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Table 1 Correlation chart of Upper Ordovician-Llandovery of Silurian multiple stratigraphy
between the Yangtze and Cathaysia Plates
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Fig. 1 The Tiaomajian Formation ( D,z) overlying on the Tianmashan Formation ( O, )

unconformably and the Tianmashan Formation ( O;¢) underlain with an underthrusting —relatea

unconformity by the Yanxi Formation( O,y ) in Shuangfeng area
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Disconformities between the Lungmaxi Formation(S,7/) and the Wufeng Formation (O, w) at
Macerjing area, Xiushan County, SE Chongging
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Fig. 2 Disconformities between the Longmaxi Formation (S,/) and the Wufeng Formation (O;w) in Maoerjing area,

Xiushan County, SE Chongqing City
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Fig. 3 Sketch showing the Lunmachian lithofacies and paleogeography of Hunan in the Ludan stage, Llandovery Epoch,
Silurian
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I—Fold mountain land in south—central Hunan: I-1-—Cambrian fold mountain land of southern Hunan on the Cathyasia Ocean Crust Block
(COCB),I-2; Tianmashanian (O5¢) fold mountain land of south—central Hunan on the COCB; Il —Zhoujiaxian deep-water terrigenous
turbidite basin facies of Dongkou—Zhoujiaxi area on the COCB; [l—foreland basin on the COCB: lll-1—upper shelf facies of Baojing—

Yueyang area, Ill-2—lower shelf facies of Longshan—Genzishan area
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Fig. 4 Sedimentary characteristics of the Llandovery Zhoujiaxi Formation at Shixiajiang area, Dongkou County, on the COCB:

(a) Tongue-shaped flut cast at sandstone base; (b) scour at sandstone; (c) sharp-edged rubble
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Fig. 5 Provenance discriminating diagram for the Llandovery

Zhoujiaxi Formation at Luguan area, Xinhua County
(after Dickinson et al. ,1983;Zhou Mingkui et al. ,1993#)
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Fig. 6 Sketch map showing the Silurian Siachopan lithofacies and palegeography in Hunan
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I—Southcentral Hunan part of the Cathaysia fold mountain land (CFML) ; I-1—the Cambrian (€) CFML of sputhern Hunan on
the COCB, I-2—the Upper Ordovician Tianmashanian CFML of SC Hunan on the COCB, [-3—the Llandovian Zhoujiaxian CFML
on the COCB; Il —plate collision zone of Taojiang—Baimashan—Miaoershan; I[—Caledonian Xuefengian orogenic zone; IV—

retroarc foreland basin on the COCB: IV-1—delta facies of Baojing—Shimen, IV-2—littoral facies of Longshan—Genzishan, IV -

3—open platform facies of Longchihe area
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Fig. 7(a) The Lower Devonian Yuankou Formation (D,y) overlying with high-angular unconfoemable contact on the Middle
Cambrian Chashutou Formation (€,c¢) at Yuankou area, Jiangyong County, on the COCB (after Wang Genxian, 1979); (b) the

Tiaomajian Fm. overlying with high-angular unconfoemable contact on the tightly folded Zhujiaxi Formation at Qingtangpu area,

Anhua County, on the COCB (after Hou Guangjiu et al. ,1998&)
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Fig. 8 A simplified geological map showing Caledonian Baimashan monzogranite (myS,)
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Fig. 9 (a) Sketch map showing the geologic structure at Fangziya area, Yuanling County; (b) sketch map showing
geological structure profile at Fangziya area, Yuanling County (modified from Hou Guangjiu et al. , 1998&)
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Fig. (b): @ ~®@ The Wuqiangxi Formation, Banxi Group, Neoproterozoic:(D the 2nd Member, @ the 1st Member; 3 The Tongtawan Formation,
Banxi Group, Neoproterozoic: @~ () The Madiyi Formation, Banxi Group, Neoproterozoic: @ the 5th Member, 3 the 4th Member, © the 3rd

Member, @ the 2nd Menber
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Fig. 10 Model map showing the subduction—collision—orogeny between the Yangtze Plate (continent crust) and

the Cathaysia Plate (ocean crust) (reference to Allen et al. , 2005’ s diagram)
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(D Cathaysia oceanic crust plate; @ A-type subduction—collision on the COCP; 3 obduction zone; @ Yangtze continental crust plate; &

Caledonian Xuefeng orogenic zone; ® continental volcanic arc; @ plow-shaped retroarc foreland basin; @ NE-trending Zhangjiajie—Tongren deep

rupture; 9 Zhoujiaxian (Syz) fold mountain land on the COCB; (9 the Siachopa Formation (S,xh) composed of delta—Tlittoral facies strata; @ the

Shiniulan Formation (S;s) constituted of open-platform facies strata; @ the Banjiuguan Formation (S;b) of deep water basin facies
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WAMESE,2016) o O3 4 TR B0 W0 IR B 9% (e K R 46,
1993,2012; J7 4L 25 2002a . b) 1647 TRl se i e i
ZR 5 B K i BT % 5 M BELZE T T ( SN 48 MR 7 e
—O/\BA®) 171 KT o i 2 MRl A, B
FREHE R PE FE AR 3 B 1m) 4 1 g ' Al B s Bl i
B UG T R Mg S A WA R SR RA R
Pty A R RIAR T B A ARG & B4 T Rl e AR
g R4 PP R R — H— R G2 X4l

