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BBEOEHUE

HUcropus mzydenns nosnuetpracoBoii ¢uiopsl [Ipumopss Haumnaercst ¢ 1908roxa u y)xe HaCUMTHIBAaET
oonee 1001et. Ot1a dopa mmpoko n3BectHa B EBpasuu moj HasBaHueM — MoHryrarickas. CBoe HaMMEHOBaHHE
OHA TIOJyYWJIa OT ONHOMMEHHOW TOJIIH, KOTOpas BIEpBBIE ObUta m3ydeHa B lOro-3amamaom Ilpumophe B
Oacceitne p. Monryrait (upie p. @umumnmoska). B Havane XX Beka U3 3Toi Tonmmw Ha ompeneneHue kK AH.
Kpumrrogosuuy mocTymia KOIEKLIHMS MCKOMAeMBIX PAaCTEHM, KOTOPbIE OH JETAIBHO M3YYI M YCTAHOBUII
TAKCOHOMHYECKHM CcOCTaB (DIIOPHI, TIPEIIIONOKNB FOPCKHMIA BO3PACT BMEIIAMOINX OTIoKeHunii [Kprirrohosud,
1910]. To3mree, pacrmomaras Oojee OOMIMPHBIME MaTepHadaMd IO Me3030icKkoi (mope Iprmopes, A.H.
KpumrogoBnu  yTouHsieT, 4To BO3pacT BMEIIAIOMMX MOHIYraiicKylo (Jopy OTIOXKEHWH 3KBHBAJICHTCH
HIDKHEIOPCKMM TotacTaM TonkuHa [Kprimrogorrd, 1921). B mamsHeiimeM ObUT TodydeH Gojee Gorarbiii
pacTuTeNbHbll MaTepuasl 3 Monryraiickoir Tommm Ilpumopbss M Tipu JetaibHOM ero usydenun A.H.
Kpwmrroosuuem u B.J1. Ipunaioit ycranoBneH Tpuacosblii Bozpact duiopsl [Kprroposuy, 1923, 1932, 1939;
Kpuirrodouy, [punana, 1932, 1934 punana, 1937, 1939].

Borbrioit Bkiias B uccnenoBanre Monryraiickoi ¢uiopsr Baeciu M.H. Cpedpogonbckas, C.A. Illopoxosa
u B.A. Kpacmos. ViMu ObU10 yCTaHOBJIEGHO /1Ba 3Tana B e (POPMUPOBAHHH - KAPHUMCKUIA M HOPUICKHH, a TaloKe
nBa uoprctraeckux komiuiekca (PK): kapHHICKUI U3 OTIIOKESHUH KHIIAPUCOBCKOW M CaJrOPOJICKOM CBUT U
CPEITHEHOPHICKUIA U3 OTIIOKEHUI aMOMHCKOW CBUTHI B 10XKHOM | IpriMopbe 1 ee aHaioros B ceBepHOM [ Iprmvopse
[Kpacumos, Ilopoxosa, 1970, 1975Cpebpomonsckas, 1958, 1961, 1964, 1968196&; Illopoxosa, 1975,
197%, 1977, 1978, 1997, 2008;opoxopa, Cpedpononbckast, 1979; Shorokhova, 199B. pesynbrate aHamiza
TAKCOHOMHYECKOTO COCTaBa OHM YCTAHOBHUIH, UTO I KapHuiickoro ®K xapakTepHbI BHABI YMEPEHHBIX (Biiop
Cubupckoit (Apkrorpracooit o B.A. KpacmioBy [Kpacuios, ITlopoxosa, 1975]),a mist cpeaHEHOPHIACKOTO —
Tponuyecko-cyoTpormueckux (iop — EBpo-Cunmiickoii (MeanoTpracoBoii) maneoIoprCTHIECKO odnacTel
[To6pyckuna, 1982;Kpacwunog, [ITopoxora, 1975 TTopoxora, 2004].

B nocnensme rozpl, B pe3yabTaTe peBU3NH KOJUIEKIIIOHHOTO MaTepralia ¥ HOBBIX COOPOB PaCTUTEIbHBIX
OCTATKOB, JICTATBHO U3y4eH CUCTEMATHYECKUI COCTaB BCei mo3aHeTpruacooi ¢uiopsl [Tprmopsst [Tpuac u ropa...,
2004; 2008].B ec cocraBe NPUHUMAIOT Yy4YacTHE MOXOOOpasHbIC, IUIAYHOBHIHBIC, YJICHHUCTOCTEOCIBHBIC,
TIAMIOPOTHUKH, TTEPHUIOCTIEPMOBbIC, OCHHETTHTOBEIE, IIUKA0BbIe, XBOMHBIE, a TAoKe M30JMPOBAaHHBIE CEMEHa,
CTpOOMITBI M IivIIKY. K HacTosiieMy BpeMeH! yCTaHOBJICHO 121 TaKCOH M YeThIPE HOCIICI0BATEILHO CMEHSIFOIIX
Jpyr apyra (cHu3y BBepx) (ioprcTHUECKUX KOMILTeKca (puc. 1): KUIIaprCOBCKHIA, CarOPOICKOH, NMATMHOBCKUIA
1 aMOMHCKHI M3 OmHOMMeHHBIX cBUT [Bombmern, Ilopoxora, 2007;Iopoxosa, Bombmer, 2007;11Iopoxosa,
1997;1lopoxora u mp., 2007; Volynets, Schorokhova, 2006; Volynets et all., 2006; Shorokhova, Zin'kov, 2007].
OHH yBf13aHBI C MOPCKUMH CIIOSIMH, COICPKAIMMU OCTATKM aMMOHOHICH M JBYCTBOPYATHIX MOJUTIOCKOB, U
XOPOIIIO KOPPENUpYroTes ¢ Ouoctparparurpaduieckumy komruiekcamu CeBepo-Bocrounoro Kuras, Kopen u
SInonmu (puc. A).

Tabmuma
Crparurpadudeckue noapasaeneHus u hiaopuctudeckue koMmriekcol (OK)
DIOpUCTUYECKHI
Spyc [Moabsipyc I'opusoHT Csura (To111a)
KOMILJIEKC
Patcknit - - -
[TepeBo3HEeHCKMIT
Bepxuuit - -
Hopuiickuit Cpennuit AMOUHCKUHA AMOUMHCKas
[lecuankuHCKUI
Hwoxuuit NManuHOBCKUI NmanuHoBCcKas
Bepxuui Canropoackoi Canropoackoit Canropoackas
Kapnuiickuit
Huxnuii Kunapucosckuit Kunapucosckuii | Kunapucosckas




Local 2655 Area Primorye Area NE China
[ =
@ o
vl E= N 4 2 : i i
ki £ SW S N Tiangiaoling | Booging &Hulin
212 Biatia | = of wongging] Heilongjiang
®| Ammonites l “ I” |V E.Jilin
c
2 Costatori Over 2
S | | megaonymes | “OSIAONA [Monotis ! Datushan F.
s mnsecius ﬂapeﬁgeﬂs!s bedS
(1 © 4::1
> T
g i
®
N >
o © o
Arcestes = = > > @,
o . . c
g| oo Monotis © &y aauw g N | Tiangiaoling
= ochotica o N = o g 51 © L~ > E Nanshuagyashan
=] o [« "] © =)
2> |832|<8x o F.
P |<5Kk o
& Y %
© © ©
Mesohima- #
valites
indigirifes
Eomonotis
scutiformis A
w
o - ©
= 52
= Ditimaritoides © w % &
s £6 53 Xingkai F.
5 <z &
z g “ < %
Otapiria 5
Cyrtopleurtidae | USSUITE@NSIS é @ *
.}
o
Malugou F.
g
8 | Hyveerss | Halobia S .15
cC“ wynense aoﬁj [ o { 6 w
28| %8s
5|2 o= |oz
3 Wango- X [} m gjm
coras Halobia o @
kawadai <
Striatosire-
— © [k
5 e Sanxianlin
- :% pf?;:;:;- Y Sadgorod Sadgorod F. E g%:,
© 5
=
=15 .. |/ndigirohalobia . Tuaopangou
8 5 Tﬁfﬁ‘:: talajaensis Kiparisovo | Kiparisovo F. pF :
= primorica T c?c; ) °?=3

Puc. A. Cxema roppenayuu eepxnempuacogvix omnoxcenuti Ilpumopwvs u Cegepo-eéocmounozo Kumast.
Cocmasnena Illopoxoeoii u 3unvkosvim [2007] no mamepuanam Oxynesoti [2002a, 6] u I'e Cynv [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)

MarepuanoMm i HacToALIeH paboThl MOCTYKUIIM OCTAaTKH MCKOIMAEMbIX pacTeHui u3 64
rpynn MmectoHaxoxaeHuii (puc. 3). Mx cOopsl mpoBoamiauck € 1958 mo 2008 rr. B Hux
NPUHUMAIIM y4acTHe MHOTHE Teooru [IpumMopckoii mouckoBo-chbeMouHoit skcneautmu (ITICD)
- FO.b. EBnanos, A.A. Acunos, H.I'. Mensuukos, A.®. JIsictok, A.B. Oneitnukos, A.1 byparo,
N.B. bypuii, B.A. baxxanoB u np., naneonronoru - C.A. lllopoxosa, H.K. XKapuukona, C.H.
Hesonuna, B.U. Byparo, 9.A. Jlopyxosckas, E.b. Bonbiaern, a takke nmpodeccop Cyns I'e u
npodeccop Cynb Uymuup u3 Il3unuuckoro ynusepcutera (KHP). BonbiimHCTBO OCTaTKoOB
pactenuii 6but0 cobpano ¢ 1959 mo 1975 rr. C.A. llopoxoBoii. Komnekiun xpaHsrcs B T.
BnaguBocTtoke: B J[ambHEBOCTOYHOM TOCYJJaPCTBEHHOM TeXHHUYECKOM yHUBepcuTeTe o Ne 20,
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PacTutenbHble OCTaTKM MPEJCTABICHbI, IJIABHBIM 00pa3oM, OTHEYaTKaMH JIUCTHEB,
OCTaTKaMH OOJINCTBEHHBIX MOOEroB, MUHEPATN30BAaHHBIMH OCTaTKaMHU pPAaCTEHUM, CEMEHaMH,
NIMIIKAMU WM IIMIIEYHbIMU YemrysMu. COXpaHHOCTb MaTepuasla yIOBJIETBOPUTENbHASA, HO
duToneiimMpl, KaKk  OpPaBWIO, OTCYTCTBYIOT, WJIM  CHUJIBHO  M3MEHEHbI, IOJIyYUTh
YIOBJIETBOPUTENBHBIE 1JIs1 U3YUEHUs IIPEnapaTsl KyTHKYJ HE YAaJI0Ch.
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Puc. b. Mecronaxoxaenus mo3aHeTpruacoBoid ¢iopsl [Ipumopsst.

1-4 - mecronaxoxnenus: 1 - xumapucoBckoro @K, 2 - camropoackoro @K, 3 -
nmaanHoBckoro @K, 4 -amounackoro K

Fig. B. 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.

Onucanue WMCKOMaeMbIX PACTEHH BBIMOIHEHO C MCMOJIb30BaHUEM cucTeMaThku U.O.
Kopuarunoii [2001], B.A. Kpacunosa [1968], A.JI. Taxramksua [1986] u T.H. Teiinop [Taylor et
a., 2009). [Tudposoe dotorpaduposanme mpousseacHo kamepamu Nikon D40 Buusko A.B.),
Olympus C765UZu Pentax K10D (emeiikun FO.A.), mepeBo Ha aHTJIMHACKHUN SI3bIK BBITIOITHECH
A.C. X010I0BEIM.



1. PUTOCTPATOHbI BEPXHEIO TPUACA NPUMOPBHA

HawnGoee nomHbie pa3pesbl BepxHero Tpraca m3BecTHsl B FOxxHOM [IprMopbe B GacceitHax pek
[Necuanka, KneBnuanka, KumnapucoBka u IlepeBoszHast. Ha MOpCKUX OTIOMKEHHMSIX JTAAWHCKOTO sIpyca C
JBYyCTBOpYaThIMK MoyuTrockamu Daonella moussor{iVierign) cormacHo 3ajeraer KUmaprcoBCKasi CBUTA
HIDKHETO TOIbsIpyca KapHUICKOro sipyca. OCHOBAHME CBUTHI MPEACTABICHO MMAYKOW KBapIEBBIX H
KBApLUTOBHUIHBIX MIECYAHUKOB C MPOCIIOSIMH AJIEBPOJIMTOB, YITUCTHIX apTHLUTUTOB i MAJIOMOIITHBIX JIH3
yosl U octatkamu pactennii (p. KumapucoBka). Morsocts nmadku 20-150M. Ona nepekpbiBaeTcs
TOJIIEH TUIMTYATHIX MECYAHHUKOB M aJeBPOIMTOB MomiHocTh 10 600 M. B ee ocHoBanmu (Oacceiin p.
[MepeBo3Has) MMeeTcs MATOMOIIHAS YIIICHOCHAS TayKa ¢ ocTaTkamu pacteHuii [Tpuac u ropa..., 2004,
2008]. KumapricoBcKasi CBUTa COIVIACHO IMEPEKPHIBACTCS CaJrOPOJACKON CBUTON BEPXHErO MOABIPYCa
KapHUICKOTO pyca W COCTOMT M3 TEPPUI'€HHBIX YIVICHOCHBIX OTJIOKEHUH MOLIHOCTBIO 10 750 M c
ocratkamu pactenuii [ Tpuac u topa..., 2004, 2008].

K Hopwiickomy sipycy B FOkaHom Ilpumopbe OTHOCAT II€CHaHKMHCKYIO, aMOMHCKYIO U
TICPEBO3HEHCKYIO CBUTBHI, a TAK)KE€ HMAIMHOBCKYIO ToMIy. [lecyaHKMHCKas CBHUTa IIpelCTaBIICHA
MOpCKUMHU TeppureHHbIME oTiaokeHussMu (300 M) ¢ aBycTBopuathiMu Mosumrockamu Oxytomaazitell
(Tell.), O. mojsisovicsiTell., Tosapecten subhiemaliKipar., Halobia kawadai Yehara, Otapiria
ussuriensigVvol.) u Eomonotis scutiformi$ell. B Bepxneit uactu paspesa [Oxynesa, 200D). B menom ee
00BEM OTBEYACT HWKHEMY IOIBSPYCY W HIDKHEH YacTH CPEIHEro MOAbSIpyca HOPHICKOTO spyca.
Hckomaemble pacTeHHs! M MOJUTFOCKH M3 HIPKHETO U CPETHETO TIOIbSPYCOB M3yUeHBI Ha JICBOM Oepery
cpennero Teuenus p. [laptusanckas y xk.-1. cT. Bogonaanast u3 uMaanHoBCKo# Tosmm [Tpuac u fopa...,
2004, 2008; Volynets et al, 2006].

AMOUHCKast cBHUTa pactipocTpaHeHa JokanbHo B KOxkHOM [Ipumopse. Ee ctparotun MomHOCTEIO
300 M HaxomuTCcs Ha JeBOM Oepery p. AMOa, B €¢ HIDKHEM TCUCHHHU. YTJICHOCHBIC OTIOKCHHS
TIO/ICTHJIAFOTCS IIECYaHKHUHCKOM CBUTOM ¢ EOmMonotis scutiformis nepekphiBaroTcst IepeBO3HEHCKON — C
Monotis ochotica(Keys.), uto omnpezensier 00beM CTpPaTOTHIIA BEPXHEH YaCThIO pa3pe3a CPEIHEro
NOBsIpyca HOPHHCKOTO sipyca. HWDKHSISL M cpemHssi YacTh paspesa IPENCTAaBICHBI YITICHOCHBIMH
OTJIOKEHUSIMA C MHOT'OUYMCIIEHHBIMU OCTaTKaMU pacTeHud. B paspese y c. Pa3nonbHoe BEpXHssA 4acTb
pa3pe3a aMOMHCKOW CBHTBI C OCTaTKAMH PacTEHHI IepeKphiTa recyanmkamu ¢ Monotis ochotica
BEpXHEro Nnorpsipyca Hopuiickoro sipyca [OxyHeBa, 2002; Tpuac u topa..., 2004, 2008].

B Cesepnom Ilpumopnse BepxHHWIl Tpuac, MPEICTaBICHHBIA HOPUMCKUAM SIPYCOM, W3BECTEH M3
OacceiiHoB pex brkuH, MapeBka n bombmias Yccypka. Hanbonee Xopomo u3ydeH U MpencTaBUTeseH
pazpe3 u3 OacceitHa p. bombimast Yccypka, Ha mpaBom Oepery p. MammHOBKa, y ¢. ManrHOBO, €ro
motHocTh 150 M. OH clokeH necuaHukaMu M anieBpostamu ¢ Eomonotis scutiformis 3aneraromieit
BBIIIIC TOJIICH Pa3HO3EPHHUCTBIX TIECYAHHKOB, JICBPOJITOB M YIIIHCTHIX aprAUTUTOB C MATOMOITHBIMA
HPOCIIOSIMA YIUIsl ¥ OOraThIM KOMIUICKCOM HCKomaeMmbIx pactenuii [Kpacwios, Illopoxosa, 1970].
DJI0pOHOCHBIE OTIIOKEHHSI COTJIACHO TIEPEKPBIBAIOTCS TOMIIEH TECYAHUKOB U AJEBPOJIMTOB BEPXHETO
noJbsIpyca Hoprickoro sipyca (600m), sIBIsisich BO3paCTHBIM aHAIIONOM MEPEBO3HEHCKON CBUTHI HO3KHOTO
[Tpumopss, ¢ Monotis ochotican 3anerarorneii Bbie «Hemoi» HaaMoHOTHCOBOH Tomiek (10 300 m)
TIECYaHHUKOB, TPABEJIUTOB M KOHITIOMEPATOB MPE/IIOJIOKUTEIBLHO PITCKOro Bo3pacta [OkyHesa, 2002).

Takum o00pazoMm, ycTaHOBIEHO, YTO MoHryraickas ¢uopa TpUypoYeHAa K YETBIpEM
cTpaTurpauecKiM MHTEPBATIaM: HIDKHEMY U BEpXHEMY TIObSpycaM KapHUICKOTO sIpyca, HUKHEMY U
CpeIHEMY TIOIBSIPYCaM HOPHICKOTO spyca.

1.1. KunapncoBckuu hnopucTUYeCKMU KOMMJIeKC

Mosryraiickas ¢opa — ofHa U3 XOpOILO M3y4eHHBIX MO3AHETPHACOBBIX (iop Boctoka Asum.
KumnaprcoBckuiit @K campbiii paHH# (IIOPHCTHYECKUI KOMIDTIEKC, BO3PACT KOTOPOTO — PaHHHUNA KapHHH.
OH yCTaHOBJICH B OTJIOXKCHHUSIX OJJHOMMEHHOM CBUTBI, pa3BUTOM B OacceliHax pek Pazmombhas (6mms3 c.
Bopucoska, Yccypuiick), Kunaprcoska (pyd. TpaktopHsiid, r. 3emustandnas), [lepeBosnas (pyud. Iagp
[psimast), KneBnuanka (pyd. Mpamopasiit) u OcunoBka [Bombier, Illopoxosa, 2007; [llopoxoga,
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Bomsien, 2007;opoxoa u ap., 2007; Volynets, Schorochova, 2006; Zakharov.e2@07]; scero
uccnenoBano ceMb TadorieHo30B (puc. <). TakcoHOMHYECKOe pa3HOOOpasre KOMIUICKCA HEBEIUKO -
ycraHoBieHO 29 TakcoHOB (Tabm. 1, pororabmupr |-V). Brepseie B panHem kapHum [IpumMopbs
nosieysiorest:  Neocalamites  hoerensis, Neocalamitgs, Equisetumsp.1, Equisetumsp., Todites
mongugaicus, Clathropterisp., Cladophlebissp., C. nebbensis, Sphenoptesp., Ctenozamitesp.,
Otozamitesp.,Anomozamitesp., Pseudoctenis mongugaica, Nilss@piaTaeniopteris stenophylla, T.
tiangiaolingensis, T. paraspathulata, Taeniopteps,?Baierellasp.,Podozamitegx gr.lanceolatusP.
ex gr.schenkii P. angustifolius, P. kiparisovkensiBodozamitesp., Cycadocarpidiunsp.,Carpolithes
heeri, Carpolithesp.u Conitessp.

Pyxosomsmmvu Buamu OK sisrores Taeniopteris stenophylla Podozamiteskiparisovkensis
B menmom s KOMIUIEKCa XapaKTepHO pasHOOOpasve IMKAJO(PUTOB, 3HAUMTEIHLHOE Yy4acTHe
Podozamites-BaierellarosiBrieHre KaMITONTEPOUIHBIX TAIOPOTHUKOB U IMKAIOKAPITH/INCBbIX.

TakcoHOMUYeCKHiA cOCTaB KUIMaprucoBcKoro dOK. Ta6muma 1.1
Taxonomical composition of Kiparisovo Floral Assemblage Table 1.1
Mecronaxoxaenus (Lacality)
s .= Els g1, : f
2| %% | 5| 8| 25| . 2| 5
iS| 20| 8| 8k | 2z | 20Q| 268
Takcon (Taxa) §§; ég E% £ §§ §§ gg:
Q= 8 = 52 = ® % = o E . ©
28| e8| 28 |ag| 28|23 &%
= ~ N |2 :E, B é o
Equisetales
Neocalamites hoerensjSchimp.) 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. *




Oxonuanue Tta6n. 1.1

Mectonaxoxesus (Locality)
=| 2| - £
™ > = = < O 2]
S| =8 | 53|55 58 S| £8
sS | E8 | 25/189|5% | 55| g5
=S| 50 | E€ 87|58 2| 2
Takcon (Taxa) ST | x| £ | & S5ccS| 20| 5¢%
EX | €| B |28l 580| x| O
oS = B |EF 2 v d o= @
3B ) S & S| ca| ©35 g X
Ra | B2 | 8845 &3 %1 63
S5 22| SE (88982 2| 8 £
m N
2| == IR 23
~— Q_/ Nt
Ginkgoales
?Baierella sp. *
Coniferales
Cycadocarpidiunsp. * *
Podozamitesex gr.lanceolatus(L. et H.) .
Schimp.
Podozamitegx gr. schenkiHeer *
Podozamites angustifolif&ichw.) Heer *
Podozamites  kiparisovkensisSrebrod. et N *
Schor.
Podozamites mongugaicBsyn. *
Podozamitesp. * *
Seeds, Cones
Carpolithes heeriTur.-Ket. *
Carpolithessp. *
Conitessp. *

Hipke npuBoanTCS KpaTKOE OMMCaHUE HEKOTOPBIX TAKCOHOB.

