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Introduction

Permian floras of the European part of Russia and the Cis-Urals were and still are a valuable subject
for multidisciplinary studies, which organized by both individual researchers and large scientific
groups (the bibliographical list below includes the basic taxonomical works and overviews only:
Kutorga, 1838, 1844; Fischer, 1840, 1847; Schmalhausen, 1887; Zalessky, 1914, 1918, 1927, 1937,
Zalessky, Tchirkova, 1938; Shomysov, 1949; Neuburg, 1960a, 19600, 1964, 1965; Meyen, 1962,
1963, 1964a, 19646, 1965, 1966, 1969a, 19696, 1970, 1971, 1977, 1982a, 19826, 1983a, 198306,
1984a, 19846, 1986, 1987, 1988, 1990a, 19906, 19908; Fefilova, 1967, 1968, 1970, 1973; Tefanova,
1971; Esaulova, 1986, 1987, 1989, 1996, 1998; Naugolnykh, 1991, etc.; Poletaeva, Pukhonto, 1990;
Pukhonto, 1996, 1998; Biota..., 1998; Koporulin et al., 2000; Malysheva et al., 2001; etc). The main
results of these studies are published in number of articles and fundamental monographs
(bibliographical reviews see in: Meyen, 1982, 1992; Naugolnykh, 2007). Nonetheless, there is not
any atlas for the effective field determination of the fossil plants of this region, but such atlas could
be very helpful for geologists and any other researchers, who are interested in instant preliminary
determination of the fossil plants, which can be found in Permian deposits of the European part of
Russia and the Cis-Urals. The book, which the reader has in his or her hands now, is adapted exactly
for such purposes.

The present authors did their best for simplification of the work with the Herbarium Permicum for
potential users, especially taking in account that this book is aimed strictly for preliminary
taxonomical attribution of the fossil plants. Only the most frequently found plant fossils of the
Pechora coal basin and adjacent regions are imaged in the atlas for reaching its aim. Both photo-
images and line-tracing drawings of the fossil plants and their reconstructions are given in the atlas.
These images allow to see the most important morphological details, which are critically important
for taxonomical attribution of fossil plants. Names of the plants and taxonomical position of the
plants are in the figure captions. The most representative specimens of fossil plants were selected for
the figures of the atlas.

The extensive bibliographical list together with the additional literature sources are given for further
studies of the Permian plants of this region. The detailed information about the regional stratigraphy
and studied localities is given only for the specimens, which are critically important for
consideration. In other cases the figures are accompanied with only general stratigraphical
information. Additional data are in the bibliographical sources cited in the captions. The Ufimian
stage is considered as the lower-most stage of the Middle Permian, somewhat synchronous in lower
part of the Roadian stage.
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BBenenue

[Tepmckue ¢uopsr EBpomeiickoit wactn Poccun u [lpuypanbs ObuiM M OCTalOTCS TPEAMETOM
MHOTOCTOPOHHUX HCCIICOBaHUH, MPOBOIMBIINXCSA KaK OTACIbHBIMU YYCHBIMHU, TaK M KPYIHBIMU
Hay4YHbIMU TIpynnaMu (B CIHCKE IPHUBEICHBI TOJIBKO OCHOBOIOJIArAIOLINE TAKCOHOMHYECKHE
pabotel u 0030psr: Kutorga, 1838, 1844; Fischer, 1840, 1847; Illmansraysen, 1887; 3amecckuii,
1914, 1918, 1927, 1937, 3anecckuii, Yupkona, 1938; IllomeicoB, 1949; Heiidypr, 1960a, 19600,
1964, 1965; Meiten, 1962, 1963, 1964a, 19646, 1965, 1966, 1969a, 19696, 1970, 1971, 1977,
1982a, 19826, 1983a, 19836, 1984a, 19846, 1986, 1987, 1988, 1990a, 19906, 19908; deduiosna,
1967, 1968, 1970, 1973; Tedanona, 1971; Ecaynosa, 1986, 1987, 1989, 1996, 1998; HayroabHbIX,
1991, u ap.; [loneraea, [lyxonTo, 1990; ITyxonto, 1996, 1998; buora..., 1998; Konopynuu u np.,
2000; MaunbimieBa u ap., 2001; u ap.). Pe3ymbraThl 3THX HCCIEIOBAaHUN H3JIOKCHBI KakK B
OTJENBHBIX CTaThiX, TaKk U B (yHIaMEHTaJIbHBIX MOHOTpadusx (IuTepaTypHble 0030pBI CM. B:
Meyen, 1982; Meiien, 1992; Hayromsusix, 2007). OaHako HeCMOTPsT Ha OOJBIIOE KOIMYECTBO
padoT, NOCBSILEHHBIX MEPMCKUM pACTEHUSIM JTOTO PErHoHa, B PACHOPSDKCHMU MOJIEBBIX
uccienoBareneid MPakTHYECKH HET aTiIacoB-ONPENENIUTENICH, C IOMOIIBI0 KOTOPBIX IE€OJIOTH U
KpaeBejibl, paboTaromue B npenenax EBpometickoii yactu Poccun u B Ipuypanbe, Moriu Obl B
caMoOM OOIIeM IJlaHe COPUEHTHPOBAThCA B OTHOLICHHM TAKCOHOMHYECKOH NPUHAICKHOCTH
HalIeHHOTO pacTeHus. lM3maHuWe, KOTOpOe HaxXOAWTCA B PYyKax YHUTATeNs, MPU3BAHO YaCTHYHO
3aKpBITh 3TOT MPOOEI.

