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FEHRANEMIINER R RE/LE, BRI ENT R LIELRER, FE TR
CIERA_ERBRHEA I SR BB X T HFIEE BEE/LEMA LETHR.

(=) ERRZANEBRREKEROENBETRTAR

EHENES HAREATNERRESAR. BE/LERSMREEFSHHTE
BT EEW Hirnanta e, 12 (B D: SNRREBZIED; HIHELREFFH;
PO R NS L Fl = 3 s PR R B R = m P L E By S RH B H
s R ARINBELINGEE =M 8 Dalmanitina, TRMELLT Dalmanitina
B A, FLENBIR LR Hirnantia F1 Kinnella J&: ILPER THIFIL™; SM4H
FEAIEREY; HRHERALEY; BRIEGEBRLY; BNERHE?; AR BT H
X9 mERUMIEREELY, XEEYFOLE, TENETEEZEARASGE5ER

A1 FHELER
LA 2.0 40 s 3-Hmd R 4- HlErD; 5S-FlERR 7, 6.BREMRS; 7.5kE
FERER: 8-WIdLE A 9-FIlRm; 10.FH)NFHL; 1. EjiHeTs; 12. SNk 13- SR
L4 B MNIER s 15. e kiTs 16.TAERT; 17. 30wl 18R 19. 7 REd

1) M4 PR 1974 £ 88K,

2) BB 2% 1977 g5k, M)XK JBA19784E ¥kt
3) =EEXMBAFIIG )X JUBA 1977 £ ¥5%,

4) HEHRET 1978 £ %k,

5) TR 1978 skt

6) BRITIXABA 1977 ££75 %),
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4 WA HINFRAOTE 0 B R R R AR AUPRE 5k B X1 o

TEBEEARRMTORRELER . LRENER,BBRZTRIS A 6 A, ERRE
ERE VA AT A

4. Diplograptus bohemicus 5

3. Paraorthograptus-Diceratograptus mirus &5

2. Tangyagraptus typicus i

1. Dicellograptus szechuanensis Wy

D. szechuanensis Wi 2 LIS AN -5 Hirnantia F1 Dalmanitina ZhEER R, A
TA¥B Diplograptus bohemicus (Marek) ZERF RWAPSTELITHEMELE, EFH D Glypro-
graptus persculptus T HIIF MRS EIsR B I , it {13 77 E PRI ST LR 2 7 T AYo

AT 357 UBR Hirnantia F1 Dalmanitina X _ R EHINIR ZT LA BB AR SR
HARBIRERE, D EREREF AR T HEMTZ: (F2)

(1) MENNZETASHHOMSHAL 0.59 2K, FE 0.27 KRHMEE Paraorthograptus sp.,
1978 4£ 9 B Richards, R. B. {§1% & EH: Dicellograptus anceps (Nicholson), 8 0.32
KMBEREEEN Hirnantia SiYEHH EER, EBRRBLRAERSEL Glyptograptus
persculprus Salter, (AL HR4E B BAPHLT Paraorthograptus-Diceratograptus mirus B K1 Diplo-
graptus bohemicus Wi, Hirnantia ZhYFRINIBNMEYE—MELGW. TIMNRKHEOE
e 5P ESTAE R

PO PR E AL E EETEGHRMESAINLL Hirnantia hEEAEIBEH Da-
Imanitina "GRLT Diplograptus bohemicus i 2 1., Glyptograptus persculprtus #2F, WER
{UFEY4 Diplograptus bohemicus T5¥EiRo

Q) FEMEREHBRUESALL 2.1 K, T8 1.1 KMES Dalmanitina T EER —1%
BRI (E Hirnantia), LIESBRELER Amplexograptus of. suni (Mu) [fj FIRHTHEE
B EA Yinograpius disjunctus (Yin et Mu), J& Tangyagraptus typicus Hio AW EF A
BRBE L, S Dalmanitina WEBEIEYE Paraorthograptus-Diceratograptus mirus o

LARTHABOFFBHETTBIL 0.15 KB h Dalmanitina 5 Paraorthograptus 3t
G, B4 3.89 RMME YIS Paraorthograptus G EA , A HEL B RIBLE, S Dalmanitina
HIE B AEY Paraorthograptus-Diceratograptus mirus T 5t TR ES o

