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F—T BRENHSERESREX

PEAZ (coal ball ) J& /= THEA ) —Fh g5 4%, B R 4r A HAg 5040 3 R 9 16 A
M3 R 2 28 k. AR P 0 W 9 02 AL 24 1 — AN 5y 2% B} ( Snigirevskaya,
1972), AAEY)E b S m B R IR IR AL PG AT . R A IS R 19 it
W ARSE ) F K (Scott and Oliver, 1904 ) i 5 [H 4 20 A% PRI L G IS, dEr
TRFBRA ( Pteridospermopsida ) iX—Hi R FAEYI R0/ 268, FEtt A A0 78
FET rEE—T

PEAZ PR A T B R A . B, FE VRO b S S B T SR A A g
— SR N B - TRRERINA YA, Rl R AR, th TRt e rdEfR L, BR—
BERFIR AR (A RA A2 ), —MRARMEEATIR AR A0S s T AR 408 A 35144 5 U
HER R E N T A BRI . Rk, R bR b A R 9T T LS EYR - R fy
FEANE . MHEENE, FEEYRERARNE . HIK, SRR TSz 2
FRUEIRIRFEARE DR R A2 E A rh A A RIS, RT DA T R4 B AR 2 B
AV RIRIS | A28 F NS R A L], X T BRI A B R S R AR A B
4R FAER

=T BESMREEYERESR

—. ESMNEZRRI M Bt IE 5 1

Pl ZMEEAZ B A T RN FD G SE P IX,  Hb B [ 5 AT et M B B AN R A B
( Namurian A ) %M £ 5 HH B B (4 3 86 25 18 ( Stephanian ).

. BN A

FERRI B T2 8850 A 1 55 5 2 (R % 4 b R 2 30T 1 22 2 T ok o 2 b L R 7 R
—UEE K, GO E | R PRI R, PUBEA RIS e E (Galtier, 1997 ). 5 AME
Snigirevskaya ( 1972 ) MUERE, I HAREAZ . KR RAZ A6 b o b B AR L 11

i T Fa 1 KR A% T T TR 1 R A A Rk i & A B 2 D ) ( Westphalian ), 3t
A 22 RS AR, s & R R R A%, S B R A B IE R E A
T K8, 14 fil16 —JZHEr s JERUX SeBEAZ W) I e 2 TR b e i i, R ek W 1k A AR A7 15 E
W W K A PR A A B L il Zalessky T 1910 4E8FSY, FEMIR TAEMIE
Zalessky (1910a, b, c; 1911; 1913; 1914; 1915a, b; 1923), Ja KMIWF9E T4 5
Snigirevskaya ( 1958; 1962; 1964; 1967; 1972; 1977 ) A, 57 Ik 4 o I8 AZ 1 i R
AN H K AR AR PR I I

JE 2508 K v 4 B A L B A R e — A e, (R R A A i R BET TR ST . 1%t
AL SR S K TC G, T A 3 8 B A R KR R R T i
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PERICE AL T ST A P, Jorp e R 5 i FOT B RPF R E % ( Hooker and
Binney, 1855 ), /5 Binney ( [ 1865 4 ), Williamson ( [§ 1871 4Ef2 ) F1 Scott ( [ 1895
AR ) XEE AR T T RGEMT, S E AR R 38 T RS R, S
TEH A — S [E ARG EE I T IR 5T, 4 Leclerq ( 1925 ) Xof HL A% B S ;
Koopman ( 1928 ) XBEUERZ AT ; Hirmer ( 1928 ) % EEAZAF5T ; Beckary ( 1988 )
XPUBEA AL BB ST Stur (1885 ) XHHETEIAZROMIIE S, VU BRI i b SR B A6 1 A2 /R
A MZERM A B .