ABTOpBI MTOCTAPAIHCH YIIPOCTHTH paboTy C aTiacoM JJis NOTEHIUAIBHBIX T0JIb30BaTeNeH, MPUHSB
BO BHHMMAaHME TO, YTO OH MpPEJHA3HAYEH HMEHHO [UIi IPEABAPUTENIHLHOTO OIpEIeIeHUs
HCKOTIAEMbIX PACTEHHH B X0l TOJIEBBIX HccienoBaHuid. IloaTomy B arnac ObUIM MOMEIIEHBI
n300paxxeHus Hanbosiee yacto BCTpedaeMbix B [ledopckom yroiapHOM OacceitHe TakcoHOB. [lpu
3TOM Ul KaXIIOW KPYIHOH IpymIibl pacTeHUH NpUBEAEHBI U (POTO-M300paskeHHs], U IPOPHUCOBKH,
MO3BOJISIONINE YBUAETh BAXKHBIE IIPH ONPEAEICHUN PAcTeHUH Aetanu Mopdoioruu. B moanucsax x
n300pakeHUsIM (BCe OHU B aTiiace Ha3BaHbl wiuttoctpanusmu (M) mis yno6cTBa HUTHPOBAHHMS)
yKa3aHO Ha3BaHWE TOTO WM WHOTO pacTeHus. B meisix MakcMMalbHOW HATJSIIHOCTH ObUTH
0oTOOpaHbl Te 00pa3lbl HMCKONAeMbIX PpACTEHHH, KOTOpbIE JEMOHCTPUPOBAIN ONTHMAJIbHOE
coyeTaHWE TMPHU3HAKOB, XapaKTEPHBIX /ISl TOTO WIM WHOTO TakcoHa. YToObI 0OJeryuTh
JaIbHEHWIIyl0 paboTy ¢ HMCKOMaeMbIMH OCTAaTKaMH, B 3aKIIOUYHUTENLHOW YacTh paboThl JaH
oOmMpHEI OuOIHOTpadUIeCKuil CIUCOK padoT, PEKOMEHIOBAaHHBIX JIs JajbHEeHIeil paboTsl ¢
cOOpaHHBIMH Naje000TaHNUYECKUMH KoJuteKuusiMu. 1loapoOHble cBeneHUss O MECTOHAXOXKACHUSIX
pPacTUTENBHBIX OCTATKOB TPUBENIEHBI TOJIBKO TaM, TJE€ 3TO MNPEACTaBISIIOCH HEOOXOIUMBIM.
Yumckuii Apyc aBTOpaMH paccMaTpHUBAETCsS B COCTaBE CPEAHET0 OTAEa MEPMCKOM CHCTEMBI.
®dororpaduu (kpome 0co00 OTMEUEHHBIX), TPOPUCOBKH U PEKOHCTPYKIIMU PACTEHUH BBINOJIHEHBI
onuuM u3 aBTopoB (CBH).

bnazooapnocmu

Pabora BrmonHeHa nipu mojuepxkke Poccuiicko-Hopeexkckoro odpazoBarensHoro rpanta RuNoCORE CPRU-
2017/10015, a taxxe B pamkax Tembl roczaganust Ne 0135-2019-0044 «duroctparurpadus, naiseodaopucTrka,
KPHU3UCHBIE COOBITHS KalHO305, Me30305 W Maieo030sl Pa3dNYHBIX PEernoHOB EBpasnm, majeokInMMaTHYecKHe,
naneoduToneHOTHIECKNE U maneoduroreorpadpudeckue peKoHCTpYKuum» [ eonormyeckoro mHctuTyTa PAH,
Tembl AAAA-A16-116033010094-4 «Teoperuueckre OCHOBBI T€OKPHOJIIOTHYECKOTO MPOTHO3a U KapTUPOBAHUS
Kpuonuto3oHsl  Poccmm»  kadenper  reoxpuoyormm  ['eomormyeckoro  ¢dakympreta  MOCKOBCKOTO
T'ocymapcteennoro Yuupepcurera numeran M.B. JlomoHocoBa, Tembr AAAA-A16-116042010088-5 «DBoumrorust
reoIMHaMUYEeCKUX OOCTAHOBOK M TJIOOAJbHBIC NMPUPOIHBIE Hpouecchl» Myses 3emieBeneHHss MOCKOBCKOTO
Tl'ocynapctBennoro  YHuBepcureta umeHn M.B. JloMoHOcoBa. ABTOpBl  BBIPAXKAIOT — HMCKPEHHIONO
npusHarensHocTh C.K. [TyxonTto (ocymapcrBenHsiit ['eonorunyeckuid myseit umenn B.U. Bepuaackoro PAH, r.
MockBa) 3a NpemoCTaBICHHbIE JUIS HM3Y4YEHHsS HMCKOIAaeMble OCTaTKW PAacTeHWH W3 NEPMCKUX OTJIOKEHUH
[Tewopckoro yronpHoro 6acceiina u [Tpuypabs.
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Cnucok pacreHnii, 1300paskeHnsi KOTOPbIX NPUBEAEHbI B ATiace:

List of the plants figured in the Atlas

CIIOPOBBIE
SPORATAE

Otaen [lnaynoBuansie. Lycopodiophyta

Viatcheslavia vorcutensis Zalessky

Oraea XBomeBuaHble. Equisetophyta

Sphenophyllum comiense Tschirkova

Sphenophyllum dianthoides Naugolnykh
Paracalamitina striata Zalessky emend. Naugolnykh
Paracalamites decoratus (Eichwald) Zalessky
Phyllotheca campanularis Zalessky emend. Naugolnykh
Phyllotheca scyphulifera Zalessky

Phyllotheca stenophylloides Zalessky

Phyllotheca sp.

Tchernovia sp.

Annulina neuburgiana (Radczenko) Neuburg

Otaen IanopornukoBuanbie. Polypodiopyta

Todites coronatus Naugolnykh

Todites lobulatus Naugolnykh

Todites emarginatus Naugolnykh
Tumidopteris clavata Naugolnykh
Tumidopteris spp.

Geperapteris rotunda Naugolnykh
Pecopteris anthriscifolia (Goeppert) Zalessky
Pecopteris helenaeana Zalessky

Pecopteris cf. leptophylla Bunbury
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I'OJIOCEMEHHBIE
GYMNOSPERMS

Ornen I[tepunocnepmsbl (SJIMTHHONTEPUIOPUTHI).
Pteridospermae, Lyginopteridophyta

Permocallipteris adzvensis (Zalessky) Naugolnykh
Compsopteris sp.

Comia sp.

Peltaspermum sp.

Otaen IN'uukrogurel. Ginkgophyta

Psygmophyllum nesterenkoi (Zalessky) Burago
Rhipidopsis ginkgoides Schmalhausen
Sphenobaiera sp.

Ornea Hukagogpurel. Cycadophyta

Pterophyllum sp.

Otaen Munodutsl. Pinophyta

Vojnovskya paradoxa Neuburg
Vojnovskya sp.

Rufloria spp.

Alatorufloria sp.

Nephropsis integerrima (Schmalhausen) Zalessky
Nephropsis rhomboidea Neuburg
Suchoviella spp.

Samaropsis vorcutana Tchirkova
Samaropsis sp.

Samaropsis spp.

Bardocarpus sp.

