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Pesiome. T1o marepuany u3 AAnonuu u FOxHoro Caxanuna
MPUBENCHO WIITIOCTPUPOBAHHOE OIMCAHHWE CaMIila M CaMKH
HOBOro Buaa HuMmdomuitug Nymphomyia kannasatoi sp.n.,
MapauIeIbHO C aHATM30M MOP(OIIOTHYECKHX MPU3HAKOB HMa-
ro nposeneHo cekBenupoBanue JJHK ¢pparmenTa MutoxoHa-
puansHoro resa COI u mokazana BuaoCeUUPUIHOCTH €0
HYKJICOTHUAHBIX MOCJICIOBATEIBHOCTEH. DTO MO3BONSET HC-
MOJIb30BaTh HYKICOTHUIHBIC mocienoBarensHoctu rena COI
B KaueCTBE BHIOCICIIU(PHUECKOr0 MPU3HAKA — MOJICKYIIIP-
HOTO Mapképa npu unaeHtudukauun N. kannasatoi sp.n. u
nudpepeHIUaUU €ro OT OJM3KOPOJACTBEHHOTO BUIA
N. rohdendorfi Makarchenko. [TpuBeneHns! nanHbeie Mo OHO-
JIOTHW HOBOTO BHA.

Abstract. For the family Nymphomyiidae (Diptera) adults
of male and female of Nymphomyia kannasatoi sp.n. are
described and illustrated by materials from Japan and South
Sakhalin. The morphological analysis and the partial COI
gene sequencing of N. kannasatoi sp.n. adults were carried
out simultaneously. The species-specificity of N. kannasa-
toi sp.n. COI sequences was shown. These sequences could
be used as diagnostic characters — molecular markers of N.
kannasatoi sp.n., namely for separating from close related
species N. rohdendorfi Makarchenko. Data on biology of a
new species are given.

BBenenmne

K Hacrosimemy BpemeHu B MUpOBO# (payHe HUMpo-
MHHHUJ HAaCUUTBHIBAETCS 7 COBPEMEHHBIX BHUJOB:
Nymphomyia alba Tokunaga, 1932 (SInonus: XoHcto,
Xokkaitno, Poccuiickuit JIB: o-B Kynammup),

N. levanidovae Rohdendorf et Kalugina, 1974 (Poccuii-
ckuii JI1B: otporu xpe6ta YanOaiimans, [{eHTpansHbIH
Cuxors-Anuns), N. rohdendorfi Makarchenko, 1979
(poccuiickwmii /IB: 6acc. Bepxneit KonbiMebr, 6acc. Huxk-
Hero u Cpennero Amypa 1o p. Bypest BKIIOUHTENBHO),
N. walkeri (Ide, 1965) (Kanana, CIIA), N. dolichopeza
Courtney, 1994 (CILIA), N. brundini (Kevan, 1970) (Uu-
nus, 3anagnas bedranus), N. holoptica Courtney, 1994
(Toukonr), N. kaluginae Makarchenko, 2013 (poccuii-
ckuii JIB: AMypckas 00:1., 6acc. p. 3es) [Pomermopa,
Kanyruna, 1974; Courtney, 1994; Makapuenko, 2013], a
TaKke OJMH WCKOMaeMblit Bum Nymphomyia succina
Wagner, Hoffeins et Hoffeins, 2000 u3 6anTuiickoro u
ourrepdenbackoro saTaps [Wagner et. al., 2000]. Kpo-
ME 3TOro, HEeHJICHTHU(PUIUPOBAHHBIE KYKOJIKH
Nymphomyia sp. oOoHapyxeHbl Ha CeBepHOM AlTae B
Mouromnuu [Hayford, Bouchard, 2012].

B pesynbTate peBU3uU MaTepraa o HuM G oMHiu-
JIaM, XpaHsIierocs B Koyutekiiu JlabopaTopuu mpecHo-
BonHoM ruapooduonorun BIIN IBO PAH, Obuto ycra-
HOBJIEHO, 4TO Ha FOxHOM CaxajivHe 0OUTaeT CBOM, HOBBIH
IUIs HayKu BUI N. kannasatoi sp.n., KOTOPBIA paHee
omuob0uHO onpexaessuics kak N. rohdendorfi [Makap-
YeHKO W Jp., 1989]. DTOT e BHUI MOJA Ha3BaHUEM
Nymphomyia sp. near N. rohdendorfi Taxxe yka3piBa-
¢ IMOHCKUMH Kojuteramu u3 p. Kanna Ha o-Be X0HCIO
(mpedexrypa I'yama) [Saigusa et al, 2009] 1 Bo3MOXKHO
o JM4uuHKe Kak N. rohdendorfi — ¢ o-Ba XOKKa#mo
[Makarchenko, 1996].
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Hwxe no matepuanam ¢ octpoBoB XoHcto U Caxa-
JIMH TIPUBOTUTCS MOP(OJIOTHUECKOE M MOJIEKYIAPHO-
TEHETHYECKOEe OIMMCAHWE MUMAaro camia W caMku N.
kannasatoi sp.n., cpaBHEHHE UX C COOTBETCTBYIOLIUMH
npusHakamMu N. rohdendorfi, a Taxke MPeACTaBICHBI
JTAHHbIC 110 GHOJIOTHH HOBOTO BH/IA.

MaTepHaJIbl H METOJbI

OCHOBHBIM MaTepuasoM st MOp(oIoruIeckoro u
MOJIEKYIISIPHO-TEHETHYECKOT O ucciael0BaHUs
N. kannasatoi sp.n. OCTYXHWIH COOpbI UMaro HuM do-
muiinga, caenannelie C. Caro B Slnonuu Ha p. KanHa (0-B
XoHcro, pedekrypa 'yama). MaTepuall, moydeHHbIA
E.A. Makapuenko u M.A. Maxkapuenko Ha FOxHOM
CaxaJjnHe, 4aCTUYHO HCTIOJIb30BaH MPU MOPQoIIoruiec-
KOM OITUCaHHH, a TAKKe U3y4EeHHH KU3HEHHOT 0 [IKJIa
HOBOTO BUJIA, JUIS Yero ObUTH 00paboTaHbl KaueCTBEeH-
HBIE U KOJIMUECTBEHHBIE IPOOBI 3000€HTOCa, B3STHIC HA
p. benas (oxp. moc. Cokon JlonuHCKOro p-Ha) ¢ Mast 1o
OKTA0pE 1986 1., a Taroke B MapTe—anpene 1987 r. OeHTo-
MetpoM koHcTpykimu B.S1. Jleanumosa [1976]. Otoop
po0 NPOU3BOMIICS Ha 7 CTAHIMAX, PACIIOJIOKEHHBIX B
BEPXHEM, CPEJIHEM M HW)KHEM TEYCHUH PEKH, B arpelie—
aBrycre 4yepes kaxsle 10 cyTok, B CEHTSIOpE, OKTOpe 1
MapTe — 1 pa3 B Mecs1l.

