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BBeneHue

Hcropus usydenus nosanerpuacoBoii ¢piopsl [pumopss Haunnaercs ¢ 1908rona u yxe
coctrapmsier 6onee 100 mer. Drta ¢uopa mupoko u3BecTHa B EBpasun moa Ha3BaHHEM —
Momryraiickas. CBoe HAMMEHOBAaHUE OHA MOJIyYusia OT OJHOMMEHHOM TOJIIIH, KOTOpasi BIEPBbIE
obu1a m3ydeHa B lOro-3anannom [Ipumopse B Oacceiine p. Monryraii (HpiHe p. @ununmoska). B
Hauvasne XX Beka U3 3Toi Toimu Ha onpenenenue k A.H. Kpumrodosuuy nocrynuina KOJUIEKIHUS
MCKOIIAEMBIX PAaCTEHUI, KOTOPbIE OH JETAJIbHO M3YyYWJ M YCTAaHOBMUJI TaKCOHOMUYECKUIH COCTaB
GII0phI, MPEANOIOKHB FOPCKHMI BO3pacT BMelnaomux otinoxkenuin [Kpumrodosuu, 1910].
[Tozmuee, pacromaras Oojee OOMIMPHBIMU MaTepuallaMd 10 Me3030Mckoi (iope ITpumopss,
A.H. KpumropoBuu yTOYHSET, YTO BO3pACT BMELIAIOMUX MOHTYraickyto (iaopy OTIOKEHHMA
IKBUBAJICHTEH HIDKHEIOPCKUM IutactaM TonkuHa [Kpumrogposuu, 1921]. B naneheiimem Obit
noyrydeH Oosiee OoraThlii pacTUTENBHBIM MaTepuan u3 Monryraiickoi Tommu [Ipumopss u npu
netanbHOM ero m3ydenun A.H. Kpumrodosuuem u B.Jl. [IpuHanoit ycTaHOBIEH TPHUACOBBIM
Bo3pact ¢uiopsl [Kpumrogosuu, 1923, 1932, 1939Kpumrodosud, [lpunama, 1932, 1934;
[Mpunama, 1937, 1939].

Bonwmmoit Bknan B uccienoBanue Monryraiickoit duiopsr Buecau M.H. Cpebpogonbckas,
C.A. llopoxora u B.A. Kpacunos. Imu ObuI10 yCTaHOBJIEHO JiBa 3Tama B €€ (OPMHUPOBAHUH -
KapHUICKUI M HOPHUHCKHIA, a Takke aBa (iopuctudeckux komiviekca (PK): xapHuiickuil u3
OTJIOXKCHUN KHUIIAPUCOBCKOM U CAATOPOACKOM CBUT W CPEAHCHOPUNCKUN W3 OTJIOKECHUU
aMOWHCKOM CBHUTHI B 10KHOM [Ipumopbe M ee aHajgoroB B ceBepHoM I[Ipumopse [Kpacwuiios,
[opoxosa, 1970, 1975Cpebpononnckas, 1958, 1961, 1964, 1968196&,; 1llopoxosa, 19753
19756, 1977, 1978, 1997, 2004]Iopoxosa, Cpedponoinbckas, 1979; Shorokhova, 1997B
pe3ysbTare aHajau3a TAaKCOHOMHYECKOIO0 COCTaBa OHM YCTAHOBWIIM, YTO JuIsl KapHuiickoro ®K
XapakTepHbl BHUABI yMepeHHBIX (aop Cubupckoit (ApkrorpuacoBoii mo B.A. Kpacunoy
[Kpacwuios, Illopoxosa, 1975]),a 1 cpeIHEHOPHIICKOTO — TPOITUYECKO-CYOTPOIMHUECKUX (IIop
— EBpo-Cunniickoit (MenuoTtpuacoBoii) naneogopuctuueckoir obnacreit [[oopyckuna, 1982;
Kpacunos, Illopoxosa, 1975; Illopoxosg 2004].

B nocnennue roasl, B pe3yabTaTe peBU3HH KOJUIEKIIMOHHOTO MaTepraia U HOBBIX COOpPOB
pacTUTENBHBIX OCTaTKOB, JAETAJIbHO M3YyYE€H CUCTEMAaTUUYECKUH COCTAaB BCEH IMO3JHETPUACOBOM
¢mopsr  IIpumopest [Tpuac u rpa..., 2004; 2008].B ee cocraBe NPUHUMAIOT y4acTHE
MOX000pa3Hble, IUIAYHOBHJHBIC, WIECHHUCTOCTEOENbHBIC, MAOPOTHUKH, MNTEPUIOCIEPMOBEIE,
OCHHETTUTOBBIE, IINKA/I0BbIE, XBOWHBIE, @ TAK)KE M30JIMPOBAHHBIE CEMEHA, CTPOOMIIBI U HIMIIKHU.
K nacrosimemy BpemeHH ycTaHOBIEHO 121 TakCOH M YeThIpe MOCIENIOBATEIbHO CMEHSIOIINX

apyr napyra (cHuU3y BBepx) (IIOPHUCTHYECKMX KoMmIuiekca (puc. 1) KHIapUCOBCKHIA,



CaarOpPOACKON, UMATUHOBCKANH W aMOMHCKHH W3 OJHOMMEHHBIX CBUT [Bombixemn, Illopoxosa,
2007; Illopoxosa, Boumbmnen, 2007; lllopoxosa, 1997; lllopoxosa u nap., 2007; Volynets,
Schorokhova, 2006; Volynets et all., 2006; Shorokhova, Zin'kov, 200%h yssizanbr c
MOPCKHUMHU CJIOSIMH, COJACPIKAITUMH OCTAaTKH aMMOHOMJIEH W JABYCTBOPYATBIX MOJUIIOCKOB, U
XOpOIIIO KOPPETupyroTcs: ¢ Omoctparpaturpaduueckumu komruiekcamu Ceepo-BocTodnoro

Kuras, Kopeu u SAnonun (puc. 2).

®dnopuc-
Spyc [Moawsipyc ["opu3oHT THYECKHU Csura (TOIIA)
KOMILJIEKC
PaTcknit - - -
[TepeBo3HEHCKHIT
Bepxunii - -
Hopuiickuii
Cpennuit AMOUHCKHN AMOUHCKas
[lecuankuHckui
Hwoxuunit NmanunoBckuil | MmannHOBCKas
Bepxnuii Canropoackoit Canropoackoit Canropoackas
Kapuuiicknii
Hwuxnnii Kunapucosckuit Kunapucosckuii | Kunapucosckast

Puc. 1. Crparurpadudeckue noapasieneHus u paopucTuieckue KOMILIEKChI

MarepuanoMm Ui HacToAIeH paboThl MOCTYKUIIM OCTAaTKH MCKOIMAEMbIX pacTeHuil u3 64
rpynn MmectoHaxoxaenuit (puc. 3). x c6opsl mpoBoamianck C 1958 mo 2008 rr. B Hux
NPUHUMAITH y9acTHE MHOTHE Teosiord [IpuMopckoii monckoBo-cheMounoi sxcreautuu (ITICD)
- 1O.b. EBnanos, A.A. Acunos, H.I'. Menbuukos, A.®. JIsiciok, A.B. Oneitnukos, A.U byparo,
N.B. bypuii, B.A. baxxanoB u np., naneonronoru - C.A. Illopoxosa, H.K. XKapuukona, C.H.
Hesonuna, B.U. Byparo, 9.A. JlopyxoBckas, E.b. Bonbiaern, a takxke nmpodeccop Cyns I'e u
npodeccop Cynp Uymuus u3 II3unmuuckoro yuusepcutera (KHP). BombmmuHCcTBO OCTaTkoB
pactenuii 6but0 cobpano ¢ 1959 mo 1975 rr. C.A. llopoxoBoii. Komnekiun xpaHstcs B T.
BnanuBoctoke: B J[anbHEBOCTOYHOM T'OCYJapCTBEHHOM TE€XHHYECKOM yHHUBepcuteTe moa Ne 20,
B buonoro-nousennom mucturyte /IBO PAH mox NeNe 2653, 2501, 2503, 8Q§ r. Cankr-
[Terepoypre, BCET'EN mox Ne 10264wu B 1. MockBe — [lanmeonTomornueckuit uacrurytr PAH
nox NeNe 4685, 4824.
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Puc. 2. Cxema xoppemnsiuu BepXHETpUAcOBBIX oTiokeHHH Ilpumopss u Cesepo-

Bocrounoro Kuras. CocraBnena [llopoxoBoii u 3unbpkoBbiM [2007] o marepuasam OKyHEBOM
[2002 3 0] u I'e Cyns [Sun Ge, 1993]

Fig. 2. A scheme of correlation of Upper Triassic sediments of Primorye and northeast
China (composed by Shorokhova and Zin’kov [2007] based on Okuneva’ [2002 a, b] and Sun

Ge [1993] data).
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Puc. 3. Mecronaxosxxnenus mo3gHeTpuacoBoi pyiopsl [Tpumopsbs.
1-4 - mecronaxoxnenus: 1 - kumapucoBckoro @K, 2 - camropoackoro @K, 3 -
nMannHoBckoro @K, 4 -amonuckoro K

Fig. 3. Location of Late Triassic flora of Primorye.

1-4 — locations: 1- Kiparisovo Floral Assemblage, 2 — Sadgorod Floral Assemblage, 3 -
Imalinovo Floral Assemblage, 4 — Amba Floral Assemblage.

OrnucaHne MCKOIMAeMbIX PACTEHHI BBIMIOJIHEHO C UCIOJb30BaHueM cuctemMatuku U.OD.
Kopuarunoii [2001], B.A. Kpacunosa [1968], A.JI. Taxtamksuaa [1986]u T.H. Teitmop [Taylor
et al., 2009).1udposoe dotorpaduposanue mpousseneHo kamepamu Nikon D40 BuubkoB
A.B.), Olympus C765UZn Pentax K10D (Cemeiikun FO.A.), mepeBoa Ha aHIVIMHACKUHN SI3BIK

BeITOIHEH A.C. X0JIOOOBBIM.



1. PutocTpaToHbl BepxHero Tpuaca lNpumopbs

HaubGonee monHble pa3pe3bl BepxHero Tpuaca u3BecTHBl B IOxuHoM [lpumopne B
Oacceitnax pek [lecuanka, Knesnuanka, Kunapucoska u IlepeBo3nas. Ha MOpCKuX OTI0KEHHSIX
JaJIUHCKOTO sipyca C JABYCTBOpUaThIMH MoJutiockamu Daonella mousson{Merign) cormacHo
3ayleraeT KHUIapUCOBCKasi CBUTAa HUKHETO MOIbSpyca KapHHUKCKOro spyca. OCHOBaHHE CBHUTHI
MPEJICTABICHO MAYKON KBApPIIEBBIX W KBAPIIUTOBUIHBIX NMECYAHUKOB C MPOCIOSIMH aJeBPOJIHUTOB,
YIJIMCTBIX apTUILTUTOB M MaJIOMOIIHBIX JIMH3 YIJISE U OcTaTKaMu pacteHuit (p. Kumapucorka).
Momrocte maukn 20-150 m. OnHa mnepekppiBaeTCs TONIMICH IUIMTYATBIX IECYAHUKOB U
aneBpouToB MoImmHOCcTh 710 600 M. B ee ocunoBanmm (Oacceiin p. IlepeBo3Hast) mmeercs
MaJIOMOIIIHAsi YIJIGHOCHas Mavyka C ocTatkamu pacteHuid [Tpmac u ropa..., 2004, 2008].
KunapucoBckasi cBUTa COTJIACHO MEPEKPHIBACTCS CAATOPOJICKONW CBHTON BEPXHErO MOAbBIpYca
KapHUICKOTO Sipyca U COCTOUT U3 TEPPUTCHHBIX YIIIEHOCHBIX OTJIOKEHUI MOILIHOCTHIO A0 /50M
¢ ocrarkamu pactenwuii [Tpuac u fopa..., 2004, 2008].

K sopwmiickomy sipycy B HOxxHoMm IIpuMopbe OTHOCAT MECYaHKUHCKYIO, aMOMHCKYIO H
MIEPEBO3HEHCKYIO CBUTHI, 4 TAK)KE UMAITMHOBCKYIO TOJINY. [lecHyaHKMHCKast CBUTA MPE/CTaBICHA
MoOpckuME TeppureHHbIME oTiokeHussMu (300 M) ¢ aBycTBOpuathiMu MoJuTIOcKamu OXytoma
zitelli (Tell.), O. mojsisovicsiTell., Tosapecten subhiemall§ipar., Halobia kawadaiYehara,
Otapiria ussuriensigVol.) u Eomonotis scutiformigell. B Bepxueii wactu paspesa [OxyHeBa,
20020. B menom ee o0beM OTBEYAET HIDKHEMY MOIBAPYCY M HIDKHEH YacTH CpPEIHEro
noJbsipyca HOpHiicKoro sipyca. Mckomaemble pacTeHHs] U MOJUIIOCKM M3 HMXKHErO M CpEIHEro
NOIBSAPYCOB M3y4eHBbl Ha JIEBOM Oepery cpemHero teueHus p. Ilaptusanckas y xk.-A. CT.
Boponannas u3 umanuHoBckoit Tonmu [ Tpuac u topa..., 2004, 2008; Volynets et al, 2006].

AMOUWHCKass cBUTa pacrpocTpaHeHa JiokanbHo B IOxknom IIpumopwe. Ee crparoTun
morrHocThi0 300 M HaxonuTCs Ha JIeBOM Oepery p. AMOa, B €€ HIDKHEM TCUEHUHU. Y TIICHOCHBIC
OTJIOXEHHUS TOJCTHIAIOTCS TIECYaHKHHCKON CBUTON ¢ Eomonotis scutiformis mepexpeiBaroTes
nepeBo3HeHcKoil — ¢ Monotis ochotica (Keys.)uro ompenenser o0beM cTpaTroTuma BepXHEH
YacThIO pa3pe3a CPEeIHEro MoabApyca HOPUHCKOro sipyca. HWKHAA M cpeiHsAs 4acTH pas3pesa
MPEJICTABICHbl YIJIEHOCHBIMU OTJIOKEHHMSIMM C MHOTOYMCIEHHBIMU OCTaTKaMu pacTeHuii. B
paspeze y c. Pa3zgonbHOE BepxXHssI 4acTh pa3pe3a aMOMHCKOW CBHUTBHI C OCTaTKaMH DPACTCHHM
nepekphiTa mnecuaHukamu ¢ Monotis ochotica BepxHero moassipyca HOPHUICKOTO spyca
[OxyneBa, 2002G Tpuac u topa..., 2004, 2008].

B CeBepnom I[Ipumopbe BepxHUii TpHuac, MpeICTaBICHHBIA HOPUUCKUM SIPYCOM, U3BECTEH
u3 OacceitHoB pek bukwH, MapeBka u bonpmas Yccypka. HambGonee xoporno wu3ydeH u

IpecTaBUTeNIeH pa3pe3 u3 bacceiina p. bonbimas Yccypka, Ha npaBoMm Oepery p. ManuHoBKa, y

10



¢. ManunoBo; ero momuocts 150 M. OH ci10KeH MmecuaHuKaMHu M aleBposimtamu ¢ Eomonotis
scutiformis u 3aneraromiell BbIIIE TOJNIICH PA3HO3EPHUCTHIX IECYAHUKOB, AJICBPOJIUTOB U
YIIUCTBIX apTHILTUTOB ¢ MAJTOMOIIHBIME MPOCIIOSMU YU U 0OTaThIM KOMILIEKCOM MCKOTIAaeMbIX
pacrenuii [Kpacunos, [llopoxosa, 1970]. ®1opoHOCHBIE OTIOXKECHHS COTJIACHO TEPEKPHIBAIOTCS
TOJIIIEH MECYaHUKOB M aJIEBPOJIMTOB BEPXHEr0 MOABsApyca Hopuiickoro sipyca (600 m), sBssch
BO3PACTHBIM aHAJOrOM IMepeBo3HeHCKo# cButThl FOxHoro Ilpumopss, ¢ Monotis ochoticau
3aJIeTaroNIel BBIIIEC «HEMOU» HaqMoHOTHCOBOM Touiel (1o 300 M) mecyaHUKOB, TPABEIIMTOB U
KOHIJIOMEPATOB MPEOJIOXKHUTEIBHO PITCKOro Bo3pacta [Okynesa, 20023).

Takum o00pa3om, ycTaHoBIeHO, 4yTO MoHryraiickas ¢jopa TpUypOUYeHA K UYEThIPEM
cTpaturpaUuecKuM HHTEpBallaM. HIDKHEMY M BEpPXHEMY MOIbspycaM KapHUHCKOTO spyca,

HIDKHEMY U CpPEIHEMY ITOABIpYyCaM HOPUMCKOTO spyca.

1.1. KunapncoBcknu hnopucTUYeCKMN KOMMJIeKC

Momnryraiickas ¢uiopa — oJHa W3 XOPOIIO U3YYCHHBIX MO3AHETPUACOBBIX (uiop BocToka
Azun. Kunapucosckuit @K camplii paHHUN (QIOPUCTUYECKHI KOMILIEKC, BO3pacT KOTOPOTo —
panHui KapHU. OH YCTQHOBJICH B OTJIOXKEHUAX OJHOMMEHHOH CBUTHI, pa3BUTOM B OacceiHax
pex Pazmonmbhas (06au3 c¢. BopucoBka, Yccypwiick), Kumapucoka (pyd. TpakTOpHBIH, T.
3emistnnuHast), [lepesosnast (pyu. [lags Ipsmas), Kuepuuanka (pyd. MpamopHsbiit) 1 OCHHOBKA
[Bonbirern, Illopoxora, 2007;11lopoxosa, Bonbiren, 2007; [llopoxosa u ap., 2007; Volynets,
Schorochova, 2006; Zakharov et al., 2008d¢ro uccnenoBano cemb TagoueHo3oB (puc. 1).
TakcoHOMHYECKOE pa3HOOOpasue KOMILIEKCA HEBEIUKO - yYCTaHOBiIeHO 29 TakcoHOB (Tabdm. 1,
dororabmuier 1-V). Brnepsoie B panHem kapuuu Ilpumopsst mossastorcs: Neocalamites
hoerensis, Neocalamitep.,Equisetunsp.1,Equisetunsp., Todites mongugaicus, Clathropteris
sp., Cladophlebis sp., C. nebbensis, Sphenoptergp., Ctenozamitessp., Otozamitessp.,
Anomozamitessp., Pseudoctenis mongugaica, Nilssonia spaeniopteris stenophylla, T.
tiangiaolingensis, T. paraspathulata, Taenioptesp., ?Baierella sp.,Podozamitesex gr.
lanceolatus P. ex gr. schenkij P. angustifolius, P. kiparisovkensid?odozamitessp.,
Cycadocarpidiunsp., Carpolithes heeri, Carpolithep. nConitessp.

PykoBomsmumu  Bugamu DK sBastorcs  Taeniopteris stenophyllan  Podozamites
Kiparisovkensis B menoM i KOMILIEKCAa XapaKTePHO pa3HOOOpasue IUKaa0(pHUTOB,
3HaunTenpHOe yuyactue Podozamites-BaierellagosBienne kaMnTONTEepOUIHBIX aTOPOTHUKOB

Y [IUKAIOKaPIUIUEBBIX.
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Ta6muma 1. TakcoHoMHuueckuii coctaB kunapucoBckoro OK.

Table 1. Taxonomical composition of Kiparisovo Floral Assemblage

Takcon (Taxa)

Mecronaxoxaenus (Lacality)

c. bopucorka
(Borisovka Village)

pyu. TpakropHsblit
(Traktornyj Creek)

r. 3eMJISTHUYHASI
(Zemlyanichnaya Hill)
Bacc. P. IlepeBo3nas
(Perevoznaya River bas
Bacc. p. KueBnuanka
(Knevichanka River bas

r. Yccypuiick
(Ussuriysk City)

Bacc. p. OcunoBka
(Osinovka River basin)

Equisetales

Neocalamites hoerengjSchimp.) Halle

Neocalamitesp.

Equisetunsp.1

Equisetunsp.

Filicales

Todites mongugaicuSchor.

Clathropterissp.

Cladophlebis nebbens{8rongn.) Nath.

Cladophlebissp.

Sphenopterisp.

Pteridospermales

Ctenozamitesp.

Bennettitales

Otozamitesp.

Anomozamitesp.

Cycadales

Pseudoctenis mongugaica Pryn.

Nilssonia sp.

Cycadophyta incertae sedis

Taeniopteris stenophylla Krysht.

Taeniopteriscf. tiangiaolingensissun

Taeniopteris paraspathulata Srebrod.

Taeniopterissp.

Ginkgoales

?Baierella sp.

Coniferales

Cycadocarpidiunsp.

Podozamites ex grlanceolatus (L. et H.)
Schimp.

Podozamiteex gr. schenkiHeer

Podozamites angustifoliy&ichw.) Heer

Podozamites kiparisovkenstsebrod. et Schor.

Podozamites mongugaicisyn.

Podozamitesp.
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OxoHuanue Tada. 1

Mecronaxoxaesus (Locality)
D

Takcon (Taxa)

c. bopucoska
(Borisovka Village)
py4. TpakTopHbIN
(Traktornyj Creek)
. 3eMJITHHYHAs
(Zemlyanichnaya Hill)
bacc. p. [lepeBo3Has
(Prevoznaya River ba
bacc. p. KneBnuanka
(Knevichanka River
basin’
r. Yccypuick
(Ussuriysk City)
Bacc. p. OcuHoBKa
(Osinovka River basin

Seeds, Cones
Carpolithes heerirur.-Ket.
Carpolithessp.
Conitessp.

Hixe IMPHUBOJUTCA KPAaTKOC OIMMUCAHUEC HEKOTOPBIX TAKCOHOB.

PTERIDOSPERMAE
Pox Ctenozamites Nathorst, 1886
Ctenozamites sp.
Taéu. |, ¢pur. 3

Kparkoe onucanue. Jluctes nepuctsie, 30x25mm. CermeHTHI OBasIbHBIE, 15X8 MM,
CONMIKEHHO ouepennble, npukpermsiores nox yrinom 40-60 xk GoKoBOIM MOBEPXHOCTH paxuca,
Kpas BbIyKjble. OCHOBAaHUSI CETMEHTOB HU30€raroT Ha paxuc, BEPXYIIKH — IIUPOKO OKPYTJIbIE.
KunkoBaHue BeepHO-TUXOTOMUYECKOE.

MecTtonaxo:xaeHnue. KOxunoe [Ipumopse, Oacceiin p. PaznonsHas, p. bon
KunapucoBka, npasbiii 6eper, T. 3eMITHUYHAsL

Pacnpocrpanenne. BepxHuii Tpuac, KapHUMCKUN ApYC.

GYMPOSPERMAE
BENNETTITALES
Pox Otozamites Braun et Munster, 1843
Otozamites sp.
Taba. I, ¢ur. 1, 5, tada. lll, ¢pur. 1-5

Kparkoe onmmcanme. CerMeHTHl OBajbHbIE WM OBAJbHO-JTMHEMHBIE CO CJETKa
3aKpYIJICHHOW BepXymikod, cummerpuunble, 18-35 x 10-18 mm. Hx ocHoBaHus cierka
BOTHYTbIE, Kpasi 3aKpYyTJIeHbI, IBHO BBIPAXKCHHBIX yIlIeK He HaOmoaaercs. JKunkoBaHue oObIYHOE
JUIs ipeacTaButeneit poga Otozamites

Mectonaxoxaenue IOxnoe Ilpumopre, Oacceiin p. Pasmonbnas, p. bo.

KunapucoBka, npaBbiii 6eper, T. 3eMITHUYHAsL
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Pacnpocrpanenne. BepxHuii Tpuac, KapHUMCKUN ApYC.
GINKGOALES
Pox Baierella R. Potonie, 1933
?Baierella sp.
Taba. |, pur. 7, 8
Kp aTkoe onmucaHnue. JIucros KIMHOBUAHBIC C TOHKHMM YCPCIIKOM, NUXOTOMHUYCCKU
pacdJicHeHHbIC Ha JIMHEWHbIe Jonactd mmpuHod okono 1 mm (0,5-0,8 Mm) ¢ omHo# cimabo
BBIPOKEHHOW JKUIIKOW. UKCIIO KOHEUHBIX 0J1ei 6onee 15.
Mectonaxoxaenue. IOxnoe [Ipumopse, 6acceiin p. PaznonpHas, npasblit Oeper p.
bon. Kunapucoska, r. 3emisHn4Hasi, pydeil TpakTopHbIil.
Pacnpocrpanenue. BepxHuil Tpuac, KApHUNCKUH SIPYC.
CONIFERALES
Pox Podozamites (Brongniart) C.F.W. Braun, 1843
Podozamites kiparisovkensis Srebrodolskaja et Schorochova
Ta6ua. I, pur. 6, Taéa. IV, V
Kpartkoe onucanue. O6nucTBeHHbBIE TOOETH ¢ OChIO mupuHOM 1-1,5 MM JIucThs
AJUTMNITHYECKUE, OKPYTIIBbIE, Y3KOOBAIbHBIC 10 TTpoonroBathix; 20-50x 5-20 mm menkue
JUCThS PACIIONIATAIOTCS B OCHOBAaHUH MOOETOB. BepXyIlika MupoOK0o3aKpyriIeHHAs, OCHOBAHHE
OKpPYIJIO-KJIIMHOBUHOE, MIepexo/siiee B uepeok. JKWIKY napajieabHble, HA OMM IIHPUHBI

mucra npuxoautes 9-11 sxunok[[lopoxosa, Cpebpomonsckast, 1979].

Mectonaxoxaenue. HOxnoe IIpumopne, OacceitH peku Pazmonbnas, p. bod.
Kunapucoska, r. 3eMiassHUYHAasL

Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH sIpyca.

1.2. Cagropoackoun ¢priopucTUH4ECKUMN KOMMNIEKC

Caozopoockoii @K yCTaHOBIIEH B OTJIOXKECHUSIX CAITOPOJICKOM CBUTHI U3 0aCCEHHOB pEK
Oununnoska, Pa3nonenas (0u3 a. bopucoska, n. BuneButuHoso, 1. Hexxuno), borartas (ct.
Caaropon), Ilecuanka (ucroku), KneBnuanka (pyu. [llaxroBsrit), [lepeBo3nas (y 1. AnekceeBka,
py4. 3Bepunblii), PakoBka (kK ceBepo-BOCTOKY OT I'. YCCYpHICK, y ¢. PakoBka), ApremoBka (p.
WBusHka), ApcenbeBka (p. SIKoBIEBKa, e¢ MPUTOK pyd. MeaBekuiil) ¥ Bojopaszienaa pp.
KueBuuanka u boin. [ToroBka (pyu. IllaxToBerit) [Bomsiner, llopoxosa, 2007; Tpuac u ropa..,
2004, 2008;1lopoxora, 1971, 1978]llopoxosa u ap., 2007; Volynets, Schorochova, 2006].
Bcero wuccnemoBano 6osnee 50 rtadomenozoB (puc. 3.2). Caaropomckoit ®K Heckombpko

pasHooOpasHee KumapucoBckoro u mpexacrasien 43 takconamu ®OK (tabma. 2, pororadn. VI -
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XXXVI). XapaktepHbIMH BHIaMH KOMIUIeKca siBistorcs Podozamites mongugaicus
Nilssonia mongugaica.

B komruiekce BmepBble NMPUHUMAIOT ydacTue clieayromme TakcoHsl: Thallites sp.1,
Clathropteris meniscioideg odites mongugaicu®ictyophyllumsp.1,Hausmannia ussuriensis
Pterophyllum sp., Sphenozamitesp., Nilssonia mongugaica, Taeniopteris tiangialingensis
Baiera sp.,Glossophyllunsp.,Czekanowskia ex grigida, Czekanowskia spPhoenicopsisex
gr. angustifolia, P cf. angustifolia, Phoenicopsisp., Pityophyllum ex gr. nordenskioldii,
Pityophyllumsp.,Cycadocarpidium erdmannii, Podozamitsdistans P. nobilis, Carpolithes

mongugaicus C. cinctus

Tabmuna 2. TakcoHoMHuuYecKuii coctaB caaropojickoro OK.

Table 2. Taxonomical composition of the Sadgorod Floral Assemblage

Mecronaxo:xnenus (Locality)
x g .
_ o g‘ o
(<. = O —~| x g x
c G| 3 o ~| 8 = 3|2 2=
Taxkcon (Taxa) b =2 o £]188 c |5 c| 8 3
S« wiegc|ldsl = wlel|lx<o|a <7l 8
28 > 22|88 Qs B | xX|Sc |0 S22l =28
c5|E8|58|cS 3|22 8582 Ea|n>
T=lz Eo|=2oCc|lg=s|T> S -
E2lasS| 3 o c:q[(/) ém (|>_) %) A Y|l < ED: R i
RIS M
S8 Ec|dX|52|88| |8 |ERE3|I<F|gC
38w sc|EX|EFS| L8| aS|E€E8| |2
28|C B 88| LT3 E|EX|SN|RE TE|FL
S £ S| 3€E é(ﬁﬂq@ osrmo>oﬂfoo 9
S20g|<3|2F L|ER|s¥|g8|g |22 &
RE|l Sleaz|a® Z| 882 o|l2 BB
& glg =2 “EZ el 4lE k=
~ n| o o ~ o ~ & ST}
N m 8 = > Q0
42} ~ () 3 «s&
c > LIS
< )
~
Bryophytes
Thallitessp. 1 x
Lycopodiales
Lycopoditessp. * x
Equisetales
Neocalamites hoerens{Schimp.)| * | * | * | * . . . .
Halle
Neocalamitesp. * * x
Equisetum sp. * *
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[Iponomxenne Tadn. 2

— Mecronaxo:xnenus (Locality)
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20|22 SN2 x| E=|8|853|23c2 2™
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BE| 8l allagl | Z|B&Ps|2 (P LT
o Sl o’ o)) | T c o = ~ Q c
~ n| o o o X O ~ & ST}
= | S «© m g = > Q0
g = S g 22
S § > =
< = -
Filicales
Todites mongugaicuSchor. * L I * x * x *
Clathropteris meniscioides *
Brongn.
Clathropterissp. *
Dictyophyllum sp.1 *
Hausmannia ussuriensi&rysht. *
Cladophlebis nebbens{8rongn.)| * o, . . . .
Nath.
Cladophlebissp. * x *
Bennettitales
Pterophyllum sp. * x
Sphenozamitesp. *
Cycadales
Nilssonia mongugaica (Srebrod.) o B N
Schor. et Volyn.
Pseudoctenis mongugaica Pryn| * Lo I * x
Cycadophyta incertae sedis
Taeniopteris stenophylla Krysht.,| * ol T (N R R e
Taeniopteris tiangiaolingensis * * * *
Sun
Taeniopteris paraspathulata * Lo I I I *
Srebrod.
Ginkgoales
Baiera sp. *
?Baierella sp. *
Ginkgoites sp. *
Glossophyllunsp. * *
Czekanowskiales
Czekanowskia ex gr. rigida Heet *
Czekanowskia sp. *
Phoenicopsis ex gr. angustifolia| * * *
Heer
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OxoHuanue Tadia. 2

MecrtoHnaxo:xaenus (Locality)
X
(D) -
_ 8 O - s g
= £ | E 38 5.3 _|g%
| = [ B2
T Taxa =18 3 €188 g8 <
aKcom ( ) sg| O|sT|28| = a|gE - §_§
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c2lEEIZE|58|~0|leE|8ag|cl|5Ld2 2w
= o S N o o2 0 2 &
9=V e|<<g|R T LS| S|S0 8E|RE|SxX
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A < Tl a A © Zlo gl o> p <l -3
o Sl o o ~ E < (o IR ]
~ ) % O | ~ ) [
Q)8 53] S = 23
4a] ~ D s 9
c R <
\x/ N
Phoenicopsisf. angustifolia *
Heer
Phoenicopsisp. * *
Coniferales
Pityophyllumex gr. * o R *
nordenskioldii(Heer) Nath.
Pityophyllum sp. *
Cycadocarpidium erdmannii *
Nath.
Cycadocarpidiunsp. * *oo*
Podozamitegx gr. lanceolatus * o S R
(L. et H.) Schimp.
Podozamitesf. distang(Presl) *
Braun
Podozamitegx gr. schenkii Heer| * * | * *
Podozamites angustifolius * o * *
(Eichw.) Heer
Podozamites mongugaicisyn. * o o
Podozamites nobilis Sun * *
Podozamites sp. * | * * *
Seeds
Carpolithes heeriTur.-Ket. * *
Carpolithes mongugaicus * *
Srebrod.
Carpolithes cinctus Nath. *
Carpolithessp. * * *

Ocob6ennocth @K —3T0 yyacTue 4eKaHOBCKUEBBIX U COCHOBBIX, OCHOBHBIX KOMIIOHCHTOB
ymepeHHbIX ¢uop Cubupckodr mnameoIopucTUIecKoil 00JacTH, pocT Ppa3sHOOOpa3us
nanmopoTHUKOB cemeticTBa Dipteridaceae(Clathropteris meniscioides, Hausmannia ussurignsis

u xBoiiHeix Podozamites-Cycadocarpidium— xapakTepHbIX TaKCOHOB  TPOIHYECKO-
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cyorponmueckux (mop EBpo-Cunmiickoi 00y1acTH; JOMUHHMpPOBAHUE IPEACTAaBUTEICH POJIOB

Podozamites, Taeniopteris, Todites, Phoenicop$tgyophyllum.
Hwuxe IMPUBOAUTCA KPATKOC OMMUCAHUC HCKOTOPBIX TAKCOHOB.