PACTEHUA HEACHOI'O CUCTEMATHUYECKOI'O ITIOJIOKEHU A
PLANTS INCERTAE SEDIS

Zamiopteris sp.
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Hnn. 2. Paitonnposanue [leyopckoro yroiasHoro 6acceiina (mo: IToneraesa, [lyxonro, 1990;
[Tyxonto, 1998; cMm. 3TH paboThI 1151 MOAPOOHBIX 00bsICHeH ). OpaHIKEBBIM LIBETOM

0003HaYeHBI IOHATHUS ¥ TOPHBIE XPEOThI, KPACHBIM aCTEPUKCOM - MECTOHAX0XKICHUE:
Bopkyra (mogpobuee cm.: Mcaes u ap., 2018).
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Hnn. 3. Viatcheslavia vorcutensis Zalessky. A — pumion; B — kopa. MecToHaxox 1eHHE
JInyp-Sra. Cpenusis nepmb. [nna MaciiradbHoit muHeiiku — 1 cm (A-B).
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Hnn. 4. Viatcheslavia vorcutensis Zalessky. A — ¢umtonn; B — pexoHCTpyKIms
obmiero obnmka pacrenusi; C — crpoenue cnopodmmia; D — cTpoeHue MUKPOCIIOpPHI
Densoisporites polaznaensis Naugolnykh et Zavialova; E-G — crpoeHre Mukpocnopsl
B SEM (G — yBenuueHHas 9acTh MHKPOCIIOPBI, H300paskeHHON BBepxy Ha F); H-K —
crpoenue kopsl mo M.®. Heitbypr (1960; kommenTapuu cM. B: Hayrompusix, 2005a).
Mecronaxoxaenune [lonasua (F, G, E). Cpennsist mepmb. JnmnHa MacitaOHOM THHEHKH
—1em (A, C, H-K); 10 cMm (B); 20 mxm (D, E); 10 mxm (F); Bae maciuraba (G).
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Hnn. 5. Sphenophyllum comiense Tschirkova. T'eorpaduueckue NpUBS3KH CM. B:
(Naugolnykh, 2015). BepxHsis 4acTh HIKHEHW MEPMH M CpeaHsas mepMb. JlmuHa
maciirrabroit mHeiikn — 1 cm (A-E).
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Hnan. 6. Sphenophyllum comiense Tschirkova. TI'eorpaduyeckre TpPHUBS3KH CM. B:
(Naugolnykh, 2015). BepxHssi 4YacTh HW)KHEH IMepMH H CpeaHsiss mepMmb. J[nnHa
macitabHow uHeirkd — 1 cm (A-F)
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Hnan. 7. Sphenophyllum comiense Tschirkova. I'eorpaduueckie NpuBsI3KU CM. B:
(Naugolnykh, 2015). BepxHsist yacTh HYKHEH TEPMHU U CpeHss TIepMb. [lJTHHA MacIiTaOHOM
muneiikn — 1 cm (A-C).

14



HERBARIUM PERMICUM

Hnan. 8. Sphenophyllum comiense Tschirkova. ITlewopckwuii yroipHbBINH OacceiiH,
ckBaxxnHa XK-1155, rmy6ouna 51.6 M. BepxHsist uacTh HUKHEH nepMu/CpeiHsist IEpMb.
JlnmnHa macmrabHOM TMHEHKN — 1 cM.
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Hnn. 10. Sphenophyllum dianthoides Naugolnykh. TTeuopckwuii yronsHbIit 6acceiiH,

ckBaxknna CJIK-72, rmyouna 268.0 M. BepxHsist yacTh HUKHEH mepMu/CpeiHss IEPMb.
JnuHa maciraOHOM TuHEHKH — 1 cMm.
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Hnan. 11. Sphenophyllum dianthoides Naugolnykh. Tlewopckuii yrosbHbIM OacceiiH,
ckBaxknna CJIK-72, rimyouna 268.0 m (A); ckBaxuna CJIK-393, riayouna 139.8 m (C).
Bepxwsist yacte HUKHEH nepmu/cpenHss nepmb. [lnmuHa MacmTadHo# mHeliku — 1 cm (A—

C).
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Hnan. 12. Cnesa — odnuctBennsii moder Phyllotheca sp.; cripaBa — npuHauiexkasime
TOMY jK€ MAaTEpHHCKOMY pacTEeHHIO cropoHomieHus Tchernovia sp. Ilewopckwii
yronpHbI Oacceiin, p. Xei-fra, o6n. 188, cnoit 91K. Cpennsas mepmb. JlnuHa
macmtabHoi muHedkd — 1 cm (A-D; A — HEMHOrO yBeJIMUYCHHBIH (pparMeHT moodera,
u3obpaxenroro Ha C).
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Hnan. 13. Paracalamitina striata Zalessky emend. Naugolnykh. A, E — crpoenue
TepMUHAIBHBIX GepTiibHBIX 30H; B, C, F, G, K — cTpoeHune oTaenbHbIX JTUCTOBBIX MYTOBOK
U (pparMeHTOB 0OIUCTBEHHBIX M0OeroB; D — (epTHiibHAS OCh C ONABIIMMH CHOPO(PUILIaAMH;
H, | — usonupoBannbie cropanruodopsl; J — oceBoil mobder ¢ aMcTOBOW MyTOBKOW; L —
oceBoil moOer ¢ OOKOBOM BETBBIO, COXPAHMBILEHCS B MPUKPEIUICHMH K Y31y mnooera.
I'eorpagpmueckoe nonoxenueM cM. B: (Hayronpueix, 2016), BepxHss yacTs HIDKHEH nepMu
U cpeHss nepMb. J{irHa MacTabHo# nuHeikn — 2 MM (A-L).

20
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Hnn. 14. Mopdonorus xBomeBUAHBIX. [lonpoOHBIE OOBSCHEHWS CM. Ha CIEAYIOIICH
CTpaHHIIE.

