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Electra korobokkura sp. n., a new species of cheilostome
bryozoan from the Pacific coast of Hokkaido, Japan

E.A. Nikulina

Institut fiir Geowissenschaften der Christian-Albrechts Universitdt zu Kiel, Olshausenstr. 40, Kiel,
D-24118, Germany

Leibniz-Institut fiir Meereswissenschaften, Diisternbroocker Weg 20, Kiel, D-24105, Germany.
e-mail: en(@gpi.uni-kiel.de

ABSTRACT: A new species of cheilostome bryozoan of the genus Electra is described
from the Pacific coast of Hokkaido, Japan. The species Electra korobokkura sp.n. can be
distinguished from the closely related species E. arctica by colony morphology and zooid
sizes. Zooids of E. korobokkura are distinctly smaller, and colonies comprise uniserial to
narrow oligoserial chains; inE. arctica, colonies usually form compact fan-shaped patches.
In the diagnosis, genetic data are included: partial sequences of the 18S and 16S rDNA. The
data can be used for molecular identification of the species.
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PE3IOME: OnrcaH HOBBIH BHJI XEHIIOCTOMHOMN MINaHKK pofa Electra ¢ THXOOKEaHCKOTO
nobepexbs Xokkaino, Snouus. Electra korobokkura sp.n. oTimyaercsi OT ITOXOXKETO
Buma E. arctica pazmepamu 300u10B U (opmoit koiouun. 3oouasl E. korobokkura
3aMETHO MEHBIIIE, a KOJIOHMH OOBIYHO COCTOSIT M3 Pa3pO3HEHHBIX PsIOB 300U/I0B; y E.
arctica KOJIOHUH IPEJICTABISIIOT COOOH KOMIIAaKTHBIE BeepooOpasHble IIacTel. B inarnose
MIPUBE/ICHBI T'eHETHYECKNE JaHHbIe (HYKJICOTHIHBIE MOCIIEI0BATEIFHOCTH (PparMeHTOB
16S u 18S pubocomanbHEIX T€HOB), KOTOPBIE MOTYT OBITH HCIIOJIB30BaHbI IS MOJICKYJISP-
HOW MJICHTU(HKAIIIH BU/IA.

KJIFOYEBBIE CJIOBA: Takconomusi, Electra, Cheilostomata, Bryozoa.

Introduction tridae d ‘Orbigny 1851 which first occurs in the
Upper Jurassic (Pohowsky, 1973; Taylor, 1994).

The genus Electra Lamouroux, 1816 is a The morphology of recentElectra species share
member of the oldest cheilostome family Elec- many features with the first bryozoans of the
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order Cheilostomata (Larwood, 1973, 1975;
Taylor, 1986a; Taylor, Cuffey, 1992; Nikulina,
2002). The oldest known cheilostomes are Py-
riporopsis pohowskyi Taylor, 1994 from the
Oxfordian or Kimmeridgian of South Yemen
and P. portlandensis Pohowsky, 1973 from the
Tithonian of southern England. Colonies of
these bryozoans are encrusting and comprise
uniserial to pluriserial chains of simple ovoid or
pyriform zooids with extensive oval opesia (Tay-
lor, 1986b). A similar morphology is also char-
acteristic of recent species of Electra. Their
study has the potential to elucidate aspects of
early cheilostome evolution. About seventeen
recent and fossil species of FElectra species
have been described. Taxonomic description of
an additional new species is presented here.
Bryozoan specimens were collected during
the period of low tides in July 2003 in several
localities in Akkeshi Bay, Hokkaido, from the
mid to lower rocky and rocky-boulder intertidal
zones, within the biocoenosis of laminarian
algae. All colonies encrusted hard substrata of
shell fragments or gravel. Genetic analyses of
the material indicated the presence of two dis-
tinct species sharing the general morphotype of
Electra arctica Powell, 1968 (Nikulina, in prep-
aration). The two species are syntopic, inhabit-
ing the same substrates and often overgrowing
one another. A formal taxonomic description is
given of the new species Electra korobokkura.

Order Cheilostomata Busk, 1852
Family Electidae Stach, 1937
Genus Electra Lamouroux, 1816

Electra korobokkura sp.n.

Holotype. Colony on a shell fragment in the
collection of the Senckenberg Museum, Frank-
furt, Germany, type number SMF 1723; genetic
data: fragment 18S rDNA, EMBL Accession
number AM158086; fragment 16S mtDNA,
EMBL Accession number AJ853948.

