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New findings of ljimaiella (Porifera: Hexactinellida:
Euplectellidae) from the Bering Sea
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ABSTRACT: New in vivo observations and collections of /jimaiella, a monospecific genus
of Euplectellidae (Porifera: Hexactinellida) from the Bering Sea provide the first look at the
peculiar morphology of this sponge that was known before only from trawled fragments.
New data on the spicule content and the generic diagnosis are given. The affiliation of the
generic status and its position in the subfamily Corbitellinae is confirmed.
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PE3IOME: Hogsle in vivo HaOmr0aeHus U HaX01Ku [jimaiella, moHOCTICIIM(UYIECKOTO poia
cemeiictBa Euplectellidae (Porifera: Hexactinellida) u3 bepunrosa mopsi, go0aBuiun HO-
BbIe JaHHbIE 00 0COOEHHOM BHEIIHEM BHJIE€ 3TOHM T'YOKH, paHee ONMMCAaHHOW M U3BECTHOM
JIMIb 110 (bpal"MeHTaM. HpI/IBeIIeHI)I HOBBIC TAaHHBIC IO COCTABY CIIMKYJI U IO JUArHO3Yy
pona. ITpuHamie:kHOCTE poja K moacemerictBy Corbitellinae mosiHOCTBIO TOATBEPIKICHA.
Kak nuruposarts oty cratbio: Tabachnick K.R., Menshenina L.L., Ehrlich H. 2022. New
findings of [jimaiella (Porifera: Hexactinellida: Euplectellidae) from the Bering Sea //
Invert. Zool. Vol.19. No.2. P.185-190. doi: 10.15298/invertzool.19.2.06
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Introduction

Ijimaiella is a monospecific genus named in
honor of the great Japanese spongiologist Isao
ljima. [jimaiella beringiana was described by
Tabachnick (2002) from a single location in the
Bering Sea after being collected as several frag-
ments by trawl from the RV ‘Akademik Ms-
tislav Keldysh’. During the same expedition a
photo of a peculiar sponge was made by the
HOV ‘Mir’ (Fig. 1). Later a fragment belonging
to the described species was found in an adja-
cent location in the Bering Sea using the ROV
‘Comanche’ operated off the RV ‘Akademik
M.A. Lavrentyev’ with its photo and video
registration. Thus the external shape of the
sponge was discovered. It became clear that the
peculiar sponge photo collected by HOV ‘Mir’
belongs to the same species.

Examination ofthe new specimen confirmed
the placement of this species in the subfamily
Corbitellinae (family Euplectellidae), which is
characterized by a basiphytous type of fixation
on hard substrata directly from the basal part of
the tubular sponge body (Tabachnick, 2002).
Tjimaiella beringiana is the only known repre-
sentative of the subfamily Corbitellinae from
the Bering Sea. The only other member of this
subfamily known from this part of the world is
Regadrella okinoseana, found on the Pacific side
of the Aleutian Islands (Reiswig, Stone, 2011).

The holotype was assigned to a fragment
attached to a small stone. All other fragments
designated as paratypes were broken parts of the
walls and may have belonged to the same spec-
imen. The primary description did not include
statistical information on the sizes of the spi-
cules. These data are given below together with
the descriptions of the newly found specimens.
The high resolution of the ROV imagery re-
vealed important new details on the external
morphology of this sponge.

Material and methods

The material was collected during the cruise
of the RV ‘Akademik Mstislav Keldysh’ voy-
age 22 with Sigsbee trawls and HOV ‘Mir’; RV

K.R. Tabachnick et al.

‘Akademik M.A. Lavrentyev’ voyage 82 ROV
‘Comanche’. The collected materials were fixed
in alcohol 80°, some fragments were fixed in
alcohol 96° alcohol and stored at —18 °C. For
light microscopy, spicule preparations were
made by the method described by Janussen ez al.
(2004): aK Cr,O, solution was made with water
(K,Cr,0, powder: water “1:1 vol%) and H,SO,
(96% conc.) wasadded (K,Cr,O_solution: H,SO,
“1:1vol%). A dry sponge sample was placed on
the microscopic slide; 1-2 drops (depending on
sample size) of the K Cr,O. solution were add-
ed. The microscopic slide was heated (ca. 50—
70 °C) for a few minutes to let the solution react.
After evaporation of the fluid, the slide was
removed from the heat and placed on a cold
surface (ca. 20 °C) and a few drops of water
were added. The water solution was removed by
one or several small pieces (at one time) of
normal filter paper. Water was added again and
the spicule carefully stirred by needles, and
again filter paper was used to remove excess
water (occasionally it was necessary to repeat
this procedure several times). The dry prepara-
tions were covered by Canada balsam and cover
glass. The preparations were examined with a
BIOLAR optical microscope with PA-7 camera
lucida adopted for it.

