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Fig.1 Geological sketch map of the Songmuguo area

(modified from the 1:250,000 geological maps of the Nyima Sheet and Rabka Sheet)

Q—Quaternary ; E, ,[n—Linzizong Group ; K,—Lower Cretaceous;K;z/—Zenong Group; T ;gh—Quehala Group ; PZ—Paleozoic;

Kséy—Late Cretaceous syenogranite ; J,yny—Mid—Late Jurassic monzogranite ; 1 —Porphyritic medium—grained biotite monzogranite

2—Medium—grained biotite monzogranite ; 3—Porphyritic medium—grained two—mica monzogranite ; 4—Fine—medium—grained muscovite

monzogranite; | — Bangong Co—Nujiang junction zone; Il \— Early Cretaceous back—arc basin; [l ,—Yungzhug—Gyaring Co tectonic belt;

Il ,— Early Cretaceous island arc; Il ,/—Gangdise magma arc ;D Unconformity ; @—Fault/ductile shear zone
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1=3—Porphyritic medium—grained biotite monzogranite ; 4—Medium—
grained biotite monzogranite ; 5— Porphyritic medium—grained two—mica

monzogranite ; 6—9—Fine— to medium—grained two—mica syenogranite
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Fig.3 Normalized trace element patterns
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Table 1 Major element (%), REE (10°) and trace element (10) compositions of granitic rocks

from the Songmuguo—-Yangxiongle granite belt

SEA | BERR A K AR *11"2 BRI A0 o — 2 KA
XA “RKitxA
e 35097/1 35098/1 3417/1 35100/1 2031/1 35093/2 35093/1 2042/1 2033/1
ERTR AR BT e A AR Jebihy
Fas) 1 2 3 4 5 6 7 8 9
Si0» 70.35 67.93 66.89 75.50 74.81 73.47 73.49 74.19 70.87
TiO2 0.38 0.50 0.56 0.17 0.12 0.23 0.18 0.13 0.11
ALLOs 14.55 15.02 15.38 12.98 13.49 14.11 14.07 14.39 16.52
Fex05 0.67 1.20 0.76 1.33 0.14 0.43 0.09 0.95 0.05
FeO 2.05 2.25 3.05 0.22 1.50 1.02 1.17 0.60 0.75
MnO 0.04 0.05 0.06 0.02 0.04 0.02 0.02 0.03 0.03
MgO 1.07 1.41 1.60 0.30 0.58 0.50 0.42 0.22 0.41
Ca0O 1.53 1.33 2.45 0.29 1.50 0.45 0.58 0.32 277
NaxO 292 3.36 3.11 2.32 2.32 2.50 3.19 2.85 3.68
K0 472 4.81 4.00 5.38 3.85 5.63 5.24 4.99 3.35
P20s 0.12 0.16 0.23 0.05 0.09 0.18 0.18 0.08 0.18
H.0" 1.34 1.69 1.60 1.24 1.22 1.23 1.08 1.04 1.05
CO2 0.04 0.02 0.06 0.02 0.02 0.04 0.11 0.04 0.02
A/CNK 1.15 1.14 1.11 1.28 1.24 1.28 1.18 1.35 1.12
FeO*/FeO*+MgO 0.71 0.70 0.7 0.83 0.74 0.74 0.75 0.87 0.66
o 2.13 2.68 2.12 1.82 1.24 2.17 2.33 1.97 1.77
Vv 38.4 51.8 59.2 17.7 13.7 18.5 15.4 12.2 8.4
Cr 5.0 33.3 45.0 13.2 23 8.7 8.0 41.8 9.6
Ni 8.5 13.4 13.4 6.0 23 5.2 53 7.9 3.8
Rb 220.5 283.4 229.8 270.4 151.2 364.5 358.8 308 121.9
Sr 168 151 203 48 188 60 53 158 257
7r 203 206 250 102 91 123 95 78 61
Ba 509 524 459 273 703 261 212 592 705
Th 49.2 66.5 54.6 22.7 11.9 34.5 222 14.7 9
Se 6 8.9 8.7 4.3 3.0 2.8 23 4.2 2.4
Hf 6.4 8 9.2 4.1 2.7 4.2 3.3 3.4 2.1
Nb 14.2 16.4 17.4 11.5 10.9 19.7 18.7 14.6 7.7
Co 18.2 14.6 17.2 18.6 13.1 16.3 17.3 3.4 18.2
Ta 2.3 22 2.1 29 1.7 4 5 1.6 1.8
Ga 21.5 19.6 21.4 18 2.4 22.9 18.7 13.8 22.2
K/Rb 177.69 140.89 144.49 165.16 211.37 128.22 121.23 134.48 228.12
Rb/Sr 1.31 1.88 1.13 5.63 0.8 6.08 6.77 1.95 0.47
Rb/Ba 0.433 0.541 0.501 0.990 0.215 1.397 1.692 0.52 0.173
La 25.01 63.68 35.08 24.13 25.49 29.72 18.68 16.58 24.66
Ce 62.63 126.2 80.78 52.08 59.60 70.16 46.24 62.62 47.09
Pr 5.77 13.81 8.69 5.52 6.89 7.78 5.14 4.48 5.09
Nd 18.33 45.36 29.08 19.97 22.75 26.19 17.9 14.66 17.41
Sm 3.22 7.46 5.14 4.44 4.04 5.14 3.72 3.49 3.30
Eu 0.79 1.07 0.99 0.44 1.15 0.55 0.48 0.66 1.38
Gd 2.63 5.54 3.97 4.67 2.95 3.81 3.03 3.1 2.68
Th 0.39 0.74 0.58 0.87 0.38 0.51 0.41 0.51 0.37
Dy 2.22 3.81 3.09 5.57 1.64 2.41 1.9 3.19 1.88
Ho 043 0.72 0.59 1.1 0.3 0.41 0.32 0.62 0.33
Er 1.17 1.82 1.54 3.4 0.69 1 0.74 1.68 0.8
Tm 0.18 0.27 0.24 0.54 0.11 0.15 0.11 0.27 0.11
Yh 1.18 1.66 1.47 3.71 0.6 0.92 0.69 1.67 0.63
Lu 0.18 0.24 0.23 0.51 0.09 0.13 0.1 0.23 0.08
Y 11.43 18.4 15.88 33.86 8.45 11.1 9.04 16.63 9.74
> REE 135.57 290.79 187.34 160.80 135.13 159.98 108.5 130.38 115.57
SCel2Y 5.84 7.76 5.79 1.97 7.88 6.83 5.64 3.67 5.95
S Eu 0.81 0.49 0.65 0.29 0.97 0.36 0.42 0.6 1.38