11 BRMEZAIHBIES 7 (3 Galtier, 1997 )

] % ) . ;. 15
5 [ LRI Jak b VU BES s S
IR e iy . - )
s, m7
estphalian m3
18
" 16
}ﬁﬁﬁﬁc ¢ 14
Westphalian C ) 3
12
K8
C; K34
Wk B B . K1
B & . Petit Buisson | Aegir n )
Westphalian B G, 13
h1l h8
h6 h5
. Union/Upper G h4
M A .
5&%%} lian A Foot/Halifax h3
estphali X
PRalan & | Hard/First Coal g3
Kathari
MBIR C ? Laneshaw Finefrau- .a e
. ) Bouxharmont Finefrau-
Namurian C Bridge Nebenbank
Nebenbank 2 Rosari
? Rosario
HEIK B
! /l\_ Hauptfloz
Namurian B
PHEIK A
f /J\. Koksfloz
Namurian A
2. dtEM MR

JESRYHB X (A E B0 A T3, NS KA DI X A A% . T 25 [ A% T
AT R TR SR A REIX L AR A S DX RS PR X ( Phillips, 1980 ).

B F 42 52 . 55 L X ( Appalachian coal region ) A 9 20 & 4 B4, Ho R 4 4
Al H B M AR FB B Copland ( Taylor ) #5 ( Pottsvillian & Breathitt 20, #H 24 T K 1 &
Wk B ) V940 e WM AR Z BN 42 ( Monongahlan % Pittsburgh 41, 4124 T &k
MG 25 B HH ). BbAh,  FH8 75 M 152 47 335 J8 0 M 0 2= A 1A% T Alleghenian & ( #f|
T RN Y AT & C IR D 1) AR DA A, HTE 2R N B o M KR P B e X
Alleghenian ZA4H*4 ) Des Moinesian R4 KEMAZ . 1S A New Brunswick H#b[X
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FEA I . TEAGSE I H X R A AZ AR I 9 1 2% 345 434 . Foster and Feicht (1946 ), Cross
(1952; 1967 ). Schopf (1961 ), Baxter ( 1960 ). Good and Taylor ( 1974 ), McLaughlin and
Reaugh (1976 ), Rothwell ( 1976b ) F1 McCullough ( 1977 ),

7R PN I 5 A DX AR 2t (B AR M AR 8 3 ) B3 2 44 M P A R B R M
W) A 17 BESAEEAZ, HEN A &MKA Pottsvillian £ Brazil 21 T Block & (i F
ERESZ2gi M, A4 TERIM A B & B 1) Z & & 19 Mattoon 41 Shumway KA B (14T
R TR Y B 91 )o XX AL PR 43 A 0L 1] 2 WL Phillips etal. (1973 ) BSCEE. B
AL 60 2N R 0 e iR Sk, X SEBAZ S A 2 2252 Springfield A
B AN Herrin S4B

PN S X EAH 12 BESAEEZ, ENTRE0 0 RN . =M Hoe
L AA] N 0 S BN, X S 2 rR R B AR A A AR e AT S M Y Secor ML 5 IR LM K
Blue Jacket H A4 Pl 4E M B9 — 21, E N1 K Cherokee £ ( AH 4 T BRI 19 Bl & B—C
#9); R EeE AR s s HrdbER Cisco B Harperville 211 Newcastle £ (FH 4 TR
FIHEEZE B 11 ), dUSE M M X b SRR BB SR i i s AR (B re e —&al / &) 4
i T8 7= Newcastle BT Young £,

—. ESNEZPRIEY

MR Galtier (1997) HYEZS, KRR ATHEY) 70 J& 168 F; [Midls Phillips ( 1980 )
A5, KU AN At S5 I b DX A P G 24 130 J& 350 B, BT R R 4EE R Y 2k
B AAMEYI] Lycophyta ( AA#AZE ), #0417 Sphenophyta ( #2128 ), EERFEYII ]
Pteridophyta ( ELERS ). #RFHP RN T RN Pteridospermopsida ( i 1Bk ) MFHik H
Cordaitales ( £Hi53 ), A #4E Phillips ( 1980 ). Galtier ( 1997 ) FIT 434 B & & %58l
it DR U AT AL 98 Ui . X B AR ) 1 JB 44 04T T geit, A 138 MR (SRR HE T REiR R X
g ), HARfIHE .

