not
been reported in the literature, and it is unique to this anemonefish species and this sea anemone
species (da Silva, Nedosyko, 2016). In our opinion, based on laboratory breeding of A. perideraion
(Astakhov et al., 2006), the age of the juvenile was 2.5-3 months.

Fig. 3 — Species composition of anemonefishes inhabiting the host sea anemone Stichodactyla
mertensii: Amphiprion clarkii — the pair and the subadult; Amphiprion sandaracinos — the pair
and 2 juveniles (1 juvenile is beyond the edge of the oral disc and is not visible in the photo);
Amphiprion perideraion — the juvenile on the edge of the oral disc of the host sea anemone
(enlarged area); depth 4 m. 2023. Photo by D. A. Astakhov

The juvenile of 4. perideraion was located at the edge of the host sea anemone’s oral
disc and moved only along the disc’s edge (Figure 3 and Figure 4 a), attempting to hide in the
host sea anemone’s oral disc folds (Figure 4 b). The pair and two juveniles of 4. sandaracinos
controlled the entire oral disc of the sea anemone S. mertensii. The pair was located primarily
in the central part of the sea anemone’s disc, while the juveniles were located closer to the
disc’s periphery. Both juveniles and adults of 4. sandaracinos exhibited aggression toward
the juvenile of 4. perideraion.

Upon detecting the juvenile of 4. perideraion in close proximity, the juvenile of
A. sandaracinos displayed a threat posture (Figure 4c), attracting the attention of the adults
of A. sandaracinos, which then drove the juvenile of 4. perideraion beyond the edge of the
sea anemone’s oral disc (Figure 4d). The juvenile of 4. perideraion was forced to move along
the edge of the anemone’s oral disc, continually being attacked by the pair of adult fishes,
who either drove it off the disc and onto the substrate (Figure 4e) or it took refuge under the
sea anemone’s disc (Figure 4f). Hand timing revealed that approximately 70 % of the time,
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the juvenile of 4. perideraion was located on the periphery of the S. mertensii oral disc, and
the remaining 30 % of the time, it was outside the disc on the coral substrate. Being outside
the sea anemone’s oral disc posed a clear danger to the juvenile of A. perideraion due to the
abundance of small predators hiding in the P. cylindrica coral.

Fig. 4 — Movement of the juvenile of Amphiprion perideraion along the oral disc of the host sea
anemone Stichodactyla mertensii: (a) — the juvenile of Amphiprion perideraion is located on
the edge of the oral disc of the sea anemone and moves only along its edge; (b) — the juvenile

of Amphiprion perideraion tries to hide under the fold of the oral disc of the sea anemone;

(¢) — the juvenile of Amphiprion sandaracinos demonstrates a threatening posture towards the

juvenile of Amphiprion perideraion; (d) — the pair of adults of Amphiprion sandaracinos attack

the juvenile of Amphiprion perideraion and drive it beyond the edge of the oral disc of the sea
anemone; (e) — the juvenile of Amphiprion perideraion beyond the edge of the oral disc of the sea
anemone on the substrate; (f) — the pair of adults of Amphiprion sandaracinos drive the juvenile

of Amphiprion perideraion under the edge of the oral disc of the sea anemone; depth 4 m. 2023.

Photo by D. A. Astakhov
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This situation perfectly illustrates the theory, described in the literature, of different
niches occupied by two anemonefish species when colonizing a single host sea anemone.
One anemonefish species lives primarily above the anemone, while the other species lives
directly on the sea anemone’s oral disc. This distribution of anemonefish species within the sea
anemone reduces competition and aggression and allows the symbiotic fishes to permanently
coexist within the same sea anemone (Hattori, 1995, 2002; Bos, 2011; Hayashi et al., 2018).

In our case, all ecological niches in the host sea anemone were already occupied, and the
invader, 4. perideraion, was perceived as a competitor by the pair of resident A. sandaracinos
and was subjected to constant aggression. During a census of host sea anemones and
anemonefishes in this location in 2024, A. perideraion was not detected in either the host sea
anemone S. mertensii or the surrounding host sea anemones, indicating its extinction. This
suggests that symbiosis between three anemonefish species in a single host sea anemone is
possible, but unstable and short-lived.

