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Abstract: The adamellite develops in Yanchangbeishan of Lenghu area in Qinghai, which is located in the west segment of the north
margin of Qaidam. The samples have higher SiO, (74.98% — 76.92%) and K, O (4.44% — 5.93%) contents, but lower MgO
(0.04% —0.07%) and CaO (0.43% —0.69%) contents. The Rittmann indices of the rock range in 2.43—2.79, which shows that it
belongs to high potassium calc-alkaline series. The alumina saturation average index is 1.01. which indicates that the adamellite belongs
to peraluminous granites. Moreover, the samples are intensively depleted in HFSEs (Nb, Ta), with enriched LILEs (K,Rb, Ba, Pb),
reflecting the characteristics of island-arc magma. LA-ICP-MS zircon U-Pb dating shows that the formation age of the rock is 252+
3 Ma. The zircon Hf isotope analysis reveals that " Hf/'"" Hf ratios. varying in 0.282 958 to 0.283 032, have high positive e (2)
(8.75—14.50) and two-stage Hf model ages (averaged at 385 Ma). In the ' Hf/'" Hf -e 4 (¢) discrimation diagrams. these zircons are
plotted nearly on the depleted mantle evolution line. It can be concluded that the rock chiefly derived from the new basaltic lower crust
which is originated from depleted mantle. Based on the regional geological background and the geochemical characteristics of the mas-
ses, we consider that Yanchangbeishan adamellite bears similar characteristics of its primary magma with mafic-ultramafic rocks of De-
vonian, which were supposed to be originated from partial melting of the young basaltic lower crust related to subduction of

Zongwulong small oceanic basin from south. Thereby, it reveals that the north margin of Qaidam was in volcanic arc or active continen-
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tal margin tectonic environment during Permian epoch.

Key words: adamellite; geochronology; Hf isotope; geochemistry; west segment of north margin of Qaidam.
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Fig.1 The Geological sketch map of Yanchangbeishan in the Lenghu area of Qinghai
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Table 1  Abundances of major elements of the Yanchangbeishan adamellite
o 95
e D1207-1-1 D1207-1-2 D1207-1-3 D1207-1-4 D1207-1-5 D1207-1-6 D1207-1-7
SiO; 74.98 76.05 75.78 76.92 76.76 76.57 76.72
TiO, 0.05 0.03 0.02 0.04 0.04 0.02 0.03
Al O3 14.25 13.16 13.41 12.91 13.35 13.52 13.26
Fe; O3 " 0.56 0.26 0.21 0.32 0.37 0.21 0.20
MnO 0.02 0.01 0.01 0.01 0.01 0.01 0.01
MgO 0.05 0.08 0.05 0.07 0.04 0.04 0.06
CaO 0.55 0.72 0.69 0.48 0.47 0.43 0.44
Na; O 4.94 3.84 3.45 4.16 4.52 4.63 4.13
K. O 4.51 5.47 5.93 4.92 4.44 4.54 4.98
P, 05 0.03 0.03 0.02 0.03 0.03 0.03 0.03
LOI 0.35 0.59 0.51 0.43 0.31 0.32 0.47
TOTAL 100.29 100.23 100.07 100.29 100.34 100.32 100.33
Na, O+K,0O 9.45 9.31 9.38 9.08 8.96 9.17 9.11
FeOt 0.50 0.23 0.19 0.29 0.33 0.19 0.18
A/CNK 1.02 0.97 1.00 0.99 1.02 1.02 1.02
10 000 X4Ga 2.08 1.61 1.55 1.86 1.90 2.00 1.89
4 2.79 2.62 2.68 2.43 2.38 2.50 2.46
nC 0.002 0.004 0.001 0.001 0.003 0.002 0.003
R, 2169.14 2414.63 2429.16 2 485.65 2 458.07 2 387.53 2472.23
R 340.85 339.14 339.35 308.07 314.14 313.19 310.16
Q 27.57 31.40 31.56 32.81 32.33 31.28 32.66
Or 26.71 32.47 35.23 29.15 26.26 26.86 29.50
Ab 41.80 32.57 29.29 35.22 38.21 39.14 34.96
An 2.56 2.48 3.32 1.99 2.16 1.96 2.01

