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The discovery of adakitic dacite in Early Palaeozoic island arc volcanic
rocks on the northern margin of Qaidam basin and its
geological significance
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Abstract: T he dacite cropping out at Jilusu on the northern margin of Qaidam basin has lots of adakitic features:

810, 63. 7% ~ 64. 3%, ALO3; 15.07% ~ 15.27 %, MgO 3.47% ~ 3.72 %, K,0/NayO ratio is about 0. 14~

0.25, Y and Yb are both low: Y is 17.82x 10™ °~ 18.10x 107 °, 17.96 x 10" ® on average, and Yb is 1. 47 x
10" %~ 1.55x 107 °, Sris high (527 x 10” °~ 537x 10” °), HREE is depleted and Eu and Sr negative anomalies
are relatively weak, but the content of MgO is higher than that of the typical adakite in the world. Generally,
the presence of adakite signifies the beginning of slab subduction. The age of adakitic dacite is about 514. 2 *8. 5
Ma, and the age of eclogite from the northern margin of Qaidam basin is 494. 6 £6. 5 Ma. Therefore, it is con-
sidered that the slab started its subduction in Late Cambrian, that the adakitic magma was formed at the subduc

tion depth of about 75~ 85 km, and that the partial melting residues with garnet facies continued subducting
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and finally formed eclogite in Early Ordovician. The discovery of adakitic dacite confirms that ocean_continent

subduction occurred in Early Palaeozoic on the northern margin of Qaidam basin.
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Fig. 1 Schematic geological map showing the distribution of Early Paleozoic iland are voleanic rocks associated with

the UHP metamorphic belt in northern Qaidam hasin
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—UHP metamorphic belt; 2 —Precambrian; 3~ Late Proterozoic Dakendaban Group; 4 —U pper Paleozoic; 5 —Quaternary; 6 —granite; 7 —volcanic

rocks: 8 —zabbro; 9 —strike_slip fault: 10 —thrust fault; 11 —ultrabasic rocks; 12 —eclogite; 13 —section
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Fig. 2 Geological section of Early Paleozoic island arc volcanic rocks in northern Qaidam basin
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1 —Neogene_Jurassic sandy conglomerate; 2 —Carboniferous limestone: 3 —Devonian molasse; 4 —hasali; 5 —adakitic dacite;

6 —pyloclassic rock; 7 —tuff; 8 —eclogite_bearing gneiss in Dakendaban Group; 9 —granite; 10 —fault: 11 —sampling location
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Table 1 Chemical composition and eigenvalues of the studied adakitic dacite and the typical adakites in the world

Si0; Ti0, ALO; Fe:03 FeO MnO MgO Cal NayO K,0 P20s LOI Total

w “f%
DOY_34 62.16 0.45 14.76 3.31 270 0.13  3.60 5.97 3.06 0.44 0.11  2.68 99.37
DQY_35 61.96 0.43 14.65 3.51 2.56 0.12 3.37 6.94 2.8 0.71 0.10 205 99.25
La Ce Nd Sm Eu Gd Th Dy Ho Tm Yh Lu Y
wyl 107 °
DOY_34 39.74  71.28 23.79 4.25 0.97 3.90 0.55 2.69 0.55 0.2l 1.47  0.26 18.10
DQY_35 39.58 68.64 24.37 4.13 1.15 3.69 0.45 2.74 0.52 0.23 1.55 0.26 17.%2
Rb Sr Ba U Th v Cr Co Ni Zr Hf Nb Ta
wpl 107 °
DOY_34 13.00 537.0 231.0 2.7 13.0 1540 54.0 150 17.0 77.0 2.90 11.00 0.70
DQY_35 13.00 527.0 940.0 2.9 15.0 150.0 50.0 16.0 13.0 107.0 4.10 12.00 0.70
Si0s ALO; Yb Y Sr Cr Ni Co v wila)/ w(Sr)/
w ul o wyl 107 ° w (Yh) w(Y)
Bk vl > 56 > 15 <1.9 <18 > 400 > 10 20~ 40
. 63. 7~ 15. 1~ 1,47~ 17. 8~ 527~ 50~ 13~ 15~ 150~ 25.5~ 29. 6~
L || Sl T
AL AL 64.3 15.3 1.55 18.1 537 54 17 16 154 27.0 29.7
- 62. 0~ 16. 1~ 0. 80~ 8~ 463~ . .
NAVZ 67.0 17.2 .54 17 608 20.43  42.29
65. 8~ 16. 6~ 0. 99~ 9~ 532~ . .
Reclus 67 16. 8 120 12 545 18.79 52.7
. N 59. 6~ 18. 0~ 0. 85~ 4~ 1 770~ . .
Cook Island 61.51 13. 36 1.01 6 2003 32.9 364.9
o - 56.9-
e i P 17.7 1.18 12.1 10.5 41.2
56. 0~ 20~ 10~ 20~ 200~
Mount Adams 76.3 29.6 100° * 30" * 30" 400" ° 14.5

