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Knoxisporites litevatus J¥5fiE, FR Retispora lepidophyla-Knoxisporites literatus (LL)
Wy BEH: Vallatisporites pusillites, Aneurospora greggsii, Cymbosporites cyathus, Rhab-
dosporites parvus, Cor vstis poretes mullis pinosus, Retis pora cassicula, Grandis pora cornuia,
Samaris porites concinnus, Retusotriletes triangulatus, Geminospora spp. FlDiscernis porites
micromand festus 3, Z{AFHF SPEERA LL HFAL, Z A B TR BLER, MAHBRER
3T T (Fa2c—Fa2d), ‘

IR BT RN D420 B E M VR A R 0 A 2 BB ERIRAL, AR R R R S LR, T

ER WL, Retispora lepidophytadkéZ BB, HIFLALH. Hymenozonotrzleias ex planatus,
Densos porites s pitsborgensis, Retispora lepidophyta var. tener, Asperospora acuta, Vallatis—
porites vallutus, Grandis pora echinata, Dibolis porites sp., Dictyos porites nigratus, Cymbos—
porites  formosus Fi Ancvrospora involucra, ¥R Retispora lepidophyta—H ymenozonotriletes
explanatus (LE) 4 (RIKRBEMI, ), WIBALEEEE R (Acritarchs) 1 h%i (Scole-
codonts) fLf,

2O ARZS AL L BEBR LL A1 o B 1 £ RRERLENBL, Ktﬂ B —-sgarh, ERARRMEL,
Retispora lepidophytafhs BB, BERBL, —BAH S &5 B 1—3%. F—k 11 B R4
Vervucosis porites nitidus, Tumnlis pora rarituberculata, 1 . varwwerrucata, H ymenozonotrileles
varius, Dict yotriletes submarginatus,S pelacotriletes obiusus, S, resolutus, Aurovas pora macra,
Amenros pora incokatus, GeminosporaiC ymbos ;boritas‘ SREE, EAEGE20%EL, Aok
WA BEES0%, EHER Retispora lepidopk_ym—Vermzcosisporites nitidus (LN) #F, & A&

A GPEERLNH L, BRI RERE BT Beie i (F 24 Tnla-Talbfy T #) 2,

LT HE, MARAK7.2m, FHHBGMET LB Reispora lepidophyta, R.
lepidophvia var. tener, Vallatis porites pusillites, Aneurespora greggsis, Grandispora corni—
ta, (. echingta, Verrucosisporites depressus, Geminos pora spp., %HC ymbosporites spp. . &
R LR Retis pora lepidoplytafiVallatis porites pusilliteskss B BAP, FEEA: Retispo-
ra lepidophvta var. minor, Rugospora [lexiosa, Acinosporites acanthommnmzllatus »Spela~
eotriletes crustatus, Hymenozonotriletes explanatus, Vallatisporites vallatus, Tumulispora
rayittberculata, Dernsos porites s pitsber gensis, Stenozonotriletes extensus, Rhabdos porites parvus,
Geminos pora spp., Grandispora echanataRiC vimbos porites formosus %, SEIRAFIh Hifk o5
HBL, (EERERIA R, | |

FALH T LR, BRZRAL T80 32 W Retdis pora le pido phytafV allatis porites pusillites
fF, A BEBENWM B Cymbosporites decorus, Grandis pora cornuta, G. gracilis, G.
echinata, H ymenozonotriletes commutaius, Retusotriletes crassus, Archacozonotriletes devonicus
var. minor, Aneurospora greggsii, Geminoes pora spp.. RN LB Retispora Lepidophyta
MV allatis porites pusillitesyh, BEWFPILH Retis pora lepidophyta var. minor, H ymenozo—
notriletes explanalus, Verrucosis porites nitidus, S pelaeotriletes crusiaius, Tumulis pora rari-
weherenlata, Vallatis porives vallalus, V. verrucosuo, Knoxis porttes literalusFDiscernis porites
micromant f esz‘w?’ff R
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Vallatis porites verrucosus—Aneurospora incokatus (V1) #, L AR LB E M F R R
LT, BMEINT G L85 T, A Punctatisporites irvasus, Asperios pora acuta, Lophozo—
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notriletes curvatus, L. bellus, Crassispora tvychera, Umbonatis porites distinctus il Cam pto-
triletes prionatus®, Tumulis porafiDensos poritesEixm, & 8 & 81 30—40% , fhfi Tuma—
lis;bom dentala, T'. raritubsrculata, 1. variverruculata®

