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Fig. 1 Sketch geological map of Yanlong area, western Henan and lithological column of ZK4704

(sketch geological map modified from the 1:

200000 Geological Map of Linru area)
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Fig. 2 X-ray diffraction analysis of Al-bearing rock series of ZK4704 in Benxi Formation, Yanlong area, western Henan
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Table 1 Sampling list of Al-bearing rock series of ZK4704 in Benxi Formation,
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Fig. 3 Differential thermal curve of Al-bearing rock series of

ZK4704 in Benxi Formation, Yanlong area, western Henan
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Fig. 4 Infrared spectrum analysis of Al-bearing rock series of

ZK4704 in Benxi Formation, Yanlong area, western Henan
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Fig. 5 Micro and ultra-microscopic features of the lower mudstone of Al-bearing rock series of

7ZK4704 in Benxi Formation, Yanlong area, western Henan
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(a) black brown cryptocrystalline aggregate and white lath microcrystal of illite under polarized light microscope ( x400), ZK4704-2; (b) black

brown cryptocrystalline aggregate and light green or light blue lath microcrystal of illite with unconspicuous orientation under orthogonal polarization

microscope; (c) irregular flaky illite and lamellar aggregate under SEM; (d) EDS. c-lll—cryptocrystalline illite aggregate; m-Ill—microcrystal

illite
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Fig. 6 Micro and ultra-microscopic features of the middle bauxite of Al-bearing rock series
of ZK4704 in Benxi Formation, Yanlong area, western Henan
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(a) colorless or gray microcrystal and brown cryptocrystalline aggregate of diaspore under polarized light microscope ( x 250), ZK4704-6; (b)
brown cryptocrystalline aggregate and light green or light blue microcrystal of diaspore with subhedral—euhedral granular shape, tabular—prismatic
shape and acicular shape under orthogonal polarization microscope ( x250), ZK4704-6; (c) under SEM, poor euhedral diaspore with smaller
7K4704-3; (d) EDS; (e) under SEM, euhedra short
columnar diaspore at the middle Al-bearing rock series, also with irregular flaky diaspora, ZK4704-5; (f) EDS; (g) under SEM, irregular flakes

particle size and irregular flaky contour near the lower portion of Al-bearing rock series ,

diaspores near the upper portion of Al-bearing rock series, ZK4704-7; (h) EDS. c-Dsp—diaspore cryptocrystalline aggregate; m-Dsp—diaspore

microcrystal
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X A5 e h LA 7 SR AT G 0. 304 nm {945
REIE , 2R 2 TE 756°C A — I IR L A
g TR R A A BT R IR
TR e . BAL At A e A ek e e
X AR & BUA 0. 27 nm A 0.31 nm f)
AW, RIS A 7

3 ABRAmE a0

EARSIHT I, ACRLL G R T 0
SRS A RIRUK BT KR A 1 T
AR, T AR P AT B T

(b)

&
-

=TT

2
. |iBEZ 575 cts ¥4 0.000 ke

T T L T T T T T T T T (s L L5 5 B A T 7
1 3 4 5 6 [4 8

B 7 BV E IR HLIX ZKAT04 B fLACR L & Hoa A L e A oMU A ROLRFAIE

Fig. 7 Micro and ultra-microscopic features of the upper mudstone of Al-bearing rock series

of ZK4704 in Benxi Formation, Yanlong area, western Henan
(a) LTI B & MBI L 2 PR A B €, 20 ek AR BRI TR AR A A Bl D R 6 €8 ( x 250) , ZK4704-95 (b)
U AT AR BT A MR IE SOt T 22 R B (0, S5 0 A1 B IR R (L BRIR B (0 ( % 250) ,ZK4704-9; (o) FAREHLE T, w08 A1 AR A ML
AN MR, ZK4T04-9 5 (d) RBI o o-KI—gl 7 i TR A 1A% 5 m-K1— U 47 fol i s C— R

(a) black or brown cryptocrystalline aggregate of kaolinite with a small quantity of colorless thin plate microcrystal under polarized light micro-scope

( x250), ZK4704-9; (b) black or brown cryptocrystalline aggregate of kaolinite and light blue or yellow microcrystal of kaolinite under orthogonal
polarization microscope ( x 250 ), ZK4704-9; (c) very irregular small flaky kaolinites under SEM, ZK4704-9; (d) EDS. c-Kl—kaolinite

cryptocrystalline aggregate; m-Kl—kaolinite microcrystal ; C—carbon
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w I A ARG A, TR BCE B AR s e 2
b KA KA DG, BA REFRY HIE (Wilson
et al. ,2014) . FrLL, EHRUR S A1 A AT R
TR R AR FREE T /KA (0 72 ), FE e i # v
B 2 5, R KA B IR A PR A
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Discovery of Rhyo-tuffite in the Taiyuan Formation and Stratigraphic

Mineralogical Characteristics and Original Rock Analysis of Al-bearing
Rock Series in Upper Carboniferous Benxi Formation in Longmen District,
Yanshi, Western Henan

CAO Gaoshe' > | ZHANG Song" ,XU Guangming"’ ,DU Zhong" ,ZHOU Hongchun® |
LI Jianquan® ,CHEN Yongcai’’ , CHEN Guang®
1) Institute of Resources & Environment, Henan Polytechnic University, Jiaozuo, Henan, 454000
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Abstract; Taking full coring ZK4704 as study sample, located in the southern margin of the North China
Craton, Yanlong area, Western Henan, through core observation and vertical continuous sampling, the
mineralogical characteristics and vertical varying pattern of bauxite mineral have been analyzed by rock thin section,
SEM, EDS, X-ray diffraction, as well as differential thermal and infrared spectrum. The results show that all the
minerals in Al-bearing rock series in Benxi Formation are authigenic minerals mainly existes in cryptocrystalline or
microcrystalline except those affected by recrystallization during late stage. The mineral compositions and
assemblages show significant variation in the vertical. Minerals in the lower and upper mudstone mainly are clay
minerals. But the lower mudstone mainly consists of Illite, and the upper mudstone mainly consists of Kaolinite.
Mierals in the middle between lower and upper mudstone mainly consist of aluminum minerals with a small number
of clay minerals. On the basis of above, taking the basic principles and generation conditions of chemical
weathering as the link of mineralogical characteristics of Al-bearing rock series and raw rock to analyze the original
rock of bauxite, it is theorized with a high degree of probability that the Al-bearing rock series in Benxi Formation
might be volcanic ash which could be rapidly hydrolyzed, the change of hydrolysed chemical environment can be
explained by the transformation from weakly alkaline marine environment to weakly acid marsh environment, the
strongly karstification of the basement under Al-bearing rock series provided well drainage condition for the
formation of diaspore. Violent volcanic process in the northern margin of the North China Craton and China’s
western region can provide ash provenance of Benxi Formation in Yanlong area.
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