TE . R b L b BT s

o=

ICP—AES 5 ,

SRWEFE I M, H TR NI N XRE B R B, Rb.Cr H XRE B AR, HRITLEN



> i . % T 20064F
.
o ol —RERY
100 F‘:-:.‘_;x\ A e R Rk o 1 e s
™ N B
: ‘\:\\"\ * = \%
= \ o
= "%-H \ &l 3 \\
HE e, - ;.
4 2 & .
by A\:-'-.__*-_"_ — e i _\\\L\\.\
RN Bt
i o = %
) / \Q.?‘“?-'—‘t:vf‘i ey
.\h:l‘qu-"—-' —_ i "\--..."‘-u.,_' ;
o _-_‘://ﬁ K"""“’“"‘\-,—,q_/

da

b

Lué:ksll"rblkll

Sm Ec Gd Tb Dy Ll B Tm ¥b 1z %

L.
Ln e ProAd Am Fi {4 TH v Ha Fr Tw ¥4 @ Y

4 Wi T EAn Al th £
a— AN AR o— S i 8 R Rl R ) T
Fig.4 Chondrite—normalized REE distribution patterns

a—Songmuguo intrusion ;b—Yangxiongle intrusion and Quisongnaiga intrusion
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Table 2 K-Ar ages for rock bodies in the study area
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Fig.5 Discrimination diagram of the tectonic environment using trace elements

