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We describe a new species and genus of soft-walled monothalamous foraminifera from the Sea of Japan.
The material was sampled off the Primorsky shelf during the 64" cruise of the RV “Akademik
Oparin” (17 June to 08 July, 2021). Bottom sediments were sampled at 17 stations in a depth range
of 0.3-86 m. The species described here was found at depths of 13 and 86 m. An elongated organic-
walled test of Cephalogullmia caudata sp. nov. has an inflated anterior (apertural) part which gradu-
ally narrows towards the adapertural end. The length varies 600 to 1,180 um; the width at the widest
part (the ‘head’) is 50 to 135 um, and at the narrowest part, it is 10 to 20 um. A single apertural
structure (10-28 um in diameter) is located at the widest end of the test. The apertural structure
is slightly elevated; in some specimens, it resembles a nipple. The nucleus is visible only in some spec-
imens; its size is from 16 x 12 um to 30 x 15 um. The comparative analysis shows that the new genus
Cephalogullmia differs from Micrometula Nyholm, 1952 in the shape of the test: it has more rounded
and inflated apertural end, compared to that of the slender conical test of Micrometula. The new genus
differs from Cylindrogullmia Nyholm, 1974 in the shape of the test as well: in the latter one, it is cylin-
drical. It also differs from another organic-walled monothalamid with the elongated test, Bowseria
Sinniger et al., 2008, in having a darker protoplasm and a narrowed (tail-shaped) adapertural end.

Keywords: soft-walled foraminifera, Sea of Japan, Cephalogullmia caudata gen. nov., sp. nov.,
monothalamids

Soft-walled monothalamous foraminifera are an important component of meiofauna in many coastal
and deepwater habitats [Gooday, 2002; Majewski et al., 2007; Sergeeva, Anikeeva, 2018, 2023], as well
as in freshwater ones [Holzmann et al., 2021]. In recent years, scientific interest in this group has in-
creased significantly [Anikeeva et al., 2013; Sergeeva et al., 2010]. Although molecular analysis is now
available for many monothalamous foraminifera [Gooday et al., 2011, 2022; Lejzerowicz et al., 2015;
Siemensma et al., 2021; Voltski, Pawtowski, 2015], some recent taxonomic descriptions still rely on mor-
phological characteristics alone [Anikeeva et al., 2013; Golemansky, 1999; Gooday et al., 2006; Hen-
derson, 2023; Ohkawara et al., 2009; Sergeeva, Anikeeva, 2008, 2020, 2021]. Here, we describe a new
monothalamous taxon, an organic-walled ‘allogromiid,” based on its morphological features.

Studies of meiobenthos in the Sea of Japan have been mainly focused on multicellular eukaryotes,
especially the dominant group, free-living nematodes. Out of unicellular eukaryotes, only hard-shelled
foraminifera have been considered as a component of meiobenthic communities [Preobrazhenskaya,
Tarasova, 1990]. The results of detailed studies of the species diversity of hard-shelled foraminifera
in the Sea of Japan are provided by T. Lukina and T. Tarasova [2013] in their check-list of free-living
invertebrates in Far Eastern seas of Russia — a publication covering 217 foraminifera species. A repre-
sentative of a genus of soft-walled foraminifera, Allogromia sp. (the family Allogromiidae), is reported
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to be found in the Bering Sea and off the South Kuril Islands and northeastern Sakhalin Peninsula. This
appears to be the only record of soft-walled foraminifera in the Northwestern Pacific reflecting the lack
of information on these protists, their specific morphological characteristics, and the need to apply special
methods to study them.

For the first time, soft-walled foraminifera were investigated in Far Eastern waters of Russia (the Sea
of Japan) in summer 2021, during the research cruise of the RV “Akademik Oparin.” In total, 49 species
and morphotypes of monothalamids representing the families Allogromiidae and Saccamminidae were
recorded in this area [Sergeeva, Anikeeva, 2023]. The fauna of monothalamids in the Sea of Japan
included the one that we describe here as the type species of a new genus.

The aim of this paper is to provide a description of Cephalogullmia caudata gen. nov., sp. nov.,
an inhabitant of the Sea of Japan (the Northwestern Pacific).

