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Morphological description and DNA barcoding of Paralimnopbyes
dolgikh spn. (Diptera, Chironomidae, Orthocladiinae) from the
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Abstract. Illustrated description of adult male, as
well as DNA barcoding, of Paralimnophyes dolgikh
sp.n. from the Bolshekhehtsyrsky Nature Reserve of
the Khabarovsk Territory (Russian Far East) are pro-
vided. Genus Paralimnophyes Brundin is recorded for
the first time for this nature reserve.

Pe3stome. TlpuBeeHO WITIOCTPUPOBAHHOE OMHUCAHHUE, a
take JIHK-aHanus, HOBOro Ayl HayKH BUAQ XHPOHOMUJ
Paralimnophyes dolgikh sp.n. u3 Bonbuiexexmmupckoro rocy-
JIapCTBEHHOT'0 IPUPOJHOTO 3aIOBEJHUKA XabapoBCKOTO
Kkpas poccuiickoro JlaneHero Bocroka. Pox Paralimnophyes
Brundin BnepBsie npuBoguTes i GhayHbl XUPOHOMH 3TOTO
3alI0BEIHHKA.

Introduction

The chironomid fauna of the Bolshekhehtsyrsky
Nature Reserve numbers more than 65 species of which
at least 55 species belongs to the subfamily Orthocladi-
inae [Yavorskaya, Makarchenko, 2009; Makarchenko et
al., 2015]. In May 2015 in this nature reserve for the first
time was collected chironomids of the genus Paralim-
nophyes Brundin with the new species P. dolgikh sp.n.
The morphological description and results of DNA bar-
coding of this species we present below.

Materials and methods

The terminology follows Sether [1980]. The material
was preserved in 96 % ethanol for DNA-analysis and in
70 % ethanol for further study of morphology and slide-
mounting, following the methods by Makarchenko
[1985].

Holotype and paratypes of the new species are de-
posited in the Institute of Biology and Soil Sciences,
Far East Branch of the Russian Academy of Sciences,
Vladivostok, Russia (IBSS FEBRAS).

For molecular analysis were used three males. Refer-
ence DNA sequence database, based on partial se-
quenced from mitochondrial COI gene were obtained
by preparing a 50 ul total DNA extract from body of
insect using the Invitrogen (Invitrogen corp, Carlsbad,
CA, 2007) protocol. The primers for amplification of the
658 bp fragment were LCO1490 (5’-GGTCAACAAAT-
CATAAAGAT ATTGG-3’) and HCO2198 (5’-
TAAACTTCAGGGTGACCAAAAAATCA-3’), ob-
tained from Folmer et al.,1994. PCR reaction for this
fragment was run in total volume of 10 pl with 5 ul Go
Taq Green Master Mix (Promega corp, Madison, WI,
USA), 0.5 ul of each primer (100 ng/ul), 3 pl nuclease-
free water and 1 pul of total DNA. The PCR thermal
regime consisted of one cycle of 1 min at 94 °C; five
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cycles of 1 min at 94 °C, 1.5 min at 45 °C and 1.5 min at 72
°C; 35 cycles of 1 min at 94 °C, 1.5 min at 50 °C and 1 min
at 72 °C and a final cycle of 5 min at 72 °C, according to
the PCR conditions in P.D.N. Hebert et al., 2003. Each
PCR fragment was purified using Exonuclease I (Exol)
and Thermosensitive Alkaline Phosphatase (FastAP)
(Thermo Fisher Scientific Inc., USA) according to pro-
tocols and sequenced on an ABI 3130x (Applied Bio-
systems) automated sequencer using BigDye termina-
tor v3.1 cycle kit methods. Forward and reverse
sequences were aligned and manually edited in MEGA
6.06 [Tamura et al., 2013]. Sequences of P. dolgikh sp.n.
have been submitted to Gen-Bank by numbers
(KT361664-KT361666).
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Description

Paralimnophyes dolhikh Makarchenko et
Makarchenko, sp.n.
Figs. 1-6.

Material. Holotype: adult male, Russian Far East:
Khabarovsk Territory, Bolshekhehtsyrsky Nature Reserve,
Golovina Stream, Ussuri River basin, N 48°11'131",
E 134°41'039", 13.V.2015, leg. N. Yavorskaya. Paratypes:
5 adult males, the same data as holotype, 13.V.2015, leg. N.
Yavorskaya.

Etymology. The species is named in honor of Ale-
ksander Mikhailovitch Dolgikh, scientific researcher of
the Bolshekhehtsyrsky Nature Reserve, who helped
during some years in collecting of aquatic insects.

Figs 1—6. Adult male of Paralimnophyes dolgikh spn. 1 — hypopygium in dorsal view; 2 — posterior part of tergite IX; 3 —
gonocoxite and gonostylus in ventral view; 4 — part of gonocoxite and gonostylus in dorsal view; 5—6 — gonostylus. Scale bars —

50 pm.

