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The discovery of Late Cambrian adakite in the western Central Qilian Mountain
and its geological implications
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Abstract: Located in the western Central Qilian Mountain, the Wuergelate pluton is mainly composed of gran-
odiorite and monzonitic granite. In this paper, the authors studied its zircon LA-ICPMS U-Pb age and major and
trace elements. The results show that the zircon 2*Pb/*¥U weighted average age is 490.5+ 1.4 Ma (MSWD=
0.85), indicating that the pluton was formed in the Late Cambrian. Compositionally, SiO, values range from
65.10% to 71.21% , ALO; from 14.94% to 16.82%, MgO from 0.23% to 1.24%, A/NKC from 0.9 to
1.0, and Na,O/K,O from 1.01 to 2.33, suggesting metaluminous rocks. In addition, the rocks are enriched in
LILE(Ba, U, Sr) and LREE, and depleted in HREE and HFSE (Nb, Ta, Ti and P). The Sr values range
from 345% 10 % t0 541 X 10 %, averaging 40210 %, Yb from 0.72X10 %10 1.19X 10 °, averaging 0.97 X
107°%, and Y from 6.09 %10 % to 11.30 %10 %, averaging 8.67 % 10 °, with no negative Eu anomalies (8§Eu
=0.91~1.27). The geochemical characteristics imply that the Wuergelate pluton could represent adakite, and
was formed in a subduction orogenic setting. Combined with the tectonic location of the granite and regional ge-
ology, the authors hold that the North Qilian oceanic plate subducted southward under the Central Qilian blocks
in the late Cambrian, which resulted in the formation of Wuergelate pluton.
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Fig. 1 Geological map of the Wuergelate pluton
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Table 2 Analyses of major elements ( w/% > REE and trace elements ( w;/10~%) of the Wuergelate pluton

FoRica e N KA “RAER S ik AR “RAER S
5 PM361wl PM361w2 PM361w3 PM36wl PM36w2 FE5 PM361wl PM361w2 PM361w3 PM36wl PM36w2
SiO, 69.24 70.66 70.62 71.21 65.10 Zr 101 106 95.8 68.9 132
TiO, 0.18 0.18 0.13 0.16 0.40 HI 3.41 3.71 3.37 3.22 4.18
ALO; 16.17 14.94 16.24 15.01 16.82 Sn 1.00 1.25 3.20 1.50 6.65
Fe,05 1.52 1.09 0.89 1.33 1.31 U 0.87 0.86 1.03 2.40 1.17
FeO 1.03 1.63 0.85 0.97 4.00 Th 2.87 2.64 3.09 2.76 9.62
MgO 0.44 0.41 0.23 0.37 1.24 Ti 1061 1067 761 929 2415
MnO 0.03 0.03 0.01 0.03 0.08 P 118 111 85 98 419
Ca0 2.80 2.35 2.81 1.89 4.74 K 11663 15191 9422 16 976 9380
Na,O 5.11 4.45 5.29 4.15 3.12 La 10.6 9.84 10.7 6.16 28.6
K,O 2.81 3.66 2.27 4.09 2.26 Ce 20.0 17.5 19.9 11.0 52
P,0s 0.05 0.05 0.04 0.05 0.09 Pr 2.48 2.13 2.46 1.35 6.34
H,O~ 0.12 0.11 0.24 0.25 0.21 Nd 8.72 7.49 8.66 4.93 21.8
HO" 0.45 0.23 0.36 0.41 0.58 Sm 1.58 1.35 1.77 1.04 3.74
LOI 0.27 0.20 0.12 0.59 0.42 Eu 0.56 0.50 0.54 0.44 1.06
Total 100.21 99.98 100.11 100.50  100.38 Gd 1.38 1.18 1.66 1.09 3.26
TFeO 2.40 2.61 1.66 2.16 5.18 Tb 0.22 0.18 0.27 0.22 0.46
Mg* 25 22 20 24 30 Dy 1.25 1.06 1.64 1.43 2.26
A/CNK 1.0 0.9 1.0 1.0 1.0 Ho 0.25 0.19 0.33 0.31 0.40
A/NK 1.4 1.3 1.5 1.3 2.2 Er 0.71 0.59 0.96 0.87 1.02
3 2.4 2.4 2.1 2.4 1.3 Tm 0.13 0.11 0.18 0.17 0.16
Na,0+K,0  7.92 8.11 7.56 8.24 5.38 Yb 0.91 0.72 1.19 1.08 0.95
Na,0/K,O  1.82 1.22 2.33 1.01 1.38 Lu 0.13 0.10 0.18 0.15 0.14
CaO/Na,O  0.55 0.53 0.53 (.46 1.52 Y 7.28 6.09 9.86 8.84 11.3
F 417 415 376 486 542 |LREE/HREE 8.82 9.40 6.87 4.68 13.1
Cr 10.7 15.2 12.6 11.0 16.4 > REE 48.9 42.9 50. 4 30.2 122
Li 14.1 17.5 11.3 25.4 17.6 (La/Yby  7.67 9.00 5.92 3.76 19.82
Rb 75.8 87.2 63.3 148 94.3 3Eu 1.14 1.19 0.96 1.27 0.91
Cs 1.72 1.96 2.55 3.19 2.46 (La/Yb)y 3.85 4.27 2.87 1.84 6.70
Sr 541 345 375 381 368 St/Y 74.31 56.65 38.03 43.10 32.57
Ba 1 060 1090 692 795 352 Rb/Sr 0.14 0.25 0.17 0.39 0.26
Se 4.92 5.13 5.82 4.97 7.26 La/Ce 0.53 0.56 0.54 0.56 0.55
Nb 8.23 7.19 6.16 10.6 13.0 Nb/U 9.46 8.36 5.98 4.42 11.11
Ta 0.41 0.38 0.50 0.71 0.72 Gd/Yb 1.22 1.31 1.12 0.81 2.75
?AI 30 ..b.l
6f 26 [
e BITE Kk et
5t 22 F 3
i E W R KA
£ 9 i gl ; KRRETE H 2
2 Z . -
o 14 b i
sk
it
fRH(HHE) & 5
U-JO JIS 5I0 5|5 6'0 Glﬁ ?IO ?IS 80 05 I I ‘ 1.0 I I I I Il.S I I I I 2.0

