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Abstract: The nature of Early Paleozoic Caledonian orogeny (Guangxi movement), as one of the key geolocial problems of tec-
tonic evolution in South China, has been controversial for a long time. In this study we report a suite of deformed and metamor-
phosed basic rocks in tectonic slices that are exposed in epimetamorphic Ordovician strata, located at the Nuodong in the Cenxi
area of the Southeast Guangxi, South China. This suite of rock is mainly composed of metamorphic basalt, diabase dike and mi-
nor pyroxenite, Petrogeochemical data of the metabasalt and metadiabase dike show the content of SiO, =49.20% —52.30% ,
MgO=6.78% —9.11%, Mg” =55—63, TiO, =1.02% —1.34%, indicating the low potassium tholeiitic series of basic rocks.
The chondrite-normalized REE distribution patterns are flat type with light rare earths depleted, no obvious Eu anomaly, (La/
Sm)y=0.72—1.05, (La/Yb)y=0.7—1.0, while the N-MORB normalized spider diagrams show slightly enrichment of LILEs
(e.g.Rb, Ba, Th, U, K, Pb) and flat-slightly depletion of HFSEs (e.g.Nb, Ta, Zr, Hf, Ti), Ti/V=21.30—25.12,
Nb/Th=2.1—4.2. The geological and petrogeochemical features imply that this series of rocks represent a dismembered ophio-
lites formed in supra-subduction zone (SSZ) tectonic environment. The LA-ICP-MS zircon U-Pb age of the metadiabase is 4374+
5 Ma, indicating that the ophiolites were formed at the Early Silurian. Based on the above comprehensive study, we propose

that the Nuodong metamorphic basic rock series are Early Paleozoic ophiolite fragments formed in a forearc tectonic environ-
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ment in a supra-subduction zone (SSZ). The document of the Early Paleozoic Nuodong ophiolite provides key evidence for the

existence of an Early Paleozoic oceanic basin and subduction-accretionary collisional orogenesis between Yangtze craton and

Cathaysia blocks in South China.
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0 55

= PR PG AL S AR 1 X 3 T4 F S bl 5 4
b e (P sl 5 1L R 22 [R5 &4 V0 B R AR
M 2 W47 1 e P 5 e 2 P Rt A AU LR
W& iz 3 (V32 3 1 Qs i X 2 — (K& 1a) . fH
KM LR X T4 pg oty A AU B AR 0 3 1L i 3 i
JOT o AFAE T ol A AR AN TR) ) DA T — O A5, i L AR
19938 Ly A e Al 38 A R B 0RF ol — Al 3 1 (Guo
et al.,1989; Hsiiet al.,1990;ZEEH R4 ,1993; X%
TR, 19935 BRI AR 25, 19995 2% 45, 20005 FHAE Ok
4 ,2001; B %+, 20065 A, 2006 ; X142 B2 4%,
2009;Zhao and Cawood, 2012; ¥F &M 45, 2012; &
/NEEEE, 20133 Zhang et al.,2015; BEAHHEEE,2015) ;
I3 — TR 2 I L AR 3 3 1 Bk = 9 5 N b — 4
T 1L P OB P TR A L B i = Bt AR AR A N O
DA I LM BN JE Bl sk AR N a1 s S
(Li,1998; Wang and Li, 2003; &F B, 2006,2012;
Wang et al., 2007; Faure et al.,2009; 7k 35 2% 4§,
2009;Charvet et al., 2010;Li et al.,2010; 5 JB4F,
2012; Cawood et al.,2013; Charvet, 2013; 5% [ {5
%5,2013).

AR S Ao A AR T A R I D T R R 4
VR AR 0T b JZ Y — 25 R PR R RPN ] AR
RO B TR AE A A M BR Ak 2 | TR R AR
MIBEFE 46 X B BV R OB BT el 2 |
(SSZ) ¥ 3 ¥1 5% (1 Bty AR AR e ¢ 5 5, Lo A2 R
P i P 0E 5 A B P AR Rl A AR A AU
AR A 7 IR op — 3 2 il i L BRI T O B R B