*:A/CNK=n(Al; O3)/n(CaO+Na; O+K,0) ;R =4Si-11(Na+K)-2(Fe+Ti) ,R,=6Ca+2Mg+ Al
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Table 2 Trace elements and rare earth elements abundances of the Yanchangbeishan adamellite (10™°)

- LiATEIRE
e D1207-1-1 D1207-1-2 D1207-1-3 D1207-1-4 D1207-1-5 D1207-1-6 D1207-1-7
Cu 11.30 1.72 2.35 0.21 0.88 0.29 1.61
Pb 19.60 17.20 17.80 17.30 16.10 18.90 18.00
Zn 50.90 9.59 9.34 18.50 20.50 11.80 14.30
Cr 8.13 3.10 1.93 1.60 3.69 2.95 3.90
Ni 4.43 1.22 1.50 0.97 2.02 1.91 2.55
Co 31.90 55.20 33.60 63.50 47.20 42.50 73.40
Li 1.20 1.30 0.90 0.90 1.10 1.00 0.90
Rb 87.00 60.00 78.00 96.00 78.00 85.00 95.00
Cs 0.71 0.30 0.34 0.77 0.65 0.69 0.85
Sr 16.10 22.80 36.40 24.30 11.80 9.00 17.10
Ba 74.20 277.00 300.00 111.00 64.30 70.50 113.00
\Y% 0.70 1.04 1.82 0.62 0.94 0.62 0.37
Sc 4.26 3.58 3.61 2.78 0.98 4.08 0.32
Nb 1.59 0.39 0.34 0.87 1.14 0.80 0.72
Zr 32.00 21.00 15.00 18.00 19.00 16.00 18.00
Ta 0.20 0.16 0.15 0.16 0.11 0.15 0.07
Hf 1.46 0.72 0.51 0.84 0.93 0.75 0.85
Be 0.77 0.32 0.33 0.69 0.57 0.67 0.73
Ga 15.70 11.20 11.00 12.70 13.40 14.30 13.30
Ge 1.05 0.71 0.72 0.97 0.93 1.00 0.99
U 0.22 0.16 0.16 0.19 0.18 0.15 0.22
Th 0.74 3.98 2.98 0.55 0.39 0.25 0.07
La 3.40 9.30 3.60 3.70 2.10 1.60 0.20
Ce 6.00 14.70 3.60 5.10 3.40 2.80 0.70
Pr 0.75 1.77 0.54 0.68 0.48 0.36 0.09
Nd 2.30 5.80 2.60 2.00 1.40 1.10 0.30
Sm 0.44 0.81 0.36 0.42 0.28 0.21 0.08
Eu 0.18 0.21 0.62 0.24 0.13 0.11 0.06
Gd 0.31 0.59 0.30 0.33 0.22 0.17 0.07
Tb 0.05 0.06 0.04 0.06 0.04 0.03 0.01
Dy 0.27 0.25 0.18 0.32 0.22 0.15 0.08
Ho 0.06 0.04 0.03 0.07 0.05 0.04 0.02
Er 0.15 0.09 0.09 0.18 0.13 0.10 0.06
Tm 0.02 0.01 0.01 0.03 0.02 0.02 0.01
Yb 0.15 0.06 0.08 0.16 0.14 0.09 0.05
Lu 0.03 0.01 0.01 0.02 0.02 0.02 0.01
Y 1.54 0.88 0.85 1.88 1.16 0.89 0.10
Rb/Ba 1.17 0.22 0.26 0.86 1.21 1.21 0.84
Rb/Sr 5.40 2.62 2.13 3.95 6.61 9.44 5.56
2 REE 15.62 34.59 12.86 15.22 9.85 7.69 1.88
LREE/HREE 5.06 16.39 7.08 4.00 3.93 4.16 3.59
o0Eu 1.49 0.93 5.77 1.97 1.60 1.78 2.40
Lan/Ybx 15.15 109.88 32.36 15.51 10.02 12.06 3.30
Lay/Smy 4.82 7.21 6.29 5.51 4.67 4.82 1.80

#:0Eu= Eu/SQRT(Sm X Gd) ; Lax/Yhx AERALBA bR LG 2 L.
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Fig.6 K,O+MgO, Zr-, Ce- and (Fe,O; +Na, 0)/Ca0O-10" X Ga/Al discrimination diagrams of the adamellite
JiEEHE Whalen ez al.,1987