MATERIAL AND METHODS

Material was sampled off the Primorsky shelf, the Sea of Japan, during the 64™ cruise of the RV
“Akademik Oparin” (17 June to 08 July, 2021). Bottom sediments were sampled at 17 stations in a depth
range of 0.3 to 86 m. The species described was found at sta. 1 and 40 (depths of 13 and 86 m).
At shallower stations, divers sampled sediment cores (two replicates), 5 cm long, with a cross-sectional
area of 10 cm?® At greater depths, similar cores were taken from sediment obtained with a Van Veen
grab sampler. Samples of bottom sediments were fixed onboard the RV with 75% ethanol and later
processed and analyzed in IBSS laboratory (Sevastopol, Russian Federation). Samples were washed
through two sieves: an upper one with a mesh size of 1 mm and a lower one with a mesh size of 63 um.
For the second series of samples, we used a lower sieve with a mesh size of 32 um.

Detailed microscopic analysis of soft-walled foraminifera was performed under MSP-2,
Olympus CX41, Nikon, and Mikmed-6 microscopes equipped with photo cameras.

RESULTS

Taxonomy. According to traditional morphology-based classification systems [Kaminski, 2004; Loe-
blich, Tappan, 1988], the new single-chambered (monothalamous) taxa described here belong to the sub-
order Allogromiina (organic-walled). However, recent molecular phylogenetic studies, which revealed
a series of monophyletic clades that cut across morphology-based taxa, have undermined the traditional
higher-level classification of monothalamous organic-walled and agglutinated foraminifera [Habura et al.,
2008; Pawlowski et al., 2003, 2013]. Therefore, we avoid formal higher taxa and place the new genera
in the informal group of ‘monothalamids’ [Pawlowski et al., 2013].

Rhizaria Cavalier-Smith, 2002

Foraminifera d’Orbigny, 1826

‘Monothalamids’ Pawlowski et al., 2013

Genus Cephalogullmia Sergeeva et Anikeeva, gen. nov.

Type species Cephalogullmia caudata Sergeeva et Anikeeva, sp. nov.

Diagnosis of the genus. A monothalamous foraminifera having an elongated organic-walled test
with an inflated anterior (apertural) part that gradually narrows towards the adapertural end (Fig. 1).
The width at the inflated front part (the ‘head’) exceeds the width of the body by 5—6 times at the nar-
rowest part. A single slightly elevated apertural structure is located at the widest end of the test. In some
specimens, it resembles a nipple. The oval nucleus is localized in the widened part of the body before
its tapering and is visible only in some specimens.

Derivation of the genus name. The name of the genus indicates its similarity to the genus
Nemogullmia in terms of test length and the rounded apertural end resembling a head (in Latin,
‘cephalo’).
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Remarks. Comparative analysis showed that the investigated specimens cannot be related to any
of the known foraminifera genera. We made a comparative diagnosis of the new genus with three mor-
phologically most similar genera of soft-walled foraminifera. The key difference between the new genus
Cephalogullmia and Micrometula Nyholm, 1952 is in the shape of the test: there is the test with a more
rounded and inflated apertural end than the slender conical test of Micrometula. The new genus dif-
fers from Cylindrogullmia Nyholm, 1974 by the presence of a sharply tapering ‘tail’ part, while the test
of Cylindrogullmia specimens has approximately the same diameter throughout the body length. It also
differs from another elongated organic-walled monothalamid, Bowseria Sinniger et al., 2008, in having
a darker protoplasm and a narrowed (tail-shaped) adapertural end.

Fig. 1. Schematic image of Cephalogullmia caudata: 1, aperture; 2, organic test wall; 3, nucleus;
4, cytoplasm; 5, ‘tail’ part

Puc. 1. Cxemaruueckoe nzoopaxenuie Cephalogullmia caudata: 1 — aneprtypa; 2 — opranmveckasi CTeHKa
PaKOBUHBI; 3 — AAPO; 4 — LUTOILIA3MA; S — «XBOCTOBas» 4acTh

Cephalogullmia caudata Sergeeva et Anikeeva, sp. nov. (Fig. 2).

Syn. Allogromiid sp. 9J [Sergeeva, Anikeeva, 2023, pp. 446-447, Fig. 9e, f].

Diagnosis of species. The elongated organic-walled test has an inflated anterior (apertural) part
which gradually narrows towards the adapertural end. The body length varies from 600 to 1,180 wm;
the width at the widest part (the ‘head’) is 50 to 135 um, and at the narrowest part, it is 10 to 20 um.
A single apertural structure (10-28 um in diameter) is located at the widest end of the test. The apertural
structure is slightly elevated; in some specimens, it resembles a nipple. The nucleus is visible only in some
specimens, and its size is from 16 x 12 um to 30 x 15 um. Coefficient C (Iength-to-width ratio) ranges
8.7 to 16.5 (based on the maximum width of the body).