w(Si0,) % A/CNK

Kl 3 K,0-SiO, Ffi#Ca, #5 Richter, 1989)F1 A/NK - A/CNK Elfi##(b, Maniar ! Piccoli> 1989)
Fg. 3 KO versus SO,(as after Richters 1989) and A/ NK versus A/ CNK (bs after Maniar and Piccoli> 1989) diagrams of the Wuergelate pluton
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FEIR AT Ve ALY B A U C BURIA ve o CIREAE,
2001; Chung et al., 2003), [A B, #f 5 H B AR 1
Mg ™ (20 ~ 30, *F-¥J 24 Fl Cr & 5 (10.7 X 10 °~
16.4x10 %, HAG IR Ak, 5 Xl s
IAZAT FH 5 350N b 5350 43 45 fik LA S AR T T Hb 5 i
SIS RIE B 08 v i AN ], — S B s Mg ™,
& Cr & Ni 885 K (Martin et al.» 1999; Gao et
al.» 2004), M HK G A P EEE Ak, RS
AL S Eu 5% JOE Sr =8, 1A 518 5 %K
7 5 b 50 O 0 2R P e AR 45 o e A B R 4%
PE b E S

B RA& B AR Nb=6.16 X 10 ¢~ 13.0 %
10, Nb/Ta=12.3~20.1, 13 16.9, & T K i b
FEfEHC10~ 14, B HPRESE, 2008), 5 IACH I E T
JERLIRIE i Nb/ Ta fH#15(17.3~17.6, Kam-
ber et al.» 20020, LAk, F A E T, HAKH
Mg ™ {8 BA S 5 IR RS- 8 AR AR IR I v 4 A 24 1) Rb/
SrfH(0.14~0.39)F La/Ce(0.53~0.56)1i1, HE 7~
LR ER R B8 A ARE AR 9 R T 1 PR R 38 B 45 ( Defant
and Drummond, 1990; Martin, 1999; Drummond et
al.» 1996) . X5 ABIZE oty AR AR B e 44 38 % e A
FiE CRIBOG, 2009; 9K 28 45, 1997 15 & B 5%,
19965 7o B5H%, 1997 EARYr %, 1998; ¥ 4%,
2001, 7 i 7€ & HOR , 7F 78 DX A 1 b 40 3% v T 4R
KA AR CRAR YT 55, 19985 ARG, 2009), 1M
T 0] 4D T A0S 0 A it By B (IS SR B 55, 1998, PAT I
ANAEAE DR R 325 111 (%) 7 14 S AN T) R e AR 0 R
(1N b7 5 o S R O IE 7 A m] e g B4R
S 1) o A0S 3% b R AR ol AR IR A T 3% 9 v
o

AAHE Sr IERE A Eu IESH MR Se/Y A,
J W U D% B AR AN A7 AE BUAR A7 RHS 1 (Defant
and Drummond, 1990), 7£ (La/Yb)y — Yby Bl fi#
B Sb) s Bl AUAS VR TE 10 % A1 K AR D 25 35 20 J4 il
20 BT, 10 I U DX 5 B AR S SO AR + A
Ao
5.2 MIREX