Puc. 1—6. umaro camey Paralimnophyes dolgikh spn. 1 — runommmiii, Bua cBepxy; 2 — 3apAHWi Kpait Teprura 1X; 3 — roHoKoKCHT
W TOHOCTMAB, BUA CHU3Y; 4 — 9acTh OHOKOKCMTAa W TOHOCTMAD, BUA CBEPXY; 3—6 — ronoctnab. Macmrabnas amnerika — 50 mxm.
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Table 1. Length (um) and proportions of leg segments of Paralimnophyes dolgikh spn., male (n = 3)
Tabanyga 1. Aamna yaeHMKOB HOT (MKM) M MX MHAEKCH camya Paralimnophyes dolgikh spn. (n = 3)

P f t ta, ta, taz tay tas LR BV SV

P4 608-688 832-928 448-496 288-320 184-224 112 96 0.53-0.54 2.70-2.87 3.21-3.28
P, 704-768 768-864 336400 192-224 144-160 96 88-96 | 0.44-0.47 3.37-3.70 4.08-4.38
Ps 688-752 848-944 456-512 240-256 200-224 104-112 96 0.54 3.09-3.21 3.31-3.37

Description. Male imago (n = 4). Total length 2.7—
2.9 mm. Wing length 1.8-1.92 mm. Total length/wing
length 1.46-1.51.

Head. Eyes bare, without dorsomedian prolonga-
tions. Temporal setae 8—11, including 2 verticals and 2—
6 postorbitals. Clypeus with 10—16 setae. Antenna with
13 flagellomeres and well developed plume; apex of 13™
flagellomere with pointed apex and subapical seta. AR
0.97—1.03. Length of 5 palpomeres (in pm): 24-32, 48—
56, 84-88,96-100, 136-144.

Thorax. Dark brown. Antepronotal lobes separated
in anterior middle part, with 1-3 lateral setae. Acros-
tichals 8-10, short and scalpellate, restricted to mid-
thorax, in 1-2 rows; dorsocentrals 11-16; prealars 34,
supraalars 1; scutellum with 8-9 setae in one row,

Wing. Greyish and speckled. R with 4-6 setae, R,
and R, without setae. R, ending little distal of apex
M,,,. Costa extension 80-96 um. Anal lobe well devel-
oped, rectangular-rounded. Squama with 7-10 setae.

Legs. BR 2.0-2.8, BR,2.3-2.8, BR, 2.5-3.2. Spur of
fore tibia 48—60 um long. Spurs of mid tibia 16-20 pm
long. Spurs of hind tibia 4048 um and 1620 um long.
Hind tibial comb with 9—11 setae. Pseudospurs absent.
Mid leg with 4 sensilla chaetica in apical half; hind leg
with 1-5 sensilla chaetica on ta; one male without
sensilla chaetica on ta, of mid and hind legs. Pulvilli as
groups of short setae. Lengths and proportions of legs
asin Table 1.

Hypopygium (Figs. 1-6). Anal point hyaline, 3240
pum long, bare, subparallel-sided, located at the center
of tergite IX on convexity; around anal point 16-21
setae (Figs. 1-2) .Laterosternite IX with 3—4 setae on
each side. Transverse sternapodeme slightly convex,
112—124 um long, with high oral projections (Fig. 1).
Virga absent. Gonocoxite 228-244 um long; inferior
volsella consists of two lobes, of which anterior lobe
(L, after Brundin, 1956) rectangular-rounded (Figs 1, 4),
ventrally covered by spine-like setae (Fig. 3); posterior
lobe (L, after Brundin, 1956) more narrow, covered by
microtrichiae and some short setac. Gonostylus 92-96
um long, more narrow at the base and gradually expand-
ed to the top, without crista dorsalis; megaseta 12 pm
long (Figs 4—6). HR 2.37-2.65.

Pupa and larva unknown.

Diagnosis. Total length 2.7-2.9 mm. Wing length
1.8-1.92 mm. AR 0.97-1.03. Acrostichals short and scal-
pellate, restricted to mid-thorax, in 1-2 rows. LR 0.53—

0.54. Pulvilli as groups of short setac. Anal point hya-
line, bare, subparallel-sided, located at the center of
tergite IX on convexity; around anal point 16-21 setae.
Transverse sternapodeme slightly convex, with high
oral projections. Inferior volsella consists of two lobes,
of which anterior lobe (L,) rectangular-rounded, ven-
trally covered by spine-like setae; posterior lobe (L,).
more narrow, covered by microtrichiae and some short
setae. Gonostylus more narrow at the base and gradual-
ly expanded to the top, without crista dorsalis, in sub-
apical part without microtrichiae.