SPHENOPHYTES
EQUISETALES
Pon Neocalamites Halle, 1908
Neocalamites hoerensis (Schimp.) Halle
Ta6a.Vl, ¢ur. 1-8, taéa. VI, ¢ur. 1
Kparkoe onucanme. Crebau npsmeie, nnoraa Beresimuecs (Tpuac u topa ..., 2004,
tabmn. V, ¢ur. 1), mmpokue— no 150 mm pedpuctoie. Mexnoy3nus ot y3kux 10 MM 10 HIIMPOKUX
150 mmM, y3noBble nuadparmsl rinagkue. JIucTes cBoOOgHBIE, B MyTOBKaX, B Konuuectse 6-100,
nuHenHbIle co cpenaneit xmikoi, 20-150 x1-3 M. JIuctoBbie pyOIIbl METTKHE, ITUNTHYCCKHE, 3-
10 Ha 10 mm
MecTtonaxo:xaenue. FOro-3anmagnoe Ilpumopse, 6acceitn p. Hexxunka, Gacceitn p.
OwummnmoBka, 0acceitH p. Am0Oa, 1oxkHee 1. 3aHanBopoBka; FOxHoe [Ipumopbe, BEpXOBbS P.
[Tecuanka, 6acceitn p. boraras 6mm3 x.-1. ct. Canropon, y x.-1. ct. CanaTopHas, 6acceiiH p.
Kunapucoska, pyu. [I1axTOBBIi.
Pacnpocrpanenue. BepxHull Tpuac, KapHUMCKUN U HOPUICKUH sIpyca.
FILICALES
Dipteridaceae Seward et Dale, 1907
Pox Hausmannia Dunker, 1846
Hausmannia ussuriensis Kryshtofovich
Ta6a. XVI, ¢pur. 1, 2
Kparkoe onucanue. Jluctest Kpyribsle 10 55 MM B JauaMeTpe y OCHOBaHHS C
IyOOKOM  BBIEMKOM, JOXOMSIIEH JO CEpeIuHbl JIMCTOBOM TIuacTUHKU. Kpaih nmcra
MEJIKOTOPOIYATHIN, JKWIKOBAHHE paTUabHOE, KHIKH TIEPBHYHBIE W BTOPUYHBIC YETKHE,
JTUXOTOMHPYIOIINE U aHACTOMO3UPYIOIIUE, TPETUIHBIE KIJIKH TUIOXO PA3ININMBbL.
Mectonaxoxaenue. IOro-3amamnoe Ilpumopwe, Oacceiin p. DwimnmoBka,
MoHTyraiickuii pyaauk (u3 kowtekuun A.H. Kpumrodosuua (1933)).
Pacnpocrpanenue. BepxHuil Tpuac, KApHUNCKUH SIPYC.
Osmundaceae R. Brown, 1810
Pox Todites Seward, 1900
Todites mongugaicus Schorochova
Ta6a. VIII - XV
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KpaTtkoe onucanue. JIucTbs nBaXIbIIEPUCTHIC, KPYITHBIC, paXyC OMyIIeHHbIH, 4-10
mMm. [lepesi nuHEHHBIC, OYepeqHBIC, CYNPOTUBHBIC, IMHUPOKO paccraBieHHble, 14040 MM,
orxomst mox yriom 50-70; TommuHa paxuca 10 2 MM. TIepBIIIKH IPOXOITOBATHIC, OYEPEIHBIC,
TecHO cumsuune, 17-28x 6-9 MM, Kpast X BOJHUCTBIE WK ropoadarbie. CpemHssl ®KUIKa yeTKas,
npsimasi, 0OKOBbIE — TOHKHE, AUXOTOMUPYIOT JBaX/bl, B OCHOBAHUU KPYITHBIX MEPHIIIEK A0 TPEX
pa3. @epTuinbHbIC MEPHIIIKHA c1a00 n3MeHeHbl. CIIOpaHTUHU PACTIONaralTCs BIOJb kuilok, 10-12
B psaay, oBaibHbie, quamerpoM 300-350Mmk, Ha HOXKe mmmHOM 10 115 Mk [Tpuac u rwpa ...,
2004].

Mectonaxoxaenue. Oro-3anagnoe Ilpumopse, Gaccerin p. @ununmorka; HOxHoe
[Ipumopse, BepxoBss p. [lecuanka, p. boraras y x.-1. ct. Cagropon, 6acceiinsl pek Hexwunka,
KueBunuanka, ApremoBka u [lepeBo3Hast.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUMCKUN ApYC.

GYMNOSPERMAE
BENNETTITALES
Pox Sphenozamites (Brongniart) Miquel
Sphenozamites sp.
Taba. XVI, ¢pur. 4

Kpatkoe onucanme. ®DparMeHT KpyImHOTO TMephIlKa, 52x28 MM, OBaJlbHO-
poMmOuyeckoil GopMBI ¢ 3ayKEHHBIM OCHOBaHHMEM. Kpas lenbpHbIC, BEpXyIIKa HE H3BECTHA.
KunkoBaHnue BeepOBUIHOE, KUJIKH MHOTOYHUCICHHBIE, YETKHE, BBIXOAAT U3 OCHOBAHUS, MOYTU
cpa3y HaYMHAIOT JUXOTOMHUPOBATh, TOBTOPSISI ATY ONepanuio 5-6 paz

MecTonaxo:xaenue. lOro-3anagnoe Ilpumopne, Oacceiin p. OuaunmnoBka.

Pacnpocrpanenue. BepxHuil Tpuac, KApHUUCKUH SIPYC.

CYCADALES
Pox Nilssonia Brongniart, 1825
Nilssonia mongugaica (Srebrod.) Schorochova et Volynets
Taoa. XIX - XXII

Kpartkoe onucanue. JIUCThs TMHEIHBIC, 00OpaTHOJIAHIIETHBIC, TApaLICIbHO-KpaliHue,
130x40 MM, cyxwuBaromuecs K ocHOBaHWIO. CpemHssl KWJKa 4eTkas, mupuHor 1,5-2,5 mwm.
JluctoBas MIACTUHKA MPHUKPEIUIIETCS K CEepelrHe BEpXHEH MOBEPXHOCTH paxwuca, IeibHas,
WHOTJ]Aa HEPaBHOMEPHO CErMEHTHPOBAaHA. DBOKOBBIE KWIKH TMPOCTHIE, MpsIMbIe, TOHKHE,
JTUXOTOMHUPYIOT MPEUMYIIECTBEHHO BOJU3H paxuca, oTxonar noxa yriom 80 - 90, Ha 5 MM Kpas

mucra npuxoautces 6-8 sxunok [Tpuac u ropa..., 2008].
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Mectonaxoxkaenue. FOxnoe IIpumopse, Oacceitn p. KneBnuanka, pyd. [llaxToBsIid,
nonyoctpoB MypaBbeBa-AMypckoro, uctoku p. Ilecuanka, Gacceiin p. boraras y x.-mI. CT.
Cagropon, maxta Hukonaenko, 6acceitt p. KueBuuanka, pyud. [laxToBbIif.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUMCKUN ApYC.

Pox Pseudoctenis Seward, 1911
Pseudoctenis mongugaica Prynada
Taoa. XXXII

KparTrkoe onucanmue. JIuctes nmapHonepucTsie, IPEMYIIECTBEHHO CPEAHUX Pa3MEPOB,
¢ TOHKMM paxucoM. CerMeHThl  OOpaTHOJAHIETHBIE, MPOTHUBOIOCTABIECHHbIE WU
CONMMKEHHOOYEPETHBIE, PACIIUPEHBI Y OCHOBAHHMSI, C HU30ETaIoNM 0a3UCKOMUYECKIM KpaeM,
npukpemsiores nmox yriaoM 60-90 k paxucy, BepXymkn 3akpyriaeHsl. JmmHa cerMentoB 5-20
MM, IIUPUHA B IUCTAIbHON YacTu 10 6 MM. JKMIIKM TUXOTOMHUPYIOT JBa, peAKO 3 pa3a, MHOTIa
COCMHSIOTCS peakuMu anactomo3amu [[Ipunana, 1937; Tpuacu ropa..., 2008].

Mectonaxoxaenune. [Oro-3anagnoe Ilpumoprse, Oacceiin p. Amba y c.
3aHanBOpoOBKa, Oacceitn p. @ununmnoska, FOxuoe [Ipumopse, ucroku p. Ilecuanka, 6acceitH p.
Knesnuanka, pyu. [IIaxToOBBIi.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

CYCADOPHYTA INCERTAE SEDIS
Pox Taeniopteris Brongniart, 1832
Taeniopteris paraspathulata Srebrodolskaja

Ta6a. XXI - XXVII

Kpatkoe onucanmue. Jluctes nunerinsie, 30-100 X 6 -23um u Gonee. Kpast nucteeB
npsiMble  WJIM  BOJIHUCTBIE, OCHOBAaHHME  Y3KOKJIMHOBHUJHOE. @DopmMa BEpXyIIKH  OT
IIMPOKO3aKPYTJICHHOW J0 CYKEHHOW TYNOW WJIM BBITAHYTOM 3a0CTPEHHOH. BOKOBBIE XKUIIKHU
TOHKHE, OTXOAAT OT paxuca IOJ IIUPOKUM YIJIOM, IPOCThIE WX JUXOTOMHUPYIOT OJIMH a3, B
pEeIKHX Cilydasix - JIBa pa3a, Ha S MM JJIHMHBI y Kpas JUCTOBOW IMiacTUHKU mpuxoxurcs 10-18
xuiok [Cpedpononbckas, 1961; Tpuacu topa..., 2008].

Mectonaxoxkaenue. IOro-3anagnoe Ilpumopne, Oaccelinbl pek  HexwuHka,
Oununmoska, Am0a; HOxuoe IIpumopse, 6acceiinbl pek boraras, [lecuanka, KneBnuanka (pyd.
laxToBsrii), [TepeBo3nas u LientpansHoe [Ipumopse — p. ApceHbeBKa

Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH sipyca.

Taeniopteristiangiaolingensis Sun
Taoa. XXIX - XXXI

KpaTtkoe onucanue. Jlucres nmpokonanuetrneie (100xX25 mM) u nuHEHHOIAHIIETHBIC

(<100x20 mMM), CyXHBAIOTCS K BEPXYIIKE M OCHOBAHHIO, YEPEIIKOBBIC, C TOHKUM PAXHCOM, C
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3aKpYTJICHHBIMUA WJIM MHOTJIA OTTSHYTBIMHM BEpXYyIIKamu. bOKOBBIE JKUJIKH IUXOTOMHpYIOT 1-2
pasa, oTxomsT oT paxuca nog yriom 40-8¢F, Ha 5 MM LIMPUHBI CErMEHTa B JUCTAIBHOI 4acTH
npuxoautes 10 10 xunok

Mectonaxoxaenue. IOro-3amagnoe Ilpumopre, Oacceitn p. Amba y c.
3anaaBopoBKa, OacceitH p. Gununmoska u KOxxunoe [Tpumopbe, BepxoBbs p. [lecuanka.

Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH sIpyca.

Taeniopteris stenophylla Kryshtofovich
Taoa. XXVIII

Kparkoe onucanme. JIUCThS OT JMHEWHBIX W  JIMHEHHO-JIAHIETHBIX 10
Y3KOJIAHIIETHBIX U Y3KOS3bIKOBUIHBIX. [llupuna nucteeB 2-4 x 18-20mm, amuna 30-40x 150
MM. Bepxymku cyxensl, Tynbele. Paxuc mumpuHOoid 10 1,5 MM, MIOCKMH, C NpOAOIBHON
MITPUXOBATOCTHIO WJIU JKEIOOKOM. BOKOBBIE JKWIJIKH OTXOMST OT paxuca IOoj YIJIOM 35-50 ,
MPEUMYIIECTBEHHO MPOCThIE WM TUXOTOMHPYIOT OAMH pa3. Ha 5 MM mnuHbI nucra y Kpas
npuxoautcs ot 7 10 11xumoxk.

Mectonaxoxaenune. [Oro-3anagnoe Ilpumopre, Oacceiin p. Amba y c.
3anaaBopoBKa, Oacceitn p. @ununmnorka; KOxxunoe [Ipumopse, p. boraras y x.-1. cr. Cagropon,
BepxoBbst p. Ilecuanka, p. Hexwunka y c. Hexwuno, p. KueBuuanka (pyu. IllaxToBbrif), p.
[IepeBo3Has.

Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH sIpyca.

CONIFERALES
Pox Podozamites (Brongniart) C.F.W. Braun, 1843
Podozamites mongugaicus Prynada
Tada. XXXV, XXXVI

Kpatkoe onucanme. ®parMeHThl OOJUCTBEHHBIX MOOETOB C OChi0 TonmuHoM 0,5-1
MM. JIUCTBs nuHEIHbIe, MapalljieNibHO KpaliHue, y3kue, 70X 4 MM, NPUKPEIJISIOTCS CIUPaIbHO,
pacronoxkes aBypsiaHo o yriaoM 6(° k ocu moGera, CyKHBAIOTCS K OCHOBAHHIO, TIEPEXO/S B
KOPOTKHN 4Yepeniok. BepXyIIku Tymble WK CIeTKa 3a0CTPEHHBIC, )KIIKHA TPyOble, 0 YeThIpeX
Ha mupuny jucra [[Ipunama, 1939; Tpuacu ropa..., 2004].

Mectonaxoxaenue. IOxunoe [Ipumopse, p. boratas y x.-1. ct. Cagropos, 6acceiis p.
KueBnuanka, pyu. Hlaxrossrii; FOro-3anagnoe Ilpumopse, 6acceitn p. Hexunka y c. Hexuno,
Oacceitn p. Pununmnoska, p. AMOay c. 3aHaIBOpOBKa.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUMCKUN ApYC.

Podozamites nobilis Sun
Taéa. XXXVII
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Kpatkoe onucanue. OOIUCTBEHHBI MOOET ¢ OChIO MUPUHON 2 MM. JIucTes oT
MPOJIONTOBATHIX W IIMPOKOJIAHIIETHBIX J0 Y3KOOBAIBHBIX M OOPAaTHOSHIIEBUAHBIX, 65X 13 MM,
NPUKPEIUISIOTCS CIIUPATILHO K OCH; B OCHOBAaHMH JIMCThS PE3KO CYXKAIOTCS, IEPEX0s B KOPOTKHUIMA
yepeniok. BepXyIlku cierka 3ayXeHbl, IIMPOKOOKPYIJIbIE, KUJIKH TOHKHE, YEeTKHE, Ha 5 MM
ITUPHUHBI JIUCTA TTPUXOTUTCS 5-6 KUIIOK

MecTtonaxo:xaenue. IOxunoe [Ipumopse, 6acceitn p. KneBnuanka, pyueit [1laxToBblif,
IOro-3anannoe IIpumopse, p. AMOay c. 3aHagBOpOBKA.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUMCKUN ApYC.

Podozamites ex gr. schenkii Heer
Taoa. XXXVIII

Kpatkoe onucanme. O0aucTBeHHBIC OOCTH ¢ TOHKOM oCchio (1 MM). JIucThs y3Kue,
nuHernbie 60 x 1,5-4MM B HUKHEH YacTH JTUCTOBOM TJIACTUHKH, MIPUKPEIUISIOTCS MO OCTPBIM
yriaoMm. Bepxyiika Tynas unm 4yTh 3a0cTpeHHas. Ha mupuny ircra npuxonutcs 4-6 sKuiok

MecTtonaxo:xaenune. HOro-3anmagnoe Ilpumopse, Oacceiin peku DunumnmoBka, p.
Awmb0a y c. 3anagBopoBka; lOxuoe [Ipumopse, p. boratas y x.-n. cr. Caaropoa (OTBaJIbl MIAXTHI
Jleonosa, 6acceitn p. KneBnuanka, pyd. I11axTOBBI.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

1.3. UManuMHOBCKUI briopuCcTUHECKUIA KOMMNIIEKC

NmanuuoBckuit @K mpoucxoaut U3 OTJIOKEHUW  OJHOMMEHHOM  TOJIIIH,
pacmpocTpaHeHHON B Oacceiine cpeaHero teuenus p. Ilaprusanckas [JIeizranos, Illopoxosa,
1995; Tpuac u 1opa..., 2004, 2008]1lopoxosa u ap., 2007;Boasinern u ap., 2008; Volynets et
a., 2006; Zakharov et al., 2007 komrieKce ycTaHOBIEHO 27 TakCOHOB (Tadu. 3, horoTadi.
XXXIX-XLVII). Xapakrepusimu Bugamu DK ssastores Thinnfeldia incisa, Taeniopteris
tiangiaolingensis, Pterophyllum ctenoide&latocladus elegantus

M3 TakCOHOB, BIEpPBbIC YYaCTBYIOIIMX B KOMIUJIEKCE, MOKHO Ha3BaTh. Acrostichopteris
rara, Thinnfeldia incisa, Pterophyllum ctenoides, Ctenis elegantum, Taenioptetigearis,
Taeniopterissp., Taeniopterissp.1, Leptostrobuscf. mollis, Ixostrobus pacificydPodozamites
distans, P. giganteupelatocladus elegantus, E. prynadae, Cheirolepidium sp.

XapaktepHoit ocoOeHHOCThIO DK  sBisieTcsl paBHOE y4yacTHE TIPEACTaBUTEICH
ymepenHbix ¢uiop Cubupckoii naneoduopuctudeckoit odiacrtu (Baiera sp.,Phoenicopsiex gr.
angustifolia,Ixostrobus pacificus, Leptostrobag mollis, Podozamites distans tpomnuuecko-
cyorpormueckux daop Espasun (Thinnfeldia incisa, Pterophyllum ctenoides, Ctenis elegantum,

Taeniopteris tiangiaolingensis, Cheirolepidip.).
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Taom. 3.3. TakcoHOMHMUECcKHUiicocTaB UMaIUHOBCKOro PK.

Table 3.3. Taxonomical composition of the Imalinovo Floral Assemblage

MecToHaXO0KIeHHS
Takcon (Taxa) Locality)
2653 2501 | 2503
Equisetales
Neocalamites hoerensis (Schimp.) Hallg * *
Equisetunsp. * *
Filicales
Cladophlebissp. * *
Acrostichopterisf. rara Schor. *
Sphepterisp. *
Pteridospermales
Thinnfeldia incisa Saporta * *
Bennettitales
Pterophyllum ctenoide®ishi * *
Pterophyllum sp. *
Cycadales
Nilssonia sp. *
Ctenis eleganturivolyn. et Schor. *
Pseudoctenis mongugaica Pryn. * *
Cycadophyta incertae sedis
Taeniopteris tiangiaolingensiSun * *
Taeniopterigparaspathulata Srebrod. * * *
Taeniopterisct. linearisMi et Sun *
Taeniopterissp. 1 * *
Ginkgoales
Baiera sp. *
Czekanowskiales
Phoenicopsigx gr. angustifolia Heer *
Leptostrobusf. mollisPryn. *
Ixostrobus pacificu¥/olyn. et Schor. * *
Coniferales
Podozamites distar(®resl) Braun * *
P. kiparisovkensis Srebrod. et Schor. *
P. giganteunSun *
Podozamitesp. * * *
Cycadocarpidiunsp. *
Cheirolepidiumsp. *
Elatocladus elegantugolyn. et Schor. * * *
Elatocladus prynada&chor. et Volyn. *

Hwuxe IMPUBOAUTCA KPATKOC OMMUCAHUC HCKOTOPBIX TAKCOHOB.
PTERIDOSPERMAE
Pox Thinnfeldia Ettingshausen, 1852
Thinnfeldia incisa Saporta
Taoa. XLI-XLV
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Kparkoe onucanue. Jluctes mnepucrtbie, oBaimbHO-naHneTHoie, 80x20-60 mm,
NEpBIIIKN JIAaHIIETHbIE, HEpaBHOMEpHO 3yOuareie, 45-5 MM, ¢ HHM30erarmoummM OCHOBaHHUEM,
npukpemsiores o yrmom 30-35. YKunkoBaHue neprcToe, GOKOBBIE BETBH, THXOTOMHPYIOT 4-
5 pa3. Bepxymika Hagpe3aHa Ha ABa-TpH 3yO11a, B KAK/bIN U3 KOTOPHIX BXOJUT MO OJTHOM JKHIIKE.

Mectonaxoxaenue. FOro-Bocrounoe I[Ipumopse, 6acceitn p. [laptuzanckas, y x.-1.
ct. Bogonaanasi.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUUCKUH SPYC.

GYMNOSPERMAE
BENNETTITALES
Pox Pterophyllum Brongniart, 1828
Pterophyllum ctenoides Oishi
Ta6a. XLVI, XLVII

KpaTkoe onucanue. JIuctes nepucreie, Kpymabie, 6onee 160 MM 11uHOM, TOMIIIMHA
paxuca 3-5 MM, ¢ npoaoabHON WTPUXOBKOM. CerMeHTH! y3Kue, JuHelHo-nanueTHse, 150x10
MM, HH30EraloT Ha paxuc JHCTa W NPUKPEILBIOTCS moj yrmoM 65. Kpas mpsivsie,
napasuieJbHble, BEPXYIIKH TYIIbIE, CIeTKa OKpyrible. JKIIKOBaHUE T'YCTOE, KUJIKH MapaielbHb
KpasiM CErMEHTOB, AUXOTOMUPYIOT B HIDKHEW U CpelHel yacTsX.

MecTtonaxo:xkaeHnue. FOro-Bocrounoe IIpumopse, Oaccelin p. [laptuzanckas, y x.-a.
ct. Bogonaanasi.

Pacnpocrpanenune. BepxHuil Tpuac, HOpUMCKUI Apyc.

CYCADALES
Pox Ctenis Lindley et Hutton, 1834
Ctenis elegantum Volynets et Schorochova
Taba. XL, ¢ur. 1

KpaTkoe onucanue. Jluctes nepucteie, amuuoit 6onee 100 mm Tommmna paxuca 3-4
MM, C MPOAOJNBbHON Oopo3akoit mocepeawse. llepbs nunelino-nannetrneie, 10-45x 4-10 mwm,
CYXKEHBl K OCHOBAHHIO M OTTSHYTHI K BEpXyIIke, mpukperusiiorcs mox yraom 90-60.
XKunkosanue Tunuunoe s poaa Ctenis.Paccrosuue mexay xunkamu 0,3-0,5mm (Volynets et
al., 2006).

MecTtonaxo:xkaenue. lOro-socrounoe Ilpumopsre, Gacceiin p. IlapTusanckas, y x.-A.
ct. Bogonannasi.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUIMCKUI Apyc.
CZEKANOWSKIALES
Pox Ixostrobus Raciborski, 1891
| xostrobus pacificus Volynets et Shorochova
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Taba. XLI, ¢pur. 2, 4,6, 7

Kpatkoe omucanue. CrpoOwisl munuHapuueckoi ¢opmbl, 24-50x10-19 mm, Ha
HOXkKe, 1x2 mm. Cnopoduiiel Ha OCH pacrnojararoTcs ABYPSIHO, MOJ MPSIMBIM YIJIOM, Ha
paccrosiaun 2-3 MM. [[mmHAa MUKpOCTIOpOPUILIOB 7/ MM, UX OCHOBAHHUS CHUJIBHO PACIIMPEHBI U
HU30€raloT MO0 OCH CTPOOWIIAa, BEpXYIIKa OKpyIJas, AUAMETPOM 10 3 MM, IeibHas 00
pacceuyenHnas Ha 4 nomactu (Volynets et al., 2006).

MecTtonaxo:xkaenue. FOro-Bocrounoe IIpumopse, Oacceiin p. [laptuzanckas, y x.-a.
cT. Bogonanuas.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUCKU Apyc.

Pon Leptostrobus Heer, 1876
Leptostrobus cf. mollis Prynada in Krassilov
Taoa. XLI, ¢pur. 1

Kparkoe onucanue. CtpoOuin oBanbHBINA, phIxibiid, 40x15 MM, COCTOUT U3 OKPYTIIBIX
yeryii, 10 3-4MM B AHaMeTpe.

MecTtonaxo:xkaeHnue. FOro-Bocrounoe IIpumopse, Oacceiin p. [laptuzanckas, y x.-a.
cT. Bogonanuas.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUIMCKUI Apyc.

CONIFERALES
Pox Cheirolepidium Takhtajan, 1956
Cheirolepidium sp.
Tada. XXXIX, ¢wur. 7

Kpatkoe onucanue. ®parMeHT miocKoro pa3BeTBICHHOTO mmobdera JMHON okoio 60
MM. JIMCTBSL KOpPOTKHME, YEIIYeBUIHBIE, CHUIAYME, YEpEelnUuTyaThle, IOMapHO-CYNPOTUBHBIE,
Menkue, Sx4 MM, ¢ OKpYTJIICHHBIMU BEPXYIIKAMU U OCHOBAaHUSIMHU.

Mectonaxoxaenue. FOro-Bocrounoe [Ipumopse, 6acceitn p. [lapTuzanckas, y x.-1.
ct. Bogonannasi.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUUCKUH SPYyC.

CONIFERALES INCERTAE SEDIS
Pox Elatocladus Halle, 1913
Elatocladus elegantus Volynets et Schorochova
Taoda. XLI, ¢pur. 5, Tada. XLII

Kparkoe onumcanme. Hepa3BeTBieHHbIE BereTaTuBHbIE MMOOETHM CO CIHUPAIbHBIM
pacnonoxkeHueM JucTheB. Och mobera a0 2 MM B JAMAMETPE, JIUCTbS MPUKPEIUISIOTCS
pacipeHHblM  ocHoBaHHeM 1ox yriaoM 40-5(F, ImHelHoO-maHLETHBIE ¢ TYIO-OKPYIMIOi

Bepxymikoit, 10-152-3mm (Volynets et al., 2006).
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Mectonaxoxaenue. FOro-Bocrounoe [Ipumopse, 6acceitn p. [laptuzanckas, y x.-1.
ct. Bogonaanasi.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUUCKUH SPYC.

1.4. AMBOMHCKUI (hrnopucTU4ECKNM KOMNNeKc

AMOuHckuii @K ycTaHOBIEH B OTJIOXKEHHMAX OJHOMMEHHOW CBHUTHI U €€ aHaJlOrOB,
pacmpocTpaHeHHBIX B OacceiiHax pek Am0Oa (HmwkHee TeueHue), PasznonbHas (y roxHOU
okoHeuHocTH c. PaznonsHoe), Komaposka (01m3 yeres p. Kamenymika), beictpas, ManuHoBKa,
Mapeska (p. Ilmaneuas Ilepsasi, p. MenBexns Bropas) m Ha 5eBoM Oepery cpemHero u
HIDKHETO TeueHus p. bukun (p. YibsHoBKa, MUHEpadbHBINH McTOUHUK "JlacTouka") [BossiHerr,
[Mopoxosa, 2007;Kpacunos, [llopoxosa, 1970; Tpuac u ropa..., 2004, 2008[1lopoxosa, 1971,
1975a,6; 1977;1llopoxoBa u np., 2007; Volynets, Schorochova, 2006; Zakharov gt24107]
UccnemoBano ©Oomee 30 TadomenosoB (puc. 2). DK  xapakTepusyercsi BBICOKHM
TaKCOHOMHYECKUM pa3HOooOpasreM H mpezcTaBicH /3 TakcoHamu (tabi. 4, pororada. XLIX-
CXVI). Mns sroro ®K mambosnee tunudyHbIMU Bugamu sBisitorcs Todites pseudoraciborskii,
Dictyophyllum kryshtofovichii, Camptopteris spiralis, C. japonica, Thinnfeldia ambabiraensis,
Imania heterophylla, Pterophyllum ambabiraensiBaiera minuta.

B kommekce BmepBeie mosiBisitores: Lycopoditesspp., Equisetum angustum, Todites
pseudoraciborskii, T. ussuriensis, Dictyophyllym nathorstii, D. kryshtofivichii, Camptopteris
spiralis, C. japonica, Cladophlebis pseudodenticulata, C. macrophyll&innfeldia
ambabiraensis, Tudovakia papillosa, Imania heterophyldijliamsoniella kryshtofovichii
Pterophyllum marginatum, P. nathorstii, P. sinensis, P. ambabiraensis, P. innae, P.
pseudopinnatifidum, P. parvifolium, P. vittiformi$aeniopteris ambabiraensis, Tinearis,
Ctenis sp., Ginkgoites sp., Baiera minuta, Sphenobaiera s, paucipartita, Drepanolepis
squamulosaCycadocarpidium parvunC. swabij ?Swedenborgia spRodozamites ussuriensis,
Podozamites sujfunensis, Stachyotaf@)gracilis, Carpolithes minor, Conites ambabiraensis
Srobilithes sp.

XapakrepHas ocooeHHoctb @K cocTout B pazHo0Opa3uu MUKaA0PHUTOB 32 CUET HOBBIX
npezcraButeneii poga Pterophyllum Bospocimem BrmoBoM pazHooOpa3uu B COCTaBe ceMeiicTBa
Dipteridaceae, nosBneHnn nTepuaocnepmMoBbix pomoB Imania u  Tudovakia, a Taxxke
cenoObaiiep, OOHOBICHMHM M BO3POCIIEM pa3HOOOpa3uM y mpeicTaBuTened poxos Todites
Cladophlebis, PodozamitesGycadocarpidium, ncye3HoBCHHMEKAHOBCKHEBBIX.

Beineneno gBa apeana ambunckoro ®K: ceBepubiii U roxubIid (Bossiaen, [lopoxosa,
2007). Jlns Bcex dvacTeil apeaaoB XapaKTEpHBI OOIMIHE BHIbI HKAA0(DUTOB, MAMIOPOTHUKOB U

NTCPUAOCIICPMOBLIX, HO B CeBepHOﬁ €ro 4aCTu Cpcau XBOMHBIX HE MNPUHUMAIOT Yy4YacCTUd
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IpEeJCTaBUTEIIN CEMEICTBAa COCHOBBIX, TOT/Ia KaK B I0XHOM - mpeactaBurenu poaos Elatocladus

u Tudovakia. DtroTnnuusi, BO3MOXKHO, 00YCIOBICHBI KOJIOTHIECKUMH (PaKTOPAMH.

Taomuua. 4. TakcoHoMmuyeckuii cocras amonuackoro K

Table 4. Taxonomical composition of the Amba Floral Assemblage

Mecronaxo:xaenust (Locality)
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Apeaisl (Areals)
HOxusiii (Southern) | Ceseprerit (Northern)
Bryophytes
Thallitessp. 1 *
Thallitessp. 2 *
Lycopodiales
Lycopodites sp. * *
Lycopodiales sp. *
Equisetales
Neocalamites hoerens{Schimp.) Halle * * * * *
Neocalamitesp. *
Equisetum angustu®chor. *
Equisetunsp.1 * * * *
Equisetum sp. 2 *
Equisetostachysp.
Filicales
Todites pseudoraciborskiSrebrod.) Schor. | * *
Todites ussuriensis (Schor.) Volyn. * * *
Clathropteris meniscioideBrongn. * * * *
Dictyophyllum nathorstiZeil. * *
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[Tponomxenue Tab.

Takcon (Taxa)

Mecronaxo:kaenus (Locality)

Bacc. p. AM0a, rox. [IpoBasioBo
(Amba River basin)
Bacc. p. PazgonpHas, c. PaznonsHoe
(Razdol'naya River basin, Razdol'noe V
Bacc. p. KomapoBka
(Komarovka River basin )

bacc. p. ManunoBka, y ¢. MajiuHoBo
bacc. p. bukuH, cpex. Teuenue
(Bikin River basin, middle part)

Bacc. p. Beictpas (Bisraya River basin)
(Malinovka River basin, Malinovo Village

Bacc. p. Mapeska (Marevka Rivar basin)

Apeaasl (Areals)

FO:xuwb1ii (Southern

| Cegepubiii (Northern)

Dictyophyllum kryshtofovichisrebrod.

*

* *

Dictyophyllum sp.2

* *

Camptopteris spiralifNathorst

Camptopteris japonica (Yok.) Kon'no

Camptopteris sp.

Cladophlebis nebbens{Brongn.) Nath.

Cladophlebis pseudodelicatula Oishi

Cladophlebis macrophylla Schor.

Cladophlebissp.

Acrostichopterigara Schor.

Pteridospermales

Imania heterophylla Krassil. et Schor.

Imania sp.

Thinnfeldia ambabiraensiSrebrod.

Thinnfeldia sp.

Tudovakia papillosa Schor. et Krassil.

Bennettitales

Anomozamites sp.

Pterophyllum  ambabiraensis (Srebrod.)

Schor.

Pterophyllum innaé&chor.

Pterophyllum marginaturdnger

Pterophyllum nathorstisew.

Pterophyllum pseudopinnatifidu8chor.

Pterophyllum parvifoliunSchor.

