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Eucyclops delongi sp. nov. (Cyclopiformes: Copepoda: Crustacea) from the River
Lena delta, Polar Eastern Siberia, Russia

V.R. Alekseev'*, E.N. Abramova? and O.A. Chaban!

1Zoological Institute, Russian Academy of Sciences, Universitetskaya Emb. 1, 199034 Saint Petersburg, Russia;
e-mail: alekseev@zin.ru
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ABSTRACT

A new species of Eucyclops (Cyclopiformes: Copepoda: Crustacea) is described from a bog-lake on the top of a hill
near Titary fisherman village in the top of The River Lena delta, Eastern Siberia, Russia. Eucyclops delongi sp. nov.
belongs to the speratus group of species and can be clearly separated from other related species by a combination
of characters that include smooth hyaline membrane on 3 distal segments of antennule, missing of long hairs on
antenna basipodite posterior surface (on the top), presence of several long setules on the distal side of the caudal
rami (saw), homogeneous hair row on both sides of inner coxal spine in 4th swimming legs, relatively short caudal
rami (length/width ratio less than five), clearly seen difference in caudal saw denticles on lateral edge, very long
innermost caudal seta subequal to ramus length, inner spine of distal segment of endopodite 4th swimming leg 1.1
times as long as segment itself. Male of new species can also be separated from other species by a combination of the
following characters: antenna basipodite on posterior surface without groups of long hairs (on the top), coxal spine
of 4th swimming legs homogenously covered with long hairs, rudimental 5th legs with relatively short inner spine
similar in length to segment itself, rudimental 6thlegs with 3 appendages including strong inner spine reaching the
middle of the next segment, outer seta as long as spine, middle seta is shorter than spine. This species is suggested
to be an endemic of Arctic zone in Eastern Siberia (Beringia), which is well known as a Pleistocene refuge during
glaciation in North-East Asia.
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Eucyclops delongi sp. nov. (Cyclopiformes: Copepoda: Crustacea) us qeabTb
pexu Jlena, Bocrounoe 3anossapre Poccuu

Anexcees B.P.'*, Aopamosa E.H.? u Ya6an O.A.!

{3oon0zuueckuii uncmumym Poccutickoi akademuu nayx, Ynusepcumemcxas na6. 1, 199034 Canxm-Ilemepbype,
Poccus; e-mail: alekseev@zin.ru
2Yemo-Jlenckuii 3anosednux, Tukcu, Caxa-Axymus