VAG—Volcanic arc granite ; WPG—Within—plate granite ; S=COLG—Syn—collisional granite ; ORG—Mid—oceanic ridge granite. O—Porphyritic

medium—grained biotite monzogranite ; ® —Medium—grained biotite monzogranite ; & — Porphyritic medium—grained two—mica monzogranite

@ — Fine— to medium—grained two—mica granite

JE RN TR AR Sylvester“‘“ﬂgf/%%iyiﬂﬁ,FAK%E‘%%E&F&J
Jeg Ji il 18 A FR AR B

BEIR B 2B R A A 5 2 0 IR 0B Ak B Ok A
TR S SE bk B RS W) LSRR 3 A RE S AR AR B
¥R 111 (KT 1.0),FeO*/FeO* +MgO=0.7 \Fe?/Fe* "+
Fe**=0.35, iX R E 5 Barbarin1E 54 5 20 2810 & 257 A i 4R
TE < H 25 (CPG) AR Y 58 574 I Ik | SR W1 SRR VR vk 2
B W 0 A T B e I A R KT T R R AR B
— 7 ik A R TR % (IR T R R A A ),

rPoRL PR B A B A AR 2D B B LA R A
WAL BB+ R P Rk ] S A
R A AR R AR L IR SO R R R A B
B i R 98 BN 1.28 >1.0,FeO*/FeO* +MgO =0.82, 5
Barbarin!™I1E i %5 7325 () & 535 A i AR AR I A 2E (CPG) #23E
S5 WG OELIRRR DRI BT, IR A S AR Rk AR R 1
TR TTHRAR 2D

BER TR = A B TR AE A A — PR B B —
EHCRAERAYE S A KA SRR S AL 8N
FIRA AR R R A A S8, B YL Ak
R E, 5 HFERER TR, PIIREAE R SRR A/
CNK B R 1.24>1.0, AEBFTE  JKldE BESRBS
THERR ALK BR AR . FeO*/FeO*+MgO=0.74~0.75<0.8,
FIRFRAE S Barbarin"AE i F 48 FE 00 1 2 BE B AR A 2R
(MPG) W —5, ]I ARG XB 5 4 295 N AT 5%, 1 o B
6 B 25 5 IR TG A () 3 5 R 0 0 B 0 A4 el A T 7 2R

RN RE7/ Doy NIy O (N i ol i (A B B 4
AL B 22 R P I 78 HG o R A S A

AT FA AR SRAE B AT T A A R A T B R — (3R
UL I SR B O, 7 400 T AR 5 B R AR R A 26 (CPG) # T % W
ZEFM, AR A A MO B L BB K O =
YRR W S A = R R R A 2R (MPG) L TZ W
i AE WO AR B B B A il 7 1 B 50 o ff AR S I
A, FL LY R Sl A R AT PR S TR A SR A R AR R A R Y
5% b X S 2% 1) M Tt A e T s R €0 48 L DR SR ) DDA 56
0 A BT 22— A5 R 300 by g 1 b 0 | G S0 e e S Y
22 W1 S W7 ¢ T RE R — S5 Bl M 25 e TN BT D R
R RIS 5 AR R 32 SR e A P e A
IR AR T b e 2 e A MR AT ™ A2 0RO L TR
R T O BRI A 5 ] B 8 o )R A 5T D)
AT B, S TR 3 e TR o A 1 2K e R R R I DR Y K
TARSRAL Tl 5E s T DL A RAE TR KA <y
WRAER, S H MR A |, X5 Barbarin™2€ T 7
I A B S B4 B PR AR R — B R TR BBl L
R AIE 2 T e TR A S I SR A A W AR P R A AR 1 5
e R

6 ZHEMhiE

PN A R — R il 25 e — N 5 BT SP AR R A L
R NERAR P R AR S A E 1, LA sk A
F AN (FER)PRR A KBRS JR Barbarin™1E X



338 i 5]

biich J5 20064F

FHON I O M A AR AE B S (CPG) W R A R Ay
i T 254 RS A s 9 sk g A Sy 32 vk Sl (BEIR ) Ho4a
M—mR A KRS — ot T RAERA WESA
= h: | J& Barbarin 19 1B < 55 0 200 L = BRI AR AR B 2
(MPG), s T — B pk 2 | 356 1 v 2 41 D i 4 5
X B 3 gt 77 £ W BT b i 45 4 FH | 3k A B ) 22 b DA DGR
14 5 8 A17 VT 5% 5 R K TR — A% A A 3 A A I )
Rz,