[oapoOHbie nanHbIe 0 MaTepuae A1 Mopdonoru-
YeCKOI0 ONMCaHUs IIPHBEJICHBI HIDKE, a reHoMHYyto JIHK
BBIJIEIISUTY M3 UHUBUIYATbHBIX CAMIIOB M CAMOK UMAaro
N. kannasatoi sp.n., cobpannbix C. Cato B Macce 29 map-
ta u 9 anpenst 2014 r. B p. KanHa u puKCUpOBaHHBIX B
96 % sTunoBoMm crmpre U xpanusuxcs npu —20 °C, ¢
ucnonp3oBanueM Habopa DNeasy Blood & Tissue Kit
(QIAGEN), no nporicu Npou3BOJUTEINS, C MOAU(HKa-
LUSMH, ONMCAaHHBIMU paHee [Makapuenko, I'yHnepu-
Ha, 2012]. /Ing ammnudukanyu nocieaoBaTelbHOCTEH
mutoxoHapuansHoro rera COI (muroxpomokcunassr 1)
ucmons3oBanu npaitmeper LCO1490 (5°-
GGTCAACAAATCATAAGATATTGG-3") n HCO2198
(5’-TAAACTTCAGGGTGACCAAAAAATCA-3’)
[Folmer et al., 1994]. I[TpoxykTbl aMILIH(OUKAIMN OBLTH
OYHIIEHBI C TOMOIIIBI0 Habopa s Beiaenenus JJHK u3
araposHoro reist MinElute Gel Extraction Kit (QIAGEN).
OunineHHbIe MPOIYKTHI ObLIN CEKBEHHPOBAHBI B 000MX
HarnpayeHusX Ha npuoope ABI PRISM 3100 analyzer ¢
nomorneto Habopa BigDye Terminator kit. CexBeHupo-
Banue JIHK mpoBeneHo ¢ ucnonab3oBaHHEM pecypcoB
LKII «I'enomuxa» CO PAH, r. HoBocuoupck (http://
sequest.niboch.nsc.ru). ITocienoatenproctu JJHK
ObLTH IeNOHMpPOBaHbI B 0a3y nanubix GenBank nmox Ho-
mepamu KP208867-KP208874.

Jli1s npoBepku BUAOCTICM(PUIHOCTH HYKITCOTHAHBIX
MOCJIEIOBAaTEIBHOCTEH HMCIOIb30BAIACH TIPOrpamMma
BLAST (http://blast.ncbi.nlm.nih.gov). BeipapauBanue
TMIOCJIE/IOBATENIEHOCTEH ITPOBOAMIOCH C MCIIONb30BAHH-
em niporpammbl MUSCLE [Edgar, 2004]. {nst ¢pusnore-
HETUYECKOTO ¥ MOJIEKYJISIPHO-TEHETHYECKOTO aHau3a
TIOCIIEIOBATENFHOCTEH HCIIOIh30BAIUCH ITPOTrPaMMBI M3
nakera nporpaMmm MEGA version 6 [Tamura et al, 2013].
Jlis onpesieneHust MozeNH, Hauboee TOYHO ONUCHIBA-
Io1IeH XapaKTep 3aMeH HYKJICOTHIIOB B ITOCIIEIOBATENb-
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HocTax COI N. kannasatoi, ncnonb3oBaics KpUTEpUi
MaKCHUMaJILHOTO MPaBIONoa00Hs, MPEACTABICHHBINA B
9TOM MaKeTe MporpaMm. J[Jist OLEHKH 3BOTIOIMOHHON
nuseprenuun (auctanimu d_K2P) nocienoBarenbHoOC-
Teil OMpeIeNUTOCh YHUCIIO0 3aMEeH HYKJICOTH/IOB Ha CaMT,
C HCIONb30BAHMEM [BYXIIapaMETPHUUECKOTO METOMa
Kumypsr [Kimura, 1980]. BenmuunHa MeXBUIOBOM JH-
Bepreuimu (d_K2P) ompeznensnack myTtéM cpaBHCHUS
nocnenosarenbHocreit COl N. kannasatoi sp.n. u
N. rohdendorfi (GenBank — KP208867-KP208875 u
IX196859-1X196862).

TonoTHIl ¥ apaTUIIBl HOBOTO BHA XPAHATCS B KOJI-
nekiuu JJabopaTopuu MpeCHOBOIHON THAPOOHOIOTHH
buonoro-nousennoro uncturyra JIBO PAH, r. Bnagu-
BOCTOK.

Genomic DNA was isolated from individual V. kan-
nasatoi adults, males and females, fixed with 96° etha-
nol and stored at —20 °C using a DNeasy Blood and
Tissue Kit (QIAGEN) according to the manufacturer’s
protocol with some earlier described modifications
[Makarchenko, Gunderina, 2012]. The mitochondrial COI
(cytochrome c oxidase subunit I) gene sequences were
amplified with the primers LCO1490 (5’-GGTCAA-
CAAATCATAAGATATTGG-3") and HCO2198 (5°-
TAAACTTCAGGGTGACCAAAAAATCA-3") [Folmer
et al., 1994]. The amplification products were purified
using a MinElute Gel Extraction Kit (QIAGEN) to se-
quence the obtained products in both directions in an
ABI PRISM 3100 analyzer with the help of a BigDye
Terminator kit using the equipment of the SB RAS
Genomics Core Facility (http://sequest.niboch.nsc.ru).
The DNA sequences were deposited with GenBank
under accession nos. KP208867-KP208874.

Species specificity of the nucleotide sequences were
verified with BLAST (http://blast.ncbi.nlm.nih.gov). The
sequences were aligned using the MUSCLE program
[Edgar, 2004]. The MEGA v. 6 software package [ Tamura
et al., 2013] was used for phylogenetic and molecular
biological analyses. Maximum likelihood criterion from
this package was used for selecting the best model
describing the nucleotide substitutions in N. kannasatoi
sp.n. COL. Evolutionary divergence (d_K2P distance) of
sequences was assessed by determining the number of
nucleotide substitutions per site using the Kimura two-
parameter method [Kimura, 1980]; interspecific divergence
(d_K2P) was determined by comparing the N. kannasatoi
sp.n. and N. rohdendorfi COI sequences (GenBank acc.
nos. KP208867-KP208875 and JX196859-TX196862).

Mopdgoaornyeckoe onucaHue

Nymphomyia kannasatoi
Makarchenko et Gunderina, sp.n.
Puc. 1-21.