PE3IOME

OmnucsiBaercs HoBbIM BuA pozna Eucyclops (Cyclopiformes: Copepoda: Crustacea) us He601b110r0 3a60JI04€HHOTO
03eplla Ha BEPIIMHE X0JIMa PSAZOM C PHIOAIIKMM TTOCeNKOM THuTapsl B BepxHel wacTu nesbThl Jlensr, Boctounas
Cubups (Poccus). Eucyclops delongi sp. nov. OTHOCUTCS K TPYIIIIE BUIOB Speratus W OTIUYAETCS OT CXOTHBIX
10 MOP(hOJIOTUY BUIOB COYETAHUEM ITPU3HAKOB, BKJIIOYAIOIIUX IPUCYTCTBUE TIAAKUX TMaJUHOBBIX MEMODaH
Ha TPeX KOHEYHBIX YJEHWKAX IEPBBIX aHTEHH, OTCYTCTBHE Ha 3aHEH MOBEPXHOCTU GA3UIIOAUTOB BTOPBIX
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AHTEHH JJIMHHBIX BOJIOCKOB (HaBEPXY), HAJWUYHUE [JIUHHBIX 3yGUMKOB HA JaTepaJbHON CTOPOHE AMCTAJbHON
YaCTH Kay/1aJIbHBIX BETBEH, pABHOMEPHOE OITyIIeHHEe U3 BOJIOCKOB Ha BHY TPEHHEM KOKCAJIbHOM IIHUIIE 4-1 Tapbl
TJIaBaTeIbHBIX HOT, YKOpOUYeHHass GypKa ¢ OTHOIIEHUEM [IJINHBI K IIUPHHE MEHbIIE 5, 3aMeTHOE pa3inudue B
nrHe 3y6UMKOB [0 HAPYKHOMY Kpalo KayaIbHbIX BETBEH, O4€Hb IIMHHAS UX BHYTPEHHAS IIETHHKA, PaBHAS
nnvHe QypKH, a TAKKE IJIMHA BHY TPEHHETO IIUTIA IUCTATBHOTO YJIEHUKA 9H/IOTOAMTA 4-11 TTapHI IJIaBaTeIbHBIX
Hor, B 1.1 pasa mpeBblmaomas AJAUHY caMoro uieHuka. Craenyiomas KOMOWHAIMSA MPU3HAKOB OTIUYAET
caMIla BHOBb OIIMCAHHOTO BU/A OT [PYTUX IPEACTaBUTENEH pO/a: OTCYTCTBHE HA 3aJHENl MTOBEPXHOCTH
6a3UTOAUTOB BTOPHIX aHTEHH AJUHHBIX BOJOCKOB (HaBepxy), mum (IeTHHKA) KOKCAJIbHOTO YJEeHUKA 4-f
Tapsl MJIaBaTeAbHBIX HOT PABHOMEPHO MOKPBIT BOJIOCKAMHU CO BCEX CTOPOH, PYIUMEHTHAS 5-51 Tapa HOT UMeeT
OTHOCHUTEJIBHO KOPOTKWI BHYTPEHHU LU, CDABHUMBIX 110 IJIMHE C YJIEHUKOM, PyAUMeHTHas 6-s1 mapa HOT
C TpeMs NMPUAATKAMU: AJUHHBIM ¥ MOUIHBIM BHYTPEHHHUM IIHUIIOM, AOCTHUTAIOIUM CEPEANHBI CJIeNY0Iero
CErMEHTA, ¥ IByMSI TOHKUMHU IMIETUHKAMU, U3 KOTOPOU Hapy KHas PaBHA IIUITY II0 JIJIMHE, & CPEHSSA 3aMETHO
ero kopode. ONUCHIBaeMBbIi BUJ, BO3MOXKHO, ABJISETCS S9HAEMUKOM APKTUYeCKOH 30Hb BocTounoit Cubupu
(bepunrum), yuactka CeBepo-BocTtounoit A3um, n3BeCTHOr0 KaK paiiOH BBIXKMBAHUS BOJAHBIX OPTaHU3MOB BO

BpeMAa H]IeﬁCTOHeHOBbIX JIETHUKOBBIX IIEPUO/IOB.

Kaouessie cioBa: Copepoda, onucanue, Eucyclopidae, nossrit Bug, Cubupb

INTRODUCTION

This study aims at the taxonomy of the cyclopoid
fauna in the river Lena delta in order to find endemic
species in Eastern Siberian region Beringia. Main at-
tention was paid to the genus Eucyclops Claus, 1893,
which was recently revised for European and North
American species (Alekseev et al. 2006; Alekseev
and Defaye 2011). Asian and Australian fauna of this
genus still need an adequate study and revision.

MATERIAL AND METHODS

The River Lena delta is one of the largest in the
World with the total area of 45 000 sq. km. It takes
the second place in area after The River Mackenzie
delta and almost completely situated in The Polar
Circle area.

In August 2016 in the very top of the delta near
Titary village in a small hill area (about 200 m above
sea level) in a small-sized bog-lake about 60 sq. m and
maximal depth 1.5 m two zooplankton samples were
collected in a near-shore area.

