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Abstract

A study of petrology and element geochemistry shows that Jinduicheng diabase dyke has suffered from dif-
ferent degrees of alteration, and belongs to the tholelite series. SiO, values of the Jinduicheng diabase dyke vary
in the range of 48.13% ~ 57.74% ; in addition, it has high MgO (3.47% ~6.58% ), its Mg® values are
26.99~40.46, its TiO, values vary in the range of 1.47% ~2.16% , its K,O values vary considerably (0.05%
~3.16% ), and it has poor P,O5(0.36% ~0.58% ). Four of the samples show Na,O>K,0O, and the other
samples show Na,O<K,O. The correlation between MgO and the main components indicates that olivine, or-
thopyroxene, chromite, and ilmenite experienced slight crystallization differentiation at the early magma stage.
SREE values are 169.4 X 10 ©~450.78 X 10 ¢, REE distribution patterns are of “V” type, there exists a weak
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negative Eu anomaly, and 6Eu values are 0.7~1.0. Light and heavy rare earth element fractionation is remark-
able ((La/Yb)y=7.5~12.4, LREE/HREE = 2.7~4.22). They are enriched in K, Rb, U, Th and Sr,
and strongly depleted in Ba, P and Ti. The characteristics of the high field-strength elements (HFSE) suggests

that the diabase dyke belongs to the continental intraplate tholeiite, but was contaminated by crustal material in

the formation process.

Key words: geochemistry, petrogenesis, diabase dyke, Jinduicheng Mo deposit, East Qinling

2006
Halls 1982 Halls et al.
1987 Hoek
etal. 1995 1997 2002
2003 2003 2004
2006 2008 2009
Mec Neil et al.
1986 Rock et al. 1988 1997
1998 1999 2001
2001
Yilgarn
REE-Fe-Nb
2008 1994
1994 1995 1990
1993 1989 1990 1999
1992 2003 2004 1986
1989 1991 1997
1990
20 50

1991 1995 2001 2000
1999 1999 2005
1994 1994 1994
2008
2008
1994
1959
1
Mao
etal. 2010
10
52% 2001
2005
1986 1989
1989 1991 1993 1996
Stein et al. 1997 1999 Meng et al. 2000
2000 1996 2002
2003 Li et al. 2012 2014



35

1101

1987

35%
~3%

2008

50% ~60%

1959

1994

2%

JH-07

5%
> 10 X
<10x10°°

Sio,

w MgO

27 ~ 40

K;O NayO=0.73~1.38 FeO' FeO' =FeO

3
7
>200
1 cm
3 5%
30 min
105C
200
105°C
S5g
FeO LOI
XRF
ICP-MS
10°° 5%
10%
4
4.1
1
48.13% ~ 57.74%
JH-06
w SiO,
3.39% ~ 6.58% Mg*
w K0+ Nap,O  4.2% ~5.85%
+ O . 9 X F€203

3a

MgO Miyashiro 1975

SiO,-Nb Y
al. 1977

8.96% ~12.74%

SiO,-FeO"

Winchester et



1102 W JZR Moo R 2016 F

110°

| N o N N o N N N N o N N N NN\ TN i 14 in N
L N N N N N N i N N U NN NN ) NN ) { T
NN TN TN e\ T ‘ ‘
Z LR
tFle"fZIS‘_‘-r‘- J J 7z *
D D D NN N N N NN |
r r r A A A A a4
NN N N N NN N
A A A A A S
N\ T NN % N NN RN N N\ T
A A R A A S 4
N U U L U N NN A R N NN N\
VA R 4
NN TN\ N\ S N N N N NN B\
VP V4
r r NN TN\ NAN N N N N N N N R\
v N\ v 7 N\
NPSON N N N =N
L L N L N N N o N N N N o N s /7 S S rsS SX ™\
NN N N AN N
LN NG NG L N o N NG o LR N o NN o N /s s s N\
NN N N INON NN
NN\ NN TN A R A A A N AV N
\ D T T N 5 N N NN
2 I [ r ™ r T ™
B v = i i N, A 3
NN e\ NN e e\ T NN N N\
sos sNS e s
N\ TN\ T NN TN TN U N o
L A A a4
34710 NN RN N NN TN NN TN N
LN 2 N BN ) LN N N o N N o N
[ v NN\
TN\
‘ 0 - N R\
> .-
B T
. * v JH-01
* \_e
. A2
. v
. . * .
0 500 m . . K
JH-04/2B +

12 13 14 |*|15

B L RRKS SRS TR AN F U ESI T B S TR T 1Y /)