FHBIE L PEE T.S B (& 6). 4R 1ij , T 784 A
S RIPRIE X A AUAE AL F AR K ES WA
T IR DX R BE RN A AR TR A S R AE B AN
MINA L E SR REEA WEA . arafa
BT % & F5 0 W) (Sylvester,1998) , 510 A1 45 i K
T L1 EARE L R Ebs S F— KT 1%.
1M T BYAE b 5 2 55 48 55 5T 0%, — e & A AR N A G
RO SR AR R At KA R A
SEBA AT E BT Y, M E SRR A/
CNK “F#28 1.01, R 553 88 5, W AR #E 53 1 (n O
IR 0V AERNAT YE. S5 S BN AR
], AT RN 1 RUAE b
6.2 FHFEEXMER

VLA B A HE A7 2R 7R B3 A b 2 5 T A I
FAIVZ a3 a T s HE R 25 0] Sy 5 50 A 3 8
DXL AR () 5 3 1o IR 9 (R AR T 55, 2007 5 X 44
WEAF,2013) HEHIZ M ot 545 A U-Pb & FAHLE G .
it g A7 S AL HE R 38 43 B By 48 75 b 56 Ak R 7R
B A 3R IR X Y 35 2 T B (Scherer et al.,2000; Grif
fin et al.,2002) X538 5854 HI A0 R B BF9E 3R
B AR HE/ T HIT L e OB B 25 A7 AR A 48 718 R

DX Ay b e SR 28 3k B e P T L 5 1T K R A R B
FEEOR 10 Bl AT W Y ) B O3 S 1 O A e IR A B,
WA KFEZR S ey HE 5 23 (Corfu and Stott,
1993; Peter and Roland,2003;25] {54%,2009).

Ao KR ew (1) NIEE. BT
+8.75~ 1+ 14.50, 34 2 + 12,94, 7 #5 A 4 #-HE
(] 57 28 AR DG BT v o A5 o 020 T 7 40 R g 58 X (]
DT FRWE R BE N B AR KR T L 5E ) I ER
e T 0 s P Ok R P B B A AR R Towe K
351~712 Ma, H: ¥ 351 Ma HI 712 Ma 43 5 %F 1 T
e () B 19 5 KA + 14,50 F1f /ME + 8. 75. 7 HL
Towe B0 20 fi T 351 ~ 424 Ma 2z Ja], F ¥ N
385 Ma, 15 WA B 8 0 th B A ot R b b i — K Ak
<A EE PR XL BRILZ A e (O +12.65~
+8.75 WA AR, X R B T A 470 ~
712 Ma, #8678 Bty A A — 7 o by A3 b e )
Z 5 TR A L.

AT S DX b8 A R A AR LA S A T
BUA R EEIME ARG LZ g s o, hmdeih —
KAL B AL T S8 b G 38 2 78 o, 4% 41 U-Pb 4E 1%
e T B (25243 Ma) , W By BERE AR I T owe F
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178 385 Masey () N IEMA , P30 +12.94, HE i i
U At 5 L A P25 SR A ma A 3 4% 8 R M B 2
Vi) P 9 2K 2 4% i 5 G R oty A AR B AR R g R i
] B g 1) K i b 52 S iy | 2% A= Bk 2406 i 5 )
Bl = I T B2 BT 8 A b 5 L N 18 R 40
SR RERERY B (393,54 3.0 Ma; #h 4iE 5% 25, 2004) ,
B J5 T M A o R 0% 45 B A (318 Mas B
.200D) , B AL pE R ob L AR AT RES 1 R X
IV /D W e o = 3 | g S T A = B
BB WA Nb, Ta fil Ti = 8, B 5904
Ao IT R A A R LR RRAE L 38 7R H 50 o
YE KRB YI AR N, Ta, Ti (9 5 BN K25
&40 A FE A RAFE T 5% 8 A A OC (Ringwood , 1990)
&M E Nb, Ta ) /f N A0 W45 & D0TE 5 B
(Ionov and Hofmann,1995) , 3 1 48 7~ iZ I8 X %% &4
HIPTBEAE 76 A IN A7, 55 A1, M BR Ak 2% 40 B 3% B A 1
Eu M % &4 (OEu=1.49~5.77) A J& A, 1 i e
Arf Eu w47 i 2 BT A A R
LR EEN EET a7 R A R A
DR ESEA. SR FETYEENKA
(25%~30%) KA (30% ~35%) A PE(30% ~
35%0) F/b i 2 BEAE MR b b R AR K s T
Eu w £ FRE R AR A MR TIE X5 E Y
Hb R A
6.3 MIERBERMFAE X