Paratype. Same data as for holotype, SMF
1724; genetic data: fragment 18S rDNA, EMBL
Accession number AM158086; fragment 16S
mtDNA, EMBL Accession number AJ853947.

Type locality. Akkeshi Bay, Pacific coast
of Hokkaido, Japan.

Etymology. The name refers to the small
size of the zooids. “Korobokkur” is an Ainu
word meaning fabulous small creatures (Ainu
are the indigenous people of Hokkaido).

Diagnosis. Zooids pyriform, small (length
0.55 mm, width 0.30 mm), 1:1 ratio of opesia to
gymnocyst length, cryptocyst narrow, a tiny
medial-proximal spine present in some zooids,
operculum calcified. Colonies encrusting, usu-
ally uniserial or oligoserial.

Description

E. korobokkura forms encrusting colonies that
are intensively calcified and white in appearance.
Colonies are uniserial or irregularly oligoserial, grow-
ing on hard substrates (Fig. 1).

Zooids are elongate pyriform to ovoidal and
approximately 0.55 x 0.30 mm in size, with an oval
membranous frontal area occupying about one half
of the frontal surface (Figs. 2, 3). Gymnocyst is
smooth, imperforate, and is marked with annula-
tions. Opesia is completely surrounded by a narrow
mural rim and a narrow cryptocyst, the latter con-
sisting of a minutely tuberculate outer part and a
smooth inner part more developed proximally (Fig.
2). There is usually one very fine and small proximal
median spine with a chitinous tip. This projects from
the distal gymnocyst obliquely forwards over the
opesia and seldom extends more than one fifth of
opesial length. The base of the spine is calcified and
forms a small boss on the gymnocyst. In many
zooids the spine is absent. Operculum is calcified,
thumbnail-like in shape and with a straight trans-
verse proximal border (Fig. 3A, B). Basal wall is
usually completely calcified, but in some zooids a
central irregular uncalcified area is present.

Closure plates contain one central pore (Figs. 2—
4). Closed buds develop kenozooids (Fig. 4). An-
cestrula and pattern of early colony development are
unknown.

Measurements. Zooid length: range=0.31-0.67
mm; zooid width: range=0.25-0.39 mm; opesia
length: range=0.26-0.35 mm; opesia width: range=
0.12-0.19 mm; operculum length: range=0.08-0.09
mm.

Remarks. E. korobokkura could be con-
fused with E. arctica Powell, 1968, E. crustu-
lenta (Pallas, 1766), and Pyripora catenularia
(Fleming, 1828). There are clear differences
between P. catenularia and E. korobokkura.
The first species never possess spines and cal-

careous opercula that are characteristic of E.
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Fig.1. Electra korobokkura sp.n., colony morphology. Holotype, SMF 1723.
Puc.1. Electra korobokkura sp.n., odmnit Bug xonounu. ['onorun, SMF 1723.
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Fig.2. Electra korobokkura sp.n., details of zooidal skeletons. Paratype, SMF 1724.

Gymnocyst (gy), cryptocyst (kr), opesia (ap), basal wall (bw), spine (sp), closure plate (cp).

Puc.2. Electra korobokkura sp.n., ckenerst 3oounos. [lapatum, SMF 1724.

I'umuonucer (gy), kpunrouuct (kr), omesus (ap), 6azanpHast crenka (bw), mmm (Sp), «3aKpbIBAIONIas IIACTHHKA (CP).




A new bryozoan of the genus Electra 27

Fig.3. Electra korobokkura sp.n., details of zooid morphology. Holotype, SMF 1723.

A — zooids with intact frontal membranes (fm) and opercula (op). B-C — skeletons.

Puc.3. Electra korobokkura sp.n., ocobennoct crpoenus 3oounos. [laparun, SMF 1724.