OehEE S A YA FELAE Baculatis porites  fusticulusfAuroras pora macra By 4k, R
Baculutis porites fusticulus- Auvoraspora macra (FM) 35, EBFAE. Crassispora irychera,
C onvolutis;ﬁom verusia, Colatisporites decorus, Dibolisporites abstrasus, Umbonatisporites
distincinus, 7 Kraeuselis porites hibeicus,Waltzispora planiangulata,Vallatis porites ciliaris,
Convolutispora vermi formus, Laevigatosporites vulgaris
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epidophytafiVallatisporites pusillites, EFHILBT W HE, H£AMME K 55 b #£ 3 &7 26
WVallatisporites pusillites, LiR1E ¥ MYARL Sy FE -, XFHHELEFIRE REF
(AT H AN S
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X 7=l & R YunnanellafYunnanellinaf)'54% 4 B3, FTARFKHHAZ FiH ~E#H &R
A FOH, Z4LU ™ ESH HE B 1L AR, EEA: Hamatopkylon wverticillatum,
Lepidodendron kirmeri, Leptoplloewm rhombicumFC yclostigma kiltorkenseds, i 20—50mZE
Hio

B 23 454 B i % KRBl Retis pora lepidophytafiVallatis porites pusillites #3F, LA
UL Samaris poritesfVerrucivetusis pora k¥, A5 . Verrucivetusis pora magni fica var. magni—
fica, Acanthotriletes similis, Rkabdos porites parvus, Lophozonctriletes scurrus, Grandis pora
cornuta, G. gracilisfiAncyrospora sp. %, FI T HE b i HikeBERY » KB Tob (B2 3k 1 1B,

B FNATERIBBR ZMRetispora lepidophyta, Vallalis porites pusillites, al R Retis pora
le pido phyta—H ymenozonotrileics explanatus (LE)#5, &4 Grandispora cornuta, Geminos pora
spp., Knoxisporites literaius, Raistrickia spathulata, Verrucivetusispcra wmagnifica var.

-magni fica , Stenozonotvileses extensus wmedius , Spelacotriletes crustasus , Samaris porites
spinosus® (BJRR I -3),

B F 114 LB FLARetis pora le pido phytafnV errucosis porites nitidus JF#fif , FrRetis pora
lepidoph yia-Verrucosis porives nitidus (LN) 4, & B W FA: Apiculivetusis pora nitida,
Rasistrickia macrusa, Dictyotriletes submarginatus, Cymbosporites decorus , Geminospora
spp.. Densos porites s pitsbergensis, Tumulis pora rarituberculata, Vallatisporites pusillites,
V. vallatus, Retis pora lepidophyta var. minor, Hymenozonotriletes explanatus, Rhabdospo—
rites micropaxilins, Discernisporites micromani festusf1S pelacotriletes vesolatus™® , 8 {1141
M A A LA SR LEMLNAT LR, BAHHR N (Strunian),

KHEAM FE-FHHZ b, EBREREZT, IKEBERBEAE, K EBREL, M1omAL,
FEBLAEV allatis porites verrncosusfllAnenros pora incokatus ¢ fie, #H*4VIEE, F #LL Bacu—~
latis porites fusticulusflAurorvaspora macraly ¥ , REMYF X4 £ B . Crassispora trychera,
Ristvickia maculosa, Vallatisporites wvallatus, Densosporites spitsbergensis , Tumulispora

variverruculata, Dictyotriletes submarginatusFlDiscernis porites micromans festus,
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Table 1 Stratigraphical distribution of the Late Devonian and

