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Oktavites spiralis (Geinitz) AR#HAXE L, X 5ER L R—BH . SEEEAMXFEGLERN C. centrifugus
Bougek BIRRA , B LB RLBCH C. annudaris Fu, RRMET=F C. lapworthi # . 3 4E X 825 O 3 T #1475 40
HEN, Z2EERA T EIEKR C. centrifugus Boucek Ml C. murchisoni Carruthers $54x, R E iM% &E T C.
lapworthi—C. sakmaricus—C. insectus—C. centrifugus—C. murchisoni X— 5 EOLEREFY).

X@R XHEE SEL XKW

KLk, PEREEEMHUENEBLEAR
RUBES . XEHTEEREIMAAT, BHEEX
BRHUBH AEREHE RAELRETFE TR
(Loydell, 1998, Zf# b E AU AE #1 & A & 9 D E e
X fE$% 2 e B 9 o AR DR B A THE RTE R E L 6B
REXBERHEPESHMACTWB T BENRNE
M.EamiE REEZBWP R EREAESLTE
LRI X FUZE, AHYHERSERIEE
KM XEREERZRHFITEHRZER, BELLGE
B EMFBATEACPEEZE R ir R E &
Hh Bl A )W H o, B E X E X 0%
GET H—BHR, /AT,

BREELH. RE-HFRASEANE ST EHM
RSB =% ,1959~1963 FEMAMIBEL THEHES
HENMHAM T EEERFME G REF A 1k
B & B ARG FNH Cyrtograpius sp. ZEE % TARIE
LTX—ER. REDME—FE DNOETER
KEM, RAXLEMRE WEFE 2 M EAH, —
A~ Oktavites spiralis, Stomatograptus grandis %
B ETEHLZEHEREELE 5 —1TFE
Cyrtograptus sakmaricus EA . BHEETEZE K
C. sakmaricus # R R 301 G BAR A W (B 1
45,1986, /5 R F B ME K Lenz (1982) KR, K
HTHEBELEHERESHN -1 EAH Fuetal,
2000), HZEBENMZ LEER L, BT R 8% E

BWAREHI AT —hEBS.

1979 FEXPEME T RERFEIEKBE 2 Fh
S8 A, o — % %N Cyrtograptus ramosus
Boucek , £ & %X FAR A AT T WE , K IAE X B4R
A KT EILEH Oktavites spiralis (Geinitz) , B IR I%
AR ERR I REATE B AFAT 3K, AR
52 E RGBT Cyrtograptus lapworthi
4T ML BN Cyrtograptus cf. polyrameus Fu et
Song, HB—FWEN C. murchisoni Carruthers fJH5
A, EEETHEREE  GBRBIRY N 2 1 E, N
JB T H#AIR C. sakmaricus Koren, X 2 52 AK
BOURRELAMEALEESEKBEBWBEL KD,
WANENBEZZHBERETIK C. lapworthi H M
C. sakmaricus . WA RBUZ LA EELE
B B 55 2R B 58 B W b A 57 5 2% 3 T o DA o
ERNEALEYE.

Deng (1986) f194LA #5 #4753k B 7K B 1 & 1 ,
i C. lapworthi Tullberg Fl O. spiralis (Geinitz) i)
BERIFEHBM., 4 C. centrifugus Boucek”
[Deng, 1986, fig. 2 (5) JM. A C. annularis Fu,
i Cyrtograptus sp. [Deng, 1986, fig. 2 (8) ~
(9 IR K C. polyrameus Fu et Song, EHFHIEEL
T it A2 3 B A E 3R 3 m B R, R B TR
#E O. spiralis. H I, 4 B R 43 B “H 3 B 308 5T
GreMHBET FTEELLHEL C. lapworthi H .
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Fig. 1 Locations of Silurian section in Ziyang
I-XRAERAMNEE; 2—BE R TUSH; 3—KERTEHM; 4—KkIlLE4E

1—Locations of the bottom section of Wenlock Seires; 2—sandstone intercalated with shale;

3—limestone intercalated with shale; 4—volcanic rock
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Fig. 2 Distribution of Silurian near Bajiaokou
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BB B, X AR N RIS R (s B AR i
R)o X 2 AAHEE 2 km , M SRR AE 15 AL 2 40, BB
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B3 ()M ()= F % M % & 625 m 4 1 C.
centrifugus, 5 (OB M E AR AR AEHAL; (D
FEFEMEE F56 m &8 C. annularis, HERBTS
C. centrifugus TR A

Fig. 3

Ziyang section is similar to (c) showing holotype C.

