Hepa3ragannbie KOJTHOKH-2

CuctemaTuka JACBATUUIIIBIX KOJIOMIEK ponaa Pungitius eme cnoxuee. Cymep-Bunm P.
pungitius Ha TUXOOKEaHCKOM apeaje OOLIMMH YCHIIMSAMH pasfelieH yXKe Ha 5 HOMHHAJIbHBIX
BUJIOB, U 3TO, BUIUMO, emle He mpenen. Hexotopsie uccnenoatenu (Dyldin, Orlov, 2016b)
CUMTAIOT, YTO JTUHHEEBCKUU P. pungitius BOOOIe HAIO U3BITh U3 Hallel UXTHO(DAYHBI, YTO ITO
yucTo eBpomneickuii BuA. Ho mocnenuss myonukamus Takahashi et al., 2016 paccmaTtpuBaet ero
BMECTE C JAPYIMMH BUAAMHU M JOKA3bIBAET €r0 I'€HETHYECKYI0 CaMOCTOSATEbHOCTh B HAalleM
peruoHe.

Tata, 4, Coopu xomomex ma TeppwTepa lopemaficraro IMNom DO00 K 7o SRk

[pexne o cobupain -
JACBATHUUIIIBIX  KOJJOLIEK  JJIA Pean Yoopzmmru | Jars | Pangims | Pungrims | Prmgitme - | Gasterodtens
TYIRSLE LTI acakan
Anekcanapel  KpaBuenko, He r—— AT T3 B : 3
onpezenss, HO OHAa Jala MHE (o e - s -
5 TR 144 04 38
MOCJIe HACTOSITEIBHON MPOCHOBI R et o
TOJBKO CIIHACOK o 1440573
. T EL S R 11 ] 3
IloponaiickoMy  3amOBEIHUKY. 1430837
Crarmammar 481216 o706 13
Tenepp s X04y HAy4YUTHCS 144.10.18
Emgesnmm 49.17.45 [ )
CaMOCTOSTEIBHO PA3IMYATE | Baymeepes | 1435041 | 1909
BUJIbI XOTs Obl B cBOEM paifone.  |pFr |00 |©F *
[TosToMy mnpuBeny Kak MOKHO L e oy T ol &
Oojee MONHOE OMMCAHWE BCEX | Us Hememoe 41'551:-143[' :gg e £
IIPU3HAKOB HAIIMX KOJIOLIEK, R BT [0 i 5]
1453 5146
Ha4dyunHai C Bepra (1949) Tisepo ¥ Fescaonn | 45,17 36 E53)
143.47.56
Eommpean 49.00.04 s &
144 14.57
Hesalv pa [ENLET] i p
Lddd 1424
O Trpoacies JEHT e T ]
144.15.47
. 400131 Hoe 1%
| Husrobepenmos 144.23. 55
[ irmern 0 = B[ ii




Pungitius pungitius (Linnaeus, 1758) — 0ObIKHOBEHHAs IEBATUUTIIAS KOJTIOIIKA:

XBOCTOBOH cTebesib ¢ OOKOB € XOpOIIO PAa3BUTHIM JKECTKUM KHJIEM, MOKPBITBIM KOCTHBIMHU
HIUTKAMHU.

[lepenusis yacTh Tena rojasi, 0e3 BEpTUKAIbHBIX KOCTSHBIX MIACTUHOK.

BokoBble (BHENIHME, BEPXHHE) OTPOCTKM Ta30BBIX KOCTEH XOPOIIO Pa3BUTHI, OPIOIIHBIE
KOJIIOUKH JIMHHBIC, 1,75 — 3 pa3a B JyIMHE TOJIOBHI.

CHuHHBIE KOJIOYKU BBICOKHE.