Nymphomyia rohdendorfi Makarchenko, 1979; Makap-
4eHKO H Ap., 1989: 17 (misidentification); Nymphomyia sp.
near N. rohdendorfi Saigusa et al., 2009: 6.

Mamepuan. SInouwms, 0-6 Xowncro: rosorun, O, npedex-
typa [ymma, Karcyama, pavion Kasama, oxp. ropoaa Vewo,
BepxHee TedeHne p. Kamna, oxoso 511 m mym, 291112014,
C. Caro («Japan, Honshu Island, Gunma Prefecture, Katsuyama,
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Kawawa area, Ueno Village, upper part of Kanna River,
altitude ca 511 m asl, 291112014, leg. S. Sato»); mapaTwmsr
120'0", 1499 — ram sxe, rae rosorun, 291112014, C. Caro;
Jd u 99 B macce, Tam ke, rae roaorur, 9.1V.2014, C. Caro;
Poccuiickuit Aaapanii Bocrok, 0-6 Caxarun: 40T, 299 —
Aoamuckmin p-u, okp. moc. Coxoa, p. Beaas, 10.VIL1986,
E. Makapuenko, M. Makapuenko («Russian Far East, Sakhalin
Island, Dolinsk Region, Sokol Village, Belaya River, leg.
E. Makarchenko and M. Makarchenko»); tam sxe: 10", 192 —
12.VIL.1986; 1d", 19 — 20.VIL.1986; KYKOAKM M AMYMHKM B
macce, 1986—1987, E. Maxapuenko, M. Maxapuenko (cm.
noapobCHee Humske B paspere o Ouosormm).

Onucanue. Umazo camey (n = 8). bnenno-cepsiid, cnado
XUTUHU3UPOBAaHHBIN. [lmnHa Tena 2,0-2,5 MM; OTHOILICHHE TN~
HBI TeNna K JuyHe Kpbuia 1,10—1,15.

l'onoBa nuHoi#t 216-248 Mxm, mupuHon 136—160 MkM,
KIepen TOCTEIICHHO CYXXKAeTCs M 3aKaHYMBAETCS POCTPY-
MOM, JJTHHA KOTOPOro 52—64 MkMm, muprHa — 40—44 MKM; OH
JIUCTAJIbHO HEMHOT'O PacIMpPeH, €ro NepeiHnuii Kpail BOIHUC-
TBIH, IPU BUJE COOKY HEMHOIO 3arHyT BEHTPAJIbHO B BUJE
KitoBa (puc. 1-2); pocTpyM Bepenu ¢ 3 mapaMu IETHHOK U
2 mapaMy IIETHHOK ¢ 60koB. CIIOJKHBIE I71a3a Ha JOpCaNnbHON
CTOPOHE T'OJIOBBI IIUPOKO PACCTaBJICHHBIC, PACCTOSIHUE MEXK-
ny HuMH B 1,3—1,8 pa3a Gonblue MMpHUHBI KOHIA POCTPYMa;
Ha BEHTPAJILHOW CTOPOHE CIIOXKHBIC TJ1a3a CIUTHI IPYT C APY-
TOM, [0 CPEAHEH JIMHUM OMMATHUIMH MOYTH CONPHKACAIOTCS
(puc. 1). AnrenHa 186—190 MKM AnmHBI, Ba 0a3ajbHBIX
YICHHWKA OKPYIJIbIE, AMMHA 1-ro wieHnka 36—-38 MkM, 2-ro —
22-24 Mxwm; 3-it wieHuk aauHHb (108—112 MKM), K BeprHe
HEMHOTI'0 PaCIIUPSETCs], C TEPMUHAIBHON CEHCUIIIION COCTOS-
mel U3 TpEX MATOYKOBUIHBIX CTPYKTYp, HauOombplIas H3
KOTOpBIX JUMHOHN 12—16 MxM (puc. 3); anteHHa B 1,16—1,31
pa3za kopoue rojoBel. «HuxHsisA ry0a» ¢ MOYTH MPSMBIM HIIH
HEMHOT'O OKpPYIJIBIM TIEPEIHUM KpaeMm, e€ MepemHss 4acTb
MOKPBITa 3yOOBUIHBIMHU IIUMTUKAMH, XOPOILIO pa3IH4YUMBbIMU
Ipu BUAE cOOKy (pHc. 2), TaTepanbHo ¢ 2—3 mapaMu JJIMHHBIX
LIETHHOK, MEANATIBHO — C 1 mapoil KOPOTKHUX IISTHHOK.

I'pyne mmHOi 0,58—0,66 MM, HECET Iapy KPBUIBEB, JKYXK-
JKabla U 3 mapbl HOT; KpbUIO AMHHON 1,92-2.28 mm, Oyme-
paHroBUAHON (HOPMBI, C PEAYIUPOBAHHBIM JKUJIKOBAHUEM,
M0 Kparo ¢ JJUHHBIMH OWMYEBUHBIMU ILETHHKAMH JJIUHON
0,34-0,46 MM; xyxoKambiia 1HHOH 0,24 MM; CTpOCHHUE HOT U
IpyIOH TAKOE )K€, KaK y JeTaabHO onucaHHoro M. TokyHaroi
Buna N. alba [Tokunaga, 1935].

Jnuna opromka 1,66—1,70 mm. Cerment VIII ¢ nnuHHBI-
MH, CJ1a00 3arHYTBIMH U OKPYIJIBIMH Ha BEpIIMHE MapaTtep-
raJIbHBIMU BBIPOCTaMHU JJIHHON 70—72 MKM, KOTOpBIE 0a3aiib-
HO C BBINYKJIOCTBIO («Oyrpom») (puc. 4-7). IlocnenHuit
CEerMEHT OpIOLIKA JOPCAbHO HECET LIEPKH, BEHTPAIBHO —
rapy rOHOKOKCHTOB, TOHOCTHJICH U 3xearyc (puc. 6—7); uep-
K1 52—68 MKM JUTHHOH IUCTAIBHO CYXKAIOTCS, MajbLeBU/I-
HBIE; TOHOCTUJIb JJIMHOM 48—56 MKM, MTOKPBIT MHOTOYHCIICH-
HBIMH KOPOTKMMH BOJIOCOBHIAHBIMH INMCTHHKAMU,
HanpapJIeHHBIMH BHYTPb, 4aCTO B CyOamMKaIbHOM yacT ¢ 1—
2 Gonee AIMHHBIMH IETHHKaMHU (opMa TOHOCTHIIS BapbUPY-
eT 0T 0000BH/IHOM 10 MOYTH JIAHIETOBUAHOM (puc. 6—12, 14—
16), 4TO 3aBHCUT OT IOJOXKECHHS TEHUTAJHMI B Ipernapare;
saearyc niuuHoOM 2044 MxM, mmpuHon — 40-48 MkMm, ¢
MIOYTH MpsAMOH BepiuHOii (puc. 6, 11-13, 16).