(€, D) ABET  ZANGENAMEMFE (D
KA, 1980 J5 4k 45, 2002a ) , ¥R R B BE 15 B A
(AEBEHIMH 439. 1 Ma) (5 K4, 1980; )7 4 25 5%,
2002b) ,i% 439. IMa 5 /i1 B A W] 440.8+1.2 Ma 5¢
G A — e g, 28 0 FE AR W R JRE A 0 (AR 4
AR E AR R 5 2 A AR 76 AR R S I 1l ) e
T R AR, A AR IR B SR 54
Tl e AR B ZU G 1 G 25 R, R AE 2 W s 1
BRI R R EEIN A R, T BLAE 3 T R e i e g
IR B R i T % S P AL 5 1P ol v T o P ) 4 1
A BRI . 7ES W L IE M e B O R — Al
(K 6) 258 (6 ASE,1998) , WIF I (K 9a) &
I ARER H — RINICAR JCACR TR 1] A4 S A3
A ARL B 1) A%} Rt o JE A B, 3k A A 38 T
5 AR—ACACAR m OB AR — 1 51— LA
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el fE s 2 R R e BT Se A R ] SRR 4 4 o 4 2
B 2 AR AR o T2 1) 58 A — 3 IEWT T
2 [F] A2 N B AR A P S AR B S 45 TR s Al AR o
FIREE A 7=, 7RI 9a Wt m AL AL 445 — B
INEAWIAE R S (v,) MHELRE (B, ) 1B ARG H 7E
P2 22 UL R 5 1 M XA 3 AT 1R (A
9a) fERE A A —LVE PG B D01 (& 9b) , f iz B 5
BRTMTIE R KB AR Z el 54 1 Rlire B
5 ZUARF b AR B X AP AL AR b AE ARy 4 A
H 2 AR, EATT X — R BN D) E]
4.4 BFHEERR=SHFEHRERIRAFR

Rl E TR SR FE i (IV)

S 1 b 25 & B T I0US B9 5 17 AT (Jordan
et al. , 1981,1995; 47K Z,2011) , 9 Aif Fili 72 b i
RIS AE PR 2 2o i 28 20 = 20 Wik 3 T AU S8 63
WA AR RT3 P U R R BT oK () Rk 8 r
L HT G AT A, PriEss 2 1y B R H
A Bl 58 83 R 5 TRAR T IS A 2R 51— B
EY I DIIE=r %=y 2 =y P QI T T ) s
NAEIZRE LAk B il B e J5 2, R I e sk
SEINE TRl A, 250 L AR A B & i Ll
FRAIE R T P b2 R A AR 0 R R o B
FETRIETE L B i 3R 51— BE R 40 K LA s I
IR KBl 5 o, fRTRR B A (CRIBh A, 1994 ;
JEEAE 1999 XS R4, 2015) o AR R PETE AR R AR 2L
b EAE 25 08 3 LLHE T, SUAE R L B 905 2%, R
WIS 4 A B e Al R iy o 2 M gt A B T S AR
Je T A (B 6 1] 10) (fal & 45, 1996 5 4K 2%,
2011 A/ NVHESE 2014 ) o 20U i i 46 b 73 A 72 1
MR — I — Ik K R — s — RS —Hi 4
vy, BPZEVEIL X (6 & 10) , g R 5
()55 W LRI SR . AR PR Fe AR S5 41 Rlisati
IR wp R i B0 006 15, K47 7 i 56 AR Bk B AR T
SR T R LU i 4 Rl e AR B 2 22 90 LT
SRR I URR A 4 R A B3 S e AR R SIS T it 2 b B
[ b P IR 248 S 9 e — i P b — ik A — PR — IR
T —2k AR 4R BE B R 120 ~ 140 km , fi LA
IZN 5 i 2 R R AR /N

TE ¥ Rlie A =2 2 0 LR R I D TRV
I Al 8 b A /NI 34 (S, k) DURR S JE: 1%
Je T F A B — N UURREE 2 . /NI 58 R K
oo WaahRZ R AR A SRS E Kaa
WA AR S KA AR e R G
LROKIID BT VU R U, TR i Rl 2 R P

