1000-0569,/2004,/020( 02 )-0297-14 Acta Petrologica Sinica &% ¥4k

KL i T X 2 B R IA ST R B
K EESERERT B

EE MR RSO
WANG Yang'**, DENG JinFu® and JI GuangYi’

7’

1 PEBAEBE T N ERAG AT, T 510640

2. U M BUR S R S BRI AR, BT 100083

3. dEnHHLETATSERT, dEat 100011

1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China
2. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China
3. Geological Institute of Beijing Municipality, Beijing 100011, China

2003-07-10 A5, 2003-11-03 #=.

Wang Y, Deng JF and Ji GY. 2004. A perspective on the geotectonic setting of early Cretaceous adakite-like rocks in the
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Abstract The Lower Reaches of Yangtze River ( LRYR ) is one of the major copper resource bases in China. Extensive magmatism
occurred in the region during Early Cretaceous epoch, and is strongly related to the copper-gold mineralization. The most ore-forming
related intermediate-acid intrusive rocks exhibit the geochemical features with adakite affinity, which contains high s but low HREE
(e. g Yand Yb). However, these rocks have negative gy,( t) values and more enriched ( ¥St/*Sr ), values ( > 0.704 ); therefore,
they are called as adakite-like rocks. According to the petrochemical data, the adakite — like plutons belong to high-K calc — alkaline
series, but some belong to calc — alkaline series. Meanwhile, the volcanic rocks and A-type granitoid plutons belong to potassic
alkaline series due to their high potassium abundance and iron enrichment. The complex petrogenetic processes were suggested from the
analysis of geochemical data. To form the oreborming related adakite-like pluton, two-stage evolution is required. The parental magma
evolved to the potash-rich mafic magma by fractional crystallization in the deep — level magma chamber ( > 35 ~40 km in depth ). The
evolved magma further experienced fractional crystallization ( FC ) or assimilation and fractional crystallization ( AFC ) process with
crustal materials in high-level chamber. However, it is possible that some adakitic melt generated by melting of basaltic lower crust
involved in the petrogenetic process. The potash-rich volcanic rocks were formed by fractional crystallization of mafic minerals in deep-
level chamber ( > 40 ~50 km in depth ). On the comprehensive analysis of regional tectonics, geochemical characteristics of igneous
rocks, and the temporal-spatial variation of magmatism, active continental arc was identified as the geotectonic setting for the LRYR
and its southeastern surrounding regions. The LRYR lies in the inland portion of the arc during the early stage, and the magmatism in
LRYR was related to the oblique subduction of Izanagi plate. In the late stage of Early Cretaceous, the back-arc feature magmatic rocks
occurred in LRYR were due to the post-orogenic collapse triggered by slab migration ( steepening ). The supercritical fluid released
from the upper parts of subducted slabs, promoted oxidation of mantle wedge and the release of copper, gold and iron to parental
magma. Meanwhile, the AFC process in high-evel chamber favors the release of gold, copper-bearing magmatic fluids. Therefore, the
copper-gold metallogenesis in LRYR should be considered as a consequence of Mesozoic plate subduction beneath Asian continent.

Key words Adakite-like rocks, Rock series, Geotectonic setting, Mineralization, Early Cretaceous, The Lower Reaches of

Yangtze River
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Fig.2 The TAS diagram of early Cretaceous igneous rocks in the Lower Reaches of Yangtze River
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Fig.7 The Hacker diagram of early Cretaceous plutonic rock

YIxt Si0, B Hacker s ( B 7.8 ), Bifi 5 2% A% 43 W 18
B AT 6 L X FAPEAR ACE B CaO MgO \TFeO FEAR, KA
WA BRI 0 B8 . TR, 4 B AN T e X MR AR A
SRS IRRE A AL S R T B 4 S =

o gl DX PR PR RS S TR A, L K, O 5 iRl Si0, 1Y
T AR GE VR S M HKCA ) T {35 0y 1n)
AR B da AT I EAERRET R ). Hacker B[R] B
7L IX AR A AL O, & B A Na/K LU BE SiO, 7% & 1
IR A S, R AR B AR A BB T ).,
FLoSr & B Si0, F BT BEAR, (A B TR S A K

52 54 56 58 60 62 64 66
Si0,(%)

s in Tongling area

(> 600pg/g). TEC¥Sr/*Sr),-1/Sr Fll gy, 1 )-1/Nd EfigH,
U g DX v R P 3 A e AR A LA S HE SO =X e B
N EMGIRGeVE TR I 6¢, d ). 454 Hacker IS, HEWT
XSG A A B SR T R R4 0 T S se Y R A W
AFC ALK B, 1015 3 A AT Rg S X T AL T b7 Al i
(A B3 5 TR AR

TIEH X PR R TR AR H K, O & H KK Si0,
MR AR BAR G TSI CA ) E = A5 8 HKCA )
A ATy AR ] 4a) . THEHIXZ A ALO, St &
A Na/K HEAEBE Si0, 3 R A%, 25 16 i B L 4 42 2%