21
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A — Phyllotheca stenophylloides Zalessky, anukanbhnas yacth modera, CBOOOIHBIC YacTH
JMCTHEB JUIMHHBIC W Y3KHWE, JIMCTOBBIC BIIArajHIla OTHOCHUTEILHO KOPOTKHE, HO XOPOIIO
pa3BUTbHIC, MEXKIOY3JIHUS alMKAIbHONW YacTH MOOera OTHOCHUTEIILHO KOPOTKUE, MEXI0Y3IIHS
CpelHeW W HIDKHEH vacteil mobera Oonee mmuuabie; B — Phyllotheca campanularis
Zalessky emend. Naugolnykh, roBeHubHBIH 100ET, CBOOOIHBIC YaCTH JUCTHEB KOPOTKHUE,
JIMCTOBBIC BJArajivia OTHOCUTEIILHO JIIMHHBIC M y3KHE, OYCHb Xopomo pa3Buteie; C —
Phyllotheca scyphulifera Zalessky, wacte pa3BuToro BeTBsIIerocs mooera, cBOOOIHBIC
YacTH JINCTHEB PEAYIHUPOBAHBI, JIMCTOBBIC BIArajuila CPEIHUX pPa3MEPOB, OTHOCHUTEIHHO
HIMPOKHE, IIUPUHA MEXIOY3JIHMH W  pa3Mepbl JIMCTOBBIX BIArajMil I[OCTCIICHHO
yMEHbIIA0TCA K Bepxymike mobera; D — Paracalamites decoratus (Eichwald) Zalessky,
HWDKHSS 9acTh MoOera KPyIMHOI'O XBOIIEBUIHOTO, MPOIOJIbHBIC peOpa MPOTHBOIMOCTABICHBI
JpYyT OpYTy B y3i1ax mo0era, B 30HaX pOCTa BCTPEYAIOTCS BCTABOUHBIC (MHTEPKAIUPYIOIIHE)
pebpa, kaxmoe peOpo HECceT OTUYSTIIMBBIA MTPOIOIBHBIA JKEIOOOK. MeCcTOHAX0XKICHUS:
[Tepmckuit kpait: Yekapma-1, cmoit 10 (A-C), HmKHSS TepMb, KYHTYPCKUH fpYC;
CeepnoBckasi 001.: Yepnas [opa (Ilammuckuii paiioH, aptuHckuii sipyc (D). JlnunHa
macmTabHoi muHeikd — 1 cm (A-D).
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Hnn. 15. A, C, D — Tumidopteris spp., B — Corsinopterus semiliberus (Naugolnykh)
Doweld. T'eorpaduueckoe nonoxenne cm. B: (Naugolnykh, 2013). Cpennss nepmb. J[nuna
maciTaOHou uHelku — 1 cm (A-D).
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Hnn. 16. Tumidopteris Spp., CTpoeHHEe CTEPUIBHBIX JHCTHEB CO COHEHOMTEPOHTHBIMU
HephIIIKAMHU; TeHEBbIe auarpammsbl. [eorpaduyeckoe monokenue cm. B: (Naugolnykh,
2013). Cpenusist nepmb. J{nuHa MacinTabHO# muHeiiky — 1 cm (A-E).
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Hnn. 17. Todites coronatus Naugolnykh. A — o0mee ctpoenue yacTuaHO (HepTHILHON Baiiu;
B-J — crpoenue cnop, coxpanuBimxcs in Situ. ITeqopckuii yrompHbIli 0acCeiH, CKBaKHHA

UK 657, rnyouna 532.0 m. Cpennsis nepmb. JimnuHa macmtaOHoit nuHeiikun — 1 cm (A); 20
MkM (B —J).
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Hnn. 18. OcmyHnoBele manopoTHuku U3 nepmu [ledopckoro [Ipuypanbs U HEKOTOpPBIE HX
poncteennuku. A-D, K — Todites lobulatus Naugolnykh, A — cioper Osmundacidites sp.,
COXpaHMBIIMECS B cropaHrusx in Situ, B — opaamenraims crnoponepmbli, C — cTpoeHHe
cnopanrus, D — ¢deprunbubiii nuct; K — crpoenue nonactu deprunbHoro nucra; E-H —
MOP(OTECHETUIECKAN TPEH]T B Pa3BUTHH CTPOCHUS CIIOpaHTHEB dycrniopaHTHaTHeIX (E-G) n
nenrocnopanruatHeix (H) manoporaukos (mo: Pant, Khare, 1974, ¢ usm.): E — Stauropteris
oldhamia Binney, cpennuit kap6on 3amanguoit EBponsi; F — Botryopteris globosa Darrah,
cpenuuii kapoon Cesepnoit Amepuku; G — Senftenbergia pennaeformis (Brongn.) Stur,
cpenuuii kap6on 3amamuoi Espomber; H — Osmunda sp.; J, L — Todites emarginatus
Naugolnykh. Cpenusist mepmb. [Iyinna maciradbHoit nuHeiiku: 50 mxMm (A); S Mkm (B); 0,5 mm
(C, E-H); 5mm (D, K, L); 10 MM (1, J).
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Hnn. 19. Todites emarginatus Naugolnykh. Tlewopckuii  yrosjpHbId — OacceiiH,
mectoHaxoxaenue: T.A. Jloopomooosa, Ne 22 (cm.: Zalessky, 1934b, p. 288). Cpennss
nepmb. J{irHa MaciTabHo# nuneikn — 1 mm (A-D).
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Hnn. 20. Tumidopteris clavata Naugolnykh. Tlewopckuii  yrombHbIH — OacceiiH,
mectoHaxoxaeane XK-1137. Cpennsis nepmsb. J[mmHa MacmTabHOM THHEHKH — 1 MM.
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Hnan. 21. Pecopteris anthriscifolia (Goeppert) Zalessky. ITedopckuii yronbHbIH OacceiH.

HwxHag nepMb U HIDKHSAS 4yacTh cpenHeil nmepMu. JnuHa mMacmTaOHON JHUHEHKH — 1 cMm
(A-D).
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Hnn. 22. anoportauku (A, B, D) u xBommesuaroe (C). A — Pecopteris helenaeana Zalessky,
9k3. M3 B® 14738; B — Pecopteris anthriscifolia (Goeppert) Zalessky, sx3. M3 B® 14739;
C — Paracalamites decoratus (Eichwald) Zalessky, sx3. M3 B® 14740; D — Pecopteris cf.
leptophylla Bunbury, sx3. M3 B® 14741. Mecronaxoxaenue: Bopkyra (moapoOHee cM.:
HUcaes u ap., 2018). HuxHsAg nepMpb 1 HUXKHSISL YacTh cpeaHed nepmu. [imHa MacitabHoM
munetikn — 1 cm (A — D).
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Hnn. 23. Pecopteris anthriscifolia (Goeppert) Zalessky, crpoenue nuctheB (1mo: 3aaeccKui,
Yupkosa, 1938): HwxkHss mepMb W HWXKHSS 4acTh cpedHed mepmu. JnMHa MacmTaOHOIM

—1cm (A-C).

JIMHENKHA
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Hnn. 24. Xsomesuanbie (A, C) u mamoporauk (B). A, C — Annulina neuburgiana
(Radczenko) Neuburg: A - sx3. M3 B® 14751; C - sx3. M3 B® 14746; B — Pecopteris
anthriscifolia (Goeppert) Zalessky, sx3. M3 B® 14752. Mecronaxoxaeaue: Bopkyra

(mogpobuee cm.: Mcaes u jp., 2018). Bepxuss yacte HbkHeH nepmu. JimrmHa MacmTaOHON
muHerkn — 1 cm (A—C).
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Hnn. 25. Geperapteris rotunda Naugolnykh, A — xunkoBanue nepsiinika; B — ctpoenune
deprunbroro nucta: C, D, E — crpoenue criop, coxpanusiimxcs in situ. Ievopckuit
yronbHbIi Oacceiin, ckBaxxuna BK-12, rimy6una 807.5 m. Cpenusist nepms. nuHa
maciradHoi smHeiiku — 0,5 cm (A); 1 e (B); 20 mxm (C, D, E).
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Hnn.26. A—C — Permocallipteris adzvensis (Zalessky) Naugolnykh; D — Peltaspermum sp.
I'eorpaduueckoe nmonoxenne cm. B: (Naugolnykh, 2014). Cpennsist mepmb. JlmuHa MacitaOHOM
muneliku — 1 cm (A-D).
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Hnn. 27. A-C — Permocallipteris adzvensis (Zalessky) Naugolnykh, D — Compsopteris sp.
A-C - reorpaduueckoe nonoxenue cMm. B: (Naugolnykh, 2014); D — p. Ceip-Ara, obHaxenue
P-1/4, 116. Cpenusist nepmb. Jlnuna macitabHo# aunaeiiku — 1 cm (A — D).
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Hnn.

