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Abstract: The Bange area 1s part of North Lhasa terrane. Cambrian magmatism has not been reported in the north Lhasa terrane.
In this study, field geological survey and geochemical studies, as well as geochronology, were used to study the firstly discovered
gabbro-diorite in Bange and the following conclusions are drawn. The gabbro-diorites belong to the high-K calc-alkaline series.
They are rich in large ion lithophilic elements (e.g., Rb and Ba) and light rare earth elements (e.g., L.a and Ce), and are depleted in
high-field strength elements (e.g., Nb, Ta, Zr, Hf and Ti), similar to the Andean island arc magmatic rocks. The rock is
interpreted as resulting from partial melting of subduction sediments metasomatized with the overlying mantle wedge. Zircon U-Pb

dating demonstrates that the gabbro-diorite formed at 512+3 Ma, which indicates it formed at Cambrian and provides reliable
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chronological evidence for the existence of Early Paleozoic magmatic events in the North Lhasa terrane. It is confirmed that the

North Lhasa terrane is part of northern margin of the Gondwana land. The results provide a new window for further study of the

evolution of the tectonic of Tibetan Plateau.
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A BE A0 1 AR YA I R SRR U A K T RE
PRl R e AR IS . AE it T R ORUEE N/ U LU (B8
AR 5IE AR 2 B e Y TR g R IN K A
Wi JE 2 Nb/U ol (4.69~5.72) lt MORB(Nb/
U=249;Sun and McDonough, 1989) #1 OIB(Nb/U=
47;Sun and McDonough, 1989 &R £ , ik T L b
5¢ (Nb/U . {fH=9; Taylor and Mclennan, 1985) ,
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Th/Nd;(d)Ba/Th-(La/Sm)y &l fi#

Fig. 8 Plots of (a) La/Yb vs. Sm/Yb (after Johnson ez al., 1990), (b) (Sm/Yb)y vs. (LLa/Sm)y (after D’ orazio et al.,2001), (c)
Ba/Lavs. Th/Nd,(d) Ba/Th vs. (La/Sm)y for representative gabbro-diorite samples

AT 4= BRAE Y vh TR (Nb/U=5; Plank and Lang-
muir, 1998) , & W v 7 F o 72 v B0 FR W e Tk 114 9%
T AR X e %) S AR A D ot e VR XL AT A TR AR A
HE R LA, A SR IR Y i A A L Nb/Ta A
La/Yb 5 1745 (Miinker, 1998) , i 1% ¥ K [N K 5 v
B Nb/Taty La/Yb W HIEAH & (&I ) , R W HZ
VR YA 2 FRATIN A OB I K A 2R AT
FE 2 A R TR b AR R I K T 81 s A 52 AR A R A
Y5 m PR IX . BT LU IESE : (1) La/Yb-Sm/Yb
(I 8a; Johnson et al.,1990) A1 (Sm/Yb)y-(La/Sm)y
(& 8b; D’ orazio et al.,2001) &l fik 7R i SE # K [N K 5
SR AR A R ORI S A 0 RO B A R A R A
Hy 2 6:1; (2) A BA BFA Nb, Ta, Ti.P
B B S B R 2 R X A2 BV AR R e A A B
A Th/Nd HAEFK Y Ba/La U (Kl 8c), HH
AR (La/Sm) M (] 8d) , 26 BIIF K A K & 2
PRI AR TR 43 e T T o 1 e R 2 AR 7 e i A Y
Py 38 O X R A A TR E R A X
KINK AT La/Yb-Sm/Yb ( ¥l 8a; Johnson ez al.,
1990) .(Sm/Yb)y(La/Sm)~( &l 8b; D’ orazio et al.,

IS
2

2001) &l \Ba/La-Th/Nd( &l 8c) #l Ba/Th-(La/Sm)y
(K 8d) I 5= D Mandi % A (Miller ez al.,
2001) Fi 7 5 b A4 22 55 i A 0 I XA (Zha et al.
2012)dE WAL . EMTM FEAR ZAE T AR A
FIUVE AT 0 LU A7 A 22 5, XS ERAIE T A OB )
A IR RT B 2 R VR TR o R B K TR B 9 1
AR A R RO 5 5 X R

8 MR X

X1 EC 44 8 K Bl HF I A9 1 I) 3= 22 % AR AE 750~
510 Ma(Cawood ez al.,2007) . i % X FC 44 K Bl F &
14 45 B, HL TR 2 SUTF B i 109 ORF b 0 3 2 i 1L A
LU PN 3 R W NS e SN ETRU LIS I e
g 2 R L RN & BN e | s o] B S i
T Y 3 14 (530~ 490 Ma). Jb &8 i 7 5 45 4 1y
RESN R R S E - [ A o | B T
(530~470 Ma) (Cawood e al.,2007). BHj & T &
JHG e DL T B A — P A B R AR AR R
YERAAAE M Gl R ZEAE TP AE LU W 2 (1) ax 2 R
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T I TR IR LR D 1 2 B KR i 2009

AR AR 5 A FE g A R e IX] B A K B b A
Hiy B (2) 3 s AR S R AR R I AR E B
FEA) IR S X EL 4 R K i DF I 22 TR 08 181 R o
A A 3 AR B 4 7