Pterophyllum sinenskee

Pterophyllum vittiformisSchor. et Volyn.

Pterophyllum sp.

Pterophyllum sp.A

Williamsoniella kryshtofovichii Volyn.
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Bacc. p. Beictpas (Bisraya River basin)
Bacc. p. ManuHoBKka, y c. ManuHoBO
(Malinovka River basin, Malinovo Village
Bacc. p. bukun, cpea. Teuenue

(Bikin River basin, middle part)
Bacc. p. Mapeska (Marevka Rivar basin)

Apeaunl (Areals)

FOxubrii (Southern

| CesepHnbrii (Northern)

Cycadales

Ctenis sp.1

*

Ctenis sp.2

Nilssonia petiolata Schor. et Volyn.

Nilssonia sp.A

Nilssonia sp.b

Nilssonia sp.

Cycadophyta incertae sedis

Taeniopteris ambabiraensis Srebrod.

Taeniopteris linearidli et Sun.

Taeniopteris paraspathulata Srebrod.

Taeniopteris stenophylla Krysht.

Taeniopterig?) sp.1

Ginkgoales

Ginkgoitessp.

Ginkgoites sp. 1

Baiera minuta Nath.

Sphenobaiera paucipartita (Nath.) Florin

Sphenobaiera sp.

Glossophyllunsp.

Czekanowskiales

Ixostrobus pacificu¥/olyn. et Schor.

Coniferales

Cycadocarpidium erdmanniath.

Cycadocarpidium parvurkrysht. et Pryn.

Cycadocarpidium swabii Nath.

Cycadocarpidiunsp. 1

Cycadocarpidiunsp.

Cycadocarpidiostrobus sp.

?Swedenborgia sp.
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(Bikin River basin, middle part)

Bacc. p. Beictpas (Bisraya River basin)
Bacc. p. bukun, cpen. TeueHue

Bacc. p. Mapeska (Marevka Rivar basin)

Bacc. p. ManuHoBKa, y ¢. MajinHOBO
(Malinovka River basin, Malinovo Village

Apeaasl (Areals)

KO:xuwpiii (Southern

| Cesepublii (Northern)

Podozamites angustifoliy&ichw.) Heer

*

Podozamiteslistans(Presl) Braun

Podozamitesex gr. lanceolatus(L. et H.)

* * * *
Schimp.
Podozamites sujfunendisyn. *
Podozamites ussuriengsyn. *
Podozamites sp. * * * * *
Pityophyllum ex gr. nordenskioldii (Heer)| . N
Nath.
Pityophyllum sp. *
Stachyotaxua gracilis Srebrod. *
Elatocladus prynada&chor. et Volyn. *

* *

Elatocladussp.

Seeds, Cones, Strobili

Carpolithes cinctus Nath.

Carpolithes heerilrur.-Ket.

Carpolithes minoPryn.

Carpolithes mongugaicuSrebrod.

Carpolithessp.

Conites ambabiraensiSrebrod.

Conitessp.

Drepanolepis squamulosa Srebrod.

Strobilithes sp.
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Hwxe npuBOauTCS KpaTKOe ONMMCaHUE HEKOTOPBIX TAKCOHOB.
ALGAE
BRYOPHYTES
Pon Thallites Walton, 1925
Thallitessp. 1
Taoa. XLIX, ¢ur. 1
Kparkoe onumcanme. OparMeHTbl IUIOCKUX JIEHTOBUAHBIX JUXOTOMHYECKH
BETBSIIMXCS CIOEBHIN, MMUpUHON 3-4 MM. [lmacTuHKa cioeBuUIa TOHKAs, C XOPOIIO 3aMETHOU
CpenMHHOM kUKo, mupuHou 0,2-0,5vMm
MecTtonaxo:xaenue. CesepHoe IIpumopse, Oacceiin p. bompmass VYccypka, p.
ManuHoBKa y ¢. MaauHOBO.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHI1 SIpyc.
EQUISETALES
Pox Equisetum Linne, 1753
Equisetum angustum Schorochova
Taoa. XLIX, ¢ur. 3, 6
Kpartkoe onucanue. Crebau y3kue, peOpucThie, mupuHoit 2-4 MM, ¢ 4-5 pebpamu.
Mexnoy3nua [uHOM 25-40 MM, JTUCTOBBIE Blaralviia UWIHMHApUYeckue. JIMCThs y3Kue,
cpocuiecs B OCHOBaHMH, JuyinHa 1,7-2,2vMM. Y3n0Bbie nuadparmsl 1,5-2MM B 1uamerpe, mopbl
oBanbHbIe, 10 10-12 nagunadparmy [Tpuac u topa..., 2004].
Mectonaxo:xkaenue. lOxunoe Ilpumopne, HukHee TeueHue p. PazmonbHas, y c.
PaznonsHoeE.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SApYyC.
FILICALES
Osmundaceae Brown, 1810
Pon Todites Seward, 1900
Todites pseudoraciborskii (Srebrodolskaja) Schorochova
Ta6a. L, LI
Kparkoe onucanue. JIUCThs IBaXIbIIEPUCThIC, paxuc MHUPoKuit (1o 5 mm). Tlepns
nuHeinble, 12050 MM, odepenHble WK MONapHOCOIMKEHHBIE, TPUKPEIUISIOTCS 1o yriaoM 50 -
60°. IlepblliKH MPOJOITOBATEIC WJIM BBITSHYTO-TpEyroybHbie, 23-25 x 5-7 MM, BepxyIiku
3a0CTpEHHBIE, MPUKPEIUIAIOTCS KaTaApOMHO, Kpasi MEJKO- WM KpynHo3yOuarteie. JKuiikoBaHue
NEPUCTOe, CPEIHss >KUIIKA MPOCIIEKUBACTCS 10 BEpXYUIKH, OOKOBbIE — TOHKHE. JIMXOTOMUS
JKUJIOK JBOMHAs B IPUOCHOBHOM 4YaCTH IEPBILICK, Aajee oauHapHas. DepTUiIbHbIE NEPBIIIKH

pacronararoTcsi Ha BepxyIkax nepbes [[1lopoxosa, 19754.
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Mectonaxoxkaenue. lOro-3amannoe [Ipumopse, Oacceiin p. AMOa, HIDKHEE TEUCHHE,
2 kM 1oHee ctaHiuu [IpoBaioBo.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SpYyC.
Todites ussuriensis (Schorochova) Volynets
Ta6a. LI - LVI
Kpatkoe onumcanume. CrepuibHble JUCThs ABaxabinepuctoie, 50x30 cwm; paxwuc
IUIOCKUH, omnymeHHslid, 4 MM mmpuHoi. Ilepes ouepenubie, nuneitnsle, 14040 wmwm,
MPUKPEIUISIOTCS TIO/I yIJIOM 60-80. [Tepwimku npomonrosareie, si3pikoBUAHBIC, 18-30x 8 MM,
Kpasi OT JIOTMACTHBIX JI0 MEJIKO3yO4aThIX, C TYMON WM HECKOJBKO MPUOCTPEHHOW BEPXYIIKOH.
CpenHsisi )KHUIIKa CHIIbHAsI, OOKOBBIE — TOHKHE, TUXOTOMHUPYIOT OAWH pa3. DepTHiIbHbBIC JIUCThS
penynupoBaHbl, UX pa3mepsl B 1,5 pazaMensbiie ctepuiibHbIX [ Tpuac u topa..., 2008].
Mectonaxoxkaenue. Cesepnoe IIpumopre, Oacceitn p. bonwsmas VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SPYyC.
Dipteridaceae Seward et Dale, 1907
Pox Clathropteris Brongniart, 1828
Clathropteris meniscioides Brongniart, 1828
Ta6ua. LVII - LVIII
Kpatkoe onmucanmue. JlucThs KpynHble, nepbsi JuHeiHO-naHneTHele, 100x70 mym, ¢
3yO4aThIMUA KpasiMu, 3yOIbI KOPOTKHE - 15 MM, BEpXYIIKH Tymo3aocTpeHbl. CpemHss KUJIKa
TepbeB MpsiMasi, KHUIKHA IIEPBOTO MOPSAKA CIErka W3BHIMCTEE, oTxomar mox yriom 50-80.
Kunku BTOpOro mopsiika - MpsSMbIe, U30THYThIC WM MEIKOU3BUIUCTBIE, OTXOAST MO MPSIMBIM
yraoM, OOpa3ylT CeTh M3 NPSIMOYTOJbHBIX WA TOJUTOHANBHBIX sYeeK. JKHUIKH TPEeThero
MOPSAJIKAa COCTOSIT U3 MEJKHX YETBIPEXYTOJbHBIX WM MOJUTOHANbHBIX sueek. DepTUibHbIe
nepbst MOAOOHBI cTepusbHBIM. COpychl OKpYTJble, PaBHOMEPHO MOKPBIBAIOT HUKHIOIO
MIOBEPXHOCTbH IEpa.
MecTtonaxo:xaenue. Oro-3anagnoe IIpumopse, npaseiii 6eper p. AMOa, 10KHEe XK.-
n. cr. IIpoBanoBo; HOxxHoe Ilpumopwe, HmkHee TeueHue p. Pazmonbhas, y c. Pa3gonbHoe;
Cesepnoe [Ipumopne, O6acceitn p. bonbmas Yccypka, npasslii 6eper, y ¢. MaauHOBO.
Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH spyca.
Pon Dictyophyllum Lyndley et Hutton, 1834
Dictyophyllum kryshtofovichii Srebrodolskaja
Ta6a. LIX - LXII
Kpatkoe omucanue. Ilepps nuneitnsie, 12040 MM, He cpacratoTcs, 3y0Odarsie.

3yOubl TpeyrojbHbIE, KOPOTKHE, C 3a0CTPEHHON BepXywmkoil. CpeaHss KuiKa Imepa mpsmas,
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BTOPUYHBIE KHUJIKH YETKHUE U BXOJAT B BEPXYIIKHU 3yO10B. JKUIKU TPEThEro mopsika OTXOAST OT
BTOPUYHBIX U OT CPEIHEH JKWIIKH Tepa, 00pa3ys CeTh MOJUTOHAIBHBIX SYEEK, BHYTPU KOTOPHIX
IPOCMATPUBAETCS MEIKasi CETh TUeeK, 00Pa30BaHHBIX KHUIKaMHU 00Jiee BBICOKHUX MOPSIKOB.
Mectonaxoxaenue. [Oxnoe Ilpumopbe, 5eBbIA Oeper HUKHErO TEUYCHHS P.
Paznonwnas, y c. Pazgonbnoe; CeBepHoe IIpumopne, 6acceitn p. bonbmas Yccypka, mpaBbiit
Oeper p. ManuHOBKa, y ¢. MaJMHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SPYyC.
Dictyophyllum nathorstii Zeiller
Ta6a. LXIII, LXIV
Kpatkoe onucanue. Jluctes KpynHble, Oa3anpHas BHJIKAa C BeepooOpa3HO
pacxonsammmucs nepbsaMu. llepps nuueitnsle, 13030 mM, 3yOuatble, 3yOIBI TpeyrojbHbIC,
KpYyIHBIE, C IPSIMbIM BEPXHUM U BBITYKJIBIM HIKHUM KpaeMm. CpenHsis sKWIIKa npsiMasi, KUJIKA
BTOPOr0 MOpsJAKA TOHKHE, CJIeTKa W3BWINCTBIE. JKMIKH BBICOKMX IOPSAKOB COCTOST W3
YETBIPEXYTOJIBHBIX WJIM MOJUTOHAIBHBIX AueeK. CIIOPOHOIIEHUE HEU3BECTHO.
MecTtonaxo:xaenue. Oro-3anagnoe IIpumopse, npaseiii 6eper p. AMOa, 10KHEe XK.-
I. ct. [IpoBanoso.
Pacnpoctpanenne. BepxHuil Tpuac, HOpUICKHIL Spyc.
Pox Camptopteris Nathorst, 1878
Camptopteris japonica (Yokoyama) Kon'no
Ta6a. LXV, LXVI
Kparkoe onumcanme. BerBu mucra chnupalibHO CKpyyeHbl. llepbsi JHMHEHHBIE,
3yOuatble, B cpeaHedl yactu — 7k20 MM, K BEepXyIIKe M OCHOBAHHMIO CYXHBAIOTCS. 3yOLbI
KOpPOTKHE, TPEYIrOJbHbIC, ACUMMETPHUYHBIC, C TYNOM WJIM 4YyTh IPUOCTPEHHOM BEPXYILUKOM.
Cpennsist xunka mupuHod 10 1,5 MM, OT Hee B KaxAblid 3yOell OTXOAST >KUIKU BTOPOTO
MopsIIKa, O/ YIJIOM 60-8(?, BXOJIsl B BEPXYIIKH 3YOIIOB, HEKOTOPHIE KUJIKHA BTOPOTO TOPSIKa
BXOJST MeXAy 3yOnamu B Kpas mepa. JKWIKM TpeTbero mopsiika odpa3yloT MHOTOYTOJIbHBIE
SYEWKH, KOTOpbIE pa3leneHbl Ha Oojee Menkue. DepTuUiIbHbIE NEpPbs HE OTINYAIOTCA OT
cTepriIbHBIX. COpYCHI pPABHOMEPHO PaCIpeNEIEHbI 10 BCEM MOBEPXHOCTH JIUCTA.
Mectonaxoxaenue. Cesepnoe IIpumopre, Oacceitn p. bonwsmas VYccypka, p.
MasnnnoBKa, ¢. ManuHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SApYyC.
Camptopteris spiralis Nathorst
Ta6a. LXVII - LXIX
KpaTtkoe onucanme. BerBu nucra cniupansHO ckpydeHbl. [lepbs y3kue, HH30eramor,

uHorna cpacrasich ocHoBanusimMd, 110 x 5-16 mm. Kpas 3yOuarble, 3yOubl yAJIHHEHHO-
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TpeyrojbHble, aCHMMETPHUUHbIe, Bepxylika Tynas. CpenHss Kuika mpsiMmasi, >KHJIKH HEpBOrO
MOPSIKA OTXOJISAT TOJ OCTPHIM YIJIOM; BTOPOTO MOPSIKA - 00pa3yloT CETh MOJIUTOHAIBHBIX
siueek. DepTUITbHBIC TIEPhs MTOJ00HBI CTEPHILHBIM. CTIOPaHTHUU IIAPOBUIHEIE, TYCTO TTOKPHIBAIOT
abaKCHalIbHYIO TOBEPXHOCTD MEPHILICK.

Mectonaxoxkaenue. [Oxnoe IlpumMopbe, 5eBbIi Oeper HUKHErO TEUYCHHS P.
PaznoneHas, y c. PaznonbHoe.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SpYyC.

FILICALES INCERTAE SEDIS
Pon Cladophlebis Brongniart, 1828
Cladophlebis macrophylla Schorochova
Ta6a. LXX, LXXI

KpaTtkoe onucanue. JIuctes ABaXABIIEPUCTHIC, KPYIMHBIC, MUPUHON Oosiee 60 mwm;
paxuc mmpuHOM g0 6 wMmMm. Ilepeps  nmHEHHBIE,  COMMKEHHO-OYEPEIHBIE WU
npotuBonoctaBienusle, 100-20040 ™M, oOTXOAAT OT paxuca TMOA IIUPOKUM  YIIIOM,
MEPEeKPHIBAIOT IPYT Apyra BepXyIIKamMu nepsiiek. CTepKHU mepheB 10 2 MM. Pa3Mepsl mepres
KPYIHBIX JHCTheB 255 cM. Ilephllliku TpeyroibHO-BBITSAHYTHIE, ClI€TKa M30THYThIE BBEPX, Y
OCHOBaHU$ pacIIMPeHbl, C TYMOH BEPXYIIKON, MPUKPEIUIAIOTCSA KaTalpoMHO. Pa3Mepsl mephliiex
25x11 mm. CpenHss KuiIKa IpsMasi, OJlHa - JBe Mapbl OOKOBBIX JKUJIOK TUXOTOMHUPYIOT A0 TPeX
pas3, ocranbHbIe - 1Ba pa3a [[Llopoxosa, Cpebpomonnckas, 1979].

Mectonaxoxkaenue. IOro-3anagnoe IIpumopse, HIkHEe TeueHue p. AmMOa, roxKHEe
K.-1. cT. [IpoBasioso.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SpYyC.

Cladophlebis pseudodelicatula Oishi
Ta6a. LXXII

Kparkoe onucanue. JIUCThS [ABaXIBIIEPUCTHIE, OBAJbHBIE M MPOJOJTIIBATO-
OBaJIbHBIE, PAXUC C TPOIOJIBLHON O0po3noii mocepenune. [lepbs nuHelHbIe, CynpoTHBHBIE, 35-60
X 8-25 MM, TeCHO CHIsuHe B BepxHeH W cpeameii wactw, mox yriaom 60-70. IMepsimku
JUHEHHBIE, OUYepeaHbIC, MapaJlIeIbHOKPAHIE, TIPSAMBIC WIH clabon3ornyThie, 5-15x1,8-3,2mMm,
MPUKPEIUISIOTCS B OUYEPETHOM TOPSIKE, MO YTIIOM 75-90. Vix ocHoBaHus clierka pacIIMpeHbl U
CIIMBAIOTCS, BEpPXYIIKa Tymas, 3aykeHHas. CpemHsisi kKWIKa OTUeTIHBasi, OOKOBBIE - TOHKHE,
JTUXOTOMUPYIOT OJIUH pas3.

Mectonaxoxaenue. Cesepnoe Ilpumopne, OGaccelin p. bonpmas Yccypka, mpaBblit
Oeper p. ManuHOBKa, y ¢. MaauHOBO.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SAPYyC.
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PTERIDOSPERMAE
Pox Imania Krassilov et Schorochova, 1970
I mania heterophylla Krassilov et Schorochova
Ta6a. LXXI - LXXV

Kparkoe onucanue. Jluctes cloXHbBIE, OT KPYINHBIX JI0 MEJKUX, BETBJICHHE
CEeTMEHTOB cUMIOuAaNbHOe. OCHOBHBIE THITBI JTUCTHEB. MEPUCTBIA C OJHON Mapoil OOKOBBIX
NneppbeB M JBYMS BEPXYIICUHBIMU TEPbSIMHU; MaAbUaTO-MEPUCTBIH M3 TpeX TNEpheB —
BEPXYIICYHOI0 U ABYX OOKOBBIX; JBYMAIbYaThIi; ManpuaThiii U3 5-7 (penko 4) mepbes. [lepbs
JMHEHHO-JIaHLIETHBIE, MPOJOJTOBaThle, ACHUMMETPUYHBIE, C POBHBIM, BOJHHUCTBIM, pEXe
JIOMACTHBIM KPaeM, CY>KMBAIOTCSI K OCHOBAHMIO, BEPXYIIKU Tymble. CpeaHue pa3Mephl MepheB
80x12 mm. CpenHss >KWJIKa YeTKas B HWOKHEW M CPEIHEH 4acTu Iepa, K BEepXyILIKe Tepsiercs,
6okoBbIe — aHacTomMo3upyioT [Kpacumos, Illopoxosa, 1970].

Mectonaxoxaenue. Cesepnoe IIpumopre, Oacceitn p. bonwsmas VYccypka, p.
MasnuHoBka, y ¢. ManunoBo; FOxnoe [Ipumopse, 6accelin pexku Pa3nonbHas, y ¢. PaznonbHoe;
IOro-3anannoe Ilpumopse, 6acceitn p. AMmOa, 10xkHee xk.-1. cT. [IpoBanoso.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUCKHIL Spyc.

Pox Thinnfeldia Ettingshausen, 1852
Thinnfeldia ambabiraensis Srebrodolskaja
Ta6a. LXXVI, LXXVII

Kparkoe onucanme. JlucTtbsi HemapHONepUCThIE, JaHIETHBIE, (opMa MephIlieKk OT
OBAJIbHO-POMOHMYECKOW 10 JIAHIETHOW W mpomonroBarod. Ux momua 18-20 MM, mmpuHa y
ocHoBauus 4-9 mMm. Kpas menbHble WM CllerKa BOJIHHUCTBIC, aKPOCKONMUYECKHHA - TEpPETSHYT,
0a3ucKONMYecKuii - Hu30eraeT Ha paxuc. JKUIKOBaHUE MEPUCTOE, JKUIKH BBIXOASAT U3 CTEPIKHS
nepa.

Mectonaxoxkaenue. Oro-3anannoe Ilpumopee, O6acceitH peku AmbOa, 10)KHEE XK.-I.
ct. IIpoBanoBo; CesepHoe Ilpumopne, Oacceitn p. bonbmas Yccypka, p. ManuHoBKa, y cC.
ManuHOBO.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKHII spycC.

Pox Tudovakia Schorochova et Krassilov, 1970
Tudovakia papillosa Schorochova et Krassilov
Ta6a. LXXVIII

Kparkoe onucanume. Jluctes mampyaro-cioxubeie, 10 100 MM mupuHOHN, 4YHCIIO

NEePbEB OKOJIO BOCbMH, JIMHEWHO-JIAHLIETHBIE, BEEPOOOPA3HO PACXOASATCS OT BEPXYIIKU ATUHHOTO

yepeika; pasmepsl 6-8 x 3-4 mm. [lepeiuku “naxuntepougnbie” (kak y poma Pachypteris

35



Brongniart),si3pIkoBHIHBIC, TIEPETAHYTHIC U HU30ETraIOIINE HA PAXUC, C TOJCTOM MJIACTHHKON U
ciabo3zameTHbIME xuiikamu [Kpacuos, lopoxosa, 1970].
MecTtonaxo:xaenune. CesepHoe IIpumopwe, Oacceiin p. bompmas VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKHI SpyC.
GYMNOSPERMAE
BENNETTITALES
Pox Pterophyllum Brongniart, 1824
Pterophyllum ambabiraensis (Srebrodolskaja) Schorochova
Taoa. LXXIX - LXXXI
Kpatkoe onumcanme. JIUCThs KpynHbIE W CpeAHHUE, MPOJOJITOBAThHIC, JIMHEHHBIE,
paBHOMepHoMepucThie. Paxuc mmpuHod a0 3,5 MM, C TONepeyHBIMH Bajdukamu. [[nmHa
kpynHbeix JuctheB 400-500 MM, menkux - 130 mm, mupuna 20-120 mm. CermeHTsI
MPOJIOJITOBAThIE U JIMHEWHBIC, TECHOCUASUME, MPUKPEILISAIOTCS K BEpXHEH MOBEPXHOCTU paxuca
o yriaom 9. Kpast mapaiuienbHbl, BepXyllka aCHMMETPUYHAS], HIDKHHUI YTOJI YCeUeH, BEPXHUM
- TYNOHW WM TYNo3aoCTpeHHBIM. JKWIKM peakue, rpyOble, ITUXOTOMHPYIOT OJIWH pa3 B
JTUCTAIBHOM YacTH Tepa, U3peaKa IMPOCThie WM C ABOMHOM muxoTomueir. Ha 5 mm cpenneit
yacTH nepa npuxoaurcs 6-8 sxminok [[Llopoxosa, 1975b].
MecTonaxo:xaenue. FOro-3anagnoe Ilpumopse, Oacceiin p. AM6a, 2 KM 10KHEe XK.-]I.
ct. [IpoBano,o.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.
Pterophyllum innae Schorochova
Taoda. LXXXII
Kparkoe onucanume. Jluctess cpegHue ¢ KpyIHbIE, JIMHEHHO-JIAHIETHHIE,
PaBHOMEPHONEPHCTHIC, MmapHonepucThie. Paxuc mmpunon 1-1,5 MM, ¢ mpomoiasHBIM pedpoMm.
CerMeHTBl MPOJOITOBATHIC, PACIIUPEHBI y OCHOBAHWS, MPUKPEIUISIOTCS K OOKOBBIM YaCTAM
paxuca, IUCTalbHBIA Kpall NpsMOH, BepXyllka acuMMmeTpuuHas, Tynas. CpenHue pa3mepsl
cermeHToB 30-40x 0,8-15MM. XKwiku TOHKHE, AUXOTOMHUPYIOT ABAXIbI, HA 5 MM B CcpeaHeil
yactu cermenTa 12 - 15kunok [Illopoxosa, 19750].
MecTtonaxo:xaenue. FOro-3anagnoe Ilpumopse, Oacceiin p. AM6a, 2 KM 10KHEe XK.-]I.
ct. [IpoBanoso.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.
Pterophyllum marginatum Unger
Taoa. LXXXIII

36



Kpartkoe onucanue. JIuctes MTMHEHHO-JIaHIIETHEIE, TEHTOBUAHBIC, Y3Kre, 100xX1L0 mm,
CY)KMBAIOTCS K BEPXYyIIKE M OCHOBaHMIO. Paxuc miockuil, mwmpuHod 1,5 MM, NOKpBIT
norepeyHsIME 60po3aKamMu. Bepxyiika okaHUMBaeTCs HEMApPHBIM CErMEHTOM OBAJIBHOM (POPMBI,
paxuc B OCHOBaHUU roiiblif. CerMeHThl S3bIKOBUAHBIE, 5 X 1-4 MM, TecHOCHAsYNE, TIOJ YTIIOM
90°, mHOIZA pa3sieNeHBl y3KMMH IIPOMEKYTKAMH, BEPXYIIKA 3aKpyIIeHa. AKPOCKOMHYCCKHi
Kpail mpsMOil MM CabOBOTHYT, Oa3UCKONMUYECKHH - pe3ko uirubaercs. JKWUIKU TpPOCTHIE,
JUXOTOMHPYIOT OJIMH Pa3 y BEPXYIIKH, B cpeiHeM 4-9 KWIOK Ha IUPUHY Tepa.

Mectonaxoxkaenue. FOro-3anagnoe [Ilpumopse, 6acceiin p. Am0Oa, 2 KM 0KHEE XK.-]1.
ct. [IpoBanogo.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SAPYyC.

Pterophyllum nathorstii Seward
Tada. LXXXIV, LXXXV

Kpartkoe onucanue. Jluctes nenroBuansie, 12050 MM, paxuc miIocKuid, MUPHUHON
no 3 mMm. CerMeHTHl JHMHEWHBIC, NPSMbIE WM CEPHOBUIHO H30THYTHIE, TECHOCHASIYHE,
MPUKPEIIIAIOTCS K KpasM BEpXHEH MoBepXHOCTH paxuca o yriaom 75-90°. Bepxyuikn Tymbie,
CUMMETPUYHO 3aKkpyrieHHble. JlnmuHa cermeHToB 30X/ MM. BOKOBBIE *KHIJIKM MPOCThIE, MHOTIA
JTUXOTOMHUPYIOT OJIMH - J1Ba pa3a. Ha 5 MM mmupunsl nepa npuxoautcs 9-10 sxuiiok

MecTonaxo:xaenue. FOro-3anagnoe Ilpumopse, Oacceiin p. AM6a, 2 KM 10KHEe XK.-]I.
ct. IIpoBanoBo; CesepHoe IIpumopwse Oacceiin p. bombmas Yccypka, p. ManmuHoBka y c.
ManuHoBo.

Pacnpocrpanenune. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pterophyllym parvifolium Schorochova
Taoa. LXXXVI

Kparkoe onmucanue. Jluctes oBaimbHO-NaHIETHBIE, 55x35 MM, paxuc Tonkmit (1,2
MM). CerMeHThI MPO0JTroBaThie, CyOKBajpaTHbIC, MPUKPEIUIIFOTCS K BEPXHEW MOBEPXHOCTH
paxuca paciInPeHHBIMA OCHOBaHMsIMHE 1101 yriioM 90, CympoTHBHBIC HIIM ITOAPHOCOIIKCHHEIE,
yepeayomuecs, TecHocuasuue. Pasmepsr cermentoB 7-35 x 6-15 mm. Xunku TOHKWHE,
TUXOTOMUPYIOT J0 JBYX pa3, Ha 1 cM mMpuHBI Nepa y paxuca npuxomutcs 12 - 14xwmnok
[Tpuac u ropa..., 2004].

MecTtonaxoxaenue. CesepHoe IIpumopwe, Oacceiin p. bompmass VYccypka, p.
ManuHoBKa, y ¢. ManuHoBo.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pterophyllum pseudopinnatifidum Schorochova
Taoa. LXXXVII, ¢ur . 1, 3
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Kpartkoe onucanmue. Jluctes nannernsie, HenapHonepuctoie, 130X30 MM, B cpeaneit
YaCTH, IUIACTMHKA JUCTa PE3KO CYXKAETCid K KIMHOBUAHOMY OCHOBAHHUIO U 3a0CTPEHHOU
BEPXYIIIKE, MTOCIEIHSS OKAHYUBACTCS HEMAPHBIM OBAIbHOPOMOOBUIHBIM CETMEHTOM, OCHOBAHUE
- yepemkoM. CerMeHThI CyOTpeyroJibHbIE, HIDKHUM YToJl yceueH, BepxHui tymoii, 16-20x 7-10
MM B cpeaHel yacT. JKHIKM MpOCThle WIM TUXOTOMHUPYIOT OJUH pa3, HA 5 MM IIUPHUHBI B
JHCTaNbHOM yactu npuxoautcs 8-9 ok [Tpuac u 1opa..., 2004].

MecTtonaxo:xaenue. CesepHoe IIpumopwe, Oacceiin p. bombmass VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKHII spycC.

Pterophyllum sinense Lee P.C.
Taoa. LXXXVIII, LXXXIX

Kpartkoe onucanme. Jluctes nuHEiHO-TaHIIETHRIE, paBHOMepHOIIepucThie, 100x35
MM. Paxuc mmpunoit nmo 1 wmm. CermeHThl JWHEHHBIE, Y3KHE, MapauieIbHOKpaliHKE,
Tecrocumsane mox yriaom 60-90. BepXymIkim CErMEHTOB NPABHIBHO 3aKpYIJICHHBIE, CO
CKOIIICHHBIM HIDKHUM Kpaem. JKUIKM TOHKHE, B OCHOBHOM IPOCTBIC, HHOTJA JUXOTOMHUPYIOT
OJIMH pa3 M BEEPOOOPa3HO pacXoaaTcsi BOJIM3U BepXyIIku. Ha 2 MM mupuHBI 11epa B IPUXOTUTCS
4-5 KUIIOK.

MecTonaxo:xaenue. FOro-3anagnoe Ilpumopse, Oacceiin p. AM6a, 2 KM 10KHEe XK.-]I.
ct. [IpoBanoBo; Cesepnoe IIpumopbe Oacceiin p. bombmas Yccypka, p. ManuHOBKa, y cC.
ManuHoBo.

Pacnpocrpanenune. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pterophyllum vittiformis Schorochova et Volynets
Ta6a. LC - LCII

Kparkoe onucanme. Jluctbsi NEHTOBUAHBIE, NapauiCIbHOKpAWHUE, IOCTEIEHHO
CYXXHMBAIOTCS K Bepxyinke u ocHoBanuto, 130x 10-45mm . Paxwuc mmpokwuii (10 2,5MM), MOKPHIT
MONEPEUHbIMU BaJIUKaMU. CErMeHThl PacHoOJIOKEHBI TECHO, OTXOIAT OT paxuca MoJ MPSIMbIM
yriaoM, B 0a3anbHOM YaCTH KOPOTKHE, CYOKBaJpaTHbIC, B CpPEAHEH - MPOJOJTOBATHIE C
napajuleaIbHBIMU KpasiMu. JKUIKM MPOCThIE WM AUXOTOMHUPYIOT, HA 5 MM UIMPUHBI B CpeHEN
yactu npuxoaurcs 7-9 xunok [Tpuac u topa..., 2004].

Mectonaxo:xaenue. CesepHoe IIpumopne, Oacceiin p. bompmass VYccypka, p.
ManuHoBKa, y ¢. ManuHoBo.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pterophyllum sp. A
Ta6a. LCIII
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Kpartkoe onucanue. Cpennue yactu ymctbeB, 10090 mm; mmpuna paxuca 2,5 M.
®dopma JTUCTOBOM TIACTUHKH, BEPXYIIKA M OCHOBAHUS JINCTHEB HE M3BeCTHBI. CErMEHTHI y3Kue,
TuHeHble, napauiensHeie, 30 X 6-7 MM, TeCHOCHASUYWE, MPHUKPEIUISIOTCS K KpasMm BepXHeu
noBepxHocTH paxuca mox yriaoM 70-80. XKukopanue rycroe, KWIKH TOHKHE, IHXOTOMUPYIOT
0JIuH pa3 BOm3K paxuca. Ha 2 MM mmmpunsl cermenta npuxoautces 9-11sxumnok [Tpuac u ropa...,
2008].

MecTtonaxo:xaenue. CesepHoe IIpumopne, Oacceiin p. bombmas VYccypka, p.
ManuHoBKa, y ¢. MaJIMHOBO.

Pacnpocrpanenune. BepxHuil Tpuac, HOpUICKHIL Spyc.

Pox Williamsoniella Thomas, 1915
Williamsoniella kryshtofovichii Volynets

Taba. LCIV, ¢ur. 1

Kpatkoe onucanue. Ctpobun oOpaTHOSIMIIEBUHBIN, 34 MM IJTMHOMN U 10 23X MM
IIMPUHON B HIDKHEH YaCcTH, PBIXJIOTO CIIOKEHUs, cocTosmuii u3 20 OpakTeid, TaHIETHBIX,
3ayKEHHBIX K BEPXYIIIKE, OKPY>KEHHBIX OKOJIOIBETHUKOM C KOPOTKOU I[BETOHOXKKOIA.
OxkosonBeTHUK UMeeT hopMy JaabpH, 0kojo 20 MMB ITONIEPEYHUKE U BBICOTOW B CPEIHEH YacTH

okoj10 5 MM [Tpuac u opa..., 2008].

