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Fig.1 Tectonic subdivision of the South Yellow Sea
Basin and location of the CSDP-2
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2.1 HEZFEZFHAEMCT Roadoceras cf. sinense
B & TR H4S1E

B 15 35 A Roadoceras H A (1985) 3 F
Gastriocras roadense Bose 8L K. %)@ Bk R
FEENE RN G DEIR B AN, U/D 45 T 8
NTF 0.3 AHKTF 0,15, eI P4, Sh 4 2
oA ZAR . 52 R M A LI A BESL 5 40 i A K
B AR WS G Ak S S0 TT BE T 2K 5 AR
TG, W T RERY, 54 Ka—i&
TE N B IE R FETR R R 25 o 4 5 2 T B py /i
2 A — P 2T, W 320 30 - AT 2 1] RIS AT
k. HETZE ELEHEA R, roadense, LT XK H
T R M Glass 19 Word 4, Altuda 4H , Hegler
W e Getaway JKE T 7E 8 V6 B % A 0L T
Coahuila Pi g Y Valle de Las Delicias, H B {& 7] fig
H R PCF By (Capitanian) "' s R, beedei, W T 5
5EHT 4 Delaware 1l %) Capitan 2N 2 R. haacki,
OLT 8 V5 5 Las Delicias B Timorites 2 5 R.
roadense [R] B ALY s R, prodromus WL TR % Hr A-
mur # X B Osakhtinskya 2H., 5 Waagenocera-
sobligium APV W= T FE M R, sinense )
R. bellum W) — A N BFAL K ZF O By (Maokouan)
f 800 S g T B i 2 3R 1 2 7 )y (Roadian)
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Table 1 Stratigraphic framework of borehole CSDP-2
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JERRA @S T E B 845 A1 Roadoceras-
sinense FFP, 5E N4, IR GER, BEE/N,. U/D R
0. 17 o7, BEHE B P9 °F- 5 76 A o5 JE A o T

JB% 25 BRI T8 A A BT TR 5 v R IRDE o B AT L IBE
SRR B BEBE . ¢ 3R BAT X A1 YL e S0 e 4
AR S, B SUTE I & b ws A B2k . & E R0
18 UL 55 B WAL 46 V) o 5 A K B — T R TR T [ 1 TR
o, BERLIE MY I Y b S
SO BT G o v R TUU s 2 DA 0 I 5 B AR R el
JBF I L AT A SR TR . A S R, road-
ense TEAME (SEifi EARARAL , (H FT & 72 7R B - 5t
BN EERAE T JE S TR Z .

e CSDP-2 H 1 475. 2 m 4b & B 00 % A 1k £,
S AT N A » BEAS 5 T W AT DA ESL » B 301 T 4 o DL A
ik E M TR I A eSO TH R i He. DL
FRAEN H & T % 1544 £1 Roadoceras, AW R I
WATEFRE 'S5 R. roadense St R. sinense FH1 , 1
A SRy DX 590 6 A4 o B R AE ) 4 A 4R T AR AR R DL
2E A2 ME DL X 4y, BT LTI 8 8 Roadoceras cf.
sinense, 3T R. roadense B}t Ry % 18 B (Roadi-
an)-% Z ¥E By (Wuchiapingian) , R. sinense B h
2K BB (Wuchiapingian) , 5 1, br A B AR 2 S &
5 fr (Roadian) -2 F £ [y ( Wuchiapingian) 3 i %
M(E 2,

| A 1.0phiceratidae
\

2.Roadceras cf.sinense

1728 CSDP-2 1 475.2 m; 2 7 H CSDP-2 # 851. 9 m
B2 BHOLHaa s e RE g 1 em, ¥ 5080
Fig. 2 The ammonites from drill core

(the scale is 1 cm, and all are lateral views)



124 35 b T 5 5 DO 42 M o

2017 4F 6 A

16T e — &t = K BB (Wuchiapingian) 4§ 4
DA b 5 1 1 22 A AR 3 A0 Bk B R  4 A B o P
T3 — SR E A8 A R e L R B B 1 A
A R HAZ R AN A B D BN S i 3
A~ Bl Maximitidae, Marathonitidae, Vidrioceratidae
TS PRI SR . A 55 A B K BT R 37 46 A1 B
(0236 A AEIE S EA R SRR AE 3R — MOt i 5 it
G Z /Do H R R HOR R 2 2R AR SR
AR AR BE i WoR T AR I N TR BT I
IR AT .

