2012 4¢

R @ B 5 H & $£33H FH3Wy
RESOURCES SURVEY & ENVIRONMENT Vol. 33 No. 3

TEHKE.1671-4814(2012)03-0198-08

B8 2 1 H BB 2R OR B 1L A A R AL 2
RAER R

ilg-_rf-l »2 r'%’ xlll
QPEERAFHRMEFR, RK 430074)
CHEEEHRER -, MHE #HH 451150)

WE AXHAAERRE LA EMRLESN, G4 R BRI B RZ L BRI RERE.

W2 B R kSN AR A M BRI TT T R, BB M Si0, FH & BN 81- 3% ALO./SiO, {H0. 07~0. 11,
S H{E K 0. 08;K,0/Na,O HELE K, B K 60. 7, — & F 4. 79~7. 81;Fe.0: +MgO S BE K, AT 2. 1%~
2.81% . PEMEBETEND EERV/(VENDECe/La .Sr/Ba B K, KAD AN B TFEH . EE. KR BEFE,
BAEKEBEARARTE . DAER L TEEE, SBE116X107°~195X 1072 8, ¥ {5 % 158 X 10~°;8Eu K 0. 52~
0.58, ABEMRMERY ., XBRIWERTRELABRFEN RS EEBORFERACREEIG, MRBYERR
EHRBERKFYRNIERR. EdSHHEREHHNERSF, ERYERBEWERLE R AEHEER.

XA H2 W kELA RbF  WETR
HRES %S . P534. 42 XRAFRIAEG A

P R R, H2BKZAIERE REILME . BEESUXEE 20 R Bk
HBmEPRHRMBHBEREFEAERORER, APFRERARDESE RIS RMESHREL
WEWHRRNK TR, BREBFRH . VURERN % ARFRXMLTR2LFE MBNEL. B8

Fig. 1

e e . N
o i 3 A
/éj e 030 60km
= M
‘ iR
++ it ;ET
+ | bl
1 - ] .
A %
AR S 57
m
G
-
B

i) B

(s [IM=#%

SV [ Jmen  [SRRRMF
20k - eyt 2 s
u 0 D | EZZarr EEEEwes

S A

= ¥ S TF TP ot

1 B2 LBk I EH 7 B R R B IES B %, 2009)

Distribution map of Miboshan Formation in the middle section Helan Mountain (after Huang Xifeng, et al.,
2009)
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Table 1 Comparison of lithologic layers formed in three sedimentary cycles of Miboshan Formation
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Fig. 3 Cyclical variation of the lithologic characters of Miboshan Formation
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Table 2 Major elements of sandstones of Miboshan For-

mation

Bs PM301-5 PM301-14 PM301-19 PM301-20

Si0, 80. 34 84.10 84. 20 76. 57
Al O, 8. 50 5. 86 6.53 5.19
Fe,0, 1.97 1. 74 2. 06 1.41
MgO 0.55 0.48 0.75 0. 69
Ca0 0. 84 1. 60 0. 62 6. 67
Na,O 0.074 0. 37 0.52 0.53
K.O 4.49 2. 89 3.11 2.54
TiO, 0. 45 0.34 0.38 0. 29
P,0;s 0.15 0.13 0.14 0.12
MnO 0.014 0. 035 0.019 0. 029
H.O 0.12 0. 06 0. 08 0. 02
PR 2.16 2.18 1.54 5.98
TOTAl  99.658 99. 785 99. 949 100. 039
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Fig.4 Log(Fe,0;/K;0) vs. Log(Si0O,/Al,03) diagram
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Table 3 Trace elements of sandstones of Miboshan Formation (107°)
=251 Li Be Sc A" Cr Co Ni Cu Zn Ga Rb Sr
PM301-5 9. 89 1. 20 7.08 37.8 35. 6 34.9 12.1 9. 96 27.3 10.2 139 42.2
PM301-14 10.1 0. 81 5.30 24.5 21.5 33.6 9.12 6. 45 17.9 6. 90 95.9 44.7
PM301-19 16.6 0. 85 5.96 29.7 25.0 27.1 11.1 6. 14 20. 4 7. 60 96. 3 45.0
PM301-20 12.3 0. 57 4.76 19. 9 17.5 31.3 8.03 5.25 16.5 5.70 79.0 87.6
e Zr Nb Mo Sn Cs Ba Hf Ta Tl Pb Th 18]
PM301-5 254 8.75 0. 34 2.03 2.44 567 6.91 0. 83 0.56 14.0 17.2 2.77
PM301-14 238 5.99 0.28 1.48 1. 56 428 6. 35 0. 67 0. 43 13.7 13.7 2. 08
PM301-19 312 8. 41 0. 27 1. 63 1. 57 460 8. 31 0.79 0. 44 15.2 17.3 2. 40
PM301-20 226 5.69 0. 48 1. 22 1.50 407 6.17 0.62 0. 39 13.1 17. 4 1.79
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Fig. 5 Chondrite-normalized trace element spidergram of sandstones of Miboshan Formation (from W. F.
McDonough®)
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Fig. 6 Geochemical discrimination of sedimentary settings of sandstones of Miboshan Formation (from Liu Ying-