D VII-XII 10-12, A 1 8-11, P 9-10, V I 1. Counnsix komrodek Hapdame 9-10. Temno rooe;
TOJILKO Ha XBOCTOBOM CTEOENbKE KHUJIb, IIOKPHITHII HEOONBIIMMU KOCTSIHBIMH IIUTKaMH. BricoTa
tena B ero niuHe (6e3 C) 4.7 — 6.1 pasa, nnuHa rojoBsl 3.6 — 4.3 pasa. /[nmuHa cpeHeit CniuHHOM
KOJIFOUKH 2/3 — % nuamerpa rnasa. J{nuHa OprourHoi komouku 2 1/3 — 3 pa3a B JJIMHE TOJOBBL.
3UMOI0 BEpX TOJOBHI W CIHWHAa TEMHO-TOJIyOOBaTOro IIBeTa, OOKa cepeOpucro-Oensie ¢
Ype3BBIYAITHO MEJKMMHU YePHBIMH TSTHBIIIKAMU. JIETOM BepxX Tella OJIMBKOBO-3€JICHBIN, OPIOXO
CBETJIO-3€JICHOE C MEJIHO-)KEITHIM HaJIeTOM, HU3 TOJIOBbl KPACHOBATHIN; Ha TeJe SICHO 3aMEeTHbBIE
yepHble TsATHa. Bo Bpemsi Hepecta y camioB Ooka Tela M OpIOXO JETAIOTCS YEPHBIMH, a
OpromrHbIe Kotouku OenpiMu. [[muaa 50-50 MM, penko 6osbire (10 90 Mm).

Pungitius sinensis (Guichenot, 1869) — kuTaiickas Koiromka (3TO Ha3BaHHE OTHOCUTCA K
camMoil 10)kHOU GopMe B SIHI3BI, CIENyET OKHUIATh Pa3ACICHHE 3TOr0 MOJUMOP(HOTO BHIA HA
pan ornenbHbIX BUAOB (boryukas, Haceka, 2004)):

B nepenneii yacTu Tena ecTh BEpTUKAIBHBIC KOCTSHBIC TIJIACTUHKH.

D VIII-XI 8-12, A1 (7) 8-11, V I 1. [InuHa OpromiHON KONIOYKH B JJIWHE TONOBHI 1 % - 3
paza. Temo ¢ OOKOB MOKPHITO KOCTSHBIMH IIJIaCTHHKaMHM duciioM 32-36. JlnuHa cpemHei
cnuHHOM Kommouku B 9/10 — 1 3% pasa menble auameTpa riasza. Kak cnuHHbIe, Tak U OpIOIIHbIE
KOJIIOUKH y MaJCHBKUX CPAaBHHUTEIIBHO JJIMHHEE, Y OOJIBIIUX CPaBHHUTEIBbHO Kopode. Bricora
tena B juymHe ero (6e3 C) 4 3\4 — 6 pa3. B npecHoii Boae 1o 65 MM, B MOpckoit 10 85-90 mm.

Pungitius tymensis (Nikolsky, 1889) — caxanuHckas KoJoIIKa:

BokoBBIE OTPOCTKH Ta30BBIX KOCTEH MOYTH OTCYTCTBYIOT, OPIOIIHBIC KOJFOYKHA KOPOTKHE, S-
7,5 pa3 B juyinHe roioBbl. CIIMHHBIE KOJIOUKH OYEHb HU3KUE.

D XI-XII 10-11, A I 9-10, V I 0. Ot P. pungitius oTau4aeTcsi KOPOTKUMH CHUHHBIMH U
OpIONIHBIMH KOJTIOYKAMU: JITHHA CPEeIHEH CIMHHON KONOYKM 3-5 pa3 B AMaMeTpe IIiasa, AJIMHA
OpronrHOM Kotouku 5 — 7 1/2 pa3 B jpymHe royioBbl. Kuiib Ha XBOCTOBOM cTeOenbKe ciabee.
BHemHue oTpocTKH Ta3zoBOM KOCTH ci1abo pa3BuThl. He mMMeloT coBceM MATKUX Jyded B V.
Jmuaa 10 70 MM.
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Piic. 1. [Mpescraniredin poga Pungilivs: A — Pungilius purgilius, b — P singisls,
B — P. polpakom, I — P rymensis
Fig, 1. Representatives of the penus Pungitius: A — Pungirtins pungitins, b — P, sifen-
sis, B — P polpebooi, T — P. lymensis
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C. B. Illenpko c¢ coaBropamu (2005) omwmcan HOBBIA Bun Pungitius polyakovi B
orpaHu4eHHOM TMoka oOuTanuum Ha CaxamuHe. OH e OOOCHOBaJ NOBBINICHHE paHra 0
BUnOBOTO Pungitius bussei (Warpachowski, 1887) — nestuurioi xomomku bycce (Illenpko,
2001), HO 3TOT BUA y Hac He obuTaeT. B HIKHEM TeueHHMH AMypa MPEeaBAPUTEIBHO BBIICISIOT
HOBBII BU/I JJO’)KHOCaXaMHCKas koiotka (Bogutskaya et al., 2008), a Ha ceBepo-3amnaje X0HCIO
KOJIOMIKY «Tr1ia OMOTO».