JE G ARE R 24 (B 6) /NI FHfde 1~2 )21
R E ok PR S s RS, AR
i T it b S i ke 5K AR B 1 /N TRT L2 S DL
JEJE SRR A T s NI R IR R AT
FEROMD T DU 8 TUA R K e | B4 (0 Ky b
LD E R A, e e 3.2~
40. 7 m R EUR GRS R ER I RS2 4
IR ER OB K W R ik K A I8 R e
JREE R AREIE i R, KA B
(JB) A Gl b R AL h 2480 fEH 1
WA ) Kea s B IRMAEY . RS E R
H WA = B E A, BWAEEEY R
FLHL BRE DY S B N PR AR I B e A R
AR B EATIE /N B AR e, ot A1 A A AL
A KA AL T RECF IS 7 B U
WA h /D E IR A (MRE E55,1998) . 7E/D
B e R = 2 U g =TT o S SN TS 2 < ]
WA /NI IR A Rl 2 R 4R S 2
PRl G 24—k R AR E—A T T IR TR
Ly, HJE 550 ~ 650 m, 5% 749 m, HAZ IS A i
M AL PH T 2% R H AR (R 200 ~300 m, Fr i Ab
PRESTT ISR 135 m, WIS i fdi 80 A8 1) 1o m]
B R ARG SR VU T 2 AU I 1l 2
(E10), W mibaZm LIRS 48 F,
A XFFRRAXFRIR . AR S JL B A AXFRIE IR AR
A AT R G (R, 2010,2012) F
/NGRS PRI (SR B AISE 1983 ; W A4 4E 19965 B
POARAE1999) HAL VY M B AR i, WA B Eb A =
KRG Z I A IR Z IR, JREHk
RV WD A TS AT AR T 2R B A F (X E
B, 1982 X BH4E ) 1993,1994) M Ab JF vi 5 e
U K2 BN K 2 B WL, /N
PEARAE . R ARG S PR )2 HoRLRL = BE A B
MR AT TERD A ) U P R G G A Sy v i 2 R D I
U P TUA I/ b 2 A s A AR ik
Ji BT Bili 2 M U R OB PP O B 48—k R AR
WE— WA — 2RI P AT e 1 — S A —
A2, BB 2P HE 2 HERE D 008
AL (EL6) , SRR RGeS Akl 2 22 2 B
GLIRBE B /N 32 8 B K B R (G
& 2011 RAEFEE 2012) , b B e W8 0 A
A IR A SRR R S AR T A R
JRATEE s AR R W IN A VA A TR A Rk s
ARG UIBUE T W) R IR W fIR A 555
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LT T YR INEE T AR Bk
RS AR R A5, RS W48 H /NI A
SRS HTAR H B R N A, B 5 4 STWO0S 5 T4 A1
i 0. 49%,5Q022 WA & & 0. 43% (T H 4%,
2011 R85 Z245,2012) I PG Jb—ir i R /N T 301
Y1 FRRCE ) R AR A TG AT 4 2058 9 R o S
LRy, H g FORBCR R AR ES
Yy S A I G M R AR 20 A T 20 Jb P i
GRRCE A A BTG, K /ST 3002 B e A 0 K (B
KA. 8K A) . A B AE Dickinson ¥ U5 ) 5 &
( Dickinson et al. ,1983; R 25455, 2012) , H KT Hi /s
TN AT KA U T T AR 8T 16 A D 1 e
[ 11t DX P, el A /N T 30U i T T
Yo K B LR R A TR ) A AT R R AR L 2R B
0 L HE S 1 Ll S B A4E . DA/ INT a2
VOBV R E , 7RI A bl 2 b i A e B
JEAERL 2%, oy ik 22, RS —A 1] = MU (B3
H1,1996) (IV-1) (B 6.8 10) , 76 3% 90 fil bl 3
itk St SRl Eed T e =g T e ) vy SO U 3
et —AR LA (IV-2) (B 6 &1 10) .
AEAE(S,s)  FH/NRTIZAAEIL R [ A 7] et
W SRV E R = % (10 b S 7= SR X3 S5
FEN®  EVAYI A, 1979) 1 ALV [ ¥ FE VT AR |
LIRS (DU A8 Mo B 7 Jm X — O L BA®; 4 i 46
£5,1982) 1 EEVE [ B AL AR ENVLA /K (SR M 48 Ho i i
72— O /N A EA YIS 11979) ] = A5 1635 Wi AH
A5 Ry 2% L2 0 LRI B A AR 24l DS dE e AT
Tet il (BG4S, 1979) —F WA £ R4, B
ZRp R G A (IV-3) (6. K 10) . A4
R H6 Sk 2R 0K T DU S MR RR KA )
B A B, BB EIRR I eI 45
FBUR IR A B I A58 K AR I sk e
U MR R O A, S BBV A K (B R N A
1979) A 4R RE 4L 30 Bl £ d (o 4 (e .
RS o ERE & oSS X B
b/ NI B4R | 5 e LAy b O 2 R AP Al o B 46
i Je5 3 XA b I A0 1) 6 S 3 S e AR RIS i
MR, N2 PG AU /N T T2 B i R B BT
BRI A AR B Tz B P AL /NI Y i
[ SARUR=R /AP A Ra ey e 3 N SP ARARY = N DR Wb i
BEEERE BRI T, 1 e KA S5 28 K
FHEI, FRIZIU R A R 2R A0 P A AR 4 R
JE£(300~400 m) #|# (150~250 m) . Z4 =+ +
BRARAEY) . i /RS WFE2E R =t g

8 BIINZ N TR I M= ¥ e SN S e I P e
A JUT R (PRE E4,1998) . A 4F R4
SRR A I e v DO S S RO 2 AL R
AR I L EL R A M (R 2 1L A4S 19995 5
4 ,2016) ) . M R HdbAR GG /PG 7 1 0 A
AR T 5 A IV -3) Z1 30 SR 2 i 47 X R
J BT it 22 b A6 PG I 2% /Nl LA T TR AR (IV-2) |, P31
2N T Bl 7 b R AR 0 S/ NI = AR (TV-1)
(Bl 6. 10) , BRI K R IR B AR 1L, 2
INZRIA VR (5K A4 1983 TR 54 | 1996 ; B
FEAF1999) ¥t 80 77 1) 2 R b 7 3 1) B AR AR
VRS LA JEPE LR (1 6.,10) .

