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Geochemical characteristics of Nianzigou rutile deposit
in Daixian County, Shanxi Province
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Abstract

The authors studied contents, correlation, variation coefficients and REE distribution patterns of major and
trace elements in basic rocks, basic metamorphic rocks, acid and alkaline metamorphic rocks and altered rocks
within the ore district. Some conclusions have been reached: Ore-forming materials were derived from the upper
mantle; there existed three times of ore-processes: the first two times were metamorphic ore-forming processes,
and the third time was altered ore-forming process, with the third time being dominant; during the alteration,
Ti, Fe, REE and B migrated, Ti was further concentrated, and the separation of Ti from Fe constituted an im-
portant metallogenic factor; the formation of the ore deposit was closely related to plate motion. Geotectonic en-
vironments and positions favorable for mineralization seemed to be the suture zone of the plate, the intersection
between the altered belt and the basic (metamorphic) strata, the middle part of the altered zone, and the high B
content position.
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Fig. 1 Geological sketch map of Nianzigou ore district
1—Gneiss of Neoarchean Binglingou Formation 2—3rd Member of Neoarchean Nianzigou Formation granulite intercalated with plagioclase-amphi-
bole schist 3—2nd Member of Neoarchean Nianzigou Formation basic metamorphic rock interbedded with granulite 4—1st Member of
Neoarchean Nianzigou Formation basic metamorphic rock plagioclase-amphibole schist garnet-amphibole rock ~ 5—Meta-alkaline rock of Wutai
period amphibole -potash feldspar gneiss from original syenite ~ 6—DBasic intrusive rock of Jinning period 7—Basic intrusive rock of Himalayan pe-
riod 8—No. [ alteration zone 9—No. [l alteration zone 10—No. [l alteration zone 11—Fault 12—Attitudes of strata and alteration zone

13—Attitude of gneissosity

6% ~15%

8%



27 4

505
F
5 3
F, F, F 1 1
— —F —T
T 2 5
20 637.74 m®
32450.44 m*> F 26 659.00 m*> T
1 378.91 m? 7 354.21 m?
T 88 480.30 m? 2
[+ +]a [==]5 [s4]6
7 N
(@17 s [
_ 0 200 m
R 10T |11 | !
2
1— 2— 3—F 4—T 5—
6— T— 8— 9— 10—
11— I Il

Fig. 2 Geological sketch map of Nianzigou ore district showing distribution of altered rocks
1—Distribution of fine-crystalline anthophyllite schist and fine-crystalline anthophyllitization 2—Distribution of macrocrystalline anthophyllite schist
and macrocrystalline anthophyllitization 3—TF type chlorite schist 4—T type chlorite schist 5—Talc schist 6—Altered basic rock relict of Jinning
period 7—Altered basic metamorphic rock relict of Nianzigou Formation 8—Distribution of chloritization 9—Distribution of talcization
10—superimposition of talcization and chloritization 11—Attitude of alteration zone. The northern part is No. | alteration zone whereas the

southern part is No. || alteration zone
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Fig. 3 Distribution of main ore bodies in Nianzigou ore district

2—

1—Ore body and its serial number 2—Basic metamorphic rock of Nianzigou Formation 3—Granulitite of Nianzigou Formation

4—DRBasic rock of Jinning period 5—Altered rock
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Fig. 5 Discriminant map of geotectonic environment for

formation of protolith of basic metamorphic rock of
oo = Nianzigou Formation in Nianzigou ore district
Intraplate basalt is plotted in D area suboceanic mid-oceanic
ridge basalt in C area island arc K-low tholeiite in A
and B area after Wang et al. 1989
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Fig. 4 REE distribution patterns of various kinds Si,O TiO,
of rocks in Nianzigou ore district MeO
(D—Altered rock weighted average ~ @—DBasic metamorphic rock g
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chondrites Wang et al. 1989
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1980 Zr 45.4 % 1989
1076
28% 74% 69% B 105 10°° -
10.5  98% REE
16% REE LREE
4  La Yb y=12.55
4 REE REE LREE
33.678x10°° REE LREE
10.52  58% 26% Masuda 1989



512 2008
REE 3
©) REE Table 3 Variation coefficients of average chemical
LREE B compositions between altered rock and other rocks in
7 Nianzigou ore district
A B C D E
0.69 0.77 2.87 2.42 2.79
1980 @ 0.27 0.34 0.48 1.18 5.19
HREE A_ b
c— D—
E—
1980 @ LREE
1980 0.5 0.4
H,0"
MgO TiO, K, O CaO NaO
3 4 HO"
MgO  TiO,
3.1 Mg Ti
Gd Dy Yb Lu
Eu B
H,O" 4.35% 10.31% S
1 4.35%
2.60 4.72 4.57
39.45  3.88
REE
4
Eu Eu
3 3.2
1 TiO,
- —F
—T - TiO,
1 T
@ 8.23% 4.48%
M= L-K Ki=12...131 2.76% 2.16%
SiO, 2 TiO, ... 13 H,O0" L,
K; M 2.16% F 0.75%
) M, ©) F 0.65% ~0.84% T

1 8.23%
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4
Table 4 Variation coefficients of individual item average values of chemical compositions of major elements between altered rock
basic metamorphic rock of Nianzigou Formation and basic rock of Jinning period in Nianzigou ore district
SiO, TiO, AibO;  Fe O FeO MnO MgO CaO Na,O K,O P,0s CO, H,0" S
1 -0.07 0.51 -0.45 -0.29 -0.23 -0.70 3.08 -0.77 —-0.66 -0.96 0.22 -0.51 1.60 -0.56
2 0.02 1.10 -0.45 -0.44 -0.38 -0.22 0.74 -0.57 -0.48 -0.57 -0.07 -0.05 3.83 0.33
3 -0.03 0.81 -0.45 -0.37 -0.31 -0.46 1.91 -0.67 -0.57 -0.77 +0.08 —-0.28 2.72 -0.12
1— 2— 3—
5
Table 5 Variation coefficients of individual item average values of chemical compositions of trace elements between altered rock
basic metamorphic rock of Nianzigou Formation and basic rock of Jinning period in Nianzigou ore district
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y Zr B
1 —-0.40 —0.33 —0.17 0.06 0.04 —-0.49 0.31 0.25 0.41 0.32 0.39 0.36 0.71 0.77 0.47 —-0.02 —0.40
2 -0.26 —0.31 —0.05 0.34 0.26 —-0.42 0.57 0.00 0.44 0.24 0.20 0.08 0.10 0.25 0.27 -0.30 —0.54
3 -0.33-0.32 -0.11 0.20 0.15 —0.46 0.44 0.13 0.43 0.28 0.30 0.22 0.41 0.51 0.37 —0.16 —0.47
4
0.84% ~6.52% F Fe,O;
0.50% ~4.18% 2.77% ~ 6.25% T 1.2%
7.14% T 8.23% 1.85% Fe, O3
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