PTERIDOSPERMAE
Pon Ctenozamites Nathorst, 1886
Ctenozamites sp.
Taoa. |, ur. 3°
Kpartkoe omucanue. Jluctes nepuctoie, 325 mm. CermeHTsI 0BabHBIE, 15X8 MM, cOMmKeHHO
ouepeaHble, npukperuisores non yrioM 40-60 k GOKOBOM IOBEPXHOCTH paxmca, Kpas BBITyKIIBIE.
OCHOBaHHUSI CETMEHTOB HM30EraloT Ha Paxuc, BEPXYILIKH — HIMPOKO OKpyTIble. JKunkoBaHue BeepHO-
JIMXOTOMHYECKOE.
Mecronaxosxnenue. lOxuoe Ilpumopbe, Oacceiin p. Paznonbhast, p. bon. Kumapucoska,
MIpaBbIi Oeper, . 3eMIISTHUYHAS.
Pacnpocrpanenue. BepxHuii Tpuac, KApHUICKUH SIPYC.
GYMPOSPERMAE
BENNETTITALES
Pon Otozamites Braun et Munster, 1843
Otozamites sp.
Taoa. ll, ¢pur. 1, 5;Ta6a. lll, ¢ur. 1-5
Kpartkoe onucanue. CerMeHTb! OBAIBHBIC WM OBAIBHO-JIMHEHHBIE CO CIIETKA 3aKPYTJICHHOM
Bepxymkon, cummeTprunblie, 18-35x 10-18 M. VX ocHOBaHWMs clieTKa BOTHYTHIE, Kpasi 3aKpYTJICHBI,
SIBHO BBIPOKEHHBIX YIIeK He HaOmonaercs. JKuimkoBaHWe OOBIMHOE IS TpEICTAaBUTENEH poja
Otozamites
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Mecronaxosxaenue lOxuoe Ilpumopne, Oacceitn p. Pasnmombhas, p. bon. Kumapucoska,
MIpaBbIi Oeper, T. 3eMIISTHUYHAS.
Pacnpocrpanenue. BepxHuii Tpuac, KApHUICKUH SIPYC.
GINKGOALES
Pon Baierdla R. Potonie, 1933
?Baierdla sp.
Taou. |, ¢ur. 7, 8
Kparkoe onmcanue. JIUCTbS KIMHOBUIHBIE C TOHKMM YEPEIIKOM, JHUXOTOMHYECKU
pacuJiCHEHHBIC Ha JIMHEIHBIC JIonacTi mmprHO# okosto 1 M (0,5-0,8 M) ¢ oHOl ¢11a00 BBIpOKEHHOM
YKIWIKOM. Uncito KoHeuHbIX nosteit Oonee 15.
Mecronaxosxnenue. FOxunoe Ilpumopse, Gaccelin p. Pasmombhast, mpasbiii Geper p. bo.
KunapuicoBka, r. 3emisiHuuHad, pyded TpakTOpHbI.
Pacnpocrpanenue. BepxHuii Tpuac, KApHUICKUN SIPYC.
CONIFERALES
Pox Podozamites (Brongniart) C.F.W. Braun, 1843
Podozamites kiparisovkenss Srebrodolskaja et Schorochova
Taou. Il, ¢ur. 6,Taéu. IV, V
Kparkoe onucanme. OOmmcTBeHHbIE TI00eTM C oOChto TmupuHOM 1-1,5 mm. Jluctes
SIUTMITUYECKUE, OKPYIJIble, Y3KooBatbHbIe 10 mpomonroBarhix; 20-50 x 5-20 MM, MeJnKue JHCTbS
pacrnionararotcsi B OCHOBaHMM T00eroB. BepxyIka IMpoKo3akpyrjeHHas, OCHOBAaHUE OKPYIJIO-
KIMHOBHTHOE, TIepexosIlee B yepeniok. KUk napaiienbHble, Ha SMM IIHPUHBI JIUCTA TPUXOAUTCS
9-11xwunok [[IIopoxosa, Cpedbpomosbckas, 1979].

Mecronaxosxknenue. FOxuoe [Ipumopse, 6acceiin peku Pasnonbhas, p. bon. Kumapucoska, ropa.
3eMIISTHUYHAS.
Pacnpocrpanenue. Bepxuuii Tpuac, KApHUMCKUN U HOPUHCKUH sIpyca.

1.2. Cagropoackon ¢priopucTUHECKUMN KOMMNIEKC

Caozopoockoit @K ycTaHOBIIEH B OTJIOKEHUSIX CaIrOPOACKON CBHUTHI U3 OACCEHHOB pek
Oununmoska, Pa3monsnas (0mu3 a1. bopucoska, 1. BuneButuroso, a. Hexuno), borartas (ct.
Cagropon), ITecuanka (uctoku), Kuesuuanka (pyu. [llaxtoserit), [lepeBo3nas (y a. AJekceeBka,
py4. 3Bepunblii), PakoBka (kK ceBepo-BOCTOKY OT I'. YCCYpHICK, y ¢. PakoBka), ApremoBka (p.
WBnsnka), ApcenbeBka (p. SIkoBieBka, ee NPUTOK pyd. MeaBexkuii) W Bojopaszena pp.
Kuesuuanka u boin. IToroBka (pyu. IllaxToBeiit) [Bomasiner, [llopoxosa, 2007; Tpuac u ropa..,
2004, 2008;1lopoxora, 1971, 1978]llopoxosa u ap., 2007; Volynets, Schorochova, 2006].
Bcero wuccnemosano 6osnee 50 rtadomenozoB (puc. 3.2). Caaropomckoit ®K Heckombpko
pa3HooOpa3Hee KumapucoBckoro u mpexacrasieH 43 takconamu OK (tadma. 2, pororadn. VI -
XXXVII). XapaktepHsIMH BHIAMH KOMIUIeKca siBisiorcs Podozamites mongugaicus
Nilssonia mongugaica.

B komrutekce BrepBble NMPHHMMAIOT ydacThe Cleayiomue Takcousl: Thallites sp.1,
Clathropteris meniscioided 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, Podozamifs distans P. nobilis, Carpolithes
mongugaicusi C. cinctus
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Takconomuueckuii cocraB caaropoackoro @K

Taxonomical composition of the Sadgorod Floral Assemblage

Tabnuli®?

Table 1.2

Mecronaxo:xaenus (Locality)

Takcon (Taxa)

bacc. p. ®unumnmnoska
(Philippovka Rivelbasin

Cr. CanatopHas
(Sanatornaya Railway Station)

Bacc. p Amba y c. 3aHaBOpOBKa
(Amba River basin)

P. Boraras, Caaropon
(Bogataya River, Sadgorod aria)
P. Ilecuanka
(Peschanka River)
Bacc. p. Hexxunka
(Nezhinka River basin)
bacc. p. [lepeBo3nas
(Perevoznaya River basin)

p- KueBuuanka, pyu.lllaxToBbrit
(Knevichanka River, Schakhtovyj Creek

r. Yccypuiick, ¢. Pakoska (Ussuriysk City,

Rakovka V.)
Bacc. p. ApremoBka

(Artyomovka R.Basin)

Bacc. p. ApcenneBka, p. SIkoBieBKa
(Arsenievka R. basin, Yakovlevka R.

Bryophytes

Thallitessp. 1

Lycopodiales

Lycopoditessp.

Equisetales

Neocalamites hoerens{Schimp.)
Halle

Neocalamitesp.

Equisetum sp.

Filicales

Todites mongugaicuSchor.

Clathropteris meniscioideBrongn.

Clathropterissp.

Dictyophyllum sp.1

Hausmannia ussuriensi&rysht.

Cladophlebis nebbens{8rongn.)
Nath.

Cladophlebissp.

Bennettitales

Pterophyllum sp.

Sphenozamitesp.

Cycadales

Nilssonia mongugaica(Srebrod.)
Schor. et Volyn.

Pseudoctenis mongugaica Pryn.

Cycadophyta incertae sedis

Taeniopteris stenophylla Krysht.

Taeniopteris tiangiaolingensiSun

Taeniopteris paraspathulata
Srebrod.

Ginkgoales
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Oxonuanue Tadn. 1.2

Mecronaxo:xaenust (Locality)
X
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— = X < = c > n >
Taxkcon (Taxa) £ g3 o 223 Blsw| = 52
sa ols|lze| = G|leE| L8| EX|_.S|53
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BT c| = al ® 2|2 o ) N ()
n| e 3 el T2 S o
13 = &3 g9
c B <
é o
Baiera sp. *ox
?Baierella sp. x| *
Ginkgoites sp. x ¥
Glossophyllunsp. ™ P
Czekanowskiales "
Czekanowskia ex gr. rigida Heer *
Czekanowskia sp. *
Phoenicopsis ex gr. angustifolia | * i i
Heer
Phoenicopsisp. * *
Coniferales
Pityophyllumex gr. * o R *
nordenskioldii(Heer) Nath.
Pityophyllum sp. *
Cycadocarpidium erdmannii *
Nath.
Cycadocarpidiunsp. * o
Podozamitegx gr. lanceolatus * o * S I
(L. et H.) Schimp.
Podozamitesf. distang(Presl) *
Braun
Podozamitegx gr. schenkii Heer| * * o * *
Podozamites angustifolius ol *
(Eichw.) Heer
Podozamites mongugaicisyn. * o o
Podozamites nobilis Sun * *
Podozamites sp. o * *
Seeds
Carpolithes heeriTur.-Ket. * *
Carpolithes mongugaicus * *
Srebrod.
Carpolithes cinctus Nath. *
Carpolithessp. * * *
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Ocobennocts @K — 310 yyacTHe YEKaHOBCKHEBBIX M COCHOBBIX, OCHOBHBIX KOMITOHEHTOB
yMmepeHHBIX (Giop CuOupcKkol maneodIoprucTUIecKor 00IacTH, POCT pazHOOOpa3us ManopPOTHUKOB
cemeiictea Dipteridaceae (Clathropteris meniscioides, Hausmannia uSSuri@nsiS XBOWHBIX
Podozamites-CycadocarpidiufixapakTepHbIX TAKCOHOB TPOITMYECKO-CyOTpormyeckux ¢iop EBpo-
Cunmiickol 00JacTH; TOMUHUpOBaHKE TpeacTaButenied pogoB Podozamites, Taeniopteris, Todites,
Phoenicopsisi Pityophyllum.

Hioxe IMPUBOJUTCA KPATKOC ONMMCAHUEC HCKOTOPBIX TAKCOHOB.

SPHENOPHYTES
EQUISETALES
Pox Neocalamites Halle, 1908
Neocalamites hoerensis (Schimp.) Halle
Ta6a.VI, ¢ur. 1-8, Taéa. VII, ¢ur. 1

Kparkoe onucanmne. Credmu npsiMbie, nHorma Berssumuecs (Tpuac u topa ..., 2004,tab6m. V,
¢ur. 1), mmpokue — 1o 150 MM, pedpuctbie. Mexaoy3mus ot y3kux 10 mm o mmpokux 150 mm,
y3510BbIe qradparmel Taakue. JIMCTbs cBOOOHBIC, B MyTOBKax, B KoinuecTBe 6-100,mHelHbIe co
cpenneit sxunkoit, 20-150x 1-3mm. JIuctoBbie pyOLbl Menkue, sumnTudeckue, 3-10na 10 Mm.

Mecronaxoxnenune. IOro-3amagnoe IIpumopwe, Oacceitn p. Hexwunka, OacceitH p.
OuwmnmoBka, OacceiiH p. AmOa, iokHee 1. 3aHanBopoBka; HOxkHoe IIpumopwe, BEpXOBbS p.
[lecuanka, Oacceiin p. boraras Omm3 xk.-n1. cr. Camropoxa, y x.-n. cr. CaHatopHas, OacceiiH p.
Kunapucoska, pyd. l11axToBbIil.

Pacnpocrpanenne. Bepxuuii Tprac, KapHUICKUI 1 HOPUICKUH sipyca.

FILICALES
Dipteridaceae Seward et Dale, 1907
Pox Hausmannia Dunker, 1846
Hausmannia ussuriensis Kryshtofovich
Ta6a. XVI, ¢pur. 1, 2
Kparkoe onucanme. Jluctes kpyrible 1o 55 MM B Jquamerpe y OCHOBAaHHS C
IyOOKON BBIEMKOHM, MJOXOJAIIeH JO CepeluHbl JIMCTOBOW TulacTUHKU. Kpaih mucra
MEJIKOrOpOYaThIi, KWIKOBAHWE pAIUAIBHOE, JKUJIKH IEPBUYHBIE W BTOPUYHBIE YETKHE,
JUXOTOMUPYIOIINE U aHACTOMO3UPYIOIINE, TPETUYHBIC KIIKHU TJI0XO0 PA3THUUMBIL.
MecTtonaxoxaenue. IOro-3amamnoe Ilpumopwe, Oacceiin p. OwiMnmoBka,
MoHTryravickuii pyaauk (u3 koyutekuuu A.H. Kpumrodosuua (1933)).
Pacnpocrpanenue. BepxHuii Tpuac, KapHUWCKUUN ApYC.

Osmundaceae R. Brown, 1810
Pox Todites Seward, 1900
Todites mongugaicus Schorochova
Taoa. VIl - XV

Kparkoe onucanme. JIUCThsI JBaKABIIEPUCTBIC, KPYIHBIC, paxuc omymieHHbIH, 4-10 mwm.
[lepwst MHElHHBIC, OYepEaHBIE, CYNPOTUBHBIC, MUPOKO paccraBieHHble, 14(k40 MM, OTXOmAT MOA
yIJIOM 50-70; TomumHa paxuca 1o 2 MM, [lepbIiky mpoaonroBaTele, ouepeiHble, TeCHO cuasane, 17-
28 x 6-9 MM, Kpasi UX BOJHHUCTBIC WM Topomdathie. CpemHsis KuiKa 4eTkas, mpsiMasi, OOKOBbIE —
TOHKHE, JTUXOTOMHPYIOT JBaXKIbl, B OCHOBAHUHM KPYIHBIX IEPBIIIEK 1O Tpex pa3. DepTuibHbIC
MEPBIIKU c71a00 n3MeHeHbl. CIopaHTvM pacrojararorcss BAoib xkwiok, 10-12B psmay, oBaibHBIC,
muamerpom 300-350mk, Ha HOXKKe ayrHOM 10 115Mk [Tpuac u topa ..., 2004].
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MecTtonaxo:xaenue. IOro-3anmagnoe Ilpumopse, Gacceiin p. @ununmnoska; HOxHoe
[Tpumopsbe, BepxoBbs p. [lecuanka, p. boraras y x.-1. cr. Canropoa, 6acceiinbl pex Hexunka,
KueBunuanka, ApremoBka u [lepeBo3Hast.

Pacnpocrpanenue. BepxHuii Tpuac, KapHUUCKUUN ApYC.

GYMNOSPERMAE
BENNETTITALES
Pox Sphenozamites (Brongniart) Miquel
Sphenozamites sp.
Tada. XVI, ¢pur. 4
Kparkoe onucanme. ®DparMeHT KpymHOTO TMeEphImKa, 52xX28 MM, OBaJbHO-
pomOuyeckoil GopMBI ¢ 3ayKEHHBIM OCHOBaHHMEM. Kpas 1enbHBbIe, BEpXyIIKa HE H3BECTHA.
KunkoBanue BeepOBUIHOE, KUJIKH MHOTOYHUCICHHBIE, YETKHE, BBIXOAAT U3 OCHOBAHUS, MOYTU
Cpa3zy HaAYMHAIOT JTMXOTOMHPOBATH, TIOBTOPSS ATy OINEpanuio 5-6 paz
Mectonaxoxaenue. IOro-3anagnoe [Ipumopne, 6acceitn p. OunumnmoBka.
Pacnpocrpanenue. BepxHuil Tpuac, KApHUNCKUH SIPYC.

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

KpaTtkoe onucanue. JIUCThs TMHEHHBIC, 0OpAaTHOIAHIIETHBIC, TApaLICIbHO-KpalHue,
130x40 mM, cyxuBatomuecs K ocHoBaHuio. CpemHss XKWIKa ueTkas, mupuHod 1,5-2,5 mwm.
JluctoBas MiIacTHMHKA MPHUKPEIUIIETCS K CepeluHe BepXHEH MOBEPXHOCTH paxuca, LelbHas,
WHOT/Ia HEPAaBHOMEPHO CETMEHTHUpPOBaHA. DBOKOBBIE KWJIKHA MPOCTbIE, NpPsIMbIE, TOHKHE,
JTUXOTOMHUPYIOT MPEUMYIIECTBEHHO BOJU3H paxuca, oTxonar noxa yriom 80 - 90, Ha 5 MM Kpas
nucta npuxoautcst 6-8 ok [Tpuac u topa..., 2008].

Mectonaxoxaenue. FOxnoe IIpumopne, Oacceitn p. KneBnuanka, pyd. [llaxToBsIid,
noixyoctpoB MypaBbeBa-Amypckoro, ucrtoku p. Ilecuanka, Oacceiin p. boraras y x.-m. cCT.
Canropon, maxta Hukonmaenko, 6accelin p. KneBuuanka, pyd. II1axToBBIil.

Pacnpocrpanenue. BepxHuil Tpuac, KApHUNCKUH SIPYC.

Pox Pseudoctenis Seward, 1911
Pseudoctenis mongugaica Prynada
Taéa. XXXII
KpaTrkoe onucanue. JIuCThs mapHONEPHUCTHIE, TPEMYIIECTBEHHO CPEIHUX Pa3MEpOB,
¢ TOHKMM paxucoM. CermMeHThl OOpaTHOJAHIETHBIE, MPOTHUBOIOCTABIECHHbIE MU
CONMMKEHHOOYEPETHbIC, PACITUPEHBI Y OCHOBAaHMSI, C HU30ETaoNMM 0a3UCKOMUYECKIM KpaeM,
MPUKPEIUISIOTCS TIO/I yIJIOM 60-9¢ « paxucy, BEpXYyIIKH 3aKkpyrieHsl. JlnmuHa cermentoB 5-20
MM, IMUPUHA B IUCTATHHON YacTu 10 6 MM. JXKWIKU TUXOTOMHPYIOT 1Ba, peAKo 3 pa3a, MHOTIa
COCAMHSIOTCS peaKkuMu anactomo3amu [[Ipunana, 1937; Tpuacu ropa..., 2008].
Mectonaxo:xaenue. IOro-3anagnoe Ilpumopne, Oacceitn p. Amba y c.
3anaaBopoBKa, Oacceiin p. @wmnmnoska, FOxuoe [Ipumopse, ncroku p. Ilecuanka, 6acceitn p.
KueBunuanka, pyd. I11axTOBBIL.
Pacnpocrpanenue. BepxHuii Tpuac, KapHUMCKU U HOPUICKUI SAPYCHI.
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CYCADOPHYTA INCERTAE SEDIS
Pox Taeniopteris Brongniart, 1832
Taeniopteris paraspathulata Srebrodolskaja

Taoa. XX - XXVII

Kpatkoe onucanmue. Jluctes nunerinsie, 30-100 X 6 -23um u Gonee. Kpast nucteeB
OpsMbIE  WJIA  BOJIHUCTBIC, OCHOBaHUE  Y3KOKIMHOBUAHOe. Dopma  BepXylIKH  OT
LIMPOKO3aKPYIJICHHOM 10 CYKCHHOW TYNOW WM BBITAHYTOM 3a0CTPEHHOWU. BOKOBBIE >KUIIKH
TOHKHE, OTXONAT OT paxuca MoJ IIUPOKHM YIJIOM, IIPOCThIE WIA AUXOTOMHUPYIOT OAWH pas, B
pPEeNKHX Cilydasix - JIBa pas3a, Ha S MM JJIHMHBI y Kpas JUCTOBOW IMacTUHKU mpuxoxurcs 10-18
xuitok [Cpedpononnckast, 1961; Tpuacu ropa..., 2008].

MecTtonaxo:xaenue. IOro-3amagnoe IIpumopse, Oacceitnbl pexk Hexunka,
Oununmoska, Am0a; HOxuoe IIpumopse, 6accelinbl pex boraras, [lecuanka, KneBnuanka (pyd.
laxToBsrii), [TepeBo3nas u LientpansHoe [Ipumopse — p. ApceHbeBKa

Pacnpocrpanenue. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

Taeniopteristiangiaolingensis Sun
Taoa. XXIX - XXXI

Kparkoe onucanue. Jluctes mmpokonaniertsie (100x25 MM) 1 TUHEHHOIAHIIETHBIC
(<100x20 mMM), CyXHBAIOTCSI K BEpXYIIKE M OCHOBAaHHIO, YEPEIIKOBBIC, C TOHKUM PAaXHCOM, C
3aKpYyIJIEHHBIMU WJIM MHOTJA OTTSHYTBIMU BEpXYyIIKaMHU. BOKOBBIE KMIIKM JUXOTOMHpYIOT 1-2
pasa, orxomst ot paxuca mog yriom 40-80, Ha 5 MM MIMPHHBI CErMEHTa B IHCTAIBHON YacTh
npuxoautcs 10 10 sxuiok

MecTtonaxoxaenune. IOro-3anannoe Ilpumopne, Oacceitn p. Amba y c.
3anaaBopoBKa, OacceitH p. Gununmoska u KOxxnoe [Ipumopbe, BepxoBbs p. [lecuanka.

Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH sIpyca.