1—H s REEORFARE: 2 Huh A EORRE: 3 ot AEERLZLE: 4 B R E: SERE: 6L —K
TERE: 7B W2 9— B R4 10—mAH: 11—WRERS: 2R AL 13— BSR4 14—HT §EHE;
15—REME
Fig. 1 Geological map of Jinduicheng Mo deposit in Shaanxi (modified after Huang et al.» 1987)

b

1—Quartzite and sandstone of Neoproterozoic Guandackou Groups 2—Slate of Mesoproterozoic Xiong er Groups 3—Andesitic rocks of Mesopro-
terozoic Xiong  er Group: 4—DBiotitized andesite; 5—Triassic diabase; 6— Yanshanian adamellites 7—Granite porphyry: 8 —Fault: 9—Anticline

axisi 10—Syncline axis; 11—Fault zone; 12—Exploration line: 13— Unconformity: 14—Mo orebody: 15—Sampling location

42 WmLEITENREER LREE.HREE & %475 % %F 21 (La/Gd)n = 3.8~

FEERKL A bR AL AR R, FE BRI A 6.3, (Dy/Ybon=1.2~1.4, WHERK LKL ER
I L BN 420, L ERER LRSI FHE. KHESHEMSER Eu 5% (5Eu
B, D REE 4kl 169.4 X 1076 ~450.8 X 1076, 2 0.7~1.0), kAR EALRE S, REAN T H
LREE/HREE HA 2.7~4.2, w(La) B m(26.0 HfFHIFAHE. L uRE R 240 A
X1070~85.2x1079), w(YD)BIK(2.5x 107~ (B 4a), 4345 £k #l B VAT, B 7 A | 3 AL £
5.0 1079, (La/Yb)y 1HA 7.5~ 12.4, K3l REESEEEAAR L8 Lo 87, &R ET X SREE



RIS . ARFRIS S HE AN PRV S R AL S R AE e FL i R

LN
X

1103

a. Gontact zone of granite and diabase: b. Field photo of diabase: ¢. Diabase sample: d. Microscopic characteristics of diabase

x1 SEPERERKNEETREWB)/ %) BEXRZNHE L TR (WB/187OSHER

a.

K2

MR EEN X WS 5 R AR

TR A GBS EEMT: b, BIMESSE: o BEEFRE: d SRANERS
Pyx— %A, Pla—#H&H, Chi—%iE Ak

Fig. 2 Petrography of diabase dyke from the Jinduicheng Mo deposit

Pyx—Pyroxene, Pla—Plagioclase, Chl—Chloritization

Table 1 Major (w(B)/% ), trace and rare earth elements (w(B)/18~%) compositions of Jinduicheng diabase dykes

4y JH-01 JH-02 JH04/2B JH-05 JH-03 JH-07 JH-06
SiO; 56.95 55.23 57.56 57.74 57.40 48.13 49.01
ALO; 14.14 14.62 14.19 14.02 14.18 14.63 16.48
CaO 5.70 5.87 5.16 5.36 6.39 7.84 4.81
Fe;, O3 4.80 3.24 2.62 2.60 3.37 5.86 3.22
FeO 6.42 8.05 7.24 6.62 6.63 7.47 9.70
K0 3.16 2.31 3.03 3.05 2.60 0.05 2.45
MgO 3.77 4.64 3.47 3.39 3.77 6.58 6.15
MnO 0.16 6.19 0.15 0.15 0.15 0.21 0.19
Na,O 1.89 2.65 2.57 2.80 2.14 2.16 2.76
P05 0.45 0.42 0.58 0.51 0.48 0.36 0.50
TiO, 1.59 1.47 1.91 1.65 1.61 2.16 1.79
HO0" 0.90 1.20 1.06 1.02 0.84 3.90 2.28
LOI 0.61 0.71 0.73 1.17 0.56 3.64 1.90