A — 300u1bl ¢ coxpaHuBLIelcs GpoHTanbHON MemOpanoi (fm) u omepkyiymom (op). B-C — ckenetupoBaHHEIE
300U /IbI.
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Tabl. 1. Morphological comparison between E.
korobokkura sp.n. and E. arctica Powell, 1968.
Mean, range, standard error of the mean, standard
deviation (square root of variance) for each mor-
phometric character are presented. Number of
measurements is 50. P-values calculated on the
basis of Mann-Whitney U test demonstrate statisti-
cal significance of differences in medians of the
estimates between the two compared species.
Tab6u. 1. Mopdonorndeckue paznudus Mexay E.
korobokkura sp.n. u E. arctica Powell, 1968.
[IpuBenens! cpennee (apudmeTnyeckoe), pazmax,
CTaH/AapTHAsl OIIMOKA CPEHEro, CTaHAapTHOE
OTKJIOHEHHE OT CpeJHero (KBaapaTHBIH KOPSHb U3
JMCHEPCHH) KIS KaXKI0T0 MOP(OMETPHIECKOTO
npusHaka. Yuciao usmepenuit pasusercs 50.
3nauenne P, pacuntanHoe Ha ocHOBe Mann-Whit-
ney U TecTa, oTpakaeT CTaTUCTUIECKYIO
JIOCTOBEPHOCTH Pa3JINYUi MEKITY MENaHAMH
W3MEpEHUil IS 9THX JIBYX BUIOB. Yucio
u3MepeHuii pasusercs 50.

korobokkura. Zooids of E. crustulentaalthough
have calcareous opercula and spines, but their
gymnocysts are almost completely reduced.
Moreover, colonies of E. crustulentaare usual-
ly multiserial sheets; such colony morphology
was not found in E. korobokkura. E. arctica is
morphologically the most similar species to E.
korobokkura (Fig. 5) and it is relatively diffi-
cult to discriminate between them. An impor-
tant distinction is the size of zooids, which are
significantly smaller in E. korobokkura (Tab.1,
Fig. 5). Spines are rarer and smaller in £. ko-
robokkura than in E. arctica. In colony mor-
phology there are also differences. Colonies are
usually uniserial and oligoserial in E. korobokku-
ra, and oligoserial to multiserial, developing
compact fan-shaped patches in E. arctica.
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Fig.4. Electra korobokkura sp.n. Holotype, SMF 1723.

Closure plates (cp) and a kenozooid (kz).

Fig.4. Electra korobokkura sp.n. F'onotun, SMF 1723.

“3akpeiBaromias macTuHKa” (cp) u kenozoous (kz).
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Fig.5. Electra korobokkura sp.n. (Ek) and E. arctica(Ea) from the Akkeshi Bay. A—~C — Holotype, SMF 1723.
Fig.5. Electra korobokkura sp.n. (Ek) u E. arctica (Ea) u3 6yxtbl Akkeum. A—C — ronotun, SMF 1723.
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KHuzau Toeapuwecmea Hay4Hbix uzdaHul KMK

Buonorusa

Cepusi «CospemeHHasi omeyecmeeHHasi buonoausi»

U36paHHble TpyAabl. B.B. Kyyepyk. 2006. 523 ¢. ¢ nopmp. @opmam 170 x 240 mm. Te. nepenrn.
— LleHa 250 py6. — U36paHHble TpyAabl. E.H. MamwowkuH. 2005. 658 c. ¢ nopmp. ®opmam 170
X 240 mm. Te. nepenn. — LleHa 300 py6. — N36paHHble TpyAbl NO 3BOJTOLMOHHOMN GMOMNorum.
A.T1. PacHuubiH. 2005. iv + 347 c. c nopmp., 16 gpomomabnuy. ®opmam 170 x 240 mm. Te. nepernr.
— LleHa 200 py6. — WU3bpaHHble TpyAbl. OpraHu3m, reHom, A3bIk. 5.M. MedHukos. 2005. 452
c. ¢ nopmp. ®opmam 170 x 240 mm. Te. nepenn. — LleHa 220 py6.

Tarxxe nnaHupyemcsi: C.M. Pazymoeckul. N36paHHble TpyAbl.

Hay4yHo-nonynsipHble u3daHus
Kntbl u uctopusa kutobomHoro npombicna: B3rnag us Anonun. M. Komauy, C. Mucaku. 2005.
142 c., 8 me. nepenin., ys. eki. ®opmam 145 x 215 mm. — LleHa 150 py6.

