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Abstract Chabaoma Formation volcanic rocks are located at the eastern Hoh Xil, northern Tibetan plateau, belong super-K C-type
adakite, and formed in Miocene, Neogene period. Their SHRIMP U-Pb ages of zircon are from 13.2 0.6 to 18.3 1. 1Ma. Volcanic
rocks are characterized by high Si0, (59.48% to 64.63% ), enriched in Na,0 + K,0 (7.52% to 8.30% ), high in K,0 (4.21% to
4.62% ) , high in MgO (0.74% 10 2.48% ) and Mg® values (0.26 to 0.51), and belong to shoshonite series. The ¥ REE contents
are very high (482.26 x 10 ° to 592. 11 x 10 ™°) , especially enriched in LREE (466.47 x 10~ to 571.69 x 10 °) , but reversely
depleted in HREE (14.00 x 10 ™® to 20. 43 x 10 "®). The contents of Y and Yb are generally lower, which is from 13.29 10°° to
19.87 10 "*(average 16.27 10 ™°) and 1.11 10 ® to 1. 66 10 ~°(average 1.37 10 °) | respectively. REE patterns are strongly oblique
to the HREE side with intensive enriched in LREE, and (La/Yb) values are from 61.02 to 91.67. Eu anomaly is invisible, which
Ew/Eu” values from 0.74 to 0. 86. The contents of Sr and Sr/Y value are also higher, which from 949 10 ® to 1497 10 ~° and 54 to
108, respectively. In the primitive mantel-normalized spidergrams of trace elements, obvious negative anomalies showed in Nb, Ta, P,
Ti and Y. Chabaoma Formation super-K adakite are generated by partial melting of eclogitic phase lower crust section because the
continental crust had been thickened (75 ~80km) and an eclogitic lower had been formed during Miocene, Neogene period in northern
Tibetan plateau area.
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Fig. 1

Distribution diagram of Chabaoma Formation volcanic rocks in Zhuonaihu area
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Fig.2  Cross section of Chabaoma Formation volcanic rocks in Zhuonaihu area
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®1 BERDANLZEH SHRIMP $57 U-Pb B RS HER
Table 1 SHRIMP U-Pb data of zircon from Chabaoma Formation volcanic rocks in north Tibetan plateau
206 py, *
S U Th Ph*  MPh,  Wpys  lg  Wppe 1o 0ppr g t( g ) lo
e (x107°) (x1079) (x107%) (%) U o) U (%) CPDT (%) () (%)
HUR B2 (KPy 4-4)
1.1 571 1920 3.47 1.44 6.71 0.00275 3.9 0.01808 43.4 0.04773 43.2 17.68 0.7
2.1 456 1094 2.48 1.21 7.03 0.00287 4.8 0.02957 41.0 0.07487  40.7 18.44 0.9
3.1 413 944 2.36 1.09 6.98 0.00286 4.5 0.01950 60.3  0.04957 60.2 18.36 0.8
4.1 875 1865 2.20 2.33 3.90 0.00298 3.8 0.02094 48.3 0.05097 48.1 19.18 0.7
5.1 218 515 2.44 0.73 10.87  0.00349 12 0.04652 73.7 0.09693  72.7 22.40 2.6
6.1 363 714 2.04 0.92 11.11  0.00264 5.7 — — — — 16.95 1.0
ML 22 1L (KPg-17-1)
1.1 780 319 0.42 1.41 2.19 0.00205 4.6 0.00833 28.2 0.02942 27.9 13.23 0.6
2.1 374 231 0.64 0.63 3.51 0.00190 4.6 0.02575 21.9 0.09831 21.4 12.24 0.6
3.1 961 357 0.38 1.92 8.63 0.00212 4.0 0.03282 22.4 0.11210 22.0 13.67 0.5
4.1 361 327 0.94 0.66 3.03 0.00205 4.4 0.01871  27.9 0.06614 27.6 13.22 0.6
5.1 5054 848 0.17 11.30 0.98 0.00258 1.5 0.01611 9.4 0.04535 9.3 16.59 0.3
6.1 6388 821 0.13 13.82 1.12 0.00249 1.7 0.01711 10.8  0.04981 10.7 16.04 0.3
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Fig.3 CL images of zircon grains from Chabaoma Formation volcanic rocks in Zhuonaihu area
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Table 2 Major element composition (wi% ) of Chabaoma Formation volcanic rocks in north Tibetan plateau