HUmaeo camka (n=10) B 11e10M cX0HA ¢ camLioM. J{nnHa
tena 1,6-2,3 Mmm. OTHOIIGHHE UIMHBI Teja K JUIMHE KpbLia
0,89-1,0.

T'onoa pymHo# 208—228 MkM, mmpuHoii 148 MxM. JlnrHa
poctpyma 48—52 MM, mmpuHa — 40 MKM; pacCTOSHHE MEX-
Jy CIIOKHBIMH IJ1azamu gopcaibHo 1,9-2,0 pa3a Gounblie
LIMPUHBI KOHLA pocTpyMa. AHTeHHA 174-192 MKM IIMHEL,
nrHa 1-ro uienunka 36—40 MM, BToporo — 22-24 MkM; 3-ii
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yneHuk 92—104 MKM IIuHON, HanOoNbINas JJIWHA alluKaab-
HO¥ ceHcrutbl 14—16 mxM; antenHa B 0,81-0,84 pasa kopoue
TOJIOBBI.

I'pyab muuoii 0,48—0,54 mm. [InuHa kpeuia 2,1-2,3 mm;
HanOoJbIIas AJIMHA eTHHOK omaxana 0,46—0,54 mM. JlnuHa
xKyxokanbia 0,27 mm.

Jnuna Opromika 1,5—-1,6 mm. Cerment VIII Hec€r 2 mapsl
JIaTE€paJIbHBIX MapaTeprajbHbIX BbBIPOCTOB, U3 KOTOPBIX MPO-
KCHMaJIbHasl Mapa HOCOBHIHOW (OPMBI, JUIMHOH OKOjJo 12
MKM, JUCTaNbHass — OKpyryas, 28 MKM JJIMHOH. AHTepoMe-
JAAIBHO OT HMXXHEIrO HmaparceprajbHOIO0 BBIPOCTA Ha BEHT-
paJbHOIl CTOPOHE MMEETCsl TAaK)Ke Mapa OKPYIJIbIX BHIPOCTOB
mnuHoi 12—16 MM (puc. 17). Ctepaut VI B nucransHOR
MOJIOBUHE C Mapoil MajbIE€BUIHBIX BBIPOCTOB, KAXIBIM W3
KOTOPBIX C 2—3 KOPOTKUMH LIeTHHKaMH Ha BepumHe. [Tocie-
JIHAH CErMEHT Oprolika HEec&T Lepku IIuHON 48—64 MKM,
cyOanukaiabHO ¢ 2—4 mapaMul AJIMHHBIX IIETHHOK. BeHTpans-
HO B IIPOKCHMAJIbHOI 4acTH PacIoIoKeHa MomnepeyHas Iac-
THUHKa, 110 Kparo OHyIHéHHaS[ KOPOTKHMH BOJIOCOBUIHBIMH
LHIETHHKaMH; GopMa ITOH IUIACTUHKUA BAapbHUpPyeT W WHOTAA
oHa pazzaenieHa Ha 2 nonu (puc. 17, 19-21). Takxke, Ha BEeHT-
PpajbHOIl CTOPOHE JATEPABHO C KaXKI0H CTOPOHBI HAXOAUTCS
craboBBIpaXEHHAs] OKPYIJIO-TPEYroibHas JIOMACTh, MOKPHI-
Tasi KOPOTKUMHU IIeTHHKaMu (puc. 17, 19-20).

Description. Adult male (n = 8). Pale grey, weak chiti-
nized. Total length 2.0-2.5 mm. Total length/wing length
1.0-1.15.

Head length 216248 pum long and —164 um wide, gradu-
ally narrowed anteriorly and ends rostrum, 52—-64 um long
and 40-44 pm wide and which is distally expanded, its
anterior margin undulating, with a slightly curved ventral side
in the beak-shape (Figs 1-2); rostrum anteriorly with 3 pairs
of setae and with 2 pairs of lateral setae. Compound eyes on
the dorsal side of the head are wide apart, the distance
between them in 1.3-1.8 times the width of the end of
rostrum; on the ventral side of the compound eyes are fused
with each other, but at the midline of ommatidia do not touch
(Fig. 1). Antenna 186—190 pum long, 1st segment 36—38 pum
long, 2nd segment 22-24 pum long, 3rd segment long (108—
112 pm), slightly extended to the top, with a terminal sensilla
of three rod-like structures, most of which are 12—-16 pm in
length (Fig. 3); antenna 1.16-1.31 times shorter than the
head. Labium with almost straight or slightly rounded front
edge and with tooth-covered spines, very apparent when
viewed from the side (Fig. 2), laterally with 2—3 pairs of long
setae, medially with a pair of short setae.

Thorax length 0.58—0.66 mm; carries a pair of boomerang-
shape wings, halters and 3 pairs of legs; wing length 1.92—
2.28 mm, with reduced venation, on the edge with whip-
shape setae 0.34-0.46 mm long; halters 0.24 mm long.
Structure of the legs and thorax are the same as described in
detail by M. Tokunaga [1935] for N. alba.

Terminalia (Figs 4-16). Abdomen 1.66—1.70 mm long.
Segment VIII with one pair of large, elongate, posteriorly
directed, lateral paratergal projections 70—72 um long, that
basally with bump (Figs 4—7). Last abdominal segment dor-
sally with cerci, in ventral side with of gonocoxites, gonosty-
lus and aedeagus (Figs 6-7); cerci 60—76 pm long, distally
narrowed, digitiform; gonocoxite length 140 um, in 2.9-3.8
times as long as gonostylus, distally to the top with a little
strength; gonostylus length 36—48 pm, shape varies from
bean to lanceolate or rounded (depending on the position in
preparation), covered with numerous hair-like setae directed
inward, sometimes with 1-2 more long setae in apex (Figs 6—
12, 14-16); aedeagus length of 44—60 um, width — 40 pm,
with straight apex (Figs 6, 11-13, 16).
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Puc. 1—10. Aeraan crpoenns mmaro camua Nymphomyia kannasatoi spn. ms SInmommn. 1—2 — roaosa, camsy (1) n cboky (2);
3 — anrenHa; 4—5 — napatepraabHbIii 0TpocToK; 6—7 — cerment VIII u rernraamn, Bup camsy (6) n ceepxy (7); 8—10 — ronoctman.
R — pocrpym, L — «omskusis ryba», ts — ceHCMAAA TEPMUHAABHOIO YAEHUKA AHTEHHBI, a¢ — JAEAIYC; Ce — LEPKW; gS — TOHOCTUAB;

gX — TOHOKOKCUT; PP — HapaTepraAbHbIi OTpocTOK. Macitabnas amneiika — 50 mMxm.
Figs 1—10. Male imagines of Nymphomyia kannasatoi spn. from Japan. 1 — head, ventral view; 2 — the same, lateral view;
3 — antenna; 4—5 — paratergal projection; 6 — male terminalia, ventral view; 7 — the same, dorsal view. R — rostrum, L —

labium, ts — terminal antennal sensilla, ae — aedeagus; ce — cerci; gs — gonostylus; gx — gonocoxite; pp — paratergal projection.
Scale bars are 50 um.
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Puc. 11—16. Ternraamn camuos Nymphomyia kannasatoi spn. 3 SInormn (11—13) n ¢ o-sa Caxaann (14—16). 11-12, 16 —
obmwii Bup, cmsy; 13 — spearye; 14—15 — ronoctmam. Macmrabras ambeiika — 50 Mxm.