Taeniopteris stenophylla Kryshtofovich
Taoa. XXVIII

Kparkoe onumcanme. Jluctess OT JUMHEHHBIX M JIMHEHHO-JAHLETHBIX [0
Y3KOJIAHIIETHBIX W Y3KOS3BIKOBUAHBIX. [llnpuna mucteeB 2-4 x 18-20mmMm, nouna 30-40x 150
MM. Bepxymku cyxensl, Tynbele. Paxuc mumpuHod 10 1,5 MM, MIOCKMH, C IpOAOIBHON
MITPUXOBATOCTHIO WJIU JKEIOOKOM. BOKOBBIE JKHWIJIKM OTXOIST OT paxuca IOoj YIJIOM 35-5(?,
IIPEUMYIIECTBEHHO IPOCThIE WJINM JUXOTOMHMPYIOT OAMH pa3. Ha 5 mm miuHbI nucra y kpas
npuxoautcs ot 7 10 11Kumoxk.

MecTtonaxoxaenue. IOro-3anagnoe Ilpumopne, Oacceitn p. Amba y c.
3anaaBopoBKa, Oacceiin p. @ununmnoska; KOxxunoe [Ipumopse, p. boraras y x.-1. cr. Cagropon,
BepxoBbsi p. Ilecuanka, p. Hexxunka y c. Hexwuno, p. KueBuuanka (pyu. LllaxToBbiii), p.
IlepeBo3Has.

Pacnpocrpanenue. BepxHull Tpuac, KapHUICKUN U HOPUICKUH sipyca.

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

Tada. XXXV, XXXVI
Kpatkoe onucanue. @parMeHTsl 0OJMCTBEHHBIX MMOOETroB ¢ ocbio TonmuHou 0,5-1
MM. JIucTes nuHElHbIe, MapanieabHo KpaiiHue, y3kue, 70X 4 MM, MPUKPEIUISIOTCS CHHPATIBHO,
pacrosiokeHsl 1BypsAaHO moxa yriiom 60° k ocu mobera, Cy)KMBaIOTCS K OCHOBaHMIO, TIEPEXO/Is B
KOPOTKHMI uepemok. BepXyImku Tymble WIN CleTKa 3a0CTPEHHBIC, )KWIKH TpyOble, 0 4eThIpex

Ha mupuny jucta [[Ipunana, 1939; Tpuacu ropa..., 2004].
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MecTonaxo:xaenue. lOxunoe [Ipumopse, p. boraras y x.-a. ct. Caaropon, 6acceii p.
Kuesnuanka, pyd. [llaxToBsiii; FOro-3amagnoe [Ipumopse, 6acceitn p. Hexxunaka y c. Hexxwuno,
Oacceitn p. Pununmnoska, p. AmOay c. 3aHaBOpOBKa.

Pacnpocrpanenue. BepxHuii Tpuac, KapHUMCKUN ApYC.

Podozamites nobilis Sun
Ta6a. XXXVII

Kpatrkoe onucanue. OOIUCTBEHHBI MOOET ¢ OChIO MUPUHON 2 MM. JIucTes ot
IPOJIOJITOBATHIX M IIUPOKOJAHIIETHBIX /10 Y3KOOBAJIBHBIX M OOpaTHOSHIIEBUIHBIX, 65x 13 MM,
MPUKPETUISIOTCS CIUPATIBLHO K OCH; B OCHOBAHUU JIUCThSI PE3KO CYXAIOTCS, IEPEeX0/is B KOPOTKUI
yepemok. BepxXymiku cierka 3ayeHbl, IIUPOKOOKPYTIIbIE, KHUJIKA TOHKHE, YETKHE, HA D MM
ITUPHUHBI JINCTA TPUXOTUTCS 5-6 KUIIOK

MecTtonaxo:xaeHnue. IOxunoe [Ipumopse, 6acceitn p. Knesnuanka, pyueit [1laxToBbiif,
IOro-3amannoe [Ipumopse, p. AMOay c. 3aHagBOPOBKA.

Pacnpocrpanenue. BepxHuil Tpuac, KApHUUCKUH SIPYC.

Podozamites ex gr. schenkii Heer
Taéa. XXXVIII

Kpatkoe onucanme. O0aucTBeHHBIC OOCTH ¢ TOHKOM oCchio (1 MM). JIucThs y3Kkue,
nuHerHble 60 x 1,5-4MM B HUKHEH YacTH JTUCTOBOM TJIACTUHKH, MIPUKPEIUISIOTCS MO OCTPHIM
yriaoM. BepxyIika Tymnas win 4yTh 3a0CTpeHHas1. Ha mupuHy Jincta npuxoautcs 4-6 sKuimok

Mectonaxoxaenue. lOro-3amannoe Ilpumopwe, Oaccelin pekn OWIHMNIOBKA, P.
Awmb0a y c. 3anagBopoBka; lOxuoe [Ipumopse, p. boratas y x.-n. cr. Caaropoa (OTBaJIbl MIAXTHI
JleonoBa, Oacceitn p. KneBnuanka, pyd. l11axTOBBI.

Pacnpocrpanenue. Bepxuuil Tpuac, KApHUMCKUN U HOPUMCKUN SIPYCBL

1.3. AmannHoBCKUN (hTOPUCTUHECKUA KOMMNIIEKC

NmanmunoBckuit @K mpoucxomuT W3 OTJIOXKEHUW  OJHOMMEHHOM  TOJIIIH,
pacnpocTpaHeHHO# B OacceitHe cpemnero TedeHusi p. [laptusanckas [JIeizranos, llopoxosa,
1995; Tpuac u 1opa..., 2004, 2008]1lopoxosa u ap., 2007;Boasinern u ap., 2008; Volynets et
a., 2006; Zakharov et al., 2007B. komrieKkce ycTaHOBIEHO 27 TakCOHOB (Tadu. 3, horoTadi.
XXXIX-XLVII). Xapaxrepusimu Bugamu DK ssastorcs 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. giganteupielatocladus elegantus, E. prynadae, Cheirolepidium sp.

XapaktepHoit ocoOeHHOCThIO DK  sBisieTcsl paBHOE y4YacTHE MPEACTaBUTENICH
ymepennbix ¢uiop Cubupckoii naneoduopucruyeckoit odnactu (Baiera sp.,Phoenicopsiex gr.
angustifolia,Ixostrobus pacificus, Leptostrobug mollis, Podozamites distans tpommuecko-
cyorpormueckux daop Erpasuu (Thinnfeldia incisa, Pterophyllum ctenoides, Ctenis elegantum,
Taeniopteris tiangiaolingensis, Cheirolepidigp.).
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TakcoHoMHUYECKHI coCcTaB UMAITMHOBCKOro OK Tabmuida3

Taxonomical composition of the Imalinovo Floral Assemblage Table 1.3
MecToHaX0XKIeHUS
Taxcon (Taxa) Locality)
2653 2501 | 2503
Equisetales
Neocalamites hoerensis (Schimp.) Halle * *
Equisetunsp. * *
Filicales
Cladophlebissp. * *
Acrostichopterif. 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. giganteunBun *
Podozamitesp. * * *
Cycadocarpidiunsp. *
Cheirolepidiumsp. *
Elatocladus elegantugolyn. et Schor. * * *
Elatocladus prynada&chor. et Volyn. *

Hitxe IIPUBOJUTCA KPAaTKOE OIMMMCAaHUC HEKOTOPBIX TAKCOHOB.
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PTERIDOSPERMAE
Pox Thinnfeldia Ettingshausen, 1852
Thinnfeldia incisa Saporta
Ta6a. XLINI-XLV
Kparkoe onucanue. Jluctes mepuctble, oBaibHO-NaHieTHbe, 80x20-60 wmwm,
MEPBIIIKY JIAHIICTHBIC, HEpaBHOMEpPHO 3ybOuarkie, 45-5 MM, ¢ HuU30erarwmuM OCHOBAaHHEM,
npukpemsiores o yrmom 30-35. YKunkoBaHue neprcToe, GOKOBBIE BETBH, TUXOTOMHPYIOT 4-
5 pa3. Bepxymika Hagpe3aHa Ha Ba-TpH 3yOlia, B KaX/IbIil U3 KOTOPBIX BXOAMT 1O OJTHOM KUIIKE.
Mectonaxo:xkaenue. FOro-Bocrounoe IIpumopse, Oacceiin p. [laptuzanckas, y x.-a.
cT. Bogonanuas.
Pacnpocrpanenue. Bepxuuil Tpuac, HOpUUCKUH SPYyC.

GYMNOSPERMAE
BENNETTITALES
Pon Pterophyllum Brongniart, 1828
Pterophyllum ctenoides Oishi
Taoa. XLVI, XLVII
Kpatkoe onucanue. JIuctes nepucteie, Kpymnuelie, 6onee 160 MM mmuHOM, TONmUHA
paxuca 3-5 MM, ¢ TIPOJOJIBHON MTpUXOBKOW. CerMeHThl y3Kue, JUHeWHo-manneTHeie, 150x10
MM, HHU30€raloT Ha paxuc JHUCTa U MPHUKPEIUISIOTCS TMOA  YIIIOM 65", Kpas mpswmbie,
napajuiebHbIe, BEPXYIIIKH TYMbIC, CJIETKa OKPYTJbie. JKHIKOBaHUE TYCTOE, )KHJIKH TTapaJlJIeTbHBI
KpasiM CETMEHTOB, IUXOTOMUPYIOT B HIDKHEU U CpeIHEH JacTsX.
Mectonaxoxaenue. FOro-Bocrounoe I[Ipumopse, 6acceitn p. [laptuzanckas, y x.-1.
ct. Bomonannas.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKU Apyc.

CYCADALES
Pox Ctenis Lindley et Hutton, 1834
Ctenis elegantum Volynets et Schorochova
Tada. XL, ¢ur. 1
KpaTkoe onucanmue. Jluctes nepucteie, amunoit 6onee 100 mm Tommmna paxuca 3-4
MM, C MPOAOJNBbHON Oopo3akoit mocepeawse. llepbs nuneliHo-nannetneie, 10-45x 4-10 mwm,
CY)KEHBl K OCHOBAaHHMIO M OTTSHYTBl K BEPXYIIKE, NPUKPEIUISIIOTCS IO YTIJIOM 90-60.
XKunkoanue TunmuHoe ais pona Ctenis.Paccrosnue mexay xunkamu 0,3-0,5mm (Volynets et
al., 2006).
Mectonaxo:xkaenue. lOro-socrounoe Ilpumopsre, Gacceiin p. IlapTusanckas, y x.-A.
cT. Bogonanuas.
Pacnpocrpanenue. Bepxuuil Tpuac, HOpUUCKUH SPYyC.

CZEKANOWSKIALES
Pox Ixostrobus Raciborski, 1891
I xostrobus pacificus Volynets et Shorochova
Taba. XLI, ¢pur. 2, 4,6, 7

Kpatkoe omucanue. CrpoOwisl munuHapuueckoi ¢opmbl, 24-50x10-19 mm, Ha
HOXKe, 1x2 mMm. Ciopodumiuibl Ha OCH PacToJiararoTCs ABYPSAIHO, MO MPSMBIM YIJIOM, Ha
paccrostHuu 2-3 MM. J[mMHa MHKpOCTIOpOQHIUIOB 7 MM, UX OCHOBAHMS CHJIBHO PACIIUPEHBI U
HU30€raloT MO OCH CTPOOWIIA, BEpXYIIKa OKpyTIJas, AUAMETPOM 10 3 MM, IeibHas 00
paccedyenHnas Ha 4 nomactu (Volynets et al., 2006).

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

Pacnpocrpanenne. BepxHuil Tpuac, HOpUIMCKU Apyc.
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Pon Leptostrobus Heer, 1876
Leptostrobus cf. mollis Prynada in Krassilov
Tada. XLI, ¢pur. 1
Kparkoe onucanue. CtpoOuin oBanbHBINA, phIxibiid, 40x15 MM, COCTOUT U3 OKPYTIIBIX
yeryii, 10 3-4MM B AHaMeTpe.
Mectonaxoxaenue. lOro-Bocrounoe I[Ipumopse, 6acceitn p. [laptuzanckas, y x.-1.
ct. BogonagHas.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUIMCKU Apyc.

CONIFERALES
Pox Cheirolepidium Takhtajan, 1956
Cheirolepidium sp.
Taoa. XXXIX, ¢ur. 7
Kpatkoe onucanmue. ®parMeHT miocKoro pa3BeTBICHHOTO mmobdera JMHOM okoio 60
MM. JIucTes KOpOTKHME, 4YellyeBUIHBIC, CHUISYNE, YepenuTdaTble, MOMapHO-CYNPOTHUBHBIE,
MeNKue, 5x4 MM, ¢ OKpYTJIIEHHBIMU BEPXYILIKAMUA U OCHOBAaHUSIMU.
Mectonaxoxaenue. lOro-Bocrounoe I[Ipumopse, 6acceitn p. [laptuzanckas, y x.-1.
ct. BogonasgHas.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUCKU Apyc.

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

KpaTtkoe omucanue. HepasBeTBieHHbIE BereTaTMBHbIE MOOETM CO CHHPAIBHBIM
pacnonoxkeHueM JuctbeB. Och mobera a0 2 MM B JAMAMETPE, JIUCThbS MPUKPEIUISIOTCS
paclIMpEeHHBIM OCHOBAaHHEM IIOJ YIJIOM 40-5¢, nuueiino-naneTHRE C TYIO-OKPYTJIOM1
Bepxymikoit, 10-152-3mm (Volynets et al., 2006).

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

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUUCKUH SPYyC.

1.4. AMOUHCKUI (hrOPUCTUYHECKUIN KOMIIIEKC

AMOuHckuii @K ycTaHOBIEH B OTJIOXKEHHMAX OJHOMMEHHOW CBHUTHI U €€ aHaJOroOB,
pacrpocTpaHeHHBIX B OacceifHax pek AmbOa (HmwkHee TedeHue), PasgonbHas (y [OKHOM
okoHeuHocTH c. Pa3znonsHoe), Komaposka (01m3 yeres p. Kamenymika), beictpas, ManuHoBKa,
Mapeska (p. Ilmaneuas Ilepsasi, p. MenBexnss Bropas) m Ha 5eBomM Oepery cpemHero u
HIDKHETro TeueHus p. bukun (p. YibsHOBKa, MUHEpadbHbIN UcTOuHUK "JlacTouka") [BosbiHerr,
[opoxosa, 2007;Kpacumnos, lllopoxosa, 1970; Tpuac u ropa..., 2004, 2008[1lopoxosa, 1971,
1975a,6; 1977; llopoxoBa u ap., 2007; Volynets, Schorochova, 2006; Zakharov £t24107]
UccnemoBano ©Oomee 30 TadomenosoB (puc. 2). DK  xapakTepusyercsi BBICOKHM
TaKCOHOMHYECKHM pa3zHOOOpa3ueM M TpenacTaBieH 73 TakcoHamu (tadn. 4, ¢pororadn. XLIX-
CXVII). Hns sroro ®K Hambonee TunuuHbIMU BHaamu sBistorcst Todites pseudoraciborskii,
Dictyophyllum kryshtofovichii, Camptopteris spiralis, C. japonica, Thinnfeldia ambabiraensis,

20



Imania heterophylla, Pterophyllum ambabiraensiBaiera minuta.

B kommiekce BrmepBeie mosiBisitorces: Lycopoditesspp., Equisetum angustum, Todites
pseudoraciborskii, T. ussuriensis, Dictyophyllym nathorstii, D. kryshtofivichii, Camptopteris
spiralis, C. japonica, Cladophlebis pseudodenticulata, C. macrophyli&jinnfeldia
ambabiraensis, Tudovakia papillosa, Imania heterophyWdilliamsoniella 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 sfB, paucipartita, Drepanolepis
squamulosaCycadocarpidium parvunC. swabij ?Swedenborgia spPodozamites ussuriensis,
Podozamites sujfunensis, Stachyotaf@)gracilis, Carpolithes minor, Conites ambabiraensis
Srobilithes sp.

XapakrtepHas ocooeHHocTh DK cocTouT B pazHOOOpa3uu MUKaTO(PUTOB 32 CUET HOBBIX
npezcraButeneit poga Pterophyllum sBospociem BumoBoM pa3HooOpa3uu B cocTaBe ceMeiicTBa
Dipteridaceae, nosBneHnn nTepuaocnepmMoBbix pomoB Imania m  Tudovakia, a Taxxke
cdenoObaiiep, OOHOBICHMHM M BO3pOCIIEM pa3HOOOpa3wM y mpeicTaBuTened poxos Todites
Cladophlebis, PodozamitesGycadocarpidium, ncue3HOBCHHAICKAHOBCKHEBBIX.

Beineneno nsa apeana amOunckoro ®K: ceBepHbiii U roxHbI (Bosbinen, [lopoxosa,
2007). Jlns Bcex dvacTeil apeajoB XapaKTEpHBI OOIIHE BHbI UKAA0(UTOB, MANIOPOTHUKOB U
NTEPUAOCIIEPMOBBIX, HO B CEBEPHOM €ro 4acTH CPEIM XBOMHBIX HE IPUHUMAIOT Y4acTUs
NpEeJCTaBUTEIIN CEMEHCTBAa COCHOBBIX, TOT/Ia KaK B I0XHOM - mpeacTaBurenu poaos Elatocladus
u Tudovakia. DtroTnnuusi, BO3MOXKHO, 00YCIOBICHBI DKOJIOTHIECKUMH (DaKTOPaAMH.

TakcoHomuueckuii coctas aMouackoro K Tabmuna 1.4
Taxonomical composition of the Amba Floral Assemblage Table 1.4
Mecronaxosxkaenus (Locality)
L — [ = —
g |Ec -z |ZF | 2| &
S EG < E < B
£ | 58 g & g Sc. | o | &
8w |Bo| g2 © 23wl BZ z
=3 |528>| 25 | B sS83| =8 3
i3 | <28 §g | @2 | Z85| &Z | =2
sz |8s5| 85| 29 |E&e| 25| 9
Takcon (Taxa) g'g s8] S3 | 55 |Ege| E5 | &S
ZE |5S8c| g8 | 3 53T 28 | £
s |EF | &5 | o |2£F| sk | 2
8 e 53 S Q*g 3 e S
3 8 2 g 2 | 2
2 QB = = 2]
Apeansl (Areals)
FOxubiii (Southern) | Cesepusiit (Northern)
Bryophytes
Thallitessp. 1 *
Thallitessp. 2 *
Lycopodiales
Lycopodites sp. * *
Lycopodiales sp. *
Equisetales
Neocalamites hoerens{Schimp.) Halle * * * * *
Neocalamitesp. *
Equisetum angustuchor. *
Equisetunsp.1 * * * *
Equisetum sp. 2 *
Equisetostachysp.
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[Mponomxenue Tadn. 1.4

MecTtonaxoxaenus (Locality)
> - £ 2
L = ] 5
RN A T AR
Takcon (Taxa) g | 28 22| 5 | E2 | E2 | 3
ZE| 5% | ¢8 & =2 | &2 2
= ZE (%2 2 | 25| 52| 2
2 | g8| | 5| gg|Eg| =
Apeaunl (Areals)
IO0:xnbiii (Southern) | Cesepnsiii (Northern)
Filicales
Todites pseudoraciborskisrebrod.) Schor.
Todites ussuriensis (Schor.) Volyn. * *
Clathropteris meniscioideBrongn. * * *
Dictyophyllum nathorstiZeil. * * * *
* *
Dictyophyllum kryshtofovichisrebrod. * * *
Dictyophyllum sp.2 * * *
Camptopteris spiralifNathorst * *
Camptopteris japonica (Yok.) Kon'no *
Camptopteris sp. *
Cladophlebis nebbens{8rongn.) 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 marginaturtynger *
Pterophyllum nathorstisew. *
Pterophyllum pseudopinnatifidu8chor. *
Pterophyllum parvifoliunSchor. *
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[Tponomxenne Tadn. 1.4

Takcon (Taxa)

Mecronaxo:xnenus (Locality)

Bacc. p. Am0a, rox. [TpoBanoBo
(Amba River basin)

Bacc. p. PazgonpHas, c. PaznonsHoe
(Razdol'naya River basin, Razdol'noe V.
Bacc. p. Komaposka
(Komarovka River basin )

Bacc. p. ManuHoBka, y c. ManuHoBO
Bacc. p. bukun, cpen. TeueHue
(Bikin River basin, middle part)

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

Bacc. p. Mapeska (Marevka Rivar basin)

Apeaasl (Areals)

KO:xuwbiii (Southern)

| Cesepublii (Northern)

Pterophyllum sinenskee

*

Pterophyllum vittiformisSchor. et Volyn.

Pterophyllum sp.

Pterophyllum sp.A

Williamsoniella kryshtofovichii Volyn.

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 linearigvli 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 erdmannhNath.

Cycadocarpidium parvurrysht. et Pryn.
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OxoHuanue Ta0n. 1.4

Takcon (Taxa)

Mecronaxo:xnenus (Locality)

Bacc. p. Am0a, rox. [TpoBanoBo
(Amba River basin)
Bacc. p. PazgonpHas, c. PaznonsHoe
(Razdol'naya River basin, Razdol'noe V.
Bacc. p. Komaposka
(Komarovka River basin )

Bacc. p. Brictpas (Bisraya River basin)
Bacc. p. ManuHoBka, y c. ManuHoBO
Bacc. p. bukun, cpen. TeueHue
(Bikin River basin, middle part)

(Malinovka River basin, Malinovo Village
Bacc. p. Mapeska (Marevka Rivar basin)

Apeaasl (Areals)

KO:xuwbiii (Southern)

| Cesepublii (Northern)

Cycadocarpidium swabii Nath.

*

Cycadocarpidiunsp. 1

*

Cycadocarpidiunsp.

Cycadocarpidiostrobus sp.

?Swedenborgia sp.

Podozamites angustifoliy&ichw.) Heer

Podozamiteslistans(Presl) Braun

Podozamitesex gr. lanceolatus(L. et H.)