(a) and (b) showing C. centrifugus at 625m in

centrifugus from Bohemia, (d) showing C. annularis at
F56m in Ziyang section is different from C. centrifugus in

proximal part of main stipe
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H Q98 R B “C. centrifugus Boucek” 32 Br L &R
& C. annularis Fu(® 3d), @13 &4 O &=
HHEAER EENARELBARATEIER C.
centrifugus Boucek (Fu, Zhang & Geng, 2000) (H
3,/ 4), FZRAANMBRHERKRATUAELRDE,
BEVE. EXHESE C. centrifugus BAIZAL, B
HEZEBRLEZE 10mZF . BEERARERFZHFH
Oktavites spiralis (Geinitz), Stomatograptus grandis
(Suess) , URRFEARZEMS LR, EXELA
M EABEEREERE SHRRE, DERE
K50 m, BB —1ER BT C. lapworthi HA
A RER A TE C. centrifugus W2 b, H AT BEH B2
R BARBIEEHBRE HEENEATHNE
5,71 LLBE 2 T KRB R 6] 35 0 09 2 7 T el 2 T )2 T
MOLE EWAREREBENX—WE, bRBEER
T 76 R B30I TR AR S R L M I AR AL
H 1986 BRI B H B 46 B & “C. cemtrifugus
Boucek "4k A A (45 82LP.F:) WAl FTHIEZ L
C. lapworthi WM E, EEENERET T XK
REMNALARETEFARZE, RAL EEHEM
M A EHBBERRSE 6 mm, 3 BHEA KK
BeLE 1 ALt & RRE TN ETE ST
e 4, Har,Bjerreskov(1992) X iX —fr s B
REESHE . FREARHIXRTIBBEZSEAH
W, AR A M R XA R T — RS,
198 FEEFLEAEEHBXEATEEN C
centrifugus Boucek (| 4), A AR B % £ B 4h
EFEL 2 A FHEHER 10~12 mm, H i, BIHEFE

i '\
\:vw .y\i
B 4 Cyrtograptus centrifugus Boucek, X3, F=F
FEHEEDENARRHE 625m B
Fig. 4 Cyrtograptus centrifugus Boucek, X3,
at 625m in Bajiaokou section of Ren river

east bank in Ziyang

BRMREAETENELT . BEEHBHAESEE
B K/IBRATHE C. centrifugus Boucek ([ 3a—c) 5
C. annularis Fu( 3d) X 3 FF.

AT LA
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B 5 MWDMARFFEHEE C tulbergi (JEE C.
murchisoni) 5 () BE 7 C. tullbergi BB AR A F L, W
5 ()R C. murchisoni ¥ ZE T

Fig. 5
(descripted C. murchisoni by Ge, 1994 p. 104) is similar

(b) showing C. tullbergi from Ziyang

to (a) holotype C. tullbergi from Bohemia and different

from (c) showing C. murchison: from Bohemia

Ge (1990 BRT 11 HEEARS T, HP &K
FER—NRCC. murchisoni Carruthers” (& 5b),
B (1994, p. 1) B JE: “BuitrA 5 EH
Carruthers ¥R Ffl g Strachan(1969,p. 202)H4H
T 8B R RASE 2 — B A FE KR, Strachan KA
RER, SR ER G . EEBRA (Elles
& Wood, 1914) F1 7 K W K 45 4< (Boucek, 1933)
MRBIESESEHEFHRA ML R, E—H
BB EEM - RYBHEBEARMN . EE
XEREBRERE MIERNIKREFEEEEHH C.
murchisoni Carruthers Z [B] (B Z 5], NE 5 7] LLTE
HEHMEY BARAE_RYBOREES L KRR
MPZA . BANRES X5, 8ARERBIHIE
#,C. murchisoni Carruthers A EF E R H B
K (10~12 mm), i C. tullbergi (Boucek)R & JEHM
HEMB/N6E6~7 mm), FHir4A (B 5b) FEIRE