1 B 5t e 1 AR AR

T B DY AU 5% 4 AR 0 M X 72 R M F i 1
N T AR 47 1 v fiam e R M R 2 T BB 4 5 Y
FEBOI A — A8 — B — 7 R AR (]
la). X EZ LR EF B/ AR L — S8 o
Fia — AR A RS TR TE )2 b iy A AR
ALK R — SR EE MR RN
MTHCE RO A st a AT s LT

02 A R — 2 B AR A L s, IR e D
BRAGEMBRER YEREREES REREEN
55/ RAE T AR T & BRAD A D A A U — VRO A T
UL H S8 R B OAT AN A R i 122 fih (Bt 5 B 0
AL 1999. 2 )5, B R — AR il T
FRERN S A8 L I AE 5 8 RS B R A (A 1b).
A AT I I AR 3 — 7 L v — WG B 9 A o A
T b #E A — B R AR R R A RS A K
M RUZIRAS TG AR P R (M s ) S
P 385 A8 T A8 I3 43 S s IR A A A BB R R T AR 55 AR
TARAR M R A B e RE M A R E
BHAEERMNZ R A (FHC VAT RSE R
LR LA I CE B B, A B SR g Bk
WA W A B 0 1 — W 1 B R A
T 3 35 B R o 2 . R T R A 2 AR
S T8 (017 T AR L A — > 507, I 5 AR M e R s
Ii] J A 1) S AR — B (F 1o).

AR L 50T AT T AR — i T KR A
SH65 b 5 ) TR R R Y AR LA R AT T R AR T
PRSI £ AR S A AR B 2 A T B A

AL RE AR PR LR &K 2 8 3] K
B ZEOURRGBFR T, R L F R
P4 B T SR AN A K L IR — B R A A AR A B
ARGERE AR AL AR 3 L Jm 35 55 A8 JB B8 mT DL s
U SAL A BOIR A i (B 2a,2b) A8 A P iE
WREA RS B 10%~20%, EE IR
A HINAERH A 5 A S RES IR E 20,
Hh ka2 2 ME B S AR R BR, 1% A
), B R B & B A N A 2R A BH R A Rk e A
BRI A (40 %6 ~45%0) ARG
A (40 Y~ 45 Y0) R B G BR B (290 BLAh, Jai 3 55 78
2LV N = R (NS S W= SR U Y N A4
T EMERIE , HAR K 0.5~2.0 mm, Fo 38 Y J 4 95 5l
KA a0 W GRSy 2 m —
Fafh AN A EH A (B 2b).

ARSI IK GBI B A WK CED BES
LA Z BB R A R I
P S AT S K (B 2, 2d) 07 W UL E 16 HES 40
KLAE MRSk ARGk — WER G540, YU 1 L R



55 5 4] ARG A B A AR e T (D R RG34 BT E 4 767
111°00° H1°15'E
z
=
a

23°00'

LT

| o [~ wiz

14NDI1-1

147°
45°

BFEBE  ZEAEAE HICH

[ omz [ sme [ eaz [ Jwwen

63°

[/ RNV S T )

3
12NDO5 14ND4-2  12ND02 i 12NDO3
* ;

48°

o [+

AW U R L B

BRELGE  RERKE

A1 AR DR R B A BRLTE () G 3 3 DX 3t 5T 7 1 ) RO 3 728 2 4 5 2R b J0 89 T ()

Fig.1 The tectonic framework of the South China (a), the geological sketch of Nuodong area (b) and geological section of