1. AFAH)I] Lycophyta ( A#AZE) 3k 24 MR

Selaginella Beauv., Carinostrobus Baxter, Miadesmia C.E.Bertrand, Spencerites
Scott, Polysporia Newberry, Slorangiostrobus Bode, Bothrodendron Lindley et Hutton,
Bothrodendrostrobus Hirmer, Hizemodendron (Felix) Bateman et DiMichele, Lepidodendron
(Brongniart) DiMichele, Diaphorodendron (DiMichele) DiMichele et Bateman, Synchysidendron
DiMichele et Bateman, Lepidophloios Stemberg, Lepidophylloides Snigirevskaya, Achlamydocarpon
Schumacker-Lambry, Lepidosrobus Brongniart, Lepidocarpon Scott, Mazocarpon (Scott) Benson,
Sigillaria Brongniart, Sigillariopsis Scott non Renault, Stigmaria Brongniart, Paralycopodites
(Morey et Morey) DiMichele, Mesostrobus Watson, Mittagia Lignier .,

2. BEME#Y)1] Sphenophyta (228 ) 1t 21 4@

Sphenophyllum Brongniart (N.C.), Pseudosphenophyton Baxter, Bowmanites
Binney, Litodtrobus Mamay, Peltastrobus Baxter, Sphenostrobus Levittan et Barghoorn,
Calamocarpon Baxter, Calamostachys Schimper, Palaeostachya Weiss, Pendulostachys Good,
Weissistachys Rothwell et Taylor, Arthropitys Goeppert, Arthroxylon Reed, Calamodendron
Brongniart, Annularia Sternberg, Asterophyllites Brongniart (N.C.), Calamites Brongniart
(N.C.), Asthenomyelon Leistikow, Astromyelon Williamson, Myriophylloides Hick et Cash,
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Zimmermannioxylon Leistikow ,

3. ELFRIYII ] Pteridophyta ( LRSS ) 33 4@

Anachoropteris Corda, Apotropteris Morgan et Delevoryas, Psalixochlaena (Will.) Holden,
Tubicaulis Cotta, Sermaya Eggert et Delevoryas, Botryopteris Renault, Catenopteris Phillips
et Andrews, Eopteridangium Andrews et Agashe, Norwoodia Rothwell, Pteridotheca Scott,
Rhabdoxylon Holden, Sturiella Weiss, Ankyropteris Stenzel, Zygopteris Corda, Etapteris P.
Bertrand, Biscalitheca Mamay, Corynepteris Bailey, Notoschizaea Graham, Stauropteris Binney,
Psaronius Cotta, Stewartiopteris Morgan et Delevoryas, Stipitopteris Grand’Eury, Acaulangium
Millay, Andrewsiopteris Baxter, Cyathotrachus Watson, Eoangiopteris Mamay, Scolecopteris
Zenker, Cyathothecha Taylor, Sclerocelyphus Mamay, Verticillaphyton Baxter, Holmesopteris
Beckary, Clepsydropsis Unger, Rowleya Long,

4. TR Pteridospermopsida ( FfFEkIE ) I 38 V@

Callistophyton Delvoryas et Morgan, Heterangium Corda, Lyginopteris H. Potonié, Lyginorachis
Kidston, Microspermopteris Baxter, Schopfiastrum Andrews, Medullosa Cotta, Myeloxylon
Brongniart, Sutcliffia Scott, Aetheotesta Brongniart, Albertlongia Taylor, Callospermarion
Eggert et Delevoryas, Codonospermum Brongniart, Compsotesta C. E. Bertrand, Conostoma
Williamson, Coronostoma Neely, Gnetopsis Renault et Zeiller, Hexapterospermum Brongniart,
Lagenostoma Williamson, Pachytesta Brongniart, Physostoma Williamson, Polylophospermum
Brongniart, Polypterospermum Brongniart, Ptychotesta Brongniart, Sarcospermum Deevers,
Stephanospermum Brongniart, Taxospermum Brongniart, Tripterospermum Brongniart,
Tyliosperma Mamay, Callandrium Stidd et Hall, Dolerotheca Halle, Feraxotheca Millay et
Taylor, Halletheca Taylor, Idanothekion Millay et Eggert, Potoniea Zeiller, Rhetinotheca Leisman
et Peters, Sullitheca Stidd, Leisman et Phillips, Telangium Benson