A. 1O. KpaBuenko (2012), Torma emnie acnupaHT, NbITAIACH ONPOBEPTHYTH BUIOBOM CTaTyC
kourortky [lomsikoBa, cuutast ee popMoil 0OBIYHOM caXaTMHCKON KOJIOMIKH, HO MTOKa €€ BUI0BOU
cratyc coxpansercs (Dyldin, Orlov, 2016b; Takahashi et al., 2016). Henb3st uckimouats 6oiee
IIMPOKOE PACHPOCTPAHEHUE ATOTO BUAA, MOITOMY MHE HYKHO B MOJPOOHOCTSAX 3HATh €ro
MIPU3HAKU.

«Pungitius polyakovi sp. n. otnuuaercs ot P. tymensis CIeIyIOUUMU XapaKTePUCTUKAMU:
AQHTEPO-BEHTPAIbHBII OTPOCTOK 3KTOKOPAKOMAA OTCYTCTBYET, ITPABBIN U JIEBBIA YIKTOKOPAKOUIbI
HE KOHTAaKTUPYIOT HU JPYT C IPYTrOM, HU C MECTOM COEAMHEHUSI BEHTPAJIbHBIX KOHIIOB IPABOT0 U
JIEBOTO KIEUTPpYMOB (y P. tymensis SKTOKOpaKou 1 Y -00pa3HbIid, aHTEPO-BEHTPATBHBIA OTPOCTOK
SKTOKOPAKOU]Ia UMEETCSI, MPaBbIi U JIEBBIA IKTOKOPAKOUAbl KOHTAKTUPYIOT KaK JIPYTr C APYroM,
TaKk ¥ C MECTOM COEJIMHEHHUS BEHTPAJIbHBIX KOHIIOB MPABOT0 U JIEBOTO KIEHTPyMOB); OOKOBBIE
KOCTHBIE TUTACTHHBI HA TEJI€ OTCYTCTBYIOT [y P. tymensis B IIepeJHEN 4acCTH TeJla BCETrJa UMEeeTCs
2-6 (3,3) OOKOBBIX TUIACTHH]; MOJAILHOE YUCIIO CIUHHBIX Kojitouek — 10 (11 y P. tymensis; y
HEPECTOBBIX CaMIIOB TEMHEIOT HM3 TOJIOBBI M OpIOXO, MEPENoHKa OPIOIIHOW KOJIOUKHU Oelno-
rony6asi (y HEpeCTOBBIX caMIOB P. fymensis Bce TEIO YEpHOE, MEPETNOHKa OPIOIIHON KOJIOUKU
TEMHasi OT OCHOBAHHMS W MOYTH JI0 €€ BEpXYIIEYHOM 4YacTH, OCTAIOUICHCS MPO3payHO)»
(Ileapko u ap., 2005).
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P 3. Mecta ofRapy sy Prrginius polvabov 5p. oo #a o-ne Casammm (+)

Puc. 1. Poghine polyakef sp . rogorm, 3HH 53441, 453 soe 500 3 - ofensi sy 6 - mecTh
OEPEEDE CITMEEMIY KOTHSEE

Puc. 2. Pacmoacmesmse B Gopea eciocoractidesm (naszas crpemmed) v napamana Prsgiins polpakov
sp. o, 402 wog 5L obpaborasmoro KOH B cipamesmoro ATHRAPHECM KPacHEM 5 4 — EHT CHEZY H
choey, B — B chosy (Ay=H Py TR0T0 MIAEEEES MOperaHEL)



JIureparypa:

Bepr JI. C. 1949. Pri6s1 nipecubix Box CCCP u conpenenbubix crpad. M.; JI.: M3a-8o AH CCCP.
Y. 3. 4-e uzn. c. 929-1370

Honranos B. H., KpaBuenko A. }0. 2009. O HampaBiieHHOCTH MOP(OJIOTHUECKONH N3MEHUYUBOCTH
komroiek poaa Pungitius (Gasterosteidae) // 13s. TUHPO. 1. 159. c. 204-207

3roranoB B. B. 1989. O6napyxenue B ceBepHoil Kapenuu penpoayKTHBHO H30JUPOBAHHBIX
napanaTpu4HbIX (POpM IEBATUUTIION KOMIOIIKUA Pungitius pungitius, IMEIONEH Ta30BbIi MOSC U
numeHHow ero // Bonp. uxtuonoruu. T. 29, Beim. 3. c. 448-455

KneBakun A. A. 2005. [eBstuurnas xomtomka Pungitius pungitius (Linnaeus, 1758)
Yebokcapckoro Bogoxpanwmmma // Yyxepoansie Buasl B ['omapktuke (bopok-2). Tes3. moxi.