* * * *
Schimp.
Podozamites sujfunendtsyn. *
Podozamites ussuriengsyn. *
Podozamites sp. * * * * *
Pityophyllum ex gr. nordenskioldii (Heer)| , . .
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.

Huxe IMPHUBOJUTCA KPATKOC OIMMUCAHUEC HEKOTOPBIX TAKCOHOB.
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ALGAE
BRYOPHYTES
Pon Thallites Walton, 1925
Thallitessp. 1
Tada. XLIX, ¢ur. 1
Kparkoe onucanme. OparMeHTHl IUIOCKMX JICHTOBUIHBIX JHUXOTOMHYECKH
BETBAIIUXCS CIOEBUII, MUpUHONU 3-4 MmM. [lmacTuHKa ClIOEBHUINA TOHKAs, C XOPOIIO 3aMETHOU
CpenMHHOM kUKo, mupuHoi 0,2-0,5mMm
Mectonaxo:xaenune. CesepHoe IIpumopne, Oacceiin p. bompmass VYccypka, p.
ManuHoBka y ¢. MajinHoBO.
Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SPYyC.

EQUISETALES
Pox Equisetum Linne, 1753
Equisetum angustum Schorochova
Taba. XLIX, ¢ur. 3, 6

Kpatkoe onucanme. Crebnu y3kue, peOpucrtolie, mupuHoit 2-4 MM, ¢ 4-5 pedpamu.
Mexnoysnus amuHou 25-40 MM, JMCTOBBIE BIaraJvila MIJIMHAPUYECKUE. JIUCThs y3kue,
cpocuiecs B OCHOBaHMH, JuyinHa 1,7-2,2vMM. Y3n0Bbie nuadpparmsl 1,5-2MM B nuamerpe, mopbl
oBanbHbIe, 10 10-12 naguadparmy [Tpuac u ropa..., 2004].

Mectonaxoxaenune. lOxHoe Ilpumopre, HmkHee TedeHue p. PasznmonbHas, y c.
Pa3nonnHOE.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SpyC.

FILICALES
Osmundaceae Brown, 1810
Pox Todites Seward, 1900
Todites pseudoraciborskii (Srebrodolskaja) Schorochova
Ta6a. L, LI
KpaTkoe onucanue. Jluctes ABaxIbinepucTsie, paxuc mupokuid (o 5 mm). [epws
munennbie, 120x50 MM, odepeaHbie WM TOTAPHOCOIMKEHHBIC, TPUKPETIIIOTCs o1 yriiom 50 -
60°. IlepblliKKu MPOJOJITOBATEIC WJIM BBITSHYTO-TpeyroybHbie, 23-25 x 5-7 MM, BepXyIiku
3a0CTpEHHBIE, MPUKPEIUIAIOTCS KaTaApOMHO, Kpas MEJKO- WM KpynHo3yOuatelie. JKuikoBaHue
MEPUCTOE, CPEIHSS >KUIKA MPOCIECKUBACTCS 10 BEPXYIIKH, OOKOBBIE — TOHKHE. JIMXOTOMUS
JKWJIOK JIBOIHAsi B MPUOCHOBHOI 4YacTH MEpbIIEK, fanee onuHapHas. DepTUiibHbIE MEPBILIKU
pacronararoTcsi Ha Bepxykax nepbes [[Llopoxosa, 19754.
Mectonaxoxaenue. lOro-3amannoe [Ipumopse, Oacceiin p. AMOa, HIDKHEE TEUCHHE,
2 kM 1oHee ctaHiuu [IpoBaioo.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHI SIpyc.

Todites ussuriensis (Schorochova) Volynets
Ta6a. LI - LVI

Kparkoe onucanme. CrepwibHble JIHUCThS ABaxabiiepucteie, 50x30 cm; paxuc
IUIOCKUW, omnymeHHbd, 4 MM wmmpuHoi. llepbs ouepenubie, nuHeilHble, 14040 MM,
MPUKPEIUISIOTCS IO/ yIJIOM 60-80. [Tepwimku npomonrosateie, si3pikoBUAHBIC, 18-30x 8 MM,
Kpasi OT JIOTIACTHBIX /10 MENKO3yO4aThIX, ¢ TYNOH WM HECKOJIBKO MPHOCTPEHHON BEPXYILIKOM.
Cpennsist )KuiIKa cuiibHasi, OOKOBbIE — TOHKHE, TUXOTOMUPYIOT OAUH pa3. DepTHiibHbIE JTUCThS
penynupoBaHsbl, uX pazmepsl B 1,5 pasamMenbie ctepuibHbIX [ Tpuac u ropa..., 2008].

Mectonaxoxaenue. Cesepnoe IIpumopre, Oacceitn p. bonsmas VYccypka, p.
ManHOBKa, y ¢. ManuHoBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.
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Dipteridaceae Seward et Dale, 1907
Pox Clathropteris Brongniart, 1828
Clathropteris meniscioides Brongniart, 1828
Ta6a. LVII - LVIII
Kpatkoe onmucanmue. JlucTes KpynHble, Hepbsi JuHeHO-naHneTHsle, 100x70 My, ¢
3y04aThIMUA KpasiMd, 3yOIbI KOPOTKHE - 15 MM, BEpXYIIKH Tymo3aocTpeHbl. CpemHss KUJIKa
TepheB MpsiMasi, JKHUIKH IIEPBOTO MOPSIKA CIerka M3BHIMCTEIE, oTxoxsarT mox yrmom 50-80.
Kunku BTOpOro mopsiika - mpsiMble, U30THYThIE WM MEIKOM3BUIUCTBIC, OTXOIAT MO MPSMbIM
yriioM, o0Opa3yloT CeTh M3 MPSMOYTOJbHBIX WM TOJUIOHANBHBIX stueeK. JKUIKH TpeThero
MOpSAJKAa COCTOSIT U3 MEJKHX YETBIPEXYTOJIbHBIX WM MOJUTOHANbHBIX sueek. DepTUibHbIe
nepbss TOJOOHBI cTepuibHBIM. COpYCBl OKpYIJIbIE, PAaBHOMEPHO TIOKPBIBAIOT HIKHIOKO
MOBEPXHOCTH Iepa.
MecTonaxo:xaenue. Oro-3anagnoe IIpumopse, npaseiii 6eper p. AMOa, 10KHEe XK.-
n. cr. IIpoBanoBo; HOxxHoe Ilpumopwe, HmkHee TeueHue p. PazmonbHas, y c. Pa3gonbHoE;
Cesepnoe IIpumopse, 6acceiin p. bonbias ¥Yccypka, npassiii Oeper, y ¢. ManuHOBO.
Pacnpocrpanenue. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

Pox Dictyophyllum Lyndley et Hutton, 1834
Dictyophyllum kryshtofovichii Srebrodolskaja
Ta6a. LIX - LXII

Kpatkoe omucanue. Ilepps nuneitnsie, 12040 MM, He cpacratoTcs, 3y0Odarsie.
3yO0I11bl TPEYroJibHBbIC, KOPOTKHE, C 3a0CTPEHHOW BepXyIKou. CpemHsis KWJKa Tepa mpsMas,
BTOPHYHBIC UKW YETKHUE U BXOAAT B BEPXYIIKU 3yOLOB. JKHUIKU TPETHETO MOPSAAKA OTXOAAT OT
BTOPUYHBIX U OT CPEIHEH JKUIIKH Iepa, 00pa3ys CeTh MOJUTOHAIBHBIX SYEEK, BHYTPU KOTOPBIX
IPOCMATPUBAETCS MEJKasl CETh SUeeK, 00Pa30BaHHBIX KHUIKaMHU 00Jiee BHICOKHUX MOPSIKOB.

Mectonaxoxaenue. [Oxnoe Ilpumopbe, 5EBbIM Oeper HUKHErO TEUYCHHS P.
PaznonpHast, y c. Paznonsnoe; Cesepaoe IIpumopse, Oacceitn p. bonbimas Yccypka, nmpaBblid
Oeper p. ManuHOBKa, y ¢. MaauHOBO.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SAPYyC.

Dictyophyllum nathorstii Zeiller
Ta6a. LXIII, LXIV

Kparkoe onucanume. Jluctes kpynHble, Oa3anpHas BHIKa C BeepooOpa3HO
pacxonsammmucst nepbsamu. llepps nuneitnsle, 13030 mm, 3yOuatble, 3yOIBI TpeyrojbHbIE,
KPYIIHBIE, C MPAMBIM BEPXHHUM M BBITYKJIBIM HIDKHUM KpaeM. CpelHss jKUJKa MpsiMasi, )KHIKA
BTOPOTO TIOpSAKAa TOHKHE, CJerka M3BWIMCTbIE. JKMIKHM BBICOKMX IOPSAJIKOB COCTOSAT U3
YETBIPEXYTOJIBHBIX WM MOJUTOHAIBHBIX A4eeK. CIIOPOHOIIEHUE HEN3BECTHO.

MecTonaxo:xaenune. Oro-3anagnoe IIpumopse, npassiii 6eper p. AMOa, 10KHEe XK.-
a. ct. [IpoBanoso.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SPYyC.

Pox Camptopteris Nathorst, 1878
Camptopterisjaponica (Yokoyama) Kon'no
Ta6a. LXV, LXVI

Kparkoe onumcanme. BerBu mucra chnupaibHO CKpydyeHbl. llepbsi JHHEHHBIE,
3yOuatble, B cpeaHedl yactu — 7k20 MM, K BEepXyIIKe M OCHOBAaHHMIO CYXHBAIOTCS. 3yOLbI
KOPOTKHE, TPEYyrojibHble, aCUMMETPUYHbIC, C TYNOHW WM YyTh NPUOCTPEHHOW BEPXYIIKOH.
Cpennsis xuinka mupuHOM 10 1,5 MM, OT Hee B KaxAbli 3y0el] OTXOAAT KHIKUA BTOPOTO
MopsIIKa, MO YIJIOM 60-8(?, BXOJIsl B BEPXYIIKH 3YOIIOB, HEKOTOPHIE KUJIKH BTOPOTO TMOPSIKa
BXOJAT MeXAy 3yOnamu B Kpas mnepa. JKWIKM TpeTbero mopsiika odpa3yloT MHOTOYTOJIbHBIE
A4YEeKH, KOTOpble pasleieHbl Ha Oosiee Menkue. DepTuibHBIE MEpbs HE OTIMYAIOTCS OT
cTepriibHBIX. COpyChl pABHOMEPHO paclipeieeHbl IO BCel MOBEPXHOCTH JIUCTA.
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Mectonaxo:xaenune. Cesepnoe IIpumopne, Oaccelin p. bompmass VYccypka, p.
Manunoska, ¢. MalnuHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SApYyC.

Camptopteris spiralis Nathorst
Taoa. LXVII - LXIX

Kpartkoe onucanue. BerBu nucra cnmpanbHO CKpydeHBI. [lepbst y3kue, Hu30eraror,
uHorzna cpacrasich ocHoBaHusiMd, 110 x 5-16 mm. Kpas 3yOuarbie, 3yOubl yAJIHHEHHO-
TPEYroJIbHbIE, aCUMMETPUYHbIC, BepXylIKa Tymas. CpeaHsas XKWiKa npsMmas, KUJIKH I[1EpBOrO
MOPSIIKA OTXOJSAT TIOJ OCTPBIM YIJIOM; BTOPOTO MOPSIKA - O00pa3yloT CETh MOJIUTOHAIBHBIX
sayeek. OepTuiibHbIE IEPbsl MOAOOHBI CTepUIIbHBIM. CIIOpaHTUU MIAPOBUAHBIE, TYCTO OKPHIBAIOT
abaKCHAIIbHYIO TTOBEPXHOCTh MEPHIIICK.

Mectonaxoxaenue. [Oxnoe Ilpumopbe, 5EBbII Oeper HUKHErO TEUYCHHS P.
PaznoneHas, y c. PaznonbHoe.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHI Spyc.

FILICALES INCERTAE SEDIS

Pon Cladophlebis Brongniart, 1828
Cladophlebis macrophylla Schorochova
Taoa. LXX, LXXI

Kpartkoe onucanue. JIuctes ABaXABIIEPUCTHIC, KPYIMHBIC, MUPUHON Oosiee 60 mwm;
paxuc mupuHOH g0 6 wmMm. Ilepps  nuHeWHBIE,  CONMKEHHO-OUEPEIHBIC WM
npotuBonoctaBieHnble, 100-20040 wmM, oTXomaT OT paxuca IO I[IAPOKUM YIJIOM,
MEPEKPHIBAIOT IPYT Apyra BepXyIlKamMu nepsiiiek. CTepKHU mepheB 10 2 MM. Pa3Mepsl mepres
KPYIHBIX JIUCTbeB 255 cM. [lephImku TpeyrosbHO-BBITAHYTHIE, ClIETKa W30THYTHIE BBEPX, Y
OCHOBAHUS PaCLIMPEHBI, C TYIIOM BEPXYILIKOHN, IPUKPEILIAIOTCS KaTaIpoMHO. PazMepsl nepoliiek
25x11 mm. CpenHsist )KWJIKa TpsiMasi, OfHa - IBE Mapbl OOKOBBIX JKMJIOK JUXOTOMHUPYIOT J0 TPeX
pa3, octaibHbIe - 1Ba pa3a [[Llopoxosa, Cpedpomonbckas, 1979].

Mectonaxoxaenue. IOro-3anagnoe IIpumopne, HIkHEEe TeueHUe p. AMOa, roXxKHEe
K.-1. cT. [IpoBasioso.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Cladophlebis pseudodelicatula Oishi
Ta6a. LXXII

Kparkoe onucanue. JIUCThS [ABKIBIICPUCTHIC, OBAIbHBIE M MPOJOJTIIBATO-
OBaJIbHBIC, PAXUC C MPOAOIBHON O0po3/10ii mocepeanHe. [leprst muHelHbIe, CynpoTHBHEIE, 35-60
X 8-25 MM, TECHO CHIiYHe B BepxHeH W cpexameil wactu, mox yriaom 60-70. IMepsimku
JUHEHHBIE, OUYepeaHbIe, MapaJlIeIbHOKPAHIE, TIPSAMbIC WIH cladon3ornyTeie, 5-15x1,8-3,2mmMm,
IPUKPEIUBIIOTCS B 04epeqHoM mopsiake, o yriom 75-90. Vix ocHoBaHus clierka paciiupeHsl u
CIIMBAIOTCS, BEpXYyIIKa Tymas, 3aykeHHas. CpenHssi *WIKa OTUeT/IMBasi, OOKOBBIE - TOHKHE,
JTUXOTOMUPYIOT OJIUH pas3.

Mectonaxoxaenue. Ceepnoe Ilpumopse, Oacceiin p. bonbmas Yccypka, mpaBblit
Oeper p. ManuHOBKa, y ¢. MaJMHOBO.

Pacnpocrpanenne. BepxHuiil Tpuac, HOpUICKHIL SIpyc.

27



PTERIDOSPERMAE
Pox Imania Krassilov et Schorochova, 1970
I mania heterophylla Krassilov et Schorochova
Ta6a. LXXII - LXXV

KpaTrkoe onucanme. JIUCTbS CHNOXHBIC, OT KPYHHBIX JO MEJIKUX, BETBICHUE
CEerMeHTOB cuMmnonaanbHoe. OCHOBHBIC THUIIBI JIMCTHEB. MEPUCTHIA C OAHOW Tapoil OOKOBBIX
NneppbeB M JBYMS BEPXYIICUHBIMU TEPbSIMHU; MaAbUaTO-MEPUCTBIH M3 TpeX TMEpheB —
BEPXYIICYHOTO U ABYX OOKOBBIX; JBYMAIbYaThIl; ManbuaThiii U3 5-7 (penko 4) mepbes. [lepbs
JUHEWHO-JIAaHIIETHbIE, TPOJAOJITOBAThIE, ACHUMMETPUYHBIE, C POBHBIM, BOJHHUCTBIM, PEXE
JIOTIACTHBIM KpaeM, CY)KMBAIOTCSI K OCHOBAaHHIO, BEpXYyUIKU Tymble. CpeaHue pa3Mepsbl MepheB
80x12 mm. CpenHss >KuJKa 4eTKas B HWOKHEHW M CpeHEH 4acTu Iepa, K BEepXyIIKe Tepsercs,
6okoBbIe — aHacTomo3upyioT [Kpacuios, Illopoxosa, 1970].

Mectonaxo:xaenune. CesepHoe IIpumopne, Oacceiin p. bombmass VYccypka, p.
ManuHoBka, y ¢. ManunoBo; FOxuoe IIpumopne, Oacceiin pexku Pa3znonbhas, y c¢. PazgonbHoe;
IOro-3anannoe Ilpumopse, 6acceitn p. AMmOa, 10xkHee x.-1. cT. [IpoBanoso.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUCKHil Spyc.

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

Kpartkoe ommucanme. JIucTes HenmapHONEpHUCTHIE, JIAHLIETHBIE; (hopMa TEPHIIIEK OT OBATHLHO-
POMOHMYECKOI /10 JTaHIeTHOM U mpoaoiroBaroil. x mumna 18-20MmM, mmpuHa y ocHOBaHUS 4-9 MM.
Kpass nenpHble WM Clierka BOJHUCTBIC, aKPOCKOMWYECKHH - TEpeTIHyT, Oa3UCKONMWYECKHHd -
HH130eraet Ha paxuc. JKnIkoBaHHe TIEPUCTOE, KUIIKU BBIXOIAT U3 CTEPXKHS Iepa.

Mecronaxoxnenue. IOro-3anamgnoe Ilpumopbe, OacceitH pexku AmOa, FOKHEE XK.-JI. CT.
Iposanoso; Ceseproe [Ipumopbe, 6acceiin p. bospias Yecypka, p. ManiHoBKa, y ¢. ManiHOBO.

PacnpocTtpanenne. BepxHuil Tpuac, HOpUICKHI SIpyc.

Pox Tudovakia Schorochova et Krassilov, 1970
Tudovakia papillosa Schorochova et Krassilov
Ta6a. LXXVIII
Kparkoe onumcanume. Jluctes mampyaro-cioxubeie, 10 100 MM mupuHOHN, 4YHCIIO
IepbEB OKOJIO BOCHMH, JIMHEHHO-JTAHLIETHBIE, BEEPOOOPA3HO PACXOAATCS OT BEPXYILIKU JATUHHOTO
yepeimka; pasmepsl 6-8 x 3-4 mm. [lepeimku “naxuntepougnsie” (kak y poma Pachypteris
Brongniart), s;3pikoBHIHBIE, IEPETSAHYTHIC U HU30ETalONINE HAa PAXUC, C TOJCTOM IIACTHHKOH U
ciabo3zameTHbIME KkuTKamu [Kpacunos, [lopoxosa, 1970].
MecTtonaxo:xaenune. CesepHoe IIpumopwe, Oaccelin p. bombmass VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.
Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SpYyC.

GYMNOSPERMAE
BENNETTITALES
Pox Pterophyllum Brongniart, 1824
Pterophyllum ambabiraensis (Srebrodolskaja) Schorochova

Taoa. LXXIX - LXXXI
Kparkoe ommcanme. JIMcTbss KpynmHblE U CpEHUE, NPOAOITOBAaThble, JIMHEWHBIE,
paBHOMepHoIMeprcThie. Paxuc mmpuHor 10 3,5 MM, C TOMepeYHbIMH BaIMKamu. JIMHA KPYITHBIX
muctbeB 400-500mmM, menkux - 130mm, mmpuna 20-120mMMm. CermMeHTHI POJI0NroBaThie U JIMHEHHBIE,
TECHOCHITIME, TIPUKPEIUIOTCS K BEpXHeil moBepxHocT paxuca mox yriom 9. Kpast napasiesHsr,
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BEPXYILKA aCUMMETPUYHAsl, HYDKHUH YToJl YCEUeH, BEPXHUM - TYIOW WM TyNo3aoCTpeHHbIN. JKuiku
penxue, rpyoble, TUXOTOMHUPYIOT OJUH Pa3 B IUCTaJbHOW 4YacTH Iepa, M3pelKa MPOCTble WU C
JBOWHOM muxoTomuend. Ha 5 MM cpenneit yactu nepa npuxoaurcst 6-8 xwunok [LLopoxosa, 1975b].
Mectonaxoxaenue. FOro-3anagnoe [Ilpumopse, 6acceiin p. AM0Oa, 2 KM F0KHEE XK.-]I.
ct. IIpoBanoso.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pterophyllum innae Schorochova
Ta6a. LXXXII

Kparkoe onucanue. JIUCTbs cpeHUE U KPYITHBIE, TMHEWHO-JIAHIIETHBIE, PABHOMEPHOIIEPUCTBIE,
napHornepuctele. Paxuc mmpunoir 1-1,5 MM, ¢ mpononmbHbiM pebpoM. CerMeHThI MpOJOJroBaThie,
paclmpeHbl Y OCHOBAHWS, TPUKPEIUIIOTCS K OOKOBBIM YaCTsIM paxuca, JUCTAIBHBIA Kpail MpsMOH,
BepXyIlIka acummerpuyHad, Tynas. Cpemuaue pasmeps! cerMeHToB 30-40x 0,8-15mm. JKunku ToHKUE,
JIMXOTOMHPYFOT JBaK/TbI, Ha 5 MM B cpe/iHeii yacti cermenta 12 - 15kwmok [[Llopoxosa, 1975b].

MecTtonaxo:xaenune. FOro-3anagnoe Ilpumopse, Oacceiin p. AM6a, 2 KM 10KHEe XK.-]I.
ct. [IpoBanogo.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SpYyC.