Condie 55 (2008 ) $& H1 34 5311 1 P Al B A0F e il 2t
FUE B LA 1 8 AR SR i RRIE ARG 15 5 A 4
(#22) ., HHETZHCEAE D e sk A 2 A AR S bl
RORIIE B3 LLUHT (4 M — B o, 38 D X P 8 2R Al Bk
M AT A T2 F ( Condie et al. ,2008 ;4%
KR 2011)

R 2 FENRRMENHEERAS
(#& Condie et al. , 2008)
Table 2 Petrotectonic assemblage of intra—oceanic plate
tectonics ( after Condie et al. , 2008)

e Eiksy 256 (Ga) | BIRHBL(Ga)
1 Ip R 1.0 3.8
2 ByRFUR 2.7 3.1
3| AR DI <1.0 2.7(3.87)
4 T it 4 <2.0 2.7(3.257)
5 | WAAEMEEERESA <0.1 0.85(1.07)
6 B Bt 2% <2.0 2.7(2.9 7)
7 KEGZA <2.0 3.0
8 EACLININ <2.7 3.5~3.4

.5 @ Condie et al. , 2008; FEFAESE(2016) IL#E,

ARICE W BN A7 A B MR A7AERT
il L Hb RIS I M A7 8 P TRl e AR R
FIZR BB AT AR AT B R M e 3 1047 77 A 4
B HEZ SRR RIS AEX 5 FhAE A A
A IEARYE T Bl 72 AR R Bl Bl Rl g AR A 2% & B
H B i T s TR B8 B WA R A A 2 2B 55
YN R I SEAF AN BRI AR A et 55 47 1 il
FEMRAR s AR I T AR AL AR AE AL AR 1A
SIEBEIT— 1 St — ) Ll AR i R s 1
L¥N USRI

5 1ERTE
ot [ 7 R A — = A D A M R B
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FE(XNFE I, 1993,1994 ) 45 745 + i e o B pig
AP BhBhi S 1 BB AT 4 IR AL MK B A
HAP e E R T A O MK B R 34 3000 m 2245,
P F Bl e AR R B PR R I P — 5 AR p e R R A
ERA R (B B4R 1988) MTY T H AR A
A5 25 TR IR B A A (MR A M s e
JEPIOHBA®) YT S T FER G f A 4 R R
RN BB G KRR A (T A, 2012) | #5 RS AK BT —
SR R B G (SRR AE,1992) I 1 BLR
g8 (TS ,2016) L [ BB 4t L2 (X1
45 ,2010) 7R RE B 2 b & SR e, ot i A
FEAE W R sl s SR A S8 4, TR O o R
355 50% , ST HOR TR VR AN MR A S, B R
JHCS BT RIRE I 2 2 A, AN B A IR 2 B ETR
Uik 1% 7 3, BEAE RV T B i, SE S UL E B
4000 m FEAYTEIE (BT45,2012) AN A A G 2
ol T Tl O A S RN A A, E PR PO K v
(BRAZ5E,1996) 1 LY HL B S, I8 Bl Ak S5 T S
Bl , B AR TRAK VR B B A Whr s, vl WL A MR
A 0 1) W BB T & B0 ek S ER T U B AR R MR
e B R AR R AFTE ARV

TG KRR Ly b 57 KA AR B R AR AT (&5 B )
e BN T F LIRS VS . X REE L AR IR
ABFE (VAR5 ,2016) B IATE R BRI Hb RS AR 2% %
AL INAS— 51 CA KO B Ry =, KR
WA AR 4> A, 8 3 6 HE 4T LA-ICP-MS 4%
AEAE H AR L K TTC B A A B ML A
5T, H U-Pb 85 A 4F 13 8 445.9+1. 2 Ma, J& F b A=
R A MR )35 B R i i R A B 1) A e
G, IFeB IR 1 BUAERE  3 S R 8E Ll g AR 2%
Ty A AR T I O o Rl R %) M SR SR, B TTG A
—— RN A A A —— AL A A G T s, BoR
LR AR R PN RS AR AL PG e R B GE I AR R
PERAFAE . ) PG 2 JF 1L it (37 e B e it 8 A7
(Z5E) b, AR T LI R 7, 6 =
T 1L Ml A —2E P K LA TR A SE (/NS ,2017)
K BUAE 2 TF Ll s A6 2R 1) AHE —HE P R W7 24 o ]
R = AR B SRR IR 3 kL R AT
AT HER AL 22 AR AT S B . D R T BRI A%
Mg s 5 N-MORB AU LA AH DL i BR Ak 5 4
i 0 FHARHS B A 8 B A1 AR % 443.7£2.2 Ma;
@ A X4 Bos 5 E-MORB %I JC 1l A AR LY
BRI AR AR ARH A TN A 45 A AR 441, 3+
2.4 Ma;® 2P AR, K 7R ) 500 i A ¢

() By A (JAB) LA AR RLRY M 3R Ak 2% R AT, 75
P LR i B8 I B A AR I 442.243.7 Ma, =
WA HITE LT © R, @ UG, @ 5k
PR X S e oty A A Bt R el A 0 B 5
AR SRR IR (4564 FAFE , = P Il HLAF
TER ARG R (R TR o