Mectonaxo:xaenue. CesepHoe IIpumopne, Oacceiin p. bombmas VYccypka, p.
ManuHoBKa, y ¢. ManuHoBo.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL Spyc.
CYCADALES
Pox Ctenis Lindley et Hutton, 1834
Ctenissp. 1
Taoba. LCIV, ¢ur. 2
Kparkoe onumcanme. ®PparMeHTbl MeENKUX JUCThEB. CErMeHThl MPOJIOJITOBaTHIE,
aCUMMETpUYHBIEC, BEPXHUN Kpall MOYTH NPAMOW, HUKHUM B alMKaJIbHOM 4YacTU OKPYIVIEH U
ciierka Hu30eraeT 1mo paxucy, BEpXyLIKU TyIble, acHMMeTpuuHble. JlnmuHa cermeHToB ot 13 1o
22 MM, mupuHa 9-14 mm. Paxuc tommmHONW 1 MM, ¢ TpoIoIbHBIM ke00KkoM. JKWIIKK TOHKHE,
napajjelbHble, HU3peAKa IUXOTOMHPYIOT, COCIMHSIOTCS PEIKMMU aHACTOMO3aMH, o0pa3ys
yuinHeHHbIe siueiiku [Tpuac u ropa..., 2008].
Mectonaxo:xaenue. Cesepuoe IIpumopne, Oacceiin p. bompmass VYccypka, p.
ManuHoBKka, y ¢. MaJlMHOBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHI SIpyc.
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Ctenissp. 2
Ta6a. LCIV, ¢ur. 3

Kpatrkoe omucanue. Omun ¢parment nucrta, 30x53 mm. CermMeHTHl JHMHEWHO-
JIAHIIETHBIE, ACHMMETPUYHBIC, OUYEpEIHbIC, ITMHON 10 35 MM, mmpuHa B 6a3anbHO# yactu 8-11
MM, nipukperuisores mox yrinom 60°. Kpast B 6a3anbHOI 4acTH BBITYKIIbIC, HU3GETAIOT HA PaxXHC,
B cpenHed — mnapauienpHbele. Bepxymka TynosakpyrieHa. JKWIKM TOHKHME, 4acTo
AHAaCTOMO3UPYIOLIKE.

Mectonaxoxkaenue. Cesepnoe IIlpumopre, Oacceitn p. bomwsmas VYccypka, p.
ManuHoBka, y ¢. MaJlMHOBO.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SApYyC.

Pox Nilssonia Brongniart, 1825
Nilssonia petiolata Schorochova et Volynets
Taba. LCV, ¢ur. 2, 3

Kparkoe onmcanme. JIUCTbsI HEPAaBHOMEPHO CErMEHTHPOBAaHBI, OBAJIbHO-OKPYIJIbIE
WIH OBaJbHO-sHIIeBUIHBIC, IlenbHOKpaitHue, 30-45x 20-30mMm. OcHOBaHUE JTUCTHEB OKPYTIIO-
KJINHOBHJTHOE, aCUMMETPUYHOE, ¢ KOPOTKUM 4YepeIikoM. CerMeHThl IPUKPETUIIOTCS K CEpEeINHE
BepxHeil moBepxHocTH paxuca mox yraoM 9C0°, MIMpoKo paccTaBieHHBIC, HEpPaBHOBEIHKHE,
OCHOBaHHUS ciuBaroTca. HukHuil Kpail cerMmeHToB 3akpyriieH. CpeqHsis )KUIKa TOHKasl, OOKOBbIE
orxomsT oT paxuca mox yriaoM 8%, mpocThie, HHOTIA OXHMH Pa3 AUXOTOMHPYIOT, MapaIUIebHbIC.
Ha 5 mwm mmpuns! iepa npuxoautcs 6-7 ok [ Tpuac u ropa..., 2008].

Mectonaxoxaenue. Cesepnoe Ilpumopre, Oacceitn p. bonwsmas VYccypka, p.
ManuHoBKa, y ¢. ManuHoBo.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SpYyC.

Nilssonia sp. A
Taba. LCV, ¢ur. 1

KpaTtkoe onucanmue. JIucTbs 1enbHbIe, OBAIbHO-OKPYTJIBIE C TOPOYATHIM Kpaem, 25-
50 x 40 mm. CermeHThl CyNpOTHUBHBIEC, NPUKPEIUISETCS K CEepeluHEe BEpXHEW MOBEPXHOCTHU
paxuca, IOCTENIEHHO CYXXHUBAasACh K BEPXYILIKE; HWKHUU Kpal cpe3aH W 3aKpyIJIeH, BEpXyIlIKa
BbleMyaTas. JKWIKM TOHKHWE, MapajulelibHble, MPOCThIE, UHOTA AUXOTOMHUPYIOT HEJAIEKO OT
paxuca wiu y Kpasi, Ha 5 MM IIUPUHBI cerMeHTa npuxoautcs 7 xuiok [ Tpuac u topa..., 2008].

Mectonaxoxaenue. CesepHoe IIpumopse, Oacceiin p. bompmass VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.

Pacnpocrpanenune. BepxHuil Tpuac, HOpUICKHIL Spyc.

CYCADOPHYTES INCERTAE SEDIS
Ponx Taeniopteris Brongniart, 1832
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Taeniopteris ambabiraensis Srebrodoiskaja
Ta6a. LCVI - LCVII

KpaTrkoe onmucanue. JINCThsI pa3HBIX pa3MepoB, MPEUMYIIECTBEHHO KPYITHBIEC, OT
YUIMHEHHO-JIAHIIETHBIX /10 JICHTOBUJIHBIX, 20(k45 MM, K OCHOBaHUIO TTOCTENIEHHO CY)KHBAIOTCS,
nepexo/is B uepenok. Paxuc mmpunoit 2-4 MM ¢ TIpOIOJIBHBIM KelToOKkoM. Bepxyiika gucTheB
TPEYrOJIbHO-BHITSIHYTasl, OCTpas WJIM TPHUTYIUICHHas. JKWIKU TOJCTBIE, MPOCTHIE WU
TUXOTOMHPYIOT OAWH pa3 Ha Pa3IMYHOM PACCTOSHUU OT paxuca. Ha 5 MM mupuHsl mcra y Kkpas
npuxoautcs ot 6 10 11Kumoxk.

MecTtonaxoxaenue. CesepHoe IIpumopre, Oacceitn p. bonwsmas VYccypka, p.
ManunoBka, y c. ManunoBo; HOxnoe Ilpumopbe, HukHee TedeHue p. Amba, y XK.-A. CT
[IpoBanoso.

Pacnpocrpanenue. BepxHuii Tpuac, HOpUICKHI SpycC.

Taeniopterislinearis Mi et Sun
Ta6a. LCVIII

Kpatkoe onucanmue. JIuctes y3konuHenHsle, nannerneie, 10k7 MM, cyxkuBatomumecs
K BEpPXYIIKE M OCHOBaHHWIO, Tepexojs B depemok. Cpemnsis kuika mmpunon 0,7-1,0wmm, ¢
MPOJOJIBHON OOpPO3/AKOIi; OOKOBBIE - TOHKHE, T'YCThI€, IPOCThIC, MHOT/Ia AUXOTOMHUPYIOT OJIMH
pa3, IPUKPEIUISIOTCS MO/ YTIOM 50-60. Ha 5 MM 1uHb! ImcTa npuxoautcs 9-10 xunok

MecTtonaxo:xaenue. CesepHoe IIpumopne, Oacceiin p. bombmas VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL Spyc.

GINKGOALES
Pox Baiera C.F.W. Braun, 1843
Baiera minuta Nathorst
Ta6n. C

Kpatkoe onucanue. JIUCThs OT NIMPOKOKIMHOBUTHBIX IO MOIYOKPYTIIBIX, ITHPUHON
30-70 MM, Ha AJIMHHOM uepeuike. JIMCToBas IiacTUHKA C TITyOOKHM BBIPE30M, pacuiieHEeHa Ha
JIBE CUMMETpPUYHbIE KJIIMHOBUAHBIE K OCHOBAHHMIO YacTH, KaXKIas U3 KOTOPBIX COCTOUT U3 Tpex
y3kux Jionacteil. Koneunsix jomacreit okoio 30, OHMIIPOIOITOBATHIE C 3aKPYTJICHHONW WK 9yTh
HaJIpe3aHHOH BepxXymkoH, mupunoit 1,5-4,0mM. Ha kaxayr0 KOHEUHYIO JIONacTh MPUXOJUTCS
OT 2 10 4 KUJI0K

Mectonaxoxaenue. Cesepnoe IIpumopre, Oacceitn p. bonsmas VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SPYC.
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Pox Ginkgoites Seward, 1919
Ginkgoites sp. 1
Taoa. ClI

Kparkoe onucanme. Jluctesi KpymnHble, BeepOBUIHBIC, IIECTUIIONACTHEIE,
yepenkoBble. CpeIMHHBINA BBIPE3 AOXOTUT A0 Yepelika U JENIUT JUCTOBYIO IJIACTUHKY Ha JBE
YacTH, KaXJas M3 KOTOPHIX IMOJEJNeHAa Ha TPU MPOJOJTOBaThe JiomacTu. JnuHa naucteeB 63
yepemka 50 MM, mumpuna okono 100 mm, mmpuna cpennux yomnactet 8 u 12 mm. XKunku
HEMHOTOUYHNCIICHHbIE, TOHKHE.

Mectonaxoxaenue. IOro-3anagHoe [Ipumopne, HkHee TedueHue p. AmbOa, 2 KM
I0’)KHEe K.-1. cT. [IpoBanoso.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SpYyC.

Pox Sphenobaiera Florin,1936
Sphenobaiera paucipartita (Nathorst) Florin
Ta6a. CV

KpaTtkoe onucanmne. YKOpoueHHbIE TOOETH COCTOAT U3 S5-7 INCTHEB B Iyuke. JIMCThs
JUTMHHBIC, Y3KOKJIMHOBHIHBIE, niauHa 120 MM, mmupuHa y ocHoBaHms 1,5-2 MM, oTXOmAT OT
BEPXYILIKH YKOPOUYEHHOTO 1Modera, TMXOTOMHYECKHU BETBATCS Ha J[BE€ HEpACUJICHEHHbIE JIOMACTH.
Yros pacxoxIeHus JONACTeu 10-12. Jlonactu napajuleJIbHO-KpaiHUE, HAa KaXAYyI0 W3 HUX
NpUXOAUTCS 6-8 KUIIOK, BEPXYLIKH TYNO3a0CTPEHHBIE.

Mectonaxoxaenue. IOro-3anagnoe [Ipumopne, HkHee TeueHue p. AmbOa, 2 KM
I0)KHEE K.-1I. CT. [IpoBanoso.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SApYyC.

CONIFERALES
Pon Cycadocarpidium Nathorst, 1886
Cycadocarpidium erdmannii Nathorst
Ta6a. CVI, ¢ur. 1-6, 8, 9

Kpatrkoe omucanme. Yemyu npogonroBaro-oBaibHble, 7-16 x 2,5-3,5 MM, ¢
YeThIPbMsl, peaKo 5-6 kunkamu. CTepusibHbIE YEIIyH CEMEHHOIO KOMILJIEKCa KOPOTKHE, OT
JUHEHMHO-OBANIbHBIX J0 3a0CTPEHHBIX, OTKJIOHEHbl KHH3Yy, CEMeHa MeJKHUe, TapHbIe,
pacnpocTepThl MAPAIIIENBHO YEPEUIKY.

MecTtonaxo:xaenue. CesepHoe IIpumopne, Oacceiin p. bombmas VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

Cycadocarpidium parvum Kryshtofovich et Prynada
Ta6a. CVII, ¢pur. 1
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Kpartkoe onucanue. Yemyu okpyrno-sitneBunnoi Gpopmer, 18x8 mm, ¢ 5-6, peako 7-
8 kuiKamu, YepemKoBuIHbIe. Uenyn CeMEHHOTO KOMILJIEKCA OBAJIbHBIE, KPYIHBIE, 10 4 MM B
TUuameTpe, MapHbIE.

Mectonaxo:xkaenue. lOxnoe Ilpumopbe, HUKHee TeueHue p. PaszmonbHas, c.
Pa3nonrHOE.

Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH sIpyca.

Cycadocarpidium swabii Nathorst, 1911
Taba. CVII, ¢pur. 2-4

Kparkoe onumcanue. Yemyn okpyrio-sirneBuaHoN GOpMBI, UIMHOW 25 MM U
mmpuHoil 12 mym, ¢ 10-12xunkamu, yepemkoBuIHbIe. BepXyIky 1 OCHOBaHUS Yellyi TyIble,
CEMEHHOYCIIYHHbIE KOMIUIEKChI MEJIKHE, IJI0X0 PAa3BUTHI, CEMEHA HE COXPAHWIKCh.

Mectonaxo:xkaenue. lOxnoe Ilpumopbe, HUKHee TeyeHue p. PaszmonbHas, c.
Pa3nonrHOE.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SAPYyC.

Pox Podozamites (Brongniart) C.F.W. Braun, 1843
Podozamites angustifolius (Eichwald) Heer
Ta6a. CVIII

Kparkoe onucanme. Jluctes y3kue, nuHeiHo-maHnerHele, 60-70 x 5-7 wmw,
npukpervieHue cnupaibHoe. Illupokas cpenHsst YacThb JUCTa TOCTENEHHO CYXaeTcs K
MPUTYIUIEHHOH BepXyIlIKe U 0ojiee pe3ko K OCHOBaHMIO. JKHUIIKK TOHKHUE, Ha 5 MM HIHUPUHBI JTUCTA
npuxoautcs 10-12 xumox

MecTtonaxo:xaenue. CesepHoe IIpumopwe, Oacceiin p. bompmass VYccypka, p.
ManuHoBka y ¢. MaauHOBO.

Pacnpocrpanenne. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

Podozamites sujfunensis Prynada
Ta6a. CIX, CXl, CXIl

Kpatkoe onmumcanume. Ob6muctBennsie mobdern no 140 mm mmmnoil. Ock moberos
mupuHOW 10 1 MM. JIMCTBS yIIMHEHHO-SIMIIEBUIHBIC WA TIOYTH JIMHEHHBIE, COIMKEHHO-
ouepeansie, 17-50 x 7-12 mm. Bepxymika KIWHOBUIHAS WJIA TPUTYIUICHHAs, OCHOBaHHUE
KJIMHOBHUJIHOE, iepexosiiee B Kopotkuii (1,5-2MMm) uepemiok. XKuinku napasuienbHbie, HA 2 MM
mucta npuxoautces 5 xxuiok [[Ipunana, 1939; Tpuacu topa..., 2008].

Mectonaxoxaenue. HOxnoe Ilpumopwse, Oacceiin pexku Pazmonbhast, y c.
Pa3nonrHOE.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SpYyC.
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Podozamites ussuriensis Prynada
Tao6a. CXIII
Kpatkoe omnucanue. Jluctes mnannersnele, kpymuele, 100X32 mm. Bepxymika
Cy’KEHHasi, TY[03aoCTpeHHas, HauOobIIasi MUPUHA TPUXOAUTCS HA HUKHIOIO YacTh JIMCTOBOM
IUTACTUHKH; OCHOBAHHME Clierka 3aKpyrjieHHoe, Nepexojsdiiee B KOPOTKUN yepemiok. Kuiku
TOJICTBIC, PACCTOSIHUE MY HUMH 0Kkoj10 1mm [[Ipunana, 1939; Tpuacu ropa..., 2008].
MecTtonaxoxaenue. IOxnoe Ilpumopne, Oacceitn peku PasznonbHas, y c.
Pa3nonnHOE.
Pacnpocrpanenune. BepxHuil Tpuac, HOpUICKHIL Spyc.
CONIFERALES INCERTAE SEDIS
Pox Elatocladus Halle, 1913
Elatocladus prynadae Schorochova et Volynets
Ta6n. CXIV
KpaTtkoe onucanmue. Hepa3BeTBieHHbIC M pa3BETBICHHBIC BEreTaTHBHBIC MOOETH CO
CHHMPAIBbHBIM PACIONOKEeHHeM JHCTheB. OCh pPa3BeTBIECHHOrO IMo0era TONIIMHON 2 MM.
KoHeunbie mobern ouepensie, pacronoxens mox yriom 40° k ocu moGera. JIuCTbs THHEHHbIE,
odepeqHbIC, YEPEIIKOBBIC, MPUKPEIUIAIOTCS CHUPAIBHO, IBYPSAHO, TOA  YIJIOM 60-90 ,
u3rudascy KHU3y. JIMCThs 3ayXKEHBI K BEpXYIIKe, KOTopas okaHunBaercs kuiem [Volynets et al.,
2006].

Mectonaxoxaenue. Cesepnoe [Ipumopsne, 6accelin p. bonwmas Yccypka, p.
MasnnHoBKa, y ¢. ManuHOBO.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SPYC.
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2. TakcoHomunyeckum coctaB MoHryranckomn cdnopbi Npumopbs

B nanHoii TnmaBe B Tabau4HOW (opMe TpHBEACH TAKCOHOMHYECKHH COCTaB BCeH
nozaaerpuacoBoid (Monryraiickoit) ¢uopsl [Ipumopesi ¢ yderom peusun [Tpuac u 1opa...,
2008] KOJUTEKIMOHHOTO MaTepuayia W JaHHBIX 1O (iope B omyOiMKoBaHHBIX padorax A.H.

Kpumrodosuua, B.JI. IIpunana, U.H. Cpe6pomonbckoit u C.A. IIopoxoBoii.

Ta6n. 5. Takconomuueckuii cocraB Monryraiickoit ¢opsl [Ipumopbs

Table 5. The list of the taxonomical composition of the Mongugai Flora

DJIoprCTHYCCKUTT KOMILIEKC
Taxcon (Taxon) (Floral Assemblage)
Kiparisovo | Sadgopod Imalinovo Amba

Bryophytes *
Thallitessp. 1 * *
Thallitessp. 2

Lycopodiales

Lycopodites sp. * *
Lycopodiales sp. *

Equisetales
Neocalamites hoerens{Schimp.) Halle * * * *
Neocalamitesp. * * *
Equisetum angustu®chor. *
Equisetunsp.1 * *
Equisetum sp. 2 *
Equisetum sp. * * *
Equisetostachysp. *

Filicales

Todites mongugaicuSchor. * *
Todites  pseudoraciborskii (Srebrod.) .
Schor.
Todites ussuriensis (Schor.) Volyn. *
Clathropteris meniscioideBrongn. * * *
Clathropteris sp. *
Dictyophyllum nathorstiZeil. *
Dictyophyllum kryshtofovichirebrod. *
Dictyophyllumsp.1 *
Dictyophyllum sp.2 *
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[Mponomxenne Ta61.5

Takcon (Taxa)

DJIopuCTHYCCKUTT KOMILIEKC

(Floral Assemblage)

Kiparisovo

Sadgopod

Imalinovo

Amba

Camptopteris spiralitNathorst

Camptopteris japonica (Yok.) Kon'no

Camptopteris sp.

Hausmannia ussuriensi§rysht.

Cladophlebis nebbens{Brongn.) Nath.

Cladophlebis pseudodelicatula Oishi

Cladophlebis macrophylla Schor.

Cladophlebissp.

Acrostichopterigara Schor.

Acrostichopterist. rara Schor.

Sphenopteris sp.

Pteridospermales

Ctenozamitesp.

Thinnfeldia ambabiraensiSrebrod.

Thinnfeldia incisa Saporta

Thinnfeldia sp.

Imania heterophylla Krassil. et Schor.

Imania sp.

Tudovakia papillosa Schor. et Krassil.

Bennettitales

Anomozamites sp.

Otozamites sp.

Pterophyllum ambabiraensis(Srebrod.)
Schor.

Pterophyllum ctenoide®ishi

Pterophyllum inna&chor.

Pterophyllum marginaturynger

Pterophyllum nathorstiew.

Pterophyllum sinenskeee

Pterophyllum pseudopinnatifiduSchor.

Pterophyllum parvifoliunSchor.

Pterophyllum vittiformisSchor. et Volyn.

Pterophyllum sp.

Pterophyllum sp.A

Sphenozamites sp.

Williamsoniella kryshtofovichii Volyn.

Cycadales

Ctenis elegantum Volyn. et Schor.

Ctenis sp.1

Ctenis sp.2
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[Tponomkenne Tabi. S

DJIoprCTHYCCKUTT KOMILIEKC
Taxcon (Taxa) (Floral Assemblage)
Kiparisovo | Sadgopod Imalinovo Amba
Nilssonia mongugaica (Srebrod.) Schor/| et .
Volyn.
Nilssonia petiolata Schor. et Volyn. *
Nilssonia sp.A *
Nilssonia sp.b *
Nilssonia sp. * * *
Pseudoctenis mongugaica Pryn. * * *
Cycadophytes incertae sedis
Taeniopteris ambabiraensis Srebrod. *
Taeniopteris linearidli et Sun. *
Taeniopteris cflinearis Mi et Sun *
Taeniopteris paraspathulata Srebrod. * * * *
Taeniopteris stenophylla Krysht. * * *
TaeniopterigiangiaolingensisSun * *
Taeniopteriscf. tiangiaolingensisSun *
Taeniopterissp. *
Taeniopterig?) sp.1 * *
Ginkgoales
Baiera minuta Nath. *
Baiera sp. * *
?Baierella sp. * *
Ginkgoitessp. * *
Ginkgoites sp. 1 *
Sphenobaiera paucipartita (Nath.) Florin *
Sphenobaiera sp. *
Glossophyllunsp. * *
Czekanowskiales
Czekanowskia ex gr. rigida Heer *
Czekanowskia sp. *
Phoenicopsi€x gr. angustifolia Heer * *
Phoenicopsisf. angustifolia Heer *
Phoenicopsisp. *
Ixostrobus pacificus Volynets et Schor. * *
Leptostrobus cf. mollis Pryn. *
Coniferales
Cycadocarpidium erdmanniath. * *
Cycadocarpidium parvurkrysht. et Pryn. *
Cycadocarpidium swabii Nath. *
Cycadocarpidiunsp. 1 *
Cycadocarpidiunsp. * * * *
Cycadocarpidiostrobus sp. *
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OxoHuanue Tada. 5

DJI0pHCTHYCCKUTT KOMILIEKC
(Floral Assemblage)

Takcon (Taxa)
Kiparisovo | Sadgopod Imalinovo Amba

?Swedenborgia sp.

Podozamites angustifoliy&ichw.) Heer

Podozamiteslistans(Presl) Braun

Podozamitesf. distang(Presl) Braun

Podozamites giganteum Sun

Podozamites kiparisovkensiSrebrod. ef . .
Schor.

Podozamitesex gr.lanceolatus(L. et H.) . . .
Schimp.

Podozamites mongugaicus Pryn.
Podozamites nobiliSun

Podozamitegx gr. schenkiHeer
Podozamites sujfunendsyn. (MS)
Podozamites ussuriensis Pryn.
Podozamites sp.
Pityophyllum sp.
Pityophyllumex gr. nordenskioldii (Heer) * *
Nath.
Cheirolepidium sp.
Stachyotaxua gracilis Srebrod.
Elatocladus elegantus Volyn. et Schor.
Elatocladus prynada&chor. et Volyn.
Elatocladussp.

Seeds, Cones, Strobili
Carpolithes cinctus Nath.
Carpolithes heerilrur.-Ket.
Carpolithes minoPryn.
Carpolithes mongugaicuSrebrod.
Carpolithessp.
Conites ambabiraensiSrebrod.
Conitessp.
Drepanolepis squamulosa Srebrod.
Strobilithes sp.

B wurore, B cocraBe mo3aHerpuacoBoil diopsl [Ipumopbs mpuHuMaer ydactue 121
TaKCOH. MOXOOOpa3Hble - 2, TJIAYHOBUAHBIE — 2, XBOIIOBBIE - 7, mamopotHuku - 20,
NTEPUAOCIIEPMOBBIE - 7, OcHHETTUTOBBIE - 15, mukamoBbie — 9, MUKaAOPUTH HESICHOTO
CUCTEMATHUECKOTO IMOJOKEHUS — 9, TMHKIOBBlE — 8, YEKAHOBCKUEBBIE — [, XBOUHBIE - 206,

U30JIUPOBaHHbBIE CEMEHA - 5, MMIIKK - 2, CTPOOMIIbI - 2.
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3. ConocTtaBrneHue MoHryranckou cpnopsl ¢ nosgHeTpuacoBbiMu hnopamu
Kutas n apyrnx conpepenbHbIX TeppPUTOPUNA
B 3akirouenne xoTenoch Obl CKa3aTh HECKOJIBKO CJIOB O ¢x0jcTBe MoHTyraiickoi (iopsl

[Tpumopsbs ¢ diaopamu conpenenbHbIX paitoHoB Anonnu, Kopen n Kurasi.

3.1 No3aHeTpunacoBas dnopa AnoHunn

B SInonuu nHaubosee 6oratoii u oomisHOM (104 Buaa) sBiIsieTCs O3IHETPHACOBas (uiopa
u3 rpynnel Hapusa [Oishi, 1932, 1940; Oishi, Huzioka, 1938; Kimur&®80]. B Bo3pactHoM
OTHOIIICHWH OHA COOTBETCTBYET HOPUIICKOMY PYCY, T.K. Ha CIOSIX € (JIOPOH COTIIACHO 3aJIETafoT
Mopckue ominokenus ¢ Monotis ochotica[Teraoka, 1959].Hopuiickue ¢uopsr [Ipumopss, u
6onee Bcero amOuHckuii @K, cpaBHuMeI ¢ aopoit Hapusa. [[ins HUX XapaKTepHO 3HAUUTEIBHOE
ydacTHe MmarnopoTHHKOB cemerictBa Dipteridaceaen nukamoduror (Pterophyllum nathorstii, P.
ctenoides, nexoropeie Buasl Nilssonia u Taeniopteri, oosmunsr xBomm (Neocalamites
hoerensi} runkroseie (Sohenobaierasp.,Baiera minutau xsoiinsie (Pityophyllum, Ixostrobus,
Elatocladus, Podozamitgscpaiine peaxu B HUX YeKaHOBCKHEBBIE.

Jlpyroii m3BecTHe#Ie TpuacoBoil ¢iopoit Anonum sBmsercs Quopa Smarytu wu3
rpymmsl Muns - dopmaruit Momonoku u Aco [Kon'no, Naito, 1978; Oishi, 1932, 1940; Oishi,
Takahashi, 1936; Takahashi, 19944.Bo3pacT ycranaBnuBaeTcs B mpeieiax KapHHUCKOTO BeKa
[Kimura, 1980]. ®nopa Smarytu u kapuuiickue ¢iaopbl [IpuMopesi UMelOT oOIIME BUJIBL
Neocalamites hoerensis, Clathropteris meniscioides, Todites pseudoraciborskii (=Cladophlebis
raciborskii), Cladophlebis nebbensis, Podozamites schenkiexPgr. lanceolatusa takke
poxsl: Equisetum, Equisetostachys, Nilssonia, Taeniopte@ycadocarpidiumB stux ¢iopax
BEJIMKO y4yacTHE TMamopoTHHKOB cemelictBa Dipteridaceae, 3nauntenbHa posib XBOWHBIX H

IUKAT0(PHUTOB.

3.2 NosgHeTpuacoBas dnopa Kutas

B Kutae BoIfiensitoTCs, TIIaBHBIM 00pa3oM, JBa TUIIA MTO3THETPHACOBBIX (IIop: "ceBEepHBII
tuni" ¢ Danaeopsis-Bernoulliar "roxusnii Tun" ¢ Dictyophyllum-ClathropterigSun, 1993; Sun
et al., 1995; Li et al., 1995].Cépepnbiii Tun" cocraBistor ¢uiopsl Supuan (Yanchang)u
Csoxokoy (Xiaohekou)uszyuennsie u3 6osee 20 mectonaxoxacHuii. [To pojoBoMy U BUIOBOMY
COCTaBy 3TH (JIOPHI 3HAYUTEIBHO OTINYAIOTCS OT MOHTyraickoi. XapakTepHbIMU BUIAMU IS
kutaiickux ¢uop seastoress Bernoullia zeilleri P'an,Danaeopsis fecunda Hall&lossophyllum
shensienseSze, Sinozamites leeiana Szd@odites shensiensiSze Thinnfeldia rigida Sze,
Sphenozamites chang8ze, Ginkgoites chiwiiSze, kotopsie He npunuMaT ydactus B OK

no3aHero tpuaca [IpumMopss.
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"FOxkupiii THI', 3TO, TiaBHBIM oOpasoMm, ¢uopsl Croitpaxs (Xujiahe), Baiioaux
(Baoding) uz Ceruyans (Sichuan)u Tsubisonunckas (Tiangiaoling)us nmposunimu 13unnHb
(Jilin) [Li, 1964; Hsu et al., 1979; Sun Ge, 1998).cocraBe MO3AHETPUACOBBIX GIIOp W3
ChluyaHs TOMUHHPYIOT [IUKaI0(GUTHI U MATIOPOTHUKHU ceMeiicTBa Dipteridaceae uro mo3sosser
cOMmKaTh €€ ¢ HOPUUCKUM dTaroM pa3Butus ¢uopsl [Ipumopes. OgHako Bo diope “"10KHOTO
Tuma" MPUHUMAIOT ydacThe npenactaButenu poaoB Goeppertella, Abropteris, Ptilozamites,
Drepanozamites, Doraapexhyllum, Nilssonioptetisopsie He ooHapyxeHsl B @K IIprumopssi.

Tsupusomuuckas (Tiangiaoling) mopa u3 npopunnuu [[3uamas [Sun Ge, 1979, 1981,
1990, 1993Juaxoautcst B HenocpeacTBennoi ommszoctu (150 kM) oT cpeaHeHOPUICKOM (HIOPHI
amOuHckoit cBuThl (amOuHCckmii ®PK) Pa3gonpHeHCKOro ¥ paHHEHOPHUCKOW  (IopbI
uManuHoBcKoM  Tommu Ilaptusanckoro ©OacceiitHoB IIpumopes. OOmmMH  TakCOHaAMH
yrnomsHyTeIX Guiop sBistoress  Equisetum, Neocalamites (N. hoerensis), Equisetostachys,
Dictyophyllum (D. nathorstii, D. kryshtofovichii), Clathropteris, Hausmannia (H. ussuriensis),
Todites (“Cladophlebis” pseudoraciborskii), Cladophlebis (C. nebbensis), Thinnfeldia (T.
incisa), Pterophyllum (P. ctenoides), Nilssonia, Ctenis, Pseudoctenis, Taeniopteris (T.
stenophylla, T. tiangiaolingensis), Baiera, Sphenobaiera, Ginkgoites, Phoenicopgs (.
angustifolia), Cycadocarpidium (C. erdmannii, C. swabii), Podozamites (P. distans, P. schenkii,
P. nobilis), Stachyotaxusu Elatocladus [lomunupoBanue 1uKag0pUTOB U  OOHIHE
narnopoTHUKOB cemeiictBa Dipteridaceage a Ttaxke pasHooOpa3ue IUKATOKAPIIHIHCBBIX
commxaroT 3TH (iopsl. TakcoHOMUYECKUH cOcTaB (IOp U MPOLBETaHHUE KAMIITONTEPUIUEBBIX U
UKAaT0(PHUTOB CBHUAETEILCTBYIOT O BO3MOXHOM (OPMUPOBAHHUU HMX B YCJIOBHUSIX TPOIUYECKO-
CyOTpONHMYECKOro KJIMMara, a yuyacTHe pa3HOOOpa3HBIX TMHKIOBBIX M XBOMHBIX INpEAIoJaraer,
CKOpee BCEro, MPeHMYIIECTBEHHO CYOTPOIINYECKHE YCIOBUSI.

®dnopa u3z ¢opmarnmu Jlomoanpwkans (Luoquanzhan)s [dymunune (Dongning) us
npoBuHnuun Xeinyiasa [Mi et al.,, 1984] mo TakCOHOMHYECKOMY COCTaBy OYECHb OJIM3Ka C
Mownryraiickoii ¢uiopoii [Ipumopss. O0mmmu s Hux sBisitotces: NeocalamiteSN. hoerensis
Todites, Thinnfeldia T. incisa), Pterophyllum, Nilssonia, Taeniopteris, Anomozamites,
Ginkgoites, Baiera, Sphenobaiera, CzekanowsKiar{gida), Phoenicopsis, PodozamitgB.
lanceolatus, P. distans, P. gigantgu€ycadocarpidium(C. erdmannii u Pityophyllum B
IIeJIOM TAKCOHOMHYECKHN COCTaB 3TOH (uiopsl Kutast oueHb 0JIM30K K caaropojckomy (mo3aHui
KapHuil) ¥ uManuHOBcKOMY (panHuit Hopuii) @K, XOTs Ha BHIOBOM YPOBHE HMEIOTCS
oTpezieNIeHHbIE Pa3IuiHUsL.

dnopa u3 dopmarmu Xyumaxs (Hsuchiaho)cesepo-Bocrounoro Ceruyans [Ye et al.,
1986] 6sm3ka kK MoHryraiickoi ¢uiope Mo JOMHHHUPOBAHUIO M Pa3HOOOPAa3HIO MANlOPOTHUKOB

cemetictBa Dipteridaceae, yuactuto xBoitbix Podozamites-Cycadocarpidium ruHKroBbix
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Baiera-Sphenobaiera, rakke 00muio u pa3Ho00pasuio IUKaI0(PUTOB, BCE 3TO MO3BOJISIOT HaM

coroctaBuTh 31y hropy Kutas ¢ amOunckum OK.