Pterophyllum marginatum Unger
Taéa. LXXXIII

KpaTtkoe onucanmue. JIuctes NMUHEHHO-TAaHLIETHBIE, JIEHTOBUAHBIE, y3kue, 100x10 mm,
CY)KMBAIOTCS K BEpXYyIIKE M OCHOBaHWIO. Paxuc tmuockuii, mupuHOM 1,5 MM, MOKpBHIT
MOTIEPEYHBIMU OOpO3AKaMu. Bepxylika okaHYMBaeTCsl HEMapHbIM CETMEHTOM OBaJIbHOU ()OPMBEI,
paxuc B OCHOBaHUU rojiblif. CerMeHThl S3bIKOBUAHBIE, D5 X 1-4 MM, TecHOCHAs4YUE, TIOJl YTIIOM
90°, mHOrza pasmencHbl Y3KHMH IPOMEXKYTKAMH, BEPXYIIKA 3aKPYIIICHA. AKPOCKOIMYECKHA
Kpall TpsAMON WM CIa0OBOTHYT, 0a3MCKOMUYECKUU - pe3ko uirubaercs. JKWIKK MpOCThIE,
TUXOTOMHPYIOT OJIUH pa3 y BEPXYIIKH, B cpeHeM 4-9 jKUITOK HA IUPUHY TIepa.

Mectonaxoxkaenue. FOro-3anagnoe [Ilpumopse, 6acceiin p. AM0Oa, 2 KM I0KHEE XK.-]1.
ct. IIpoBanoso.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL Spyc.

Pterophyllum nathorstii Seward
Tada. LXXXIV, LXXXV

Kpartkoe onucanue. Jluctes nenroBuansie, 12050 MM, paxuc miIocKuid, MUPHUHON
mo 3 mMm. CerMeHTHl TNUHEHHBIC, MPSAMBIE WIW CEPHOBHIHO HW30THYTHIC, TECHOCHUISUHE,
NPUKPEILIAIOTCS K KPasM BEpXHEH MOBEPXHOCTH paxuca oy yriom 75-90°. Bepxyuiku Tymbie,
CUMMETPUYHO 3akpyrieHHble. JlnmuHa cermeHToB 30X/ MM. BOKOBBIE KHWJIKH MPOCTHIC, HHOTIA
JTUXOTOMHUPYIOT OJIMH - J1Ba pa3a. Ha 5 MM mupunsl nepa npuxoautcs 9-10 sxuiiok

MecTtonaxo:xaenue. FOro-3anagnoe Ilpumopse, Oacceiin p. AM6a, 2 KM 10KHEe XK.-]I.
ct. IIpoBanoBo; CesepHoe Ilpumopne Oacceitn p. bompmas Yccypka, p. MamuHOBKa y c.
MasuHoBoO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pterophyllym parvifolium Schorochova
Taoa. LXXXVI

Kparkoe ommcanue. JIuctest oBajbHO-TaHIETHBIE, 5X35 MM, paxuc ToHkmi (1,2 Mm).
CerMeHTBI TIPOJIONITOBAThIC, CYOKBaIpaTHbBIC, TPHKPEIUIIOTCS K BEPXHEH IOBEPXHOCTH paxuca
PACIIMPEHHBIMI OCHOBAHMSIME 10X yriioM 9CF, CyIpOTHBHBIE HIH IIOMAPHOCOIMKEHHbIE, YePE/IyFOIIHeCH,
TecHocuane. Pasmepsl cermeHToB 7-35X 6-15MM. XKuiku TOHKHE, AMXOTOMUPYIOT JI0 ABYX pas, Ha 1
CM IIMPHHEI Tiepa y paxuca npuxomurtes 12 - 1dkuiok [Tpuac u ropa..., 2004].
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Mectonaxo:xaenune. Cesepnoe IIpumopne, Oaccelin p. bompmass VYccypka, p.
ManuHoBKka, y ¢. MaJlMHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SPYyC.

Pterophyllum pseudopinnatifidum Schorochova
Taoa. LXXXVII, ¢ur . 1, 3

Kpatkoe onucanue. Jluctes nanuersslie, HenapHomnepuctsie, 130X30 MM, B cpenneit
4yacTH; IJJACTMHKA JIUCTa PE3KO CYXKaeTcsd K KIMHOBUAHOMY OCHOBAaHHIO U 3a0CTPEHHOMU
BEPXYIIKE, MTOCIEAHSS OKaHYMBAETCSI HETTAPHBIM OBAJTbHOPOMOOBHIHBIM CEIMEHTOM, OCHOBAHUE
- yepemkoM. CerMeHThI CyOTpeyroJibHbIE, HIDKHUM YToJl yceueH, BepxHui tymoii, 16-20x 7-10
MM B cpeaHed 4yacTu. JKMIKM MpOCThIe WM TUXOTOMHUPYIOT OAMH pa3, Ha 5 MM IIUPUHBI B
JTUCTaIbHOM yacTu mpuxoautcs 8-9 skuiok [ Tpuac u topa..., 2004].

Mectonaxo:xaenune. CesepHoe IIpumopne, Oacceiin p. bompmas VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SAPYC.

Pterophyllum sinense Lee P.C.
Taoa. LXXXVIII, LXXXIX
Kpatkoe onucanme. JlucTes nuHeHO-aHIETHBIE, paBHOMepHONeprcThle, 1035 mM.
Paxuc mmpunoit 10 1 mM. CerMeHTBI JIMHEHHBIC, Y3KHE, MapalIeIbHOKpaiHUEe, TECHOCHIITIME IO
yraom 60-90. BepXymiki CerMeHTOB NpAaBHIBGHO 3aKPYIICHHBIC, CO CKOIICHHBIM HIDKHHM KPAeM.
JKuiku TOHKHME, B OCHOBHOM IIPOCTBIE, MHOTAA AUXOTOMHPYIOT OIMH pa3 U BEepoOOpa3HO pacXoiaTcs
BOIM3M BepXymIky. Ha 2 MM mmpyHBI niepa B IPUXOaUTCs 4-55KIIoK.
Mectonaxoxaenue. FOro-3amamHoe [Tpumopne, Oacceitn p. AmOa, 2 KM F0XKHEE XK.-1I. CT.
IpoBasoBo; Ceeproe I Ipumopne 6acceiin p. borbias Yccypka, p. ManiHoBKa, y ¢. ManiHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKHI SpyC.

Pterophyllum vittiformis Schorochova et Volynets
Ta6a. LC - LCII

Kparkoe onucanume. Jluctbsi JEHTOBUAHBIE, NapauieIbHOKpAWHUE, IOCTEIEHHO
CYXHMBAIOTCS K Bepxyiinke u ocHoBanuto, 130x 10-45mm . Paxuc mmpokwii (10 2,5MM), MOKpPHIT
MONepevyHbIMU BaiuKaMu. CerMeHThl PacloOkKEeHbl TECHO, OTXOAAT OT paxuca MoJ HPSMbIM
yriaoM, B 0a3anbHOM YacCTH KOPOTKHE, CYOKBaJpaTHbIC, B CpPEAHEH - MPOJOJTOBATHIE C
napajuleaIbHBIMU KpasiMu. JKUIKH MPOCThIE WM AUXOTOMHUPYIOT, HA 5 MM LIMPUHBI B CpeaHEN
yactu npuxoautcst 7-9 ok [Tpuac u topa..., 2004].

Mectonaxoxaenue. Cesepnoe Ilpumopre, Oacceitn p. bonsmas VYccypka, p.
MasnHoBKa, y ¢. ManuHoBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pterophyllum sp. A
Ta6a. LCIII

Kpartkoe onucanue. Cpennue yactu jmctheB, 10090 mm; mmpuna paxuca 2,5 mm.
CDopMa JINCTOBOH ITAaCTUHKHA, BECPXYIIKHU U OCHOBAaHUA JIMCTHCB HC U3BCCTHLI. CermMeHnTnl Y3KHUC,
nuHenHble, napawienbHbie, 30 X 6-7 MM, TECHOCHUIsAYUE, MPUKPEIUIAIOTCS K KpasM BEpXHEH
IIOBEPXHOCTH paxuca Mo yrioM 70-80. Kunkopanue IrycToe, JKWIKU TOHKUE, TUXOTOMUPYIOT
0JIH pa3 BOmM3K paxuca. Ha 2 MM mmmpunsl cermenTta npuxoaurces 9-11sxumnok [Tpuac u ropa...,
2008].

Mectonaxoxaenue. Cesepnoe Ilpumopre, Oacceitn p. bonwsmas VYccypka, p.
MasnnHoBKa, y ¢. ManuHoBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.
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Pox Williamsoniella Thomas, 1915
Williamsoniella kryshtofovichii Volynets

Ta6a. LCIV, ¢pur. 1

Kpartkoe onucanue. Ctpobun oOpaTHOSIMIIEBUIHBIN, 34 MM IJTMHOMN U 10 23X MM
IIMPUHON B HIDKHEH YacTH, PHIXJIOTO CIIOKEHUs, cocTosmuid u3 20 OpakTeid, TaHIETHBIX,
3ay’)KCHHBIX K BEPXYIIKE, OKPYKECHHBIX OKOJIOIBETHUKOM C KOPOTKOU ITBETOHOMXKO.
OxkomnoreTHUK UMeeT GopMy NaapH, okoiao 20 MMB MONIEPEYHUKE U BBICOTON B CpEIHEH YacTh
okoj10 5 MM [Tpuac u opa..., 2008].

MecTtonaxo:xaenune. CesepHoe IIpumopne, Oaccelin p. bombmas VYccypka, p.
ManuHoBKa, y ¢. MaJlMHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SPYyC.

CYCADALES
Pox Ctenis Lindley et Hutton, 1834
Ctenissp. 1
Taoa. LCIV, ¢ur. 2
KpaTrkoe onucanme. ®OparmeHTsl Menkux JUCTheB. CerMeHThI MPOJOITOBATHIE,
aCUMMETPUYHBIE, BEPXHUU Kpaill MOYTH NPAMON, HM)KHUM B alMKaJIbHOW YaCTH OKPYIVIEH M
cierka Hu30eraer Mo paxucy, BEpXYIIKH Tylble, acCUMMeTpudHbIe. J[muHa cermeHToB OT 13 10
22 MM, mupuHa 9-14 mm. Paxuc tommmHONW 1 MM, ¢ TpoIobHBIM ke00koM. JKWIIKK TOHKHE,
napajuieNbHble, U3pEeAKa ITUXOTOMHUPYIOT, COCIMHSIIOTCS PEAKUMH aHACTOMO3aMH, 00pa3ys
yITMHEHHBIE siueliku [Tpuac u ropa..., 2008].
MecTtonaxo:xaenune. CesepHoe IIpumopne, Oacceiin p. bombmass VYccypka, p.
ManuHoBka, y ¢. MaJlMHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SAPYyC.

Ctenissp. 2
Taoa. LCIV, ¢ur. 3

Kpatrkoe omucanue. Omun ¢parment nucta, 30x53 mm. CerMeHTHl JHMHEWHO-
JIAHIIETHBIE, ACHMMETPUYHBIC, OUYepEHbIC, ITMHON 10 35 MM, mmpuHa B 6a3anpHO# yactu 8-11
MM, nipukperisiorest mox yriom 60°. Kpast B 6a3anbHOI 9acTH BBITYKIIbIE, HI36ETaloT Ha Pax¥c,
B CpeaHed — mapaienbHble. Bepxymika Tymo3akpyrieHa. JKWJIKM TOHKHE, 4YacTo
AHACTOMO3UPYIOIIIHE.

Mectonaxoxaenue. CesepHoe IIlpumopre, Oacceitn p. bomwsmas VYccypka, p.
MasnHOBKa, y ¢. ManuHoBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

Pox Nilssonia Brongniart, 1825
Nilssonia petiolata Schorochova et Volynets
Taba. LCV, ¢ur. 2, 3
Kpartkoe onucanme. Jluctess HEpaBHOMEPHO CETMEHTUPOBAHBI, OBAIbHO-OKPYTJIbIE
WU OBABHO-SIMIICBUAHBIC, HIeTbHOKpaliHne, 30-45x 20-30MM. OcHOBaHHUE JTUCTHEB OKPYTJIIO-
KJIMHOBUJITHOE, aCUMMETPUYHOE, C KOPOTKUM yepeiikoM. CerMeHThl IPUKPETUISIOTCS K CEepe/InHe
BEpXHEH MOBEPXHOCTH paxuca IOJ YIJIOM 9, IIMPOKO PACCTABIICHHBIEC, HEPABHOBEIIUKUE,
OCHOBaHHUs ciauBaroTcsa. HukHui Kpail cerMeHToB 3akpyriieH. CpeqHsis )KUIKa TOHKasl, OOKOBbIE
OTXOJAT OT paxuca Moj yrjioM 8, MIPOCTHIE, NHOT/IA OJIMH pa3 JUXOTOMUPYIOT, apaJljIebHbIE.
Ha 5 MM mupunb iepa npuxonurcs 6-7 xunok [ Tpuac u topa..., 2008].
Mectonaxoxaenue. CesepHnoe Ilpumopre, Oacceitn p. bomsmas VYccypka, p.
ManHOBKa, y ¢. ManuHoBO.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHL Spyc.
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Nilssonia sp. A
Taoa. LCV, ¢ur. 1

KpaTtkoe onucanmue. JIUCThs 1eNbHBIE, OBAILHO-OKPYTIIBIE C TOPOAYATHIM Kpaem, 25-
50 x 40 mm. CerMeHTHl CYNpOTHMBHBIC, NMPUKPEIUISIETCS K CEpeArHE BEPXHEH MOBEPXHOCTH
paxmca, TOCTEIIEHHO CYXHMBAsCh K BEPXYIIKE, HIKHHUNA Kpal Cpe3aH W 3aKpyTJieH, BEpXYIIKa
BblemMuatasi. JKUJIKM TOHKHE, MapajuleJbHble, MPOCThIE, WHOTJA TUXOTOMHUPYIOT HEJAlIEKO OT
paxuca wiu y Kpasi, Ha 5 MM IIUPUHBI cerMeHTa npuxoautcs 7 ok [ Tpuac u topa..., 2008].

MecTtonaxoxaenue. CesepHnoe IIlpumopre, Oacceitn p. bonwsmas VYccypka, p.
MannHoBKa, y ¢. ManuHoBO.

Pacnpocrpanenne. BepxHuiil Tpuac, HOpUICKHI Spyc.

CYCADOPHYTES INCERTAE SEDIS
Pox Taeniopteris Brongniart, 1832
Taeniopteris ambabiraensis Srebrodoiskaja

Ta6a. LCVI - LCVII

KpaTtkoe onmcanue. Jluctes pa3HbIX pa3MepoB, MPEUMYIIECTBEHHO KPYMIHBIE, OT
YUIMHEHHO-JIAHIIETHBIX 10 JICHTOBUIIHBIX, 20(k45 MM, K OCHOBaHUIO TTOCTENIEHHO CY)KHBAIOTCS,
nepexonas B yepemok. Paxuc mmpuHoit 2-4 MM ¢ MPOJOIBHBIM KeloOkoM. BepXxyika iaucTseB
TPEYTrOJbHO-BBITSIHYTAsl, OCTpas WM MNpUTyIUIeHHasA. JKWIKH TOJICTbIE, MPOCTHIC WU
JUXOTOMHUPYIOT OJIUH pa3 Ha pa3InuHOM PACCTOSIHUM OT paxuca. Ha 5 MM mmpuHbI 1UcTa y Kpas
npuxoautcs oT 6 10 11Kumoxk.

Mectonaxo:xaenune. CesepHoe IIpumopne, Oacceiin p. bompmass VYccypka, p.
ManuHoBka, y c¢. MamuHoBo; lOxHoe Ilpumopbe, HWKHee TedueHwe p. Amba, y K.-A. CT
IIpoBanoso.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKHIL SpyC.

Taeniopterislinearis Mi et Sun
Ta6a. LCVIII

Kpartkoe onucanue. Jluctes y3xonuneinsie, tanietasie, 10k 7 MM, CyKUBaroOIIHecs
K BEpXYyIIKE U OCHOBaHHIO, mepexonas B uepeuiok. Cpeanss skwika mupunoi 0,7-1,0mm, c
MPOJOJIBHON OOpO3AKOIi; OOKOBBIE - TOHKHE, T'YCThI€, IPOCThIC, MHOT/IA AUXOTOMHUPYIOT OJIMH
pa3, IPUKPEIUISIOTCS MO/ YTIOM 50-60. Ha 5 MM 1uHb!I ImcTa npuxoautcs 9-10 xunok

MecTtonaxoxaenue. CesepHoe Ilpumopre, Oacceitn p. bonsmas VYccypka, p.
MannHoBKa, y ¢. ManuHoBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL SIpyc.

GINKGOALES
Pox Baiera C.F.W. Braun, 1843
Baiera minuta Nathorst
Ta6a. C

KparTrkoe onucanue. JIuctes OT UPOKOKIMHOBUIHBIX 10 MOITYOKPYTJIbIX, IIUPUHON
30-70 MM, Ha JJIMHHOM uepeuike. JIMCToBas miacTHHKA C TIIyOOKHMM BBIPE30M, paculieHEHa Ha
JIB€ CHMMETPHUYHBIE KIIMHOBHUJIHBIE K OCHOBAHMIO YACTH, KaXJas U3 KOTOPBIX COCTOMUT U3 TpeEX
y3Kkux jonacteid. Koneunsix jgonacrei okosio 30, OHUIIPOAOATOBAThIE C 3aKPYITICHHON WM YyTh
HaJpe3aHHON BepXymKou, mupuHoi 1,5-4,0MM. Ha kaxxayr0 KOHEUHYIO JIOMACTh MPUXOIUTCS
OT 2 10 4 KUJI0K

Mectonaxoxaenue. Cesepnoe IIpumopre, Oacceitn p. bonwsmas VYccypka, p.
MannHoBKa, y ¢. ManuHOBO.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHIL Spyc.
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Pox Ginkgoites Seward, 1919
Ginkgoites sp. 1
Tao6a. Cll
Kpatkoe onucanme. Jluctes KpymHBIC, BECpOBHIHBIC, IMICCTUIIONACTHEIE,
yepemkoBble. CpelMHHBIN BBIPE3 JOXOIMUT IO Yepellka U JENUT JIMCTOBYIO TUIACTHHKY Ha JIBE
9acTH, KaXJIas M3 KOTOPHIX MNOAEICHAa Ha TPU NPOJOJIroBaThie jomacTu. [[nmHa mucteeB Ge3
yepemka 50 MM, mumpuna okono 100 mm, mumpuna cpennux yomnactedd 8 u 12 mm. XKunku
HEMHOTOYHCIICHHBIE, TOHKHE.
MecTtonaxo:xaenune. lOro-3anagnoe [lpumopbe, HKHee TeueHue p. Amba, 2 KM
I0)KHEE K.-1I. cT. [IpoBanoso.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKUU SpYyC.

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

KpaTkoe onucanue. YKOpOUCHHBIC TOOETH COCTOAT U3 5-7 TUCTHEB B IyuKe. JINCThs
JUIMHHBIE, Y3KOKJIMHOBHIHBIE, /unHAa 120 MM, mmpuHa y ocHoBaHus 1,5-2 MM, OTXOIST OT
BEPXYILIKH YKOPOUYEHHOTO 1Mo0era, TMXOTOMHYECKHU BETBATCS Ha J[BE€ HEpACUJICHEHHbIE JIOMACTH.
Yros pacxoxIeHUs JIONACTEeH 10-12. Jlonactu napajuleJIbHO-KpaiHUe, Ha KaXAYyl0 W3 HUX
MPUXOIUTCS 6-8 )KIIIOK, BEpXYIIKH TYI03a0CTPEHHBIE.

MecTtonaxo:xaenue. lOro-3anagnoe [lpumopbe, HKHee TeueHue p. Amba, 2 KM
I0)KHEE K.-1I. CT. [IpoBanoso.

Pacnpocrpanenue. Bepxuuil Tpuac, HOpUICKUU SpYyC.

CONIFERALES
Pox Cycadocarpidium Nathorst, 1886
Cycadocarpidium erdmannii Nathorst
Ta6a. CVI, ¢ur. 1-6, 8, 9
Kparkoe onmucanme. Yemyun mnpomonroBaTo-oBaidbHble, 7-16 x 2,5-3,5 mm, ¢
YeThIpbMS, peako 5-6 xmnkamu. CTepuibHbIE Yellyd CEMEHHOTO0 KOMIUIEKCa KOPOTKHE, OT
JUHEHHO-OBANbHBIX JO0 3a0CTPEHHBIX, OTKJIOHEHBl KHH3Yy, CEMeHa MeJKHUe, TapHbIe,
pacrpocTepThl NapajlIeIbHO YEPEIIKY.
Mectonaxoxaenue. Cesepnoe Ilpumopre, Oacceitn p. bonsmas VYccypka, p.
MannHoBKa, y ¢. ManuHoBO.
Pacnpocrpanenue. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

Cycadocarpidium parvum Kryshtofovich et Prynada
Ta6a. CVII, ¢pur. 1
Kpartkoe onucanue. Yemyu okpyrno-sitneBunnon Gpopmel, 18x8 mm, ¢ 5-6, peako 7-
8 kuiKkamu, YepemKoBuIHbIe. Uenyn CeMEHHOTO KOMILJIEKCA OBAJIbHBIE, KPYIHBIE, 10 4 MM B
TameTpe, MapHbIe.
MecTtonaxo:xaenne. IOxnoe [Ipumopse, HibkHee TeueHue p. PasnonbHast, . PasnonsHoe.
Pacnpocrpanenue. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

Cycadocarpidium swabii Nathorst, 1911
Ta6a. CVII, ¢pur. 2-4
Kparkoe onmcanue. Yemyn Ookpyrio-sirnieBuaHoN GOpMBI, UIMHOW 25 MM H
mmpuHoil 12 My, ¢ 10-12xunkamu, yepemkoBuIHbIe. BepXyIky 1 OCHOBaHUS Yellyi TyIible,
CEMECHHOYCIIYIHBIE KOMIIJIEKCHI MEJIKHE, IUI0X0 Pa3BUTH]L, CEMEHA HE COXPAHUIIUCH.
MecTtonaxo:xaenne. IOxnoe [Ipumopse, HibkHee TeueHue p. PasnomnbHas, c. PasnonsHoe.
Pacnpocrpanenne. BepxHuil Tpuac, HOpUCKHil Spyc.
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Pox Podozamites (Brongniart) C.F.W. Braun, 1843
Podozamites angustifolius (Eichwald) Heer
Ta6a. CVIII

Kparkoe onucanue. Jlucrtes y3kue, nuHeWHo-maHneTHele, 60-70 x 5-7 wmm,
npuKperieHne cnupanbHoe. Llupokass cpemHss dYacTh JHCTa TOCTENEHHO CYXKaeTcs K
MPUTYIUIEHHOH BepXyIlIKe U 0ojiee pe3ko K OCHOBaHMIO. JKHUIIKK TOHKHE, Ha 5 MM HIUPUHBI TUCTA
npuxoautcs 10-12 xunok

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

Pacnpocrpanenue. BepxHuii Tpuac, KapHUUCKUNA U HOPUICKHI Apyca.