Derivation of specific name. Latin ‘caudata’ = ‘tail’ refers to the shape of the main part of the body.

Type material. The type specimen (registration number Meib.93.Al.t) and two paratype specimens
(registration numbers Meib.94.Al.p.1 and Meib.95.Al.p.2) are mounted in water—glycerol preparations
and stored at IBSS. Previous experience has shown that similar organic-walled specimens are too delicate
to be mounted in either Canada balsam or a gelatin—glycerol mixture.

Type locality. The type specimen and the paratype specimens (Figs 2—4) are from the Sea
of Japan (43°42.7'N, 135°25.6’E; depth of 86 m). They were picked from samples taken during
the research cruise of the RV “Akademik Oparin,” 17 June to 08 July, 2021.

Other material. Three more specimens from the type locality (Fig. 5) were examined.

Description. The type specimen has an elongated shape (Fig. 2A). The test is organic, thin, and trans-
parent. It gradually narrows from the apertural end to the adapertural one. The cytoplasm is homoge-
neous and fine-grained. The single aperture is located at the widest end of the test and is 16 wm in di-
ameter (Fig. 2B). The test length is 1,070 wm, and the maximum width is 90 um. The nucleus is ellip-
soidal, oblong (Fig. 2C); it is located in the middle part of the cell, and it is 30 x 15 wm. Coeflicient C
is about 11.8 (based on the maximum width of the body).
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Fig. 2. The type specimen: A, general view; B, aperture; C, nucleus. Scale bars are 100 um (A)
and 20 um (B, C)

Puc. 2. Tunooii sxk3emiuisip: A — obmmid Bun, B — aneprypa; C — sapo. MaciirabHble JIMHEHKH:
100 mxm (A) u 20 mxm (B, C)

The paratype specimen 1 (Fig. 3A) is 1,150 um in length and tapers from 110 um in width

at the widest point to 20 um at the narrow adapertural end (Fig. 3B). The aperture has a diameter
of 28 um. Coefficient C is 10.4.

Fig. 3. The paratype specimen 1: A, general view; B, aperture. Scale bars are 200 um (A) and 20 um (B)
Puc. 3. IMaparun 1: A — o6umwmii Bua; B — aneprypa. MacmtaOusie ubeiiku: 200 mxm (A) u 20 mxm (B)

The paratype specimen 2 (Fig. 4A) is 1,180 um in length and tapers from 135 um in width
at the widest point to 25 wm at the narrow adapertural end. The aperture (Fig. 4B) is located at the wider
end of the body; however, its size cannot be measured, as it is not clearly visible. Coefficient C is 8.7.
The nucleus is not clearly visible in either of the paratypes.

Fig. 4. The paratype specimen 2: A, general view; B, aperture. Scale bars are 100 um (A) and 50 um (B)
Puc. 4. IMapatun 2: A — o6mwmii Bua; B — aneprypa. MacmraOusie uneiiku: 100 mxm (A) u 50 mxm (B)
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Fig. 5. Specimen 1J (‘T indicates the initial letter in the name of the Sea of Japan): A, general view; B, aper-
ture. Specimen 2J: C, general view; D, aperture. Specimen 3J: E, general view; F, aperture; G, nucleus. Scale
bars are 100 um (A, C, E) and 20 um (B, D, F, G). Specimens 1J and 2J are partially deformed

Puc. 5. O6pa3zen 1J (J o603HauaeT HayaIbHy0 OYKBY B Ha3BaHUHU SIMOHCKOTO MOpPS B aHIJIMIICKOM Tiepe-
Bojne): A — obmumi Bua;, B — aneprypa. O6pasen 2J: C — o6mwmii Bug; D — aneptypa. O6pasen 3J: E —
o6mui Bun; F — aneprypa; G — simpo. Macimrabusie imHeliku: 100 mxm (A, C, E) u 20 mxm (B, D, F, G).
O6pasupl 1] u 2J yactnuHo neopMUpoBaHbI

We examined in detail only 6 individuals (Table 1), because very delicate and fragile tests of other
specimens were significantly deformed or damaged during the samples washing.