CnpaeoyHble u3ldaHusi

BuoknumaTtnyeckuin noteHuman Poccum: Teopusa u npaktuka. A.B. [opdees u Op. 2006. 512
C., C us. ekn., 8 ma. nepenn. ®opmam 170 x 240 mm. — LleHa 400 py6. — KoHcnekT dayHbl
3eMHOBOAHbIX U NpecMbikatowmxcs Poccun. C.J1. KysbmuH, [.B. CemeHos. 2006. 139 c., e ms.
nepenn. ®opmam 145 x 210 mm. — LleHa 150 py6. — Cnucok ntuy Poccuickon ®eagepaumm.
E.A. Kobnuk u dp. 2006. 281 c., bym. menos., neyams 08yxusemHasi, 8 0bs1. ®opmam 145 x 215
mm. — Llena 200 py6. — Bunonornyeckumn cpakynotet MI'Y. A./. Hempycos u dp. (ped.). 2005.
242 c., 8 ms. nepenn. ®opmam 170 x 240 mm. — LleHa 180 py6. — BontoLNOHHbIE (haKTopbl
¢opmumpoBaHnA pa3Hoo6pa3una KUBOTHoro mupa. 3./. Bopobresa, 5.P. CmpuzaHosa (ped.).
2005. 308 c., 8 ms. nepenn. ®opmam 170 x 240 mm. — LleHa 150 py6. — KaTanor MonniocKkoB
Poccumn u conpeaensHbix ctpaH. 0./, KaHmop, A.B. Cbicoes. 2005. 627 c., 8 ma. neperis.
®opmam 170 x 240 mm. — LleHa 300 py6. — Katanor 6ec4entoCTHbIX M pbIi6 NpecHbIX U
conoHoBaTtbix Boa Poccun ¢ HOMEHKNaTypHbIMU U TAKCOHOMUYECKUMU KOMMEHTapPUAMM.
H.I". boayykas, A.M. Haceka. 2004. 389 c. ¢ 8noxeHHbIM niasepHbiM duckom. @opmam 170 x 240
mm. Te. nepenn. — LeHa 200 py6. — ®yHpaMeHTanbHble 300/10fMYECKUe UccnenoBaHus.
Teopusa nmetoabl. A.@. Annumos, C.[]. CmenaHbsHY, (ped.). 2004. 318 c., 8 ms. nepensn. ®opmam
170 x 240 mm. — LleHa 150 py6. — Katanor TMnoBbIX 06pa3LoB COCYAUCTbIX pacTeHUW
BocTouHou A3uu, xpaHsawmxcs B lep6apum BotaHuyeckoro nHctutyTa um. B.J1. KomapoBa
(LE). yacTtb 1 (AnoHus un Kopes). B.U. py6os (ped.). 2004. 188 c., un. ®opmam 140 x 205 mm.
B 06151. — LeHa 80 py6. — MexayHapoaHbIA KOAEKC 300/10rM4eckom HomeHknartypsl. M3a. 4-
e. 2-e n3a. pycck. nep. 2004. 223 c. ®opmam 143 x 213 mm. — LleHa 70 py6. — Buonorus
rmgpotepManbHbIX cucteM. A.B. [ebpyk (ped.). 2002. 543 c. ¢ ys. skn., 8 me. nepenn. opmam

210 x 260 mm. — LleHa 300 py6.

Takxe nnaHupyemcsi: I.FO. Jlro6apckui. dBonouua 3oonorun. Uctopus ogHoro myses. — [O./.
Kanmop, A.B. Cbicoee. Mopckue un conoHoBaTOBOAHble GploxoHorne monnwckun Poccunm u
conpepernbHbIX CTPaH: UINNMIOCTPUPOBAHHbIN KaTtanor (8 neyamu).

Hay4yHble MoHO2padhuu (Hayario)

ABontouus 6uocdepsl n 6uopasHoobpasus. K 70-neturo A.KO. PozaHoBa. C.B. PoxHos (oms.
ped.). 2006. 600 c. c mopmp. ®opmam 170 x 240 mm. Te. nepenn. — Llena 300 py6. — AnHamuka
M YCTOMYMBOCTb peKpeaunoHHbIx necoB. J1.[1. PbicuH u dp. 2006. 165 c., us. ekn. ®opmam 170
X 240 mm. Ts. nepenn. — LleHa 150 py6. — ®nopa cybapkTuyeckux rop Espasum n sbicotHoe
pacnpeneneHue eé BupoB. B.6. Kysaes. 2006. 568 c., 4/6 ekn. ®opmam 170 x 245 mm. Te.
nepernn. — LjeHa 280 py6. — konornyeckas aHepreTmka xuBoTHbIX. H.[]. O3epHiok. 2006. 168
c. ®opmam 148 x 218 mm. Te. nepenn. — LleHa 150 pyb6.

[nsa 3as80k: cM. cmp. 52 3moeo xypHana