A handle net with mesh size 100 um was used
for filtering about 100 L of water. Samples were
preserved and stored in 85% ethanol. The samples
were analyzed in the laboratory under a dissection
microscope “Olympus” immediately after collection.
Before dissection, adults of cyclopids were measured
with an ocular micrometer (5 ym maximum resolu-
tion) and photographed with a digital camera. After

dissection they were placed on slides in pure glycerol,
and covered with a cover slip ringed with Canada
balsam. These slides were then observed at maximum
magnification of 1000x (objective 100X, oil immer-
sion) under a compound microscope Zeiss Imager
equipped with Nomarski optics and a drawing tube.
Some pictures were done from photographs and cor-
rected under direct microscope vision. Initial draw-
ings were converted to digital ones with resolution of
1500 dpi, and reorganized with “Adobe Photoshop 7”
program. Abbreviations used: A1, antennule; A2,
antenna; END, endopodite; EXP, exopodite; BAS,
basipodite; P1-P4, swimming legs 1-4; P5-P6, ru-
dimentary legs 5 and 6.

We collected 6 females and 1 male of new species.

SYSTEMATICS

Order Cyclopiformes Starobogatov, 1991
Family Cyclopidae G.O. Sars, 1913
Genus Eucyclops Claus, 1893

Eucyclops delongi sp. nov.

(Figs 1-3)

Type material

Holotype: ZIN RN 55456, female dissected on
1 slide; Titary hill bog-lake, the River Lena delta,
Siberia, Russia (71°58°01”’N, 127°05"20”"E). Coll.:
V. Alekseev, 2016.
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Fig. 1. Female holotype of Eucyclops delongi sp. nov.: A — habitus,
dorsal; B — caudal rami, ventral; C — posterior thoracal and geni-
tal double somite, ventral; D — antenna basipodite, anterior; E —
antenna, posterior. Scale bars: A — 300 um; B, D, E — 100 pm;
C — 50 pum.

Paratype: ZIN RN 55457, male dissected on 1
slide; two more dissected females and one undissect-
ed female from the same site. Coll.: V. Alekseev, 2016.

Holotype and paratypes are deposited in the Zoo-
logical Institute of the Russian Academy of Sciences
(St. Petersburg, Russia).

Etymology. Named in honor of polar research-
er the Capitan George Washington De Long
(22.08.1844-30.10.1881) who tried to reach the
North Pole but his yacht “Lisetta” was crashed by
ice. On his returning way in the River Lena delta
in the vicinity of Titary he and his followers lost
their life. During this expedition De Long discov-
ered several arctic islands and remains of his ship
were found after two years near Greenland, which
confirmed his idea about over-polar movement of ice
shield in Arctic.

Diagnosis. The new species differs from all other
species of the genus by a combination of characters

Fig. 2. Female holotype of Eucyclops delongi sp. nov. (cont.):
A — antennule; B — maxilla; C — P1; D — P4. Scale bars: A, C —
100 pm; B, D — 50 pm.

in the female, that include: dense saw on lateral side
of caudal rami with 4—5 longer spinules on its distal
side, outermost caudal seta longer than ramus length,
smooth hyaline membranes on 3 distal segments of
the antennules, missing of long setules on posterior
surface of antenna basipodite, the ornamentation of
the inner coxal spine in 4th swimming legs. In male
this combination includes: antenna basipodite on
posterior surface without groups of long hairs (on the
top), coxal spine of 4th swimming legs homogenously
covered with long hairs, rudimental 5th legs with rel-
atively short inner spine similar in length to segment
itself, rudimental 6th legs with three appendages
including strong inner spine reaching the middle of
the next segment, outer seta as long as spine, middle
seta is shorter than spine.