2.2 Roadoceras B HIE 4%

Zhou™ 3£ F Gastrioceras roadense Bose bR
A RS T Roadocers J& . 1/ B # T 7 A -
Roadocerasroadense (Bose), R. sinensis Zhou, R.
bellum Zhou, Altudocerasaltudense (Bose), Doul-
ingocerasnodosum Zhou fl D. costituberosum, 522
A IR G i B : Spinomargini feralopingensis
(Kayser ), Edriostegespoyangensis ( Kayser) M
Transennatiagratiosa ( Waagen), 5= Roadoceras
2 A 2Z 15 Ry H i AR e R DS 2B (Capi-
tanian) " * SR R S5 B9 BF 55 G B A ) RS A 00
Roadoceras-Doulingoceras % Z F 15 m JK ‘& r=
H 9 Clarkinapostbitteri #9257, |5 % {1 T 4 F
3 i S B T BT | N -3 = S o < W R 5
GSSp#-26) I, Roadoceras-Doulingoceras i TF
B — B F AR HE T BE R R KB (Wuachiap-
ingian)"%

WAHN.R. roadense (Bose) ;= T 35 [E 18 7o 52 H 1Y
Brewster H Glass 11 Word 20 , Altuda 20 , Hegler
K #H B Getaway IR VY. FE 8 PG R Z A A
Coahuila ¥4 Fg i Valle de Las Delicias, 3£ 4
Waagenoceras 1 Timorites, WX 7 §€ Sy - VT By
( Capitanian )" | Roadocerasbeedei ( Plummer
and Scott) 7% H 18 77 5% 81 19 Culberson H [ Dela-
ware 112 R, haacki Miller 7= [ £ 74 & Las
Delicias B Timorites # , 52 LW H R. road-
enset Roadocerasprodromus (Ruzhentsev) 7= H
B2 W i 7K H X R BT A8 R i X (Bolshie Churki
Range) 1 Osakhtinskya £f fi) i #5122, 5 2z 4k 4=
H Waagenocerasobliqgium Ruzhentsev, 1F iZ 41 7= 1
R. prodromus JZfi2Z F 1.4 m KM T 5 4b—r
W. obligium W) ¥ A, 5 Timoritessigillarium
(Ruzhentsev) H: 4=, Waagenoceras 5 Timorites,
e VG S (Capitanian) % L7000 53

Ak s Waagenoceras 1€ V5 A 5 3% 34 W 51 181 I 7 &
/IR R GSSP & B H R K B (Wuchiap-
ingian) F W 4 Clarkina postbitteri postbitteri 15 ; 1
Timorites A ICET™ QW Araxoceras ZMH 2%
¥Ry (Wuchiapingian) ; 3 H , Timorites i T £ 47
FUTRIRAS 1 118 5 97 3 1l DX B3 v S ] £ 77, X 5
LR B Ry BRI A A5 28 B 85 AR Ah, SR Y AR
SHiIX La Colorada 415* , LA K H AL b il by
Suenosaki £, 6] BEAF A . 28 VG R 5 23 R X
i) La Colorada 41 #7 & ¥t Timorites 5 Eoaraxo-
ceras /4, TARYE Ehiro %5 (1986) fy 2 i , Ik -
111 b B R RCEE L X (Utatsw) [ Suenosaki 241 (Toyo-
ma % FE) KT Timoritesintermedium ( Wan-
ner) 5 Pseudogastrioceras sp. , Araxoceras cf. A.
rotoides, Prototocerasjapanicum N Stacheocerasi-
waizakiense 324 . Roadocerassubroadense’™ (Za-
kharov and Pavlov) 5 R. prodromus (Ruzhentsev)
J R. roadense (Bose) #H1{Ll , 7= F Barabash 2 T ¢,
BHC AT B & R UE 3 ¥y (Capitanian) , Z B KAH
200 m JE IR ME 2 & A FE MWL : Anidanthusus-
suricus Fredericks, Liosotella cf. licharewianaKot-
Fredericks,
Petrospiri feralati formislLicharew }.  Spiriferel-
lalita (Fredericks), % B Z ™A A LR : Gein-
itzina sp. , Tetrataxis sp. s Pachiploides sp. K&

