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Geochemistry of siliceous rocks and effect of hydrothermal mineralization
in Fengxian-Taibai basin, Shaanxi Province

LI Qiang
(School of Geosciences, Yangtze University, Jingzhou 434023, China)

Abstract ; Siliceous rocks are widely distributed in Fengxian-Taibai basin and composed mainly of siliceous ankerite-
ankeritic siliceous rocks-siliceous rocks, characterized by stable and long extension and a close relationship with re-
gional mineralization. Therefore, the survey and study of the genesis of these siliceous rocks help conduct regional
prospecting. Based on field observation, microscopic examination, LRM and electron microprobe analysis, the author
investigated geochemical characteristics of siliceous rocks in such aspects as major elements, trace elements and rare
earth elements. It is shown that concentrations of Fe and Mn in siliceous rocks are high whereas concentrations of K,
Na and Ti are low in these rocks. The Fe, O,/FeO ratios are lower than 1, suggesting that they were formed in a rela-
tively reduction condition. The Fe, Ti, Mn and Al concentrations also imply that the depositional environment of sili-
ceous rocks belongs to a continental margin. Pb, Zn and Cu in siliceous rocks are obviously concentrated. The
Y REE values are low (12.10 x 10 ° ~40.46 x 10 ®) and the differentiation between LREE and HREE is evident
(2.34 ~8.68). The chondrite-normalized REE patterns of siliceous rocks are inclined to the right, and Ce and Eu
assume intermediately negative-positive anomalies. The variation of Ce anomalies from siliceous rocks to siliceous an-
kerite also indicates that the depositional environment changed from reduction to oxidation.
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Fig. 1  Geological map showing distribution of mineral resources and structural positions of the Fengxian-Taibai orefield

(after Northwest Geological Institute of Nonferrous Metals, 19949)
K—HER;T—=FR;P— B FR;C—ARE; D—IREE R Py — Pl A Ry — K B K Ay  — T ILIAE K s @ — 410 IR ; A—4& 0
IR 1—Hb TR LR 2— ARG 13— )2
K—Cretaceous; T—Triassic; P—Permian; C—Carboniferous; D—Devonian; Pz,—Lower Paleozoic; y,—Archean granite; y2—Yanshanian granite;

@ —Pb-Zn ore deposits; A—gold ore deposits; 1—geological boundary; 2—unconformity ; 3—fault
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Fig. 2 Geological section of the Bafangshan lead-zinc deposit(a) and the Baguamiao gold deposit(b)
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a: 1—limestone of Middle Devonian Gudaoling Formation; 2—phyllite of Upper Devonian Xinghongpu Formation; 3—copper ore body; 4—Pb-Zn ore

body; 5—Pb-Zn mineralized body (silicalite) ;

b: 1—siliceous ankerite; 2—maculose phyllite of Upper Devonian Xinghongpu Formation; 3—gold ore body; 4—fault; 5—attitude
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Table 1 Element composition of siliceous rock in Fengxian-Taibai basin
ATk RERTS BHTARERE HRRH A A
K5 BF27*  BF28°  BF24° BF48*  BFS7 BFS3 BFS6 E-8" E-7" BGM3  BGMS8 K- X
Si0, 88.84 81.93 89.44 75.29 78.31 65.08 62.64 34.65 32.25 69.24 56.05 91.06 93.63
TiO, 0.08 0.13 0.00 0.28 0.35 0.53 0.22 0.04 0.04 0.71 0.58 0.09 0.10
Al, 05 2.12 3.87 0.59 3.77 3.12 20.57  16.63 0.62 1.15 18.21  13.10 1.97 0.58
FeO 0.48 1.85 1.38 3.70 4.55 3.33 4.02 27.06  9.33 11.57  13.21 1.07 0.86
Fe, 0, 0.12 0.41 0.01 0.66 1.71 0.83 2.26 0.76 2.68 0.19 1.90 0.74 0.16
MnO 0.02 0.05 0.05 0.09 0.14 0.20 0.07 0.94 0.42 0.24 0.15 0.12 0.04
MgO 0.50 1.34 0.76 1.89 1.73 2.39 3.09 2.13 2.30 0.00 2.31 0.20 1.28
Ca0 3.57 3.46 3.04 5.49 6.97 4.30 4.47 3.84 10.49  0.04 6.36 1.25 2.25
Na, O 0.08 0.07 0.03 0.07 0.28 1.10 1.45 0.02 0.00 0.35 4.43 0.27 0.16
K,0 0.66 1.09 0.18 1.15 0.84 0.61 4.45 0.13 0.34 0.13 1.34 0.55 0.20
P, 0 0.05 0.04 0.01 0.12 0.11 0.25 0.12 0.09 0.27
Total 100.19  99.98  99.52 99.83  99.11 99.19 99.42 100.77  99.70
FeO/Fe, 04 4.0 4.51 13.8 5.61 2.66 3.97 1.78 35.60 3.48 60.89 6.96 1.45 5.37

RIS BRI s P23 SR B SE 0T, a 56 21 (2003) , b P57 4EE (1999a) ¢ a F A (1996) , 25 H AR
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H = 1 FeO MnO MgO il CaO & 5 AHX 8w, &
BRMB A oA R E R R R 5 R Y
Si0, & —fRAE 80% VAR, i H& B84k K. A A
WFFEIN N BE Bk = A R 2 | Fe? ™ Mg

CO,* AIHUK 55 Si0, RIBOKIR A [ A TR, Jf1F
A FRASAMER (545, 1999a) .

