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Petrology and geochemistry of albite-rich rocks in South Qinling

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

Abstract: Albitite, a special kind of sedimentary rock in South Qinling, is mainly distributed in Devonian and
Silurian strata of Fengxian-Taibai, Shanyang-Zhashui and Zhen’an-Xunyang basins. It is closely related to many
large-middle lead-zinc and gold deposits in the South Qinling orogenic belt. Occurring in clastic rocks or carbon-
ate rocks in the stratified or stratoid form, albitite shows a conformable contact and gradual relationship with the
strata and has thick-bedded, massive and brecciated structures. XRF dating of albitite shows that it is enriched
in primary elements such as Na,O, Al,0; and SiO, and trace elements such as Pb, Zn, Au, Ag and Cu. The
enrichment of element Ba and the Fe-Mn-(Co+ Cu+ Ni) X 10 projection indicate a hydrothermal sedimentary o-
rigin. However, the diagram of TiO,-ALO; suggests it also has some characteristics of terrigenous deposit. Ti
and Al probably came from the clay matter of clastic sediments. The REE data by ICP-MS show that albitite
and strata have similar total REE, HREE and LREE. The chondrite-normalized REE patterns of albitite and re-
gional strata are quite similar, caused probably by the mixture of hydrogenous sediments. Albitite was formed at
the sedimentary or early diagenetic stage, simultaneity with the formation of normal sedimentary rocks. There-
fore it is a special kind of hydrothermal sedimentary rock, having characteristics of both marine sedimentary rock
and typical hydrothermal sedimentary rock. The albitite is of sedimentary lithogenesis of mixed hydrothermal so-
lution with enriched Na and metallic elements by extracting ore-forming elements from the strata and mixing
with non-consolidated sedimentary concretions at the seabed.
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Fig. 1  Geological map showing mineral resources in eastern Qinling orogenic belt
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1—Carboniferous-Permian 2—Devonian 3—Silurian-Cambrian 4—Precambrian metamorphic complex 5—Precambrian volcanic rock

6—Mesozoic granite 7—regional fault 8—gold deposit 9—Pb-Zn deposit 10—Hg-Sb deposit 11—location of columnar section
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Fig. 3 Mode of ccurrence of albitite in South Qinling
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I—fine crystalline massive albitite crossed nicols ~ 2—field view of thick-bedded albitite in Shuangwang gold deposit 3—field view of rhythmic
banding structure of bedded albitite in the Shuangwang gold deposit Fengtai basin 4—an outcrop of albitite interbedded with jasperoid in Xunyang
basin 5—albitite breccia with cement of iron-rich carbonate minerals in Huangshiban area Xunyang basin 6—albitite breccia in the Shuangwang