Early Carboniferous Miospore Species in Hunan

- >y 2-5% 5-10% <10 %
L e # it B A xr H
(Age) (Lavtn:lsDcvvqhian) (Early Carboniferous)
] — ERHE
B LA /'/ v
B (Species | . Brow | k@
LL LE LN \2! EM
Biozone Biozore Biozone ‘Biozone . Biozore
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Retisposa cassicula

R. lepidophyta

R. Iepif-lo[:/zyta ‘var. minor

Valtatisporites pusillites b f -

‘Grandispora cornuta -
Geminospora spp. _——?
Cymbosporites spp. - - -

Gristatisporites echinatus

Rugospora flexuosa

Aneurospora greggsis

Samarisporites concinnus

Knoxisporites literatus

Densosporites spitsbergensis

Retispora lepidophyta var. tener —

Vallatisporites verrucosus

Asperospora acuia

Vallatisporites vallatus

Grandispora cchinata

Hy m;pozonotrilctcs explanatus

Verrucosisporites nitidus

Tumulispora rarituberculata

T garivcrrucata

Dictyotriletes submarginatus

Spelucotriletes resolutus

S. obtusus

Auroraspora macra

Anenrospore incohatns

Baculatisporites fusticulus
Crasstspora trychera | ——

Convolutispora venusta

Anapiculatisporites delicatus

Umbonatisporites distinclus

Camptotrilcies prionatus

Tumulispora dertata

Lophozonotriletes curvalus
L. bellus
Colatisporites decorus

Umbonatisporites absirasus
9Krauselisporites hibercus

Waltzispora palntangulata

Vallatisporites ciliaris
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PE—TRBRNRLIOM 7, L&/, H)TZRH. &RAHG. 1 Kedo™® §{§iR oy 5
B2 e kI f B A R AL R B pofla-F, JESL T10OANTRT4F, #vk 7 3 1T H (19 Dankov-
Lebedyan LK Bl Retispora lepidophvia, A AZM{UHBLFILE., EHLI2Z FIHBA R/,
R0 R DM Retis pora lepidophyta minor, SRIGH R ZJER BRI Lo phozonotriletes
malevkensts P IR B R EE . Kedo E FUR B i Pripyat 2 M kL NBY BE i Malevka L2 % Bl Retis—
pora lepidophyiaRl Valiatis porites pusillites i, %2 B E %‘é}%ﬁﬁgaﬁ Ph s, (O
450 g W Retis pora lepidophyvta iV allatis porites pusillites 1 ¥,

M. Streel'fE EE R LT 1By Evieux FETE (1Y Fa2d) ‘KRB Retispora lepidophyvia, %
T Pk B Talh F %, Streel i JA MY 14 05 ik WHIC L RO 2 MR o A5, B4R, TEW]
Retispora lepidoph ytaf\Vallatis porites pusiilites XN UE8 . FIRBRBSHE AT T ET XL,
WP T RBMBRA S &I (1935) W@ faGattendor fia Wity ik B S iR BIO TR 48, 1ok

FURFIZ AT RO GLFUAR ™ T Talbfy T, L OR (24T Retis pora lepidophvia Ho M HLE I #E #1 4 Me
Je 2T 10y SURTRERE MY, I APAE AL MY Tnlb LB 21 %

Streel FF AL (LRI POH R MAE R MK RE — AR R R LM £4F, FHK
Vallatis porites pusillites-Retis pora tepidophyta (PL)Y #f, 44 Fazd-Tulb iy T, L4598
Dictyotriletes trivialts—H vmenozontviletes ex planatus (TE) Hf,#14Tnlb P4 Tn2a, IR 2.
ARABERERNETolbNBAOPLAMTE 2], KBEMMT Gatlendor fia subinvouda 3k B
EOF DAY .