Muacnos. lnuna tena 2,7-2,9 mm. JInuna kpeuia 1,8—
1,92 mm. AR 0.97-1.03. AkpocTuxanbHble IIETHHKH KOPOT-
kue u [-o0pa3Hble, pacmoyioKeHbl B 1-2 psga B cepeanHe
cpennecnuuku. LR 0,53-0,54. ITynsBuILIBL B BUAE TPYIIIBI
KOPOTKHUX IIETUHOK. AHAJIBHBIM OTPOCTOK TMIIONHTHUS Onex-
HBI{ U TOJIBIN, MOYTH MapajuieIbHO-CTOPOHHUHN, PacToIoKeH
B cepeauHe TepruTa IX Ha BBIMYKIOCTH; BOKPYT aHAJIbHOTO
orpoctka 16-21 merunka. [lonepednas crepHamomema He-
MHOT'O BBIITyKJIas, C BBICOKMMHU OpPaJIbHBIMU BbICTYIIAMU. Hux-
HUU MPUAATOK TOHOKOKCHUTA COCTOUT M3 JIBYyX YacTe, mepe-
nuss u3 koropeix (L, mo:Brundin, 1956) Gomee kpymnmas,
MIPSMOYTOJIBHO-OKPYTIIOH (pOPMBI, BEHTPAJIbHO MOKPHITA LIH-
MMOBUAHBIMH HICTHHKaMHU; 32115151 yacth (L2 mo: Brundin, 1956)
Oomee y3Kas, MOKPHITa MHUKPOTPUXUSAMH M KOPOTKHMH IIe-
TuHKaMd. ['oHOCTHIL Oosiee y3Kuil B 0a3ainbHOH yacTH, K
BEpIIMHE pacuIupsercs, 0e3 KPHUCTHI, TOJIBKO C TEPMUHAIb-
HBIM IIHIIOM, CyOanuKalbHO 0€3 MUKPOTPUXUH

Remarks. The genus Paralimnophyes was estab-
lished by Brundin [1956] for Camptocladius hydrophi-
lus Goetghebuer, 1921 (=Camptocladius longiseta
Thienemann, 1919). At the present time the genus in-
cludes six species, two of which are distributed in Aus-
tralia, one is occurred in the northern part the Holarctic
region, one is found in many parts of the Palaearctic
region, one is recorded in Oriental China and one inde-
terminate species is registered from Mexico [Wang,
Sather, 2002; Sether, 2004; Makarchenko, Makarchen-
ko, 2008; Ashe, O’Connor, 2012]. Two species, P. tri-
lineatus (Lundstrom, 1915) and P. longiseta (Thiene-
mann, 1919) were known for Russia [Makarchenko,
Makarchenko, 2008; Ashe, O’Connor, 2012]. Male of P.
dolgikh sp.n. is close related to the same of P. trilinea-
tus and P. longiseta but good separated from both
species by shape of gonostylus and posterior lobe (L,)
of inferior volsella. New species has more long and
more narrow posterior lobe (L,) of inferior volsella and
gonostylus with more narrow basal part, without crista
dorsalis and with microtrichiae in subapical part.
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Limnophyes asquamatus HM406121

Limnophyes pentaplastus HQ105140

Limnophyes aagaardi HM406105
Limnophyes bidumus HQ105113

Limnophyes tamakitanadies AB838622

1

Limnophyes natalensis HM406120

Limnophyes anderseni KJ496418

Limnophyes difficilis HQ105117
Limnophyes ninae KJ964433

Limnophyes pumilio KJ496440

Limnophyes brachytomus KJ496428

Limnophyes minimus KJ496430

Limnophyes edwardsi HQ105127
Limnophyes asquamatus KJ496420

Paralimnophyes dolgikh PD2

100 | Paralimnophyes dolgikh PD3

| Paralimnophyes dolgikh PD1

Paralimnophyes sp.1 KC750464

—
0.02

100 I:Paralimnophyes sp.1 KC750465
99 “— Paralimnophyes sp.1 KC750466

Fig 7. Taxon tree from Neighbour Joining analysis on Maximum Composite Likelihood model using 1000 bootstrap replicates.

Bootstrap values >70 are given on branches.

Puc. 7. QuaoreneTndeckoe ACPeBO, MOCTPOCHHOE METOAOM GAMIKAVIIEro CBS3BIBAHMS C VUCIIOAB3OBAHMEM MOAECAM MaKCHUMAABHOTO
npasaonopobust ¢ Gyrerpern-niopaepskkoit (1000 permamkauwmit). Byrerpen-nosaepskka 3 70 % m Bbllle AaHA B COOTBETCTBYIOIIMX

y3AaxX BETBACHMA.

Results of DNA barcoding

The final alignment of the COI gene yielded 658 bp
for 3 individuals of P. dolgikh sp.n. The nucleotide
composition of the studied sequences of P. dolgikh
sp.n. COI gene fragments deviated from an equilibrium
one, comprising 26.4 % of A, 38.0 % of T, 17.8 % of C,
and 17.8 % of G. All three individuals relate to one
haplotype.

Gen-Bank contains another species of the genus
Paralimnophyes. P-distance between P. dolgikh sp.n.
and Paralimnophyes sp. (KC750464-_KC750466) is
equal to 16.2%. The neighbour joining tree of P. dolgikh
sp.n., Paralimnophyes sp. and species of the genus
Limnophyes from the GenBank is shown in Fig. 7.
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