Table 1. Morphological parameters (in wm) of the type specimen, the two paratype specimens, and other
examined specimens of Cephalogullmia caudata (-, not visible)

Tadémmma 1. Mopdonoruueckue napameTps! (B MKM) THIIOBOTO 9K3EMIUIAPA, ABYX MAPATHUIIOB U JPYTUX

uccneioBaHHbIX 00pasioB Cephalogullmia caudata (— — He BU3yaIu3upyeTcs)
Specimen Test length Test .Wldth Diameter Nucleus Coefficient C
(maximum) of aperture
Type specimen 1,070 90 16 30x 15 11.8
Paratype specimen 1 1,150 110 28 - 10.4
Paratype specimen 2 1,180 135 - - 8.7
Specimen 1J 600 50 13 - 12
Specimen 2] 1,160 70 26 - 16.5
Specimen 3J 640 50 10 16 x 12 12.8
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CEPHALOGULLMIA CAUDATA GEN. NOV., SP. NOV. (RHIZARIA, FORAMINIFERA) —
MOHOTAJIAMYCHASA ®OPAMUHUPEPA N3 AITOHCKOI'O MOPA

H.T. Cepreesa|, O. B. AuukeeBa

®I'BYH PULL «MucTuTyT OMosiorun 10xkHbIX Mopeid umMenn A. O. Kosanesckoro PAH»,
Cesactononb, Poccuiickas ®epepaius
E-mail: alegria@ibss-ras.ru

MBpI IpUBOAMM OTIMICaHNE HOBOTO BHA U POfia MATKOPAKOBHHHBIX MOHOTAJIAMYCHBIX (popaMuHupep
u3 fAnoHckoro Mopsi. Matepuan cobpaH B paiioHe MPUMOPCKOTO Miesbda Bo BpeMst 64-ro peiica HUC
«Axanemuk Onapun» (17 mionss — 08 miosnist 2021 r.). IIpoOsl JOHHBIX OcaIKOB OTOOpaHkl Ha 17 cTaH-
nusx B auanasone riyouH ot 0,3 no 86 M. OnuckiBaeMblil 3/1eCh BUJI ObUT HalijieH Ha riayouHax 13
u 86 M. YIIMHEHHAsT OpraHuyecKasi CTeHKa pakoBuHb Cephalogullmia caudata sp. nov. umeer pas-
JOyTYIO TIEpEeHION (arepTypHYIO) YacTh, KOTOpas MOCTENEHHO CyKaeTcs K AUCTaTbHOMY KOHILy. -
Ha Tena Bapbupyer oT 600 mo 1180 MKM; mMpHHA B CAMOM IMMPOKOM YacTh («rojioBe») — oT 50
Jo 135 mMxmM, B camoi y3koi yactu — ot 10 1o 20 mxM. EnuHcTBEHHAs aniepTypHasi CTpyKTypa (aua-
meTp 10-28 MKM) pacrosiokeHa Ha caMOM LIMPOKOM KOHIIE PaKOBUHBI. AMEpTypa clierka MpuIo-
HATA, Y HEKOTOPHIX SK3EMIUISIPOB HAMIOMUHAET COCOK. AP0 BUIHO TOJIBKO y HEKOTOPBIX IK3EMILIs-
POB; ero pasMepsl cocTaBisioT oT 16 x 12 Mkm 10 30 x 15 Mrm. CpaBHUTE/IBHBIN aHATN3 TOKAa-
3aJ1, yTo HOBBIN poj Cephalogullmia otimuyaercs ot Micrometula Nyholm, 1952 no ¢dopme pakoBu-
HBI: OHa OoJiee OKpYIJIasi M pa3ayTasi B allepTypPHOW YacTH, YeM y3Kas paKOBHHA KOHUYECKOH (DOPMBI
y Micrometula. Ot Cylindrogullmia Nyholm, 1974 HOBBIA pox Takxke oTidyaercs 1o ¢opMe pako-
BuHbL: Y Cylindrogullmia oHa 6oinbinie HaroMyuHaeT MHIP. ONUCHBaEMbI HAMU PO OTJIMYAETCS
U OT APYroii MOHOTAJAMH[bI C yUIMHEHHON PAaKOBUHOW M OPraHUYECKUMH CTeHKaMu — Bowseria
Sinniger et al., 2008 — GoJee TEMHOM MPOTOIIA3MOKN U CYKEHHBIM (XBOCTOOOPA3HBIM) AUCTAJIBHBIM
KOHLIOM.

KiroueBble cjoBa: MsarkopakoBuHHsle opamunudepsl, Anoxnckoe mope, Cephalogullmia caudata
gen. nov., Sp. NOV., MOHOTAJIAMH/IbI
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