Figs 11—16. Male genitalia of Nymphomyia kannasatoi spn. from Japan (11—13) and Sakhalin Island (14—16). 11-12, 16 —
total view from below; 13 — aedeagus; 14—15 — gonostylus. Scale bars are 50 pm.
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Adult female (n = 10) in general similar to male. Total
length 1.6-2.3 mm. Total length/wing length 0.89—1.0.

Head length 208-228 pum, width — 148 pm. Rostrum
length 48—52 pum, width 40 um. The distance between the
compound eyes dorsally 1.9-2.0 times the width of the end
of the rostrum. Antenna 174-192 um long; length of 1st
segment 3640 pum, length of 2nd segment 22-24 pum; 3rd
segment 92—104 pum long; terminal sensilla maximum length
14-16 um; antenna 0.81-0.84 times shorter than the head.

Thorax length 0.48—0.54 mm. Wing length 2.1-2.3 mm,
on the edge with whip-shape setae 0.46—0.54 mm long;
halters 0.27 mm long.

Terminalia (Figs 17-21). Segment VIII with 2 pairs of
lateral paratergal projections of which proximal pair nose-
shaped, ca 12 um long, distal pair roundish, 28 um long.
Anteromedial from distal pair of projections also has a pair of
rounded projections 12—16 um long (Fig. 17). Sternite VIII in
distal part with pair fingerlike projections with 1-2 short
setae in apex. The last abdominal segment with cerci, 48—64
um long, in subapical part with 2—4 pairs of long setae. In
proximal part ventrally located transverse margin which cov-
ered short hair-like setae; shape of this ventral margin varies
and sometimes consists of two parts (Figs 17, 19-21). Also
on the ventral side laterally on each side is weakly expressed
rounded-triangular lobe covered with short setae (Figs 17,
19-20).

Kykoaka u nuvunka HE OTIHYAIOTCS OT TaKOBBIX
N. rohdendorfi.

Juazno3. CaMeny 1 caMKa HOBOTO BHJa OYCHb OJIU3KU K
N. rohdendorfi, oT KOTOPOro OTJIMYAKOTCS B OCHOBHOM CTPO-
enneM cermeHTa VIII Opromka u reautanusamu. Tak, mapatep-
rajpHble BBIPOCTHI camia 06a3ajibHO C «Oyrpom», BepIIMHA
3Jearyca npsimasi, TOHOCTUIU OT O000OBHUIHOI (HOpMBI 10
JIQHLIETOBUTHOM, Ha BEPIIMHE YacTO ¢ 1—2 OTHOCUTENILHO AJIMH-
HbiMu mietuHkamu. CermenT VIII camku ¢ 2 napamu narepaib-
HBIX MMapaTeprajbHBIX BBIPOCTOB, U3 KOTOPBIX IMPOKCHMAJlb-
Hasl mapa HOCOBHAHOW (OPMBI, TUCTaIbHAsE — OKpyTjas.
AHTepoMenuaIbHO OT HIDKHETO IapaTeprajbHOr0 BBIPOCTa
Ha BEHTPAJIbHON CTOPOHE MMEETCs TaKXKe Iapa OKPYyIVIbIX
BBIPOCTOB. B mpokcuManbHOM YacTy FeHUTAINN CaMKU BEHT-
paJbHO PacIoOKEHA MMOMepeyHast MIACTHHKA, [0 KParo Ommy-
mEHHAs KOPOTKUMHU BOJIOCOBUAHBIMH IIECTHUHKAMM. L[epKI/I
JUIMHHBIC TMaAJIbIICBUAHBIC, 663 IIATKH» BO BHYTPEHHHUX yI-
nax. Y camua N. rohdendorfi naparepraibHble BBIPOCTBI CET-
meHTa VIII 6a3anpHO 0e3 «Oyrpay». BepummHa saearyca ox-
pyrnag. I'oHoCTHIM MHOW (GOPMBI, OOBIYHO KOPOTKHE H
OKPYTJIBIC, 633 OTHOCUTECIIBHO JJIWHHBIX IIETUHOK HAa BEPIIN-
He. CermenT VIII caMku TONBKO ¢ 0OfHOM Mapoii mapaTepraib-
HBIX BBIpOCTOB. IlonepeyHast BeHTpanbHas MIaCTUHKA MHOU
¢)0pr1, XUTUHHU3UPOBAaHA U HE NMOKPbITAa KOPOTKUMHU IICTUH-
kamu. llepku KOpoTKHE, BO BHYTPEHHUX YIJIaX C <TISTKOI.

Diagnosis. Adults of N. kannasatoi sp.n. is closely relat-
ed to N. rohdendorfi and can be separated from latter mainly
by characters of terminalia. Thus, paratergal projections of a
new species on segment VIII basally with bump. Aedeagus
with straight apex. Shape of gonostylus from bean to lan-
ceolate or rounded, sometimes with 1-2 more long setae in
apex. Segment VIII of female with 2 pairs of lateral paratergal
projections of which proximal pair nose-shaped, distal pair
roundish. Anteromedial from distal pair of projections also
has a pair of rounded projections. In proximal part of female
genitalia ventrally located transverse margin which covered
short hair-like setae. Cerci long and fingerlike, without «heel»
in inner angles. Paratergal projections on segment VIII of N.
rohdendorfi basally without bump. Aedeagus with roundish
apex. Shape of gonostylus is different, usually more short
and roundish, without any long setae in apex. Segment VIII of

E.A.Makapuenxo, JI.W. I'yanepuna, C. Cato

female only with a pair of lateral paratergal projections.
Ventral transverse margin of female genitalia is different shape
not covered short seta. Cerci short, with «heel» in inner
angles.

Ilpumeuanue. Bech caxaluHCKUII IMarnHaJIbHBIN MaTe-
puan cobpaH TOCIe POCHHUS, B BOAOTOKE BO BPEMS B3SITHS
po0d OeHToca. B cBsA3M ¢ 3TUM y CaMIIOB M CAMOK YK€ ObLIN
«COpOLICHBI» KPBUIbS.