B IR B R R AR R I KA B A LA-ICPMS
U-Pb F68 4 490.5+ 1.4 Ma(lo), R4 f5 8 [ b Hb
JAEARR AR K 4 7 R PR Hb 2 25 125, 2013), 12
PLAEARR e FE it o axX — 25 JL I (2 L o 53 1 B
FrARIE 1) 5.t A A R, B e e B KA
(444 + 38 Ma, 75 €21~ 55, 2004b ) FE VA 2148 X 4+

(444 £ 17 Ma, 738155, 20042) U A8 /R — KA
K4 (462.9 Ma, 55521, 2012) LA AL 38 7 BRAR AR
<25 (435Ma) A A6 e XK N K 5 (415 Ma, 28
&, 20100, 9 HL T e AR SE AR B Bl AR AR N
o WVEE 5K TEFOHT i — K AR X 25 K (446 ~ 454 Ma,
AT, 2008 FIAT I AL K 7 (444.6 Ma, FR%E
BESE, 2008), J& Wl A IR AN

F U B, AL i s AR iy A8 B A8 R 489
~442 Ma, Ho P #4451 SHRIMP U-Pb F# A
T 489~463 Ma 211 (Song et al.» 2004; Zhang et
al.» 2007, ¥ AP Ar-P A R HE T 460 — 440 Ma
CHRAEBISE, 19975 Liu er al.» 2006, AIE AL Tk
ARIEVE ST I A2 B R AL (Z=60 k) 11 11 6 9 A% 4
W, TG # T RRARER T R AR s BT HTak B B
TE R AR CGREBUR 25, 2013 ) FH b T DL, A6 4R
TE 2o W 5 it — 5L B LR AR AR o A D, JF
3K B d R A, G SR O pp v ek AR AT IR VR
ST, 6 ACABZE IR b 7 1) H AT AT AR AR OR 43 B
22 B0HD T2 5N Sk A8 3% A e 2 Gt — L o
S2 1) GRS P BT, TF 48 2 A IS A o84 A 2 AL A
TE R B K s &, Ho 505 2 (0 i PR & s
AR JHCHT R AR AR e — 30490 ~ 460 Ma, 7K HESE,
1997; 7K @8 55, 1997; E AT 5, 1998; Kk b,
2009); Zc [H BH A5 (1997 J4 4 i3k 4% (1997 ) Fil L 7K Al
Z (2008 W3 T AL AT U7 i 16 A 2 25w 0 A7 AE
C AW A EEE NN F: Wi A RN/ R e oF avis | v ISR E
43 ) 1) G i R A R A e, B ) A s 3 4K
RA KA (2004, 2006, 20100 AR 4 A6 A8 1% 1 & 25
GO, P HE T AL A A M 5 et — L B )
P, B 7 4 A AR B g b R e (6 5 i A
SEBE, B 1 G b TR A A ki X
b5 i AR A 1) i DRL 6o 8 3 b B T A A8 3% 3 1L iy
B S L A A TSN L .

Ly IRk PR A AR AL AR R 490.5 + 1.4 Mas
TE R T W 98 i, 5 A6 A8 iy 28 oy v i PR A
W5 A% AT W8 (489 Ma, Zhang et al.» 2007)4H4,
H B AR Fe R 0530 Rl B 35 028 v g B Bk AE
SRR o I T DA, W S i A A AR 34 v G )
ARIEH R R AR I 38 B FE AR 8 43 s ik, T i
PRIA T R 22 R AIE 1) 5 ZR A B R A

SEA T NORE A6 A1 3% A 8 v A TR TR, PR AR
JEARZE A BT oo AR—2E iU AL (552 — 495 Ma) I
Jei, T A0 R— R B A T e 7 (MR T A%,
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1998, [7l i 5 A= X0 7 1 ot AR W] BE 1e) w0 b IS5 ey
H RS A A Bl e AT ok A JEE 2 » AR S
GARE Bkl g R AGUE R, JF DL iR s
Ed YN =S U i

6 TEINIHR

(1) By 7R br e 5 At A X N A R =K AR X
B A RN K 85 A LA-ICPMS U-Pb F#8 h
490.5+ 1.4 Ma(MSWD = 0.85), JE T W FE 1.

(20 B JRM hr o o A BAT 350K 3 B 3k Ak 27
REAE , P DX Ak B AR BN AR+ A, SO AR
FEFCHS s Rk ) o

(3) G545 DX 3 b T R 1E R 2 A b Bk 4K 22 R A %
TE R AR, W10 ALAREEAE TS B T e SE it
1) F IS 34 R AT e A A e A b T SR

RSt RGOS AR PATIRH A 1:5 7 ek
JRFH AT B AR 5 3 64 R He A IR 308 R B 483
AR 5 Bt B £ 3R 30 R E 3R AT =R PT S 0T
WEER R AL MR B 6 A A B, Bt
FhaAFo 2 0T AR ZH AL R A 9
B A B,
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