o 3=} WHESAFK S0, TiO, ALO, Fe,0; FeO MnO MgO CaO Na,0 K,0 P,05 H,0* CO, Mkt Ez% Mg"
KP, -1-1 M4 64.63 1.05 16.15 3.54 0.63 0.03 0.76 3.15 3.56 4.62 0.43 0.84 0.22 99.61 1.3 0.26
KPy -13 M 64.38 1.03 15.69 3.72 0.98 0.03 1.06 3.27 3.63 4.48 0.48 0.77 0.07 99.59 1.2 0.31
KP, 22 M2 61.66 0.99 15.24 4.40 0.78 0.06 1.82 4.89 3.54 4.40 0.46 0.51 0.86 99.61 1.2 0.41
KPy 23 214 61.76 1.02 15.18 4.17 1.13 0.06 1.96 4.77 3.54 4.42 0.47 0.67 0.50 99.65 1.2 0.42
KP, 32  MIf#  63.29 1.00 15.28 2.26 2.15 0.07 2.34 4.35 3.45 4.39 0.45 0.40 0.20 99.63 1.3 0.50
KP, 34 %  62.79 1.06 15.56 3.87 1.33 0.04 1.80 3.80 3.58 4.32 0.48 0.68 0.05 99.45 1.2 0.40
KPy 36 %  63.39 1.02 15.60 2.11 1.60 0.05 2.06 4.43 3.69 4.38 0.48 0.57 0.22 99.60 1.2 0.51
KP, 38 i  63.44 1.00 15.44 2.21 1.72 0.05 2.06 4.37 3.58 4.42 0.43 0.66 0.23 99.61 1.2 0.50
KPy, 42  M#  63.51 0.96 15.28 4.16 1.05 0.14 1.70 3.68 3.36 4.45 0.45 0.80 0.11 99.65 1.3 0.39
KP, 43  HIfi#  63.07 0.97 15.23 3.94 1.17 0.09 1.84 3.95 3.50 4.45 0.46 0.74 0.22 99.63 1.3 0.41
KP, 44 %4 63.87 0.98 15.77 2.32 0.95 0.07 1.40 4.03 3.67 4.61 0.47 0.96 0.52 99.62 1.3 0.45
KPy 45 %  63.57 0.98 15.40 3.62 0.68 0.03 1.16 3.84 3.69 4.61 0.50 1.06 0.35 99.49 1.2 0.35
KP, -5-3 3% 64.58 0.93 15.70 2.54 1.20 0.04 1.51 3.66 3.63 4.55 0.42 0.74 0.12 99.62 1.3 0.44
KPig2-1  200% 60.49 1.54 14.97 3.18 2.95 0.09 2.14 4.76 3.35 4.44 0.87 0.61 0.06 99.45 1.3 0.40
KPg-9-1 22 10% 59.48 1.51 15.06 2.53 3.80 0.10 2.48 5.12 3.32 4.21 0.87 0.73 0.27 99.48 1.3 0.42
KP-15-1  HIf%#  62.17 1.36 14.83 3.75 2.13 0.06 1.82 4.28 3.34 4.62 0.68 0.34 0.11 99.49 1.4 0.37
KP-17-1 %I04 60.16 1.41 15.03 3.07 2.87 0.09 2.03 4.87 3.22 4.30 0.78 1.20 0.43 99.46 1.3 0.39
KPg21-1 221l 61.25 1.32 14.97 3.81 2.00 0.06 1.42 5.03 3.30 4.46 0.78 0.47 0.60 99.47 1.4 0.32