28. Permocallipteris adzvensis (Zalessky) Naugolnykh. DSnupepmanbho-
KyTUKYJsApHOe cTpoeHue. [ledopckuii yronpHbiit 6acceitn, ckBaxknna HCK-210, rimybuna
158.0 m. Cpennsis nepms. Jmnna macirraduoi muHerku — 50 mxm (A-E).
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Hnan. 29. Permocallipteris adzvensis (Zalessky) Naugolnykh. DSmnuaepmanbsHo-
KyTUKYJIsspHOe cTpoenue. I[IpopucoBka mo wmeromuke (line tracing). Iledopckuii

yronpHbI OacceiiH, ckBaxuHa HCK-210, rimyouna 158.0 m. Cpennsist nepmb. lnuHa
MacirabHoi nHelkn — 50 MM (A-E).
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Hnn. 30. Permocallipteris adzvensis (Zalessky) Naugolnykh, anukanehas dacte Baiiu ¢

NICEBJIOAMXOTOMHIEN BepXyIIKH (TIepeBEepUIMHUBAHUEM alUKaIbHBIX IepbeB). [ledopckmii
yroibHbI OacceifH; ckBaxkuHa XK-572, rmy6una 161,0 m. Cpeansis nepmb. [lnnHa
maciTaOHoi uaeiku — 1 cm (A-D).
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Hnn. 31. A-C — Comia sp.; D — Compsopteris sp. Tledopckuii yroneHbiii 6acceiin, p. Coip-
Sra, oonaxenue P-1.4,-116. Cpennss nepmsb. JimuHa MacirabHou uneiiku — 1 cm (A-D).
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Hnn. 32. Comia sp. Ileyopckuii yroabHblit 6acceiit, p. Coip-fra, oonaxkenue P-1.4,-116.

Cpenuss nepmsb. [{nuHa maciraOHoM tuHEeK — 1 M.

O

N
N

S

Hnan. 33. Compsopteris sp. [Tewopckuii yronbubiii 6acceitt, ckBaxnna XK-802, ri1. 168,35 m.

Cpenusist nepmb. [linHa MaciutabHOM TUHEHKH — 1 M.
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Hnn. 34. Psygmophyllum nesterenkoi (Zalessky) Burago. ITedopckuii yronsHbIit GacceiiH,
p. Xeii-Sra, ooHaxkenne 432-1127. Cpennsis nepMmb. J[muHa MacmTaObHOM JInHEHKH — 1 cM.
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Hnn. 35. Sphenobaiera sp. TTewopckuii yrosibHbiii 6acceii, ckBaxuna XK-260, rnyouHa
243,9 m. Cpennsis mepMb. JlmnHa MacmTaOHOM JInHEHkH — 1 cM.
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Hnan. 36. Rhipidopsis ginkgoides Schmalhausen. IMewopckuii yromsHbIl OacceliH,
npasblif 6eper p. [ledopsl, B 1 kM Bbimie ypouuina Jlansko-1lop, oOnaxkenue Ne 17, C.

PoccoBa. Cpenusis mepMb M HWXKHSISA 4acTh BepxHed mepmu. JlyimHa MacmtaOHOM
muneiikn — 1 cm (A-C).
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Hnn. 37. Pterophyllum sp. JIuctes nnkamodura u3 MecToHaxoxaeHus Bopkyra, 3x3. M3 BO
14750, A u B - mpoTHBOIIOIOKHBIE CTOPOHBI OJJHOTO 0Opa3na (moapodHee cm.: Mcaes u jp.,
2018). Tnuna macitabHO#M nuHEHKd — 1 cMm (A, B).
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Hnan. 38. Rufloria spp. (A, B, D); Zamiopteris sp. (C). ITo: (ITyxonTo, Hayromnsusix, 2009;
CM. B 3TOM paboTe reorpaduuecKre MPUBA3KHA U300paKEHHBIX 00pa3ioB). HukHssA U cpeaHss
nepMb. J{nuna macirabroi muHeriku — 1 cm (A, B, C); D — BHe maciTaba; yBeIM4ueHO.