3.2 MNo3gHeTpunacosas cpnopa Kopeu

[Tosnuerpuacosas ¢uiopa agonr momxyoctpoBa Kopest u3BecTHa maBHO, a B MOCEAHEE
Bpemsi u3y4anack Kumypoir m Kumom [Kimura, Kim, 1984, 1985].CpaBuenue ee c
Momnryraiickoit ¢aopoit [Ipumopssi mMmokaszano, 4TO WX OOMIMMH WU OIWU3KUMH BUIAAMH
spistorcs Neocalamites hoerensi(&N. carrere), Clathropteris meniscioide$=C. obovata),
Dictyophyllum kryshtofovichi{=D. exilg, Hausmannia ussuriensis, Todites mongugaictis
denticulatu$, T. pseudoraciborskii (=T. raciborsBji Phoenicopsis angustifolia, Podozamites
distans, P. schenkih taxxe mpencraBurenu poxoB Otozamites, Anomozamites, Ctenozamites,
Ctenis, Taeniopteris, Pseudoctenis, Baiera, Sphenobaiera, Czekanowskia, Pityophyllum

Elalocladus, Cycadocarpidium.
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4. UnnocTpaTUBHbLIA MaTepuan

llustrative material

Ha doroTtabnuuax npuBeaeHsl W300pakeHHUsT OOJIBINECH YacTH TaKCOHOB, JJISI MHOTHX M3

KOTOPBIX JaHbl OMMUCAHUA.

[Ipumedanue: B MIUTFOCTPAIUSAX OJHO JEJICHNE MacIITaOHOM JIMHEHKH COOTBETCTBYET 1 MM
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4.1. KunapucoBckum (priopucTu4ecknm KoMnrnekc
Ta6umuna | = Plate |

»

®dur. 1, 2.Neocalamitesp. bacceiinp. Kunapucoka, pyd. TpaKTOPHBIA.
®ur. 3. Genozamitesp. baccelinp. Kunapucoska, . 3eMIsIHUYHASL,

®dur. 4. Taeniopteris stenophylla. Bacceiip. Kumaprcoska, r. 3eMIssHIYHASL
®ur. 7, 8.7Baierella sp.bacceiin p. Kunapucoka, r. 3eMissHUYHasL

Fig. 1, 2. Neocalamitesp. Kiparisovka River basin, Traktornyj Creek.

Fig. 3. Ctenozamitesp. Kiparisovka River basin, Zemlyanichnaya Hill.

Fig. 4. Taeniopteris stenophylla. Kiparisovka River basin, Zemlyanichnaya Hill.
Fig. 7, 8. Baierella sp. Kiparisovka River basin, Zemlyanichnaya Hill
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Taoauna Il

.lllllll.l.ll

@ur. 1, 5 Otozamitesp.OTneyaTky U30IUPOBAHHBIX CETMEHTOB M )KUIKOBAaHHE B HUX, Oaccelin p. Kunapucoska,
r. 3eMIISIHUYHasl.

®ur. 2, 4. Taeniopteris stenophylla®parment nuneitHoro sucra (pur. 2), OCHOBaHHE JHCTA M XapakTep
xukoBanus (¢ur. 4). bacceitn p. Knmapucoska, r. 3eMIIsSHUIHASL.

®@ur. 3.Carpolithes heeriCems, 6acceitn p. Kumapucoska, T. 3eMIssHUYHAS.

®@ur. 6. Podozamites kiparisovkens¥skuii nzonmposannsrii auct. bacceitn p. Kunaprucoska, pyd. TpakTopHBIii.
®@ur. 7.Cycadocarpidiunmsp.Meractpo6. Bacceiin p. [lepeBo3nas

Fig. 1,5.0tozamitesp. Isolated segments and venation in them, Kiparisovka River basin, Zemlyanichnaya Hill.
Fig. 2, 4. Taeniopteris stenophyllgA fragment of linear leaf (Fig. 2), leaf base and the type of venation (Fig. 4),
Kiparisovka River basin, Zemlyanichnaya Hill..

Fig. 3. Carpolithes heeriSeed, Kiparisovka River basin, Zemlyanichnaya Hill.

Fig. 6. Podozamites kiparisovkensNarrow isolated leaf. Kiparisovka River basin, Traktornyj Creek.

Fig. 7.Cycadocarpidiunsp. Megastrobili. Perevoznaya River basin
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Taoauna Il

LY PR R

4

®ur. 1-5. Gozamitesp. M301upoBaHHBIECEIMEHTHI.
®dur. 6-10. Taeniopteris cf. tiangiaolingensis ®parmMeHTsl JIHHEHHBIX JHCTHEB U
KHUJIKOBaHUE B HUX. bacceitn p. KunapucoBka, r. 3eMissHUYHAsL

Fig. 1-5. Otozamitesp. Isolated segments.

Fig. 6-10.Taeniopteriscf. TiangiaolingensisFragments of linear leaves and venation in them.
Kiparisovka River basin, Zemlyanichnaya Hill
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®ur. 1-5, 7. Bdozamites kiparisovkensigzonupoBaHHbIe JTHCTbS.
@ur. 6. O0aMCTBEeHHBIH TTOOET .

bacceiin p. Kunapucoska.

Fig. 1-5, 7. Podozamites kiparisovkensdsolated leaves.
Fig. 6. Liafy shoot.
Kiparisovka River basin
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Taoauna V

®ur. 1-3, 5. Bdozamites kiparisovkensigzonupoBaHHble JTHCTbS.
@ur. 4. O0a1CTBEHHBIA TOOET.

bacceiin p. Kunapucoska

Fig. 1-3, 5. Podozamites kiparisovkensdsolated leaves.
Fig. 4. Leafy shoot.

Kiparisovka River basin
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4.2. Capgropoackon priopucTuH4eCcKMn KOMnneke
Sadgorod Floral Assemblage

Taommua VI

®ur. 1, 3. Neocalamites hoerensis. OnucTBeHHEOKOBBIE TOOETH, OacceliH p. HexunHka;
®dur. 2, 8.Neocalamites hoerensi€teom. bacceiin p. PUIUNNIOBKA;
®ur. 4-7.Neocalamites hoerensis. MyroBeuincThsimu, p. boraras, Caaropon, maxrta JieoHosa.

Fig. 1, 3. Neocalamites hoerendigafy lateral shoots. Nezhinka River basin.

Fig. 2, 8. Neocalamites hoerensis. Stems. Filipovka River basin.

Fig. 4-7. Neocalamites hoerensis. Verticils with leaves. Sadgorod Railway Station, Bogatay:
River basin, Leonov mine
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Tabauua VIl

Neocalamites hoerensi3onupoBannsie nucths. bacceiin p. @unmunmoska.

Neocalamites hoererss Isolated leaves. Filipovka River basin
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Taomuma VIl

Todites mongugaicusparMenT rmepa BToOporo mopsjaka 1 KUJIKOBaHUE B MEPhIIIKax. bacceiin
p. Gunumnmnoska

Todites mongugaicu# fragment of bipinnate frond and venation in pinnules. Filipovka River
basin
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Taomuma IX

®ur. 1. Todites mongugaicu®/4yacTok criopoHOCHOro Tiepa. baccelin p. Oununmnoska.
®ur. 2, 3.Todites mongugaicu€ tepuibHbie iepbs. bacceiin p. @uIUIIOBKA

Fig. 1. Todites mongugaicué part of fertile pinnae. Filipovka River basin.
Fig. 2, 3. Todites mongugaicuSterile fronds. Filipovka River basin
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Taomuma X

Todites mongugaicus. ®parMeHThI KPYITHBIX ITIEPhEB BTOPOTo mopsiaka. bacceits p.
QununnosBka

Todites mongugaicus. Fragments of leave large, bipinnate. Filipovka River basin
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Taomuma Xl

Todites mongugaicus. dparMeHT BepXyIICUHONW Y4acTH OOJIBIIOTO CTEPUIIBHOTO Mepa. bacceiin
p- @ununmoska

Todites mongugaicus. A fragment of the upper part of leave large. Filipovka River basin
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Tao6muma XlI

®ur. 1. Todites mongugaicugIpukperuieHue nepreB K paxucy JuCTa,

®ur. 2, 3. Todites mongugaicus®parMeHThl BEpPXYIICYHBIX IEPhEB M JKUIKOBAHUEC B
HEpBIIIKaX.

bacceitn p. @ununnoska
Fig. 1. Todites mongugaicughe attachment of pinnae to the rachis of leave.

Fig. 2, 3. Todites mongugaicusragments of apex leaves and venation in pinnules.
Filipovka River basin
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Taomnuma XIlI

®ur. 1, 2. Odites mongugaicus. ®opM@OHEYHBIX TEPHIIIEK 1 KUIKOBAHHE B HUX.
®ur. 3. Todites mongugaicus. ®opMeEpsIIIeK B CpeIHEi YacTh mepa.

®ur. 4. Todites mongugaicus. YacTsiopaHrusi ¢ yTONIICHHBIME KiIeTKamu (x166).
baccelin p. ®ununmnoBka

Fig. 1, 2. Todites mongugaicus. The form of distal pinnules and venation in them.
Fig. 3. Todites mongugaicus. The form of pinnules in the middle part of leave.
Fig. 4. Todites mongugaicus. A part of sporangium with incrassate xE8)(
Filipovka River basin

65



Taoauua XIV

Todites mongugaicus. ®parMeHT HUKHEH YacTH Mepa M OYepeIHOE MPUKPEIICHUE MEPhEB K
paxucy. baccelin p. @ununnoBka

Todites mongugaicus. A fragment of the lower part of pinnae and alternate attachment of
pinnates to the rachis. Filipovka River basin
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Taomuma XV

Todites mongugaicus. JXunkoBanue B KPYIHBIX TIEpBIIIKaX Bald. bacceH p.
PununnoBka

Todites mongugaicus. Venation in large pinnules of a frond. Filipovka River basin
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Taonuua XVI

j

®ur. 1, 2.Hausmannia ussuriensis. L{enmmiicT ¥ XapaKTepHOE KUITKOBAHHUE.
®ur. 3. ossophyllunsp. ®parMeHTH30IHPOBAHHOTO JIMHEHHOTO JIUCTA.
®ur. 4. Sphenozamitexp. @parmeHTICTa U )KUIKOBAaHHUE B HEM.

baccelin p. @ununmnoBka

Fig. 1, 2. Hausmannia ussuriensis. Complete leaf and typical venation.
Fig. 3. Glossophyllunsp. A fragment of isolated linear leaf.

Fig. 4. Sphenozamitep. A fragment of leaf and its venation.

Filipovka River basin
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Taomuua XVII

Cladophlebis nebbensis. M3omupoBanHbie (parMeHTHl MEPbEB M XapakTep JKHIKOBAHUS B
THEphIIIKaXx.

@ur. 1. bacceiin p. Hexxunka.

®ur. 2-4. bacceiinp. OumunmoBka

Cladophlebis nebbensis. Isolated fragments of pinnae and the type of venation in pinnules.

Fig. 1. Nezhinka River basin.
Fig. 2-4.Filipovka River basin
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Taomuma XVIII

®ur. 1. Equisetunsp. M3oaupoBaHHBICY3T0BbIC TIEPETOPOIKH C MPUKPEIUICHUEM JTHCTheB. bacceiin
p. @ununmnoska.

®@ur. 2-3. Equiseturnsp. Cte6nuB o6acTu y3i0Boii ieperopoaku. bacceitn p. ®uummoBka.

®ur. 4. Cycadocarpidiunsp. Meractpooun P. Boratas, x.-1. ct. Caaropon, maxta JleoHOBa.

@ur. 5. Baiera sp. Otneuatoriiucra BeepoBuaHoi hopmbl. bacceiid p. ApreMoBKa.

®ur. 6. Carpolithes mongugaicus. CeMsacceiit p. ®UIHIIOBKA.

@ur. 7. Lycopoditesp.®parmenTs BeTBsimuxcs moderos. bacceiin p. KueBuvanka, pyd. [11axToBbIid.
@ur. 8. ?Baierella sp. Orneuaromucra. bacceiin p. @uiunmoBka

Fig. 1. Equisetunsp. Isolated nodal membranes with attachment of leaves. Filipovka River basin.
Fig. 2-3. Equiseturmsp. Stems in nodal membrane part. Filipovka River basin.

Fig. 4. Cycadocarpidiursp. Megastrobili. Bogataya River, Sadgorod railway station, Leonov mine.
Fig. 5. Baiera sp. Impression of fun-like leaf. Artyomovka River basin.

Fig. 6. Carpolithes mongugaicus. Seed. Filipovka River basin.

Fig. 7. Lycopoditesp. Fragments of branching shoots. Knevichanka River basin, Shakhtovy stream.

Fig. 8. ?Baierella sp. Impression of a leaf. Filipovka River basin 70



Taomuma XIX

Nilssonia mongugaica. ®parMeHTsl THHEHHBIX JTUCTHEB U XapaKTep KUIKOBAHHS B HUX:
¢ur. 1— Gacceitn p. [lecuanka,

¢ur. 2, 3— Gacceitd p. KueBnvanka, pyd. llIaxToBbIH,

¢ur. 4, 5- p. boraras, x.-1. ct. Cagropon, maxrta JleoHoBa

Nilssonia mongugaica. Fragments of linear leaves and the type of venation in them:
Fig. 1. Peschanka River basin,

Fig. 2, 3. Knevichanka River basin, Shakhtovyj Creek,

Fig. 4, 5.Bogataya River basin, Sadgorod Railway Station, Leonov mine

71



Taomuma XX

Nilssonia mongugaica. CkoruieHue THHEHHBIX JINCTHEB U XapaKTep JKUIKOBAHUSI.
P. boraras, x.-1. ct. Canropog, maxta JleonoBa

Nilssonia mongugaica. A packing of linear leaves and the type of venation in them.
Bogataya River basin, Sadgorod Railway Station, Leonov mine
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Taomuma XXI

®dur. 1, 2. Nilssonia mongugaica -paszauunbie (GparMeHThl JHHEHHBIX JHUCTHEB C THIHYHBIM
KHUIJIKOBaHHEM U (opmoii Bepxyiek. bacceitn p. KneBnuanka, pyd. [laxToBblil.

Fig. 1, 2. Nilssonia mongugaica — various fragments of linear leaves with typical venation and th:
form of apex. Knevichanka River basin, Shakhtovyj Creek
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Taomauua XXII

®dur. 1, 2. Nilssonia mongugaica./luneiinbie JHUCThS € SPKO BBIPAXKCHHBIM T'YCTHIM
xuikoBaHueM. bacceiin p. KneBnuanka, pyu. [llaxToBsiii

Fig. 1, 2. Nilssonia mongugaica. Linear leaves with distinct marked venation. Knevichanka
River basin, Shakhtovyj Creek
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Taomuma XXIII

Taeniopteris paraspathulata: pazanunsgparMeHThI THHEHHBIX JTUCTHEB U KUIIKOBAHHE B HUX:
¢ur. 1, 6— Gacceiin p. Ilecuanka,

¢ur. 2 - p. Boraras, x.-1. ct. Cagropos, maxra Hukonaenko,

¢ur. 3- p. boraras, x.-1. ct. Cagropon,

¢ur. 5— p. Kuesnuanka, pyu. [1laxToBBIii.

®ur. 4. Taeniopteris paraspathulata. Huwxassacts mucra ¢ uepemikom, 6acceita p. Hexxunka

Taeniopteris paraspathulata: fragments of the linear leaf and venation in them:

Fig. 1, 6 — Peschanka River basin,

Fig. 2 — Bogataya River basin, Sadgorod Railway Station, Nikolaenko mine,

Fig. 3 — Bogataya River basin, Sadgorod Railway Station,

Fig. 5 — Knevichanka River basin, Shakhtovyj Creek,

Fig. 4 — Taeniopteris paraspathulata. Lower part of leaf with petiole. Nezhinka River basin
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Taomuua XXIV

®dur. 1. Taeniopteris paraspathulata. IToumonasiii tuHeiHbI aUCT. P. Boraras, x.-1.
ct. Caaropog, maxrta Hukomnaenko.

®dur. 2. Taeniopteris paraspathulata. Cpegussmcts nmucra. bacceitn p. Hexunka
Fig. 1. Taeniopteris paraspathulata. Almost complete linear leaf, Bogataya River basin, Sadgoro

Railway Station, Nikolaenko mine.
Fig. 2. Taeniopteris paraspathulata. Middle part of a leaf. Nezhinka River basin
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Tadmuuma XXV

®dur. 1. Taeniopteris paraspathulatabparment cpenueit wactu nmcra. P. boraras, x.-1. CT.
Canropog, nraxrta JIeoHOBa.

®dur. 2. Taeniopteris paraspathulatabparment Bepxueii yactu aucra. P. Boraras, ».-1. cT.
Canropon

Fig. 1. Taeniopteris paraspathulata. A fragment of middle part of a leaf. Bogataya River basin,
Sadgorod Railway Station, Leonov mine.

Fig. 2. Taeniopteris paraspathulata. A fragment of upper part of a leaf. Bogataya River basin,
Sadgorod Railway Station
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Taomuma XXVI

®ur. 1. Taeniopteris paraspathulata. [ToummonHbIi TUHESHHBII JTHCT.

®dur. 2. Taeniopteris paraspathulataXapakreproe xunkoBanue. @parment nucra ¢ ¢ur. 1.
bacceiin p. Hexxunka

Fig. 1. Taeniopteris paraspathulata. AlImost complete linear leaf.

Fig. 2. Taeniopteris paraspathulata. Typical venation. A fragment of a leaf shown in Fig. 1.
Nezhinka River basin
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Taeniopteris paraspathulata.
@parMeHThl JTUHEHHBIX JINCTHEB:

¢ur. 1, 2- 6acceiin p. Hexxunka,

¢ur. 3- p. Boraras, x.-1. ct. Cagropos

Taeniopteris paraspathulata.

Fragments of linear leaves:

Fig. 1, 2. Nezhinka River basin.

Fig. 3.Bogataya River, Sadgorod Railway Station

Tabmauma XXVII
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Taomuma XXVIII

Taeniopteris stenophylla: ¢ur. 1 - ocHoBanue nucra, Gpur. 2 - Bepxylika JucTa, (pur. 3 - mouTH
TIOJTHBIN JTUCT, pur. 4 — pparMeHT TUHEHHOTO JTUCTA.
bacceitn p. @ununnoska

Taeniopteris stenophylla: Fig. 1 — leaf basekig. 2 — leaf apextig. 3 - almost complete ledfig. 4
— a fragment of linear leaf. Filipovka River basin
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Taomuma XXIX

®dur. 1. Taenioperis tiangiaolingensi®©parMenT jucra ¢ XapaKTEpPHOMH BEPX yIIKOM.

®ur. 2. Taenioperis tiangiaolingensi®parmMeHT iucTa ¢ XapaKTePHBIM KHITKOBAHUEM.
baccelin p. @ununmnoBka

Fig. 1. Taenioperis tiangiaolingensis. A leaf fragment with a typical apex.

Fig. 2. Taenioperis tiangiaolingensis. A leaf fragment with specific venation.
Filipovka River basin
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Taomuma XXX

dur. 1, 2. Taenioperis tiangiaolingensis- ¢gparMeHThl JIMHEWHBIX JHUCTHEB C XapaKTEPHBIM
s)kusikoBanueM. baccelin p. @uinnmnoska.

Fig. 1, 2. Taenioperis tiangiaolingensisfragments of linear leaves with typical venation.
Filipovka River basin
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Taomuma XXXI

Taenioperis tiangiaolingensigur. 1 - pparmMeHT BepxHeil yacTu THUHEHHOTO JHcTa. bacceiH p.
OwmnoBka, Gur. 2-4- ©30JIUpOBaHHbIC PPArMEHTHI JIMHEWHBIX JIUCTHEB U )KHJIKOBAHNE B HUX.
P. boraras, x.-1. ct. Caaropo.

Taenioperis tiangiaolingensi$ig. 1 — a fragment of apex linear leaf, Filipovka River basin,
Fig. 2-4 — isolated fragments of linear leaves and venation in them. Bogataya River basin,
Sadgorod Railway Station
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Taomuuma XXXII

®dur. 1, 3, 5. Beudoctenis mongugaica. ®parMeHTRIMEHTHPOBAHHBIX JIUCTHEB. bacceiiu p.
IIecuanka.

®dur. 2. Pseudoctenis mongugaica. /Ipa3HOBEIMKHX ITOYTH MMOJIHBIX JIUCTa. bacceits p.
QuunmnoBka.

®dur. 4. Pseudoctenis mongugaica. ®parMerncTa ¢ XapaKTEPHBIM XHJIKOBAaHHEM B CETMCHTaX.
bacceitn p. @ununnoska

Fig. 1, 3, 5. Pseudoctenis mongugaica. Fragments of segmented leaves. Peschanka River basir
Fig. 2. Pseudoctenis mongugaica. Two almost complete leaves of different sizes. Filipovka Rive
basin.

Fig. 4. Pseudoctenis mongugaica. A leaf fragment with typical venation in segments. Filipovka
River basin

84



Taomuma XXXIII

Podozamites angustifolius. ®parmewbdiucTeennoro nmodera. bacceitn p. Hexunka

Podozamites angustifolius. A fragment of leafy shoot. Nezhinka River basin
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Taomuma XXXIV

Podozamitegx gr Lanceolatus. ®parmennomucreenHoro nobdera. bacceiin p. ®ununmoska

Podozamitegx gr Lanceolatus. A fragment of leafy shoot. Filipovka River basin
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Taomuuma XXXV

®dur. 1, 2. Bdozamites mongugaiCuSKkoricHHe H30IHPOBAHHBIX JINCThEB. bacceitH p.
®ununnoska, y c. Ilonosa 'opka

Fig. 1, 2. Podozamites mongugaicéspacking of isolated leaves, Filipovka River basin near
Popova Gorka Village
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Taomuuma XXXVI

®ur. 1 Podozamites mongugaicus. M301upoBaHHEECTHS ¢ XapaKTEPHBIM JKUIKOBAHUEM.
Bacceitn p. boraras, x.-1. ct. Cagropoa.

®ur. 2-5. Bdozamites mongugaicus. ®parmenorcTBEHHBIX T0OeroB. bacceiin p. Hexxnnka
Fig. 1. Podozamites mongugaicus. Isolated leaves with typical venation. Bogataya River basin,

Sadgorod Railway Station.
Fig. 2-5. Podozamites mongugaicus. Fragments of leafy shoots. Nezhinka River basin
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Taomuuma XXXVII

Podozamites nobilis. ®parmenaducTeernoro mobera. bacceitn p. Kuepnuanka, pyd.
[TaxTOBBII

Podozamites nobilis. A fragment of leafy shoot. Knevichanka River basin, Shakhtovyj Creek
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Taomuuma XXXVIII

®ur. 1-3. Prdozamites schenkibparmenTs! 00McTBEHHBIX T0OETOB. bacceiin p. Am0Oa, 61u3 c.
3aHaIBOpOBKA.

Fig. 1-3. Podozamites schenkiragments of leafy shoots. Amba River basin, near Zanadvorovka
Village
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4.3. AManMHOBCKUA (propucTU4eCcKMn KOMNeKc
Imalinovo Floral Assemblage

Taomuma XXXIX

®ur. 1-3, 5.Equisetunsp. Ctebny auadparmbl, MEXI0y3IIHS.
®ur. 4. Equisetumsp. KopraeBsieoOpa3oBaHus ¢ KITyOCHbKaMH.
®dur. 6. Baiera sp. MenkuiTpex10MacTHOM JIUCT.

®ur. 7. Cheirolepidiumsp. Pa3BerBieHHbIIIBEreTaTUBHBII TOOET.
Baccelin p. [lapTtuzanckas y x.-a. cr. Bomomnaanas.

Fig. 1-3, 5. Equiseturap. Stems, diaphragms, internodes.

Fig. 4. Equisetunsp. Root bodies with nodules.

Fig. 6. Baiera sp. Small trilobate leaf.

Fig. 7. Cheirolepidiunsp. Branched vegetative shoot.
Partizanskaya River basin near Vodopadnaya Railway Station
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Tabauua XL

®ur. 1. Genis elegantumOTeyaToK CErMEHTHPOBAHHOTO JIUCTA.

®dur. 2. Pseudoctenis mongugaica. HenoaHeérMeHTHPOBAHHBIH JIACT.
®ur. 3. G/cadocarpidiunsp. Meractpooun

Bbacceiin p. [lapTuzanckas y x.-1. ct. BogonaaHas.

Fig. 1. Ctenis elegantunfn impression of segmented leaf.

Fig. 2. Pseudoctenis mongugaica. Incomplete segmented leaf.
Fig. 3. Megastrobili.

Partizanskaya River basin near Vodopadnaya Railway Station
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Taomuma XLI

@ur. 1. Leptostrobusf. mollis Orneuarok ctpobuia.

dur. 2, 4, 6, 7.xostrobus pacificusOrneyarku H30JIUPOBAHHBIX CTPOOUIIOB.
®ur. 3. Taeniopterisct. linearis. ®parMeHTHIN30IMPOBAHHBIX IMHEHHBIX JIUCTHEB.
®ur. 5. Elatocladus elegantus- BereratuBHbIii mo0Oer.

baccelin p. [lapTtusanckas y x.-a. cr. Bonomnaanas.

Fig. 1. Leptostrobusf. mollis. Impression of strobili.

Fig. 2, 4, 6, 7. Ixostrobus pacificusnpressions of isolated strobiles.
Fig. 3. Taeniopterigf. linearis. Fragments of isolated linear leaves.
Fig. 5. Elatocladus elegantus vegetative shoot.

Partizanskaya River basin near Vodopadnaya Railway Station
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Taomuua XLII

®dur. 1-4. Hatocladus elegantus. PasnuunbsbparMeHTHI BEr€TATUBHBIX TOOETOB.
baccelin p. [lapTtusanckas y x.-a. cr. BonomnaaHas.

Fig. 1 - 4. Elatocladus elegantus. Various fragments of vegetative shoots.
Partizanskaya River basin near Vodopadnaya Railway Station
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Thinnfeldia incisa: oTneyaToKRICpHUCTOroO JIHCTA.
baccelin p. [lapTtusanckas y x.-a. cr. Bogonaasast.

Thinnfeldia incisa: An impression of pinnate leaf.
Partizanskaya River basin near Vodopadnaya Railway Station

Taomuua XLIII
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Taomuua XLIV

Thinnfeldia incise®parMeHThI TUCTHEB, NETATH )KUIKOBaHUS B 0a3aIbHOI YaCTH MEPHIIICK.
Bacceiin p. [lapTuzanckas y x.-1. ct. BogonaaHasi.

Thinnfeldia incise Fragments of leaves, details of venation in basal part of pinnules.
Partizanskaya River basin near Vodopadnaya Railway Station
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Tabmuua XLV

|||||I|11||

Thinnfeldia incise. OrneuaToriepucToro jaucTa, opMa BEpXHEH YaCTH MEPHIIIEK.
Bacceiin p. [lapTtuzanckas y x.-a. ct. Bomonannas.

Thinnfeldia incise. An impression of pinnate leaf, the form of apex of pinnules.
Partizanskaya River basin near Vodopadnaya Railway Station
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Taomuua XLVI

Pterophyllum ctenoide&pynHsblii cerMeHTUPOBaHHBIN JIUCT.
Bacceiin p. [lapTtuzanckas y x.-a. cr. Bomomnannas.

Pterophyllum ctenoides. Large segmented leaf.
Partizanskaya River basin near Vodopadnaya Railway Station
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Taomuua XLVII

Pterophyllum ctenoidegur. 1-3 — phparmeHThICErMEHTHPOBAHHBIX JINCTHEB, IPUKPETLICHUE
CETMEHTOB K PaxHCy JINCTA, ACTAJIN KHUIKOBAHUSL.
bacceitn p. Ilaptusanckas y xk.-A. cT. BogonagHas.

Pterophyllum ctenoided=ig. 1-3 — fragments of segmented leaves, attachment of segments t
the rachis of the leaf, details of venation.
Partizanskaya River basin near Vodopadnaya Railway Station
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Taomauua XLVIII

®ur. 1, 2. Teiopteris tiangiaolingensisbparMeHTh pa3IHMYHBIX YaCTEH JIMHEHHBIX
JINCTBEB.

bacceiin p. [Taptuzanckas y x.-1. cr. Bononannas.

Fig. 1, 2. Taeiopteris tiangiaolingensiSragments of various parts of linear leaves.
Partizanskaya River basin near Vodopadnaya Railway Station
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4.4. AMOMHCKMI PNOPUCTUYECKMIA KOMMIIEKC
Amba Floral Assemblage

Taomuma XLIX

®ur. 1. Thallites sp. 1.Berssmmecs cinoeBuia, O6acceitn p. bombimas Yccypka, p.
ManuHoBka y ¢. ManuHOBO.

®ur. 2-6 Qacceitn p. PasmonbHas, c. Pasmonsroe): 2 — Equisetumsp. 1. ®parment
u3ompoBaHHoro crebens;.3, 6 — Equisetum angustumCrebnu ¢ JHUCTOBBIMU
MyToBKamu u auadparmamu, 4 — Equisetostachyssp. CrnopodunbHbiii KoIOC €
IIECTHYTOJBHBIMU MIUTKaMHu, 5— Equisetunsp. 1— usonupoBanHasguadparma.

Fig. 1. Thallitessp. 1. Branching thallomes. Bolshaya Ussurka River basin, Malinovka
River near Malinovo Village.

Fig. 2-6 (Razdol'naya River basin, Razdol'noe Village): — Equisetumsp. 1. A
fragment of isolated sten3, 6 — Equisetum angustumStems with verticils and
diaphragms,4 — Equisetostachysp. Sporophyle spike with hexagonal scutela—
Equisetunsp. Isolated diaphragm
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Tabmauua L

®ur. 1. Todites pseudoraciborskiPparmeHT KpYyITHOTO CTEPUIIBHOTO TEpa ¢ OYEPEITHBIM
NPUKPEIUICHHEM TIEPhEB.

®dur. 2. Todites pseudoraciborskiiparmMenT crepuibHOro mepa, B IIGHTPE CHHUMKA
dbepTunbpHOE mepbIKo. bacceitn p. AMOa, roxkHee K.-1I. ¢T. [IpoBanoso.

Fig. 1. Todites pseudoraciborskiiA fragment of large sterile frond with alternate of
pinnae.

Fig. 2. Todites pseudoraciborskiiA fragment of sterile frond, in the center of the
photograph — fertile pinnule. Amba River basin, to the Southern of Provalovo Railway
Station
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Tabmnuua LI

| Nl

®ur. 1. Todites pseudoraciborskii. ®parmeHTEIreprIbHBIX MEPHIIIEK C JKUIKOBAHUEM.
®ur. 2. Todites pseudoraciborskibparmMeHT CTepHIIBHBIX TEPHIIIEK, C HATOKCHUEM Ha
HUX (EPTUIBHOTO MEPHIIIKA CIIPaBa.

®ur. 3. Todites pseudoraciborskiBepxyiieunas 4acte (HepTUIBHOTO Tepa BTOPOTO
nopsinka. bacceitn p. Am0a, 10)kHee k.-1. cT. [IpoBanoso.

Fig. 1. Todites pseudoraciborskii. Fragments of sterile pinnule with venation in them.
Fig. 2. Todites pseudoraciborskii. A fragment of sterile pinnules, in the right part of the
photograph, is seen fertile pinnule.

Fig. 3. Todites pseudoraciborskifpex part of fertile pinna. Amba River basin, to the
Southern of Provalovo Railway Station
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Taomuua LII

®dur. 1, 2. Todites ussuriensisPasanuHbie CTEpUIIbHBIE TMEPbS W KHIKOBAaHHE B
nepslikax. baccenn p. bonemas Yecypka, p. ManuHoBkay ¢. ManuHoBo.

Fig. 1, 2. Todites ussuriensisThe differentssterile fronds and venation in pinnules.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuma LI

®ur. 1. Todites ussuriensi$TieyaTox CTEPUILHOTO MEPa ¢ OUEPEIHBIM PUKPEILICHHEM
nepweB. bacceliH p. bonbimas Yccypka, p. ManunoBkay ¢. MajinHOBO.

Fig. 1. Todites ussuriensis. An impression of a sterile frond with alternate attachment of
pinnae. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taobmnuua LIV

®dur. 1. Todites ussuriensisOtmeyaTok KPYIHOIO CTEPUIBHOTO Tiepa. bacceiiH p.
bosbmas Yecypka, p. ManimHoBkay ¢. MannHoOBO.