Podozamites sujfunensis Prynada
Ta6a. CIX, CXl, CXIll

Kpatkoe omucanme. Ob6muctBennsle mobdern no 140 mm mmmuoil. Ock moberos
mupuHOW 10 1 MM. JIMCTBS yIIMHEHHO-SIMIIEBUIHBIC WM TIOYTH JIMHEHHBIE, COTMKEHHO-
ouepeanble, 17-50 x 7-12 mMMm. Bepxymka KIMHOBUAHAS WIM TPHUTYIJICHHAs, OCHOBAHUE
KJIMHOBHUIHOE, Tepexosiiee B KopoTkuii (1,5-2Mm) yepemok. JKunku mapasienbHble, Ha 2 MM
mucra npuxoautces 5 xxuiok [[Ipunana, 1939; Tpuacu ropa..., 2008].

Mectonaxoxaenue. HOxnoe Ilpumopwse, Oacceiin peku Pazmonbhas, y c.
PaznonsHoeE.

Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKHI SpycC.

Podozamites ussuriensis Prynada
Ta6a. CXIII

Kparkoe onucanme. Jluctes nannerneie, kpymasie, 10032 mm. Bepxymka
Cy)KEHHasi, TYI03a0CTpeHHas, HAanOOoJbIIAs HUPUHA TPUXOJUTCS HA HUKHIOIO 4acTh JIMCTOBOU
IUTACTUHKH; OCHOBAHHME cClierka 3aKpyrjieHHoe, Nepexojsdiiee B KOPOTKUN yepemiok. Kuiku
TOJICTBIC, PACCTOSIHUE MEKAY HUMH 0Kkoi0 1mm [[Ipunana, 1939; Tpuacu ropa..., 2008].

Mectonaxoxaenue. HOxnoe Ilpumopwse, Oacceiin peku Pazgonbhas, y c.
PaznonsHoe.

Pacnpocrpanenne. BepxHuil Tpuac, HOpUICKHI SIpyc.

CONIFERALES INCERTAE SEDIS
Pox Elatocladus Halle, 1913
Elatocladus prynadae Schorochova et Volynets
Taéa. CXIV

KpaTrkoe onucanmue. Hepa3BeTBneHHbIC U Pa3BETBICHHBIC BET€TATHBHBIC MOOETH CO
CIUPATIBHBIM PACIIOIOKEHHEM JIMCTheB. OcCh pPa3BETBICHHOIO Mo0era TOJIHUHON 2 MM.
KoneuHsle mobern odepennsie, pacnonoxkers mog yriaoM 40 k ocu moGera. JIHCTbst ITHHEHHBIC,
odepeqHbIC, YEPEIIKOBBIC, MPUKPEIUIAIOTCS CHUPAIbHO, IBYPSAHO, TOA  YIJIOM 60-90 ,
n3rudascy KHU3y. JIMCThs 3ayKEeHBI K BEpXYIIKe, KOTopas okaHunBaercs kuieM [Volynets et al.,
2006].

Mectonaxo:xaenune. CesepHoe [Ipumopse, Oacceiin p. bonbmas Ycecypka, p.

ManuHoBKka, y ¢. MajirHOBO.
Pacnpocrpanenue. BepxHuil Tpuac, HOpUICKHIL SIpyc.
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2. TAKCOHOMUYECKWU COCTAB

MOHIYTAUCKOW ®NOPbI MPUMOPBLS

B nmannoii TnaBe B TaOnuuyHOW (QopMe NpPUBEIEH TAaKCOHOMHYECKUH COCTaB BCei
no3aHeTpuacoBoit (Momnryraiickoii) ¢uopsl IIpuMopbs ¢ yduerom peusuu [Tpuac u iopa...,
2008] koJUIEKIMOHHOTO MaTepualia U JaHHBIX 10 (iope B omyOmMKoBaHHBIX paborax A.H.
Kpumrodosuua, B.Jl. IIpunana, U.H. Cpe6pomonbckoit u C.A. IIopoxoBoii.

Takconomuyeckuii cocraB Monryraiicko (ops! [Ipumopbst

The list of the taxonomical composition of the Mongugai Flora

Taomurid. 1

Table 2.1

Takcon (Taxon)

DJIopUCTHYCCKUIT KOMILIEKC
(Floral Assemblage)

Kiparisovo | Sadgopod Imalinovo

Amba

Bryophytes

Thallitessp. 1

Thallitessp. 2

Lycopodiales

Lycopodites sp.

Lycopodiales sp.

Equisetales

Neocalamites hoerens{Schimp.) Halle

Neocalamitesp.

Equisetum angustuchor.

Equisetunsp.1

Equisetum sp. 2

Equisetum sp.

Equisetostachysp.

Filicales

Todites mongugaicuSchor.

Todites  pseudoraciborskii (Srebrod.)
Schor.

Todites ussuriensis (Schor.) Volyn.

Clathropteris meniscioideBrongn.

Clathropteris sp.

Dictyophyllum nathorstiiZeil.

Dictyophyllum kryshtofovichisrebrod.

Dictyophyllumsp.1

Dictyophyllum sp.2

Camptopteris spiralifNathorst

Camptopteris japonica (Yok.) Kon'no

Camptopteris sp.

Hausmannia ussuriensi§rysht.

Cladophlebis nebbens{8rongn.) Nath.

Cladophlebis pseudodelicatula Oishi

Cladophlebis macrophylla Schor.
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[Mponomxenne Tadm. 2.1

DJIoprCTHYCCKUIT KOMILIEKC

(Floral Assemblage)

Takcon (Taxa)

Kiparisovo

Sadgopod

Imalinovo

Amba

Cladophlebissp.

*

*

*

Acrostichopterigara Schor.

Acrostichopterisf. 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 innaé&chor.

Pterophyllum marginaturynger

Pterophyllum nathorstisew.

Pterophyllum sinenskee

Pterophyllum pseudopinnatifidu8chor.

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

Nilssonia mongugaica (Srebrod.) Schor,
Volyn.

et

Nilssonia petiolata Schor. et Volyn.

Nilssonia sp.A

Nilssonia sp.b

Nilssonia sp.

Pseudoctenis mongugaica Pryn.
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[Tpogomxenne Tabm. 2.1

DI10pUCTHYECKHH KOMILJIEKC
Taxcon (Taxa) (Floral Assemblage)
Kiparisovo | Sadgopod Imalinovo Amba
Cycadophytes incertae sedis
Taeniopteris ambabiraensis Srebrod. *
Taeniopteris linearigvli 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. *
Phoenicopsiex gr. angustifolia Heer * *
Phoenicopsisf. angustifolia Heer *
Phoenicopsisp. *
Ixostrobus pacificus Volynets et Schor. * *
Leptostrobus cf. mollis Pryn. *
Coniferales
Cycadocarpidium erdmanniath. * *
Cycadocarpidium parvurirysht. et Pryn. *
Cycadocarpidium swabii Nath. *
Cycadocarpidiunsp. 1 *
Cycadocarpidiunsp. * * * *
Cycadocarpidiostrobus sp. *

37



OxkoHuyaHue Ta0r. 2.1

DI0pUCTHYECKHH KOMILJIEKC
(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. el N .
Schor.

Podozamitesx gr.lanceolatus(L. et H.) . N .
Schimp.

Podozamites mongugaicus Pryn.

Podozamites nobiliSun

Podozamitegx gr. schenkiHeer

Podozamites sujfunendgsyn. (MS)

Podozamites ussuriensis Pryn.

Podozamites sp.

Pityophyllum sp.
Pityophyllumex gr. nordenskioldii (Heer) . .
Nath.
Cheirolepidium sp.
Stachyotaxuz gracilisSrebrod.
Elatocladus elegantus Volyn. et Schor.
Elatocladus prynada&chor. et Volyn.
Elatocladussp.

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

B wurore, B cocraBe mo3mHerpuacoBoir (yopsl IIpumopes mpuHuMaer yuyactue 121
TaKCOH. MOXO00Opa3Hble - 2, TUIAyHOBHJHBIE — 2, XBOIIOBbIE - 7/, mamopoTHuku - 20,
OTepUIOCIIEPMOBbIE - 7/, OeHHETTUTOBbIe - 15, mukamoBele — 9, IMUKAAOPUTHI HESCHOTO
CHUCTEMAaTHYECKOTO IOJOKECHHS — 9, TMHKroBble — 8, YeKaHOBCKHEBBIE — 7, XBOHHBIC - 26,

M30JIUPOBAHHBIC CEMEHA - 5, MIUIIKK - 2, CTPOOUJIBI- 2.
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3. COMNOCTABJIEHUE MOHI'YFTANCKOW ®J1I0PbI C
NO3AHETPUACOBbLIMU ®INIOPAMU KUTAA U IPYTUX COMPEAEJIbHbIX
TEPPUTOPUU

B 3axitoueHne xoTenoch Obl CKa3aTh HECKOJIBKO CIIOB O CXO/ACTBE MOHTyrainckoit (iopsl
[Tpumopsbs ¢ diaopamu conpenenbHbIX paitoHoB Amonnu, Kopen n Kuras.

3.1 NosgHeTpuacoBas cdnopa AnoHun

B SInonunu nanbosnee 6oratoii u oomnsHol (104Buaa) ABIIsIETCS O3IHETPHACOBas (uropa
u3 rpynnsl Hapusa [Oishi, 1932, 1940; Oishi, Huzioka, 1938; Kimur&80]. B Bo3pacTHOM
OTHOIIICHWH OHA COOTBETCTBYET HOPUIICKOMY SIPYCY, T.K. Ha CJIOSIX € (JIOPOI COTIACHO 3aJIeTaloT
Mopckue ominokenus ¢ Monotis ochotica[Teraoka, 1959].Hopwuiickue ¢uopsl [Ipumopss, u
6omee Bcero amouHckuii @K, cpaBHuMebl ¢ hiopoii Hapusa. J{ns HUX XapakTepHO 3HAYUTEIIBHOE
ydyacTHe narnopoTHHKOB cemelictBa Dipteridaceaen nukanoduros (Pterophyllum nathorstii, P.
ctenoides, nexoropeie Buasl Nilssonia u Taeniopteri, o6sunsr xBomm (Neocalamites
hoerensi} runkrossie (Sohenobaierasp., Baiera minutau xBoitnsie (Pityophyllum, Ixostrobus,
Elatocladus, Podozamitgspaiite peaku B HUX 4eKaHOBCKHEBBIE.

Jlpyroii u3BecTHeWmeil TpuacoBoil Quopoii Amnonun sBusercs ¢uopa Smaryta u3
rpymmbsl Muns - dopmaruit Momonoku u Aco [Kon'no, Naito, 1978; Oishi, 1932, 1940; Oishi,
Takahashi, 1936; Takahashi, 195934.so3pacT ycranaBnuBaercs B mpeeiax KapHUHCKOTO BeKa
[Kimura, 1980]. ®mopa SImarytu u kapHuiickue (uopsl [IpUMOpbS UMEOT OOIIHUE BHIBI
Neocalamites hoerensis, Clathropteris meniscioides, Todites pseudoraciborskii (=Cladophlebis
raciborskii), Cladophlebis nebbensis, Podozamites schenkii, P. ex gr. lancealatasxe
poasl: Equisetum, Equisetostachys, Nilssonia, Taeniopte@ycadocarpidiumB stux ¢opax
BEJIMKO yd4acTHEe TMamopoTHHKOB cemelicTtBa Dipteridaceae, 3nauntensHa pojib XBOWHBIX U
IUKAT0(PHUTOB.

3.2 No3gHeTpunacoBas dnopa Kutasa

B Kutae BpIfiensitoTes, TIIaBHBIM 00pa3oM, JBa TUIIA MTO3THETPHACOBBIX (IIOp: "ceBEepHBII
tun" ¢ Danaeopsis-Bernoullia "toxusiii Tun" ¢ Dictyophyllum-ClathropterigSun, 1993; Sun
et al., 1995; Li et al., 1995].Cépepuniii Tun" cocraBnstor ¢uopsl Supuan (Yanchang)u
Csioxakoy (Xiaohekou)uzyuennsie u3 6onee 20 mecronaxoxaeHuii. [1o poqoBoMy u BUZIOBOMY
COCTaBy 3TH (JIOPHI 3HAYUTEIIBHO OTINYAIOTCS OT MOHTyraickoi. XapakTepHbIMU BUIAAMU JIJIs
kutaiickux ¢uop seistoress Bernoullia zeilleri P'an,Danaeopsis fecundBalle, Glossophyllum
shensienseSze, Sinozamites leeiana Szdodites shensiensiSze Thinnfeldia rigida Sze,
Sphenozamites chand8ze, Ginkgoites chiwiiSze, koropsie He mpuHuMaroT y4actus B K
no3aHero tpuaca [IpumMopss.

"lOxuplii THO", 3TO, TaBHBIM oOpaszoMm, ¢aoper Crompsaxs (Xujiahe), baitogun
(Baoding) u3 Ceruyans (Sichuan)u Tsusisonunckas (Tiangiaoling) uz mposunmmu 13unmHb
(Jilin) [Li, 1964; Hsu et al., 1979; Sun Ge, 1998).cocraBe MO3AHETPUACOBBIX GIIOp W3
ChluyaHs TOMUHHPYIOT [IUKaI0(PUTHI U MATIOPOTHUKHU ceMeiicTBa Dipteridaceae uro mo3Bosser
cOMmIKaTh e€e ¢ HOPHIMCKUM 3TanoM pa3BuTHs ¢uiopsl [Ipumopss. OnHako Bo (iope "H0KHOTO
tuna" TPUHUMAIOT ydacTwe mpeacraBurenu poaoB Goeppertella, Abropteris, Ptilozamites,
Drepanozamites, Doraapexhyllum, Nilssonioptetisropsie He ooHapyxeHbl B @K I[IprmMopssi.

Tsupusonmuuckas (Tiangiaoling) mopa u3 nposunnuu [3umuas [Sun Ge, 1979, 1981,
1990, 1993Jnaxoautcs B HemocpeacTBeHHOM Onm3octu (150 kM) OT cpeqHEHOPHUICKOM (IIophI
amOuHckoi cBuThl (amOmuckuii  DK) Pa3mgonbHEHCKOTO W PaHHEHOPHICKON  (IIOpHI
uManuHoBcKoi  Tommu  Ilaptuzanckoro ©OacceiinoB Ilpumopes. OOmmMu  TakcoHaMu
yrnomsHyTeIX Guiop sBistores Equisetum, Neocalamites (N. hoerensis), Equisetostachys,
Dictyophyllum (D. nathorstii, D. kryshtofovichii), Clathropteris, Hausmannia (H. ussuriensis),
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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 1HKaAOPUTOB U  OOMIHC
narmopoTHUKOB cemeiictBa Dipteridaceage a Ttakke pasHooOpasue ITMKAJIOKAPIIHIMEBBIX
cOmKaloT 3TH QIIophl. TAKCOHOMMYECKHI COCTaB (IIOp U MPOIBETAHUE KAMIITONTEPUINEBBIX U
UKaTO(PUTOB CBHUJIETEIbCTBYIOT O BO3MOXHOM (POPMUPOBAHUU HX B YCIOBUSAX TPOMUYECKO-
CyOTpONHMYECKOro KJIMMara, a yyacTHe pa3HOOOpa3HBIX TMHKIOBBIX M XBOMHBIX NpEAINOJaraer,
CKOp€e BCETro, MPEUMYILECTBEHHO CYOTPONMYECKHE YCIOBHS.

®nopa u3 ¢opmamuu Jlomroanpwkans (Luoquanzhan)s [dynaune (Dongning) us
npoBuHnuu Xewnyiasa [Mi et al.,, 1984] mo TakCOHOMHYECKOMY COCTaBy OYECHb OJIM3Ka C
Mownryraiickoii ¢uiopoii [Ipumopss. O6mumu s Hux sisitores: NeocalamitegN. hoerensis
Todites, Thinnfeldia T. incisa), Pterophyllum, Nilssonia, Taeniopteris, Anomozamites,
Ginkgoites, Baiera, Sphenobaiera, CzekanowsKla r{gida), Phoenicopsis, Podozamit€B.
lanceolatus, P. distans, P. gigantgu€ycadocarpidium(C. erdmannii u Pityophyllum B
1IeJIOM TAKCOHOMHYECKUH COCTaB 3Toi (uiopbl Kutast oueHp 0JIM30K K caaropoackomy (mo3aHui
KapHHU) ¥ HMaJIWHOBCKOMY (paHHuii Hopui) @K, X0Ts Ha BHIOBOM YPOBHE HMEIOTCS
OMPCACIICHHBIC PA3JINYUS.

dnopa u3 dopmaruu Xyumaxs (Hsuchiaho)cesepo-Bocrounoro Ceruyans [Ye et al.,
1986] 6sm3ka kK MoHryraickod ¢uiope Mo IOMHHUPOBAHUIO M Pa3HOOOPAa3HIO MANIOPOTHUKOB
cemetictBa Dipteridaceae, yuacturo xBoitbix Podozamites-Cycadocarpidium ruHKroBbIx
Baiera-Sphenobaiera, taxxe o0muio 1 pa3HOOOPa3HI0 IUKAAO(PHUTOB, BCE 3TO MO3BOJISIOT HAM
comnoctaBuTh ATy (prropy Kurast ¢ amobmackum OK.

3.2 MospHeTpuacoBas dnopa Kopeun

[Tosnuerpuacosas ¢uiopa amgonr momxyoctpoBa Kopesi u3BecTHa 1aBHO, a B MOCTeAHEE
BpeMsi u3y4anack Kumypoir m Kumom [Kimura, Kim, 1984, 1985].CpaBuenue ee c
Momnryraiickoit ¢mopoii I[Ipumopssi mMmokazano, 4TO WX OONMMH WM OJM3KUMH BUIAMHU
spistorcs Neocalamites hoerensi(&N. carrere), Clathropteris meniscioide$=C. obovata),
Dictyophyllum kryshtofovichi{=D. exilg, Hausmannia ussuriensis, Todites mongugaiGtis
denticulatuy, T. pseudoraciborskii (=T. raciborshji Phoenicopsis angustifolia, Podozamites
distans, P. schenkia takxe npeacrasutenu pogos Otozamites, Anomozamites, Ctenozamites,
Ctenis, Taeniopteris, Pseudoctenis, Baiera, Sphenobaiera, Czekanowskia, Pityophyllum
Elalocladus, Cycadocarpidium.
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3akntoyeHue
Ha ocHoBanum ananm3a QakTuueckoro marepuana, HakorieHHoro 3a 100sieTHrONO
UCTOpHUIO U3yueHus: Monryraiickoit ¢opsl [IpuMopbs yCTaHOBIIEHO:

» 4eThlpe  Pa3HOBO3PACTHBIX  (PIIOPUCTHYECKMX  KOMILIEKCA! KUTIapUCOBCKHUIA,
CaIrOPOJICKON, MIMAaTUHOBCKUH U aMOMHCKUH;

» 121 TakcoH ycTaHOBIIEH B cocTaBe MoHryraiickoii ¢uopsr [Ipumopes. Drta duiopa
XapaKTepU3yeTcss TOMUHUPOBAHUEM ITUKATO(PHUTOB U JUNTEPUEBBIX MAMIOPOTHUKOB, U300MIHEM
xBoiiHbelx CycadocarpidiurfiPodozamiteSu TMHKIOBBIX; 93TO, BO3MOXKHO, YKa3bIBaeT Ha
BO3/ICHCTBHE CYOTPONMYECKHUX YCIOBUH;

» OMU3KO0e CXOJCTBO C OJHOBO3pacTHBIMU (hiopamu Kutas, AAnonunn u Koperickoro mn-ga.
[Ipennomnaraercs, 4To C KapHUS MO HOPUH BKIHOYUTEIBHO (BO3MOXKHO U B pate) [Ipumopbe,
BOCTOYHAsl 4acThb NpoBUHIMHU [[3unmHb, roro-3amanHas dYactb SIMOHUH, BEpPOSITHO,
GbOopMUPOBATUChL B OMNPEJCICHHOM  JKOJIOTUYECKOM  pErmoHe  TMOJ  BO3JEHCTBUEM
CyOTpOMMYECKOTO KiIMMaTa W BCE 3TH TPH palioHa OBLIM OOBEICHEHBl WIIM OYCHb OJIM3KH
reorpauuecky Ha MPOTSHKCHUH MMO3THETO TPHUACA;

» MPUBEICHO KpPaTKOE OIMCaHHWe OOJBIIMHCTBA TAKCOHOB M JIaH HamOoJiee MOTHBIN
WITIOCTPATHBHBIN Marepuan mo mnosgHerpuacoBoi ¢uope Ilpumopss. B Hacrosmee Bpems
xopolo u3ydyeHHass MoHryraiickas ¢uopa paccMaTpuBaeTcsl Kak OJHa M3 Haubosee 3HAUMMBIX
MO3JHETPUACOBEIX (op B MHUpe, Tak KaK BO3pacT BMEMIAIOMUX (JIOPY OTIOKEHUN
KOHTPOJIMPYETCS MOPCKUMH MOJUTIOCKaMHU.
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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 ¢
flora is widely known in Eurasia as “Mongudiira’. It took its name from a rock unit which wist
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 MonBugaiarea. He
dudied the samples in detail and determined the taxa of the flora, assurfasgikfiearingsediments 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 Tonk
(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 ¢
two floral assemblages: Carnian from Kiparisovsky and Sadgorodskoy Formations, and mid-Norian fron
Ambinsky Formation in Southern Primorye and its analogues in Northern Primorye (Krassilov &
Shorokhova, 1970, 1975; Srebrodol’'skaya, 1958, 1964a219688b; Shorokhova, 194,51975b, 1977,

1978, 1997, 2004; Shorokhova & Srebrodol'skaya, 1979; Shorokhova, 1997). As the result of the analys
of taxanomic composition they determined that Carnian FA was typically represented by moderate flora ¢
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 floristi
composition of Late Triassic flora of Primorye has been studied in detail (Triassic and Jurassic ..., 200«
2008). It consists of bryophytes, lycopodales, horsetails, ferns, pteridosperms (seed-ferns), bennettital
cycadales, conifers, as well as isolated reproductive organs. So far for the study of this flora, there are 1
taxa recognized and four successively alternating (from bottom to apex) floral assemblages have be
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., 2086prokhova & Zin'kov, 2007] which correlate with marine layers
that contain vestiges of ammonoidea and bivalves and with biostatigraphic assemblages of Northeast Chi
Korean and Japan (Fig).