(3) BRARAMEZLAEMBHRERETFAEEHERAN, FEERR 30 AR (BFHE
EREEEERTUERN KWL W Hirnantia §1 Dalmanitina, [ 0.1 2K, X TFHREH

e Orthograptus trancatus abbreviatus Elles et Wood, H IR LIRA L Glyprograptus tama-
riscus Nicholson ZFZE A, JLALF A FTGBIZ R L. BEEAHE SR LS EME, Bl
HIME 0.35 REBE 5SS 0.1 RIS Hirnanta NEERF LIRER. EHik, 2
REERATHUSEZANEBRANL, BUNRHATSESRARKNTEIATSZ
T 0.3 K&to Dalmanitina S EEER TREAMER AR K,

(4) HIREBRLLE Dalmanitina 5 Glyptograptus cf. persculptus Salter FeHz, 4 Ik
THETNEAERR.

(5) BN TEENMEFRALRE I, E 8.9 K, £HIYE Dalmanitina B Leona-
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spiso TMEMATRERET Diceratograptus mirus Mu FEXIZHFE T K/NT 0.2 K, HEEE
LRA & Glyprograptus cf. tamariscus Nicholson, Dalman.tina F. Pristiograptus cyphus Lap.
FIEALEEMLE BRATA 0.7 Ko MM EFBUN AT L BML Diplograptus bohemicus HZE
BRBEL Akidograptus acuminatus o TMHHFHA TR 2.05 REWNMESER: Climacogra-
ptus sapernus E. et W. NWiSR: Fardenia, Triplesia, Okoplesia, VAR R i 6.85 3
ERERMEFER: Diplograptus cf. modestus Lapworth F[JIEH Ro HEHREMAERE
HARARLLTUESAN, Dalmanitina nanchengensis Lu FINIREE D, ZEX—ME
Akidograptus9 ST Climacograptus supernus E. et W. 2 F REEEZEIE,

M ERBIE TR W] ME NG Hirnantia®] Dalmanitina S EERITE N BRRE—
B RHMR. BEEN: HTFXEHMIANNEFERE R —R, NIREE G HE
A5 ZMN B R, A X B E AR R EEMUT S

(=) B Hirnantia j#% Dalmanitina FHHBEHHRSBRREB RS

M EFT TR QUK TRV B S M Hirnantia BRI TR 556, {042 Diplograptus
bohemicus HFHEHA, MEIL. MIREMEINRY Diplograpus bohemicus o KT HRE.
G BRI REMEL Dalmanitina RN E, HINPRA T W B Paraorthograptus-
Diceratograptus mirus iK1 Diplograptus bohemicus M5 EXE, (HE EE 4 Glyptograptus:
persculprus T RRER(INE TR BB HRE), RO R B % Orthograptus wvesiculosus
W ). Bit, ENREREANEEARRKN, X Hirantia S)WIBER] Dalmanitina
BN BN R, ANERNZ. REATEERRBEIRE Hirnantia SWEHITR
5, ABXS Dalmanitina B BENMTIR, BREIFERLNER. ML Dalmaniting
BT E R R ER R AR, TAMY Glyprograptus  persculprus HHEE LM,
BESREIIBRIGR , Ti HAEANBIMITAEY Orthograprus vesiculosus MBI E TR R
WMHELL Hirnantia ShPBEER, Dalmanitina BBt RIERB AT EE AR, T2 48X
Diplograptus bohemicus WHIMBE R IIAEZE AR, M HAEY Paraorthograptus-Diceratograptus
mirus Wi (S§T Dicellograpius anceps HIRE)MMENFSBEIAAETHER, EERERNES
HARAR R RETIGEN NI AR WIR G5 Dicellograpus anceps BRI T o X—REBR
EAHR, ATHRDUMAX—AEEERMANEIARSEER LG EERT
(G Do

() RPENEERFLOEFEILE

SR P T B AR R R BT T IR 5 TR B > [, T
FEBEBRERE 1.4 XME S Glyptograptus persculptus Salter F1 Diplograptus aff. modestus
(Lapworth.), H F 0.4 KEHES Dalmanitina, T 1 20 KB 1 Pristiograptus cyphus
(Lapworth) —RFNELWo ZRFEWH Dalmanitina BEEE Glyprograprus persculptus
TR B BBIE Akidograptus acuminatus o

AL FELLIE  (Panghsa-Pye) AWE, TEHE L5 KMBES Dalmanitina,
Leonaspis &, K E& Glyptograptus cf. pgrsculptus, Orthograptus vesiculosus %—RFIEH
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RELY, REANSEARKLTHEFELREREAY ,MARETESTRRARKE
(Nyaungbau) Z[8, Dalmanitina BhEHUN HEREL,

