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Geochemistry characteristics of strata and diabase in
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Abstract: Cu-polymetallic mineralization occurs in the interlaminar fault of Dengying Formation and Yuhucun
Formation in Xueling mining area, and parts of mineralization contact with diabase. In order to explore the mineralization
and ore-forming material source, the systematic sampling was carried out to research the geochemistry characteristics of
the strata and the diabase. The results show that the strata contain more element contents of Ag, As, Pb and Sb comparing
with the upper crust, and the tectonic movement is beneficial to the migration and enrichment of metallogenic material.
The diabase which formed in the tectonic settings for continental intraplate belongs to calc-alkaline series, it is the
product of polymorphism magmatic activities of the Emeishan basalt. By synthetic analysis, the mineralization is resulted
from that the deep metallogenic material activated and migrated under the influence of fault, then enriched in the shallow
structural favorable position. The surrounding rocks provide parts of the metallogenic material, and the diabase is
favorable for mineralization.
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Fig. 1 Geologic map of Xueling mining area: 1—Synclinal axis; 2—Anticlinal axis; 3—River; 4—Stratigraphic boundary;
5—Fault; 6—Inferring fault; 7—Boundary fault; 8—Angle unconformity; 9—Quaternary; 10— Cainozoic; 11—Mesozoic;
12—Chengjiang formation of lower Sinian; 13—Doushantuo-Dengying formation of upper Sinian; 14—Kunyang group of middle

Proterozoic; 15—Emeishan basalt of upper Permian; 16—Place; 17—Researched area
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Table 1 Exposed strata of Xueling mining area
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Fig. 2 Profile map of Xueling mining area: 1—Dolomite; 2—Phosphorite; 3—Sandstone; 4—Sand-shale; 5S—Diabase; 6—Fault; 7

—Dengying formation; 8—Yuhucun formation; 9—Qiongzhusi formation; 10—Lower Permian; 11—diabase of Varisian
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Table 2  Statistical table of element contents in strata of Xueling mining area

B, PR wio®
Ag As Ba Co Cu Ni Pb Sb Sr Zn

K ass 121 0.19 10.71 8844  3.18  23.65 3.74 9433 1255 4397 7175
HwPNAA oS 3 0.69 32.19 36737 6.00  21.25 1.76 6843 3500 349.07 62.00
b S AR o 10 0.34 12.94 41867  2.79 18.07 10.18 7427 265 42183 137.40
FAT PR A 4 0.12 1271 74550 1138  15.80 2448 6246 176 6643 7533
A DA 020 2034 59550 15.60 23.80 4145 7145 1.07 4820  91.40
CERE T aA 10 0.15 14.05 497.63 1297 2571  20.07  39.06 1.78 13294 55.98
GIEA I e 30 0.72 14578 24375 17.56 25756 21.71 22799 60.60  58.80  363.30
R 0.05 1.50  550.00 10.00  25.00 20.00 20.00 020  350.00 71.00

VE: p I BEHE EE WIAT 7 B AR Lo K
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Table 3 Table of cluster analysis of element content in dolomite of Dengying formation (Sample number: 121)
Element Ag As Ba Co Cu Ni Pb Sb Sr Zn
Ag 1 0.567 0.289 0.503 0.308 0.245 0.731 0.518 0.039 0.703
As 1 0.375 0.301 0.511 0.538 0.562 0.191 0.151 0.713
Ba 1 0.531 0.669 0.72 0.154 0.179 0.529 0.395
Co 1 0.463 0.686 0.218 0.36 0.112 0.372
Cu 1 0.666 0.267 0.267 0.378 0.66
Ni 1 0.097 0.15 0.36 0.402
Pb 1 0.319 -0.003 0.815
Sb 1 -0.048 0.377
Sr 1 0.193
Zn 1
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Fig. 3 Figure of cluster analysis of element content in

dolomite of Dengying formation
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Fig. 4 Figure of element content change in different strata and different lithology of Xueling mining area: 1—Dolomite of
Dengying formation; 2—Dolomite of Yuhucun formation; 3—Phosphorite of Yuhucun formation; 4—Sandstone of Qiongzhusi

formation; 5—Dolomite of Qiongzhusi formation; 6—Sandstone of Lower Permian; 7—Ore samples
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Fig. 5 Element content comparison of dolomite affected by