MACHH SR E A R 5 IR R AP0
BUATR, 5 KLU A7 22531 , 1 -5 T SR AR T
HRIRIE (3R 2) o AXFTAREMR Y Fe,05/FeO {HIY
<1o PE, i d sl ORI 3 JEURR 58, A 1) 2
Wy PSR R S R DX 6 K PR TR

x2 ARMEERAENUFERS LEX LR

Table 2 Chemical composition ratios of siliceous rocks of different geneses

SR 257 WA TR AL TR PR IR UK At HOK TR
i) e [E &} fisgui S5 L JAG: BT
FEEL 8 4 2 2 6
Fe, 0;/FeO 4.40 0.46 0.51 0.32 0.47 0.53
Si0,/Al, O 107.00 43.70 32.00 47.70 5.23 3.06
Si0,/MgO 346.00 69.30 97.20 75.00 18.50 70.92
Si0,/(Na, 0 +K,0) 235.00 36.00 183.10 ]AQ.& 11.80 8.20
T ca PEEHEFE(1996) b FEEEHFL(1991)
3.2 WEITEHMIk{LE Rona (1983, 1988 ) . Yamamoto %% (1987 ) #5 1,

PR AT TR Tt A R R
Bostrom (1983 ) 4 i , FAK R PR A fif JuT 3 W 8 6 Si
Fe F1 Mn, %% Al Ti K I Na, 3f H#2 1 #OKITH
) Fe/Ti Al/ (Al +Fe + Mn) Fii( Fe + Mn) /Ti {543 5
>20, <0.35 >25( +5) LAX G F1EF K TR .
A HOKIURLX Fe il Mn & i, H % k4, B IE
KRR FR 5 A, 1B W A TR Bl A S )
TRA ST B ALLTi AHXF &, Fe F Mn 7355, LI,
IR PUAE AR A B oK TR A I FE bR, 2R
117, T oK GTRRAE R OF AR A T vh o8 B i
FEHAL , BT DL DL A 2L i R BOR TS 5 Rk R
PRAETEZE S o BIFTEIXBE BTa 2R AR U LG 3, W]
DLE AR i FUIE IE AR 58 22 £F 5 Bostrom (1983) 1
FIBNE , FEIE 0 TR B YA F R IR A, 33
AL O, TiO, R mr £, WA, 2R R %
I, MnO —f ok B RVEIRTE, M0 TiO, Wk 8 i
J& W, PRI I g O ity A ) K i i % DO AR ) i o
MnO/TiO, {HHAK, — M <0. 5 ; 17 FF Fa A3 o ) ik o
UURRYI R MnO/TiO, {H& &, — % > 0. 5 ( Bostrom et
al. , 1973 ; Adachi et al. , 1986) . ASYRJM 5 145k
JE i 1) MnO/TiO, FUfE (3 3) 224G FI N 0. 32
~0. 40, SR A X AL 40 ik i 32 2 Ok Kbl i 4%
EHOKTURI P2, X 5 FF Fe/Ti 25 BEAECA] W7 H
B 45 e — 300 .

Ba As Sb Bi Ga U S50 % & &8 m & HOK TR K
FERF AL, Marchig(1982) 45 i, Sb Fl As & 4 )&
O YT A DX ) F 15 DR ) i FE AR A, AT
R XN IR TR R PR o W 5% DX R o &R
MIEITR SRR (£ 4) , NFK 4 hrTLIE
WA A Pb Zn F Cu ¥ % R B B 4, H
)\ IR B B RE BT TP Cu 5 & S 2 N
W IR = R & A%, vl BB e T 2R
PR AR BT Y 25 S, sl TR R i AR v A
TEA — 5 A i P POK TR 2
3.3 HLIuRMhEkiE

Wi L TR (R S5) B, BT AE RN
REE 275 {b {E Bl R 12. 10 x 10 ™° ~40. 46 x 10°°,
AR AR T Bl A 4 = 1 TR 178. 18 x 10°° ~
255.57 x 10°°, HAK F F #15¢ ¥ REE & & (54 x
107°) W5 7% T A B0 4 5 AT RE Ok B T 76 5
4, HA K ( S REE =0.026 x 10 ™) AS [F] F2  A91R
A EMEITCR I (2.34 ~8.68) ki