: Floral Formation
Stage Substage Horizon Assemblage (Unit)
Rhaetian - - -
Perevoznaya
upper - -
Norian
middle Peschanka Amba Amba
lower Imalinovo Imalinovo
Carnian upper _Sadgorod .Sad_gorod | Sa_dgorod
lower Kiparisovo Kiparisovo Kiparisovo

Fig. A. Stratigraphic divisions and floral assemblages
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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, leaft
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.

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.

! the bar= 1 mm
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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 moussoniMerign) 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 sedimelt
(300 m) with bivalvesOxytomazitelli (Tell.), O. mojsisovicsiTell., Tosapecten subhiemalis
Kipar., Halobia kawadaiYehara,Otapiria ussuriensigVvol.) 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
Amba Formation with fossil plants is overlain by sandstones M@hotis 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 known
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 Malinovke
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 Wtmotis 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),
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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 firsthietealamites
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., 7?Baierella sp., Podozamitesex gr.
lanceolatus, P.ex gr. schenkii, P. angustifolius, P. kiparisovkensis, Podozam#es
Cycadocarpidium sp., Carpolites heeri, Carpolithes sp. and Conites sp.

The leading taxa here afi@eniopteris stenophylla arfdlodozamites kiparisovkensishe
assemblage is characterized by the diversity of Cycadophytes, abundaRoelaziamites-
Baierella, and appearance of Dipteridaceae ferns and Cycadocargigpersonifers.

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

Pteridospermae
Genus Ctenozamites Nathorst, 1886
Ctenozamites sp.
(Plate Il, Figs. 1, 5; Plate Ill, 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 lll, 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 G
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 firstTthma#itessp.1,
Clathropteris meniscioides, Todites mongugaicus, Dictyophydjprh, Hausmannia ussuriensis,
Pterophyllum sp., Sphenozamitesp, Nilssonia mongugaica, Taeniopteris tiangialingensis,
Baierasp, Glossophyllurap., Czekanowskiex gr. rigida, Czekanowskip, 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
Clathropteris meniscioides, Hausmannia ussuriensit., 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).
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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 4C
mm wide, given at 50-P0off 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
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).
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Genus PseudoctenisSeward, 1911
Pseudoctenis mongugaica Prynada
(Plate XXXII)

Leaf paripinnate, with thin rachis. Segments oblanceolate, opposite or semi-phimosis-like, al
base, attached to the rachis at 68-@0gle, 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).

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 XXII =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%56ut 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.

Horizon: Upper Triassic (Carnian and Norian).
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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? 80the 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 arrange
on the axis, narrowed to a short stalk at the base. Apex of leaf slightly narrowed and rounded
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:
et al., 2007; Volynets et al., 2006, 2008; Zakharov et al., 2007). There are 27 taxa recognize:
(Table 3, Plates XXXIX-XLVII). The assemblage is characterized by the Tdaanfeldia
incisa, Taeniopteris tiangiaolingensis, Pterophyllum ctenoides and Elatocladus elegantus

It is worth to mention that some taxa are new for the assemblage, incAatiogtichopteris
rara, Thinnfeldia incisa, Pterophyllum ctenoides, Ctenis elegantum, Taenioptetigearis,
Taeniopterissp., Taeniopterissp.1, Leptostrobusct. mollis, Ixostrobus pacificydPodozamites
distans, P. giganteupielatocladus 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, Cheirolepidiusp.). The taxa of this assemblage are described as follows.
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Pteridospermae
Genus Thinnfeldia Ettingshausen, 1852
Thinnfeldiaincisa Saporta
(Plates XLII-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.

Horizon: Upper Triassic (Norian).

Cycadales
Genus CtenisLindley 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 | xostrobus 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).
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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)

A fragment of branched shoot, about 60 mm long. Leaves short, cataphyll, scaled and sessil
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 & Schorochove
2006; Zakharov et al., 2007). Over 30 taphocoenoses were studied (Fig. 2). The assemblage
characterized by high diversity in taxonomy; represented by 73 taxa (Tabetes XLIX-CXVII).

The most typical taxa for the assemblage inclaamlites pseudoraciborskii, Dictyophyllum
kryshtofovichii, Camptopteris spiralis, C. japonica, Thinnfeldia ambabiraensis, Imania heterophylla,
Pterophyllum ambabiraensedBaiera minuta

The following taxa are found in the assemblage for the first tiymopoditesspp, Equisetum
angustum, Todites pseudoraciborskii, T. ussuriensis, Dictyophyllym nathorstii, D. kryshtofivichii,
Camptopteris spiralis, C. japonica, Cladphlebis pseudodenticulata, C. macrophijilanfeldia
ambabiraensis, Tudovakia papillosa, Imania heterophyll/illiamsoniella kryshtofovichii
Pterophyllum marginatum, P. nathorsti, P. sinensis, P. ambabiraensis, P. innae, P.
pseudopinnatifidum, P. parvifolium, P. vittiformigeniopteris ambabiraensis, lihearis, Ctenissp.,
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Ginkgoites sp., Baiera minuta, Sphenobaierap., S. paucipartita, Drepanolepis squamulpsa
Cycadocarpidium parvumC. swabij Swedenborgia sp., Podozamites ussuriensis, Podozamites
sujfunensis, Stachyotaugracilis, Carpolithes minor, Conites ambabiraenaigdStrobilithessp.

The assemblage is characterized by diversity of Cycadophytes, particularly shown by new
representatives d?terophyllum 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)

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 5tAGle. 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 i
margin. Lateral veins of pinnules dichotomously forking twice basally, elsewhere— once. Fertile pinnule:
arranged at the apex of the pinnae (Shorokhovaall975

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 —LVI)

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 af @Bg6. 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 reducec
for 1.5 times than sterile ones in size (Triassic and Jurassic..., 2004).
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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 100 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).

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& ®rder 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. Theo&ler veins forming polygonal meshes. Fertile pinnae
nearly same as sterile ones in form and size. Sori distributed evenly at leaf surface.
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Locality. North Primorye: Bol'shaya Ussurka River basin, Malinovka River near Malinovo village.
Horizon: Upper Triassic (Norian).

Camptopteris spiralis Nathorst
(Plates LXVII — LXIX)

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 LXXIII —LXXV)

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 ones
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).
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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, 18-20 mr
long by 4-9 mm wide at the base. The margins even or slightly wavy, the acroscopic one twistec
basiscopic one running to the rachis. Venation pinnate; veins coming from the rachis of 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. PinnBkshypterigype, 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
(Plates LXXIX —LXXXI)

Leaves large and medium in size. Pinnae oblong and linear, tightly arranged. The rachis is up to 3
mm wide with transverse striations. Large pinna 40-50 cm long by 2-12 cm wide, small ones — 13 cn
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 cl
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).
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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 arfifle, 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
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 9&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’6irgle, apexes rounded. Veins
thin, mainly simple, sometimes dichotomizing once, 4-5 veins at each 2 mm width.
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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).

Pterophyllum vittiformis Schorochova et Volynets
(Plates LC —LClI)

Pinnae band-like, parallel, gradually narrowing towards the apex and the base, 130 x 10-45 mm fc
each. Rachis broad (up to 2.5 mm), covered with transverse striations. Segments placed tightly, short a
square in basal part, oblong in the middle; given off rachis at a right angle; margins parallel. Veins simple ¢
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, 1600 mm in size; rachis 2.5 mm wide. Segments natioear, parallel,
30 x 6-7 mm for each, tightly placed, given off the rachis at 70a8@les. 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
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).
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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 & @n6le. 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 bases of pinn
cuneate, asymmetrical, with a short petiole. Segments attached to the middle of the upper surface of t
rachis at a 9bangle, separated in arrangement, varied in size, and the bases merge. The lower margin
segments bent. The veins given off the rachis at dargfle, 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).

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 5018, 9-

10 veins at each 5 mm in distance.
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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)

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 long by 1.5
mm wide at the base, borne on a short shoot for each cluster. Segments divided dichotomically narrow
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 comple>
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).
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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)
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, CXII)

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 PrimoryeSouth 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 the
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)

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).
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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. ctenoidesome species oNilssonia and
Taeniopteri}, and with the same or comparable taxa in horsetbié¢alamites hoerengjs
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). Th
Yamaguchi flora and Carnian floras of Primorye have common td@acalamites hoerensis,
Clathropteris  meniscioides, Todites pseudoraciborskii (=Cladophlebis raciborskii),
Cladophlebis nebbensis, Podozamites schenkii, P. exXagceolatus as well as a lot of
comparable species with tlgeneraEquisetum, Equisetostachys, Nilssonia, Taenioptanid
Cycadocarpidium.

3.2. Late Triassic floras of China

In China, basically, the Late Triassic floras consist of the “Northern-type fIDaigeopsis-
Bernoulia flora) and “Southern- type floraDictyophyllum-Clathropteridglora) (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&enoullia zeilleri P'an,Danaeopsis fecunda Halle,
Glossophyllum shensien§ze, Sinozamites leeiana Sz€pdites shensiensiSze Thinnfeldia
rigida Sze,Sphenozamites changize,Ginkgoites chiwiiSze, etc. All of these taxa have never
been found in the Late Triassic floras in the Primorye region.
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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,
Nilssoniopteris etc. 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 arezquisetum, 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
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 aencalamitegN. hoerensis Todites, ThinnfeldiaT.
incisa), Pterophyllum, Nilssonia, Taeniopteris, Anomozamites, Ginkgoites, Baiera,
Sphenobaiera, Czekanowsk(@. (igida), Phoenicopsis, PodozamitéR. lanceolatus, P. distans,
and P. giganteys Cycadocarpidium(C. erdmanni 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 ginkgopsid€aiera-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\srecalamites hoerensfsN. carrere),
Clathropteris meniscioides(=C. obovata), Dictyophyllum kryshtofovichii (=D. exile),
Hausmannia ussuriensis, Todites mongugaiteB. denticulatuy T. pseudoraciborskii (=T.
raciborskii), Phoenicopsis angustifolia, Podozamites distans, P. schanftirepresentatives of
generaOtozamites, Anomozamites, Ctenozamites, Ctenis, Taeniopteris, Pseudoctenis, Baiere
Sphenobaiera, Czekanowskia, Pityophyllum, Elalocladus, and Cycadocarpidium.
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CONCLUSION

As a result of detailed study of the Late Triassic flora of Primorye, some conclusions are
made as follows:

v

v

four floral assemblages of Primorye, the Kiparisovo, Sadgorod, Imalinovo and Amba
assemblages are recognized;

there are 121 taxa in the Late Triassic floral assemblages of Primorye. The flora
(assemblages) is characterized by the domination of Cycadophytes and Dipteridaceat
ferns, and abundance of conif&€gcadocarpidiumPodozamitesind ginkgopsids, which
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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4. UnnocTpaTuBHbLIN MaTepuan

llustrative material

Ha ¢ororabnumax npuseneHsl n300pakeHHUs OONBIICH YacTH TaKCOHOB, JJIsl MHOTUX U3

KOTOPBIX JaHbI OITMCAHUA.

HpI/IMC‘-IaHI/IC: B WIUTIOCTpALUAX OAHO ACJICHUC MAacIITaAOHOM JTMHEHKU COOTBCTCTBYCT 1 MM
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4.1. KunapucoBckuu (priopucTu4ecknm KoMmnnekc
Taémuna | = Plate |

®ur. 1, 2.Neocalamitesp. bacceiinp. Kunapucoka, pyd. TpaKTOpHBIA.
®ur. 3. Genozamitesp. baccelinp. Kunapucoska, r. 3eMIsIHUYHASL

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

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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Taomauna Il

@ur. 1, 5 Otozamitesp.OTrneyaTkn U30JIMPOBAHHBIX CETMEHTOB H )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, . 3eMIIsSHUIHASL.

®@ur. 3.Carpolithes heeriCems, 6acceiin p. Kumaprcoska, . 3eMIsSHHTHAS.

®@ur. 6. Podozamites kiparisovkens¥skuii nzonmposannstii auct. bacceitn p. Kumapucoska, pyd. TpakTopHBIii.
®@ur. 7.Cycadocarpidiumsp.Meractpo6i. 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 kiparisovkensiNarrow isolated leaf. Kiparisovka River basin, Traktornyj Creek.

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

i

®ur. 1-5. Gozamitessp. M3oaupoBaHHBIECETMEHTHI.
®dur. 6-10. Taeniopteris cf. tiangiaolingensis ®parMeHTbl JTUHEHHBIX JUCTHEB H
JKUJIKOBaHME B HUX. baccelin p. KumapurcoBka, r. 3eMIsTHUYHASL

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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Taomauna IV

P s ﬂ"-. E|A|1lllll

Lessnlannnl

®ur. 1-5, 7. Bdozamites kiparisovkensigzonupoBaHHble JTHCTbS.
@ur. 6. O0aMCTBEeHHBIH TOOET .

bacceiin p. Kunapucoska.

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

®ur. 1-3, 5. Bdozamites kiparisovkensigzonupoBaHHble JTHCTbS.
@ur. 4. O0aMCTBEHHBIA TOOET.

bacceiin p. Kunapucoska

Fig. 1-3, 5. Podozamites kiparisovkendsolated leaves.
Fig. 4. Leafy shoot.
Kiparisovka River basin 72



4.2. Cagropoackon oriopucTuHecKMn KOMnneke
Sadgorod Floral Assemblage

Taomuua VI

®ur. 1, 3. Neocalamites hoerensis. OnucTBeHHEOKOBBIE TOOETH, Oaccelit p. HexnHka;
®dur. 2, 8.Neocalamites hoerensi€teom. bacceiin p. PUIUINIOBKA;
®ur. 4-7.Neocalamites hoerensis. MyroBeuiucTbsiMu, 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 73



Taomuua VII

®ur. 1. Neocalamites hoerensiklzonupoBannsie mucTbs. bacceitn p. @ununmoBka.

Neocalamites hoererss Isolated leaves. Filipovka River basin
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Taomnuma VIl

®ur. 1. Todites mongugaicusbparMeHT mmepa BTOPOro Mopsiika U )KUIKOBaHUE B MTEPHIIIKAX.
bacceitn p. @ununnoska

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

®ur. 1. Todites mongugaicu®/gyacTok ciopoHocHOro Tiepa. bacceiin p. Oununmnoska.
®ur. 2, 3.Todites mongugaicu€ tepuibHbie iepbs. bacceiin p. OUIUIIOBKA

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

Todites mongugaicus. ®parMeHThI KPYITHBIX ITIEPhEB BTOPOTo mopsiaka. bacceitn p.
QununnoBka

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

®ur. 1. Todites mongugaicus. @parMeHT BEpXyIICYHOH YacTH OOJBIIOrO CTEPUIIBHOTO Tepa.
baccelin p. ®ununmnoBka

Todites mongugaicus. A fragment of the upper part of leave large. Filipovka River basin
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Taomuma Xl|

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

®ur. 2, 3. Todites mongugaicus®parMeHTbl BEpPXYIICYHBIX IEPhEB M JKUIKOBAHUE 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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Taomuma XIlI

®ur. 1, 2. Odites mongugaicus. ®opM@HEYHBIX TEPHIIIEK 1 KUIKOBAHHE B HUX.
®ur. 3. Todites mongugaicus. ®opMEpsIIIeK B CpeIHEH YacTh mepa.

®ur. 4. Todites mongugaicus. YacTsiopaHrusi ¢ yTONIIEHHBIME 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 xBf8)(
Filipovka River basin
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Taoauua XIV

®ur. 1. Todites mongugaicus. ®parMeHT HHXKHEH YacTH Mepa W OYEPEAHOC MPHKPEIICHHE
nepueB K paxucy. bacceiin p. @uiaunmoBka

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

®ur. 1. Todites mongugaicus. JKunkoBanue B KPYIHBIX MEPBINIKaX Baiu. baccedH p.
QununnoBka

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

®ur. 1, 2.Hausmannia ussuriensis. L{ennmiicT ¥ XapaKTepHOE KUITKOBAHHUE.
®ur. 3. dossophyllunsp. ®parMeHTH30IHPOBAHHOTO JIMHEHHOTO JIUCTA.
®ur. 4. Sphenozamitexp. OparmeHTarCTa 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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Taomuma XVII

Cladophlebis nebbensis. M3omupoBanHbie (parMEHTHI TMEPhEB W XapakTep >KUJIKOBAHUSA B
HEePBIIIKaX.

®@ur. 1. bacceitnp. Hexxnnka.

@ur. 2-4. bacceitnp. OUIUNIOBKA

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. Equisetumsp. M3omipoBaHHbIe y37I0BbIE MEPETOPOAKH C TMPHUKPEIUICHHEM ITHCTHEB.
Bacceiin

p. ®ununnoska.

@ur. 2-3. Equisetursp. Cte6nuB 06acTH y3i0Boii eperopoaku. bacceitn p. @uiummoska.
®ur. 4. Cycadocarpidiunsp. Meractpo6ui P. Borarasi, x.-1. ¢t. Cagaropog, maxra JIeoHOBa.
@ur. 5. Baiera sp. Ornevatoriucra BeepoBuaHoi hopmbl. bacceiid p. ApreMoBKa.

@ur. 6. Carpolithes mongugaicus. CeMsacceiid p. @UIHIIIOBKA.

®ur. 7. Lycopoditessp. ®parmenTsl BeTBsimuxcs moberos. bacceitn p. KueBuuanka, pyu.
ITaxTOBBI.

@ur. 8. ?Baierella sp. Orneyaromucra. bacceitn p. @uunmoBka

Fig. 1. Equisetumsp. Isolated nodal membranes with attachment of leaves. Filipovka Rive
basin.

Fig. 2-3. Equiseturmsp. Stems in nodal membrane part. Filipovka River basin.

Fig. 4. Cycadocarpidiumsp. Megastrobili. Bogataya River, Sadgorod railway station, Leonov
mine.

Fig. 5. Baiera sp. Impression of fun-like leaf. Artyomovka River basin.

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

Fig. 7. Lycopoditessp. Fragments of branching shoots. Knevichanka River basin, Shakhto\
stream.

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



Taomuma XIX

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

¢ur. 2, 3— Gacceitn p. KueBuvanka, 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
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Taomuma XX

®ur. 1. Nilssonia mongugaica. CkoruieHHe THHEHHBIX JTUCTHEB U XapaKTep KUITKOBAHHSL
P. boraras, x.-1. ct. Canropon, maxrta 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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Tao6muma XXI

®dur. 1, 2. Nilssonia mongugaica -paszauunbie (GparMeHThl JHHEHHBIX JHUCTHEB C THIHYHBIM
XKHUIJIKOBaHHEM 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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Taobmauua XXII

®dur. 1, 2. Nilssonia mongugaica./luneiinble 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: pazanuHsEparMeHThI THUHEHHBIX JTUCTHEB U KUIIKOBAHHE B HUX:
¢ur. 1, 6— Gacceiin p. Ilecuanka,

¢ur. 2 - p. Boraras, x.-1. ct. Cagropo, maxra Hukonmaenko,

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

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

®ur. 4. Taeniopteris paraspathulata. Hwxassacts micra ¢ 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. Lowe%;art of leaf with petiole. Nezhinka River basin



Taobmauua XXIV

®ur. 1. Taeniopteris paraspathulata. IToumonusiii tuHeiHbIH aUCT. P. Boraras, x.-1.
ct. Caaropog, maxrta Hukomnaenko.

®dur. 2. Taeniopteris paraspathulata. Cpegussmacts 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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Tadmuma XXV

®dur. 1. Taeniopteris paraspathulatabparmenr cpenueit wactu nucra. P. boraras, x.-1. CT.
Canropog, nraxra 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 TUHEHHBII 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. Cagropo

Taeniopteris paraspathulata.

Fragments of linear leaves:

Fig. 1, 2. Nezhinka River basin.

Fig. 3.Bogataya River, Sadgorod Railway Station
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Taomuua XXVIII

Taeniopteris stenophylla: ¢ur. 1 - ocHoBanue nucra, Gpur. 2 - Bepxylika JucTa, (pur. 3 - mouTH
MIOJTHBIN 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 jrcra ¢ XapaKTEPHOM 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 JHCTHEB 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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Tabmuma XXXI

Taenioperis tiangiaolingensigur. 1 - ¢pparmMeHT BepxHeil yacTu JTUHEHHOTO JrcTa. bacceiH p.
OwmnoBka, Gur. 2-4- ©30JIUpOBaHHbIC PPArMEHTHI JIMHEHHBIX JIUCTHEB U KHJIKOBAHNE B HUX.
P. boraras, x.-1. ct. Canropo.

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 [TOYTH MMOJIHBIX JIUCTA. bacceits p.
QuunnoBka.