lyar, Waagenoconchakrysto fovichi

#E 1 StenoporaclapaKiseleva,

w2 W b B T . Roadoceras 18 A2 w05 | i
R T I R M X0 R b e S X L
BT AL 26 Ko rd A 30° Bt 3 . A 3 X AN AE I R A A
RIL M R iR R m A S i B, BB T HAE R
VB (Capitanian)-% K £F ) (Wuchiapingian) B}
B HA B LARTA R B R T2 9 50 A (B 3) .

3 R CSDP-2 9 851. 9 m 0 i
KI5 A1 F} Ophiceratidae

3.1 # % AF Ophiceratidae 9 FHI % I

WA £ BHE D B = B i p AR R A A i Y
AR S 52 e 3 B 3 2, 1607 5 B, A B oL T 22
OB REAR . e RSN i RS L 2 AR e
PR IR T oA A R . 3% DG T R Bl R R .
LGN A A 3 B9 T S A A0 1. B A A
M AP TR =& R KB 2R 4 5% CSDP-
2 JF 851. 9 m b h R LA AU AR A R LA L N E
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A HEFR kA H T iA 3] 5 4, BoR T 1% A F
Ophiceratidae [RFAE . 5 oy F 5 348 & 50 R 1E A B,
BEBLARNAT . B ICAE Ao 5 Wi, 80 V) Jm 44 T v Al 2
(K2,

1 Bl [
WA OREEE I BRI B KRR Roagoiclﬁeras

=[]

TE 5 DX Tty 2R T8 DXL TR X, 136 [ 74 4 5 6 40T
2- S8 VYR B S P XL 3R L 4- T
54 B Wt AR BT 2 R 31X, 6-CSDP-2 Jf:
Bl 3 B4 4 Roadoceras Wy A= 4t 3 43 A7 ]
CH:F3CHR36 D
Fig. 3 Palaeogeographical reconstruction map
showing the palacobiogeographical distributions of

Roadoceras(base map after reference[ 36])
3.2 # % AT Ophiceratidae 4 FRIF R E X

W =F A TR AL A B —ED B B (Indu-
an) B8 J2 T B (Olenekian) , & Kiparisova # Pop-
ov 178 B B - 11 3 5 K P A1 R W 45 A6 4 £ B
YR e Sk o 2 40 B 58 3 ) 158 T4 406 26 £ 3h )
FER K & RRAEKS EDEE B (Induan) [ R 0B R 4 4%
LT B K By (Griesbachian) Fi1 i 44 7K By ( Dieneri-
an) , B8 JE 7 U (Olenekian) M) X} [ F 8 25 W By
(Smithian) AT I T By (Spathian) . 75 B2 & 1 52
BARCHS MIEC &4l 7AW R =S5 A 14
Pyt i B = & A AR X R AR S
R K BT B R By (Griesbachian) -t 44 /K By
(Dienerian) i% — I B 44 A1 (/) 3 A 10 30002 DL )2 4%
A3t SR S R AE L 0 2 T 4 % 0 B (Smithian) 14
W 25 By (Spathian) , A1 & T A2 Sy DL s J7 P )
A 0285 J3E R R R AE

4 Lk o A BLIT BB B (Griesbachian) i
TR LA B 25 A Otoceras B8 B M FR & %8 7 S 32 87
KAt FXHE K., Otoceras W BAL ] [R] # A 4
JE S AR AR RS B I R
4 Hindeodusparvus #f 3t 5 ED By (Induan) )
JE I b i B, 3 3L Oroceras YA 0 W — & 1
SR E L K8 B HE 8K B (Griesbachian) JEE A T =3