Description. Female (Figs 1, 2). Body yellow-
orange, genital double-somite yellowish or red. Body
length without caudal setae 1125 pm (Fig. 1A). Vari-
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Fig. 3. Male paratype of Eucyclops delongi sp. nov.: A — male
habitus, dorsal view; B — male caudal rami, dorsal; C — male P6,
ventral view. Scale bars: A — 300 pm; B, C — 50 pm.

ation among 4 females measured: full body length
without caudal setae 1080—1150 um, with caudal
setae 1434-1620 um. Cephalothorax about as long
as wide, with maximum width close to posterior end.
Last thoracic somite with group of hair-like setae
on lateral margin. Genital double-somite as long as
broad, with seminal receptacle of regular shape.
Caudal rami (Fig. 1B) clearly divergent, less than
5 times as long as broad, lateral margins with not long
saw (about half of ramus length); saw teeth rather
short and setiform, only in the distal part 3—5 distal
teeth longer than previous ones. Variation among 4
females measured: length/width proportion 4.5-4.7,
3-5 distal long teeth on caudal ramus. Length pro-
portions of terminal setae, beginning from outermost
caudal seta:1.0/3.75/>6(broken)/1.73. Dorsal seta
0.65 and lateral seta 0.45 of length of outermost seta.

V.R. Alekseev et al.

Innermost seta as long as ramus length, lateral seta
not longer than ramus width.

Antennules with 12 segments, reaching the mid-
dle of first free thoracic somite, last three segments
with well-developed smooth hyaline membrane
(Fig. 2A). Setation of segments beginning from first:
8/4/2/6/4/2/2/3/2/2/3/7+1. First segment with
row of rather long denticles at its basis.

Antenna 4-segmented, with seta number and
length similar to other members of genus (Fig. 1D, E).
Antennal basipodite micropatterns: anterior surface
with 3 parallel rows of spinules placed diagonally on
central part, 2 groups of long spinules on the outer
and 2 groups of shorter spinules on inner lateral sides;
posterior surface without long hairs on top near late-
ral setae, with strong spinules in centre of distal part
and with several groups of small spinules on central
part.

Mandible (not shown) typical for genus, with 6
teeth distally, rudimentary endopod with 2 long and
1 short setae.

Maxillula (not shown) comprising precoxa with
6 strong teeth and 2 strong setae; 2-segmented palp,
distal segment with 3 long hair-like setae and prox-
imal segment with 4 strong setae subequal in length
and without spinules on lateral surface. Maxilla as
shown in Fig. 2B. Mouth appendages without con-
specific peculiarities.

P1-4 with 3-segmented rami (Fig. 2C, D); spine
(Arabic)-seta (Roman) formula of EXP/END P1-4
as follows: 3V/1V-4V/1V-4V/1V-3V/2V. Distal
segment END P4 elongated, 2.2 times as long as
broad, with two strong spines distally, inner spine
shorter than segment and 1.3 times as long as outer
spine. Variation among 4 females measured: ENDP4
2.1-2.24 as long as broad, inner spine 1.2—1.4 times
as long as outer spine and 1.1 as long as joint. Distal
spines of P4 EXP about half of nearest seta and about
2/3 of distal segment length. Inner edge of basipo-
dites P1—4 with long hairs. Basipodite of P1 with rel-
atively short spine on inner process, reaching distal
end of second segment of END. Intercoxal sclerite P1
with row of small spinules in middle part and without
hairs on free edge.

Intercoxal sclerites of P2-3 with groups of
hair-like setules on free edge. Intercoxal sclerite P4
practically not curved, with short hairs on its free
edge, with 2 other groups of long hairs as shown in
Fig. 2D. Coxa P4 with strong spine bearing dense
hairs on both sides. Caudal side of coxa P4 with se-
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veral groups of spinules and hairs (A—E, H; F groups
of setae — missing or presented with tiny spinules on
lateral margin).

Rudimentary P5 1-segmented, with long but not
broad inner spine twice longer than segment itself
and with 2 setae, outer seta clearly longer than spine,
middle seta about 2 times as long as spine (Fig. 1C).

Male (Fig. 3). (Slide ZIN RN 55458) Body
length 820 um, with caudal setae 1100 pm, in live
and freshly conserved specimens yellowish in colour,
genital somite orange. Cephalothorax 1.2 times as
long as broad, maximum width close to caudal end.
Last thoracic somite without setae on lateral margin.
Caudal rami about 4 times as long as broad, without
setules on lateral edge, inner seta about twice as large
as outer seta and longer than ramus length. Lateral
seta placed on dorsal side, with several spinules at its
base. Dorsal seta placed near insertion of innermost
seta, about as long as outermost seta (Fig. 3B).