A8 54 3 T B 1Y) R 3 B B A2 45 T W) 1) 3K 51 )
S, FEARE T E B SRS VB A
AL B A A B8 T Rl R A . [ A9 L S A

BG4 Fh#4 1E 2R 5% (3K B %5, 2008). Maniar and
Piccoli(1989) A M A i 45 28 5 A B 1l 14 1) 3 3 B
RT3 Ay 3 1L AR 2 L 2 1 AR R A 2 AR R
By AL R A 25 (TAG) VR B IAE K 5 28 (CAG) VK
fii il 488 4E 15 5 25 (CCGH A i 1L A8 5 4 28 (POG) 5
SIS NI AP S R E EA SR AP
(RRG) Kty 1 38 it 46 T+ 48 & %5 28 (CEUG) A K K
FERHEAE 59 (OP) & 25 (Maniar and Piccoli, 1989).
AN TR 3 B8 1 A8 5 5 A AR R ). CAG L CCG .
CAG.POG #l OP 855§ ¥, CEUG F1 RRG 2y fis
PEAR AR A K A R 2 48 BT 4 2,55, 45 6
PEX A R AR AR BT 28 1,01, 5§ RRG Hl
CEUG HA 51 87 5 (A/CNK > 1.15) Fl o P 19 4%
PEARTE] 256 A 0™ W) 20 & R AR B Ve 1 A & B A X
AR X B F KR AL 5 5 28 (OP), £ Pearce
et al (19804 Y Rb-Y+ Nb Hl Nb-Y 4 &% ¥f 1%
FI B8 K it 43 ) 9% 76 KLl IR AE B 25 ] il
AL X A i L IX; fF Bechelor and Bowderr (1985)
R\-R, I (B 9) K i 7 7 W] il 48 L i Ll g 49 30
FIX A E Al — K ALK A TE S & IE A
5%, H LA 5 2R SR HR R[] il 38 A6 B o [R) R AE

WFIE 2R B, 6 4 20 02 S8 b 25 b o 4 1 % JR 1) T
BRI rp Y 2 i TR DRE SRR BT XN
Qb T R TR T U 73 THE 2 5 e A 20 b )2 8
ARG R WRRE w7 R R BTV R R
AT Ak GRS R 728 45, 2004) . 5 A4 K 45 (2001b) 38 1 #F
FEV W E I AL i N KA K A i A, A 48 L
2 0 vty A AR Y B 55 S T R il B ) S 322 b e ) 4R e
Bl 5 A5G T8 1T 0 2l Al B s B il 18 i 9 D8 2 il
T 5 B RS B B, A B AR B Tk BT (R Aok AR
2001b) ; A Sedb Z PG BIE T 271.24+1.5 Ma Al
260.4£2.3 Ma B9 =25 15 P9I A6 i 1A, b BK Ak 7 4
IEA 2 7 5 R B8 T Bl B 2% 76 < A R PR (R SR AR,
2008). 5 HAE (2006) I A h Ak — R &,
PRI Y 5k A T B S b ok 1 N ) 3 el ik
B Ry W A T S R AL T T S G OR e — TR b
Fe IR G I H A, 2006).

WFFE XA T 1 V% 151 E8 375 0 1L Ml DX, 48 36 o7
s St GV S L 2 S b SR M T S T R 5 1 L
AR AL X NR A E T IZ KA T 5 BT R 4
W5, 05 NW-SE [ 47 4R & A, b 2 5 5 1K
HERZNKA —ARNKAE —ERNKE RS
KRR A - ZRKIER S NE A5 a7
FEE. LA-ICPMS %547 U-Pb M4 45 S 0, 3 37k
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#it Pearce et al.,1984
2000 S (Na+K)-2(FerTh) At LU A8 1< 5 AT RS2 A HR A i L A T 5 B — 0] 2k 1L
fem6CaraMerAl WL 7). 455 HOE AR 8 25243 Ma, BT 5¢
1500 . 5 = 25 0 50— AT FLAF 0 30 2 A
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