5. FHAH Cordaitales ( FHA% ) 4122 1@

Amyelon Williamson, Radiculites Lignier non Zalessky, Mesoxylon Scott et Maslen,
Mesoxylopsis Scott, Cordaites Unger, Pennsylvanioxylon Vogellehner /Cordaixylon Grand’Eury,
Gothania Hirmer, Cardiocarpus Brongniart, Mitrospermum A.Arber, Nucellangium Andrews,
Cordaitanthus Feistmantel, Cyclospermum Seward, Diplotesta Brongniart non Cookson et
Eisenack, Leptocaryum Brongniart, Leptotesta Loubiere, Rhabdospermum Seward, Sarcotaxus
Brongniart, Cladites Scott, Lasiostrobus Taylor, Poroxylon Renault non Andrae, Stelastellara
Baxter, Endoxylon Kidston,

=T SPEEZEDHEER

R E, RS AT 20 titad 70 4548, miES (SE ) 7 19 a2 8 (Hooker
and Binney, 1855 ) St P A%, Bl R R IMEAZ V) b s 2 SN K SR X TE R A1,
P AR HZE e T A R A TE R L. A PR X s IR AT, BOANE
FERBFERE T, A BN TTERE T KR R ER S 4G E R AR KRR, h E bk
CEPRRIU A 27 B ) o 2R 0 H 2 3R B R Bk Sl TP T e S A, (HARRERRIA,
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FREMLHEARE P EBAGHEDT R T A Y=, EEE S THEYFF R 8z, Rt
i 7 K E SO R

L TFRAAZAE B R B, E AR, B h ERLE B 5T T b4 2 A (=
kA BE A st TS AR [ BUFR R L (dbat) Jo XM Z A AIER A 20 HHE20 80 4F(4)
R TR NPT R AA, ATE e /a e 1 3 AR LR A AL | ok
JRFEILESR T 7 AR AE A 2 AL R . A, BERBLABISE RS S Be . R
b AEBE (BUARERIIE TR ) FIER M BER Tl 2 55 Bt 56 I Al /0 i i JEAZ AR P
FIAE

BT REEMMRERE

SERAEY) BT T I7 R — PR BB R T i, A ESMA R HOR
FHEAE G, H EEREA/EA Taylor and Taylor (1993 ) F Galtier and Phillips ( 1999 ):
RE MR 1RR (1981) ELBEMESE 4% (1992) BFALH 3, Jo5 # o iy F 85 X il 45 4%
(2005) B, X XTI 7 ik RAER A4 . 0 T45 R 8% 2R 48
& (peeling methods ), BIJe¥EIER A AV F ALV, SRIG¥VIIRNE T4 5% WS
thiRrhiR I 20 s ZHKETE], MR = HZ T E; FRERME YmE EE TRk T
Zomhe, R BHRE; RSB A YIEe BB T RA M/ NEA & TN
VI )5, i ENERS R, SRR SRR 4 R, SR RN SR, gk
PAFHAREY N TR E GO HS I 8 B AT A BB F A AR sl OB, (H S 2 SR AR
PRI A TS FIBRAR o ARERAS 458 B O R AR ) S M B8 R Dm0 4 8, Fvh
PERS BN S KA SR A B, R T, e T LS S T ISR

FLY BREENIERSE

A A57E Taylor and Taylor ( 1993 ) % FAL AP P KRG HERL |, 2% T
fh—2e KRG, BT RRE, 1EAFEEEREDI 0.
S JEk[ ] Rhyniophyta
T_#k|"] Zosterophyllophyta
—Hi#k[ ] Trimerophytophyta
L1FAEY)I ] Lycophyta
H&p% H Drepanophycalles
J5 45 £1# H Protolepidodendrales
K H Lepidodendrales
# A Fl Ulodendraceae
i A #} Lepidodendraceae
7T A} Diaphorodendraceae