®dur. 4. Pseudoctenis mongugaica. ®parMerrcTa ¢ XapaKTEPHBIM KHJIKOBAaHHEM B CETMCHTAaX.
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 99



Taomuma XXXIII

®ur. 1. Pbdozamites angustifolius. ®parmewbdircTBeHHoOr0 odera. bacceiin p. Hexxunka

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

100



Taomuma XXXIV

®ur. 1. Podozamiteex gr lanceolatus. ®parmernoancTBenHoro nobdera. bacceiiH p.
OUIUNTIOBKHU

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

®ur. 1, 2. Bdozamites mongugaiCuSKkoricHre H30IHPOBAHHBIX JINCThEB. bacceitH p.
Oununnoska, y c. ITonosa ['opka

Fig. 1, 2. Podozamites mongugaicéAspacking 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. ®parmeHoIrCcTBEHHBIX M0OeroB. 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

®ur. 1. Pbdozamites nobilis. ®parmenadaucTBenHoro mobera. bacceiin p. KneBnuanka, pyu.
[TaxTOBBII

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

®ur. 1-3. Prdozamites schenkibparmenTs 00MCTBEHHBIX T00ETOB. 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. AMannMHOBCKUI (hpriopucTu4ecKknm KOMnnekc
Imalinovo Floral Assemblage

®ur. 1-3, 5.Equisetunsp. Ctebny auadparmbl, MEXI0Y3IIHS.
®ur. 4. Equisetumsp. KopraeBsieoOpa3oBaHus ¢ KITyOCHbKaMH.
®dur. 6. Baiera sp. MenkulTpex10MacTHOM JIUCT.

®ur. 7. Cheirolepidiumsp. Pa3BeTBieHHbIIIBEreTaTUBHBII 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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Tabmuma XL

®ur. 1. Qenis elegantum)TneyaTok CErMEHTHPOBAHHOT'O JIUCTA.

®ur. 2. Pseudoctenis mongugaica. HermomHKérMeHTHPOBAHHBIHN JIUCT.

®ur. 3. G/cadocarpidiunsp. Meractpooun
bacceiin p. [Taptuzanckas y x.-1. cr. Bomonaanas.

Fig. 1. Ctenis elegantuni\n impression of segmented leaf.

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

Partizanskaya River basin near Vodopadnaya Railway Station

107



Tao6mauma XLI

®ur. 1. Leptostrobu<f. mollis Orneuarok ctpobuina.

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

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

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

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

Partizanskaya River basin near Vodopadjigya Railway Station



Taomuua XLII

®dur. 1-4. Hatocladus elegantus. PasznuunbsbparMeHThI BErE€TATHBHBIX TOOETOB.
baccelin p. [lapTtusanckas y x.-a. cr. BonomnanaHas.

Fig. 1 - 4. Elatocladus elegantus. Various fragments of vegetative shoots.
Partizanskaya River basin near Vodopadnaya Railway Station
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Taomuua XLIII

®ur. 1. Thinnfeldia incisa: orneuaroriepucroro nucra.
bacceiin p. [Taptuzanckas y x.-1. cr. Bononannas.

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

110



Taomuua XLIV

®ur. 1. Thinnfeldia incise®parMeHThI INCTHEB, JETANN )KWIKOBAHHS B 0a3aJIbHON YacTh
HepHIIIIEK.
bacceiin p. [Taptuzanckas y x.-1. cr. Bononaanas.

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

®ur. 1. Thinnfeldia incise. OrneuaTorieprcToro JMcTa, GopMa BEpXHEH YaCTH MEpPhIII
Baccelin p. [lapTtuzanckas y x.-a. cr. Bomonaanas.

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

®ur. 1. Pterophyllum ctenoides. KpynHbpGerMeHTUPOBaHHBIH JIHCT.
Baccelin p. [lapTtuzanckas y x.-a. cr. Bomonaanas.

Pterophyllum ctenoides. Large segmented leaf.
Partizanskaya River basin near Vodopadnaya Railway Station
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Tao6muma XLVII

®ur. 1-3.Pterophyllum ctenoidesPparMeHThI CErMEHTHPOBAHHBIX JINCTHEB, IPUKPEIUICHHE
CErMEHTOB K PaxHCy JINCTA, JACTATH KUIKOBAHHSL.
bacceiin p. [lapTuzanckas y x.-1. ct. BogonaaHasi.

Pterophyllum ctenoided=ig. 1-3 — fragments of segmented leaves, attachment of segments ti

the rachis of the leaf, details of venation.
Partizanskaya River basin near Vodopadnaya Railway Station
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Taomuma XLVIII

®dur. 1, 2. Beiopteris tiangiaolingensisPparMeHThI pa3IUYHbBIX YaCTEeH THHCHHBIX
JINCTHEB.

bacceiin p. [lapTuzanckas y x.-1. ct. BogonaaHasi.

Fig. 1, 2. Taeiopteris tiangiaolingensiBragments of various parts of linear leaves.
Partizanskaya River basin near Vodopadnaya Railway Station
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4.4. AMOUHCKMI PNOPUCTUYECKMIN KOMMIIEKC
Amba Floral Assemblage

Taomuma XLIX

®ur. 1. Thallites sp. 1.Berssimuecst cioesuiia, 6acceitn p. bonbmas Yccypka, p.
ManunHoBka y ¢. MannmHoBoO.

®ur. 2-6 Qacceiin p. PaznonbHas, c. PaznonsHoe): 2 — Equisetumsp. 1.dparment
u3oimpoBaHHoro crebens;.3, 6 — Equisetum angustumCrebin ¢ JUCTOBBIMHU
MyToBKamu u aumadpparmamu, 4 — Equisetostachysp. CnopoduibHblii KoJOC C
[IECTUYTOJIBHBIME IIUTKaMK, 5— Equisetunsp. 1— usonupoBanHasaradparma.

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

Fig. 2-6 Razdol'naya River basin, Razdol'noe Villag&):— Equisetumsp. 1. A
fragment of isolated sten8, 6 —Equisetum angustuntems with verticils and
diaphragms4 — Equisetostachysp. Sporophyle spike with hexagonal scutéla:
Equisetunsp. Isolated diaphragm
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Tabmuua L

®ur. 1. Todites pseudoraciborskiPparmeHT KpPYITHOTO CTEPUIIBHOTO Tepa ¢ OYEPETHBIM
NPUKPEIUICHHEM TIEPhEB.

®dur. 2. Todites pseudoraciborskii®parmMenT crepuibHOro mepa, B IICHTPE CHHUMKA
dbepTunpHOE mephIKo. 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

117



|||||||||

Taoauma LI

®ur. 1. Todites pseudoraciborskii. ®parMeHTBIreprIIbHBIX MEPHIIIEK C KIITKOBAHUECM.

®dur. 2. Todites pseudoraciborskifbparMeHT cTEepUIBHBIX MEPHIIIEK, ¢ HAIOKEHHEM Ha HHUX
(epTHILHOTO MEephIIIKa CIIPaBa.

®dur. 3. Todites pseudoraciborskiBepxyieunas yactb GpepTHILHOTO MEpa BTOPOrO MOPSIKA.
Bacceiin p. AM0a, 1oxHee x.-1. cT. [IpoBanoBo.

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 pseudoraciborskibpex part of fertile pinna. Amba River basin, to the Southern
of Provalovo Railway Station
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Taomuua LIl

®ur. 1, 2. Todites ussuriensisPasanuHble CTEpUIIbHBIE MMEPbS W KHIKOBAaHHE B
nepsllkax. baccens p. bonpmas Yecypka, p. ManunoBkay ¢. 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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Taomuwua LI

®ur. 1. Todites ussuriensi$TneyaTox CTEPUILHOTO MEPa ¢ OUEPEIHBIM PUKPEILICHHEM
nepbeB. bacceiin p. bonbmas Yccypka, p. MannHoBkay ¢. MannHOBO.

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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Taomuua LIV

®dur. 1. Todites ussuriensisOreyaTok KPYIHOIO CTEPUIBHOTO Tiepa. bacceiiH p.
bonbmas Yecypka, p. ManimHoBkay ¢. MajnnHOBO.

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

®ur. 1. Todites ussuriensisPparMeHT GepTHILHOTO Tepa.

®dur. 2. Todites ussuriensi®acnpeeneHre COPyCcoB MO MOBEPXHOCTH MEPHIIIEK.
®ur. 3. Todites ussuriensisBepxyiika nepa BTOpOro mopsiika M SKUJIKOBaHHUE B
CTEPUJIbHBIX TIEPHIIIKAX.

bacceitn p. bonpmas 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

122



Tabauua LVI

®ur. 1. Todites ussuriensis. ®parMewpyITHOro CTEPHIBHOTO JIUCTA C 0YEPEITHBIM
MpUKperuieHueM nepreB. bacceitn p. bonbmas ¥Yccypka, p. ManuHoBkay ¢. MaianHOBO.

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 meniscioidesbparmMeHTsI IEphEB U XapakTep KUIKOBAHUS B HHX,
OacceliH p. AMOa, 10xkHee K.-1. cT. [IpoBanoBo.

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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Ta6muma LVIII

®ur. 1. Clathropteris meniscioidesbparmenT nepa u JAeTainy *KUIKOBaHHS. bacceiin
p- bonbmas Yccypka, p. ManunoBka y ¢. ManuHoBo.

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, Oa3aibHasi BUJIKA JIHCTA.

®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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Tabmuua LX

®ur. 1. Dictyophyllum kryshtofovichijlsa HenmonHbIX KpyNHBIX 1Eepa ¢ XapaKTEPHBIM
)kusikoBanueM. baccelin p. PasnonbHas, ¢. PaznonbsHoe.

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

®ur. 1. Dictyophyllum kryshtofovichii M3onupoBanHoe mnepo ¢ XapakTepHBIM
)kusikoBanueM. bacceiin p. PasnonbeHas, ¢. PaznonsHoe.

Dictyophyllum kryshtofovichiilsolated pinna with typical venation. Razdol'naya River
basin, Razdol'noye Village
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Tao6muma 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

®dur. 1, 2. Dictyophyllum nathorstii ®parMeHTsl H30IMPOBaHHBIX TMEPHEB WU
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 BWJIKAa C TECHO PACIOJOKCHHBIMH
nepesamMu, GUr. 2— TO XK€, ICTAIN KUITKOBAHHUS.
bacceitn p. AM0a, 1oxHee x.-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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Tabmuma LXV

®ur. 1. Camptopteris japonicagur. 1 — npoTUBOOTIICYATOK ¥ OTIIEYATOK OTICIBHBIX
MEepbEeB U XapKTEPHOE KMIKOBaHUE. bacceitn p. bonpmas Yccypka, p. ManuHoBKa y C.
ManuHoBo.

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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Taomuma LXVI

®ur. 1-5. Camptopteris japonicadparMeHTbl JIHHEHHBIX MTEPHEB U KHIKOBAHHE B HUX.
bacceitn p. bonpmas Yecypka, p. ManuHoBkay ¢. ManuHOBO.

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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Taomuma LXVII

®ur. 1. Camptopteris spiralis M3omupoBanHble 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

o

oA

®ur. 1. Camptopteris spiralis[Tydok nuneitabpix 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- PaznonbHas, c. Pa3gonbHoe.
®ur. 4. 2Camptopteris spiralis®parment nuneitHoro 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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Tadomuma LXX

®ur. 1. dadophlebis macrophylla. ®parmenrpymnHoro nepa.

®ur. 2. dadophlebis macrophylla. [eramkunkoBanus 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. M3onupoBanubmepbs BTOPOro mopsiaka. bacceiin p.
Am0a, 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 mnepBoro mopsaka u

IIPUKpPEIUICHUE NIEpbEeB BTOPOro nopsanka. baccern p. bonbmas 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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Taomuuma LXXIII

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

®ur. 3, 5, 6. mania heterophylla. ®parmenTHICpbEB 1 )KUIKOBaHHE B HUX; T1e dur. 1-
3, 5, 6 - 6acceiinp. bonbias Yccypka, p. ManuHoBKay ¢. ManuHoBo, ¢wur. 4 - 6acceiup.
Paznonenas, 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 heterophyllaCnoxxHble epuCThIC JUCThs C 3JEMEHTAMH YKHIIKOBAHHS B
nepsbIkax, 6acceitn p. bonbmas Yccypka, p. ManuHoBkay c. MairHOBO.

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. [IpoBamoBo, ¢ur. 2, 4-6 -06acceiin p. boabsmias Yccypka, p.
ManuHoBKka 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 ambabiraensisOrneuatok nepucroro mucra. bacceitn p. Amo0a,
[0kHee XK.-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

®ur. 1. Thinnfeldia ambabiraensisDparmeHT BepXyIku MepucToro JIMCTa U )KWIKOBAaHUE B
nepsimkax. bacceiin p. Am0a, oxHee x.-1. cT. [IpoBanioso.

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

®ur. 1-3. Tudovakia papillosa®parmMeHTsl MEphEB MaTbUaTO-CIOKHOTO JIHCTA.
®ur. 4. Tudovakia papillosa. [Tanb4aT@10/KHBIH JTHCT.

®dur. 5. Tudovakia papillosa. Xapakrep HIKOBaHHS 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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Taomauma LXXIX

®ur 1-2. Pterophyllum ambabiraensigonbuioit 1 MenKuii cerMeHTHPOBAHHBIN JIUCT,
OacceliH p. AMOa, 10)xkHee 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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Tadmuma LXXX

®ur. 1-3. Pterophyllum ambabiraensiaznuynbie (pparMeHTbl CErMEHTHPOBAHHBIX
JUCTHEB W JKWJIKOBaHME B cerMeHTax. bacceitn p. Am0a, 1o)kHee x.-11. ¢T. [IpoBanoso.

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®2parmMeHTbI TUCTHEB U XapaKTep KUIKOBAHHS B
cermeHTax. bacceiin 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 JIMCTA U
YKHJIKOBaHHE B IPUOCHOBHOW YaCTH CEIMEHTOB.

®ur. 2, 3. Rerophyllum innaePaznuunbie pparMeHThl CETMEHTUPOBAHHBIX JIUCTHEB.
®ur. 4. Rerophyllum innaeBepxyika nucra.

bacceitn p. AM0a, 1oxHee K.-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 marginatunmMenkue, nuHEiHbIE, CErMEHTHPOBAHHBIC JIUCTHSI.

®ur. 2-4. Pterophyllum marginatum HM3omupoBaHHBIE CETMEHTHPOBAHHBIC —JIUCThS,
JKHJIKOBaHHE B CCTMEHTAX.

bacceiin p. AM0a, 1oxHEe K.-1. cT. [IpoBasioBo.
Fig. 1. Pterophyllum marginatunmall, linear, segmented leaves.

Fig. 2 - 4. Pterophyllum marginaturtsolated segmented leaves, venation in segments.
Amba River basin, to the Southern of Provalovo Railway Station
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Taomuma LXXXIV

®ur. 1. Pterophyllum nathorstii.®parmMeHT KpymHOrO CErMEHTHPOBAHHOIO JIMCTA U
XapakTep KUJIKOBaHUs B cerMeHTax. baccelin p. bonsmas Yccypka, p. MainHoBKa y C.
Manunoso.

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
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Tabmuma LXXXV

®ur. 1-3. Pterophyllum nathorstii®parmeHTs! THHEHHBIX, CETMECHTUPOBAHHBIX JIUCTHEB
M KUJIKOBaHUWE B cerMeHTax. bacceiiH p. bosbmas Yccypka, p. ManuHOBKa y c.
ManuHoBo.

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

®ur. 1-6.Pterophyllum parvifoliumPa3zanunbie ¢hparMeHTsI CETMEHTHUPOBAHHBIX JIUCTHEB

M KUJIKOBaHUWE B cerMeHTax. bacceiiH p. bosbmas 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. ManuHOBKa y c.
ManuHoBo.

@ur. 2. Pterophyllum parvifolim ®parment nucra. bacceiin p. Bonbmias Yccypka, p.
ManuHoBKa 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
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Tabmuma LXXXVIII

®ur. 1-5.Pterophyllum sinens&€ermenTupoBaHHbIE JTHCThS U ACTAIH KUIKOBAHUS B
cermenrax: ¢ur. 1-4 — Oacceitn p. AmOa, roxxHee k.-1. cT. [IpoBanoBo, ¢ur 5 -
Oacceitn p. bonwimas 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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Taomuuma LXXXIX

®ur. 1-3. Pterophyllum sinensePaznuunbic GparMeHTsl JTMCTHEB U JKUIKOBAHHE B
cermeHTtax. ¢ur. 1-2 —OGacceiin p. AmOa, 1oxHee x.-I. cT. IlpoBanoBo, ¢ur. 3 —
Oacceitn p. bonwmmas Ycecypka, p. ManuHoBKkay ¢. 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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Tabnuma LC

2

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

CErMEHTHPOBAHHBIX JHCTheB. bacceitn p. bonbmas 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 JmHe#HHOro nucra, OacceiH p.
Bbonpmias 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 Ckomnienre MenKuX JMHEHHBIX, CETMEHTUPOBAHHBIX
nuctheB. bacceitn p. bonpmas Yccypka, p. ManuHoBkay ¢. MaanHOBO.

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 KpyImHOTO CErMEHTHPOBAHHOTO JINCTA U JIETAIH

JKWJIKOBAHMUSI B cerMeHrtax. bacceitH p. bosbmas VYccypka, p. ManuHoBka y C.
MasnuHoBoO.

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

160



Tabmauua LCIV

FIVAR T e -

®ur. 1. Williamsoniella kryshtofovichiiCtpoou.

®ur. 2. Genissp. 1. dparmMeHTCErMEHTUPOBAHHOTO JIUCTA.
®ur. 3. Genissp. 2. ®parMeHTCErMEHTHPOBAHHOTO JIKCTA.
bacceiin p. bonbmas Yccypka, p. ManuHoBkay ¢. MainnHOBO.

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. - hbparMeHBEPXYIIKH JUCTA.

®ur. 2, 3. Nilssonia petiolata.OtnedaTky H30IMPOBAHHBIX JIMCTHEB U XapaKTEPHOE
’KUJIKOBaHNE B HUX.

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

Bacceiin p. bonbmias Yccypka, p. ManuHoBkay ¢. MaianHOBO.

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 ambabiraensiSDparMeHTsl THHEHHBIX JIMCTHEB M XapaKTEPHOE
KuikoBaHue. 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®a3nuunbie GparMeHThI JUCTHEB M KUJIKOBAHHE
B HUX. bacceitn p. Am0a, 10)xHee k.-1. cT. [IpoBanoBo.

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, TMHEHHBIIN JTUCT.
®ur. 2, 3. eniopteris linearisCpenHsis 4acTh JaKCTa, XapaKTEPHOE )KUIKOBAHHUE.
Bacceiin p. bonbmias Yccypka, p. ManuHoBkay ¢. MaiauHOBO.

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

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

®ur. 1, 2. Taeniopteris stenophylldluneitabie mucths. 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. BeepoBuausie nuctbsa. 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. BeepoBHIHBIETUCTDSL.
®ur. 4. XXunkoBaHue B JOMACTSX.

bacceiin p. bonbias 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.KpymHsiii, BeepoBuaHbIid ucT. bacceiin p. AM0a, 10KHee K.-.
ct. [IpoBanosgo.

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
JKHJIKOBaHHEM B JIONACTSX. bacceiin p. AMOa, rokHee K.-1. ¢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 nucThs. baceeiin p. PasmonbHasi, HIDKHEE
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®Tneyarok KIMHOBUIHOIO JIKCTa, OacceitH p. AMOa,
[0kHEe kK.-1. cT. [IpoBasoso.

®ur. 2 - 4. phenobaiera spOrneyarku GpparMeHTOB JTUCThEB, OacceliH p. Bombiias
VYcceypka, p. MannHoBKay ¢. MannHOBO.

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 erdmanniOrneuaTtku MeracTpoOmiIoB; Bce GHUTypHI,
KpoMme ¢ur. 5, -Oacceiin p. bonpimas Yccypka, p. ManuHoBka y ¢. ManunoBo, ¢ur. 5 -
Oacceitn p. Hexxunka, cagropoackoit K.
®ur. 7. Cycadocapidiostrobussp. Cobpanre meractpoOuinoB, OacceitH p. bosbiinas
VYcceypka, p. MannHoBKay ¢. MannHOBO.

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, roxxHee xk.-1. cT. [IpoBaoso.

®ur. 5. Bvedenborgia spCobpanue meractpoouiios. bacceitn p. AMOa, 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 pparMeHTs 00IMCTBEHHBIX TOOETOB U
Xapakxrep KwikoBaHus. bacceiiH 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€onucTBennbsie MoOerd, XapakTep HTPUKPEIUICHHS
JIMCTHEB K OcH ToOera u xxuikoBanue. HikHee Teduenue 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 Kpymnuslit 001uCTBEHHBIN TOOET ¢ THITHYHBIM
JKHJIKOBaHHEM B JINCTOYKaX. bacceitn 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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Taomuma CXI

®ur. 1. Podozamites sujfunensiKpynuslii 06mucTBeHHbIH T00er. HukHee TeueHue p.
PaznonbHas 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. PasnonbHas y ¢. PasgonbHoe.

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

®ur. 1-3. Podozamites ussuriensidizonmupoBannsie 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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Tabmuna CXIV

®ur. 1. Elatocladus prynada€ePa3BeTBiieHHBINH BereTaTHBHBIH MOOET.
®ur. 2-4. Hatocladus prynadaedparmeHTs mo6eros.
bacceiin p. bonbmas Yccypka, p. ManuHoBkay ¢. MannHOBO.

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 graciliBereratuBnsiec noberu, rae ¢ur. 1, 5 —6acceitn
p. Am0a, 1oxHee K.-1. cT. [IpoBaioBo, dur. 6 - HIKHee TedyeHue p. Pa3monbHas y c.
PaznoneHoe.

®dur. 2-4, 7. Elatocladus sp. ®parMeHThl BeretaTHMBHBIX IM00eroB. 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

Tabnuna CXVI
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Taomuua CXVI

®ur. 1-4. @nitessp. OTHeYaTKUIIHIICK.

®ur. 5. Xostrobus pacificusbparmeHT MenKkoro 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
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Taomuua CXVII

®ur. 1-5. Lycopodiales(?) sp.OrneuaTku MOBEPXHOCTH CTPOOHIIOB C OCHOBAHUSAMHU
CHIOPO(MILIIOBBIX €IUHUII.

bacceiin p. bonbmas Yccypka, p. ManuHoBkay ¢. MannHOBO.

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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