JEZ I —RREEHE (9K B4l %5 | 1983) HAR Mkl i
MO 25 A B e, o B R R MR A T Bk, e
Liosphaeridae . Stylosphaeridae 5% i % HL Al J&
Syringopora 5§ PRAR I, T A 1#E 24 T Bl Fe i He A=
P X Rm A AR R A, LR e g S 45 A
AEY 420 Ma 435 Ma 457 Ma, HH ICIIE B 3 L O g
R g A B, R AU NI T 1] e P
A et A P AR/ N R IR PEALAR 2 /N IR P h R OR
TS BICZ IA) T LA 1Y 1) sl 7 o 2R BH OG— B AR TR R
W5ty T IZ T 2 Je A S B A A I S R AR
aH U Je ZR 5% B A HE TN A R A AL =
T, WRIKEE INF A SR AR T
H SRR Lt AR AU R 0T 22 By AR . XFAR
RO 22 By VEOT T (IR R 355, 1996 ) AR /N ZR UGV
( XFRZEARELTE ) Sl 22 i I 3 L e, Hh s
ea BB RUNE A, R R AR R T 2 5
PR — 803, R I 2 B R AT 5T (B AR
55,1999) 45 i R4 i 2 B i 2 AT i LA It A
BRI oty Bl =2 [ 4 22 5 v 4R, 2 DT R B 38 10 7 A
AR—HBEVERFEAD, RIGHELRT T K, 5
$E 3 22 5 OB ARE R AR & I K 2 B Be
(0% A, ot 5 884y Wl , SR /N
By S 5 2 0L 5 A TR A 1 2
By redd, i ER AR i 2 By e g, Rt E AU IR
FRPEHT 2 B TERT B, AR T R R T 2 B TR —
oy, B e re i e 5 4 Rl se AR B 2 6] FF i 1Y
PR R AU R (18 3) o 935N T RliTEfR
P SAedb ket Z (8] R ot A ANV IR T (& 6
10) .

25 BT IR 2B A O ] 1 v 1 R O N B AR B
(440. 8+1.2 Ma) *e B i 5e e ) 47 1Bl e AR HL A
o A A LR LI 10,

6 RS FHIX/NE I L AR S
Fedl A pri )z 5 A=
MO ZR A R

TESKR G I M DX/ NI Bl Ay 22 22 9 HLGE
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BRAL(S,r) F5 L4 (S,xs) Rl B R /INRIGAL (ST —
Sy ) 3K LU A T B e AR RIS i Bl 7
IR =

2006 4F-711 2008 4F Hma A% | AR AF B AT 5T K
FRMYG /NG B, AT A5 (BB,
2010 ; B AR5 ,2019) YA /AINR IR 4R35 25 [ 2
I AEAEDURR I , B 5 b )2 A R A e, R
SO SESE(S,)  IHAATE“ R & W+ LT . iR
EEH SN 225 Z VN S A AN [F 1 45
W, WA W S0R 2 35 55 TN 225 35 WE 8 UR AR
R HEA T A AR AU IR ME

Sk U 40 % (I, 1983; T A Ut
4:000 . 1 j1 4 1985, 1988, 1996 ; Wang Genxian
et al. ,1996; fK A%, 1984; 1 VT, 1986 ; 7k Jik - %,
1986; ¢ 1 BE, 1987 ; Bk KL & , 1988, 1990, 1999 ; Geng
Liangyu et al. , 1997; E % H1, 1996 ; Peng Shanchi et
al. ,2005 ; SAAA® ; E R, 2013 ; E K, 2013 ;X
SCAE4 2014 MRGE R 5, 2021) XK R R TIK R AR
SRR P BTN R 20 2 IR B 55T, 3B X 5K 5K
TR /N I 5 T ( E AR AR, 1988) (& 11) B
B JE N R G4 R AE LT B I g2 |
ORI e SN s N G K7/ R s U LR R K]
e, 30 K R ER R AR RATAS
FE T e L 5K ICT X Bk A A e, 4 SR
480.13 m, H N3 JZMYT L4 E) 5 TR 1~2
JEF5 W4 (S ax ) R SEUURL A e i ( AR5
1988) (& 11) , INf=JLT B Angochitina longicollis 7
I Spathograthodus celloni ( /& E BE 1987) F
Coronocephalus—Stomatograptus—Salopinella—
Sichuanoceras 75 LI S P HE ( EAR W45, 1985) , T B
32 (ST FL P BT (5 B G5 IS Y
W Je dh 2 b A, JE 22.82 m, LT R
Angochitina longicollis ( Eisenack , 1959 ) | Jji /& 25, —
R R ZE ek RS LT R RN BT
Fii Mt crenulata FEATH T AR HE AL AR Y T 22 2 3
Bgereglarbr B, 8 T A BT AR (4~5
J2) IRER A B @R R RS B 5UA S OB
WEk 2~4 em IR IR AW )RE Jofs gk LR
50.87 m, 4 J2 (STax) JE 22.82 m W= JLT &
Angochitina longicollis } F- & i /2 25 | =i it JiEg 12
X WK LGk BaaMaIE g, ZJLT R
JEFIXI N T Hi M crenulata 28 A1y TS, BIAH 24 F 22
Z I LG FBTIGE, 5 J2(S,an) JFE41.54 m Y
7= A IR Apsidognathus ruginosus scutatus F1JL T H