R b A e R Y A LA B T A e L
TR E Rl AR A R B, g0l b ARl
B L Al O N o A = T o
2006). ¥F & BE 4 (2005) i iF SHRIMP 72 4F 35 15 5
B R AN A AL %L A R A A U-Pb AR N
457~529 Ma. Z= A 45 (2010) 76 % 25 /\ 1 B 6] R i X
KI5 A BEAL 5 A T 3RAE 50710 Ma 4RI, IF 51 H
KT AE = DR AR B H X R RR A 3k
H 92 AR W AE I 501~515 Ma M 22 & — 55 5@ i ol B
B SR A B (FLA A B 19 R A 491~515 Ma 5§12
B AR R DLV R W — VT A LA
2 X)L AN K i B — 38 43 T F SO AR AR (2009) f L7 o
P 5% b R ) B LA 2 BT 24 501 Ma 28 i 20 745 i
U 3B LA B B P 20 R R R AN A
5 (A 4F,2010). KECLE R — 7 & , Gehrels ez al.
(2011) &8 T FER 22 BEAR 4IRE AL B 77, Hogk 1 U-Pb
£ K 51047 Ma.Zhu ez al.(2012) 75 47 5% Hb 44
FLAR A M DXk IR R T IR R a0 — BB 42 A BN
A 1 8 20 R AR R M 1L A (85 A U-Pb 4R iR
1 493~491 Ma) FlZE X iR # (~492 Ma) . # & i 55
(2011) B0 DXV 8¢ 55 3 T A B — WU 4% G m ] R
W) 20 YR SR A7 5 2 R T B A A S HLE [ A7 36 2 i
AR 5298 e b e A A 3 v S T XRG4 R B L
PR 45 (2010) 76 98 3 1Y Ak T 159 M X % B0 55 2% 7%
M KA B AR 467 4 Ma, il g T E Mk 1k
4 T R RS8N A KR X T i R g, K
PEE K RCE 2L AR AT AR RS R AR L X s
R 8 W 98 S b A 1 A 3 i M BRI A A — S
WA RAE AL B 5% b A 1 Uk Ok BR T AR AR A K IR
KA AR 51243 Ma, 5 H h7 5% b 4R 1 7 iy A= 1
PR S FE AR — B, R I AR BE M AR S R A
- O SN TRZLY N [ (R

S RE A S (N N R Ve =& (SRS R e o P
AT &y R TAE  Ep R 2 i Bl A Us
WA Y BUAE X B 98 K Bl 04 30 2%, T8 AR % 2 850/
T X EC 48 K B 19 B WG B ] (750 ~ 510 Ma) (Ca-
wood et al.,2007) , 5 B H: 7] §8 I+ A J& X B 40 K b
P ok F2 iz AR i 2 1Y 72 ¥ (Zhu ez al., 2012).Zhu
et al. (2012) #EAT T VE 40 09 b Bk fb = BF 52, I R

~492 Ma 78 X R A R I T 5 4R 5 A 18 Hh e 1 35 40
aa R LR RUIE SR SN A A A LR AR
5 4 5 4 R A2 KR CE BRI IR RS R &
PE (Zhu et al.,2012) , 28 B B2 P& Kl 1) Th/Ta b
{4 13.2~17.9, &l T3 2l K fili i 2 i 4 9% ot
£ (Gorton and Schandl, 2000). 45 & 78 5 & 111 4 Hi
J2 B A B B R K TR A Ak e )2 B R
RHZH) (3045, 2009) , 2 0 ix 2 28 1 40 K 1Y
XL = kL AR AT BB IR BT 0% 2l K Rl 2%, i A J2
KBk 244 B 9 RIS 7 Hh 4 BR BE (Zhu et al.,
2012) . F W A5 B (2015) A 4 1 7 B H A A g =5
b Jir e A (10 7€ 5 208 503~490 Ma 8 b 5 A A1 2R J2 iy
A AR R I R R 0T R o S A 40 B T AL o L
=g, b pg hr g R th i e R8s A KB
FIRR A SRR Y A s AR A, RS
RUAE 5 27 5 18 S A (9 46 i 5 7T e &R Hoe i Il
B4 M A B TRUAE B 2 R X — R B 1 FE R
2 WL 27 ok L R L 9 R — LB R 4R
J A6 B4 A 3 1, R LA RE A R T R AR KR
M, 32 45 T J5 R 2 20 R PR i ok A v 9 R R R B
CBI X BC 4l KBt ) b 2 1 Bk 2l 300 2 A0 b 3 Ll 3 4
(Zhu et al., 2012 F W F5K WL, 2015) . AR FEL L
5% M A & B0 1) FE IR 20 A TR B Ak b 2 A R
Wy BUOICA KA R AE A bR g AR A2 0 T 5
HPRL 5% b A AH AL YA 2 it A R D R 4 B v
Tr e 1R v 074 22 55 30 R 3 1L 0

9 4t

(1) At 47 % i A4 & B0 A A TN 3 1 465 o AT i
51243 Ma, o BE — &4 G A7 LR 09 Jb B0 5% i iR
FEAE R AR ACE S RS T T 5 Y AR AR AR TR
UESE 67 5% b A4 (X FC 4l K Bl b 2% 1 — 3884 .

(2) MER TN A 2 06 op DT R 4 38 43 4 Rl P B 1
AR 22 AR b b e A1 7 L A5 A R NIESE AR
ZME A D 5 2 ol A A R I8 Dt AR 4 30 33 1w g A o
B AR IR B AR T, ik — AR
S ey Jir P IS ) R 3 Vb B AL TR A 2R

B2 WA FIE M (http: // www .earth-science.net).
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