Dmumonozus. Ha3Banue Buna kannasatoi COCTOUT U3
ZIBYX YacTeil — mepBas yacTh HocuT uMs pexu Kanna (Kanna
River), rae 0611 coOpaH HOBBIN BUA; BTOpast 4acTh MIPOUCXO-
nut ot umenu Ceitku Cato (Seiji Sato), coOpaBILero THIo-
BOM MaTepuajl HOBOTO BHJa M CIENaBIIEro MHTEpPECHEUIIne
HaOmoaeHus U GoTorpaduu Mo MOBEACHUIO HUM(POMUIH.

Species name kannasatoi consists from two parts: kan-
na — from Kanna River where type material was collected;
satoi — in honour of Seiji Sato, who collected type material
and prepared photos of species in nature.

Pe3y.]1bTaTbI MOJIEKYJISIPHO-
FeHETUYECCKOIro aHajaim3a

HyxneoTnaHslii COCTaB MOCNENOBATENBHOCTENH H3Y4EH-
Horo ¢parmMenTa MuTOXOHApHansHoro reHa COLN. kannasatoi
Sp.N. OTKJIOHSUICSI OT paBHOBECHOro. J{oM HYKJICOTHIOB CO-
crapmsum: A — 27,7 %, T — 42,77 %, C — 14,0 %, G —
15,5 %. Yucno A+T map mykineorunoB (70,4 %) B aTHX
MOCIIeI0BATENBHOCTSX MpeBbIimano uncino G+C map (29,5 %)
OoJbllie, YeM B JBa paza.

AHanu3 ToKa3aj CYIIECTBOBaHHE BHYTPHUBHIOBOTO I10-
muMopdhu3Ma HYKJICOTUIHBIX MTOCIIEA0BATEIbHOCTEH N3YUeH-
HeIX (parmentoB rena COl N. kannasatoi sp.n. B Bocbmu
nocnenoBatenbHOCTAX pparmenta COI miuHOM 658 HyKI€0-
THUIOB OBUTO OOHAPYXEHO § 3aMeH HYKJICOTUAOB. Bce 3aMeHbl
HYKJICOTUAOB IMPOUCXOANUTINA B TpeTBeﬁ IIO3HUIUHU KOJOHOB U
HE MPUBOAUIIA K U3MCHCHUAM aMUHOKHCJIOTHBIX ITOCIEA0BA-
TenbHOCTell Oenka. IlocnemoBarenbHocT COI camok
N. kannasatoi sp.n. He OTIUYAIKCH OT TIOCJICAOBATEIbHOCTEH
caMIIoB. XapakTep HyKJICOTHIHOH N3MEHUYHBOCTH B OCIETO-
BatenbHOCTIX COI N. kannasatoi sp.n. Haubosee TOYHO ONHU-
ceiBasia Mozenb HKY+G (Hasegawa-Kishino-Yano) [1985].

Opomounonnbie qucraniuu (d_K2P) mexxay nmocnenosa-
tenpHOCTAMU COl mHAMBHUAYaNbHBIX ocobeit N. kannasatoi
sp.n. BappupoBanu ot 0 go 0,009 3ameH HYKJIECOTHIOB Ha
caiit, cocraBiss B cpenreM 0,005 (tabn. 1). Oto 3HaYeHUE
XOpOLIO COOTBETCTBYET CpeAHEN BHYTPUBUAOBOM JUCTAHIINI
Mexay nocnenoBarenbHoctaMu COLN. rohdendorfi (0,006 3a-
MEH HYKJICOTHJIOB Ha CaiiT). B To jxe BpeMs IUCTaHIIUHU MEXK Ty
nocnenoBatenpHocTsMu COI N. kannasatoi sp.n. u
N. rohdendorfi Ha OPANOK BEIMYUHBI OOJIBIIC, YEM MEKIY
[OCJICI0BATENBHOCTIMI KaXKAOTO U3 BHIOB, H COCTaBUJIH B
cpenteM 0,068 3aMeH HyKJICOTHIOB Ha caldT (Tabu. 1).

[locnenoBatenbHOCTH N. kannasatoi sp.n. u
N. rohdendorfi pa3nmuyanuch KOHCEPBATHBHBIMH 3aMEHAMU
HYKJICOTHIOB B 33 mo3unusx. J[Baanars 3aMeH ObLIM TpaHC-
BEPCUSIMHU, TPUHAALATh — TPAaH3ULUSAMU. BOJIBIIMHCTBO 3a-
MEH HYKJICOTUIOB MNPOUCXOAUIO B TpeTbeﬁ MMO3UIIUH KO O-
HOB. YeTtblpe u3 33 3aMeH HaOIIOJAINCH B IEPBOM MO3ULIUU
KOomoHOB. OJJHAKO, JINIIb OJHA U3 HUX (B MO3ULUH 68) mpuBe-
J1a K 3aMEHe BaJIHA B aMHHOKHCIIOTHO#M OCIIEI0BAaTeIbHOCTH
COI N. rohdendorfi Ha M30NeHIIMH B MOCIEI0BATEIBHOCTU
N. kannasatoi. 3aMeHBl HyKJICOTUIIOB B OCTAIBHBIX TPEX KO-
JOHax 6BIJ'IPI CUHOHUMHWYHBIMHA 1 HE IIPUBOUIIN K 3aMECILICHUIO
AMHUHOKHCIIOT. Pa3iinyust HyKJICOTHUIHBIX [OCIEJ0BATEIbHOC-
Teil B u3ydeHHoM (parmente rena COI N. kannasatoi sp.n. n
N. rohdendorfi, no3BossA0T 06€30MMOOYHO pa3IUYaTh ITH
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Puc. 17—21. Cermenr VIII u renmrasmn camxn Nymphomyia kannasatoi spn. n3 Snommmn (17—20) n ¢ o-sa Caxaamu (21).
17, 19—=20 — obmymit Bup, cumsy; 18 — reHmrasmm, cepxy; 21 — BeHTpaAbHas IAACTMHKA W IIAABLEBMUAHBIC BBIPOCTBI CTEPHWUTA
VIIL pp — napaTeprasbHble BHIPOCTEL, VP — BEHTPAaAbHbIE BBIPOCTE, fp — IAAbLJEBMAHBIE BBIPOCTEI, VI — BEHTPAAbHAS NAACTUHKA,
ce — yepku. Macimrabuas anneiika — 50 mrm.