1:25 J7 J8 B KR 2 A 1% 1 X 4R b o 90 4 6 ) g
M 80~100 km Y HE LS W] — 2T 45 & 417 J& B By ke & 3% A 1
TR ek 25 41k 552 ) A 9 VA A A R S AL IR L L i e
PR AR B A MR AL G — AT R 2 R ek 1 R O
PR A B Al | 3 532 R B T R AR A AR 1)
H o RaE ok R 2 A AR SR okl ) A R AR A
U 2 PR W — S VL4557l Je B B 56 P IR [E) O i a2
T BB 53— 05 1 A AR S — e i By SPAE R Al ARV
KAH AT oK AR K = S i X A = 8w
A B A K 2000 km B9 LB {H 3 ok i TF 2 BEA 51—
IVT S5 4 2R3 1 1) 43 BERR A (1) 0 ST AR B v 6 b U8 | BIE 2 18—
BT S5 B A JE A G — WS PG 1 25 5, AR A
R HL T e A k2 Aok B AN )3 G T PR 2 A 2 I
IR ORI ] Z2 8007 = 22 05 ) BRSP4 4517 Sl R
HR— R HES SP AE R H AR P BRI S, B 0 o B AR v
AR 3 200~300 km , B SP A8 b 254 K B BT

SO A SR 1:25 18 H KR BRAT W I X s b 5T 9 A
T R 22— R E AR B R S S5 R SO A B
W B A B 2 0 D TR AR 22 R B L — I R s

£ % 3k (References) :

(1] T 2 38 B M 72 3 SRR 19 34 X D M 5 B o
Ji#t:,1993.528~586.

Bureau of Geology and Mineral Resources of Xizang Autonomous
Region.Regional Geology of Xizang (Tibet) Autonomous Region
[M].Beijing: Geological ~ Publishing House,1993.528 ~586 (in
Chinese with English abstract).

WHAEW A g e S P EUE R E B LA A AT A A R R
55 R 3 PR ()] M B 11999 ,45 (3 T)) 1 972~977.

2

Yang Deming, Li Cai,He Zhonghua,et al. Petrochemistry and
tectonic settings of the volcanic rocks of Songwori in Nima
Country, Tibet[J].Geological Review. 1999,45 (supp.):972~977 (in
Chinese with English abstract).

RERG AR HE T L 26 9B ¢ U M (v, A
M AL, 2002, 111~130.

Xiong Shengqing,Zhou Fuhong,Yao Zhengxi,et al. Aeromagnetic

3

Survey in Central and Western Qinghai—Tibet Plateau[M]. Beijing:
Geological Publishing House,2001.111 ~130 (in Chinese with
English abstract).

[4] Castro A,Patino Douce A E,Corretge L G,et al. Origin of

peraluminous granites and granodiorites,Iberian  massif,spain:an
experimental test of granite petrogenesis|J]. Contrib Mineral Petrol,
1999,135:255~276
[5] Pearce ] A, Haris N B W ,Tindle A G. Trace element
discrimination diagrams for the tectonic interpretation of granitic
rocks[J]. Petrology ,1984 ,25(4):956~98.
Wi P s RIS A o0 3 Bk 2 (M. JEaT i 4 Tl R
11,1990.59~114.

6

Chen Degian,Chen Gang.Applied Rare Earth Element Geochem-
istry[M]. Beijing: Metallurgy Industry Publishing House,1990.59 ~
114 (in Chinese).

[7] B R AR, B 55 AL AR 507 kM), dE .
i H AL 2002.12~52.
Xiao Qinghui,Deng Jinfu,Ma Daquan,et al.The Ways of
Investigation on Granitoids [M].Beijing: Geological Publishing
House,2002.12~52(in Chinese).

[8

Leigeois ] P. Some words on the post—collisional magmatism [J].