2B A TR M 2 ) N R SE W 2 A Ophiceras BT
Iz B2k b RIS B3 L B (Griesbachian) JiG K 3%
ARAE T HRB AW -0 BT K e 58 4 B o)
. K. 78 CSDP-2 3 v iy # i 4§ 41 Ophicera-
tidae, BE AT H T 3BED S — & 20 fl =S 20 B 2k

(1) 7ER B ZR B2 5 28 CSDP-2 50 py R
B 18 By (Roadian)-5 & £E By (Wuchiapingian) f)
Roadoceras cf. sinense, J W = &ttt #% B 7 85 By
(Griesbachian) 12§ 47 #} Ophiceratidae 431,

(2) FERF 2B 23 48 CSDP-2 JF 1 475.2 m
IR 38 A 404 s 8 Roadoceras cf. sinense, J& T
%41 Roadoceras J& » Foily {3143 A 2 T 7l 27 38 S WL
T DX T MUK R BB & 1% 43 AR Y L ) R 3 1 AR R

(3) T RFEZEBL 28 2 CSDP-2 I vh & B i 44
HAb A, i % 4 Bl Ophiceratidae, % B} 76 4% B i
ELBR B (Griesbachian) %5 ZOB% , 0 BLp 0 R B =
T E KA R, BAE2KA B 215046, 1l
FHVE R Z bR A, i K A4S CSDP-2 i =
TRM SR FLE M.

(4) LR A4k 1 k30, % me BT AR R R
B R R M ZE A E 0y AR B A B
WF 5% HAT 855 SCOR Oy e e i — AP TR M i
I AR I 9 B T A
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DISCOVERY OF PERMIAN-TRIASSIC AMMONOIDS IN
THE CENTRAL UPLIFT OF THE SOUTH YELLOW
SEA AND ITS GEOLOGICAL IMPLICATIONS

GUO Xingwei''?, ZHU Xiaoqing'?, MU Lin*, XU Yang'?, PANG Yumao'?,
CAI Laixing'?, ZHANG Xunhua'?, LIU Jian"*, LU Huinan®

(1. Qingdao Institute of Marine Geology, Qingdao 266071; 2. Laboratory of Marine resources, Qingdao Nation Laboratory for Marine

Science and Technology, Qingdao 266235; 3. Nanjing Institute of Geology and Paleontology, CSA, Nanjing 210008)

Abstract: The Borehole CSDP-2 of the Continental Shelf Drilling Program (CSDP) is the only deep hole ev-
er drilled on the central uplift of the South Yellow Sea (SYS). As a reference well, it is critical important
to the dating of marine Paleo-Mesozoic deposits and reconstruction of the paleo-environmental pattern and
paleo-tectonic settings of the SYS region. Ammonites are recognized as excellent index fossils for approac-
hing the above objectives. So far, many ammonite fossils have been found in the core of CSDP-2, of which
two, namely Roadoceras cf. sinense and Ophiceratidae, are specifically significant. The fossil of Roado-
ceras cf. sinense was discovered at the depth of 1475. 2 meters. It is an index fossil distributed from Late
Roadian to Wuchiapingian temporally and in the palaeoequatorial and bi-temperate regions spatially. The
new finding of Roadocerascf. sinense from CSDP-2 extended the distribution area of this genus to the fur-
ther north. On the other hand, Ophiceratidae, which is found at a depth of 851. 9 meters and belongs to
Griesbachian,is very close to the bottom of Triassic, and valuable for study of Permian and Triassic bound-
ary. The discovery of the ammonites is important for confirming the stratigraphic age of the Permian and
Triassic marine formations on the central uplift of the SYS region, recovering the paleo - environmental
pattern, and providing the foundation for the future study of sedimentation, tectonic and petroleum re-
sources.

Key words: South Yellow Sea; Continental Shelf Drilling Program; Ammonoid; Wuchiapingian; Griesba-

chian