Figs 17—21. Female terminalia of Nymphomyia kannasatoi spn. from Japan (17—20) and Sakhalin Island (21). 17, 19—-20 —
total view from below; 18 — genitalia from above; 21 — ventral margin and fingerlike projections of sternite VIII. pp — paratergal
projections, vp — ventral projection, fp — fingerlike projection, vm — ventral margin, ce — cerci. Scale bars are
50 pm.
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Tabanga 1. Osoaroumonnsie ancrangmn (d_K2P) (4ncao sameH HYKACOTUAOB Ha CAT) MESKAY HYKACOTUAHBIMU IIOCAEAO-
sateasnoctsimmn COI Nymphomyia kannasatoi spn. n N. robdendorfi Makarchenko
Table 1. The evolutionary divergence (the number of base substitution per site) between COI sequences of
Nymphomyia kannasatoi spn. and N. robhdendorfi Makarchenko (Kimura-2 parameter method, d_K2P)

N. kannasatoi N. rohdendorfi
Buael KP208 | KP208 | KP208 | KP208 | KP208 | KP208 | KP208 | KP208 | JX196 | JX196 | JX196 | JX196
873 874 871 872 869 870 867 868 859 860 861 862
KP208 0,003
874
KP208 0,002 0,002
871
5 KP208 0,009 0,006 0,008
‘r:g 872
g KP208 0,003 0,000 0,002 0,006
S 869
= KP208 0,009 0,006 0,008 0,000 0,006
< 870
KP208 0,006 0,003 0,005 0,009 0,003 0,009
867
KP208 0,008 0,005 0,006 0,002 0,005 0,002 0,008
868
JX196 0,070 0,066 0,068 0,068 0,066 0,068 0,068 0,070
859
£ JX196 0,072 0,068 0,070 0,070 0,068 0,070 0,070 0,072 0,006
S
3 860
§ JX196 0,072 0,068 0,070 0,070 0,068 0,070 0,070 0,072 0,005 0,008
< 861
9_ JX196 0,070 0,066 0,068 0,064 0,066 0,064 0,068 0,066 0,003 0,009 0,008
< 862
KP208 0,070 0,066 0,068 0,068 0,066 0,068 0,068 0,070 0,003 0,006 0,002 0,006
875

Bubl. CpaBHeHHE ¢ momolblo nporpamMmbel BLAST nocie-
noBarenbHocTed COI, momydeHHbIX B HacToslIed padore, ¢
nocnenosatenbHocTsMu COI apyrux BHAOB, NpeaCTaBlICH-
HBIX B MEXIYHapoXHBIX 0a3ax maHHbIX (GenBank, BOLD,
ENA), nmoka3ano oTcyTCTBHE B H3y4E€HHBIX 00pa3lax Hecre-
I_[I/I(bI/I‘{eCKI/IX 3al’”pﬂ3HeHPII>’I, YTO MO3BOJIACT CUYUTATh UX CIICH-
¢buunBIMU 1711 N. kannasatoi sp.n.

Takum 06pa30M, TMOJIYYCHHBIC JaHHBIC CBUACTECIbCTBYOT
O TOM, YTO HYKJICOTUIHBIC IMOCIEA0BATEIIBHOCTH (bparMeHTa
muToxoHapuanbHoro reia COI, u3yuyeHHbIe B HaACTOsIICH
paborte, sBISIFOTCS crienupuaeckuMu 1uist N. kannasatoi sp.n.
1 MOT'YT CJIYXXKHUTh B KQUECTBEC JOIMOJHUTEIBHOIO JUArHOCTU-
YEeCKOro MPH3HAaKa IPH UAECHTH(OUKALIMY 3TOTO BUIA.

The nucleotide composition of the sequences of the stud-
ied N. kannasatoi sp.n. mitochondrial COI gene fragment
deviated from equilibrium with the A rate amounting to
27.7%; T, to 42.7 %; C, to 14.0 %; and G, to 15.5 %. The
amount of A + T nucleotide pairs (70.4 %) in these sequences
more than twofold exceeded that of G + T pairs (29.5 %).

Analysis has shown an intraspecific polymorphism of
nucleotide sequences in the examined N. kannasatoi sp.n.
COI gene fragments. Eight nucleotide substitutions were
detected in the eight 658-nucleotide COI fragments. All nu-
cleotide substitutions were localized to the third codon posi-
tion and did not cause a change in the protein amino acid
sequences. The COI sequences of N. kannasatoi sp.n. fe-
males did not differ from the male sequences. The HKY + G
(Hasegawa—Kishino—Yano) [1985] model most adequately
describes the nucleotide variation pattern in N. kannasatoi
sp.n. COI sequences.

The evolutionary divergence (d_K2P) between the COI
sequences of N. kannasatoi sp.n. individuals varied in the
range of 0 to 0.009 nucleotide substitutions per site, amount-
ing on the average to 0.005 (Table 1). This value fits well an
average intraspecific distance between the N. rohdendorfi
COI sequences (0.006 nucleotide substitutions per site). On

the other hand, the distances between N. kannasatoi sp.n.
and N. rohdendorfi COl sequences are by one order of magni-
tude larger as compared with the intraspecific distances of
each of the species, and amount on the average to 0.068
nucleotide substitutions per site (Table 1).

There were 33 fixed nucleotide differences between
N. kannasatoi sp.n. and N. rohdendorfi sequences; of them, 20
substitutions were transversions and 13, transitions. Most of
nucleotide substitutions were localized to the third codon
position. Four of the 33 substitutions were at the first codon
position. However, only one of them (at position 68) resulted
in an amino acid substitution, namely, replacement of valine in
the N. rohdendorfi COI sequence by isoleucine in the M.
kannasatoi sp.n. sequence. The nucleotide substitutions in the
remaining three codons were synonymous and did not lead to
an amino acid substitution. The differences between the nucle-
otide sequences in the examined N. kannasatoi sp.n. and N.
rohdendorfi COI gene fragments allow these species to be
exactly distinguished. A BLAST comparison of the COI se-
quences determined in this study with the COI sequences of
other species available in international databases (GenBank,
BOLD, and ENA) has demonstrated the absence of nonspecif-
ic contaminations in the analyzed samples, which allows these
sequences to be regarded as specific for N. kannasatoi sp.n.

Thus, our data demonstrate that the nucleotide sequences
of mitochondrial COI gene fragments analyzed in this work are
specific for N. kannasatoi sp.n. and can be used as an additional
diagnostic characteristic for identifying this species.