e KPy JF Sk AR SR A RIE L, KP o FF 3k BFR iR B RIR T T W,
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Table 3 REE composition ( x 10 ™®) of Chabaoma Formation volcanic rocks in north Tibetan plateau
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Fig.6 REE patterns of Chabaoma Formation volcanic rocks

in Zhuonaihu area

3.2 ®EIE

M3 haf LUE W, A O B A Ol A B # R
(SREE)JE% 55, 482.26 x 10 ™% ~592. 11 x 10 %, #&# +
SE R 466.47 x107° ~571. 69 x 10 ™% FH 5 1t &y 14. 00
x107° £20.43 x10~°, #i +Ic KB N LREE 38 51 &
AR (. 6), H (La/Yb) (fH 2 61. 02 ~91. 67,
Ce/Ce” =0.89 ~0.98 Eu/Eu* =0.74 ~0.86, AL, #HD
HKIEAER LT R BRI U BRI RR LA s
A8 EM A I T B e A S U R R B
AL ER A 2= L

3.3 HMERE

F4 WoR, ERDAH KA RE T HAICE Rb.Sr.Ba
B &R AR, 9 137 x 10 7° ~ 187 x 10 7° 949 x 10~ ~
1497 x 10 1 1339 x 10 ° ~ 2160 x 10 ~°, gt A T &
U.Th B & EWARE, 43518 3. 10 x 107° ~ 6. 70 x 10" ° F
23.0x107° ~41.9x 107, &Mt Nb. . Ta . Zr HI Y [}
SR ARG, 289 24.0 x 107° ~44.5 x 107° 1. 30 x
107°~2.56 x107° 370 x 10 ® ~513 x 10™° 8.6 x 10°° ~
13.9 x 10 1 13.29 x 10 ™° ~19.87 x 10~°, FE& JF 44 Hu2
(Sun and McDonough, 1989 ) 7 4k 1) i JT K LU AR itk ¥ 5]
(E7) b &Rk AR R Nb Ta P Sm Ti,\Y
MR . B, 7R O R M BERIb F o b, B T 4 ok
AR T & Sr 1 Nb Ta Ti.Y 5 #1245 £ HIBRTL 22 R AE

4 BRI

LIRS R, AR A L B R I e kb
222 R, Si0, >59.48% 5 K, 0(4.21% ~4.62% ) , 3851
B4 LREE (466. 47 x 107% ~ 571. 69 x 107°) , H] & 5 #
HREE(14.00 x 10™® ~20.43 x 107™%), & Sr(949 x 10 ° ~
1497 x 107%) , &5 Sr/Y HfE (54 ~108) ik Y(13.29 x10° ~
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Table 4 Trace element composition ( x 10 ™°) of Chabaoma Formation volcanic rocks in north Tibetan plateau
p== Rb Sr Ba U Th Nb Ta Zr Hf Sc A% Cr Co Ni Cu Zn
KP,, -1-1 181 1008 1614 3.4 32 25 1.5 497 11 17 95 49 13 29 30 99
KP,,-1-3 175 1118 1523 3.5 31 25 1.3 434 10 14 81 54 13 31 35 89
KP,, 22 172 1037 1454 3.5 27 25 1.3 434 10 12 65 54 15 34 30 86
KP,,-2-3 167 994 1346 3.6 23 25 1.3 436 10 12 63 59 13 30 29 78
KP,,-3-2 182 986 1339 4 27 25 1.3 424 10 13 73 71 13 29 44 74
KP,,-34 175 1029 1390 3.1 32 25 1.4 370 8.6 9.5 87 80 14 36 42 86
KP,,-3-6 167 1056 1516 3.6 32 25 1.4 457 10 17 79 56 14 26 29 80
KP,,-3-8 168 1008 1417 4.2 30 24 1.4 447 10 16 75 62 13 25 32 79
KP,, 4-2 177 954 1482 3.8 34 25 1.4 483 11 15 86 54 17 32 33 99
KP,, 4-3 178 949 1411 4 33 24 1.3 449 10 11 84 45 16 35 35 99
KP,, 44 187 1024 1491 4 37 25 1.4 513 12 11 69 41 12 24 32 80
KP,, 4-5 179 1497 2160 3.7 37 25 1.5 462 11 15 105 40 13 27 31 103
KP,,-5-3 175 1015 1596 4.2 35 24 1.4 470 11 14 83 39 11 25 32 94
KPg-2-1 146 1120 1803 5.15 37.4 42.3 2.4 513 13.7 9.54 8.4 23.2 13.7 13.2 17.7 138
KPg-9-1 137 1261 1695 4.83 34.5 39.2 2.18 489 13.1 9.57 82.1 25.1 14.5 14.1 21.2 107
KP4-15-1 166 962 1417 6.7 40.1 41.7 2.54 449 12 9.27 75.3 22.6 16.1 16.8 18.6 106
KPg-17-1 152 1127 1621 6.1 41.9 42.3 2.56 486 13.9 9.74 75.1 23.0 14.2 13.4 21.8 124
KPg-21-1 159 1120 1553 5.96 41.2 44.5 2.51 487 12.5 9.33 71.6 24.1 12.5 13.4 25.9 105
1000 K
—=— RIELL
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M FREL (AR Sun and McDonough, 1989)
Fig.7 Trace elements spidergrams of Chabaoma Formation