Fig. 1. Todites ussuriensis. An impression of large sterile frond, Bolshaya Ussurka Rive
basin, Malinovka River near Malinovo Village
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Tabmuua LV

®ur. 1. Todites ussuriensiSPparMeHT GepTHILHOTO Tepa.
®dur. 2. Todites ussuriensi®acnpeeneHre COPyCoB MO MOBEPXHOCTH MEPHIIIEK.

®ur. 3. Todites ussuriensisBepxyiika nepa BTOpOro mopsiika M SKUJIKOBaHHUE B

CTEpUJIbHBIX MEPHIIIKAX.
bacceiin p. bosbmias Yecypka, p. ManuHoBkay ¢. ManuHOBO.

Fig. 1. Todites ussuriensié fragment of fertile pinna.

Fig. 2. Todites ussuriensiBistribution of sori at the surface of pinnules.

Fig. 3. Todites ussuriensifpex of bipinnate frond and venation in sterile pinnae
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Tabauua LVI

®ur. 1. Todites ussuriensis. ®parMewpyMHOro CTEPHIBLHOTO JIUCTA C 0YSPEITHBIM
MpUKperuieHneM neprseB. bacceitn p. bonbemas Yccypka, p. ManuHoBkay ¢. MainHOBO.

Fig. 1. Todites ussuriensis. Fragments of a large sterile frond with alternate attachment of
pinnae. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuma LVII

®ur. 1-4. Gathropteris meniscioidesSbparmMeHTsI IEPHEB U XapaKTep KUIKOBAHHS B HHX,
OacceliH p. AMOa, 10xkHee K.-1. cT. [IpoBaioBo.

Fig. 1 - 4. Clathropteris meniscioideSragments of pinnae and the type of venation in
them. Amba River basin, to the Southern of Provalovo Railway Station
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Tao6muma LVIII

Clathropteris meniscioides®parmenT mepa W JAeTald >KHIKOBaHHs. baccein p.
bosbimias Yecypka, p. ManimHoBkay ¢. MannHoBO.

Clathropteris meniscioidesA fragment of frond and details of venation. Bolshaya
Ussurka River basin, Malinovka River near Malinovo Village
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Taommma LIX

Dictyophyllum kryshtofovichii.

[Ipukpernienne nepbeB K paxucy JMcTa, 0a3aibHasi BUJIKA JIMCTA.

®@ur. 1, 2. bacceitap. bonbmas Yccypka, p. ManuHoBkay ¢. MaJIHHOBO.
®@ur. 3. bacceiin p. PaznonpHas, c. PaznonsHoe.

Dictyophyllum kryshtofovichii.

Attachment of pinnae to the rachis of a frond, basal furca of a frond.

Fig. 1, 2.Bolshaya Ussurka River basin, Malinovka River near Malinovo Village.
Fig. 3. Razdol'naya River basin, Razdol'noye Village
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Taomuma LX

Dictyophyllum kryshtofovichii./lea HemonHBIX KpyNHBIX Tepa C XapaKTEPHBIM
)KuikoBanueM. baccelin p. PasnonbeHas, ¢. PaznonsHoe.

Dictyophyllum kryshtofovichii. Two incomplete large pinnules with typical venation.
Razdol'naya River basin, Razdol'noye Village
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Taomuma LXI

Dictyophyllum kryshtofovichiili3onupoBanHoe mepo ¢ XapakTepHBIM KHIKOBAaHHEM.
Bbaccelin p. PaznonbHas, c. PazgonbHoe.

Dictyophyllum kryshtofovichiisolated pinna with typical venation. Razdol'naya River
basin, Razdol'noye Village
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Taomuma LXII

®ur. 1. Dictyophyllum kryshtofovichii. ®parmensepxHeii yactu mepa.

®ur. 2. Dictyophyllum kryshtofovichii.[lpukpenienue nepbeB 0ojee BBICOKOTO
MOpsIZIKa K Paxucy mepa.

bacceitn p. bonpmas Yecypka, p. ManuHoBkay ¢. ManuHOBO

Fig. 1. Dictyophyllum kryshtofovichii. Fragment of upper part of a pinna.
Fig. 2. Dictyophyllum kryshtofovichii. Attachment of higher order pinnae to the rachis of
a frond.

Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuma LXIII

®ur. 1, 2. Dictyophyllum nathorstii ®parMeHTsl H30IMPOBaHHBIX MEPHEB H
JKUJIKOBaHME B HUX. baccelin p. AM0a, 1okHee k.-1. c¢T. [IpoBasioBo.

Fig. 1, 2. Dictyophyllum nathorstiFragments of isolated pinnae and venation in them.
Amba River basin, to the Southern of Provalovo Railway Station
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Taomuua LXIV

Dictyophyllum nathorstii: pur. 1 — GasambHast BHJIKAa C TECHO PACIIOJOKCHHBIMH
nepesamMu, GUr. 2— To XKe, ICTaIN KUITKOBAHHUS.
bacceitn p. AM0a, 1oxHee K.-1. cT. [IpoBasioBo.

Dictyophyllum nathorstii: Fig. 1 — basal furca with tightly located pinfag, 2 — the

same, details of venation.
Amba River basin, to the Southern of Provalovo Railway Station
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Tabmauua LXV

Camptopteris japonicapur. 1 — mpoTHBOOTIIEYATOK M OTICYATOK OTACIBHBIX MEPHEB U
XapKTepHOE KWIKoBaHue. baccelH p. bonbmas ¥Ycecypka, p. ManunoBkay ¢. MaiuHOBoO.

Camptopteris japonicaFig. 1 — counterimpression and impression of seapraste pinnae
and typical venation, Bolshaya Ussurka River basin, Malinovka River near Malinovo
Village
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Tabmuua LXVI

®ur. 1-5. Camptopteris japonicadparMeHThl JIHHEHHBIX IEPhEB U JKUIKOBAHUE B HHUX.
bacceiin p. bonbmas ¥Yccypka, p. ManuHoBkay ¢. MannHOBO.

Fig. 1 - 5. Camptopteris japonica. Fragments of linear pinnae and venation in them.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Tao6muma LXVII

®ur. 1. Camptopteris spiralis N3omupoBanHble nHHEiHbIE Tepbs. bacceitH p.
Pa3nonnHas, c. PasnonapHoe.

Fig. 1. Camptopteris spiralis Isolated linear pinnae. Razdol'naya River basin,
Razdol'noye Village
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Taomuma LXVIII

®ur. 1. Camptopteris spiralisI[Tydox nuneitapix nepseB. bacceitn p. PasmonbHast, c.
PaznonsHoe.

Fig. 1. Camptopteris spiralis A cluster of liner pinnae. Razdol'naya River basin,
Razdol'noye Village
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Taomuma LXIX

®ur. 1-3, 5. Gmptopteris spiralis. M3onupoBaHHBIEIEPHs U )KUIKOBaHKE B HUX. bacceiin
p- PazponbHas, c. Pa3gonbHoe.
®ur. 4. 2Camptopteris spiralis®parment nuneitnoro nucra. bacceiin p. bon. Yccypka,
p- ManuHoBKa, y ¢. MaJiiHOBO.

Fig. 1 — 3, 5.Camptopteris spiralis. Isolated pinnae and venation in them, Razdol'naya
River basin, Razdol'noye Village.

Fig. 4. ?Camptopteris spiralisA fragment of linear leaf. Bolshaya Ussurka River basin,
Malinovka River near Malinovo Village
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Tadommma LXX

®ur. 1. dadophlebis macrophylla. ®parmenrpymnHoro nepa.
®ur. 2. dadophlebis macrophylla. [IeramkunkoBanus B mephIIiKax.
Bacceiin p. AM0a, 1oxHee x.-1. cT. [IpoBanoBo.

Fig. 1. Cladophlebis macrophylla. A fragment of large frond.

Fig. 2. Cladophlebis macrophylla. Details of venation in pinnules.
Amba River basin, to the Southern of Provalovo Railway Station
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Taomuua LXXI

®ur. 1, 2. Gadophlebis macrophylla. N3onupoBanubmepbs BTOpOro mopsiaka. bacceii p.
Amba, 10kHee K.-1. ¢T. [IpoBaioBo.

Fig. 1, 2. Cladophlebis macrophylla. Isolated bipinnate leaves. Amba River basin, to the
Southern of Provalovo Railway Station
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Taomuua LXXII

®dur. 1. Cladophlebis pseudodelicatula®parment mepa nepBoro mopsaka u

IIPUKpEIUICHUE NIEpbeB BTOPOro nopsnka. baccern p. bonbimas Ycecypka, p. ManuHoBka y
¢. ManuHoBo.

Fig. 1. Cladophlebis pseudodelicatula. A fragment of frond and attachment of bipinnate
leaves. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuua LXXIII

“ohbrr R

®dur. 1, 2, 4. imania heterophylla. Cnoxxubl@epucTbie TUCThS.

®ur. 3, 5, 6. mania heterophylla. ®parmenTHICpbEB 1 KUIKOBaHKHE B HUX; T1e dur. 1-
3, 5, 6 - Gacceiinp. bonbias Yccypka, p. ManuHoBKay ¢. ManuHoBO, ¢wur. 4 - 6acceiup.
Pa3nonbnas, c. Pa3zgonpHoe.

Fig. 1, 2, 4. Imania heterophylla. Compound pinnate leaves.

Fig. 3, 5, 6. Imania heterophylla. Fragments of pinnae and venation in them; Fig. 1-3, 5, 6
- Bolshaya Ussurka River basin, Malinovka River near Malinovo Village; Fig. 4 -
Razdol'naya River basin, Razdol'noye Village
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Taomuua LXXIV

®ur. 1-7.1mania heterophyllaCnoxublie epucThic TUCThs C 3JEMEHTAMH YKHJIKOBAHHS B
nepsbIkax, 6acceitn p. bonbmas Yccypka, p. ManuHoBkay c. MajirHOBO.

Fig. 1 - 7.Imania heterophylla. Compound pinnate leaves with venation elements in
pinnules. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuma LXXV

®ur. 1-6.Imania heterophyllaCnoxusie nepucrteie nucths, rae ¢ur. 1, 3 —6acceliu p.

AmM0a, roxHee k.-1. cT. [IpoBanoBo, ¢ur. 2, 4-6 -06acceiin p. bonbsmias Yccypka, p.
ManuHoBKa y ¢. MaauHOBO.

Fig. 1 - 6.Imania heterophylla. Compound pinnate leaves, Fig. 1, 3 - Amba River basin,

to the Southern of Provalovo Railway Station, Fig. 2, 4-6 - Bolshaya Ussurka River
basin, Malinovka River near Malinovo Village
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Taomma LXXVI

®ur. 1. Thinnfeldia ambabiraensisOrneuarok nepucroro mucra. bacceitn p. Amo0a,
[0kHEe kK.-1. cT. [IpoBanoso.

Fig. 1. Thinnfeldia ambabiraensis. Impression of a pinnate leaf. Amba River basin, to the
Southern of Provalovo Railway Station
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Taomuua LXXVII

Thinnfeldia ambabiraensis ®parmMenT BepxymKH MEpUCTOr0 JUCTa W IKUIKOBAaHHE B
nepsimkax. bacceitn p. Am0a, 1okHee x.-1. cT. [IpoBasioBo.

Thinnfeldia ambabiraensis. A fragment of pinnate leaf apex and venation in pinnules. Ambe
River basin, to the Southern of Provalovo Railway Station
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Tabmuua LXXVIII

®dur. 1-3. Tudovakia papillosa®parmeHTsl MEphEB MaabUaTO-CIOKHOTO JIHCTA.
®ur. 4. Tudovakia papillosa. [Tanp4aT@s10KHBIH JTHCT.

®ur. 5. Tudovakia papillosa. Xapakrep KHUIKOBaHHS MTEPHIIIKAX.

bacceitn p. bonpmas Yecypka, p. ManuHoBkay ¢. ManuHOBO.

Fig. 1 - 3. Tudovakia papillosa. Fragments of pinnae of a palmately compound leaf.
Fig. 4. Tudovakia papillosa. Palmately compound leaf.

Fig. 5. Tudovakia papillosa. Type of venation in pinnules.

Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuua LXXIX

®ur 1-2. Pterophyllum ambabiraensigonbuioit 1 MenKuii cerMeHTHPOBAHHBIN JTUCT,
Oaccelin p. AMOa, 10xkHee K.-1. cT. [IpoBanoBo.

Fig. 1 - 2.Pterophyllum ambabiraensis. Large and small segmented leaves. Amba River
basin, to the Southern of Provalovo Railway Station
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Taomuma LXXX

®ur. 1-3. Pterophyllum ambabiraensiPazauunbie pparMeHTbl CErMEHTHPOBAHHBIX
JIUCTHEB M KWJIKOBaHME B cerMeHTax. bacceitn p. Am0a, 10)kHee k.-11. ¢T. [IpoBasnoso.

Fig. 1 - 3. Pterophyllum ambabiraensis. Various fragments of segmented leaves and
venation in segments. Amba River basin, to the Southern of Provalovo Railway Station
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Taomuuma LXXXI

®ur. 1-4.Pterophyllum ambabiraensi®2parmMeHThI TUCTHEB U XapaKTep KUIKOBAHHS B
cermeHTax. bacceitn p. AMOa, roxHee x.-1I. cT. [IpoBanoso.

Fig. 1 - 4. Pterophyllum ambabiraensis. Fragments of leaves and the type of venation in
segments. Amba River basin, to the Southern of Provalovo Railway Station
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Taomuma LXXXII

®ur. 1. Pterophyllum innae ®parmMenT HIKHEH YacTH CErMEHTHPOBAHHOIO JINCTA U
YKHJIKOBaHUE B IPUOCHOBHOW YaCTH CETMEHTOB.

®ur. 2, 3. Rerophyllum innaePasnuunbie pparMeHThl CETMEHTUPOBAHHBIX JIUCTHEB.
®ur. 4. Rerophyllum innaeBepxymika nucra.

bacceitn p. AM0a, 1oxHee x.-1. cT. [IpoBasioBo.

Fig. 1. Pterophyllum innae A fragment of the lower part of a segmented leaf and
venation in basal part of segments.

Fig. 2, 3. Pterophyllum inna&/arious fragments of segmented leaves.

Fig. 4. Pterophyllum innad_eaf apex.

Amba River basin, to the Southern of Provalovo Railway Station
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Taomauua LXXXIII

®ur. 1. Pterophyllum marginatumMerkue, JuHEHHBIE, CETMEHTUPOBAHHBIC JIUCTHS.

®ur. 2-4. Pterophyllum marginatumMsonaupoBanHbie CErMEHTHPOBAHHBIC JIUCTDS,
YKHJIKOBaHHE B CETMEHTAX.

bacceitn p. AM0a, 1oxHee x.-1. cT. [IpoBasioBo.

Fig. 1. Pterophyllum marginatun®mall, linear, segmented leaves.
Fig. 2 - 4. Pterophyllum marginaturtsolated segmented leaves, venation in segments.
Amba River basin, to the Southern of Provalovo Railway Station

135



Taomuua LXXXIV

®ur. 1. Pterophyllum nathorstii.dparMeHT KpymHOTO CErMEHTHPOBAHHOTO JIUCTA W
XapakTep KUJIKOBaHUS B cerMeHTax. bacceiin p. bonbsmas Yccypka, p. MannHoBKa y C.
ManuHoBo.

Fig. 1. Pterophyllum nathorstii.A fragment of a large segmented leaf and the type of
venation in segments. Bolshaya Ussurka River basin, Malinovka River near Malinovo
Village

136



Taomauua LXXXV

®ur. 1-3. Pterophyllum nathorstii®parmenTs! IMHEWHBIX, CETMEHTHPOBAHHBIX JINCTHEB
U KUJKOBaHHWE B cerMeHTax. bacceitn p. bonbmas Yccypka, p. ManuHOBKa y c.
ManuHoBo.

Fig. 1 - 3.Pterophyllum nathorstii. Fragments of linear, segmented leaves and venation i
segments. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuuma LXXXVI

®ur. 1-6.Pterophyllum parvifoliumPa3zauunbie ¢pparMeHTsI CETMEHTHUPOBAHHBIX JIUCTHEB

M KUJIKOBaHHWE B cerMeHTax. bacceiin p. bousbmas Yccypka, p. ManuHOBKa y c.
ManuHoBo.

Fig. 1 - 6.Pterophyllum parvifoliumVarious fragments of segmented leaves and venation
in segments. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Tabmuua LXXXVII

®ur. 1, 3.Pterophyllum pseudopinnatifidur®rmneuyarku cerMeHTHPOBAHHBIX JINCTHEB H
JKWJIKOBaHWE B cermeHTtax. bacceiin p. bompmas VYccypka, p. ManuHOoBKa y c.
ManuHoBo.

@ur. 2. Pterophyllum parvifolim ®parment nucra. bacceiin p. Bonbmias Yccypka, p.
ManHoBKa y ¢. MajauHOBO.

Fig. 1, 3. Pterophyllum pseudopinnatifidumimpressions of segmented leaves and
venation in segments. Bolshaya Ussurka River basin, Malinovka River near Malinovo
Village.

Fig. 2. Pterophyllum parvifolim Frafments of leaf. Bolshaya Ussurka River basin,
Malinovka River near Malinovo Village 139



Tabmuma LXXXVIII

®ur. 1-5.Pterophyllum sinens&€ermenTrpoBaHHbIE JTHCThS U ACTAIH KUIKOBAHUS B
cermenrax: ¢ur. 1-4 — Oacceitn p. AmOa, roxHee X.-1. cT. [IpoBanoBo, ¢ur 5 -
Oacceitn p. bonbimas Ycecypka, p. ManuHoBkay ¢. ManuHOBO.

Fig. 1 - 5. Pterophyllum sinenseSegmented leaves and details of venation in

segments: Fig. 1-4 - Amba River basin, to the Southern of Provalovo Railway Station,
Fig. 5 - Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuma LXXXIX

®ur. 1-3. Pterophyllum sinensePaznuunbic GparMeHThl JTMCTHEB U JKUIKOBAHHE B
cermeHrax. ¢ur. 1-2 —OGacceiin p. AmOa, 1oxHee x.-I. cT. IlpoBanoBo, ¢ur. 3 —
Oacceitn p. bonbimas Ycecypka, p. ManuHoBkay ¢. MaauHOBO.

Fig. 1 - 3. Pterophyllum sinens¥arious fragments of leaves and venation in

segments: Fig. 1-2 — Amba River basin, to the Southern of Provalovo Railway Station,
Fig. 3 - Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Ta6numa LC

2

®ur. 1, 2. Pterophyllum vittiformis ®parmMeHTbl KpyNHBIX  JIMHEWHBIX,

CErMEHTHpPOBAHHBIX JMCThEeB. bacceitn p. bombmas Yccypka, p. ManuHoBKa y C.
MasnuHoBoO.

Fig. 1, 2. Pterophyllum vittiformis Fragments of large linear, segmented leaves.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomnuua LCI

®ur. 1. Pterophyllum vittiformis ®parmenT kpynHOro JmHeHHOro nmcra, OacceiH p.
bonpmias Yccypka, p. ManunoBkay ¢. ManHOBO.

Fig. 1. Pterophyllum vittiformis A fragment of large linear leaf. Bolshaya Ussurka River
basin, Malinovka River near Malinovo Village
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Taomuua LCII

®ur. 1. Pterophyllum vittiformis CkomieHre MenKuX JIMHEHHBIX, CETMEHTUPOBAHHBIX
nuctheB. bacceitn p. bonbmas Yccypka, p. ManuHoBkay ¢. MannHOBO.

Fig. 1. Pterophyllum vittiformis A packing of small linear, segmented leaves. Bolshaya
Ussurka River basin, Malinovka River near Malinovo Village
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Tao6muna LCIII

®ur. 1. Pterophyllumsp. A.®parMeHT KpyIHOTO CErMEHTHPOBAHHOTO JIUCTA U JIETAIH

JKWJIKOBaHMS B cerMeHrtax. bacceitH p. bosbmas VYccypka, p. ManuHoBKa y C.
MasuHoBoO.

Fig. 1. Pterophyllumsp. A. A fragment of a large segmented leaf and details of venation
in segments. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomnuua LCIV

®ur. 1. Williamsoniella kryshtofovichiiCtpoour.

®ur. 2. Genissp. 1. ®parMeHTCErMEHTHPOBAHHOTO JIHCTA.
®ur. 3. Genissp. 2. GparMeHTCErMEHTHPOBAHHOT'O JIUCTA.
bacceitn p. bonpmas Yecypka, p. ManuHoBkay ¢. ManuHOBO.

Fig. 1. Williamsoniella kryshtofovichiiStrobili.

Fig. 2. Ctenissp. 1. A segmented leaf fragment.

Fig. 3. Ctenissp. 2. A segmented leaf fragment.

Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Tabmuna LCV

®ur. 1. NIssonia sp. A. - pparMeHBEpXyIIKH JTUCTA.

®dur. 2, 3. Nilssonia petiolata.OrmevyaTkn H30JIMPOBAHHBIX JINCTHEB U XapaKTEPHOE
KHUJIKOBAHUE B HHX.

®ur. 4, 5. NIssonia sp. B. CerMeHTHPOBaHHBIGTHCTHS.

bacceiin p. bonsmas Yccypka, p. MannaoBkay ¢. ManuHOBO.

Fig. 1. Nilssonia sp. A. - a fragment of leaf apex.

Fig. 2, 3. Nilssonia petiolata. Impressions of isolated leaves and typical venation in
them.

Fig. 4, 5. Nilssonia sp. B. Segmented leaves.

Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuua LCVI

®dur. 1. Taeniopteris ambabiraensisSDparMeHTsl THHEHHBIX JIMCTBEB M XapaKTEPHOE
KuiKkoBaHue. baccelin p. AM0a, roxHee x.-1. cT. [IpoBanoso.

Fig. 1. Taeniopteris ambabiraensisragments of linear leaves and typical venation. Amba
River basin, to the Southern of Provalovo Railway Station
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Taomuua LCVII

®ur. 1-5. Taeniopteris ambabiraensi®aznmuunbie pparMeHTHI TUCTHEB U KHUIKOBAHHE
B HuX. bacceitn p. Am0a, 10)xHee xk.-1. cT. [IpoBasnoso.

Fig. 1 - 5. Taeniopteris ambabiraensi®/arious fragments of leaves and venation in
them. Amba River basin, to the Southern of Provalovo Railway Station
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Taomauua LCVIII

®ur. 1. Taeniopteris linearislenblif, y3kuii, TMHEHHBIN JTUCT.
®ur. 2, 3. Teniopteris linearisCpenHsis 4acTh JKcTa, XapaKTEPHOE )KUIKOBAHHUE.
Bacceiin p. bonpmias Yccypka, p. ManuHoBkay ¢. MajauHOBO.

Fig. 1. Taeniopteris linearisComplete, narrow, linear leaf.

Fig. 2, 3. Taeniopteris linearidMiddle part of a leaf, typical venation.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuua LCIX

®ur. 1, 2. Taeniopteris stenophylldluneitabie aucths. bacceiin p. boabmas Yccypka, p.
ManuHoBKa y ¢. MajauHOBO.

Fig. 1, 2. Taeniopteris stenophylla. Linear leaves. Bolshaya Ussurka River basin,
Malinovka River near Malinovo Village
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Tabmuna C

®ur. 1-7. Baiera minuta. BeepoBunusie nuctbs. bacceiitn p. bombmas Yccypka, p.
ManuHoBKa y ¢. MajauHOBO.

Fig. 1 - 7.Baiera minuta. Fun-like leaves. Bolshaya Ussurka River basin, Malinovka
River near Malinovo Village
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Ta6muna Cl

®ur. 1-4. Gnkgoitessp. BeepoBuIHBICTUCTHSL.
®ur. 4. XXunkoBaHue B IOMACTSX.

bacceiin p. bonbmas ¥Yccypka, p. ManuHoBkay ¢. MannHOBO.
Fig. 1 - 4. Ginkgoitesp. Fun-like leaves.

Fig. 4. Venation in lobes.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomnuua ClI

®ur. 1. Ginkgoitessp. 1.KpymHblii, BeepoBuaHbIi TUCT. bacceiin p. AM0a, 10KHEe K.-.
ct. [IpoBanogo.

Fig. 1. Ginkgoitessp. 1. Large, fun-like leaf. Amba River basin, to the Southern of
Provalovo Railway Station
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Taomuua CllI

®dur. 1, 2. Ginkgoitessp. 1.KpymHble, KIHHOBUIHBIC JUCThS C XapaKTEPHBIM
JKHJIKOBaHUEM B JIOTACTSIX. bacceiin p. AMOa, rokHee K.-1. c¢T. [IpoBaoBo.

Fig. 1, 2.Ginkgoitessp. 1. Large, wedge-shaped leaves with typical venation in
lobes. Amba River basin, to the Southern of Provalovo Railway Station
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Taomuua CIV

®ur. 1 - 3. Glossophyllumsp. Jluneiinsie nucThst. baceeiin p. PasmonbHas, HIKHEE
TeueHue, ¢. Pa3zgoapHoe.

Fig. 1 - 3. Glossophyllumsp. Linear leaves, Razdol'naya River basin, lower stream
Razdol'noe Village
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Ta6numa CV

®ur. 1. Sphenobaiera paucipartit®Tnedarok KIMHOBUIHOTO JIKCTa, OacceitH p. AMOa,
[0kHee kK.-1. cT. [IpoBanoso.

®ur. 2 - 4. phenobaiera spOrneyarku GpparMeHTOB JTUCTHEB, OacceliH p. Bonbiias
VYcceypka, p. MannHoBkay ¢. MaianHOBO.

Fig. 1. Sphenobaiera paucipartita. Impression of a wedge-shaped leaf. Amba River
basin, to the Southern of Provalovo Railway Station.

Fig. 2 - 4.Sphenobaiera sp. Impressions of fragments of leaves. Bolshaya Ussurka River
basin, Malinovka River near Malinovo Village
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Tabmuua CVI

®ur. 1-6, 8, 9.Cycadocarpidium erdmanniOrneuarku MeracTpoOWIOB; Bce HUTYPHI,
kpome ¢ur. 5, - 6acceiin p. bonpmas Yccypka, p. ManuHnoBka y ¢. ManmHoBo, ¢ur. 5 -
Oacceitn p. Hexxunka, cagropoackoii ©K.
®ur. 7. Cycadocapidiostrobussp. Cobpanre meractpobuinos, 6acceitn p. Bomblimas
VYcceypka, p. MannHoBKa y ¢. ManuHOBO.

Fig. 1 — 6, 8, 9Cycadocarpidium erdmannilmpressions of megastrobili; all figures,
except Fig. 5 - Bolshaya Ussurka River basin, Malinovka River near Malinovo Village,
Fig. 5 — Nezhinka River basin, Sadgorod Floral Assemblage.

Fig. 7. Cycadocapidiostrobusp. A packing of megastrobiles. Bolshaya Ussurka River
basin, Malinovka River near Malinovo Village
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Ta6muna CVII

®ur. 1. Cycadocarpidium parvumMeractpooun. Huxuee Teuenue p. PasmonbHas, c.
PaznonsHoe.

®ur. 2 -4 .Cycadocarpidium swahiiMeracrpobunbl. dur. 2, 4 - HIKHEE TCUECHHUE .
Paznonbuas, c. Paznonbroe, gur. 3 — 6acceiinp. Am0a, roxHee Kk.-1. cT. [IpoBanoso.

®ur. 5. Brvedenborgia spCobpanue meractpoouiios. bacceitn p. AM0Oa, 10)KHee *K.-1I. CT.
[IpoBanoso.

Fig. 1. Cycadocarpidium parvumMegastrobili. Razdol'naya River Lower stream,
Razdol'noe Village.

Fig. 2 - 4.Cycadocarpidium swabiiMegastrobiles, Fig. 2, 4 - Razdol'naya River lower
reach, Razdol'noe Village, Fig. 3 - Amba River basin, to the Southern of Provalovo
Railway Station.

Fig. 5. ?Swedenborgia sp. A packing of megastrobiles. Amba River basin, to the Souther
of Provalovo Railway Station
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Taomuua CVIII

®ur. 1-4.Podozamites angustifoliuBasnmuunsie pparmMeHTs 00IMCTBEHHBIX TOOETOB U
Xapakrep KuwikoBaHus. bacceliH p. bonbmas Yccypka, p. ManuHoBkay ¢. MajinHOBO.

Fig. 1 - 4.Podozamites angustifoliu¥arious fragments of leave shoots and the type of
venation. Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Ta6muna CIX

®ur. 1-4. Podozamites sujfunensi€onucrBennbie MoOerd, XapakTep HTPUKPEIUICHHS
JIMCTBhEB K OCcH To0era u xxuikoBanue. Hikaee Teuenue p. PasnonbHas y ¢. PazgonbHoe.

Fig. 1 - 4. Podozamites sujfunensiseave shoots; attachment of leaves to shoot’s rhachi:
and venation, Razdol'naya River Lower stream, Razdol'noe Village
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Tabmuma CX

®dur. 1. Podozamitesex gr.lanceolatus Kpymnuslii 001uCTBEHHBIN TOOET ¢ THITHYHBIM
JKHJIKOBaHHEM B JINCTOUYKaX. bacceiin p. AmM0a, 10)Hee *K.-1. cT. [IpoBaoso.

Fig. 1. Podozamitesex gr. lanceolatus Large foliaceous shoot with typical venation.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Ta6numa CXI

®ur. 1. Podozamites sujfunensiKpynuslii 06mucTBeHHbIH T00er. HukHee TeueHue p.
PaznonwHas y ¢. PaznonbsHoe.

Fig. 1. Podozamites sujfunensis. Large foliaceous shoot. Razdol'naya River Lower stream,
Razdol'noe Village
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Taomuma CXII

®ur. 1. Podozamites sujfunensiKpynusiii mober, meranu >kuiakoBaHus. Huxree
teuenue p. PasnonpHas y ¢. PazgonbHoe.

Fig. 1. Podozamites sujfunensisarge shoot, details venation. Razdol'naya River Lower
stream, Razdol’'noe Village
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Taomuua CXIII

®ur. 1-3. Podozamites ussuriensiddzonmupoBannsie nuctbs (x1). JleBwiii Geper p.
PaznonpHas y roxHoro kpas c. PaznonsHoe.

Fig. 1 - 3.Podozamites ussuriensilsolated leavesx(). Razdol'naya River left bank in
the southern area of Razdol'noe Village
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Taomauua CXIV

®ur. 1. Elatocladus prynadaePasserBieHHblil BereTaTUBHbIIH MOOET.
®ur. 2-4. Hatocladus prynadaebparmenTs! mo6eros.
bacceitn p. bonpmas Yecypka, p. ManuHoBkay ¢. ManuHOBO.

Fig. 1. Elatocladus prynadae. Branched vegetative shoot.

Fig. 2 - 4. Elatocladus prynada&ragments of shoots.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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Taomuma CXV

®dur. 1, 5, 6.? Stachyotaxus graciliBereratusnsiec noberu, rae ¢ur. 1, 5 —6acceitn
p. Am0a, 1oxHee xK.-1. cT. [IpoBaioBo, ¢ur. 6 - HIKHee TedyeHue p. Pa3monbHas y c.
PaznonsHoe.

®dur. 2-4, 7. Elatocladus sp. ®parMeHTbl BeretaTHMBHBIX M00eroB. bacceiin p.
bosbmas Yecypka, p. ManimHoBkay ¢. MannHoBO.

Fig. 1, 5, 6? Stachyotaxus gracilis/egetative shoots, Fig. 1, 5 - Amba River basin, to
the Southern of Provalovo Railway Station, Fig. 6 - Razdol'naya River Lower stream,
Razdol'noe Village.

Fig. 2 — 4, 7 Elatocladussp. Fragments of vegetative shoots, Bolshaya Ussurka River
basin, Malinovka River near Malinovo Village
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8 10 8

®ur. 1-4. @nitessp. OTHeYaTKUIIHIICK.
®ur. 5. Xostrobus pacificusbparmeHT MenKoro cTpoouIa.
®ur. 6. Garpolithes heeriCemena.

®ur. 7, 8.Carpolithes mongugaicu€emena.

®ur. 9-11. Garpolithes minor Cemena.

bacceitn p. bonpmas Yecypka, p. ManuHoBkay ¢. ManuHOBO.

Fig. 1 - 4. Conitesp. Impressions of cones.

Fig. 5. Ixostrobus pacificu®A small strobili fragment.

Fig. 6. Carpolithes heeriSeeds.

Fig. 7, 8. Carpolithes mongugaicuSeeds.

Fig. 9 - 11. Carpolithes minoiSeeds

Bolshaya Ussurka River basin, Malinovka River near Malinovo Village

6J1ua CXVI
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Tadomuua CXVII

®ur. 1-5. Lycopodiales(?) sp.OtnedaTky MOBEPXHOCTH CTPOOUIIOB C OCHOBAaHUSIMU
CIIOPO(GHILIOBBIX €AMHHIL,

bacceiin p. bonbmias Yecypka, p. ManuHoBkay ¢. ManuHOBO.

