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Geochemical Characteristics of the Breccia Rock in the Early

Carboniferous Lava in the North Slope of the Sawuer Mountain

WENG Kai, XU Xue-yi, MA Zhong-ping* , SUN Ji-ming
Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits MLR ,
Xi'an Center of Geological Survey, Xi’an 710054, China

Abstract: The early carboniferous is an important period of structural constitution transformation in the West Junggar, in
order to determine its tectonic environment, we selected the early carboniferous Jiangbasitao group for research using sedi-
mentary stratigraphy and rock geochemical methods. The results show that the formation has the graded bedding character-
istics, the gravels which formed in the relatively stable neritic facie environment, are angular and well sorted. The forma-
tion has a large supply of intermittent volcanic materials, which may have experienced gravity differentiation but no long
distance transport. The SiO, content of the andesitic basalt breccia is between 50. 5% —52. 81% , trace rare earth elements
characteristics of the rock are similar to those of the volcanic island arc. The back-arc basin provided a relatively stable
sedimentary environment for the strata formation, and the volcanic island arc formed by subduction provided a large
amount of intermittent volcanic material. Meanwhile it implies that the plate subduction which limited the closing time of
the Palaeo-Asian still existed in the Sawuer area of early carboniferous epoch.
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TEBR A UL i 48 A58 (VAR 55,2007 5 Zhou et al.,
2008 ) ; Mg B AfF 1 25 5% ( Shen et al.,2008; k% & %%,
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B4 ( Zhao et al.,2003; Xiao et al.,2008; Geng et
al.,2009) ,
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L 5 B 1 3 Bk A 27 R AR R AT B 5, 30 OB
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FRAEAT IR ZE o

1 X 383 AR oL

VG TR MBS 0K Ml XS A DB SR AL AR, i — R
)ty A AR A A F s K A 1 ( Windley et al.,
2007 ;Han et al.,2010) . #43& 850t A6 0] 5 4K 7k 7]
PLR 53y < R 55 00 -7 REEG W FLRI-F5 5 R K
LI T A P 2% - B 7 300 1L SRR PG T B ) 3 A A
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Fig.1 (a)The geographical location map and(b) sketch map of geological tectonic units( after Chen et al., 2010)

in the Western Junggar, (c) geological map of the sawu’er area( after Bureau of geology and mineral resources

in the xinjiang uygur autonomous region, 1986)
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Fig.2 The Jiangbasitao group volcanic breccia section
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Fig.3 The field and microscopic characteristics of the Jiangbasitao group volcanic rocks
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AACHNGE I . AN TFE A R&5 G AR E N BE SRR IR R E2BHEATRUAREABIBE AL METREE
HARE ,FEG (XZ-06 . XZ-11 XZ-17) & A BT & Table 1 Contents of main elements, rare and trace ele-
Gl 50% , I R 23t R AR, I R K AT 5 41 /)N ments of the andesitic basalt breccia in the Jiangbasitao
R, KAV 0.1 mm A4, A (XZ-14 s XZ-06  XZ-11  XZ-14 XZ-15 XZ-16 XZ-17
I XZ—-15) I K A4 B B A8 K, BRSO, AR i (XZ Si0, 51.28  48.56  49.43  50.46  49.32  47.93
~16) B ik 5k L /0y B4R U8 A7 FE BN AL TO, 091 099 121 123 145 105

Al, O, 19.17 18.9 18.15 18.06 16.07 18.71

3g~3j),
(Kl 3g J’> B . Fe,0, 391 427 404 463 657 475
X T SR SR it AT PN B I B R LR B fo 57 503 66 631 649 575

6 O i 102 1112 B A BR A i T A Bk A 2 MaO 045 0.9 019 023 02 02

SRS, EHITEEMG L METTESNZ MgO 361 437 429 396 409  4.15
I, 26X r 226 FF & 1 47 2 XU Ak T Ak B 3k BCHT fif i Ca0 891 762 9.8 758 854 745
e R 2 1~2 mm, K6 AE W £ 50 0w ML bt TZS 262 337359395 365 348
P b oy e St s s _ ) 072 1.3 035 084 038 1.8
13 RLRIRE i 22 10 6 75 B UL Je 1A CMT 23 ] P,0, 012 016 015  0.16  0.19  0.16
AT TI-100 7Y B b 45 40 88 HLAE 2= 200 H LA R, H,0° ) 514 - Lss 152 276
FE & 1) 7 f% A€ Teflon & R FEFE AT 1.5 mL Lol 281 4.8 2.7 246 293 4.9
HNO, +1.5 mL HF +0.02 mL HCIO, & & M 17, Mt 101.91 10191  101.7 101.45 101.4 102.66
I%ﬁ%%ﬁﬁ XRF( Rigaku RIXZIOO) }&'}%%/H{F{%ﬂ] La 5.11 6.4 5.88 5.96 6.9 6.55
WA 2 56 A, R BE AR T 5% W b o 6 R R ; :3; ;63': ‘26'56 ;"4; ;99"5‘ Zj
ICP-MS ( Perkin-Elmer 7: & H &) & 2 B il 1) Nd 9.95 11.5 12.4 12.6 153 119
Elan600DRC) 58 /i, K BE LT 10% . DL 1 5k 43 47 Sm 273 311 355 356 441 3.16
e E WA A KAE R 580 E A LR S Eu 094  1.07 119 126 142  1.16
T Gd 332 358 443 45 544 385
Th 0.55 0.6 074 074 09  0.62