Hnan. 39. Vojnovskya sp. Ileuopckuit yroybHblid 6acceiitt, MecToHaxoxaeHne Koxum-5
(moxpoOuee cM.: Hayronwsubix, 2007, ¢.42). Cpenuss nepMmb. [mrnHa MaciTaOHOM JIMHEHKH —
1 cm.
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Hnan. 40. A — Nephropsis integerrima (Schmalhausen) Zalessky, uzonupoBannas
opakres; B — Vojnovskya paradoxa Neuburg, myxckoit naTepaibHBI CTpoOWIT B
accoratuBHOM cBsi3u ¢ Opakreeit Nephropsis rhomboidea Neuburg; C — Nephropsis
rhomboidea Neuburg; D — Vojnovskya paradoxa Neuburg, amukanbpHas dacTb
MY>KCKOTO JIaTepaibHOro cTpobmia. ['eorpaduueckue npusszku cM. B: (HayronbHbIX,
2016). HmxkHsisi TepMb M HWXKHSS 4acTh cpeaHed mepmu. JlimHa MaciutaOHOl
munetikn — 1 ecm (A-D).
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Hnn. 41. Vojnovskya paradoxa Neuburg. Crtpoenue ctpoOuioB. Iledopckuii yrombHbIi
Oacceiin. ['eorpaduueckue npusizku cM. B: (Hayronpubix, 2010). Bepxusist 4acTh HIKHEH
MIEPMU ¥ HWKHSIS 9acTh cpeiHel nepmu. JlmnHa macimtabHoi tuaeiiku — 1 cm (A-C).
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Hnan. 42. Vojnovskya paradoxa Neuburg. CtpoOwi, M30JMpOBaHHBIE CEMEHA W OpakTes.
[Tewopckuit  yrompHbIA OacceliH, ckBaxuHa CBK-95, rnyomna 150,1 wm. Hwmwkass
NepMb/HUKHSSA YacTh cpeHel nepmu. J[imrHa MacTabHo# nuHeik — 1 cM.
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Hnn. 43. Vojnovskya paradoxa Neuburg. Pekoncrpykums crpobwia. HmwxHss nepmp u
HWKHSIS 4acTh cpefHeit nepmu. [{nuna MacmrabHoM TUHEHKH — 1 cM.
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Hnn. 44. Kenckue penpoayKTUBHBIE OpraHbl U CEMEHa BOMHOBCKHEBBIX U3 YPHUMCKOTO
spyca [leqopckoro Ilpuypanbs. IlogpoOHbie 00BSICHEHUS CM. Ha CIEYIOLIeH CTpaHuIle.
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A — Suchoviella sp.; B — Suchoviella sp. u cemena Samaropsis vorcutana Tschirkova,
COXpaHUBIINECS B HM30JMPOBAHHOM COCTOSIHMM (CeMsi OKOJIO (DepTUIILHOW OCH ClieBa
BBEPXY HaXOAMUTCS HE B €CTECTBEHHOM IIPUKPEIICHUH K OCH, a MPOCTO HAJIOKHUIIOCHh Ha
HEe MUKPONWJSIPHOW dYacThl0O B XoJ¢ OO0pa3oBaHMsS TaHATOIICHO3a), a TaKXe B
IPUKPEIUICHUH (CEMEHa CIIpaBa BHU3Y Ha (PepTUIIbHOM OCH); Ha U30JMPOBAHHOM CEMEHH
crpaBa BHU3Y BHWJICH KpPyIJIblid NOrphi3 HacekombiM; C — cemst Samaropsis vorcutana
Tschirkova, coxpaHuBIIeecss B H30JMPOBAaHHOM cocrosiHMM; D — Tpu cemeHu
Samaropsis Sp., BO3MOXXHO, NPUHAJICKABIINE OJHOMY MATEPUHCKOMY PAaCTCHUIO,
coxpanuBimecs psagom ¢ aucrom Alatorufloria sp. (mct Ha pucyHKe He IOKaszaH).
[levopckuii yronpHbIl 6acceiin. I'eorpaduueckue npusssku cM. B: (Hayrompusix, 2010).

HwoxHsast mepMb M HWDKHSSL 4acTh cpeaHeil nepmu. J[nmmHa macmrabHol nuHEelkn — 1 cm
(A-D).

Hnan. 45. A — Bardocarpus sp., B, C — Samaropsis spp., D-O — Samaropsis vorcutana
Tschirkova. Tleuopckuii yroabHbiii 6acceiit, Mmecronaxoxaenus: Koxum-2 (A—C); Koxum-5
(D-0); moapobuee cm.: (Hayrompusix, 2007, c. 41-42). Hwkusist nepmb (A-C) ¥ HUOKHSSA
yacth cpeanedi nepmu (D-O). Jlnmna wmacmTabHoit mwmueliku — 2 MM (A-O).
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TepMuHoI0rnYecKuii cjioBapb

Terminology

Bpakresn — MoaubuuMpoBaHHAs JHCTONOAOOHAs CTPYKTypa, B Ta3yxe KOTOPOM
pacroJiaraeTcsi pernpoAyKTUBHBIN OpraH (y rOJOCEMEHHBIX) WM 3JIEMEHT IMPUIIBETHUKA
WJIM KPOFOIIHMH JINCT COIBETHUS (Y MOKPHITOCEMEHHBIX ).

Bract (botany) — a modified leaf-like structure, in axillar area of which a reproductive
organ occurs (gymnosperms) or an sterile element of inflorescence (angiosperms).

Baiia — J'II/ICTOHO,I[O6HBIC Opra”Hbl IMAalIOPOTHUKOB H HNTCPUAOCIICPMOB, KaK IIpaBUIIO,
HMCIOIIUC NTEPUCTOC CTPOCHUC.
Frond- pinnate leaf-like organs of ferns and pteridosperms (often, compound pinnate).

Cnopanruodop — opraH, HecyllUd CHOpaHTHU (TEPMUH OOBIYHO MPHUMEHSIETCS K
COOTBCTCTBYIOIIIMM OpraHaM XBOIICBHUAHLIX M K I'OMOJIOTUYHBIM CTPYKTypaM JAPYTIHUX
OJIM3KUX UM PACTCHHHA).

Sporangiophore — an organ bearing sporangia (the term is normally used for such
organs of the equisetophytes and/or for homologous structures of the other related
plants).

Cnopopunn — MOIUPUIIUPOBAHHBIA JTUCT WM (GUUTONA (CM. HWXKE), HA KOTOPOM
pacnojrararorcda OANH UJIM HECKOJILKO CIIOPAaHTHCB.
Sporophyll —a modified leaf or phylloids (see below) bearing one or several sporangia.

CTpodni — penpoayKTHBHBIA OpraH BBICHIMX PAaCTEHUH (HEKOTOPBIX CHOPOBBIX U
FOJ'IOCGMCHHBIX), COCTO}II_I_[I/Iﬁ u3 CHOpO(l)I/IJ'IJ'IOB, KOMIIAKTHO U, KaK IIpaBuJIo, IO CIIMpaJIn
PacIoIOKEHHBIX Ha 00IIIe OCH.

Strobile (cone) — a reproductive organ of higher plants (some representatives of
pteridophytes s.l. and gymnosperms) consisted of sporophylls more or less compact
arranged in spiral order on the common axis.

®epTuibHbIe JUCTbSI — JIMCThs, HECYyIIHE CHOPAHTHH U COPYCHI (y MarOpPOTHUKOB)
WJIM CeMEHA WJIM MUKPOCTIOPaHTHATHBIE OPTraHbl pa3MHOKEHHUS (Y ITEPUIOCTIEPMOB).
Fertile leaves — leaves bearing sporangia or sori (ferns) or ovules/seeds or
microsporangiate reproductive organs (pteridosperms).

®uI0UA — JIMCT BBICIIMX pAacTeHHH (TJIayHOBUIHBIX, MOXOBUHBIX), 0Opa30BaHHBII
BBIPOCTOM IMOBCPXHOCTHBIX TKaHeH.

Phylloid — a leaf of higher plants (lycopodiophytes, bryophytes), formed as a protrusion
of outer tissues.
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Explanation of illustrations
1. Geographical position of the region studied (1).

2. Ordination of the units of the Pechora coal basin (after: Poletaeva, Pukhonto,
1990; Pukhonto, 1998; see these works for further references). Elevations and
mountain ranges are marked by orange color. Locality Vorkuta is marked by red
asterix (see for further details: Isaev et al., 2018).

3. Viatcheslavia vorcutensis Zalessky. A — phylloid; B — cortex (bark). Pechora
coal basin, the Liur-Yaga River locality. Middle Permian. Scale bar is 1 cm (A—
B).