Now let’s look at the routes by which the larva of 4. perideraion was transported to the
host sea anemone S. mertensii. Tidal currents run parallel to the northern coast of Hon Mun
Island (Figure 1). With a flood current flowing from east to west, i.e., from the sea to Nha
Trang Bay, the larva of A. perideraion would have been carried by the flood current over
the host sea anemones H. crispa and H. magnifica and only then reached the sea anemone
S. mertensii. Moreover, the sea anemones H. crispa and H. magnifica are symbiotic with
A. perideraion (Fautin and Allen, 1997; da Silva, Nedosyko, 2016), and the larva carried by
the flood current would have inevitably settled in one of these sea anemones. This means
that the movement of the larva of 4. perideraion into the sea anemone S. mertensii occurred
from a different direction.

Another possible transfer vector for the larva of A. perideraion to the sea anemone
S. mertensii is the ebb current flowing from west to east, i.e., from Nha Trang Bay to the
sea. In this direction, anemones symbiotic with A. perideraion are absent along the coast
of Hon Mun Island, reaching the S. mertensii. In 2024, 15 m northwest of the sea anemone
S. mertensii, a small sea anemone H. crispa (Figure 1) inhabited by juveniles of A. clarkii
was discovered among coral branches. In 2023, this anemone undoubtedly already existed
in this location, but it was too small and we were unable to detect it among the branches of
the P. cylindrica coral. H. crispa has a slow growth rate, as demonstrated by experimental
cultivation of this anemone species (Scott and Harrison, 2008). However, in 2023, the odor
of the sea anemone H. crispa could have attracted the larva of 4. perideraion, but it did not
settle in this sea anemone, possibly because it identified it as too small (Hattori, 2002) or
was too far from this sea anemone. Thus, the remaining option is that the larva settles in the
sea anemone S. mertensii during its transport by the current directly to this sea anemone’s
location. Anemonefishes (in particular, 4. perideraion) have a well-developed olfactory
system (Pashchenko et al., 2024). The olfactory system plays a decisive role in the search
for a symbiotic sea anemone during the late larval stage of anemonefish development. It
has been experimentally shown that anemonefish larvae perceive chemical signals from sea
anemones at a distance of up to 8 m and are capable of covering this distance and settling
into the sea anemone (Elliott et al., 1995). It is noteworthy that the sea anemone S. mertensii
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was not previously considered symbiotic for 4. perideraion (Fautin and Allen, 1997; da Silva,
Nedosyko, 2016). We have shown that this is not the case and that 4. perideraion can use it as
the symbiotic host. 4. perideraion could likely use the sea anemone S. mertensii for long-term
symbiosis if the niche on the sea anemone’s oral disc were not already occupied by another
species (4. sandaracinos).
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COBMECTHOE OBUTAHUME TPEX BUI0OB AHEMOHOBBIX
PbIb B AKTUHUU STICHODACTYLA MERTENSII (CNIDARIA,
ACTINIARIA, STICHODACTYLIDAE) M CIYYAW YHUKAJIBHOI'O
CUMBUO3A AMPHIPRION PERIDERAION (POMACENTRIDAE,
AMPHIPRIONINAE) C 9TUM BUJAOM AKTUHHUMU B 3AJIMBE HAYAHTI'
(FOXKHAA YACTb HEHTPAJIBHOI'O BBETHAMA)

. A. Acraxos!, O. B. Capunkun?, FO. B. Jleapt?,
Hryen Txu Xaii Txanp®, A. B. Muun'

! Huemumym oxeanonoeuu um. I1. I1. Hlupwoea PAH,
Poccus, 117997, Mockea, Haxumosckuii npocnexm, 0. 36,
e-mail: astakhov@ocean.ru;
2 Uuemumym npobaem sxonocuu u seomoyuu um. A. H. Cesepyosa PAH,
Poccus, 119071, Mocxksa, Jlenunckuii npocnexm, 0. 33;
3 [pubpecnoe omoenenue Coemecmnozo Boemnamcko-Poccutickoeo
Tponuueckoeo HayUHO-UCCIE008AMENLCKO20 U MEXHOLO2UYECKO20 YeHmPA,
Bvemnam, 650000, Hauane, Heyen Toen Tyam, 30