HENAEL Sigillariaceae
f1#5 H Lycopodiales
HAAH Selaginellales
A H Pleuromeiales
JKAEH Isoetales

HIH4EY) ] Sphenophyta
P H Pseudoborniales
i H Sphenophyllales
AWk H Equisetales

P A%} Calamitaceae

AIAEl Equisetaceae

HFRAHYI ] Pteridophyta

JEHERR M Eusporangiopsida
BiARH% H Cladoxylales
Iridopteridales
PI%4H% H Rhacophytales
A4k H Coenopteridales
W 5% H Marattiales

Jii)L/hE H Ophioglossales
JEL b6 T E R 4 Protoleptosporangiopsida

L1 H Osmundales
Guaireaceae
L5 H B} Osmundaceae

THAEHR 2N Leptosporangiopsida
BEHERRFL Botryopteridaceae
[A] & Bk £ Anachoropteridaceae

Psalixochlaenaceae
Sermaceae

Bk FL Tedeleaceae
4 0F} Schizaeaceae
H H%} Gleicheniaceae
52 Bk Bl Dicksoniaceae
RPEL Cyatheaceae
i@ % #} Matoniaceae
Loxomataceae

XU Bk FL Dipteridaceae
K& Fl Polypodiaceae

AW BBk FF Tempskyaceae

# H Marsileales
¥ H Salviniales

HI#RTHE4 ] Progymnospermophyta

B R
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W 2E U H Archaeopteridales
P H Noeggerathiales
A AK H Aneurophytales
I bG8k H Protopityales
Fi-F4H41 ] Spermatophyta
Fh-F k4 Pteridospermopsida
FZE 1 H Calamopityales
Buteoxylonales
“=E5 H Lyginopteridales
#EA H Medullosales
YEWNA H Callistophytales
J1if H Catoniales
Z5¥FH Corystospermales
JEAFH Peltaspermales
H2EU H Glossopteridales
VR Cycadopsida
K H Cycadales
A J5 8k H Bennettitales
R4 Ginkgoopsida
O AL B A E AP ALY Gymnosperms with obscure affinities
W H Czekanowskiales
5 RIS H Vojnovskyales
A A H Pentoxylales
KB4 H Gigantopteridales
LR H Gnetales
FARAZN Coniferopsida
ik H Cordaitales
FARIH Coniferales
Utrechtiaceae
Emporiaceae
Majonicaceae
i #2%} Ullmanniaceae
Ferugliocladaceae
Buriadiaceae
LA PYFAR} Palissyaceae
E®EFZFL Cheirolepidiaceae
Pr#%8t Podocarpaceae
M ERZFL Araucariaceae
FAE} Cupressaceae
#2%} Taxodiaceae

Arctopityaceae
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FAF} Pinaceae
HIMER] Cephalotaxaceae
21 G A2F} Taxaceae

iR Ry Foeh, HaikEAR ., —SLEEP O AL E T L.
FMMEYI] Lycophyta
%A H Lepidodendrales
5 AF} Ulodendraceae
% A%} Lepidodendraceae
Z¥ A%} Diaphorodendraceae
HENAFL Sigillariaceae
L] Sphenophyta
f2nt H Sphenophyllales
A, H Equisetales
PR} Calamitaceae
AW Al Equisetaceae
HLRMYI ] Pteridophyta
JEHE K 4 Eusporangiopsida
G4k H Coenopteridales
& B 3% H Marattiales
JF UG T BEHR 49 Protoleptosporangiopsida
284 H Osmundales
Guaireaceae
THHERR Y Leptosporangiopsida
TLHE H Filicales
REREFRFL Botryopteridaceae
% F} Anachoropteridaceae
Psalixochlaenaceae
Sermaceae
H R Bl Tedeleaceae
Fh-FHE¥1 ] Spermatophyta
Fi-Fk 44 Pteridospermopsida
4% 14 H Lyginopteridales
A H Medullosales
1EM A H Callistophytales
AN Cycadopsida
78k H Cycadales
FAKI4A Coniferopsida
FHk H Cordaitales
¥AM1H Coniferales