Abbreviations: avg — average; D, d —
diameter; HOV — human-occupied vehicles;
IORAS — P.P. Shirshov Institute of Oceanolo-
gy of Russian Ac. of Sc.; IBMRAS — A.V.
Zhirmunsky National Scientific Center of Ma-
rine Biology of Russian Ac. of Sc.; L — length;
max — maximum; min— minimum; n — num-
ber of measures; ROV — remotely operated
vehicle; RV — research vessel; sta. — station;
std — standard deviation

Systematics

Euplectellidae Gray, 1867
Corbitellinae Gray, 1872
ljimaiella Tabachnick, 2002

DIAGNOSIS. A basiphytous tubular or trum-
pet-like sponge with thick and large outer wall
projections (directed downward) which involve
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Fig. 1. The largest specimen of Jjimaiella beringiana
(center) with trumpet-like oscular margin together
with other hexactinellids: Farrea and Acanthascus.
Photograph HOV ‘Mir’ sta. 2316, depth 3800 m.
Puc. 1. Camblii kpynHblid dx3emiusip ljimaiella
beringiana (B UEHTpeE) ¢ KpasMH OCKYJIIOMa B BUJIE
pacimpsioIeiics: TpyOKH; psiioM CTEKIISTHHBIE TY0-
ku Farrea w Acanthascus. ®otorpadus caenana ¢
HOJIBOHOTO oOuTaemoro ammapara «Mupy. CraH-
st 2316, riyouna 3800 m.

the atrial cavity. Numerous prostalia lateralia
are located on dermal surface. Rare irregular
lateral oscula are present on the sponge body in
some colonies. An oscular collar of prostalia
oscularia and poorly developed sieve-plate are
constructed from free rays of the same huge
pinular hexactins which are observed in spong-
es with tubular body construction. Choanosom-
al spicules are diactins, rarely triactins. Derma-
lia are hexactins. Atrialia are hexactins and
pentactins. Microscleres have discoidal, oxyoi-
dal, floricoidal and rarely onychoidal outer ends
and hexactinic, hexasterous and hemihexaster-
ous central parts. Specific microscleres are reg-
ular oxyhexasters similar to graphiocomes or
pappocomes with short secondary rays.

ljimaiella beringiana Tabachnick, 2002
Figs. 1-4, Tab. 1.