RS

EMBE. ZAHEE. BRIk
ZEE 1984, 75200

SRR
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Fig. 11 Measured section across the Silurian Xiaoxiyu Formation ( S$#-S;xx ) from Forestry Farm to Luoguta, Zhangjiajie (from Wang Genxian et al., 1988&, measured in July,1984)
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Angochitina longicollis X 3 & KA A4 . Joi /2 25 1B
JEE T R =l I S FIN R,
5 JZ R AT 23 8 IR (2013 ) AT T
2= 22800 LR 91 w3 30, S AT B SO e i IR 4R 2
Ménnik (2007) B9 : ZFIE R Aspidognathus J& AN
ot 22 2l g —SOK G AR . BKR BN H
IR SO v T H L), ARl - TR B L2 £ DU
HERRRE . JLT H Angochitina longicollis 534 1 5
J& riccartonensis 2417 (Mullins and Loydell ,2001) ,
1Mi 5 J21E 42 Angochitina longicollis 4347 B I i )21
I, A #| M Coronocephalus—Stomatograptus—
Salopinella—Sichuanoceras 75 |1 S HE BB 2 )2
g 5 RIARR S A ] B S S N 2 S0 b
AR, 4 5 5 ERYFERZ 2 20 BLg 5 30K
FEGRI L, BKR B0 48 il T BSOS SR A
EHIRIEZ AR E PR R 2 2R R4
(1SSS) 2000 4F7E K F. A Orange 2313 | YL E H
BTSSR S, HATAS B R AR SR ik )=
R AR ACELZ B i, P ads P AR 02 (1SSS)
— LK AR A 2 B T 2 22 RSO
SRS A IR HEAE B A RITE centrifugus 7
Z IS I il K HE amorphognathoides i P4 3
Miinnik (2007 ) FITE LU (2013 ) K 33 5 B ) IS
HAT FAEEN AT bicornis 09 LWy, BNAHN 32
BT murchisoni ZE A1 0 F &0, L B AR HEFE =& Tk
—AREAW, XREFIH—FHEkE, A2
ek, A LLAE &) 73 S0 s G0 i bR e, 3
W BRBR R SCIE S G —FR o TR R 2 2 Ik LA
AR NS DEADERREL, 4~5 2LV R i
JE2 BA, 1 ( Ziegler, 1965;Boucot, 1975) YLFUAH &
TR ARBIAIAH , s S i B K Y i, 3531 30~
60 m, N R IZHI T/ NEIG 2 == 2 9 BLHE 23 L &
At (S —S,) et B ik IRt B, L F B
R(6~8 J2) KEk (O, FmER (i s b 5 g
b, S 95.29 m,6 J2 (Siax) FE 28.67 m =
JLT W Lambdachitina tabernaculifera ( Laufeld ,1974)
25 ETEFGXT N T ludensis B4, AT 6 2N
SCHFEG (S JRATIEAR P g Hb X X sl 2
A BT (S AMIAE® ) 41 HI/IMEIR AL R A L3k
HESETURR B e fil . 75 BA 20 0O S SR T 5 (R0
—%%,2009) i\ Protopilophyllum Dentilasma Wi )& 4=
BROE IR IU AR A BT O 2= 2 0 LR IRBE i 4
Al FEe bl fe b AE B S0 SOttt (S,) , I itk &6
Fa L CHA B8 3 A 1) v 7 5% 5 407 30 45 b S

W BRI AL (S,—S,) . TR R 5
PR A 11 25 00 TUA RK A AR AR B R AT A 22 2
#5 L 45 2 09 745 ( Llandovery—Wenlock ) 3 22 1T FH
(57735 ,2006, 2009; T A4 ,2009) , H % L i B
GEIHRA Cyrtograptus insectus 26 A7 w1 , Ho SCI% w0 i€
HRA Cyrtograptus centrifugus 2641w | iX 5 [ PR % &
R GTES Cyrtograptus insectus ZE A1 LI W4
JIKHR Cyrtograptus centrifugus 2641 56 4 7] LAXT HE,
AR HH) I S e g E A Cyrtograptus
murchisoni Z£417 \Monograptus riccartonensis , 35 2641
i, EAT S RSO 55 T il 441 5 42 )
PIXFEE . JLT 8 Angochitina longicollis £ 1% 1] M
= Z I BB OK w SE FIE A R B R E IR
23k Cyrtograptus murchisoni A R (2
AREUFE) . Angochitina longicollis 7638 [E &5 85 R 5340
Iz MBI, D22 22 il BT A S0 e i (R
FARAE,2019)  BRTE L2 % LS S IE M 4 1 R
FeHUR K AR 2 2 ol LG8 R SO S e O JE SRR
HEGH, T AN S AR R B He M, AN AEAE S vE 58 ik
R AFAERTE R R A 4 1 LT (EARYEAE,
1988; Bk R £ 55,1999 k5 £ 45,2021) , H BB -
#B 9~ 11 JZILIE 184. 80m , Ay % LEUTFAIEE & 4% fith,
(11 JZ RO AH IR G R AL 202 (UK,
1980, 1988, 2001, 2013 ) ] 11 J2 ( S,xx—Siax ) J&
38.60 m PN KGR B AR (B I SR AL (0 PR A
YRy b A e b Z A A R B
H 11 JZELLZ T ILT B Lambdachitina crassispina
( Eisenack , 1964 ) %, ‘& 1 Hii 1 70 A7 i BRI ZE A7 47
scanicus & leintwardinensis, 11 J2 T # 0] B & S~ Hr {8
WH T ( S; ) o K T A I M Ozarkodina
crispa i ( IR 2013 ) AH XY FHr 3% G TS, 5 11
JETHR AT XS H A FAEE GE TS, 11 )21 #l 2 IR AH
WP RARAERGE(S,—S,) o 9~ 11 JZP= 5 L
e ErA . K BB (12~13 J2) 5 15T 14
JZ Bl Gz AL (D,y) B8R £ 12 fioh ( AR S
4,1988) (B 11) ,iZ4 ™" Wi )2 2 Cyrtospirifer sp. Fl
¥ Samarispoeites concinnus 5 12~13 J2( Sjlxx 17
S,ax ) IR 126. 35 m, HoA P K ¢ (5 v JBL 2 47 D b
PR A SR b e K S R Ry U
4/ N2 Lingula , 356384647 Skolithos , fat
) (7 BB E el ) o SR bR 12~
13 )2 RIE/NRIRZH AR FN AR 5 1L 2 e
B b BB BAL AN S 2 SO A ) 3R B Ak
£1; Category 1,23 sensu Edwards 1982 ( Edwards,
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1982 ; F455,2010) A5 Y 2 A A 38 7= T 0K
F Ne-2 T “ BELA” TS, %201 ™ A 3 B
Z ARG T HILT W Fungochitina kosovensis (K K &
25,1999 ; Geng Liangyu et al. , 1997), 1993 4F K& A
SCER— VB R E AR IR PH AL Posf KA INEIR2H |
FR TG RIRE N B AR A A T LT BRI
FAE (RGBS EN ) , BA BB AR A A AT
AE Y BLPE AR A A6, MUK A= AR P Ak S i A= AR )
BARZAEY PR — A pr A, SO IR TVIIR
RAJUT AN L, AT 5K 28 5l X /N ER I 20
T (12~13 J2) 9 B2 H) S8 i35 B 2 0] 58 B &6,
1965 4F- 1) R & i JTOA™ 7 Jrg DX Sl i 00 4 BAAE 1
200000 7 7 1 V4 A i AR 75 LK ISk (18 6) /g
UREH B8R B ik 1 Eugaleaspis xiushanensis ( X1 s}
W ,1983) o 1975 4 A SO — AR & AR A P L A
YERI /NI 2 - FR R B Ak A Eugaleaspis cf.
xiushanensis( F AW 4 1985311, 1986) . IT4EAE
TR FMIG 12~13 JZ il NZ IR E A6 R 2R
5 1L 2 P i R U A b ) SR 3 TG A A A T
H: Dunyu ( J& % Eugaleaspis
xiashanensis) (8 455 ,2014) F1A W2 & 2 04K .
Wangolepis sinensis ( B4 45 ,2014) , MRIPETKE A
PR 11 JRLLZR OB AR 42 (S,—S)) 12~
13 J2 G VLIR R B THER % B 2 H] 48 &8
JUT HOxb b, 2838 45 UKk 58 Sl X/ VBRI 20 |3
7 B TERRZE A G Al A J2 00 B T8 B 2 4t
IREEE L W SN & & e S IR C S S
TR (R K, 2013 ) (AH 25 T 5k 5 SR il /)N B2
VAL 12~13 J2) IR S b e | ok KA A 2
W, WA A 2 BRI BRI B T IR 4 ok
TG INEIR AL 12 ~ 13 J2 4 WA i 2 2
BA, #( Ziegler, 1965 ;Boucot, 1975) itk 11 )&
Skolithos #H ( Seilacher, 1967 ; 5K Jik -4, 1986 ) , iX A}
T F KA B 2 T Wi AH AR 2 )y, T /K 2 0~
10 mo SMATE H 5K S SRS RIS P 79 i /N i 0k 4
P T PR A A il 2 1 SR A
W2 R, BoR Ry — G R R, s 1 Rtioe
A b I iR 7 e G T T