volcanic rocks in Zhuonaihu area

19.87 x 10 -4 16.27 x 10 ™°) fi Yb(1.11 x 10 ~1.66
X107, 44 1.37 x 10°°), 51 Bu 54 A0 (Fu/Fu” =
0.74 ~0.87) , LA MBS M Nb Ta 545, R 5 % LA vp gk

ol Em Ay (B 4%, 1990 ; Defant and Drummond, 1990) 4
BEXS,
KA KO, ATRE 52 R A IR BE A K. EF

(B FE I, A DR - o A e A 5 T2 Y L N, Sy 4 i
7 AR A T AR B Na 19 (RS TR 77 3, 9%
PR B 8744 L2 T (Rapp et al., 1999, 2002;
Clemens ,2006) , AT HG g (A 7E T g 850083 19 245 7 F I8 i e
LA R Ko A R 7 e JU R — A 0 R 1
FEME X, HRR T #7e B Ak 14 1 ) WY 5K, PRIt o 75 7
e BRI~ 57 90 T 3 il T T2 ol 2 S R 1 B A

Xiao and

K8 EAEILLH kil 1) Na-K-Ca & i (# Defant et al. |
2002)
Fig.8 Na-K-Ca diagram of Chabaoma Formation volcanic

rocks in Zhuonaihu area

HE AT IR 2 . JOLE R Y FIE HREE, 2 i T 4
ALY ﬂ] HREE FY4F L, 7R KSR X A4 B 7
BRI R A0 M A AR B A AR E AATE. R St Ml Eu

S AN B D0 9 AT 05 DX 40y J5 7 94 0 Rl i TS R AT 1 ik
1999, 2002) , AL, ik SLRRFIA I A A bR Al
ZH U R B R S 2 K s 5 I R R s A B R X
S, 105 Bk B B A 1Y 2 A HUBR K 2 143 A 2 ( Defant
and Drummond, 1990 ; 3K if£ 2%, 2001 ,2002 ,2003 ; 14 4% W4 1 F
78,2003 ; fi 4 K , 2003 ; Xiao and Clemens,2007) ., fE Na-K-Ca
Elff () 8) H, AR T dl K Il A M oy a5 AL T IR 5
(Adakite ) X 5 K 3 5T 09— 2 HBEE, JF R 1 ks B

(Rapp et al. ,
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Sr/Y-Y diagram of Chabaoma Formation volcanic
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0>1(1.2~1.4)F1 Mg"{H TN 0. 40 (3 2) 195
Fo FEI, AR S JOLETEE A IR 22 805 s B s
KTE (GRS ,2004)