MATERIAL. IORAS: holotype and
paratypes. RV ‘Akademik Mstislav Keldysh’
voyage 22, sta. 2316, trawl, 55° 36.08'-35,00' N
167°23.04'-24.46' E, depth 4200-4294 m. Pho-
to RV ‘Akademik Mstislav Keldysh’ voyage
22, submercible ‘Mir’ sta. 2316-13, 55° 33’ N
167° 17’ E depth 3800 m. IBMRAS: 1v-82-6
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spl: one fragment and several underwater pho-
tos of several specimens. RV ‘Akademik M.A.
Lavrentyev’ voyage 82, sta. 6, ROV ‘Comanche’,
55.6946-6922° N 167.1238-1203° E, depth
3753-3652 m. 1v-82-7 an underwater photo-
graph. RV ‘Akademik M.A. Lavrentyev’ voy-
age 82, sta. 7, ROV ‘Comanche’, 55.3689° N
167.2659° E, depth 1010-664 m.
DESCRIPTION. BODY. A vase-like, basi-
phytous sponge with thick and large outer projec-
tions (diverticula) of the wall (together with the
atrial cavity) usually directed down. Numerous
prostalia lateralia are located on the dermal
surface of the sponge body. In some specimens,
the oscular margin is stout (body is tubular or
pipe-like). These specimens have a clearly dis-
tinguishable oscular collar with prostalia oscu-
laria. A row of prostalia spicules are situated in
the vicinity of osculum on the atrial surface
whose free rays are directed towards the center
of the osculum resulting in a poorly developed
oscular sieve-plate. The other specimens have
an expanded body (trumpet-like) in which the
oscular collar and the poorly developed sieve-
plate are not visible. The sizes of these colonies
were estimated to be approximately 30-100 cm
high and 15-50 cm in diameter. The walls were
3—6 mm thick with the digital outgrowths being
approximately 30-300 mm long and 30—50 mm
in diameter. Sometimes and in some specimens
there were found irregularly situated lateral
oscula 4-5 mm in diameter and rare larger ones
about 10 mm in diameter (usually on the distal
ends of the outgrowths). The lower part of the
sponge body that provides the basiphytous fix-
ation is conically tapering towards the bottom
and the digital outgrowths do not regularly pro-
vide secondary points of attachment.
SPICULES. The spicule content is general-
ly consistent although some differences between
the two specimens prompted revision of some
spicule dimensional differentiation. New types
of spicules are rough diactins, 0.167-0.529/
0.015-0.033 mm with a widening in the middle,
likely belong to comitalia that accompany the
large prostalia hexactins. In small amounts these
spicules are also found in the revised holotype.
Oxyoidal microscleres, specifically oxyhemi-
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Fig. 2. [jimaiella beringiana. Photograph ROV ‘Comanche’ sta. 6. A — a magnified upper part with clearly
visible oscular collar and a row of outwardly directed pinular rays of prostalia which form a circulate row
over the osculum; B — dense aggregation of three specimens of . beringiana and Acanthascus sp.; C —
the moment of sampling (same specimen to A); D — specimen with irregular upper part, tufts of
choanosomal spicules are visible; E, G, H — different specimens with occasional lateral oscula; F —
trumpet-like specimen.

Puc. 2. ljimaiella beringiana. ®otorpadust BHIIIOIHEHA T01BOJHBIM HEOOUTaeMbIM ammapaTom «Komanwy.
Ct. 6. A — BepXHssi YacTh 9K3eMIUIsIpa (YBEIHUYCHO), BHICH BOPOTHHYOK BOKDPYT OCKYJIIOMa H PSiJ
HAIPaBJICHHBIX HApPY)Ky NMUHYJAPHBIX JTydel MPOCTAIbHBIX CIHMKYJ, KOTOPBIH OKPY’KaeT OCKyJItoM. B —
arperanus Tpex dKk3eMIusipoB 1. beringiana v Acanthascus sp.; C — B3situe obpasua (A); D — sx3emmisip
C HENpPaBWJIbHOH BEpXHEH 4acThiO, BUJICH IyYOK XOaHOCOMaJbHbIX ciukyi; E, G, H — pasmudnbie
9K3EMILIAPBI C JIONOJIHUTEIBHBIMU JIATEPAIbHBIMU OCKYJIIOMaMH; F — TpoMOOHOOOpa3HBIil SK3eMILISp
(pacumpsiomasicss TpyoOka).
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Fig. 3. A smaller tubular specimen of ljimaiella
beringiana,view from the upper side. The oscular
collar of prostalia oscularia, poorly developed sieve-
plate and prostalia lateralia are distinguishable in
this specimen. Photograph ROV ‘Comanche’ sta. 6.
Puc. 3. HeGonb1moit TpyOuatsiii sx3emMmusip ljimaiella
beringiana, Bua cBepxy. BopOTHHYOK BOKPYT OCKY-
JIIOMa U3 IPOCTANNS OCKYJISAPHS, BUIHBI CT1a00 BBI-
pa’keHHas CHTOBHIHAS IIACTUHKA M MPOCTAIbHbBIE
narepanbHble CIUKyIbl. DoTorpadust BBITOTHEHA
HEoONTaeMbIM TIOJIBOAHBIM ammapaTtoM «Komanwy,
cT. 6.

hexasters, are entirely absent in the newly found
specimen. Discoidal microscleres are generally
larger and have thicker rays then onychoidal
ones. Abnormal discoidal microscleres are rare
but present in the form of discostauractins and
diactins. These often have curved rays.
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Fig. 4. Spicules of Jjimaiella beringiana (see also
Tabachnick,2002). A-C—rough comitalia diactins;
D-E — some rare outer ends of discoidal
microscleres; F — amphidisc or discodiactin. H-G
— discostauractin; I — abnormal discoidal
microsclere; J — rare central part of oxyoidal
microscleres; A—C — holotype; D-J — specimen
from IBMRAS: 1v-82-6 spl.