Broporo mexn. cummnos. I1o nzyueHnto nHBa3sMOHHBIX BUOB. bopok: PriOuHCKuil 1oM nevaru. c.
151-152

KneBakun A. A., JlormrnoB B. B., MopeBa O. A., Tapoee M. JI. 2011. buonornueckue
0COOEHHOCTH JIeBATUHUINION Komomku Pungitius pungitius (Linnaeus, 1758) noxanbHOM
nonyJsuun peku Ymakoska // Poccuiickuit XXypuan buonornyeckux MuBazuit Ne 2. c. 86-104

Cemenos /I. FO. 2009. buoskonornyeckas xapakTepUCTUKA IEBITUUTIOBON KOIFOIIKA
Pungitius pungitius (Linnaeus, 1758) KyiiObimeBckoro Bomoxpanunumia // W3Bectus
Camapckoro Hayy. nentpa PAH. 2009. T. 11, Ne 1. c. 181-184

[enpko C. B., Hleasko M. b., ITutu T. B. 2005. Pungitius polyakovi sp. n. — HOBBI BH]
nessatunrioi komomku (Gasterosteiformes, Gasterosteidae) ¢ 1oro—Boctoka octpoBa Caxanus //
PactuTtenbHbli 1 )KUBOTHBIM Mup ocTpoBa Caxanun (Marepuansl Mex1yHapoaJHOTO
caxaJIMHCKOTo mpoekTa). Yacts 2. BnagusocTok: JlanbHayka, c. 223-233

Aldenhoven J. T., Miller M. A., Corneli P. S., Shapiro M. D. 2010. Phylogeography of ninespine
sticklebacks (Pungitius pungitius) in North America: glacial refugia and the origins of adaptive
traits // Mol. Ecol. 19: 4061-4076

Bae H.G., Suk H. Y. 2015. Population genetic structure and colonization history of short
ninespine sticklebacks (Pungitius kaibarae) // Ecol. Evol. 5, 3075-3089

Bogutskaya N. G., Naseka A. M., Shedko S. V. et al. 2008. The fishes of the Amur River:
updated check-list and zoogeography // Ichthyol.Explor.Freshwat. V. 19. Ne 4. P. 301-366

Bruneaux M., Johnston S. E., Herczeg G., Merila J., Primmer C. R., Vasemagi A. 2013.
Molecular evolutionary and population genomic analysis of the nine-spined stickleback
using a modified restriction-site-associated DNA tag approach // Mol. Ecol. 22: 565-582

Chae B. S., Yang H. J. 1989. Geographic Variation of Scutes in Eightspine Sctickleback
Pungitius sinensis (Gasterosteidae) from Korea // Korean J. Ichthyol. 1 (1, 2), 42-53

Foster J. R. 1977. The role of breeding behavior and habitat preferences on the reproductive
isolation of three allopatric populations of ninespine stickleback, Pungitius pungitius // Can. J.
Zool. Vol. 55, N 12. P. 1601-1611



Haglund T. R., Buth D. G., Lawson R., 1993. Allozyme variation and phylogenetic relationships
of Asian, North American, and European populations of the ninespine stickleback, Pungitius
pungitius. In: Mayden, R.L. (ed.), Systematics, Historical Ecology, and North American
Freshwater Fishes. Stanford Univ. Press, Stanford, pp. 438—452

Guo B., Chain F. J., Bornberg-Bauer E., Leder E. H., Merila J. 2013. Genomic divergence
between nine- and three-spined sticklebacks / BMC Genom. 14: 756

Igarashi, K., 1968. Observation on the development of the scutes in a ten-spined
stickleback. Musashi Tomiyo, Pungitius sp. Bull. Jpn. Soc. Sci. Fish. 34, 1083-1087.