fault and dolomite unaffected by fault in Dengying formation
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Table 4 Table of element content comparison of dolomite affected by fault and dolomite unaffected by fault in Dengying

formation

w/107°

Ba Co Cu Ni Pb Sb Sr Zn

FE FE i EL
Ag As
A n A R ) 101 15.20
YR A A (W i Ab) 20 37.50 11.05

10.64 69.18 2.09

185.68 8.66 39.21 6.68

20.57 3.16 79.62 4.68 4293 60.56

168.61 52.29 49.20 128.27

VE: p I B B WA B U RS Lo K
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Table S Chemical composition analyses of diabase in Xueling

. - w/%
iy Htk ; ; .
S102 F6203 FCO A1203 CaO MgO KzO Na20 PzOs T102 MHO HzO HzO C02 %‘%%i /%'\i
XLB-32 Mgt 4764 549 9.8 1399 809 6.0l 1.13 270 030 328 021 120 022 1.16 100.60
XLB-35 Mgt 4927 5.12 6.19 1654 803 520 127 253 026 285 0.16 183 0.65 1.71 101.61
1 hEmgs" 4889 335 7.10 1625 930 7.14 084 276 020 128 0.16 1.82 0.35
it 12.24
2 s 5136 1656 9.41 746 100 262 032 150 026
(TFe)
FE b Kb % Tl = = ORI o M s 023 ik«
FT 6 FIGWLSEAIE LR A
Table 6 Trace element compositions of diabase in Xueling
X , w/10°
i EaRid
Cu Pb Zn Sr Ba Ag A\ Cr Ni Co Ge Be Cs
XLB-32 WL 67738  65.97 2084.25 407.04 370.56 3.80 486.45 92.04 11240 6336 1.28 2.01 0.31
XLB-35 ey 25286 3.51  89.55 538.84 337.17 096 310.38 100.82 86.52 38.58  1.18 1.76 047
1 o E gAY 57.00 0 13.00 100.00 330.00 320.00 0.08 230.00 115.00 71.00 41.00 1.0 040  2.10
2 AR AT 100.00 8.00  130.00  440.00 300.00  0.10  200.00 200.00 160.00 45.00 1.50 0.40 1.00
) , w/10°°
i Eais Zt/Nb  La/Nb Th/Ta Ta/Hf
Li Rb Nb Ta U Th Hf Zr Ga
XLB-32 WL 786 1540 2557 1.52 1.15 7.01 647 297.03 2416 11.62 1.63 4.61 0.23
XLB-35 WL 520 1745 2594 142 1.10 6.51 592 32148 2263 1239 145 458 0.24
1 PE gAY 11.00 0 3000 10.00  0.50 0.60 2.40 320 135.00 2030 1350  1.65 4.80 0.16
2 AR A 15.00 0 45.00 20.00 0.48 0.50 3.00 1.00  100.00 18.00  5.00 1.35 6.25 0.48

Bt VDA Tk — = OB 70 il il e 0o 7 Al ik

Nb &8 25.57X 10 °~25.94X 10°, 5 MORB #il OIB
(R R R 3.5 X 107 F1 48X 1076) O sk,

3wk G F A Zo/Nb A R IR 8 ) i 4R
BRI, RUARESE S Zr/Nb Hy 11.62~12.39, KT J5iiHs
12T YIME(14.8), B St X il T 10)",
W JEU U e S R Pt g 70wl A R 17 b S 95
[X. La/Nb 4 1.45~1.63>1, EHaEEHidfh
HHFEY AR . 5K 52(2002)F5 i, La/Nb>1 1)
SV A A e R R T R R T e R
JE oy B 4h Ve, i H BT R b 52 21 T Hh Fe AN TR
FEREHIR S . Cr S50 92.04X107°~100.82X 107 (<
200X 10°°), LW H AT S A AT — @ R ) o 57
PEH,

TS HELE S Th W& =R H(6.51X10 °~
7.01X10°%, H Th/Ta 4y 4.58~4.61, i T R i (2.3).
Bt Th AT Th/Ta A A & B2 (R KBt AR P B 458 1)
bR Ta/HE 4y 0.23~0.24>0.1, J& T KBEHA Xk
w25, HgE 2 AR R P, FE Ti/100-Zr-3Y
FIRE R OLIE 8) Ly T ISKELEAFE ST AERR P %