Hi 7.89 6.60 10.60 10.40 9.09 3.82 7.81

Ta 0.66 0.57 1.00 0.88 0.80 0.88 0.65

Pb 24.7 13.4 22.7 17.2 18.7 15.3 19.9
Th 3.07 3.00 5.43 5.18 4.10 2.31 3T

U 0.51 0.52 0.85 0.81 0.67 0.44 0.53

Sc 24.2 25.3 22.4 22.0 22.3 37.2 28.3
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1
Continued Table 1
JH-01 JH-02 JH-04 2B JH-05 JH-03 JH-07 JH-06
A\ 161 150 155 160 154 327 194
Cr 97.4 116 73.5 85.6 109 85.0 184
Co 29.0 37.4 23.3 24.7 26.2 52.3 40.3
Cu 21.5 7.42 26.6 22.6 20.6 43.0 17.9
Mo 0.99 0.81 0.81 1.02 0.56 0.52 0.21
Zn 118 125 135 109 108 142 171
Rb 81.1 64.0 86.8 77.0 59.1 1.09 63.0
Sr 343 134 283 374 398 390 225
Zr 272 228 372 369 321 124 277
Nb 11.9 10.5 18.1 16.8 14.7 13.7 11.8
Ba 2031 1564 2262 1822 1653 206 1419
Ag 0.07 0.05 0.06 0.07 0.07 0.11 0.07
Ni 28.80 37.50 26.70 29.80 35.10 66.50 30.10
As 0.57 0.72 0.88 2.41 0.59 2.13 0.63
Sh <0.05 <0.05 0.07 0.07 0.06 0.13 <0.05
Au 0.68 0.49 0.69 0.44 0.58 0.63 0.59
w 0.76 1.14 0.68 0.59 0.65 0.37 0.74
Sn 1.64 1.61 2.08 2.01 1.89 0.98 1.45
Ga 20.5 18.9 20.7 19.7 20.4 20.4 24.4
B 2.09 <2.00 <2.00 <2.00 2.22 3.91 <2.00
Hg 0.005 0.005 0.005 0.005 0.004 0.005 0.004
Li 43.7 27.8 39.1 15.0 21.3 28.2 30.1
Be 1.51 1.42 2.62 1.85 1.72 0.82 1.80
La 55.3 43.7 85.2 79.0 67.5 26.0 53.8
Ce 115 92.2 166 153 140 51.7 113
Pr 14.4 11.3 20.3 18.3 17.0 7.21 14.3
Nd 55.4 43.9 76.2 69.4 66.2 1.1 56.4
Sm 10.1 7.87 13.7 12.3 11.7 6.03 10.1
Eu 2.58 1.79 3.006 2.64 2.68 2.07 2.33
Gd 9.17 7.32 12.3 10.8 10.1 5.94 9.16
Th 1.44 1.16 1.87 1.67 1.60 0.93 1.47
Dy 7.92 6.54 9.62 8.77 8.37 5.08 8.04
Ho 1.57 1.37 1.94 1.77 1.68 1.00 1.65
Er 4.64 3.92 5.43 4.95 4.82 2.76 4.60
Tm 0.69 0.61 0.82 0.75 0.71 0.41 0.72
Yb 4.29 3.75 4.95 4.56 4.31 2.48 4.38
Lu 0.66 0.61 0.79 0.73 0.69 0.39 0.71
Y 40.4 35.8 48.6 45.9 42.6 26.3 43.3
Na,O+ K,O 5.05 4.96 5.60 5.85 4.74 2.21 5.21
0" 10.74 10.966 9.598 8.96 9.663 12.744 12.598
Mgi 31.18 30.78 26.99 28.32 30.49 40.46 32.85
SI 18.81 22.21 18.33 18.36 20.37 29.75 25.33
>REE 323.56 261.84 450.78 414.54 379.96 169.4 323.96
LREE HREE 3.6 3.3 4.2 4.2 4.1 2.7 3.4
La Yb y 9.2 8.4 12.3 12.4 11.2 7.5 8.8
La Gd v 5.2 5.2 6.0 6.3 5.8 3.8 5.1
Dy Yb 1.2 1.2 1.3 1.3 1.3 1.4 1.2
Nb Ta 18.0 18.4 18.1 19.1 18.4 15.6 18.2
Nb La 0.2 0.2 0.2 0.2 0.2 0.5 0.2
oEu 0.8 0.7 0.7 0.7 0.7 1.0 0.7
Nb Y 0.3 0.3 0.4 0.4 0.3 0.5 0.3
Zr Hf 34.47 34.55 35.09 35.48 35.31 32.46 35.47
Hf Th 2.57 2.20 1.95 2.01 2.22 1.65 2.39
Th Ta 4.7 5.3 5.4 5.9 5.1 2.6 5.0
Ta Hf 0.1 0.1 0.1 0.1 0.1 0.2 0.1
Nb U 23.33 20.19 21.29 20.74 21.94 31.14 22.26
FeO'=FeO+0.9X Fe,O; Mg” = 100X Mg+ MgZ'+F2" SI= MgOX100 MgO+FeO+ FeO; + NayO+ K,O  dEu=2Euy  Smy+ Gdy
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