Lithos,1998,45:15~17.

[9] Pitcher W S. Granite type and tectonic environment[A].In:Hsu.K.
(ed.).Mountain Buliding Processes [C].London:Academic Press,
1983. 19~40.

[10] Sylvester P J.Post—collision strongly peraluminous granites[J].Lithos,
1998,45:29~44.

[11] Barbarin B . A review of the relationships between granitoid

types,their origrins and their geodynamic environments[J] . Lithos .

1999 ,46:605~626.

R I S E = S L S SN S Y 9

B R M. AL 5T BT R 1996.14~82.

Deng Jinfu,Zhao Hailing,Mo Xuanxue,et al.Continental Roots —

NG|

=
s

Plume Tectonics of China—Key to the Continental Dynamics
[M].Beijing: Geological Publishing House, 1996.14~82(in Chinese ).
B e, S BRI N B T B AR A TR S R
A i A FE ). b 3R ) 2 —— vl T b BT K 2 2% 4R ,1994,19(2) : 139~
147.

[13

Deng Jinfu,Zhao Hailing,Lai Shaocong,et al. Generation of
muscovite/two —mica granite and intracontinental subduction [J].
Earth Science—Journal of China University of Geosciences,1994,19
(2):139~147 (in Chinese).

[14] A BT BXUEES  P HERE 4 8 1L 1 3 R A
UL PR T G T A R A R R () [ L=
M Z MR R, 1994.134~135.
Deng Jinfu, Lai Shaocong, Zhao Hailinget al.Intracontinental
orogenic igneous rock and orogenic process in Qinghai—Xizang[A].
In:Ouyang Ziyuan (ed.).New Achievement of Mineralogy
Petrology and Geochemistry in China (1) [C] .Lanzhou:Lanzhou
University Publishing House, 1994.134~135 (in Chinese ).

[15] Barbarin B. Genesis of the two main types of peraluminous
granitoids[J ] . Geol . 1996 ,24:295~298.

[16] Le Fort P. Manaslu Leucogranite:a collision signature of the

Hymalaya,a model for its genesis and emplacement[] ] .Geophys.



533 % 4 2 ] P A5 L TG L g 9 R M R 2 TR A R SR e B A Bl B R B R 339

Res.,1981,86(B11):10545~10568. the Meso—Tethyan Ocean:An example from the Nyima region in
[17] 75 B0 AT AR AL RUAS | A5 DA T 35 b DX b 0T 55 kL Hh 4R Xizang []J].Sedimentary Geology and Tethyan Geology.2003,23
TE R 1 Ak U].‘?ﬂfﬂ'ﬁ%%ﬁﬁﬂﬁﬁi ,2003,23(3) :35~39. (3):35~39(in Chinese with English abstract).

Lu Shuwei,Ren Jiande,Du Fengjun, et al. Tectonic evolution of

Discovery of the Mid—Late Jurassic Songmuguo strongly peraluminous granite

belt in the southern part of Nyima County, Tibet, and its significance

LU Shu-wei, REN Jian—-de, BAI Guo-dian, YANG Jun—feng, LU Ji—gen

(Henan Institute of Geological Survey, Zhengzhou 450051, Henan, China)

Abstract: A strongly peraluminous (SP) granites belt, extending over 100 km from east to west, is distributed
800—100 km south of the Bangong Co—Nujiang junction zone. It consists of several intrusions such as the
Songmuguo intrusion and Yangxiongle intrusion. The intrusions are emplaced on both south and north sides of
the Ngangzé Co—Sereba fault and involve five intrusion events. They all belong to high—K, calk—alkaline, SP
granites and are post—collisional SP granites of Mid—Late Jurassic age. Study suggests that the formation of the belt
is related to the southward subduction and closing of the Nyima segment of the Bangong Co—Nujiang junction
zone before the Middle Jurassic. The limited length of the SP granite belt and its earlier regional emplacement
time show that the Meso—Tethys is composed of multiple blocks and closed in difterent times.

Key words: Nyima County ; Songmuguo ; post—collision jstrongly peraluminous (SP) granite ; Mid—Late Jurassic
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