2017 4EARE B A0 il IE A5 B &R 5 R AR
EHAF 1984 AR TR AT (R B3 =ikAK
FEHITT 2 BEl 2 BRI 1R 22 O 35 P R e Sh 2 —/ )N
I R —F5 I —/ MR S 5T S
5K S X P AR A% 2 B) 2 O SR URR AR 5
fih A7 7 AL B (AR Yt 2 00® AR Yt

xiashanensis

1985,1988 ; Bk K £ 45,1999 ; bk 45, 2021)

UL SR AR R BN AL RE (AR5 R
2016) A4k K ILFE B2 m LR /N sefb A S LR 4
JUT 8% e e F R Fe s A Py s 2 X R ol
AARRIbR A, B K L RE T 4 Bl e AR
Huiws , Wi 1Rl s o b AR L A L R T B
FNALVG PG 19 BT (RS ) —FF (PHRO) T K W7 22407 /e 7a
B, HEEHE A B ZRHOR B2 419. 243, 2 Ma
(EPr)ZEZE 512, 2013) 5 FRise ok 54tk
FEARBAE I TG PG 1] f— R K W 242 Al 4 1) —

FiEASE, 1990, 2004 5 BSR4, 1999 ; 22 4E MRS,
2016) , {47 F fili 5 A e L 09K 5 i bl 2 b 46 Tk
i, i /N2 U4 T (A B4 | 1983 AR 5245, 1996 ; B
POARAE 1999) SEA G, 451 T T Rl se AR e
1E40—5 B 28 (Nh—S) 8 4 i o & S v AL I i

7 JLAIAIR

(1) 76 L BB R DI A THER Normalogratus
persculptus ZEA T AR BRI KZ) 443.8+1. 5 Ma AL 7
Fet R 2 Bl A AL P e AR b ) JE 2K 16
XU R | [ — % %8 AR T — 2% Az Kl & KB
DJNAIE B TSR0 3 80 AR 4 28 AR
K, f£2 2 W5 &P 5% A T
Coronographus cyphus & 1 A B K 2] 440.8+1.2
Ma I HE B Fe Al e 3 8 1] L PG 4% 1 [l 7 Al R
IR AR b A8 S AR, TR AL AR, JEAE 2R 1] 9I0E
BRI — St — LI R i

(2) M AR e etk 3055 1R
TR A A B TR R LA B IR T
GIEIE 7R D TR P NI Sl I R P& 7/ i
b T 2 iy 5t R B B 2R A S e g L