Y

B 6 Cyrtograptus insectus Boucek, X 1.2,
FTEHEEOERERHE 10m Z4
Fig. 6 Cyrtograptus insectus Boucek, X 1.2,
at 10m in Bajiaokou section of Ren river

west bank in Ziyang
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sl E Y WOR. EECH TR EEERRTESE
o B O o |8 AEBRE LB F AT RO A
1 Biis Ol RN T R B R B B AR A 3R A
“@f ey s [T RMER RN R S B R — B
el oS £ || Tar
= L 5 W v B H B HRBIN C. centrifugus
a2 5'1{- S Boucek (& 3a # b) 54 5w f K54 (B 3c) # 47
£ EH 5L, BRI H T LR 8 BRI E LT 52 M
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B 7 SEMHEEORECEELERASERE
Fig. 7 Columnar section of Wenlock bottom

boundary in Bajiaokou, Ziyang

BiEg, K72 9 mm,HE 6 mm, 5/5% (B 5%k,
BERNBM S, £ EREEK 450°BEN,C.
murchisoni Carruthers (B 5c)F LA 6 MIE, &)
BEER FHARE B E, T C. tullberg:
Boucek Fii C. insectus Boucek ¥ 2~3 ~4h & H 43 fi
Mibi. Ja_#&ZRIMXF R C. tullbergi Boucek 4
BEEBR (ERERE X 90~120°4),C. insectus
Boucek 4l £ & 4 8 M (FE B HE % 35 280~ 360°4L),
EX—RE, BWHAMESDHW®E C. tulberg:
Boucek (B 5a) EAHIE, H=RMNEEMNILEGHE
LB EMBR LR WA Tornguigraptus 5 2 3
4. W% Loydell (1992~1993, p. 114) 9 5 it,
Tornquigraptus FT A& 16 NFEE LB RE Z BT 4
KT ENURENIRAS N BREEREIERE, XA
SAICETIR C. lapworthi Hi f 5 P58 £ — B, #3X
BRAFEERIE A A 2 588 R 38 B Rk AR

FERAMD & C. insectus Boucek (B 6) B ZEH E I,
LN FHEXBRTRRALEXBEB XN ZFZE
REMERBESE C. sakmaricus B RWHE T 2. 6
m WO, BT, X AR v ] T AT 4 TR
FH i, #WEHSL T C. lapworthi—C. sakmaricus—C.
insectus—C. centrifugus—C. murchisoni % A F ¥
(B 7EMDRFE. XRTFXERERAEGHHN
B EHir LR FEIMHARKR S, REETEES
FEIHE A TSR, A RBBE —-MAER
HEEEZH TR,

B b E R e R B A YR AT BT R
BELH B TAXBETHLZEREL, B BERK
SO FR R R .
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A New Study of Biostratigraphy of the Wenlock Bottom Boundary

in Ziyang, Shaanxi

FU Lipu, ZHANG Zifu
Xi'an Institute of Geology and Mineral Resources, Xi'an, Shaanxi, 710054

Abstract

After restudying the 10 sections of the bottom boundary of the Wenlock Series in the Ziyang area, the

writers suggest that the standard fossil Oktavites spiralis (Geinitz) of the late Llandovery has never entered the

Wenlock. This conclusion is consistent with the international view. All the fossils which were identified as C.

centrifugus Boucek in the Ziyang area should be changed to C. annularis Fu, and they all occur in the C.

lapworthi biozone. In recent years authentic specimens of C. centrifugus Boucek and C. murchisoni Carruthers

have been collected in Ziyang, which will substantiate the cyrtograptid succession process of C. lapworthi—C.

sakmaricus—C. insectus—C. centrifugus—C. murchisoni.

Key words: Wenlock Series; cyrtograptid; Ziyang
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