NAVZ B R 2 3510 Austral Voleanic Zone JCUL b Lautare Viedma Aguilera Y53k 50 0 22 1125 F1 052245, Fd A T Stern and Killian
(1996) : Reclus I Cook Island % F| AVZ B 0L 50 75, B4 U8 T Stern and Killian( 1996) ;2348 107 1L 234 50 75 1 Mount Adams( 92 [+
AEE UG 00 1E R R A Sl iy S i T Defant and Drummond( 1993) ;7% 5 0 S L8 UGS L E ST TR, = 2 F O IR Sk
10 TR R A T A S T 1996) 5 A TE AT L e b 8 b 25 3 i v I 42 5 1 R UL A O L dni e SR G U EET R B fhE
T [ 0 ] S e Lo e i, B2 S0 EE T XRF 05, JF HI 55 88 1 5% i A 7k s ik TRE R BN, Bl e 2 1 v (Cr «Co .
Ni Sr Zr Nb Ta Hf Ba Th .U %7050 XRF FIEFSE - RUE(1CPMS) i, B oo g i) 1ICPM S iLl, Jerh Nb [Ta Zr HI
VEDUPE R, 55 801 Bl R EbE .

AL HIEE W SO ADR( LIS 82 hm WMats) mllE o8 HREE, 77 4E4 559 0086 505, B2 th 2 %
HIEL, SUWERIA J 5 3 HREE WY Bl Yb, Y< 18 x  7EWI 25 P18 F %2 55 U Austrial Volcanic Zone( AVZ)
100% Yb< 1.9 x 107° Sr &, KZ KT 400 x  [HLAFERIE A (NAVZ) (A, 5 AVZ i i
107 °, La/ Yb i KT 10, St/ Y AT 20~ 40 2 0a], 3 Cook &yf{¥ik i A5 WAL . 75 Mg® — Si02(
AT A S (DB RS ), m% 4 (La/ Yb)y ~ Yby (B 5) AT St/ Y — Y (I 6) Efi#
SHIC R (HFSE) Wi Nb \Ta Zr Hf Ti F1 P &8N L, %002 5 WyEfE Bk ve ig e [l A, 5 g 56
BUE, Y7 Se/%0Sr WA LA 5 KBy BRI BE 0 BAIM NAVZ BIEFOE o —30. (A2, AX K%
ADR —ZL, % # /M T 0. 704( Defant et al., 1990) . FHIEW B v A F L, MgO 75 8w, — A A
SN LR, A X e 2 AR 2 o B LA AE Xt TR B AR (BRE v RS AR 7E LT R
fE 5t 5 b g R Bk v m A AL, AN R T IR MRS R AR A R N R . AT N R
MBI LS . fER e # A B (B 3) b, BF Skl ST A4 5 b BN 5 i A 28 e S PR VR B Al 2
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The data origin of Cook Island and NAVZ are same as

those in Table |
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Fig. 5 (La/Yb)y = Yby plot for the distribution of the

adakitic dacite in northern Qaidam basin and the typical

adakites in the world ( after Defant and Drummond, 1990)
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Fig. 4 Mg* ~Si0; plot for the distribution of the adakitic

dacite in northern Qaidam basin and the typical adakites

in the world (after Stern and Killian, 1996)
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Fig. 6 Sr/Y ~ Y discrimination diagram of the adakitic

dacite in northern Qaidam basin (after Defant and
Drummond, 1990)
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BLY YD 1w 4 Sr, BT LB A 58 s A
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Fig. 7 Sketch map showing the relationship betw een

g 7

adakitic dacite and eclogite in northern Qaidam basin

(after Defant and Drummond, 1990)

¥4+ ( Defant et al., 1990; F58%%, 2000) , Klit, 481k
S50 b T T I I 17 B ] i 2 P AT v s i
18128 SR, DT = AR R R

5 3 BT A5 2000) 3R AT S8 1L G A 1 e 11 AR
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al. , 1994) ; 1ltAr MORB #4076 flE A ve 75 1 IR
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T 158 0 b 0 22 g, HHE W 2 i B AT W R Dk R R
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SRR i RV 5 IR IR R LS R IR R,
— ARSI T PR AR AR AL ok AR P i A0 b 4
(VPR EEAE, 1999, 2003; 44145, 2003) .
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(1) SEAEZAFA/E R Na Bk v O 25 (i N
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~ 85 km I H 5 IA T JTUH SR At WU 1) Bk B ) 4k 435
AR P 2 9 M Ty T2 B 1Y
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