the Nuodong metamorphic basic rock series (¢)
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Fig.2 Representative field and thin section photomicrographs of the metabasalt and metadiabase
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Table 1 Major elements (%) and trace elements (107%) composition of the metabasalt and metadiabase
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SiO; 51.00 49.20 50.60 51.78 51.45 52.30 50.10 50.00
TiO; 1.07 1.04 1.27 1.34 1.15 1.02 1.20 1.07
Al; Oy 15.04 15.10 15.00 14.87 14.43 15.63 14.50 15.20
Fe; 03 2.41 2.24 2.57 2.61 2.75 1.98 2.49 1.84
FeO 7.25 7.63 7.89 8.20 7.55 6.65 8.34 7.68
MnO 0.18 0.19 0.17 0.16 0.17 0.13 0.18 0.18
MgO 7.59 9.11 7.22 7.09 7.54 6.78 7.46 7.75
CaO 10.63 11.70 9.48 8.07 10.21 11.30 10.15 12.10
Na, O 3.01 2.20 3.19 4.15 2.53 2.17 2.80 2.48
K,O 0.08 0.09 0.14 0.13 0.12 0.15 0.19 0.16
P, 05 0.08 0.08 0.11 0.11 0.09 0.08 0.10 0.08
LOI 0.88 0.69 0.61 0.90 1.21 1.00 0.52 0.63
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Mg~ 59 63 56 55 58 59 56 60
Ba 13.8 15.3 20.0 54.6 26.4 68.2 30.5 26.0
Rb 1.3 0.7 1.7 0.9 2.7 3.4 2.7 1.9
Th 0.54 0.61 0.82 0.74 0.96 0.90 0.80 0.59
Pb 0.60 2.00 1.10 0.94 0.71 0.81 1.20 1.90
Nb 2.11 2.10 3.10 2.57 2.67 1.93 3.30 2.30
Sr 83.8 92.1 80.9 64.1 85.3 122.0 104.0 91.2
Zr 57.4 60.0 69.0 74.7 69.1 62.8 72.0 60.0
Y 28.0 26.4 34.5 36.0 33.3 28.4 34.4 26.7
Cr 216 211 116 143 205 136 98 216
\ 301 282 303 370 303 273 303 283
Ni 80.4 81.0 47.0 40.8 71.7 59.4 46.0 86.0
Co 46.1 52.0 51.0 48.4 44.4 47.8 45.0 54.0
Cs 0.08 0.06 0.18 0.08 0.16 0.24 0.20 0.02
Ta 0.16 0.10 0.17 0.18 0.19 0.17 0.20 0.20
Hf 1.70 1.90 2.10 2.28 2.05 1.84 2.20 1.90
U 0.23 0.19 0.31 0.23 0.17 0.16 0.19 0.23
La 2.73 3.00 4.30 3.81 4.11 3.28 4.40 3.20
Ce 7.64 7.90 10.60 9.98 9.36 8.62 10.50 8.20
Pr 1.24 1.31 1.68 1.65 1.69 1.38 1.70 1.33
Nd 6.73 6.40 7.90 8.85 8.53 7.48 8.30 6.40
Sm 2.46 2.29 2.92 3.05 2.82 2.55 2.70 2.21
Eu 0.81 0.92 1.05 1.03 0.99 0.90 1.04 0.91
Gd 3.42 3.46 4.71 4.40 4.00 3.41 4.11 3.45
Th 0.67 0.67 0.83 0.85 0.79 0.69 0.80 0.67
Dy 4.62 4.54 5.41 5.93 5.44 4.66 5.48 4.26
Ho 0.99 0.94 1.26 1.29 1.17 0.96 1.15 0.93
Er 2.95 3.01 3.73 3.85 3.56 3.00 3.66 2.92
Tm 0.41 0.44 0.62 0.57 0.51 0.43 0.50 0.41
Yb 2.89 2.84 3.57 3.77 3.41 2.95 3.31 2.64
Lu 0.44 0.40 0.55 0.57 0.53 0.45 0.48 0.40
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Table 2 Analyses results of LA-ICP-MS zircon U-Pb dating for the metadiabase
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19 1167 1016 1.15  0.055640.0015 0.5380740.0140 0.069640.0007 435+59.3 437+9.3 434+4.2
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Fig.3 Geochemical classification and magmatic series discriminant diagrams of the metabasalt and metadiabase
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BZRAMEICEK Zr/Nb Ry 22.26 ~28.57,
Zr/Y N 2.00~2.27,Ti/Y K 220.63~236.10,Ti/V
9 21.30~25.12, Nb/Th } 3.4~3.9, Th/Yb H

Chondrite-normalized REE diagram (a) and N-MORB-normalized trace elements spider-diagram of the metabasalt and