Ishikawa A., Takeuchi N., Kusakabe M., Kume M., Mori S., Takahashi H., Kitano, J. 2013.
Speciation in ninespine stickleback: reproductive isolation and phenotypic divergence
among cryptic species of Japanese ninespine stickleback // J. Evol. Biol. 26: 1417-1430

Keivany Y., Nelson J. S. 2000. Taxonomic review of the genus Pungitius, ninespine
sticklebacks (Gasterosteidae) // Cybium 24: 107-122

Keivany Y., Nelson J. S., Economidis P. S. 1997. Validity of Pungitius hellenicus Stephanidis
1971 (Teleostei, Gasterosteidae), a stickleback fish from Greece // Copeia. N 3. P. 558-564

Kobayashi H. 1959. Cross-experiments with three species of stickleback, Pungitius pungitius
(L.), Pungitius tymensis (Nikolsky), and Pungitius sinensis (Guichenot), with special reference to
their systematic relationship // J. Hokkaido Gakugei Univ., Sect. B 10, 363-384

Koizumi N., Jinguji H., Takahashi H., Higuchi M., Takata K., Minezawa M., Takemura T., Mori
A. 2007. Isolation and characterization of polymorphic microsatellite DNA markers in the
Omono type of ninespine stickleback, genus Pungitius // Mol Ecol Notes 7: 1315-1318

Makinen H. S., Valimaki K., Merila J. 2007. Cross-species amplification of microsatellite loci
for nine-spined stickleback Pungitius pungitius // Ann Zool Fenn 44: 218-224

McKenzie J. A., Keenleyside M. H. A. 1970. Reproductive behavior of ninespine stickleback
(Pungitius pungitius (L.)) in South Bay, Manitoulin Island, Ontario // Can. J. Zool. Vol. 48, N 1.
P. 55-61

McPhail J. D. 1963. Geographic variation in North American ninespine stickleback, Pungitius
pungitius // J. Fish. Res. Canada. 20: 27-44

McPhail J. D. 1969. Predation and the evolution of a stickleback (Gasterosteus). J Fish Res Bd
Can 26: 3183-3208

Meguro Y. 2013. The reproductive isolation mechanisms between the closely related ninespined
stickleback species, the freshwater type and the brackish water type of Pungitius pungitius, and
its evolutionary interpretation for each of their speciation processes. PhD thesis, Graduate School
of Hokkaido University, Japan

Merila J. 2013. Nine-spined stickleback (Pungitius pungitius): an emerging model for
evolutionary biology research / Ann. N. Y. Acad. Sci. 1289: 18-35

Meguro Y., Takahashi H., Takeshima H., Nishida M., Goto A. 2009. Isolation and
characterization of 13 microsatellite loci in the nine-spined stickleback (Pungitius pungitius) and



cross-species amplification in 5 stickleback species (family Gasterosteidae) // Conservation
Genet Resour. 1: 31-34

Meguro Y., Takahashi H., Machida Y., Shirakawa H., Gaither M. R., Goto A. 2016. Assortative
mating and divergent male courtship behaviours between two cryptic species of nine-spined
sticklebacks (genus Pungitius) // Behaviour

Morris D. 1952. Homosexuality in the ten-spined stickleback (Pygosteus pungitius L.) //
Behaviour. 4: 233-261

Morris D. 1958. The reproductive behaviour of the ten-spined stickleback (Pygosteus pungitius
L.) // Behaviour Suppl. 6: 1-154

Munzing J. 1969. Variabilitat, Verbeitung und Systematik der Arten und Unterarten in der
Gattung Pungitius Coste, 1848 (Pisces, Gasteroidae) // Z. Zool. Syst. Evol. Forsch. 7: 208-233

Narita T. 1970. Physiological, ecological and morphological differences between two forms of
ninespine stickleback, Pungitius pungitius, in North America. Ph. D. Thesis, University of
Manitoba, Winnipeg: viii + 90 pps.

Nelson J. S. 1971a. Absence of the pelvic complex in ninespine sticklebacks, Pungitius pungitius
(Linnaeus), in Ireland and in Wood Buffalo National Park region, Canada, with notes on meristic
variation // Copeia. N 4. P. 707-717

Nelson J. S. 1971b. Comparison of the pectoral and pelvic skeleton and of some other bones and
their phylogenetic implications in the Aulorhynchidae and Gasterosteidae (Pisces) // J. Fish. Res.
Bd. Can. Vol. 28, N 3. P. 427-442

Ostlund-Nilsson S. 2000. Are nest characters of importance when choosing a male in the
fifteen-spined stickleback (Spinachia spinachia)? // Behav. Ecol. Sociobiol. 48: 229-235

Ostlund-Nilsson S., Ahnesjo 1. 1998. Female fifteen-spined sticklebacks prefer better fathers //
Anim. Behav. 56: 1177-1183