3 Mz AL F AR Dy 3.5 371 4.65 4.7 576 3.92
Ho 0.79 0.8 1.04  1.05 128  0.87

3.1 EETERHFIE Er 2.25 2.32 3 3 3.57 2.52
AR GRS FIE R (1) 6 1428110 % 3 M BREE ik Tm 034 034 044 045 054 038
1T &b EmIocR kb= 0, 45 R W3k 1, Xt Yb 218 222 285 3 352 248
W5 A1 BR e & A5 — fb Ab B, by b 2 25 S T Lu 033 035 044 044 052 036
5 RE R SI0, By 50.50% ~ 52. 81% , {5 ( Zo/ Sr 431 349 396 390 406 363
Rb 135 192 593  11.6 504 275

Ti0,) 0. 0001-Nb/Y Pl (P&l 4a) i , B i 46 7 11 % Ba 89.3 220 77.7 145 119 216
W/ LA N, 18 Si0,-K,0 Efig (& 4b) |, Th 0.7 097 069 071 1 0.93
FE b A BR P BE R 50 FAS B ME R B AR R R Ta 071  0.66 055  0.44 05 037
4 75 Fe Na, fif Mg K [ 4H1F , Fe,0, &4 N 4.03% Nb 2.3 275 254 244 283 255
~6.78% ,FeO Jj 5.87% ~6.81%,Na,0 Jj 2.70% ~ o 63F 704 54 859 103 732
4.06% ,MgO 4 B AE 3. 72% ~ 4. 58% ,K,0 7 0. 36% Yoo RS 2L e 2 3226
Hf 202 224 265  2.66 3.3 2.3

~ 1.35% BESb, B TiO, A2 4Ly 0.94% ~ Ca 17.9 18 18.2 18 168 176
1.50% ,A1,0, &4 16.58% ~19.79% v 283 310 325 327 414 314
3.2 BIWETEEMT Pb 7.15 13 455 621 993  5.62
X e i Z A BRI AT R R T R U 0.23 0.3 0.24 024 0.3 0.3

(35 1) 265 3 0] BE 5 (0 F6 1+ 14 B ( SREE) Cr 275 519 298 324 265  50.1
67. 54% 10 ~ 105. 01 x 10°°, Jy R Kt Wi 75 ( SREE = SREE  67.54  76.06 86.21  87.54 105.01  80.04
LR/ZHR 256 295 239 238 234  2.83

3.29%x10°° ) By 20 ~ 32 %, LREE/HREE 2} 2.34 ~ SFu 0.95 0.98 0.92 0.96 0.89 102

2.95, FEBRKL B AT bp HEAL Bl L BC o0 K B (K 5a) (La/Yb)y 1.5 194 139 134 132 178
b AR SIS AL, R B I A SEu i R R %, e RO T X107,
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Fig.5 (a)REE pattern and(b) trace elements spider diagram of the andesite basalt breccia

(legend see Fig. 4, values are from Sun and McDonough,1989)

CF¥H 0.95) s, REM LR AR,
(La/Yb)  =1.32~1.94, 5 X G5 K& 00 B 45 b
VERITE 1B 42 1L 1 s B TC 0 il RRRAE A AL, 7E
Ji ey b 5 A o Ak Wk 0 11 (18 Sh) b A i K S
HA1TCER Ba K. Sr, 5 4ii Th Nb Zr, 2L T 15 WA
FHR AR RL B X K s AL, 78 0 FF a8 5 45 Rb
Ti, BA 905 7 b 1) 146 47 4iE ( Thompson , 1982)
4 g
4.1 WREIRERITIE
HAMMEITTER & & HE LR E MR T R K
B vl LU B e B R B . AT R & 1l X
AR T E Ta(0.37x107° ~ 0. 71 x
10°) Nb(2.3x107°~2.83x10™°) £ & Nb/La(0. 39
~0.45) Th/Yb(0.24~0.44) Hf/Th(2.31~3.84) .
Th/Nb(0.27~0.36) {5 ¥ 5 # Al 5 98 % 24 R Ak —