(3) 1ET W AR IR U, & SOR7 7 Bl e Ml
BB e ZR B2 42 51 S8 il R IUTRE R Ae SR e ARk
i e, B J 12 0 i 7 b ST = 0 3t LAty B AR
i e Ly S I 2, PRI 32 st s 2 b gl 2 2 S 9 5T
MR ATl 2, I L A7 i 225 0 M il 72
P 7R e G A6 THEE R T AL P AT 240 THEER, TRTTE A
Tl 72 M AN I T I 7 M g 2R 5 v T L P AT A
ARy M B T R T BTSSR, P SIS R A R AR
AUV = A A A — 5 A — A /N2
WA 3L PR AL VY 1) R 0L , AR e Ll LR

(4) /NN B PR AR DI il Rl 4 1 54
—MIURE)Z T EIAR A F5 IR N BRI Y
A B PR e AR BV T Rl 25 DO B )2 | T Ho 4% 1
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IR FEE,

(5) BEHAEZIHHEM(S,) — W it
(S,)——hiflEg it (S,) — W B L2 FIH(S,) , e
T e R TAR VR i 27 T Rl e AR TR P 2
BT el 2 b A I i i 72 1 1 ol 5 4605 P g AR 7 ) 4
B AL BT e 1L PR

(6) SR I W) H T 2 A b
FEMH TR 7 RV AT i 72 K OIS ARG A M 24 22
FRHGE(S, ) B SE TG (S,) WELL TR A%
i, AN AR B S 2 M, AN AEFE SCIE LA (S, ) Bl
AEEFOE RPN W+ L7 o0 s
(S,) FIPIFEIE 5 (S,) B 25 (S,) ¥IhiE
ZEUURR A Hzfik

(7) Mt —Rh A RERE R ST
Rl FE AR e Z (B A AE L A AR R v M4 TRl Tl
Haedubhire R Pz BIAFAE ot A UG I8 EAT
HB R L A AR AR T 2 B 1 — 1

BT« 7 S G [ o R I e A LT O A
A 12 2000001 : 50000 X R 45 FE M A S0k
5%t R SR 2 g R JUIF A D3 RN op [ R 2 g R
b ST A Wt 5 RS DY R Y R AR R TR R R
5T 01 5 2 FH R IR E R TH NREIG AR LT
R R AT T #2838 SO R AL A A
JRIEREGE T ISR 58 i o [ b SR 27 e b ot
W5 T 25 B R T 9 03 2 5 % SRRt A T 1A
FATAR P FFHE T E R B WL fE it —
R H O
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Rhuddanian—Aeronian ( Llandovery, Silurian) lithofacies
palaeogeography of Hunan Province and its adjacent
region and Caledonian plate tectonic evolution

WANG Genxian" , CHEN Bihe” , ZHENG Zhengfu” , ZHOU Chao®
1) Hunan Institute of Geology ,Changsha ,410007 ;
2) Hunan Geological Survey,Changsha 410116

Abstract: As to the Lunmachian paleogeography in the Llandovery, the Taojiang—Baimashan—Yuechengling
is the boundary between the Cathaysia Oceanic Crust Block to the southeast and the the Yangtze Continental Crust
Block to the northwest. The Cathaysia Oceanic Crust Block was characterized by a deep-water turbidite basin
consisting of the Llandovery Rhuddanian (i. e. , the Zhoujiaxi Formation) , of which clastic sediments would have
fed by the central Hunan fold mountains further southeast. The Yangtze Continental Crust Block was a sedimentory
oceanic basin composed of the Longmaxi Formation. The distant edge to the southeast was in an upper continental
shelf environment and the margin to the northwest was the lower continental shelf ones. The fold mountains in
south—central Hunan would have supplied most of detrital materials to basins. The Siachopan lithofacies and
paleogeography were obviously different from the past. The subduction—collision of the Cathaysia Block with the
Yangtze Block took place at the end of the D. triangulates graplite zone time, ca. 440.8+1.2 Ma. The orogenesis
of the Zhoujiaxi Formation (in the Cathaysia Block) itself created the Cathaysia fold mountains, resulting in the
closure of the Cathaysia Ocean Basin. At the same time the Cathaysia Block wedged beneath the Yangtze Block by
the A-type subduction, leading to the uplift of the Caledonian Xuefeng Orogenic Belt along the southeast margin of
the Yangtz Block on a large scale. The Xuefeng Mountain, as a tectonic load, resulted in the formation of a retroarc
foreland basin of the Cathaysia Ocean Crust Block in the new southeast margin of the Yangtze Block. The Siaohopan
Formation was the cover of the retroarc foreland basin. Its terrigenous material supply would have derived from the
Xuefeng Orogenic Belt. The Siaohopa Formation was comprised mainly of delta-facies deposits in southeast distant
edge and littoral-facies deposits in northwest margin. The Siaohopan Formation graded into a platform facies
stratigraphic unit of the Shiniulan Formation to the northeast-, northwest- and southwest, towards the north-east and
north-west and towards the south-west the Xiaohepa Formation grades into the Shiniulan Formation ( platform
facies) . Further to the north-west the Shiniulan Formation changes to the Banjiuguan Formation ( basin facies) in
Ziyang , Southern Shaanxi Province. glaucophane, a typomorphic mineral of glaucophane-schist, was obtained two
times from the panned concentrate samples of the Siaohopa Formation. The discovery of glaucophan is the
discriminative mark for the Cathaysia—Yangtze collision and Xuefeng’ s rise in the Caledonian period.

Keywords: plate tectonics; Caledonian plate subduction and collision; Xuefeng orogenic belt; retroarc
foreland basin; the South China Ocean Basin biostrtigraphy; Silurian; Llandovery; Hunan Province
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