Fig. 1-5. Lycopodiale$§?) sp. Impressions of strobili with bases of sporofili parts.
Bolshaya Ussurka River basin, Malinovka River near Malinovo Village
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3akntoyeHue
Ha ocHoBanum ananm3a QakTuueckoro marepuana, HakorieHHoro 3a 100sreTHrONO
ucTOpUIo N3ydeHus MoHryraiickoit ¢hiopsl [IpuMopes ycTaHOBIIEHO:

» YeThlpe€  PA3HOBO3PACTHBIX  (PIIOPUCTUYECKUX  KOMILICKCA: KUTIAPUCOBCKHIA,
CaIrOPOJICKON, MIMAaTMHOBCKUYM U aMOMHCKUH;

» 121 TakcoH ycTaHOBIIEH B cocTaBe Momryrarickoii ¢uiopsl [Ipumopss. Dta duopa
XapaKTepu3yeTcsl TOMUHUPOBAHUEM ITUKAJO(PUTOB U AUNTEPUEBBIX MAOPOTHUKOB, U300MIHEM
xBoiHbix CycadocarpidiuriPodozamiteS 1 THHKIOBBIX; 3TO, BO3MOXKHO, YKa3bIBaeT Ha
BO3/ICHCTBUE CYOTPONMYECKHUX YCIOBUH,

» OnMU3KO0e CXOJCTBO C OJHOBO3pacTHBIMU (hiopamu Kutast, AAnonnn u Koperickoro mn-ga.
[Ipeamonaraercst, 9T0 ¢ KapHUS MO0 HOPUI BKIIOYUTEIBLHO (BO3MOXKHO W B pare) IIpumopse,
BOCTOYHAsl 4YacTh NPOBUHIMHU [[3unwmHb, toro-3amamHas dYacTb SIMOHWH, BEpPOSTHO,
GbopMUPOBATUCHL B OMNPEJCICHHOM  JKOJIOTMUYECKOM  pErmoHe  TMOJ  BO3JEHCTBHEM
CyOTpOMMYECKOTO KiIMMaTa W BCE 3TH TPH palioHa OBLIM OOBEICHEHBl WIIM OYCHb OJIM3KH
reorpauuecky Ha MPOTSKEHUH MTO3THETO TPUACa;

» TPUBEJICHO KpaTKOE OINMUCaHWe OONBIIMHCTBA TAaKCOHOB M JaH HamOoiee MOTHBIN
WITIOCTPATUBHBIN Marepuan 1mo mnosgHerpuacoBoi ¢uope Ilpumopss. B Hacrosmee Bpems
xopolo u3ydyeHHass MoHryraiickas ¢uopa paccMaTpuBaeTcsi Kak OJHa M3 Haubosee 3HAUMMBIX
MO3HETPUACOBBIX (JIop B MHUpE, Tak KaK BO3pacT BMeHIalOMUX (JIOpy OTIOKEHUN

KOHTPOJIUPYETCSI MOPCKUMHU MOJUTFOCKAMHU.
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Summary

Introduction

The study of Late Triassic flora of Primorye dates back to 1908 and marks over 100 years
This type of flora is widely known in Eurasia as “Mongufijaia”. It took its name from a rock
unit which was first studied in southwestern Primorye in the Basin of Mongugai River (now
called Filipovka). In the beginning of 20 century A.N. Kryshtofovich received a collection of
fossil plants from the Mongug®&liver area. He studied the samples in detail aneriahted the
taxa of the flora, assuming tifessil-bearingsediments as Jurassic (Kryshtofovich, 1910). Later,
when he obtained wider data on Mesozoic flora of Primorye he specified that the age of
Mongugai flora-bearing sediments was equivalent to Lower Jurassic bed of Tonkin
(Kryshtofovich, 1921). When even more floral samples were obtained from Mongugai bed of
Primorye Kryshtofovich and V.D. Prynada determined the flora as Triassic in age
(Kryshtofovich, 1923, 1932, 1939; Kryshtofovich & Prynada, 1932, 1934; Prynada, 1937, 1939).

The study of Mongugai flora was substantially contributed by I.N. Srebrodol'skaya, S.A.
Shorokhova and V.A. Krassilov. They have determined two stages of its formation: Carnian and
Norian ones; as well as two floral assemblages: Carnian from Kiparisovsky and Sadgorodskoy
Formations, and mid-Norian from Ambinsky Formation in Southern Primorye and its analogues
in Northern Primorye (Krassilov & Shorokhova, 1970, 1975; Srebrodol'skaya, 1958, 1964,
19683 1968b; Shorokhova, 1975a1975b, 1977, 1978, 1997, 2004; Shorokhova &
Srebrodol'skaya, 1979; Shorokhova, 1997). As the result of the analysis of taxanomic
composition they determined that Carnian FA was typically represented by moderate flora of
Siberian paleofloriscic zone (Arcto-Triassic floristic region in Eurasia according to Krassilov
(Krassilov & Shorokhova, 1975), and mid-Norian one - by tropical and subtropical flora of Euro-
Sinian (Medo-Triassic) paleofloriscic zone (Dobruskina, 1982, Krassilov, Shorokhova, 1975;
Shorokhova, 2004).

In recent years, as a result of revisions of the old collection and new collected fossil plants
the floristic composition of Late Triassic flora of Primorye has been studied in detail (Triassic
and Jurassic ..., 2004, 2008). It consists of bryophytes, lycopodales, horsetails, ferns
pteridosperms (seed-ferns), bennettitales, cycadales, conifers, as well as isolated reproductiy
organs. So far for the study of this flora, there are 121 taxa recognized and four successivel
alternating (from bottom to apex) floral assemblages have been determined (Fig. 1): Kiparisovo
Sadgorod, Imalinovo and Amba from same-name Formations (Shorokhova, 1997; Volynets &
Shorokhova, 2007; Shorokhova & Volynets, 2007; Volynets & Shorokhova, 2006; Volynets et
al., 2006;Shorokhova & Zin'kov, 2007] which correlate with marine layers that contain vestiges
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of ammonoidea and bivalves and with biostatigraphic assemblages of Northeast China, Korea

and Japan (Fig. 2).

. Floral Formation
Stage Substage Horizon .
Assemblage (Unit)
Rhaetian - - -
Perevoznaya
upper - -
Norian
middle Amba Amba
Peschanka
lower Imalinovo Imalinovo
) upper Sadgorod Sadgorod Sadgorod
Carnian
lower Kiparisovo Kiparisovo Kiparisovo

Fig. 1. Stratigraphic divisions and floral assemblages

This study is based on the investigations of fossil plants from 64 location groups (Fig. 3).
They were collected during 1958 — 2008 by geologists of Geological Survey Company of
Primorye: U.B. Evlanov, A.A. Asipov, N.G. Mel'nikov, A.F. Lysuk, A.V. Oleinikov, A.l
Burago, 1.V. Buriy, V.A. Bazhanov et al., paleontologists: S.A. Shorokhova, N.K. Zharnikova,
S.I. Nevolina, V.I. Burago, E.A. Dorukhovskaya, E.B. Volynets from Russia, and Sun G. and
Sun C.L. from Jilin University (China). The majority of fossil plants were collected in 1959-
1975 by Shorokhova. The collections are preserved in Vladivostok: Far Eastern State Technice
University No. 20, in the Institute of Biology and Soil Sciences Far Easten Branch of Russia’a
Academy of Sciences Nos. 2653, 2501, 2503, 80; in St.-Petersburgh: Russian Geologica
Research Institute No. 10264, and in Moscow: Paleontological Institute of Russia’a Academy of
Sciences Nos. 4685, 4824.

The fossil plants reported in this book are mainly represented by impressions of leaves, leaf
shoots, permineralized fossil plants, seeds, cones and other reproductive organs. The material
satisfactorily preserved in general, but short of cuticles in preservation mostly, which was
probably caused by the metamorphosed in the material in a certain degree, and therefore, it

impossible to do the cuticular analyses in their study generally.
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The descriptions of the fossil plants in this Atlas are mainly followed the systematic
classification made by I.F. Korchagina (2001), V.A. Krassilov (1968), A.L. Takhtajan (1986),
and Taylor et al. (2009). Digital photograplgere made by cameras Nikon D40 (A.V. Zin'’kov),
Olympus C765UZ and Pentax K100D (Yu.A. Semejkin). The English summary’s translations

were assisted by A.S.Holodov.

1. Upper-Triassic phytostratons of Primorye

The most complete records of Upper-Triassic sediments are found in South Primory in the
basins of Rivers Peschanka, Knevichanka, Kiparisovka and Perevoznaya. In marine sediments
Ladinian stage with bivalvd3aonella mousson(iMerign) rest with Kiparisovo Formation of the
lower substage of Carnian stage. The basis of the Formation is represented by a packet of qua
and quartzitic sandstones intercalated with siltstones, carbon-bearing argillites and thin coa
lenses, with fossil plants from Kiparisovka River basin. Packet thickness is 20-150 m. It is
overlain by a unit of platy sandstones and siltstones up to 600 m thick. At the basis of the unit the
thin coal-bearing beds with fossil plants were found from the Perevoznaya River basin (Triassic
and Jurassic, 2004, 2008).

Kiparisovo Formation is conformably overlain by Sadgorod Formation of the upper substage
of Carnian stage. It consists of terrigenous coal-bearing sediments up to 750 m thick with fossi
plants (Triassic and Jurassic, 2004, 2008).

Peschanka, Amba and Perevoznaya Formations and Imalinovo unit in South Primorye
belong to the Norian stage. Peschanka Formation is represented by marine terrigenous sedimel
(300 m) with bivalvesOxytomazitelli (Tell.), O. mojsisovicsiTell., Tosapecten subhiemalis
Kipar., Halobia kawadaiYehara,Otapiria ussuriensigVol.) andEomonotis scutiformi3ell. in
the upper part of the record (Okuneva, 2002b), which corresponds to the lower substage an
lower middle substage of Norian stage. Fossil plants and mollusks from lower and middle
substages of Imalinovo unit were studied on the left bank of the middle stream of Partizanskay:
River near Vodopadnaya railway station (Triassic and Jurassic, 2004, 2008; Volynets et al.
2006).

Amba Formation is located in South Primorye. Its stratotype is located at the left bank and
lower reaches of Amba River, with 300 m in thickness. Coal-bearing sediments sandwich the
Peschanka Formation withomonotis scutiformiand overlain by Perevoznaya Formation with
Monotis ochotica (Keys.), which indicates the stratotype as the upper part of middle substage o
Norian stage. Lower and middle of the record are represented by coal-bearing sediments wit

numerous plant fossils. In the record near Razdolnoe village the upper part of the record o

! the bar= 1 mm
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Amba Formation with fossil plants is overlain by sandstones Mihotis ochotica showing the
upper Norian in age (Okuneva, 2002b; Triassic and Jurassic, 2004, 2008).

In the North Primorye the Upper Triassic is represented by the Norian stage and is knowr
from the basin of Rivers Bikin, Marevka and Bolshaya Ussurka. The studied in detail and most
representative site is located in the Bolshaya Ussurka River area, at the right bank of Malinovk:
River, nearly Malinovo village. The strata are 150 m thick, and consist of sandstones and
siltstones withEomonotis scutiformisand their overlying unit of poorly sorted sandstones,
siltstones and carbon-bearing mudstones with thin coal layers with abundant fossil plants
(Krassilov & Shorokhova, 1970). The plant-bearing sediments are concordantly overlain by a
unit of sandstones and siltstones of 600 m thick of the upper Norian substage which is consistel
with the Perevoznaya Formation of South Primorye WMtnotis ochotica, and overlain by the
upper Monotis Formation (up to 300 m thick) of sandstones, gravels and conglomerates
presumably of Rhaetian stage (Okuneva, 2002a, b). Therefore, it is determined that the
Mongugai flora is composed of the fossil plants yielded in four stratigraphic intervals (in
ascending order): the lower and upper substages of Carnian, and lower and middle substages

Norian.

1.1. Kiparisovo floral assemblage

Mongugai flora is one of the most well reliable in age Late Triassic floras in the Eastern
Asia. The Kiparisovo floral assemblage is the earliest assemblage of early Carnian stage. It wa
found in the sediments of Kiparisovo Formation developed in the basins of Rivers Razdolnaya
(near Borisovka village, Ussuriysk city), Kiparisovka (Traktorny Creek, Zemlyanichnaya Hill),
Perevoznaya (Pad’ Pryamaya Creek), Knevichanka (Mramorny Creek) and Osinovka (Volynets
&, Schorochova, 2006, 2007; Schorochova & Volynets, 2007; Schorokhova et al., 2007,
Zakharov et al., 2007). A total of seven taphocoenoses were studied (Fig. 1). Taxaomic variet
of the assemblage is not considerable — 29 taxa were determined (Table 1, Plates I-V). Th
following species were found in early Carnian stage of Primorye for the firstNietealamites
hoerensis, Neocalamitp., Equisetunsp.1, Equisetursp., Todites mongugaicus, Clathropteris
sp., Cladophlebissp., C. nebbensis, Sphenoptersp., Ctenozamitesp., Otozamitessp.,
Anomozamitessp., Pseudoctenis mongugaica, Nilssomip., Taeniopteris stenophylla, T.
tiangiaolingensis, T. paraspathulata, Taenioptesp., ?Baierella sp., Podozamitesex gr.
lanceolatus, P.ex gr. schenkii, P. angustifolius, P. kiparisovkensis, Podozam#ies

Cycadocarpidium sp., Carpolites heeri, Carpolithes sp. and Conites sp.
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The leading taxa here afi@eniopteris stenophylla arfélodozamites kiparisovkensishe
assemblage is characterized by the diversity of Cycadophytes, abundaRoelozmites-
Baierella, and appearance of Dipteridaceae ferns and Cycadocargigeroonifers.

The taxa of the Kiparisovo assemblage are briefly described as below.

Pteridospermae
Genus Ctenozamites Nathorst, 1886
Ctenozamites sp.
(Plate Il, Figs. 1, 5; Plate 1ll, Figs. 1-5)

Leaves pinnate, 30 x 25 mm in size. Segments oval | form, 15 x 8 mm, connivently
alternate, borne on the rachis surface sides at 4@e6the rachis, the apex widely rounded.
Venation dichotomous regularly.

Locality: Mount. Zemlyanichnaya of. right bank of Bolshaya Kiparisovka River in Razdolnaya
River basin, South Primorye.
Horizon & age: Upper Triassic (Carnian).
Gympospermae
Bennettitales
Genus OtozamitesBraun et Muenster, 1843
Otozamites sp.
(Plate Il, Figs. 1, 5, Plate 1ll, Figs. 1-5)
Segments oval-elliptic, 18-35 x 10-18 mm for each, symmetrical, slightly rounded in apex,

basally slightly concave, with no clearly visible auricles. Venation Otozatypes

Locality: Ibid.
Horizon & age: Upper Triassic (Carnian).
Ginkgoales
Genus Baierella R. Potonie, 1933
Baierella? sp.

(Plate I, Figs. 7, 8)

L eaves fan-shaped, with a thin peteole, dichotomously deeply dissected for 1-2 times intc
ultimate lobes of 15 in number. Lobes linear in form, about 1 mm (0.5-0.8 mm) wide, with a
midvein for each.

Locality: Right bank ofLarge Kiparisovka River, mount. Zemlyanichnaya, Traktorny
Creek in Razdolnaya River basin, South Primorye.

Horizon: Upper Triassic (Carnian).
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Coniferales
Genus Podozamites (Brongniart) C.F.W. Braun, 1843

Podozamites kiparisovkensis Srebrodolskaja et Schorochova
(Plate Il, Fig. 6; Plates 1V, V)

Leafy shoots, axis 1-1.5 mm wide. Leaves lanceolate, oval-oblong in form, usually 20-50
mm long by 5-20 mm wide, apex wide rounded, base rounded and cuneate; smaller leaves bort
on the shoot basally. Veins parallel generally, 9-11 veins in 5 mm width for each leaf
(Shorokhova & Srebrodol'skaya, 1979).

Locality: Kiparisovka River, mount. Zemlyanichnaya of Razdolnaya River basin, South
Primorye.

Horizon: Upper Triassic (Carnian and Norian).

1.2. Sadgorod floral assemblage

Sadgorod floral assemblage is found in the Sadgorod Formation outcropped in the basins c
Rivers Filipovka, Razdolnaya (near villages Borisovka, Vinevitinovo, Nezhino), Bogataya
(Sadgorod railway station), Peschanka (headwaters), Knevichanka (Shahtovy Creek)
Perevoznaya (near village Alexeevka, Zveriny Creek), Rakovka (to northeast of Ussuriisk city,
near Rakovka village), Artyomovka (lvnyanka River), Arsenievka (Yakovlevka River, its
tributary stream Medvezhy Creek) and water parting of Knevichanka River and Bolshaya
Popovka River (Shahtovy Creek) (Triassic and Jurassic..., 2004, 2008; Schorokhova, 1971
1978; Schorokhova et al., 2007; Volynets & Shorokhova, 2006, 2007; Zakharov et al., 2007). A
total of 50 taphocoenoses were studied (Fig. 3.2). The Sadgorod floral assemblage is richer the
Kiparisovo’'s in composition and reperesented by 43 taxa (Table 2, Plates VI —XXXVIII) in
which Podozamites mongugaicus and Nilssonia mongugaica are most prominent in characters

The following taxa are found in the Sadgorod assemblage for the firstTtha#itessp.1,
Clathropteris meniscioides, Todites mongugaicus, Dictyophysiorh, Hausmannia ussuriensis,
Pterophyllum sp., Sphenozamitesp, Nilssonia mongugaica, Taeniopteris tiangialingensis,
Baierasp, Glossophyllurap., Czekanowskiex gr. rigida, Czekanowskgp, Phoenicopsisx gr.
angustifolia, P. cf. angustifolia, Phoenicopsisp., Pityophyllumex gr. nordenskioldii,
Pityophyllumsp., Cycadocarpidium erdmannii, Podozamitésdistans, P. nobilis, Carpolithes
mongugaicus and C. cinctus

The main features of the floral assemblage are the presence of Czekanowskiales an
Conifers dominated in the moderate floras of Siberian Paleofloristic Region, the increase in

diversity of coniferousPodozamites-Cycadocarpidiuand the ferns Dipteridaceae including
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Clathropteris meniscioides, Hausmannia ussuriensi®., the typical taxa of tropical and
subtropical floras of the Euro-Sinian Paleofloristic Region.
The taxa of the Sadgorod assemblage are briefly described as below.

Sphenophytes
Equisetales
Genus Neocalamites Halle, 1908
Neocalamites hoerensis (Schimp.) Halle
(Plate VI, Figs. 1-8; Plate VII, Fig. 1)

Stems erect, branching, up to 150 mm wide, and costate. Internodes 10-150 mm wide
Leaves loose in arrangement, about 6-100 in number, linear with middle vein, 20-150 mm long
by 1-3 mm wide for each. Leaf scars small, elliptic, about 10 mm in diameter.

Locality: Southwestern Primorye: The basins of Nezhinka River, Filipovka River, and
Amba River; in South Primorye: headwaters of Peschanka River, Bogataya River basin nea
Sadgorod railway station, near Sanatornaya railway station, Kiparisovka River basin, Shahtovy
Creek.

Horizon: Upper Triassic (Carnian and Norian).

Filicales
Dipteridaceae Seward et Dale, 1907
GenusHausmannia Dunker, 1846
Hausmannia ussuriensis Kryshtofovich
(Plate XVI, Figs. 1, 2)
Leaves rounded in form, up to 55 mm in diameter. Leaf margin crenulated. Venation radial,
with primary and secondary veins clear and anastomosing, tertiary veins poorly distinct.
Locality. Mongugai mine of Filipovka River basin, Southwestern Primorye (from the
collection of Kryshtofovich, 1933)).
Horizon: Upper Triassic (Carnian).
Osmundaceae R. Brown, 1810
GenusTodites Seward, 1900
Todites mongugaicus Schorochova
(Plates VIl —XV)
Leaves large, bipinnate, axis prominent. Pinnae linear, opposite, about 140mm long by 4(
mm wide, given at 50-70off rachis 2 mm thick. Pinnules oblong, 17-28mm long by 6-9 mm

wide for each, wavy or crenate in margin, arranged closely. Middle veins clear, straight. Lateral
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veins thin, forking dichotomously for 2-3 times. Sporangia oval, arranged along the veins, 10-12
in a row, 300-35@m in diameter for each (Triassic and Jurassic..., 2004).

Locality. Southwestern Primorye: Filipovka River basin; South Primorye: headwaters of
Peschanka River, Bogataya River basin near Sadgorod railway station; basins of Rivers
Nezhinka, Knevichanka, Artyomovka and Perevoznaya.

Horizon: Upper Triassic (Carnian).
Gymnospermae

Bennettitales
Genus Sphenozamites(Brongniart) Miquel, 1851

Sphenozamites sp.
(Plate XVI, Fig. 4)

A fragment of segment, 52 mm long by 28 mm wide, oval-rhomboidal in form, with a
narrowed base, entire, apex unknown. Venation nearby fun-like, veins numerous and clear
coming out of the base and almost immediately dichotomizing, and forking for 5-6 times.

Locality: Southwestern Primorye: Filipovka River basin.

Horizon: Upper Triassic (Carnian).

Cycadales
GenusNilssonia Brongniart, 1825
Nilssonia mongugaica (Srebrod.) Schorochova et Volynets
(Plates XIX =XXII)

Leaf oblanceolate in shape. Segments linear, parallel, sometimes unevenly pinnately
dissected, about 130mm long by 40 mm wide, narrowing towards the base, given ap&0-90
the rachis 1.5-2.5 mm in width. The segments borne on the upper surface of the rachis. Vein
simple, straight, thiner, dichotomizing mainly near rachis, about 6-8 in number for each 5 mm
width at the leaf margin (Triassic and Jurassic..., 2008).

Locality. South Primorye: Knevichanka River basin, Shahtovy Creek, headwater of
Peschanka River, Bogataya River basin near Sadgorod railway station, Nikolaenko mine.

Horizon: Upper Triassic (Carnian).

Genus PseudoctenisSeward, 1911
Pseudoctenis mongugaica Prynada
(Plate XXXII)

Leaf paripinnate, with thin rachis. Segments oblanceolate, opposite or semi-phimosis-like, at
base, attached to the rachis at 68-@gle, about 5-20 mm long by up to 6 mm wide for each.
Margin entire, and apex rounded. Veins dichotomous for 2 (occasionally 3) times, with rare
anastomoses (Prynada, 1937; Triassic and Jurassic..., 2008).
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Locality. Southwestern Primorye: Amba River basin near Zanadvorovka village, Filipovka
River basin; South Primorye: headwater of Peschanka River, Knevichanka River basin, Shahtov
Creek.

Horizon: Upper Triassic (Carnian and Norian).

Cycadophytes incertae sedis
Genus Taeniopteris Brongniart, 1832
Taeniopteris paraspathulata Srebrodolskaja

(Plates XXIIl =XXVII)

Leaves some linear in shape, 30-100mm long by 6-23 mm wide. Margins of the leaves entire
and the base tightly cuneate in form. Apex wide-rounded to narrowed obtuse or elongatec
acuminate. Lateral veins thin, simple or dichotomizing once, occasionally twice, 10-18 in
number for each 5 mm length at the leaf margin, given off the rachis at a wide angle
(Srebrodol’skaja, 1961; Triassic and Jurassic..., 2008).

Locality. Southwestern Primorye: basins of Rivers Nezhinka, Filipovka, Amba, South
Primorye, basins of Rivers Bogataya, Peschanka, Knevichanka (Shahtovy Creek), Perevoznay
and Central Primorye — Arsenievka River.

Horizon: Upper Triassic (Carnian and Norian).

Taeniopteristiangiaolingensis Sun
(Plates XXIX —XXXI)

Leaves lanceolate-broad (100x25 mm) and lanceolate-linear (<100x20 mm), narrowing
towards the apex and the base, petiolar, with thin rachis, and rounded apex. Lateral vein
dichotomizing for 1-2 times, given off the rachis at 46:&bout 10 in number for each 5 mm in
the distal area of the segment.

Locality. Southwestern Primorye: Amba River basin near village Zanadvorovka, Filipovka
River basin and Central Primorye, headwater of Peschanka River.

Horizon: Upper Triassic (Carnian and Norian).

Taeniopteris stenophylla Kryshtofovich
(Plate XXVIII)

Leaves linear or linear-lanceolate in form, generally 18-20 mm wide by up to 150 mm long.
The apex narrowed and obtuse. The rachis simple, with linear striation or a groove, up to 1.5 mn
wide. Lateral veins simple or dichotomizing once, given off the rachis at 3%566ut 7-11 in
number for each 5 mm length at the leaf margin area.

Locality. Southwestern Primorye: Amba River basin near village Zanadvorovka, Filipovka
River basin, Bogataya River basin near Sadgorod railway station, headwater of Peschanka Rive

Nezhinka River near Nezhino village, Knevichanka River (Shahtovy Creek), Perevoznaya River.
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Horizon: Upper Triassic (Carnian and Norian).
Coniferales

GenusPodozamites (Brongniart) C.F.W. Braun, 1843
Podozamites mongugaicus Prynada
(Plates XXXV, XXXVI)

Fragments of leafy shoots with axis 0.5-1 mm thick. Leaves are linear, parallel, about 70 mm
long by 4 mm wide, arranged spirally, with abou? ®0the axis, narrowing to the leaf base. The
apex obtuse or slightly acuminate. Veins simple, about 4 in number for a leaf width (Prynada),
1939; Triassic and Jurassic..., 2004).

Locality. South Primorye: Bogataya River near Sadgorod railway station, Knevichanka
River basin, Shahtovy Creek, Southwestern Primorye, Nezhinka River basin near Nezhinc
village, Filipovka River basin, Amba River basin near Zanadvorovka village.

Horizon: Upper Triassic (Carnian).
Podozamites nobilis Sun
(Plate XXXVII)

Leafy shoots with axis 2 mm wide. Leaves various in form, from oblong, lanceolatetbroad
narrow oval and obovatus, about 65 mm long by 13 mm wide for each. Leaves spirally arrangec
on the axis, narrowed to a short stalk at the base. Apex of leaf slightly narrowed and roundec
Veins thin, usually 5-6 veins in number for each 5 mm width.

Locality. South Primorye: Knevichanka River basin, Shahtovy Creek, Southwestern
Primorye, Amba River near Zanadvorovka village.

Horizon: Upper Triassic (Carnian).

Podozamites ex gr. schenkii Heer
(Plate XXXVIII)

Leafy shoots with a thin rachis (1 mm thick). Leaves narrow, linear, 60 mm long by 1.5-4
mm wide for each in the lower part of the leaf, given off the rachis at a sharp angle. Apex obtuse
or slightly acuminate, 4-6 veins at a leaf width.

Locality. Southwestern Primorye: Filipovka River basin, Amba River near Zanadvorovka
village; South Primorye: Bogataya River near Sadgorod railway station (Leonova mine dump),
Knevichanka River basin, Shahtovy Creek.

Horizon: Upper Triassic (Carnian and Norian).

1.3 Imalinovo Floral Assemblage

Imalinovo floral assemblage is found in the sediments of the Imalinovo Unit outcropped in
the middle reaches of Partzanskaya River basin (Lyzganov & Schorokhova, 1995; Schorokhov:
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et al., 2007; Volynets et al., 2006, 2008; Zakharov et al., 2007). There are 27 taxa recognize:
(Table 3, Plates XXXIX-XLVIIl). The assemblage is characterized by the Tdsmanfeldia
incisa, Taeniopteris tiangiaolingensis, Pterophyllum ctenoides and Elatocladus elegantus

It is worth to mention that some taxa are new for the assemblage, incActogtichopteris
rara, Thinnfeldia incisa, Pterophyllum ctenoides, Ctenis elegantum, Taenioptetigearis,
Taeniopterissp., Taeniopterissp.1, Leptostrobuscf. mollis, Ixostrobus pacificydPodozamites
distans, P. giganteunfelatocladus elegantus, E. prynadae, Cheirolepidium sp.

The assemblage appears to have mixed features of some elements from the moderate flor
of Siberian Paleofloristic Region (e.Baiera sp.,Phoenicopsisex gr.angustifolia, Ixostrobus
pacificus, Leptostrobusf. mollis, Podozamites distanand the tropical and subtropical floras of
Eurasia (e.g. Thinnfeldia incisa, Pterophyllum ctenoides, Ctenis, Taeniopterias
tiangiaolingensis, Cheirolepidiugp.). The taxa of this assemblage are described as follows.

Pteridospermae
Genus Thinnfeldia Ettingshausen, 1852
Thinnfeldia incisa Saporta
(Plates XLIII-XLV)

Frond oval-lanceolate in form, about 80 mm long by 20-60 mm wide, pinnate. Pinnules
lanceolate, given off the pinnae rachis at 38-@%gle, margins dentate. Venation Thinnfeldia-
type, the lateral veins thin, forking dichotomously for 4-5 times. The apex dissected into 2-3
teeth, each one contains one ultimate lateral vein.

Locality. Southeastern Primorye: Partizanskaya River basin, nearby the Vodopadnaya
railway station.

Horizon: Upper Triassic (Norian).
Gymnospermae

Bennettitales
Genus PterophyllumBrongniart, 1828
Pterophyllum ctenoides Oishi
(Plates XLVI, XLVII)

Leaves over 160 mm long, with rachis 3-5 mm thick, pinnate in dissection. Segments
lanceolate-linear in form, about 150 mm long by 10 mm wide for each, given off the rachis, at
about 68angle. The margins straight, parallel. The apex obtuse, slightly rounded. Venation more
or less thick, veins parallel to the margins of segments, dichotomizing in lower and middle parts
of segments.

Locality. Southeastern Primorye: Partizanskaya River basin, nearby the Vodopadnaya
railway station.
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Horizon: Upper Triassic (Norian).
Cycadales
Genus Ctenis Lindley et Hutton, 1834

Ctenis elegantum Volynets et Schorochova
(Plate XL, Fig. 1)

Leaves over 100 mm long, pinnate. Rachis 3-5 mm thick with linear groove in the middle.
Segments lanceolate-linear, 10-45 mm long by 4-10 mm wide for each, narrowed towards the
base and drawn to the apex, given off the rachis at B&@@le. Venation irCtenistype,
distance 0,3-0,5 mm for the adjacent two veins (Volynets et al., 2006).

Locality. South-Eastern Primorye, Partizanskaya River basin, near Vodopadnaya railway
station.

Horizon: Upper Triassic (Norian).

Czekanowskiales
Genus Ixostrobus Raciborski, 1891

| xostrobus pacificus Volynets et Shorochova
(Plate XLI, Figs. 2, 4,6, 7)

Strobili cylindrical, 24-50 mm long by 10-19 mm wide, pedicellate with 10 mm long by 2
mm thick. Microsporophylls borne on the axis at right angle at 2-3 mm distance, 7 mm long in
maxium, with apex rounded, 3 mm in diameter; and dissected into 4 lobes (Volynets et al.,
2006).

Locality. Southeastern Primorye, Partizanskaya River basin, near Vodopadnaya railway
station.

Horizon: Upper Triassic (Norian).

GenusLeptostrobus Heer, 1876
Leptostrobus cf. mollis Prynada in Krassilov
(Plate XLI, Fig. 1)
Strobile oval, loose, 40 mm long by 15 mm wide. Scales rounded in form to 3-4 mm in
diameter for each, spirally arranged on the axis.
Locality. Southeastern Primorye: Partizanskaya River basin, near Vodopadnaya railway
station.
Horizon: Upper Triassic (Norian).
Coniferales

Genus CheirolepidiumTakhtajan, 1956
Cheirolepidium sp.
(Plate XXXIX, Fig. 7)
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A fragment of branched shoot, about 60 mm long. Leaves short, cataphyll, scaled and sessile
opposite in pairs, 5 mm long by 4 mm wide for each, with rounded apex and bases.

Locality. Southeastern Primorye, Partizanskaya River basin, near Vodopadnaya railway
station.

Horizon: Upper Triassic (Norian).
Coniferales incertae sedis

Genus Elatocladus Halle, 1913
Elatocladus elegantus Volynets et Schorochova
(Plate XLI, Fig. 5; Plate XLlII)

Leafy shoots. Axis up to 2 mm in diameter. Leaflets arranged spirally on the axis by a broad
base and at 40-8@ngle. Leaflets lanceolate-linear in form, with obtuse rounded apex, about 10-
15 mm long by 2-3 mm wide (Volynets et al., 2006).

Locality. Southeastern Primorye: Partizanskaya River basin, near Vodopadnaya railway
station.

Horizon: Upper Triassic (Norian).

1.4 Amba Floral Assemblage

Amba Floral Assemblage is found out from the Amba Formation distributed in the basins of
Rivers Amba (lower reach), Razdol'naya (near the south margin of village Razdol'noye),
Komarovka (near the outfall of Kamenushka River), Bystraya, Malinovka, Marevka (Shpal’naya
Pervaya River, Medvezhya Vtoraya River) and on the left bank of middle and lower reaches of
Bikin River (Ulyanovka River, mineral spring “Lastochka”) (Volynets & Shorokhova, 2007;
Krassilov & Shorokhova, 1970; Shorokhova, 1975a,b, 1977; Schorokhova et al., 2007; Volynets
& Schorochova, 2006; Zakharov et al., 2007). Over 30 taphocoenoses were studied (Fig. 2). Th
assemblage is characterized by high diversity in taxonomy; represented by 73 taxa (Table 4
Plates XLIX-CXVII). The most typical taxa for the assemblage includeodites
pseudoraciborskii, Dictyophyllum kryshtofovichii, Camptopteris spiralis, C. japonica,
Thinnfeldia ambabiraensis, Imania heterophylla, Pterophyllum ambabiraesmsis Baiera
minuta.