Park S., Lee J. H., Cheong S. 2001. Comparison of reproductive behaviours between two
species of eight-spined sticklebacks (genus: Pungitius) // Kor. J. Biol. Sci. 5: 127-132

Shapiro M. D., Summers B. R., Balabhadra S., Aldenhoven J. T., Miller A. L., Cunningham
C. B., Bell M. A,, Kingsley D. M. 2009. The genetic architecture of skeletal convergence
and sex determination in ninespine sticklebacks // Curr. Biol. 19: 1140-1145

Shikano T., Shimada Y., Herczeg G., Merila J. 2010. History vs. habitat type: explaining
the genetic structure of European ninespined stickleback (Pungitius pungitius) populations // Mol.
Ecol. 19: 1147-1161

Takahashi H., Goto A. 2001. Evolution of East Asian ninespine sticklebacks as shown by
mitochondrial DNA control region sequences // Mol Phylogenet Evol 21: 135-155

Takahashi H., Goto A. 2003. The evolutionary history of ninespine stickleback (genus
Pungitius) in the Far East inferred from mtDNA phylogeography. In: The natural
history of sticklebacks (Goto A., Mori S., eds). Hokkaido University Press, Sapporo,
p. 74-89



Takahashi H., Moller P., Shedko S. V., Temirbekov R., Joen S-R., Zhang C-G., Sideleva V. G.,
Takata K., Sakai H., Goto A., Nishida M. 2016. Species phylogeny and diversification process of
Northeast Asian Pungitius revealed by AFLP and mtDNA markers // Molecular Phylogenetic
and Evolution. 99: 44-52

Takahashi H., Nagai T., Goto A. 2005. Hybrid male sterility between the fresh- and
brackish-water types of ninespine stickleback Pungitius pungitius (Pisces, Gasterosteidae) //
Zool. Sci. 22: 35-40

Takahashi H., Takata K. 2000. Multiple lineages of the mitochondrial DNA introgression from
Pungitius pungitius (L.) to Puntitius tymensis (Nikolsky) // Can. J. Fish. Aquat. Sci. 57: 1814—
1833

Takahashi H., Takata K., Goto A. 2001. Phylogeography of the lateral plate dimorphism in the
freshwater type of ninespine sticklebacks, genus Pungitius // Ichthyol Res 48:143-154

Takahashi H., Tsuruta T., Goto A. 2003. Population structure of two ecologically distinct forms
of ninespine stickleback, Pungitius pungitius: gene flow regimes and genetic diversity based on
mtDNA sequence variations Can. J. Fish. Aquat. Sci. 60: 421-432

Takata K. 1986. Study on the Japanese nine-spined sticklebacks from the perspectives
of population genetics, ecology, and morphology. PhD thesis, Graduate School of Hokkaido
University, Sapporo (in Japanese)

Takata K., Goto A. 1990. Genetic differentiation of Japanese ninespine sticklebacks, genus
Pungitius, with reference to their taxonomical status // Copeia

Takata K., Goto A., Yamazaki F. 1987. Biochemical identification of a brackish water type of
Pungitius pungitius, and its morphological and ecological features in Hokkaido, Japan // Jap. J.
Ichthyol. 34: 176-183

Teacher A. G. F., Shikano T., Karjalainen M. E., Merila J. 2011. Phylogeography and
genetic structuring of European nine-spined sticklebacks (Pungitius pungitius) — mitochondrial
DNA evidence. PLoS ONE 6: 19476

Tsuruta T., Machida Y., Goto A. 2008. Nesting habitat use and partitioning of three sympatric
ninespine sticklebacks (genus Pungitius): implications for reproductive isolation // Environ Biol
Fishes 82:143-150

Wang C., Shikano T., Persat H., Merila J. 2015. Mitochondrial phylogeography and
cryptic divergence in the stickleback genus Pungitius // J. Biogeogr. 42: 2334-2348

Ward J. L., McLennan D. A. 2008. Interpopulation differences in courtship and spawning
behavior in the brook stickleback (Culaea inconstans) // Am. Midl. Nat. 160: 82-95

Ward J. L., McLennan D. A. 2009. Female mate choice based upon complex visual cues
in the brook stickleback, Culaea inconstans // Behav. Ecol. 20: 1323-1333

Wilz K. J. 1971. Comparative aspects of courtship behavior in the ten-spined stickleback,
Pygosteus pungitius (L.) // Z. Tierpsychol. 29: 1-10