0.19~0.23. 28 ¥ 2 % fl # JL & Zr/Nb 2y 21,82 ~
32.49,7Zr/Y H 2.07~2.25,Ti/Y=207.28~240.19,
Ti/V & 21.68~23.74,Nb/Th & 2.1~4.1, Th/Yb
0,20 ~ 0. 3148 % BA L B Lk A TE B i O R
N-MORB#5 #i 6 8% B & - (Sun and Mcdonough,
1989 . A KRB F¥ ALK Rb.Ba, Th,U.K.Pb
X R4, Sr T B s 4. W% LR Nb, Ta, Zr,
HITi P30 — g 5 5 09 FFE (&L 4b) . R K IE R B,
H5IE BT iy 2 1 (SSZ) 4 i #1858 HA KB
RAOTTR L. mm ot RV H — g 5 g s s
(T-MORB) ' XA &R A Tk Ca ) R Al 27y
fiE & — 2 B ( Pearce, 1982, 2008, 2014; Pearce
et al.,1984 ;Dilek and Fures,2011,2014).

4 #:4 U-Pb 4FfRZFHRE

AR YRATF 5T 19 HOR 6 3k 2% A7 47 30 04 0 A R
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45 %) HERRT (3% ~5 YO AIA F (1% ~2%).
AW B R AR, AR — A,
Wi BE — 4 A 50~200 pm, 84 50~100 pm. CL Ef&
7R KR A3 A HA T R A R R R A TE W
¥ — %54, Th/U R 0.17~1.17, SR 5 38 85 41 5
fIE (& 52) A HELR 7 20 FUES A1 3 Tl 45 2R WL 3R 1,
Ho g 5 007 RS A R AR 4 i e 1972+
44 Ma,1 740445 Ma 72548 Ma,668 117 Ma, 492 &
6 Ma, J& 3R 4k 7R M 3 S A oy 15 ik & Th/
U R 0.47 ~ 1,17, ¥ i R B0 5 00 4% 0 R 1 85
A Ph/* U AL Y 4R 8 Oy 437 £5 Ma (£ 20,
MSWD=3.8.n=15), B {5 B 957 . fRRAE ML A
B IS (B 5h) 3k —INAF 25 5 5 RNV 48 (2014, 2%
W ED #2381 X B AR B A R A AR IR (144 £
3 Ma) HEAS — 350 PRt L R ] 78 JE PR R B U A T
Tty A R e B B e — R AR A (437~ 444 Ma) Z [H].

5 118
5.1 BERMEMIERE

e P () 2 JT B2 PG b G b AR g 4 1 Ml X

Hh B Y R S AU AR GE ) ARG I AR B S R CE R
FEN BRI TR A ANAHERERNZL
RA R PR LR A & A bk CA B BE,
H /D i HOIR M K FORE A1 25 24 K. A A H BR Ak 2= A
5 5 7 HLR R TR BE X BT R A Y B B B R
(6] 00 ety 2 ARG T 5 e M et e I o A ) T
R ki 4 4% 0 8 A R OE B0 A TiL KRR AE 1Y
B 2 B KA LR S R T R
A, R 4 5 B, (La/Sm)y K 0.72~1.05,
(La/Yb)y 4 0.7~1.0, TH B Eu 7% . BER L
T W . I B KB F AT K Rb.Ba, Th,
U.K.Pb M X & %, m %58t £ Nb.Ta.Zr.Hf. Ti
S — W o, Ti/V R 21,30 ~25.12, Ce/Nb Ky
3.2~4.5,Nb/Th Jy 2.1~4.2 iy HiBR b 2= KR 1iE. Lk
FRAE 2 B R 10 A8 20 A RSk a HL AT R 5 e o
HZXRAE(NMORB) 5id W E T HF TR S
(T-MORB) Z [0] ) H1 35K 1k 27 AiE , iX 5 A /D i 572 I
Wy 5 I A I AT T A 22 E (SSZ) K 1 3 B8
Mg g B R SR 1 M ER Ak 2 R AE R 5 A —
¥ (Pearce, 1982,2008,2014 ; Pearce et al.,1984;
sk i R JE E BR L 20015 82 {7 4T, 20055 Dilek and
Furnes,2011,2014; 3 #45,2012).

FEE 6a KGR L BCA S S TR A
BZRAMKLINZ A (MORB+ VAB) X, X 3%
AN AT BRIE 18T il P 8 Al P A e B85 1T 7E 18] 6 b
o H Y AR BB (MORB) FRES i 425 X5 76 &
6c i, FLIUYE A 506 whaly Z b (SSZ) 4 1 PR B g 4%
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