The following taxa are found in the assemblage for the first tinyeopoditesspp.,
Equisetum angustum, Todites pseudoraciborskii, T. ussuriensis, Dictyophyllym nathorstii, D.
kryshtofivichii, Camptopteris spiralis, C. japonica, Cladphlebis pseudodenticulata, C.
macrophylla, Thinnfeldia ambabiraensis, Tudovakia papillosa, Imania heterophylla,
Williamsoniella kryshtofovichii Pterophyllum marginatum, P. nathorstii, P. sinensis, P.
ambabiraensis, P. innae, P. pseudopinnatifidum, P. parvifolium, P. vittiforfaisniopteris
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ambabiraensis, Tlinearis, Ctenis sp., Ginkgoitessp., Baiera minuta, Sphenobaiera s,
paucipartita, Drepanolepis squamulos@ycadocarpidium parvunC. swabij Swedenborgia
sp., Podozamites ussuriensis, Podozamites sujfunensis, Stachyotgvaglis, Carpolithes
minor, Conites ambabiraensad Strobilithesp.

The assemblage is characterized by diversity of Cycadophytes, particularly shown by new
representatives dfterophyllum the variety oDipteridaceae increased, thppearance of genera
Imania andTudovakia,and also the genei@phenobaieraTodites Cladophlebis, Podozamites
and Cycadocarpidium

The brief descriptions of the taxa mentioned above are as follows.

Algae
Bryophytes
Genus Thalliteswalton, 1925
Thallitessp. 1
(Plate XLIX, Fig. 1)
Plant thalloid, band-like, pseudodichotomically branching thallus 3-4 mm wide for each.
The thallus blade thin with a visible middle vein 0.2-0.5 mm thick.
Locality. Northern Primorye: Bol'shaya Ussurka River basin, Malinovka River near
Malinovo village.
Horizon: Upper Triassic (Norian).
Equisetales
Genus EquisetumLinne, 1753
Equisetum angustum Schorochova
(Plate XLIX, Figs. 3, 6)

Stems narrow, 2-4 mm thick, with 4-5 ribs. Internodes 25-40 mm long. Leaf sheathes
cylindrical. Leaves narrow, 1.7-2.2 mm long. Node diaphragms oval, 1.5-2 mm in diameter, with
10-12 pores for each (Triassic and Jurassic..., 2004).

Locality. South Primorye: lower reach of Razdol'naya River near Razdol'noye village.

Horizon: Upper Triassic (Norian).
Filicales

Osmundaceae Brown, 1810
Genus ToditesSeward, 1900
Todites pseudoraciborskii (Srebrodolskaja) Schorochova
(Plates L, LI)
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Fronds bipinnate; the axis thick (up to 5 mm). Pinnae about linear, 120 mm long by 50 mm
wide, opposite or subopposite, given off the axis at 50a6é@le. Pinnules oblong or nearly
triangular, 23-25 mm long by 5-7 mm wide for each, with sharp apex, arranged catadromously
small- or large-toothed in margin. Lateral veins of pinnules dichotomously forking twice
basally, elsewhere— once. Fertile pinnules arranged at the apex of the pinnae (Shorokhov:
19759.

Locality. Southwestern Primorye: lower reach of Amba River basin, 2 km south from
Provalovo railway station.

Horizon: Upper Triassic (Norian).

Todites ussuriensis (Schorochova) Volynets
(Plates LI —LV1I)

Fronds bipinnate, sterile, 50 cm long by 3 cm wide; the axis flat, tomentous, 4 mm wide.
Pinnae about linear, 140 mm long by 40 mm wide for each, given off the axis al &0¢s6.
Pinnules oblong-linguiform, 18-30 mm long by 8 mm wide for each, entire to small-toothed in
margin, with obtuse or slightly acute apex. The middle vein thick; lateral veins thin,
dichotomizing once. Fertile pinnae reduced for 1.5 times than sterile ones in size (Triassic anc
Jurassic..., 2004).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Dipteridaceae Seward et Dale, 1907
Genus ClathropterisBrongniart, 1828
Clathropteris meniscioides Brongniart

(Plates LVII —LVIII)

Fronds large. Pinnae lanceolate-linear, about 200 mm long by 70 mm wide for each, toothec
in margin, apex obtuse and slightly sharp. Middle vein of pinnae straight. Lateral veins slightly
flexuose, given off midvein at 50-8angle. The % veins straight, curved or flexuose, given off
at a right angle and forming a series of square or polygonal meshes. The higher order vein
making small polygonal network. Fertile pinnae similar to sterile ones in size and features. Sori
rounded, evenly distributed in the lower surface of the pinnae.

Locality. Southwestern Primorye, right bank of Amba River, to the south from Provalovo
railway station; South Primorye, lower reach of Razdol'naya River near Razdol'noye village;
North Primorye, Bol'shaya Ussurka River basin, right bank, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Carnian and Norian).
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Genus Dictyophyllum Lyndley et Hutton, 1834
Dictyophyllum kryshtofovichii Srebrodolskaja
(Plates LIX-LXII)

Pinnae linear, 120 mm long by 40 mm wide for each, toothed in margins. Teeth triangular,
short, with acute apex. Middle vein of the pinna straight. Lateral veins clear and entering the
apex of tooth for each. Veins of th& 8rder forming a series of polygonal meshes with the
secondary and middle veins. The higher order veins making small polygonal network.

Locality. South Primorye: left bank of lower reach of Razdol'naya River near Razdol'noye
village; North Primorye, Bol'shaya Ussurka River basin, right bank, Malinovka River near
Malinovo village.

Horizon: Upper Triassic (Norian).

Dictyophyllum nathorstii Zeiller
(Plates LXIII, LXIV)

Fronds large, fun-like, dissected basally with pinnae. Pinnae linear, 130 mm long by 30 mm
wide for each, toothed. Teeth triangular, large, with some straight upper margin and bowec
lower margin. Middle vein straight. Lateral veins thin and slightly flexuose. Veins of higher
orders making small polygonal meshes.

Locality. Southwestern Primorye, right bank of Amba River, to the south from Provalovo
railway station.

Horizon: Upper Triassic (Norian).

Genus CamptopterisNathorst, 1878
Camptopterisjaponica (Yokoyama) Kon'no
(Plates LXV, LXVI)

Frond dissected basally with pinnae on a twisted axis. Pinnae linear, toothed, 70 mm long by
20 mm wide for each in the middle part, narrowing towards the apex and the base. Teeth shor
triangular, asymmetrical, with obtuse or slightly acute apex. Middle vein 1.5 mm thick. Lateral
veins given off middle vein at 60-8@ngle, running into the apex of tooth for each, or into the
pinnae margins between the teeth. THeoBler veins forming polygonal meshes. Fertile pinnae
nearly same as sterile ones in form and size. Sori distributed evenly at leaf surface.

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Camptopteris spiralis Nathorst
(Plates LXVII — LXIX)
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Leaf dissected basally with pinnae on a twisted axis. Pinnae narrow, 110 mm long by 5-16
mm wide for each, toothed in margin. Teeth oblong-triangle, assymetrical, with obtuse apex.
Middle vein straight. Lateral veins given off middle vein at acute angle. fherder veins
forming polygonal meshes. Fertile pinnae similar to sterile ones in form. Sporangia spherical,
densly covering the abaxial surface of pinnules.

Locality. South Primorye: left bank of lower reach of Razdol'naya River near Razdol'noye
village.

Horizon: Upper Triassic (Norian).

Filicales incertae sedis
Genus CladophlebisBrongniart, 1828
Cladophlebis macrophylla Schorochova
(Plates LXX, LXXI)

Frond large, bipinnate, over 60 cm wide, with axis up to 6 mm wide. Pinnae linear, opposite
or subopposite, 10-20 cm long by 4 cm wide for each, given off axis at a wide angle, the rachis
usually 2 mm wide. Pinnules oblong-triangle, 25x11 mm in size slightly bent upwards, broaded
at the base, with obtuse apex, catadromous in arrangement. The middle vein straight, later:
veins dichotomous usually for 2 times, except for the basal one or two pairs forking for 3 times
(Shorokhova & Srebrodol'skaya, 1979).

Locality. Southwestern Primorye, lower reach of Amba River, to the south from Provalovo
railway station.

Horizon: Upper Triassic (Norian).

Cladophlebis pseudodelicatula Oishi
(Plate LXXII)

Frond bipinnate, oval and oblong-oval; with axis having a linear groove in the middle.
Pinnae linear, opposite, 35-60 x 8-25 mm in size, tightly placed in upper and lower parts, given
off axis at 60-7Bangle. Pinnules linear, parallel, straight to slightly curved, 5-15x1.8-3.2 mm in
size, given off rachis at 75-9@ngle, basally slightly widening, with obtuse apex. The middle
veins clear; lateral veins thin, dichotomizing once.

Locality. North Primorye: Bol'shaya Ussurka River basin, right bank of Malinovka River
near Malinovo village.

Horizon: Upper Triassic (Norian).

Pteridospermae
Genus Imania Krassilov et Schorochova, 1970
I mania heterophylla Krassilov et Schorochova
(Plates LXXII —LXXV)
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Leaves compound, branching sympodially. Leaf types including: pinnate with one pair of
side pinnae and two apex pinnae; digitipinnate with 3 pinnae — a apex one and two side one:
multidigitate with 5-7 pinnae. Pinnae lanceolate-linear, oblong, assymetrical; usually even wavy
in margin, narrowing towards the base, the apexes obtuse; 80x12 mm in medium size of pinna
The middle vein clear in the lower and middle parts of the pinna, and disappearing towards the
apex; lateral veins dichotomous (Krassilov & Shorokhova, 1970).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village; South Primorye, Razdol'naya River basin near Razdol'noye village; Southwestern
Primorye, Amba River basin, to the south from Provalovo railway station.

Horizon: Upper Triassic (Norian).

Genus Thinnfeldia Ettingshausen, 1852
Thinnfeldia ambabiraensis Srebrodolskaja
(Plates LXXVI, LXXVII)

Leaves lanceolate, odd-pinnate. Pinnae oval-rhombic to lanceolate and oblong in form, 18-2(
mm long by 4-9 mm wide at the base. The margins even or slightly wavy, the acroscopic one
twisted, basiscopic one running to the rachis. Venation pinnate; veins coming from the rachis o
the pinna.

Locality. Southwestern Primorye, Amba River basin, to the south from Provalovo railway
station; North Primorye, Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Genus Tudovakia Schorochova et Krassilov, 1970
Tudovakia papillosa Schorochova et Krassilov
(Plate LXXVIII)

Leaves up to 100 mm wide for each, digitate-compound with about 8 pinnae in fun-like form.
Pinnae lanceolate-linear, 6-8 x 3-4 mm in size. PinnBeshypteristype, linguiform, twisted
and running to the rachis, with a thick blade and pooly visible veins (Krassilov, Shorokhova,
1970).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Gymnospermae
Bennettitalles

Genus PterophyllumBrongniart, 1824

Pterophyllum ambabiraensis (Srebrodolskaja) Schorochova
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(Plates LXXIX —LXXXI)

Leaves large and medium in size. Pinnae oblong and linear, tightly arranged. The rachis is u
to 3.5 mm wide with transverse striations. Large pinna 40-50 cm long by 2-12 cm wide, small
ones — 13 cm long. The margins parallel. Veins simple, dichotomizing usually once in the distal
part of the segment, 6-8 veins at each 5 mm width in the middle part of segment (Shorokhova
1975b).

Locality. Southeastern Primorye: Amba River basin, 2 km to the south from Provalovo
railway station; North Primorye, Bol'shaya Ussurka River basin, Malinovka River near
Malinovo village.

Horizon: Upper Triassic (Norian).

Pterophyllum innae Schorochova
(Plate LXXXII)

Leaves medium and large in size. Pinnae lanceolate-linear, rachis 1-1.5 mm thick with a
linear rib. Segments are oblong, widening at the base, attached to the side parts of the rachis, t
distal margin straight, and the apex asymmetrical and obtuse. Medium sizes of segments 3-4 c|
long by 0.8-1.5 cm. Veins thin, dichotomizing twice, with 12-15 veins for each 5 mm width of
the medium part of the segment (Shorokhova, 1975b).

Locality. Southwestern Primorye: Amba River basin, 2 km to the south from Provalovo
railway station.

Horizon: Upper Triassic (Norian).

Pterophyllum marginatum Unger
(Plate LXXXIII)

Pinnae lanceolate-linear, band-like, 10 cm long by 1 cm wide for each, narrowing towards
the apex and the base. The rachis flat, 1.5 mm wide, covered with transverse grooves. Segmer
linguiform, 5 x 1-4 mm in size for each, tightly placed and given off rachis af arfle, the
apex rounded. Acroscopic margin straight or slightly concave, basiscopic one strongly bent.
Veins simple, dichotomizing once and never the apex, averaging 4-9 veins for each segment.

Locality. Southwestern Primorye: Amba River basin, 2 km to the south from Provalovo
railway station.

Horizon: Upper Triassic (Norian).

Pterophyllum nathorstii Seward
(Plates LXXXIV, LXXXV)
Pinnae band-like, 120x50 mm for each size, with flat rachis up to 3 mm wide. Segments

linear, straight or crescentiform, 30 mm long by 7 mm wide for each, tightly placed, given off
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rachis at 7%90° angles. Apexes obtuse, symmetrically round. Veins simple, seldom
dichotomizing once or twice, 9-10 veins at each 5 mm width.

Locality. Southwestern Primorye: Amba River basin, 2 km to the south from Provalovo
railway station; North Primorye, Bol'shaya Ussurka River basin, Malinovka River near
Malinovo village.

Horizon: Upper Triassic (Norian).

Pterophyllym parvifolium Schorochova
(Plate LXXXVI)

Pinnae lance-oval, 55x35 mm for each size, with thin (1.2 mm) rachis. Segments oblong,
rectangular, 7-35 x 6-15 mm for each size, attached to the upper part of the rachis by broadene
bases at a &angle, opposite or subopposite, tightly placed. Veins thin, dichotomizing up to two
times, 12-14 veins at each 1 cm width (Triassic and Jurassic..., 2004).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Pterophyllum pseudopinnatifidum Schorochova
(Plate LXXXVII, Figs. 1, 3)

Pinnae lanceolate, odd-pinnate, 130x30 mm in the middle part for each size; abruptly
narrowing to a cuneate base and acute apex forming an oval-rhombic apical segment; the ba:
ending with a petiole. Segments triangular with obtuse apex, 16-20 x 7-10 mm in the middle par
for each size. Veins simple or dichotomizing once, 8-9 veins at each 5 mm width in the distal
part (Triassic and Jurassic..., 2004).

Locality. North Primorye, Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Pterophyllum sinense Lee P.C.
(Plates LXXXVIII, LXXXIX)

Pinnae lanceolate-linear, evenly-pinnate, 100x35 mm for each, with rachis up to 1 mm thick.
Segments linear, narrow, parallel, tightly placed, given off rachis at $G9¢le, apexes
rounded. Veins thin, mainly simple, sometimes dichotomizing once, 4-5 veins at each 2 mm
width.

Locality. Southwestern Primorye: Amba River basin, 2 km to the south from Provalovo
railway station; North Primorye, Bol'shaya Ussurka River basin, Malinovka River near
Malinovo village.

Horizon: Upper Triassic (Norian).
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Pterophyllum vittiformis Schorochova et Volynets
(Plates LC —LClI)

Pinnae band-like, parallel, gradually narrowing towards the apex and the base, 130 x 10-4!
mm for each. Rachis broad (up to 2.5 mm), covered with transverse striations. Segments place
tightly, short and square in basal part, oblong in the middle; given off rachis at a right angle;
margins parallel. Veins simple or dichotomizing, 7-9 veins at each 5 mm width (Triassic and
Jurassic..., 2004).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Pterophyllum sp. A
(Plate LCIII)

A middle part of pinna, 10@0 mm in size; rachis 2.5 mm wide. Segments narliowar,
parallel, 30 x 6-7 mm for each, tightly placed, given off the rachis at 7@s&fles. Veins thin,
intense, dichotomizing once basally, 9-11 veins at each 2 mm width (Triassic and Jurassic...
2008).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Genus Williamsoniella Thomas, 1915
Williamsoniella kryshtofovichii Volynets
(Plate LCIV, Fig. 1)

Strobile obovate, 34 mm long by up to 23 mm wide in the lower part, loose; consisting of 20
bracts, lanceolate, narrowed towards the apex, surrounded by a floral envelope with a shol
footstalk. The floral envelope boat in form, about 20 mm in diameter and 5 mm high in the
middle part (Triassic and Jurassic..., 2008).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Cycadales

Genus CtenisLindley et Hutton, 1834
Ctenissp. 1
(Plate LCIV, Fig. 2)
Fragments of small pinna. Segments oblong, asymmetrical, 13-22 mm X 9-14 mm in size,

upper margin almost straight, lower one in the apical part bent and running down with a little
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along the rachis, apex obtuse. The rachis 1 mm thick with a linear groove. The veins thin,
parallel, seldom dichotomizing, forming anastomoses nearly oblong in form (Triassic and
Jurassic..., 2008).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Ctenissp. 2
(Plate LCIV, Fig. 3)

A fragment of a pinna, 20 x 53 mm in size. Segments lanceolate-linear, asymmetrical, up tc
35 mm long by 8-11 mm wide in the basal part, given off the rachis & @ang. The margins
bowed in the basal part, the apex obtuse. Veins thin, anastomosing.

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Genus Nilssonia Brongniart, 1825
Nilssonia petiolata Schorochova et Volynets
(Plate LCV, Figs. 2, 3)

Pinnae unevenly segmented, oval-round or obovate, 30-45 x 20-30 mm for each. The base
of pinnae cuneate, asymmetrical, with a short petiole. Segments attached to the middle of th
upper surface of the rachis at & @@gle, separated in arrangement, varied in size, and the bases
merge. The lower margin of segments bent. The veins given off the rachis at ang8
simple, sometimes dichotomizing once, parallel, 6-7 veins at each 5 mm width (Triassic and
Jurassic..., 2008).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Nilssonia sp. A
(Plate LCV, Fig. 1)

Pinnae oval with a crenate margin, 25-50 x 40 mm in size. Segments opposite, attached to th
middle of the upper surface of the rachis, gradually narrowing towards the apex, lower margin
rounded. Veins thin, parallel, and simple, sometimes dichotomizing near the rachis or the
margin, 7 veins at each 5 mm width. (Triassic and Jurassic..., 2008).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).
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Cycadophytes incertae sedis
GenusTaeniopteris Brongniart, 1832
Taeniopteris ambabiraensis Srebrodoiskaja
(Plates LCVI — LCVII)

Pinnae varied in size, predominantly large, from lanceolate-oblong to band-like, 200 x 45
mm in general size for each, gradually narrowing towards the base, changing to the petiole. Th
middle vein 2-4 mm wide with a linear groove. The apexes of pinnae triangular oblong, acutate
or obtuse. Lateral veins thick, simple or dichotomizing once at different portions from the rachis,
6-11 veins at each 5 mm in distance.

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village; Southwestern Primorye, lower reach of Amba River, near Provalovo railway station.

Horizon: Upper Triassic (Norian).

Taeniopterislinearis Mi et Sun
(Plate LCVIII)

Pinnae narrow linear, lanceolate, 100 x 7 mm for each, narrowing towards the apex and th
base with changing to a petiole. The middle vein 0.7-1.0 mm wide, with a linear groove, lateral
veins thin, intense, simple, seldom dichotomizing once, given off the midvein af 508, 9-

10 veins at each 5 mm in distance.

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Ginkgoales
Genus Baiera C.F.W. Braun, 1843
Baiera minuta Nathorst
(Plate C)

Leaves from broad cuneate to half-round in form, 30-70 mm wide, with a long petiole. Leaf
blades dissected deeply, into 2 symmetrical parts cuneate towards the base, each part divid
again for 2-3 times and forming about 30 ultimate loblets, oblong with a rounded or slightly
truncate apexes, 1.5-4.0 mm wide; 2-4 veins at each loblete.

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

Genus GinkgoitesSeward, 1919
Ginkgoites sp. 1
(Plate ClI)
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Leaves are large, fun-like, petiollate, 50 mm long by 100 mm wide, with six lobes. Leaf
blades dissected into 2 parts, each of them divided into 3 oblong lobes. The middle lobes 8 an
12 mm in width. Veins few and thin.

Locality. Southwestern Primorye: lower reach of Amba River, 2 km to the south from
Provalovo railway station.

Horizon: Upper Triassic (Norian).

Genus Sphenobaiera Florin, 1936
Sphenobaiera paucipartita (Nathorst) Florin
(Plate CV)

Leaf dissected into 5-7 segments in a cluster. Segments long, narrow cuneate, 120 mm lon
by 1.5-2 mm wide at the base, borne on a short shoot for each cluster. Segments divide
dichotomically narrowly into 2 lobes. Lobes parallel, 6-8 veins running in parallel for each, with
apexes obtuse.

Locality. Southwestern Primorye, lower reach of Amba River, 2 km to the south from
Provalovo railway station.

Horizon: Upper Triassic (Norian).

Coniferales
Genus CycadocarpidiumNathorst, 1886
Cycadocarpidium erdmannii Nathorst
(Plate CVI, Figs. 1-6, 8, 9)

Seed scale complex oblong-oval in form, 7-16 x 2.5-3.5 mm in size. Sterile scales of the
complex usually with 4 (occasionally 5-6) veins. Seeds small, paired, arranged parallel to the
petiole.

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Carnian and Norian).

Cycadocarpidium parvum Kryshtofovich et Prynada
(Plate CVII, Fig. 1)
Seed scale complex obovate, 18x8 mm in size. Sterile scales of the complex usually with 5
6 (occasionally 7-8) veins, pedicellate. Seeds oval, large, up to 4 mm in diameter, paired.
Locality. South Primorye: lower reaches of Razdol'naya River, Razdol'noye village
Horizon: Upper Triassic (Carnian and Norian).
Cycadocarpidium swabii Nathorst
(Plate CVII, Figs. 2-4)
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Seed scale complex obovate-oblong, 25 mm long by 12 mm wide. Sterile scales of the
complex with 10-12 veins, pediollate. Seeds small, poorly in preservation.

Locality. South Primorye: lower reaches of Razdol'naya River, Razdol'noye village.

Horizon: Upper Triassic (Norian).

GenusPodozamites (Brongniart) C.F.W. Braun, 1843
Podozamites angustifolius (Eichwald) Heer
(Plate CVIII)

Leafy shoots. Leaves narrow, lanceolate-linear, 60-70 x 5-7 mm for each size, arrangec
spirally, gradually narrowing towards the obtuseed apex and more abruptly to the base. Vein:
thin; 10-12 veins for each leaf.

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Carnian and Norian).

Podozamites sujfunensis Prynada
(Plates CIX, CXl, CXIlI)

Leafy shoots, over 140 mm long, with axis up to 1 mm wide. Leaves oblong-obovate or
almost linear, 17-50 x 7-12 mm for each size, basally cuneate changing to a short petiole (1.5-
mm in length). Veins nearly parallel; 5 veins at each 2 mm distance (Prynada, 1939; Triassic an
Jurassic..., 2008).

Locality. South Primorye:South Primorye: Razdol'naya River basin, near Razdol'noye
village.

Horizon: Upper Triassic (Norian).

Podozamites ussuriensis Prynada
(Plate CXIII)

Leafy shoots. Leaves lanceolate, large, 100x32 mm for each size. The widest portion at th
lower part of the leaf; the slightly rounded base changing to a short petiole. Veins thick, about 1
mm in distance for the adjacent two veins (Prynada, 1939; Triassic and Jurassic..., 2008).

Locality. South Primorye: Razdol'naya River basin, near Razdol'noye village.

Horizon: Upper Triassic (Norian).
Conifers incertae sedis
Genus Elatocladus Halle, 1913

Elatocladus prynadae Schorochova et Volynets
(Plate CXIV)
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Leafy shoots with leaflets arranged spirally. The axis about 2 mm thick. Leafeles linear,
given off the axis at 60-§Gangles, bending downwards, and narrowing upwards the acute apex
(Volynets et al., 2006).

Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo
village.

Horizon: Upper Triassic (Norian).

2. Taxonomic composition of Mongugai flora of Primorye

This chapter brings together into a table showing the taxonomic composition of all Late
Triassic (Mongugai) flora of Primorye with an account to verification (Triassic and Jurassic...,
2008). On the floral material and data published by Kryshtofovich, Prynada, Srebrodol’skaya
and Shorokhova.

There are 121 taxa in total presented in the Late Triassic flora of Primorye: bryophytes — 2,
lycopodiales — 2, horsetails — 7, ferns — 20, pteridosperms — 7, bennettitales — 15; cycadales —
cycadophytesncertae sedis — 9, ginkgoales — 8, Czekanowskiales - 7; conifers — 26, isolated
seeds - 5, strobili — 2.

3. Comparison of Mongugai flora with Late Triassic floras of China and
other contiguous territories

For comparisons of floristic characteristics, the Mongugai flora of Primorye has close
relations with the floras from the contiguous territories of Japan, China and Korean Peninsula.

3.1 Late Triassic floras of Japan

The most abundant flora in Japan is the Late Triassic Nariwa flora in which about 104
species have been recognized (Oishi, 1932, 1940; Oishi & Huzioka, 1938; Kimura, 1980). In
terms of age it corresponds to Norian stage, based on the flora-bearing beds sandwich the mari
sediments withMonotis ochotica (Teraoka, 1959). For Norian floras of Primorye, mostly the
Amba floral assemblage can be compared to the Nariwa flora. These two floras are commonl
characterized by the abundance of Dipteridaceae fernsOetgophyllum, Clathropterjsand
Cycadophytes (e.gPterophyllum nathorstii, P. ctenoidespme species oNilssonia and
Taeniopteriy, and with the same or comparable taxa in horsetbéogalamites hoeren3js
ginkgoales $phenobaierasp., Baiera minuta and conifers Qycadocarpidium swabii,
Podozamiteks etc.

Alternate well-known Triassic flora in Japan is the Yamaguchi flora from Mine district -
Momonoki and Aso Formations (Kon'no & Naito, 1978, Oishi, 1932, 1940; Oishi & Takahashi,
1936; Takahashi, 1951). The age of this flora is determined as the Carnian (Kimura, 1980). The
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Yamaguchi flora and Carnian floras of Primorye have common td@acalamites hoerensis,
Clathropteris  meniscioides, Todites pseudoraciborskii  (=Cladophlebis raciborskii),
Cladophlebis nebbensis, Podozamites schenkii, P. eXagceolatus as well as a lot of
comparable species with tlgeeneraEquisetum, Equisetostachys, Nilssonia, Taenioptanid

Cycadocarpidium.

3.2 Late Triassic floras of China

In China, basically, the Late Triassic floras consist of the “Northern-type flDaigeopsis-
Bernoulia flora) and “Southern- type floraDictyophyllum-Clathropteridlora) (Sun, 1993; Sun
et al., 1995; Li et al., 1995). The “Northern-type flora” is represented by the Yanchang and
Xiaohekou floras from inland of North China which differ greatly from the Mongugai flora in
taxonomic compositions, such as the t®eanoullia zeilleri P'an,Danaeopsis fecunda Halle,
Glossophyllum shensien&ze, Sinozamites leeiana Sz€pdites shensiensiSze Thinnfeldia
rigida Sze,Sphenozamites chang@ize,Ginkgoites chiwiiSze, etc. All of these taxa have never
been found in the Late Triassic floras in the Primorye region.

The “Southern-type flora” in China is mainly represented by the floras from the Xujiahe and
Baoding of Sichuan (Li, 1964; Hsu et al., 1979), and the Tiangiaoling of Wangqing in eastern
Jilin Province (Sun, 1993). The Late Triassic floras from the Xujiahe and Baoding of Sichuan are
dominated by the Cycadophytes and ferns of Dipteridaceae, which makes the possibility tc
compare it with the Norian stage of Primorye’s flora. However, the above Chinese floras have
the genera Goeppertella, Abropteris, Ptilozamites, Drepanozamites, Doraapexhyllum,
Nilssoniopterisetc. which are absent in the floral assemblages of Primorye.

However, the Tiangiaoling flora from Jilin Province, NE China (Sun, 1979, 1981, 1990,
1993) is located close (150 km) to the localities of the middle Norian floras from Amba
Formation (Amba floral assemblage) in Razdol'naya River basin and the early Norian flora of
Imalinovo unit in Partizanskaya River basin in southwestern Primorye. The common taxa for
these two floras areEquisetum, Neocalamites (N. hoerensis), Equisetostachys, Dictyophyllum
(D. nathorstii, D. kryshtofovichii), Clathropteris, Hausmannia (H. ussuriensis), Todites
(“Cladophlebis” pseudoraciborskii), Cladophlebis (C. nebbensis), Thinnfeldia (T. incisa),
Pterophyllum (P. ctenoides), Nilssonia, Ctenis, Pseudoctenis, Taeniopteris (T. stenophylla, T
tiangiaolingensis), Baiera, Sphenobaiera, Ginkgoites, Phoenicopsis (P. ex gr. angustifolia),
Cycadocarpidium (C. erdmannii, C. swabii), Podozamites (P. distans, P. schenkii, P. nobilis),
Stachyotaxusand Elatocladus Both the two floras are commonly characterized by the
domination of Cycadophytes, abundance of ferns Dipteridadaaely and variety of

Cycadocarpidium PodozamitesThe abundance of Dipteridaceae and Cycadophytes with the
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presence of ginkgopsids and conifers appear to indicate that they were growing under the
subtropical conditions during the same Norian stage time.

The taxonomical composition of flora from Luoquanzhan Formation in Dongning,
Heilongjiang Province (Mi et al., 1984) is quite similar to the Mongugai flora of Primorye.
Common species for these two floras adencalamitegN. hoerensig Todites, ThinnfeldiaT.
incisa), Pterophyllum, Nilssonia, Taeniopteris, Anomozamites, Ginkgoites, Baiera,
Sphenobaiera, Czekanowsk(@. (igida), Phoenicopsis, PodozamitéB. lanceolatus, P. distans,
and P. giganteys Cycadocarpidium(C. erdmannii and Pityophyllum In whole taxonomical
composition of this flora of China is very close to Sadgorod (late Carnian stage) and Imalinovo
(early Norian stage) floral assemblages, although there is some difference at species level.

The flora from Hsuchiaho Formation of Daxian in northeastern Sichuan (Ye et al., 1986)
resembles the Mongugai flora in domination and variety of fern®ipferidaceae family,
presence of coniferBodozamites-Cycadocarpidiuand ginkgopsid8aiera-Sphenobaiera, as
well as abundance and variety of Cycadophytes. All this allows for comparing this flora of China
with Amba floral assemblage.

3.3 Late Triassic floras of Korean Peninsula

The well-known Late Triassic Dadong flora of Korean Peninsula has been studied lately by
Kimura and Kim (Kimura & Kim, 1984, 1985). Comparison of this flora with Mongugai flora of
Primorye shows that the common and allied specied\secalamites hoerensisN. carrere),
Clathropteris meniscioides(=C. obovata), Dictyophyllum kryshtofovichii (=D. exile),
Hausmannia ussuriensis, Todites mongugaittb. denticulatuy T. pseudoraciborskii (=T.
raciborskii), Phoenicopsis angustifolia, Podozamites distans, P. schanitirepresentatives of
generaOtozamites, Anomozamites, Ctenozamites, Ctenis, Taeniopteris, Pseudoctenis, Baiere

Sphenobaiera, Czekanowskia, Pityophyllum, Elalocladus, and Cycadocarpidium.

Conclusion

As a result of detailed study of the Late Triassic flora of Primorye, some conclusions are
made as follows:
v' four floral assemblages of Primorye, the Kiparisovo, Sadgorod, Imalinovo and Amba
assemblages are recognized,;
v' there are 121 taxa in the Late Triassic floral assemblages of Primorye. The flora
(assemblages) is characterized by the domination of Cycadophytes and Dipteridacea

ferns, and abundance of conif€gcadocarpidiumPodozamitesind ginkgopsids, which
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indicates that the flora were probably growing generally under the subtropical conditions
during the Late Triassic time.

close alliance with floras of China, Japan and Korean Peninsula of the same age appeat
to implies that from Carnian to Norian stage (even to Rhaetian) the Primorye-eastern Jilin
(China)-southwestern Japan was probably formed in a same ecological region under :
subtropical climate, and the three lands (now separated geographically) would be
connected together or very close geographically during the Late Triassic time.

the short descriptions of the main taxa and their illustrations of the Late Triassic flora of
Primorye is presented in detail for the firt time. Certainly the Mongugai flora is
considered to be one of most important Late Triassic floras in the world, partly due to its

geological age well documented by the marine animal fossils and strata.
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