WMEESITE - F R W5 L%, Dalmanitina 55 Diplograptus bohemicus (Ma-
rek), Glyptograptus persculptus Salter JELET Dalmanitine B, XZHRFRHIA R,
X BH| Diplograptus bohemicus B5F] Glyptograptus persculptus HrRIAL BRI, {HXAHIX
SEUTHET Y, Damaniting BB 101 K, R4ZE. BRERMEERAFRLTHE
AU B Eo

FR2ZB/R R E-BH X R Hirnantian B HRHIX 2= 84E%148 Rhuddanian
Bt Cwm Yr Aecthnen JBE54 Glyprograptus persculptus Salter, PFAJZiiR/R 4% Hirnantia B
Hirnant JREF1 Foel Y Ddinas {8 ESFE'E Hirnantia T, XS5 EMJIZELHN
S5, REATEEARARRENT Glyprograprus persculprus 5 Hirnantia 7)) Y T
2 18le Foel Y Ddinas J2 52T Rawthéyan B Moelfryn e85 Dicellograptus anceps (Ni-
cholson), B4 EI5 Paraorthograptus-Diceratograptus mirus i%ttl, K, Cautleyan B (&
D. anceps) I Pusgillian A =]5>BI5 Tangyagraptus typicus TR Dicellograpius szechua-
nensis Hiditho N EABREATERM EHERBEAT Z0,

HIEZ B Dobb’s Lin I, HIFEZANEANBEBATMEZRFARERD, BE
9 Dicellograptus anceps Hi'5 Glyprograpius persculprus T2 [01A 3 X ENMEIRHBE A,
—REAIBWREE S Hirnantian B35, BOAREWIEL (J. K. Ingham) 4R, fh7E HLHE
BERENTEAM=M B, Glyprograptus cf. persculptus Salter, Climacograptus cf. normalis
E. et W., Climacograptus cf. extraordinarius (Sobalevskaya), X HERMEHRN
BRERFFWER T EKREM A Hirnantia 72 fhEIE EHR Ko

WA KW Barrand ZHIMPIRGER SHEEE K TEHAMAEL, Kosov HREH Di-
plograptus bohemicus (Marek), _LE¥8F Hirnantia, Dalmanitina & 58 EfE FPHRAEH
Diplograptus bohemicus Wi [ ¥ b & Hirnantia, Dalmanitina BIVIF AR LAY, RRELL
BHEE Hirnantia T2 L BAE S Glyptograptus persculprus TRIHE, MIERE X T
WX REIT Akidograptus acuminatus (Nicholson), {Eﬁﬁ@%%ﬂﬁ%%ﬁ%ﬁ@ﬁljif%dﬁ
EHiERE. FA KW M Kralav Dvur BINE Dalmanitina, Hirnantia, Dicellograptus anceps
(Nicholson) SB[ SETAIEHM Tangyagraptus typicus TR Paraorthograptus-Diceratog-
raptus mirus 3T o

BE2HEE, REARNEHRAKRRIE Glyprograpius persculptus 5 Dalmanitina |2
203, Dalmaniting 2B B

BAREEZ R TWELSHEXE Deep Creek MPPEIEREF™ Dalmanitina™, H I 40
HUZEF= Glyptograptus persculptus Salter, RIRFIEERALKNET Deep Creek b
HMAEE -5 T X Bolindian JBE(E Dicellograptus cf. complanatus Lapworth) 22[d],

(m RE

M EMEIMERE, RERNEERRRAENARERET B RAER . BERE
ETREF L RBERER, Flin @ ZEhE Diplograptus bohemicus Wi 5 Glyptograptus
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persculptus 7 A EBREBELHT? @ Diplograpius bohemicus 572 Dobb’s Lin
AN 3 RENMEES ELOUCERYE . TREAEH, INA Diplograptus bohemicus N5
Climacograptus extraordinarius A, H L EBIEE., ® WMELIER Adkidograprus? HIE
R AHILEITIBRENR? @ Dalmanitina ShEEor 757 12, BT X, EERFHERIRE
MR R EEE AN R —5m 505,

EEMEERARR UMXAOMEE, RRAFHEARFERTE Ukentes ZH 9> T 7
o AO—WRT HMETETOMETHEANOBIE, AN EARBLE, BMmi15EA
WHIMERRAT L kTR, BETED ARIRREERATNERT AR R AE, SZERREYE
RIEHARLREE TS EYHETEASRNER.