Antennule 14-segmented, setation (Arabic)-
aesthetic (Roman) formula of segments beginning
from first: 4-1V/3-1/2/1-1/1/11/1/3/2/2/2/5-1.
First segment with row of long setules at its basis as
in female. Antennal basipodite without long hairs on
posterior side, other groups as in female with same 3
rows of spinules in central part.

Mouth appendages and P1—4 basically as in fe-
male. Distal segment END P4 2.3 times as long as
wide, with inner spine 1.2 times as long as segment
and 1.3 times as long as outer spine. Inner edge of
basipodite P4 with short, hair-like setae, coxa of P4
with strong inner spine with long hairs on both sides.
Intercoxal sclerites of P4 with strong hairs on free
edge and several groups of hairs on surface (anterior
side), similar to female.

Rudimentary P5 with long spine and 2 setae, sim-
ilar to female. Outer seta 1.2 times longer than spine,
middle seta 1.8 times as long as spine. Rudimentary
P6 with short inner spine and 2 short setae, middle
seta about half of spine length and outer seta as long
as spine (Fig. 3C).

Comparison. Eucyclops delongi sp. nov. (A1, CR,
P1-P4, rudimentary P5 construction and armament)
belongs to the serrulatus-group rich with species
within the genus Fucyclops (Alekseev and Defaye
2011). This group now includes more than 40 spe-
cies and has to be organized as a subgenus (Alekseev,
unpublished).

Within this group on micro characters (A2
basipodite ornamentation and P4 coxal spine con-
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struction) it belongs to the speratus tribe. In Russia
only E. speratus has a similar combination of micro
characters (no gaps in hairs in coxal spine on outer
edge and missing groups of hairs in N1, 2 positions in
antennal basipodite). But it differs from the new spe-
cies by much longer usually parallel caudal rami with
very small equal in size denticles in the caudal later-
al saw. Only a few species of the World fauna have
a similar construction of caudal rami to E. delongi,
but all of them belong to the tropical fauna. E. bondi
Kiefer, 1934 with much shorter caudal rami (up to
3.5 as long as wide) was described from Haiti and
inhabits North America. E. dumonti from Mongolia
and China has even shorter caudal rami (L/W = 3
and less in females).

Another Eurasian species of speratus tribe Eu-
cyclops dumonti Alekseev, 2000 described from
Mongolia, recently was also found near Baikal Lake
(Alekseev, unpublished), but it has very short caudal
rami with L/W ratio less than 3.

Close to E. delongi sp. nov is E. vandouwei (Brehm,
1909), which inhabits equatorial Africa. From the last
one the new species E. delongi can be easily separated
by a longer spine in P5 that is twice as long as the P5
segment (in E. vandouwei the spine and the segment
are almost equal in length), by a shorter outermost
caudal seta that is about 1.5—1.7 times as short as cau-
dal rami (in E. vandouwei this seta and rami are sub-
equal in length). In E. vandouwei the distal segment of
exopodite P2 has a reduced spine, and there is no such
spine reduction in E. delongi sp. nov. The new species
is distinguishable from other congeners by a combina-
tion of characters that includes group of long spinules
on the distal outer side of the caudal rami, smooth
hyaline membrane on the 3 distal segments of the an-
tennules, a unique combination of groups of hairs and
spinules on both sides of the antennal basipodite, and
long hairs on both edges of the coxal spine in P4. Eu-
cyclops delongi sp. nov. is possibly one of the endemics
of the Beringia area in Eastern Siberia that was never
covered with gletchers during the Pleistocene. In this
area endemics are also known among decapods, mol-
lusks and fishes (Chereshnev 2001).
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