HIX o IXLEHR L] I7 U e T BT KA P9 A 3 A
5, NEE RIS B RAATR, HIRG: T

Ti/100
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AV2

Zr 3Y
8§ FHISMLE Ti/100-Zr-3Y Kl i (¥ Pearce and
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Fig. 8 Ti/100—Zr—-3Y diagram of diabase in Xueling (after
Pearce and Cannm]): A and B—Island-arc tholeiite; B and C—

Island-arc calc-alkaline basalt; D—Intiaplate basalt
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Fig. 9 Primitive mantle-normalized trace element spider-web
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W)U AEH, TBESAm iR LERN
193.21X 10°~213.85X 10°°, M ZH/N, BT E %
SRR A SRS . RS IR L Os R RE N AT
AR R B T AR R G AR R T
#, JHM AN 5 i, LREE/HREE 4 6.98~8.04,
(La/Yb)y 4 8.87~10.48, (La/Sm)y M 2.62~2.63,
(Gd/Yb)y A 2.29~2.5, B L5 RE A/ 00
fE, P RESE AR B AN ) Bl R X AN 38— 1
FrEl. B350 Ce 715755 (8Ce Hy 0.86~0.87), HA2%H
() Bu 1 54 (3Bu 4 0.96), U7 K45 i o B ferh
RHA TR . H RS S T SO gk 2 R R
K, ARG R EREGA AL, YA ERPE LA 10),
SUR ERESEE ) Bu B IE 54 (1.06).

T 5 RGP HEGEAE X L LUR &
W WSk b T os R R R T R )G PSS
(ZREE=95.58 X 10°%), #% )1l FHE 4k 45 [ FE w8 B i+
JCE, MXTRER TR, AR cREER T
JG % o ® & J¥ B K (LREE/HREE=3.92) . &
(La/Yb)x=3.25, (La/Sm)\=1.85, (Gd/Yb)=1.4, ik
THEMLS, HEBRMI Bu IER%(1.09). &)1
FH# T IC FE N A A BURH Y, R 5 T RS A
ELHC 43 M2 5 0 AR (L P 10). X BEAR 3 B 7 04 4

diagram of diabase in Xueling(Primitive mantle data from H SR NNGPHE S AW FOREAN—RE, A s X
Ref.[23]) PEJSUA] REAR AR BN 2 72
F7T HWEHESCET T IC RSy
Table 7 Rare earth element contents of diabase in Xueling
w107
Uy A
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
XLB-32 B LA 4159 80.19 1127 41.03 996  3.01 8.94 1.46 735 135  3.55 048
XLB-35 B LS 37.65 7463 1045 3739  9.05  2.66 7.51 1.17 5.60 1.09 282 039
1 PR AIY 16.50 3200 370 17.00  4.00  1.40 4.00 0.66 4.00 0.80 220 0.35
2 AL A 27.00  45.00  4.00 2000 500  1.00 5.00 0.80 2.00 1.00 2.00 0.20
3 KNP EsEE™ 1391 3197 447 1936 472 1.74 5.00 0.88 5.57 1.07 3.1 047
Uy Eay s w10 LREE/HREE (La/Yb)y (La/Sm)y (Gd/Yb)y 8Eu &Ce
Yb Lu Y  IREE LREE HREE
XLB-32 B LS 317 050 3248 213.85 187.06 26.79 6.98 8.87 2.63 229 096 0.86
XLB-35 B LS 243 036 2520 19321 171.84 21.38 8.04 10.48 2.62 250 096 0.87
1 rREBEG ST 210 034 19.00  89.05 7460 14.45 5.16 5.31 2.60 154  1.06 0.93
2 RS2 e 2.00 0.60 20.00 11560 102.00 13.60 7.50 9.12 3.40 2.03  0.61 0.92
3 KNP EsEaE™ 289 042 27.84 9558  76.17  19.41 3.92 3.25 1.85 140  1.09 095

b AV Tl = = OWFFL T2 s 023 A e
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Fig. 10 Chondrite-normalized REE patterns of diabase in
Xueling (Chondrite data from Ref.[8])
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