BRiE %, PERBARANE™ERRLET Glyptograptus persculprus T 2 e, Hirnantia
B EE 2 TR, AR B EHIX Dalmanitina ShEE 2 TREZRIITHI, BATE N H &R Lo
HE MR EERGATNESEARARHAANETRRHE R IERAMANERARAARET
Akidograptus acuminatus T 7 JEE ik Bl B4 R E 4y MR B Dalmanitina B EE BB
WL ERM A AER BN HANMHEFRER. AREBANEHRRRET AL,
Dalmanitina By EETR IRA R Hirnantia SRR EBNEEEN AR, £HE
REMEBHBENERRERERMETARRERLELE, RNEHE LR MKt
FREI TIEEHEY EE Dicellograpus anceps Wi E Mo

TEEPTXRERERMEHRNEINE LIERERYE, HRX—RBNEEMREE
BFRALEX,

Z. PEEERSERRSHN

FEEREARLERAR GG, BEMEAESEXXE SR, BiiiRER
MERRRETRILEREZIN ZIEMPEE T RS RRERTT.

PEFLS T RERSERANESIIR, EMARARS RNEBRHR , S EREAR
MERRAREBRETHLEREZE, HEBZE 1959 EFE2EMBELWSHMEE A7
FEVH X EHHFER A URE T £ FAENSETT R, § ERRX—-RERNE
I [A) R, B R AE & MR R IR A 5 E A Ro

(=) ERRNRBARKKEEMBEHEOTHR

DEl, PEERATBEBRAR, ZRIX—BRETHREA Dictyonema-Asaphellus 5
SR Mictosaukia-Calvinetla 52 |0); T XX RIEREERIFE Asaphellus inflatus T (B
Wanjiangting-Loshanella 58X, Dactyocephalus dactyloides ) 2T 3 LR A TEIEIEA
Dictyonema-Hysterolenus 5 STAFHIAE Hedinaspis, Charchagia FIME Z8]; $0&E LXK XY
FEIHIEEE Ceratopyge-Apatokephalus HHIIER o

B, ERARNEMAAKMNENEHERRERRK, RUTHLEREYE,
BB T2 CANER SRR, AR BT 8 AR R E R LXK M EEM R R, LI
GREFRLNENE, REKRERWT:
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A EES T TROERAZS RN, AT HEDEREH R B TRABER R
> ARG AREST FRDEREEF L E M RERARTREARARZEN
ERRIFE, A ATV Z M7 R R L RBERITEAR AT,

(=) ERANABRAAXSECHESM

HTREZEBEPMICARARERERAME S EAEEAN, ERATRMARLE
NN THER—EERHEA, AMTAR SR TERR A" —RE A E B R
B CrARBEARLABMEBREICKHERB =S, LB 20 RKIFRER “A” A,
TEB 10 ROGUT TR R B s T LB L R L AR TR 65 SKIELHURS 1 iR S I B 40 )5 , 3L
THRERLEHBRM RIS ; SHLE WL Agnostus, Hysterolenus FI3EZF BTG RJAR
MAE, ERAMRBAREZ N EIFL T 5SEREEMUAR —EEREAR LERT
72 Hysterolenus, Staurograptus W EMERLEMUARNBHRKE, RALRZEAR
Z EBRA 025 RENERE, ERATNEMARREALTH—S AR AN KX,
FRELSM AREAERETR—BRERESEREN: BTX, HitEERBERNAR=ZFHR
BETRESE 10 KRS FTE L Drepanodus simplex THIMBEITREL )G, BRATMBREAMNE
T REEERA = EE BRI S MNRRELTEE S NG R R B RS s A 28U
) QU

FRATFRAERANBEHARRETSHTTATHR—EENEEANTE, Mah
WEAEE, XEEEARNAHAR-NEGRELLY, BFR—NMERN, AN ERNR
KA. HAR—EERRFEEESEMNERINE, HARRE—TZRN
Ro BRMBRMNERNEREZMNAAEN, RMATHEERBELEMERBBERL™
WX TF, XA B ERRR T RSN RSN RS R EEFRE, 45T T#
HE. WEFAREER, EEMAAFSHIERRATEBRFETTUINELR LW
MTH—ESRRESEA NN, XWNHTEYERENBEBAERAFTR, AL ELTS
ATPEAHMBEANER, EANEEAHBERMSERUBRIEIHER.