BnepBeie 00HapyKEHO COBMECTHOE OOMTAaHHE TPEX BHIOB aHEMOHOBBIX PBIO: Amphiprion
clarkii, A. sandaracinos n A. perideraion B axtunuu Stichodactyla mertensii. 310 sBIseTCS
IepBBIM OMUCAHUEM CUMOM03a A. perideraion ¢ TaHHBIM BUAOM aKTHHUHU. A. clarkii Obu1
MPEICTABIICH B aKTUHUU MapOi B3POCIBIX PBIO M KPYITHBIM MalbKOM, 4. sandaracinos ObLI
MPENICTaBICH MapOil B3POCIBIX PBIO U IBYMS MallbKaMu, a A. perideraion — TOIIBKO MalIbKOM,
HMCIOIINM BO3pacT (mpuMepHo) 2,53 Mecsna. HabmroneHus 3a OTMEYCHHBIM CHMOMO30M
MPOBOJAMJIUCH B CEBEpO-3anaHoil yactu octpoBa XoH MyH 3anuBa Hsiuanr. Ilokazano, uto
MaJek A. perideraion 3aHAN B aKTHHUM TY K€ HUIITY, YTO M 3aCCJIMBIIAS aKTUHUIO paHee mapa
A. sandaracinos. B cuiy 3toro, Manek A. perideraion monBepraics MOCTOSHHBIM aTakaM CO
CTOPOHEI Napkl A. sandaracinos. [1o 310l npuunHe Manek A. perideraion HaXOIWICS TOIBKO
okoi10 70 % BpeMeHU Ha Kparo OpajlbHOTO JucKa akTHHHH, a 30 % BpeMeHH MPOBOAMII Ha
cyocTpare BOMM3u akTuHUM. [IprcyTcTBHE ManbKa A. perideraion B T€U4CHUE 3HAYUTEIHHOTO
Meproaa BpeMEH! BHE aKTHHUHU 3HAYUTEIHHO MOBBIMIANO €r0 YSI3BUMOCTh OT aTaK XHITHUKOB
¥ IpuBeINo K ero rudenu. [lokasaHo, 4To CHUMOMO3 TPEX BHIIOB aHEMOHOBBIX PHIO C aKTHHHEH
S. mertensii BOSMOXCH, HO SIBIISICTCSI HEyCTOMYHMBBIM U KpaTKOBpeMeHHBIM. [IpoBeneH aHamms
TEUCHUI B palioHE HAXOXXICHUS aKTHHHUH S. mertensii U ONMpeleJIeHO Hanboliee BEPOSITHOE
HaIpaBJICHUE TCUCHHSI, KOTOPOE TIEPEHECIIO JIHINHKY A. perideraion K 3TOW aKTHHUU.

KuoueBble cjioBa: cumOnoTHdeckue akTuHuu, Actiniaria, Stichodactyla mertensii,
Heteractis crispa, Heteractis magnifica, anemoHoBble ppiObl, Pomacentridae (Amphiprioninae),
Amphiprion clarkii, Amphiprion sandaracinos, Amphiprion perideraion, 3anuB Hs4yanr,
Brernam

BaarogapuaocTtu. /[lanHOE Uccie0BaHNE BBINOJHEHO B paMKaxX IrOCY/1apCTBEHHOTO
3agaHus MuHHCTEpCTBA HAYKHU | BbIciiero obpasoanus Poccuiickoit denepannu s
NO PAH (tema Noe FMWE-2024-0022) u Ha cpeacTBa u3 coBMecTHOro Oroketra CoB-
MmecTHOro Poccuiicko-BeeTHamckoro Tponnyeckoro Hay4HO-HUCCIEA0BATEIBCKOTO U
TEXHOJOTHYECKOTO IEHTPa (B paMKax TeMbl « MopcKre IKOCUCTeMEBI: Onopa3znoobdpasue,
CTPYKTYpa, QyHKIIHOHUPOBAHKE, BOCCTAHOBJIEHUE U YCTOHUYMBOE UCIOIb30BAHUEY, 3a1a4H
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«ACCOLII/IaI_[I/II/I AHCMOHOBBIX pI:IG M TUTAHTCKHX aKTHHHWI: MHOTOJICTHSS I[I/IHaMI/IKa»).
Z[OHOJ'IHI/ITCJ'IBHBIG I'paHThl JJIA IIPOBECACHUA UJIW PYKOBOACTBA JdHHBIM UCCIICAOBAHUCM
HE UCIIOJIb30BAJIUCh.
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BREIN=18ZEE Amphiprion clarkii~A. sandaracinos 1 A. perideraionF B ST E—*% Sticho-
dactyla mertensii J855F - AR - :XZ A. perideraion 5 S. mertensii HERZNERICE < A. clarkii
A—XREN—RIKEARRK; A sandaracinos B—NREFNMZMEAR ;M A perideraion X
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BR-A. perideraion NEIEBHEPEETSEREREN 4. sandaracinos B MEBRIAAESM -
It A. perideraion NEAEZ 2 A. sandaracinos BXHIEEE - BT X—IRE - A. perideraion HE&NA
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