gold deposit component of breccia is albitite and cement is iron-rich carbonate
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Table 1 Composition of albitite in South Qinling
SiO, TiO, AL O3 Fe,O4 FeO MnO MgO CaO Na,O K,O P,Os
BH-5 58.72 0.57 10.96 0.28 1.13 0.05 4.16 6.89 6.42 0.01 0.22
BH-12 59.35 0.64 12.67 0.25 1.10 0.04 3.70 6.03 7.18 0.16 0.12
B-13 63.05 0.79 18.15 1.59 2.51 0.02 2.08 0.31 9.14 0.32 0.09
B-15 67.30 0.87 15.28 0.81 2.42 0.03 2.94 0.35 6.87 1.65 0.12
BSW-6 63.59 0.67 17.63 0.77 2.23 0.02 2.50 0.90 10.2 0.05 0.23
BSW-5 60.75 0.98 20.67 0.10 2.25 0.01 2.98 4.88 4.21 2.30 0.17
o 56.60 0.55 14.69 1.80 1.19 0.05 4.80 7.79 7.78 0.37 0.07
@ 66.75 0.70 12.86 0.49 7.85 0.12 3.00 2.80 1.50 3.00 0.21
® 58.72 0.80 19.25 6.97 0.07 3.46 0.35 1.56 2.90 0.15
@ 88.84  0.08 2.12 0.12 0.48 0.02 0.50 3.57 0.08 0.66 0.05
® 57.95 0.57 13.39 3.47 2.08 0.06 2.65 5.89 1.13 2.86 0.13
X @ 1997 @
2004 Q@ @ 2009 © 1965
2 Fe Ti Mn Al
Table 2 Hot water characteristic values and Fe Ti Mn Al values of albitite and and siliceous rock
BFS7 BGM3 BH-5 BH-12 BSW-5 BSW-6 B-13
Fe Ti 31.55 21.42 3.14 2.68 3.09 5.65 6.46 >20
Al Al+ Fe+ Mn 0.25 0.51 0.84 0.86 0.86 0.80 0.76 <0.737
Fe+Mn Ti 32.25 21.85 3.25 2.76 3.10 5.68 6.49 >20 £5
TiO,  ALO; 4 ot '
. - ,.//
Ti Al o | o« 7
S F ° o . o
A e
- ®
3 ° .// i
= 06 | //
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Fig. 4 Ti0,-Al,O; diagram of albitite
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106 6
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Table 3 Trace element composition of albitite in South Qinling
Au Ag Cu Pb Zn Co Ni Cr Sh Zr Ba
BH-5 0.001 0.021 14.2 4.21 153 3.88 6.30 20.6 0.16 172 5.36
BH-12 0.004 0.027 9.01 5.86 43.0 1.31 11.0 57.6 0.67 170 22.1
B-13 0.012 0.026 34.7 3.36 218 13.6 31.2 73.3 0.07 206 497
B-15 0.001 0.022 8.15 3.98 88.8 11.8 41.1 78.7 0.08 172 88.10
0.01 0.07 57 20 80 20 95 800
TB24 0.021 0.053 1.18 0.96 6.36 8.9 16.72  84.19 2.31 160.10 230.84
TB26 0.016  0.052 1.65 0.82 9.24 6.76 24.97 75.20 0.97 126.81 512.32
TB361 0.244 0.08 9.89 2.83 14.80 4.96 15.82 064.89 2.30 137.73 97.10
BSW-6 0.57 0.03 9.91 31.17 78.06 5.29 32.13 107.1 0.35 175.9 482.0
BSW-9 0.41 0.02 9.93 20.71 46.29 3.45 25.39 106.1 0.28 165.3 452.9
0.008 0.08 31.56 5.38 47.64 13.5 28.40 63.58 0.79 128.62 149.23
0.004 0.07 55 12.5 70 25 75 100 0.2 165 425
JXA-8100
(Cu+CotNi)X10
Mn NazO
5 Fe-Mn- Cu+Co+Ni %10 Bostrom 1983 K0 Fe,03  FeO
Fig. 5 FeMn Cu+tCo+Ni X 10 diagram after Bostrom 1983 FeO Fe, 05 1
HN— HD— RH—
ED— QL— 1—
” Ba Cu Pb
HN—hydrogenous sediment area HD—hydrothermal sediment area Zn Au Ag
RH—hydrothermal sediment area of the Red Sea ED—hydrothermal M gO Ale}, FeO
sediment area of East Pacific Ocean QL—sediment area of Qinling .
1—albitite of Xunyang basin 2— albitite of Fengtai basin Fe, O TiO,
SEu 0.67 —
oEu 0.67+0.005
oEu 0.69 oEu
Eu 5Ce 0.91~ TiO,  ALO;
1.1 0.98 Ti Al
Ce Fleet 1983
REE >
REE > REE
2
REE > REE
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Fig. 6 Chondrite-normalized REE patterns of strata and albitite in South Qinling

5
Table 5 REE eigenvalues of siliceous rocks in South Qinling
SIREE LREE HREE LREE HREE 3Ce SEu
B-06 28.85 20.21 864 2.3 1.13 0.90
B-11 29.97 21.76 8.21 2.65 0.91 0.71
B3 13.54  11.76  1.78 6.61 0.90 1.10
B4 1661 12,15 4.46 2.72 0.95 0.68
1535 15.32 13.53 1.79 7.56 0.64 0.55
B-33 10.53 9.18 1.35 6.80 0.33 0.69
2002xt4 24.95 22.31 2.64 8.47 0.71 0.55
04-Y 11.18 8.27 2.91 2.85 0.85 1.27
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