jun, et al. , 198407
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Table 4 Rare elements of sandstones of Miboshan Formation (10°%)

HE La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
PM301-5 38.6 76.4 8. 30 29.8 5.46 0.97 4. 60 0. 68 3.83 0.75 2.15
PM301-14 26.9 54.0 6. 27 22.3 4. 40 0.72 3.95 0.62 3. 80 0.76 2.18
PM301-19 31.0 64.5 7.26 26.5 4.96 0. 80 4.28 0. 62 3. 60 0. 69 2.11
PM301-20 20.8 41.5 4.96 18.2 3. 47 0.58 3.12 0. 47 2. 68 0.56 1.61

e Tm Yb Lu Y > 8Ce  LREE/HREE (La/Yb)x 8Eu
PM301-5 0. 34 2.15 0. 31 21.5 195. 8 0.98 4. 39 12.1 0.58
PM301-14 0.36 2. 29 0. 33 23.2 152.1 0. 97 3.06 7.9 0.52
PM301-19 0.31 2.086 0. 32 21.1 170.1 1.0 3.85 10.1 0. 52
PM301-20 0.25 1. 64 0.25 16.4 116.5 0. 95 3.32 8.6 0.53
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Analysis on geochemistry and tectonic setting of sandstones from
the Ordovician Miboshan Formation in the middle
section of Helan Mountain

WANG Hao-lin!" 2, CHANG Shan
(1 Faculty of Earth Sciences; China University of Geosciences, Wuhan, 430074, China;)
(2 No.1 Team; Henan Bureau of Coal Geology, Xinzheng, 451150, China)

Abstract

Using the geochemical analysis of sandstones from the Ordovician Miboshan Formation and combining
with the regional geology of the Helan Mountain, this paper approaches the tectonic setting of the Helan
Mountain during the Middle-Late Ordovician. The geochemical study of the sandstones from the middle
section of the Helan Mountain suggests that the sandstones have average Si0O, content of 81. 3%, AlLO,/
Si0;= 0. 07 ~ 0. 11 (average, 0.08), K,0/Na,0=4.79~7.81, low Fe,0; +MgO contents of 2.1%~
2.81%. The sandstones have relatively higher contents of Nb and higher ratios of V/(V+Ni), Ce/La and
Sr/Ba, indicating a humid tropical, reducing and low salinity environment during the deposition of the
sandstones, suggesting characteristics of the continent-type sedimentary origin. The sandstones are en-
riched in rare earth elements, with total REE contents of 116~195 ppm(average, 158 ppm), and promi-
nently negative Eu anomalies of 0. 52~0. 58. All the geochemical data indicate that the Miboshan Forma-
tion shows characteristics of the quick accumulation of gravity current and large terrigenous supply, the
turbidity sedimentation is the main way to carry terrigenous materials. The analysis of various tectonic set-
ting discrimination diagrams shows that the geological structure of provenance exhibits a nature of passive
continental margin.
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