4. Viatcheslavia vorcutensis Zalessky. A — phylloid; B — reconstruction of the
general habit of the whole plant; C — morphology of sporophyll; D — microspore
Densoisporites polaznaensis Naugolnykh et Zavialova; E-G — microspore in
SEM SEM (G - enlarged part of the microspore, which is figured on F); H-K —
cortex, after M.F. Neuburg (1960; see for comments: Naugolnykh, 2004). The
Polazna locality (F, G, E). Middle Permian. Scale bar is 1 cm (A, C, H — K); 10
cm (B); 20 um (D, E), 10 um (F); without scale (G).

5. Sphenophyllum comiense Tschirkova. Geographical position of the localities is
in: (Naugolnykh, 2015). Upper part of Lower Permian, and Middle Permian.
Scale bar is 1 cm (A-E).

6. Sphenophyllum comiense Tschirkova. Geographical position of the localities is
in: (Naugolnykh, 2015). Upper part of Lower Permian, and Middle Permian.
Scale baris 1 cm 1 cm (A-F)

7. Sphenophyllum comiense Tschirkova. Geographical position of the localities is
in: (Naugolnykh, 2015). Upper part of Lower Permian, and Middle Permian.
Scale bar is 1 cm (A-C).

8. Sphenophyllum comiense Tschirkova. Pechora coal basin, borehole Kh-K 1155,
depth 51.6 m. Upper part of Lower Permian, and Middle Permian. Scale bar is 1
cm.

9. Sphenophyllum comiense Tschirkova. Reconstruction of the leafy stem. Upper
part of Lower Permian, and Middle Permian. Scale bar is 1 cm.

10. Sphenophyllum dianthoides Naugolnykh. Pechora coal basin, borehole SDK-

72, depth 268.0 m. Upper part of Lower Permian, and Middle Permian. Scale bar
islcm.
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I1l. 11. Sphenophyllum dianthoides Naugolnykh. Pechora coal basin, borehole SDK
393, depth 139.8 m. Upper part of Lower Permian, and Middle Permian. Scale
bar is 1 cm (A-C).

I1l. 12. Left: leafy stem Phyllotheca sp.; right: spore-producing organs Tchernovia sp.
belonged to the same plant. Pechora coal basin, the Hey-Yaga River basin, the
outcrop 188, layer 91K. Middle Permian. Scale bar is 1 cm (A-D).

I1l. 13. Paracalamitina striata Zalessky emend. Naugolnykh. A, E — morphology of
the terminal fertile zones and fragments of the leafy shoots; D — fertile axis of
detached sporophylls; H, | — isolated sporangiophores; J — an axial stem with the
leaf whorl; L — an axial stem with the lateral branch, which is preserved in
attachment to the stem node. Geographical position of the localities see in:
(Naugolnykh, 2017). Upper part of Lower Permian, and Middle Permian. Scale
bar is 2 mm (A-L).

I1l. 14. Morphology of equisetophytes. A — Phyllotheca stenophylloides Zalessky,
Apical part of the stem, free parts of the leaves are long and narrow, leaf sheaths
are relatively short, but well-developed, internodes of apical part of the stem are
relatively short, internodes of the middle and lower parts of the stem are longer;
B — Phyllotheca campanularis Zalessky emend. Naugolnykh, juvenile stem,
free parts of the leaves are short, leaf sheaths are relatively long and narrow,
very well-developed; C — Phyllotheca scyphulifera Zalessky, a part of well-
developed branched stem, free parts of the leaves are reduced, leaf sheaths are of
middle size, relatively wide, width of the internodes and size of the leaf sheaths
gradually decrease towards the stem apex; D — Paracalamites decoratus
(Eichwald) Zalessky, a lower part of the stem belonging to the large
equisetophyte, with the prolonged ribs, which are opposite-in-node, there are
additional (intercalating) ribs in the growth zones, each rib bears a well-formed
prolonged furrow. Localities: Chekarda-1, layer 10 (A-C), Lower Permian,
Kungurian; the Chernaya Gora (Black Mountain, Shalya District of the
Sverdlovsk region), Artinskian (D). Scale bar is 1 cm (A-D).

Il. 15. A, C, D — Tumidopteris spp., B — Corsinopterus semiliberus (Naugolnykh)
Doweld. Geographical position of the localities see in: (Naugolnykh, 2013).
Middle Permian. Scale bar is 1 cm (A-D).

I1l. 16. Tumidopteris spp., morphology of the sterile leaves bearing sphenopteroid
pinnules; shadow diagrams. Geographical position of the localities see in:
(Naugolnykh, 2013). Middle Permian. Scale bar is 1 cm 1 cm (A-E).

I1l. 17. Todites coronatus Naugolnykh. A — morphology of the partly fertile frond; B-J

— spores preserved in situ. Pechora coal basin, borehole IK-657, depth 532,9 m.
Middle Permian. Scale bar is 1 cm (A); 20 mxwm (B —J).
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I1l. 18. Osmundalean ferns from the Permian deposits of the Pechora Cis-Urals and

some of their relatives. A-D, K — Todites lobulatus Naugolnykh, A — spores
Osmundacidites sp., preserved in the sporangia in situ, B — ornamentation of
sporoderm, C — morphology of the sporangium, D — a fertile leaf, K —
morphology of the lobe of the fertile leaf; E-H — morphogenetic trend in
evolution of sporangia of the eusporangiate (E-G) and leptosporangiate (H)
ferns (modified after: Pant, Khare, 1974): E — Stauropteris oldhamia Binney,
Middle Carboniferous of Western Europe; F — Botryopteris globosa Darrah,
Middle Carboniferous of North America; G — Senftenbergia pennaeformis
(Brongn.) Stur, Middle Carboniferous of Western Europe; H — Osmunda sp.; J,
L — Todites emarginatus Naugolnykh, Middle Permian. Scale bar is 50 um (A);
5 um (B); 0,5 mm (C, E-H); 5 mm (D, K, L); 10 mm (I, J).

19. Todites emarginatus Naugolnykh. Pechora coal basin, locality: T.A.

Dobrolubova, No. 22 (see: Zalessky, 1934b, p. 288). Middle Permian. Scale bar
is 1 mm (A-D).

. 20. Tumidopteris clavata Naugolnykh. Pechora coal basin, locality KhK-1137,

Middle Permian. Scale bar is 1 mm.

. 21. Pecopteris anthriscifolia (Goeppert) Zalessky. Pechora coal basin. Lower

Permian and lower part of Middle Permian. Scale bar is 1 cm (A-D).