Ko, G Dolby 9L R IH AU Z b R ] T 45 Streel 76 LU F1 7685 3 5 4B X 38
SLRTR B — R F PR LA AR 09 FAF, DL X R, BeR M at K3y, ik
He T Verrucosis porites nitidus Vallatis porites verrucosus (NV)HFHI 4 H i o 2 MUK 45 FuZ 4%,
ARG K. Higes" O RO (UEREILXEE — R ARELE, RS FEANM #HA4
W) & W f F . TEVREE S0 R 75 Ul Hasselbacatal i, LNHF {7 FHangenberg 5140 Y ki, B
% MR 483 18.5—120cm Z AL I, A1 R RV S5F B Siphonodella sulcata 1B
PLPIEA M B,

Retispora leprdoghyta Bttt RYERIRR, EITIZ A THEER . B, B2, ek X
. BIAEE . FLE W R RFE FH 0, {ER K, Retis pora lepidophyia sy fith 1-43)71Z.,
DA VG R B G FOE 0 9T D G RO R BN AR v A, JLP AR BRI & I TR R X 3 A e B
i, HED. C. McGregor (B, &Moo R & AELLHET EALH30° 2, 5 Valla-
tis porites pusillites £ GV HE I R B FR 43 A,

i v B U8 7t — WLk R £ T AT e g s ML X ) R A LS, B ERANRILL. #h
oL AR AT LR VR b M X B F AL LEMLNA 745 ol L5 2R 18 R 30 M b X LR 2 4 ¥ A5 4 o
i -HE P (ERZRHLHY FAR Retispora lepidophyta~H ymenozonotriletes ex planatus (LE)
5, LIEFRle pidophyta-Verrucosis porites mitidus (LN) #%), B-E-T4 ks frtgMi, A
25 fHL Retispora lopidophyta 155 145, B T0-F-8 5 b 20—30% , Mt RES: T35 509%,
Vallates porites pusillites, H ymenozonotviletes ex planatus, Verrucosis porites nitidus W55 )¢5
£ (D ' '

1 v e D€ At 52 A Bt W) Densos porites F Tumaulis pora & at 2655, - A& Wk 20—
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MIOSPORE ZONES IN THE DEVONIA‘N—CARBONIF EROUS

BOUNDARY BEDS IN HUNAN AND THEIR
STRATIGRAPHICAL SIGNIFICANCE

Gao Lianda

(Institute of Geology, Chinese Academy of Geological Scicnces)

Abstract

The Upper Devonian and Lower Carboniferous shallow marine carbonate and

clastic deposits are well developed in central and northwestern Hunan, containing
very rich miospores. According to their stratigraphical distribution, five assemblage
zones may be established, with three zones in the Upper Devonian and. two zomes
in the Lower Carboniferous; they are in ascending order as follows:

1. Retispora lepidophyta—Knoxisporites literatus (LL) Biozone

2. Retispora lepidophyta-H ymenozonotviletes explanatus (LLE) Biozone
3. Retispora le pidophvia-Verrucosis porites nitidus (LN) Biozone

4. Vallatisporites verrucosus—Aneuros pora incokstus (V1) Biozone

5. Baculatisporites fusticulus~Auroraspora macra (FM) Biozone

The spore zonés in the Devonian-Carboniferous houndary beds are comparable
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with the LE, LN and VI zones of ‘Western Europe (Clayton et al., 1977).

The Devonian—Carboniferous boundary that was defined during the Carbonii-
erous Congress at Heerlen 1935 at the {irst appearance of Gdttendor fia subinvoluta
approximates the boundai‘y between the Tnla and Tnlb. In 1979, the International
Working Group recommeded an operational definition of this boundary:at the first
appearance of the conodont Siphonodella sulcata within: the evolution lineage of
Siphonodella. The position of appearance of the Vallatisporites verrucosus—Arcurospora
incokatus(VI)Zone is coincident with that of Siphonodella sulcata. Thus the bound-
ary between the Retispora lepidophyta—Verrucosisporites nitidus (LN) Biozone and
the Vallatisporites verrucosus—Aneurospora incohatus (VI) Biozone is precisely the
Devonian-Carboniferous boundai1y. According to the - spore zones, the boundaiy in
Hunan should be placed between the Menggong’ao Formation and Shaodong. For—
mation or between the Tizikou Formation and Changyang Formation,

f£F 2 & &
Rk, 193342 4, 1953 4R 50V FHB U P B s L TR KRG HE. S ER—ENFBREER
BRI F PR TiE. ST ERRB SRR, ERtRB2RASTRA
REXRER,
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