W 2B A 40 , 757 g s S ol 8 i AR N VR T B, v
ARF 2 R 1) Al R A 36 3 B & A TE (2T, 1995,
2004 ) , 5 HEE R H e D b 5 ISR F 5 1k T it e 1 o
BB AL, AR D IR IA S T L S IR RS
A MR A 27 AR B BT 18T R Al P A 3 PR 5 (5
2248 ,2003) Kese iR 2 T (SRIEFSE,1998) . H Ik,
B R BB AR AU R IA vE A W C BIRIK T (IR SE,
2001,2002) . fif Xiao and Clemens (2007) f#FFEIEHT , &

ELFH 2007, 23(11)

Acta Petrologica Sinica

1) C BYBR T A 1 TE AR B T R T 60km,

FIHI AR Sh LB 20 R G0 B i C BYIRIE v o A AL~ I
Ay A W (ZRE) =18.2 x Ky +0.45( Condie, 1982) , AT LAff;
T A PR D2 K A TR R il 7 J5 B R Bl 75 ~ 80km,
PRI, Bifi A 75 0 2 DAL 7 A AR B Al P b 5 B R Ak
T LR SRS T #5E A A R A A B AN A AR S, 2 i A
DR AR 78 0 RV AR I A 2 BB A T i, MK A 00
fi#e IR AR TP RO S 1Y S Rl B, 1 45 il L R A48 14 R A
WA R B B AR P A AR TR K Y YD TR T .
HOE DR EL B0 T C BUBR 3K 3 W YR A A K 7 R A 25 T
MOREA AR RRE T 58, X5 Kla i & B BEEk e A
RIBZ RIS

T e S 14 A - JFL 5 TR 48 VA O (2R, 1995,
2004 ; RARIEFN 58 ,2003) o KB 1L 5 A7 7E b7 i R
PG, 5 i J5E 25 5 Z0 5 e B R 352 1 PR 25 (Butler e
al. , 1997; Patino and Mccarthy, 1998) , &b F 53 T IR ZS 1
N R RIS S PR R RRAE , AT R T HuSE ) TR
Az it B3 e N (2R, 1995 ;2004 ) , 35 T /K 1 2
TR F a2 A B R B 18 L F e B A KR E
H B FIFRAL, AT AR BT J58 04 rh R P K LU i iR AR
PET o0 R KRG 3l ) 2 B (B8R, 199552004) o 5
g S AL A A DR LhZH B BT C AR 3K B T S 1R X TP R E 1Y
KRR A 15 57 BB o

BRI G R 1k 75251 13. 09 £0. 56 ~ 18.28 +
0.72Ma JE BUAFE I, 5 7 e JR 1z ) B IREA T i T
A 10 ~ 44 Ma (185 34,2000 2550 ,2000; Lai et al. |
2001) —H, XME7R T 7w AR TE 6 7 i 3 H b e B
CHLEME, Ehgitite, e R T 75 ~ 80km,

5 &g

(1) AR RIS A —8 i C BIRIK s, 5 A e
SARRLTET 2 1L 2 KL T KL T 22 2, T A 8 3 & Hh
(N,) I} 31, %% 75 1) SHRIMP U-Pb 4E % 2% 13. 09 = 0. 56 ~
18.28 +0.72Ma, ZREAMA A B HAI N L N ¢ FR;

(2) AR B C TR IR v s AT REIR 1 A A ek
24l L, HAR T LA Si0, >59.48% , 5 Mg, /5 K, 0,
K,0/Na,O [, LREE #8215 4 HREE B % 5 #1, &5 Sr, &
St/YHAE AR Y AR Yb, Eu S8 AR, LUK B 3E Y Nb Ta 5
o VRIX Y BTLH AR S T AR AR I Hh5E 5

) AP E BT C IR 3K 5 A T8 T 15 7 s B bR
e Te X AWNS: ) |57 el O S 3 ) (8 L =i
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