Puc. 4. Criuxynst ljimaiella beringiana (cM. Taxke
Tabachnick, 2002). A—C — mepImaBbie KOMUTATb-
Hble 1MakTUHbI; D—E — HekoTopkle peko BcTpeya-
I0MInecs: KOHIIBI JUCKOUAANBHBIX MHKpOcKep; F —
aMUINCKN WK AuCKoauakTuHel; H-G — amckoc-
TaypOAKTHHBL; | — HEoObITHAS ANCKOUTATbHAS MHUK-
pockiepa; J — peKo BCTpedaroascst IeHTpanbHast
4acTh OKCHOMIATIBHON MUKpockiepsl; A—C — ro-
notun; D—J — o0Opaszen uz UBM PAH: 1v-82-6 spl.
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Table 1. Measurements of spicule types of Jjimaiella beringiana (in mm).
Tabmuma 1. Pa3mepHble XapaKTEpUCTHKH CIIUKYJ PAa3HBIX THIIOB Y ljimaiella beringiana (B Mm).

Holotype IORAS 5/2/2048 IBMRAS 1v-82-6 spl

n | min max | avg std n | min max | avg std

L dermal hexactin

. 25 [ 0.061 [ 0.274 | 0.166 | 0.051 | 25 [ 0.067 | 0.200 | 0.128 | 0.031
distal ray

L dermal hexactin

. 23 10.024 | 0.312 [ 0.167 | 0.039 | 23 | 0.089 [ 0.289 [ 0.201 [ 0.052
tangential ray

L dermal hexactin

. 19 1 0.228 | 1.368 [ 0.674 [ 0.317 [ 9| 0.381 [ 1.018 [ 0.638 | 0.175
proximal ray

L atrial hexactin

. 20 | 0.068 | 0.220 | 0.137 | 0.044 | 11 [ 0.081 | 0.204 | 0.145 | 0.036
proximal ray

L atrial pentactin and
hexactin tangential 251 0.190 | 0.456 | 0.240 | 0.050 | 15 | 0.178 | 0.296 | 0.240 | 0.038
ray

L atrial pentactin and

L 2510395 ] 1.368 | 0.893 | 0.246 | 10 | 0.185 | 1.029 | 0.622 | 0.313
hexactin distal ray

L rough diactin 610.167 | 0.289 | 0.232 ] 0.044 | 26 | 0.204 | 0.529 | 0.331 | 0.087
D large floricome 11]0.104 | 0.144 | 0.129 | 0.012
d large floricome 11 ]0.016 | 0.023 | 0.020 | 0.002
D small floricome 8 10.068 | 0.090 | 0.080 | 0.006 | 3 [ 0.078 | 0.096 | 0.085 | 0.010
d small floricome 810.013 | 0.020 | 0.016 | 0.002 | 3| 0.016 | 0.022 | 0.019 | 0.003

D regular oxyhexaster | 25 | 0.065 | 0.094 [ 0.078 | 0.008 | 25 | 0.067 | 0.107 | 0.093 | 0.010

d regular oxyhexaster | 25 [ 0.018 | 0.023 | 0.021 | 0.002 | 25 [ 0.019 | 0.030 | 0.024 | 0.003

D oxyhemihexaster 251 0.068 | 0.155 | 0.105 | 0.024

d oxyhemihexaster 251 0.007 | 0.025 | 0.013 | 0.005

D discohexaster and 31013710173 [ 0.152 | 0.018 | 50 | 0.133 | 0.200 | 0.165 | 0.017

discohemihexaster
d discohexaster and 31 0.0140.022 | 0.018 | 0.004 | 50 | 0.007 | 0.037 | 0.022 | 0.006
discohemihexaster
D discohexactin 251 0.130 ] 0.205 [ 0.165 [ 0.019 [ 26 [ 0.126 [ 0.215 [ 0.184 [ 0.016
D onychohexaster and | 5| ¢ he3 [ 0130 | 0.109 | 0.013 | 3| 0.126 | 0.148 | 0.138 | 0.011
onychohemihexaster
d onychohexasterand | 51 5 07 | 0.022 | 0.015 | 0.005 | 3| 0.019 | 0.022 | 0.021 | 0.002
onychohemihexaster

D onychohexactin 15| 0.101 | 0.144 | 0.120 | 0.014