F(Nb<12x107°, Ta<0. 7x10™° ,Nb/La<0.8,Th/Yb
>0. 1,Hf/Th<8,Th/Nb>0. 07, Condie, 1989) ., 7£ Nb
X2-Zr/4-Y = /A K fi% (B 6a) I, B i &8 % A N-
MORB 1 & 1138 % ik 4536 Bl N . #E HE/3-Th-Nb/16
il (& 6b) Hh A i #F v A5 5 9I0AH DG 1 X3, ]
Ti0,-MnOx10-P,0,x 10 31 51| &l % (& 6¢) ik — 1
FER NP BE X R A, V-Ti/1000 AH ¢ & iR (&
6d) 7 H LR 1 IR 1 A R A, N5 o A
KRB IR BE X R s B U MORB ({5 B, BF
FEAR WK L RE AR v A B X RO T L 25 S E R
DX DX St o R AR, N Ok 22 8 30T 4 4 Y L A R
HI T NG 2R 5
4.2 RUZKERAREXAITIE

R LI LR GRS £ RS T EA
JGE Ba K Sr, 3 HAEIA Th Nb Zr 7 7% KA
W] B B 9 Ta A1 Ti 5 45, S s H B JRY (9%) 31 067 4 K
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Fig.6 The discrimination diagram for setting of the andesite basalt breccia

(legend see fig. 4, base map after Wood, 1980 ; Shervais, 1982 ; Mullen, 1983 ; Mescheden, 1986)
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(Wyman et al.,2000;Hollings,2002) , #7538, Nb
AU PIASTT 2 T 088 758 S 965 fal 2o 7 v R O AR B
535t ,Nb/U (B 7] DLAR S5 1 B e 5 DX HRRAE o FF
Nb/U {8 Jy 8.5 ~10. 58, it fik T N-MORB (50) . E-
MORB (46) F1J5i 4 Hude (32) , X Al B U 72
R W35 B4 3R ( Peace and Perkinson, 1993) , #k A i
KRR, KR U BE R A g, 5 8ok s AR
3L AR Nb/U fBF B AR dhid B (K A9 Ce/Ph
{H(1.28~3.65,3(H 2. 41) M= A Ba/La {H (13.21
~34.38 F{H 23.27) , A 5 B A Aty A A X
AT AR 58 ZU Y S AU T (Edwards er al., 1993 ; Ayers,
1998) ,
4.3 ZILWZXKEREENY KR

ICHJE RZE VA, B IR LR B R YA AR
O ORBE K R REAE B 2 A AN TR R Y IE kL
e K e JB DT AR B 21 8, B ) R R i M ER R S
SASHRNE SR, 5 R R )2 SR LSk 4 AN A
fil, THOABBEAL b 1 AR WL o B AR 5 322 il
W, R R/NZ O 64~256 mm 4> H] ik 500 mm
PLE, 2 gt f AR, s dn /s i oKk e S e 4, BA Bt
RURY JC L A B R AR R AR S R Y KLl FeE
H o DURU B 1 Sy TERL 7 R AIE , BR A7 22 R IR
O3B T A R A E A TR T A PR B A R
() T i 1 e i 2, R 225 KR B Rz, TT RE 2
28 3 E ) o3 S AR s B . 38 R X AR R Y
WFIE, K BAE il B 4R KBS 2K 1 L R Ba K. Sr, A
Th \Nb Zr T 5 S AN R FE ) Ta A1 Ti 5 41, 2B
HIE T kol B R R 5 o 45 & DR L2 FRAE A1 X
I R AE L TA R % 2H 0 R T T IS A BR 0
I M O 2% 30 2 B B AL T — A A R AR
TURBRERBE , MR HRART o I 18010 okt 2 9K LR i 1 K
0[] 1 KL BT kL B i AR S R A A K L
o [R] B P s o g s, 0 AR T OIS A b b, 7E ) 4y
SAE T S0 2 PORE 28 728 R AE
4.4 MEEX

Fei e F BRI A M BRI SR W R BT
B RIAEE , 45 A UUEUR X 38 R AE A iR E
JEIE LT NG #5308 85 o I 5 XL 3 DR UK 5
Wr—s RGN, FEN ARG R W e g 2k s (IR B2
HrdH BT N ) Hh ok BRI A T — Ak 1 AR )
b (Twata et al.,1997) , Ui B AR 55 M — 75 RE 4
TER AT R MR A AE o AR A i, UK 57—
U 1) w00 B 0T HERR B AR ol VR B K
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A AR SRS b b ALt R A Al I T kL
By, 8 90K L8 2 4 49y SO A 0 4 3t DLAROR 1R
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50. 50% ~52. 81% , Ay AL ¥ L 5t 2 51 F0E5 Bk 1 &R 51,
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La(0.39~0.45) ' Th/Ybh(0.24~0.44) Hf/Th(2.31
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(3) 3 2o o0k b )22 A0 0 B RR A 19 B 90, R L0k A1
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iz HEW AT Re 2 & 0y 7 E ) r AR R e B
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