x3 @EREFFe Ti.Mn Al SELLER

Table 3 Fe, Ti, Mn, Al ratios of siliceous rocks

3T = BFS7 BFS3 BFS6 BGM3  BGM8
Fe/Ti 31.55 16.00 15.08 21.42 33.32
Al/(Al +Fe + Mn)  0.25 0.76 0.64 0.51 0.37
(Fe +Mn)/Ti 32.25 16.76  15.24 21.85 33.64
MnO/TiO, 0.40 0.37 0.32 0.33 0.25
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Table 4 Trace element contents of siliceous rocks in Fengxian-Taibai basin
IR JNEM N5 i HBRESE Tk DT 5
I BEKAZSG #REEAZE KA OREE A 0fFE" BFEkEass Rk
FEEL 2 3 3 22 6 4 689
Cu 40 66 782 300 313 36 27
Pb 55 23 11 105 62 40 7.31
Zn 235 70 50 115 89 42 107
Ni 33 21 37 123 16 32
Co 16 18 30 54 23 21
Mn 192 179 181 202 575 1225 281
Mo 0.6 0.7 0.45 0.55 0.91 0.50
Ba 375 230 733 68 180 27 351

SR K TE R ] W VR R 1 R R HE B S RO 5T 52
I VG 55 R 2 5 (2003 ) @, s S A AT

B2, (AR AL JXA-8100, a 455 Je W] (2004) , b 4577 4EE (2000a) , ¢ i

x5 R KRAEMERERMERLTEINER wy,/107°
Table 5 REE composition of siliceous rocks and strata in Fengxian-Taibai basin
w T TRk Tk Basa EFE w o BE A ek
P o o I e IE35ea) B ), e
Hz A Bz RESUA RESUA FHCE Hlz THCE
La 3.44 3.62 3.21 2.18 4.79 3.34 30.79 \ e 45.24
Ce 8.54 8.55 5.48 4.94 5.66 3.79 63. 40 92.47
Pr 0.89 1.33 0.55 0.68 0.75 0.60 7.02 10.29
Nd 5.92 6.19 1.97 3.17 1.84 2.44 27.53 40.2
Sm 1.03 1.68 0.38 0.96 0.42 0.57 5.458 7.543
Eu 0.39 0.39 0.17 0.22 0.07 0.11 1.208 2.07
Gd 1.74 1.71 0.60 1.04 0.35 0.39 6.235 8. 864
Th 0.41 0.24 0.06 0.20 0.05 0.07 0.789 1.108
Dy 3.53 3.49 0.41 1.29 0.33 0.30 4.377 6.171
Ho 0.28 0.18 0.08 0.26 0.08 0.07 0.867 1.184
Er 1.13 1.08 0.26 0.79 0.24 0.22 2.739 3.621
Tm 0.16 0.25 0.04 0.11 0.04 0.03 0.386 0.488
Yb 1.14 1.16 0.29 0.68 0.26 0.15 2.689 3.304
Lu 0.25 0.10 0.04 0.09 0.44 0.02 0.399 0.484
Y 11.61 11.77 2.15 6.63 1.54 1.36 22.59 29.91
> REE 40. 46 41.74 15.69 23.23 16.86 12.10 178.18 255.57
HREE 8.64 8.21 1.78 4.46 1.79 1.25 20.32 28.05
LREE 20.21 21.76 11.76 12.15 13.53 10. 85 135.27 197.61
LREE/HREE 2.34 2.65 6.61 2.72 7.56 8.68 6.65 7.04
La/Yb 1.75 1.81 6.41 1.85 10. 67 12.90 6.63 7.93
3Eu 0.90 0.71 1.10 0.68 0.55 0.69 0.64 0.78
dCe 1.13 0.91 0.90 0.95 0.64 0.59 0.98 0.98

ST AL K22 L BRI T S B 02 T e S s, (AR T 5 SE A X7 TR A5 S5 8 TS, a AR IRARAE (1993) o

(NS For sand 7SS FAR AN i) Eaing TADIE I SN X [ e o
RUEBIEC. AR 8Eu 25 0.55 ~1.10, %
PR 555755 L5 . 8Ce A 0.59 ~ 1. 13, 4§
Ce ASHH —IERH . FZ2#UIEde i, POKTTH
Prrh Ce KRB —EFEEE R 5 8, B T Ce PAIFIK
R S 1A% F2 B AR AR TR T, BT LAAS [R] K b
EME T Ce T 12 £ I A 5] ( Henderson, 1984 ;

O BVt B A e . 2003. BPE AL XY BEGT IEA 2003 £ELERIFSY

Murray et al. , 1990) , Murray % (1991 ) 7EWF5E T &
I PG T IR JE S PR 2 — 1 e ik B s TS 4R
TR AR Ce 7 57, 8Ce V- {H Hy
0.30; RIFH IR L Ce 1575 W2, 8Ce F-IMH A
0.55; KFfiin #0455 Ce — 0 55 00 57, A3 I 1E
S, 8Ce ALIEE 2 0.79 ~1.54 . AXEEFTE 3Ce
fHTE 0.59 ~1.13 773 0. 85, [l I A HUAG 38 A3 B 1
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Fig.3 Chondrite-normalized REE patterns of strata and siliceous rocks in Fengxian-Taibai basin
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