EEE KL P TFTHET G B8R LR ARl d

KA R E L

12.00 - X 24.001
AA A
8.00 1 a = 20.001
3 :AAAA S
% A DA N ON‘
' A - |
Z 4.00 > & =2 16.00
A
1@ .
0.0+ o+t
40 48 56 64 72 80 40 48 56 64 72 80
Si0,(%) Si0,(%)
10.00 1 12.00 -
4 1 A A
3.00 1 N 10.00 1 2 an A
- — A
ce00] o st g 800; 2
SRS BT S 6.001 £aa
b 28 N =5 E A EN
§)4.00_ A“MA s = 400 X
2.00 1 PO ] B
| (C) 2N A 2.00_ (d) A
0.00 ——m—F—7F—"—"7—"+F* 0.00 ——————— 7771
40 48 56 64 72 80 40 48 56 64 72 80
Si0,(%) Si0,(%)
2.50 1 1.60
2.00 1 A 120
A —~
% 1.50 4 L A A < 4 A
= 0] N\ £ o, 807 :
] R A = T S
0.50 \ \ s 0.401 o af oy
1 - 2>
0.00 ——TT—TTT 0.00 — T
40 48 56 64 72 80 40 48 56 64 72 80
Si0,(%) Si0,(%)
2000 - 1.60
. ]
1600: & 1.20 4
. 12001 K S y
800 1 S 2 |
a 0.40 1
400 A
] (g) (H)
0 — 0.00 +————T—T———
48 56 64 72 48 56 64 72
Si0,(%) Si0,(%)

8  TIHXIHEH MR A Hacker KIff
ik kTt Aa R SRS E UFE 2

Fig.8 The Hacker diagram of early Cretaceous plutonic rocks in Ningwu area
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BRSSP S BUR # I B A S E AR S SR
Cu . Au BB 76 & BB 5 3% ( Oyarzun et al, 2001; Mungall,
2002 ) XAV eSO, L T R R A2 A
TR o 40 S ), T R R A v 0 e 3 50 190 JE 4 A 0 T A R 1
TR S AT B A o R A b A BE f
FREB AR B P stalled )7 LS | JEC 3 52 38 40 0 P
How B S UL 12b ) TR ORI S AR . IR 3 AT LR
0 ARBE T OE SRR RS B B U M X R R M R e I
TFeO 5 REH, 78 A E BRI TH X8, 1F £ WK V0 A R i
XA A Co Au VR FIAHOC Y A 9 8 kA K
BARERE. I, HRX Cu.Au T TCRAERS K
0 e AR EIZ T PR ok AR e AR A 58 B 2 e ks s TR B K
7oA 1 e ARG S R I A, TR TR M ST AT B A
liig=y 48

AR R, B0 S TRFHR M EE AR S K
BT TR A R, & SO, A M R g A LR A
BRI EARREATE R R 45 AR TR ACA S TP Y Ca,
Au JCRIIARZNE , J9 B 0 R A3 b 43 8 ke S At T mp
fE( Matthews et al, 1995; Sillitoe,1997 ). MBH VE 0 ff &
B RS RTE S AL K 5 TP AFC i AR KT R i
XA A Cu 554 BB RS LUE I SR04 .

Sillitoe( 1997 ) it} , KA KAUHE S Cu-Au R FIEAH
Au B RAEALE P 1 TE VR B AR B A BT PR B b o A
FEAG TN R AL Y o7 T B E 08 P A AR R ( stalled
slab ), FEOE NS EALES T S .Cu Au FRREA K, H 51
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FE TR A REHCE & Cu Au IR, 5 28 LT IR 5 T AH
IO B9 A L PP AR AR A A A T 2R 9 RS A e &R 8
M o KV U HLIX. Cu-Au BT (165 5 2 AL A R AT
BCA LR R B R M 3 75 53975 & L pL . 3R
TTIAR AT T el DX 1 S A 3 40 2l S AR SR Cu-
Av ST P 5 A R A v % JFG g i 7 8 0 1 2 10

7 &5

CORITH T Cu-Au 504 7 1 2 AR AA (A E R
BT ), 22 0 T B B R 8 o) T T A Ak R
s MKILE T A BB R A I R 5w T B e R 51, 8
ARG B R B SR A A O B4 R R R 3R 1K v
RAGED T2 AW S e, 2 /DA e R AL S K s
(> 35 ~40 km )53 B 45 & FITE &5 050 45 5 7 N I 40 85 45
5 AFC 1 BRI B BE, 1R IASHE R AT 58 B RlE
IRIE TR A S 5 B AR AT BETE . B K e T
JEAE I AEROLA S (> 40 ~50 km VR )2 53 BI & i
(N8

(2 AR VI T 9t DX R G 408 X DX s J5 ) 3
T A2 A A B A0 A 2 R BR AL 2 R R T 3 1Y
2 AR AR, 0 ) A R 2 A b T O il i 55 R
P Bt — 00, L 4 o 30 20 5ty AT P AR R 4 A 4R i R
A% R TR AR AR BE , T A B R IR PR RRE Y
HIE

(3 )IRF PV I 08U P8 76 8 70 R v e A 25 e I 5
TS, 2 FLRE M AR BE i T 4R S Cu Au SR BEA K,
AT R U AR T A ) ORI T AFC B i e
A CuAu SFETCE MRS IR GRAE 1T RE .

gt JRUSESRART AR AR AT 2002 AR STHR A R
NPRSCHE o 35 — 15 2 il 2= ik A F 50 5% 4R AL B9 A 2% 1
T BBy A MThE , 52 R M OC TR h AU
FTEAR SRR 2, LA KRR R WA - 56 T4 2R &= 41
(B HBHe. fa, B =AH AR . N EAR S
PRI KA TR SR 55— R R
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