Buoaorus

Jlnuusky u kykonku N. kannasatoi sp.n., KaK ¥ JIpyrux
MpeACTaBUTENCH ceMelCcTBa, HACENSAI0T MpearopHble U Top-
HBIC PCKHU C 6])ICTpI)IM TCYCHUEM U BBICOKUM COIACPKAHUEM
KHCIOPOZa B BOZE, TOCENAACH B OCHOBHOM HAa KAMEHUCTOM U
IpaBUITHO-TAJICYHUKOBOM I'DYHTaX, 3a4acTyl0 MOKPBITBIX BO-
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Puc. 22—-27. Nymphomyia kannasatoi spn. B tmnosom mecrooburanmn (p. Kamna, o-B Xoncio, SInomms). 22—23 — mecra
oBuTaHMSI AMIMHOK M KYKOAOK (KPaCHBIMM KpPyramu IOKasaHbl AOKaAbHble Ouoromsl); 24 — poeHme wumaro; 25 — wmmaro,
HEPESKUAAIOINE TIePEA BHIACTOM CUABHBIN BeTep; 26 — KOIyAMpYIoIyas Iapa Ha IpuOPesKHOM KamHe; 27 — MMaro camer) Ha KamHe.

®oto Ceriasxkn Caro.

Figs 22—27. Nymphomyia kannasatoi spn. in the type locality (Kanna River, Honshu, Japan). 22—23 — inhabitation of larvae
and pupae (local biotopes are shown by red circles); 24 — swarming of adults; 25 — adults, to wait before swarming strong wind;
26 — adult male and female on the coastal stone; 27 — adult male on the stone. Photo by Seiji Sato.

nopocisiMu (puc. 22—23). PoeHre nporucXoauT Ha 3aKaTe Mpu
THUXOH morojie Ha BeicoTe OT 0,5 0 HECKOJIBKUX METPOB HaJ
BOIOTOKOM (puc. 24). CUIBHBIA BeTep MOXET 3aJepKaTh
pOEHHUE UMaro, KOTOPbIE KAYT YCTaHOBIEHUS <JIETHOM IOro-
IIBI» Ha KaMHAX y ypes3a Boxsl (puc. 25, 27). Komymamus
HAaCEKOMBIX IMPOUCXOIUT BO BpPeMs POSHHS M 3aKaHUYMBACTCS
OOBIYHO Ha KaMHAX, PACIIOJIOKEHHBIX B BOIOTOKE U 110 Oepe-

raMm (puc. 26). Ilocne 3aBeplieHUs CapUBaHUs KOMYIUPYIO-
masd napa TEpACT KPbLIbA U KaKOC-TO BPEMA HUMAaro >XKHUBYT
0e3 HUX, TIOrPYXasich B BOIY, I CAMKa OTKJIAbIBACT SiLia.
Ham He yAajaoCh YCTaHOBUTH IPOAOJDKHUTCIBbHOCTD XU3HHU
B3pOCIIBIX HUM(DOMUHUA Ha JHE B IPUOPEKHOM 30HE PEKH, HO
OecKpbUIbIe 0cO0H, MOTABIINE B OpyaAus cOopa OeHToca, mpo-
JIOJDKaJH )KUTh KaK MUHUMYM 12 gaca.
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Puc. 28. CesonHast AMHAMMKA YUCACHHOCTH (3K3./M?) AMIMHOK
(a), xyxoaok (b) n mmaro (c) N. kannasatoi spn. B p. Beras (o-
B Caxaann). Homepa cepmii COOTBETCTBYIOT CAEAYIOIJUM AaTam:
1—10V,2 — 20V, 3 — 30V, 4 — 8VI, 5 — 28.V], 6 — 8.VII,
7 — 18VI], 8 — 28.VII, 9 — 71X, 10 — 20IX, 11 — 16X

Fig. 28. Seasonal dynamics of density (ind/m?) of larvae (a),
pupae (b) and adults (c) of N. kannasatoi spn. in the Belaya
River (Sakhalin Island). Serial numbers correspond to the
following dates: 1 — 10V, 2 — 20V, 3 — 30V, 4 — 8V, 5 —
28 V1, 6 — 8.VII, 7 — 18.VII, 8 —28.VII, 9 — 7.IX, 10 — 201X,
11 —16X

Bouer umaro N. kannasatoi sp.n. B p. Kanna B lnonuu
MIPOUCXOIUT BECHOM — C KOHLIa MapTa 10 MEePBOU MOJIOBHUHBI
anpens. Ha HOxuom Caxanuue B p. benmas 3ToT mponecc
HAYUHACTCA B CEPCANHE UIOHA U MAacCCOBBIN BBIJIET 3aKaHYHBa-
€TCA B KOHIEC UIOJIA; B 3TO BPEMsA TEMIIEpaTypa BOJAbI B PEKE
cocraBisieT 8—15,4 °C. OpHako, Cyast MO JaHHBIM KOJHYe-
cTBeHHOro yuéra 3oo0eHToca p. bemas B 1986-1987 rr.,
BBIJICT UMaro MOXET IMPOAOJIKATBCA OO0 CEPECANHBI OKTﬂ6pﬂ.
W3meHeHue unciaeHHoctd N. kannasatoi sp.n. 3a Nepuoa uc-
CJICZIOBAHMH B yKa3aHHbIE F'O/IbI II0KA3aHO Ha puc. 28. JInuus-
KM B Macce MOSBIIAIOTCS BECHOM, IOCTUTAs B anpelie MakCH-
MansHOU uncienHoctu (280 sk3./mM?). B 910 Bpems oHu
Haxoxsres B I, IV Bospacrax. K koHIly Mas 4MCICHHOCTb
JIMYMHOK ITOCTENIEHHO CHMYKAETCS 3a CUET MX OKYKJIMBaHUA U
BBICOAAHUS JOHHBIMU 6€CHOSBOHO‘IHBIMI/I. HepBBIe KYKOJIKHU
Obun OOHapyxeHbl 21 Mas mpu Temieparype Boxasl 5 °C u
MPOAOJDKAIM BCTPEYATHCS O CepeluHbl OKTAOps. PoeHue
uMmaro Ha p. benas HabmonaTh He ynanock. Bee cOopsl B3poc-
JIBIX HACEKOMBIX (0€CKPBUIBIX) OBLIN CIENaHbI ¢ KAMHEH, HaXxo-
JSLIMXCS B BOJE. AHAIHU3 TPOJOJIBHOIO pacipeesieHUs] HUM-
(i)OMPII\;II/I):( TIOKa3all, YTO UX YUCJIICHHOCTh Ha BEPXHUX YHaCTKax
PEKU BBILIC, YEM HA HUXKHUX. TaK, B CEPCAMHE anpeiasd 4Yuc-
JICHHOCTh JJUMYMHOK B BEPXHEM T€UCHUHU peku Oblia ot 346 1o
1179 5K3./M%, B CpEHEM M HIDKHEM TE€UYEHUH — OT 3,2 10
12,5 sk3./M%. XKusuennsiit uukn N. kannasatoi sp.n. us p. be-
Jlasi B OTJIMYME OT JKM3HEHHOro nukia N. levanidovae yuu-
BOJIbTUHHBIH.
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