PTEERARTMBERS RE, BRIERE LT AYEERMA LT LR ERFE] )3
A TR=FPLER, .

() REATEEBEARAREFH, DS REELERR, B LEEREX, KEX
Bl RED EAXFEBMERR, REBUT RATERRAME L BRI Staurograpsus-
Anisograprus WHIERMERATNRERR L. REMRELHII L, X—RELEEE
BERERT o

(2) RELTHBRARERD, DMtELEtE ESmERRE, BEELe
X,TFX. X FER AR E o RELUTH Mictosaukia-Calvinella BB, Calvinella
s, RBLIEAE Onychopyge-Leiostegium (Alloleiosteginm) =M E B Drepanodus
simplex AW ERE X—RBAERKU LRAEYRM TR ERIKE, HERRHESH
Br,—f%4 Dictyonema flabelliforme WIAREZEM, BRI ERETRIREAZK, Al 5
HX o '

(3) RBATRRERERESUIRKE h, LLER TR E L AR BER
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HEDZRHMEPNEET. TEX. RUMNZRMEER QRN E T L. AER
[l LR BN Hysterolenus-Staurograptus, Anisograptus-Clonograptus, Ceratopyge ’3% SRR
N—RE&4 Hedinaspis, Charchagia E=MH, ZBRPAEN Agnostus t5 Hysterolenus Ik
HBY Agnostus, Proceratopyge 55 Symphysurus FLEERIBLER VIR F— Mg BB R. X
MEMETEERRATREARARALEINUNNEERN—E.

(=) ERANRBAFENERI L

tEERAMAEARSBT T Canadian GFUEIPR Missisquoia i) 5 Trempealeauan
M fajeob o R e TRERA Calvinella, Tellerina /A5 th B R LB Mictosaukia-
Calvinella 5 KEAY(E 2)0
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NEW ADVANCES ON THE LOWER AND UPPER BOUNDARIES
OF THE ORDOVICIAN SYSTEM IN CHINA

Lai Caigen
(Institute of Geology of the Chinese Academy of Geological Sciences)

Abstract

The disputed problems of the Lower and Upper boundaries of the Ordovician sys-
tem have attracted the attention of many stratigraphers and palaeontologists in dif-
ferent countries. In China there are many continuous Ordovician/Silurian or Cam-
brian/Ordovician sequences, containing a great variety of fossils, which may serve
to solve the boundary problems.

Basing upon the lithologic and biostratigraphic correlation of 11 sections, which
show the passage from the Upper Ordovician to the Silurian, the following conclu-
sions are made:

1. The base of Hirnantia and Dalmaniting-bearing beds is diachronous, and so
is the top of the Dalmanitina-bearing beds If the Ordovician/Silurian boundary is
placed at the base of the Glypfograptus persculptus zone, as done at present in China,
it should be drawn at the top of the Hirnantia-bearing beds, if the latter fauna is
present, but it can’t be placed at the top of the Dalmoamitina-bearing beds, as the lat-
ter fauna ranges into the GQlyptograpius persculptus zone, even up to the Akidograp-
tus acuminatus zone.

2.  The Paraorthograptus-Diceratograptus mirus zone of China is considered
equaivalent to the top of the Dicellograptus anceps zone of Britain. The Hirnantia
stage (uppermost Ashgill Series) is correlated to the Diplograptus bohemicus zomes
of the Wufeng stage. While the Diplograptus bohemicus zone corresponds probably
te the Climacograptus extraordinarius zone.

The Cambrian/Ordovician boundary was formerly placed differently in various

regions of China. In the Jiangnan region it was placed as low as the base of the
Lower Tremadocian, while in the Qilian region it was set as high as the base of the
Upper Tremadocian.
Discoveries made recently from the once-called the uppermost Cambrian strata
Onychopyge from the Fengshan formation of Tangshan and Anisograptus, Dic-
tyonema from the Fengshan formation of Benxi and Drepanodus simpler from San-
youtung group of Yichang indicate the Cambrian/Ordovician boundary falls
within the uppermost Fengshan formation or Sanyoutung group and Loushankwan
group. Biostratigraphically this boundary at present lies between the Onychopyge
Assemblage or Staurograptus-Hysterolenus zone and Calvinella-Mictosaukia zone.
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