. 22. Ferns (A, B, D) and equisetophytes (C). A — Pecopteris helenaeana Zalessky,

23.

spec. MZ VF 14738; B — Pecopteris anthriscifolia (Goeppert) Zalessky, spec.
MZ VF 14739; C — Paracalamites decoratus (Eichwald) Zalessky, spec. MZ
VF 14740; D — Pecopteris cf. leptophylla Bunbury, spec. MZ VF 14741,
Locality: Vorkuta (see for further details: Isaev et al., 2018). Lower Permian and
lower part of Middle Permian. Scale bar is 1 cm (A — D).

Pecopteris anthriscifolia (Goeppert) Zalessky, morphology of the leaves (after:
Zalessky, Tschirkova, 1938). Lower Permian and lower part of Middle Permian.
Scale bar is 1 cm (A-C).

24. Equisetophytes (A, C) and a fern (B). A, C — Annulina neuburgiana

(Radczenko) Neuburg: A - spec. MZ VF 14751, C - spec. MZ VF 14746; B —
Pecopteris anthriscifolia (Goeppert) Zalessky, spec. MZ VF 14752. Locality:
Vorkuta (see for further details: Isaev et al., 2018). Lower Permian and lower
part of Middle Permian. Scale bar is 1 cm (A—C).

25. Geperapteris rotunda Naugolnykh, A — venation of the pinnule; B —

morphology of the fertile leaf: C, D — spores preserved in situ. Pechora coal
basin, borehole VK-12, depth 807.5 m. Middle Permian. Scale bar is 0,5 cm (A);
1 cm (B); 20 um (C, D).
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111.26. A-C — Permocallipteris adzvensis (Zalessky) Naugolnykh; D — Peltaspermum

sp. Geographical position of the localities see in: (Naugolnykh, 2014). Middle
Permian. Scale bar is 1 cm (A-D).

27. A-C — Permocallipteris adzvensis (Zalessky) Naugolnykh, D — Compsopteris
sp. A- C: Geographical position of the localities see in: (Naugolnykh, 2014); D —
Syr-Yaga River, the outcrop R-1/4, 116. Middle Permian. Scale bar is 1 cm (A —
D).

28. Permocallipteris adzvensis (Zalessky) Naugolnykh. Epidermal—cuticular
structure. Pechora coal basin, borehole NSK-210, depth 158,0 m. Middle
Permian. Scale bar is 50 um (A-E).

29. Permocallipteris adzvensis (Zalessky) Naugolnykh. Epidermal—cuticular
structure (line tracing). Pechora coal basin, borehole NSK-210, depth 158,0 m.
Middle Permian. Scale bar is 50 um (A-E).

30. Permocallipteris adzvensis (Zalessky) Naugolnykh, an apical part of the frond
with the pseudodichotomy (overtoping of the apical pinnae). Pechora coal basin.
Middle Permian. Scale bar is 1 cm ( A-D).

31. A-C — Comia sp.; D — Compsopteris sp. Geographical position of the localities
see in: (Naugolnykh, 2014). Middle Permian. Scale bar is 1 cm 1 cm (A-D).

32. Comia sp. Pechora coal basin, Syr-Yaga River, outcop R-1.4,-116. Middle
Permian. Scale bar is 1 cm.

33.Compsopteris sp. Pechora coal basin, borehole KhK-802, depth 168,35 wm.
Middle Permian. Scale bar is 1 cm.

34. Psygmophyllum nesterenkoi (Zalessky) Burago. Pechora coal basin, Khey-
Yaga River, outcrop 432-1127. Middle Permian. Scale bar is 1 cm.

35. Sphenobaiera sp. Pechora coal basin, borehole KhK-260, depth 243,9 m.
Middle Permian. Scale bar is 1 cm.

36. Rhipidopsis ginkgoides Schmalhausen. Pechora coal basin, right bank of the
Pechora River, 1 km upstream of the Danko-Shore area, outcrop No. 17, S.
Rossova. Middle Permian and lower part of Upper Permian. Scale bar is 1 cm
(A-C).

37. Pterophyllum sp. Cycadophyte fronds from the Vorkuta locality, spec. MZ VF

14750, A and B — reverse sides of the same sample (see for details: Isaev et al.,
2018). Scale bar is 1 cm (A, B).
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38. Rufloria spp. (A, B, D); Zamiopteris sp. (C). After: (Pukhonto, Naugolnykh,
2009; see this work for information about geographical position of the localities
studied). Lower and Middle Permian. Scale bar is 1 cm (A, B, C); D — enlarged,
without scale.

39. Vojnovskya sp. Pechora coal basin, the locality Kozhim-5 (see further
information in: Naugolnykh, 2007, p.42). Middle Permian. Scale bar is 1 cm.

40. A — Nephropsis integerrima (Schmalhausen) Zalessky, isolated bract; B —
Vojnovskya paradoxa Neuburg, male lateral reproductive organ in close
association with the bract Nephropsis rhomboidea Neuburg; C — Nephropsis
rhomboidea Neuburg; D — Vojnovskya paradoxa Neuburg, apical part of the
male lateral reproductive organ. Geographical position of the localities studied
see in: Naugolnykh, 2016. Lower Permian and lower part of Middle Permian.
Scale bar is 1 cm (A-D).

41. Vojnovskya paradoxa Neuburg. Morphology of the cones. Pechora coal basin.
Geographical position of the localities studied see in: Naugolnykh, 2016. Lower
Permian and lower part of Middle Permian. Scale bar is 1 cm (A-C).

42. Vojnovskya paradoxa Neuburg. The cone, isolated seeds, and bract. Pechora
coal basin, borehole SVK-95, depth 150,1 m. Lower Permian/lower part of
Middle Permian. Scale bar is 1 cm.

43. Vojnovskya paradoxa Neuburg. Reconstruction of the lateral cone. Lower
Permian/lower part of Middle Permian. Scale bar is 1 cm.

44. A, B — Suchoviella spp., seeds Samaropsis vorcutana Tschirkova, C — an
isolated seed Samaropsis vorcutana Tschirkova; D — three seeds of Samaropsis
sp., perhaps belonged to one and the same parent plant, the seeds are preserved
nearby the leaf of Alatorufloria sp. (the leaf is not shown on the picture).
Pechora coal basin; detailed geographical position of the localities is in:
(Naugolnykh, 2010). Lower Permian/lower part of Middle Permian. Scale bar is
1 cm (A-D).

45. A — Bardocarpus sp., B, C — Samaropsis spp., D — Samaropsis vorcutana
Tschirkova. Pechora coal basin; the localities Kozhim-2 (A—C); Kozhim-5 (D—
0); detailed information see in: (Naugolnykh, p. 41-42). Lower Permian (A-C)
and lower part of Middle Permian (D-0). Scale bar is 2 mm (A-0).
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