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Na;O R -HFEEEREERGRBZBEXL. F—FEAER LT YHRBAH X, Tios/
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Tabie I  Contents of oxides of pyroclastic rocks of the Carboniferous and

contrastion with the igneous rocks (%)
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Al:Os | Fe:0s| FeO [MgO | CaO | MnO [Na:O | K:O | P:Os hose ] it

BEEAITEKE X128 55 18]0.83i14.48 1.72 1 5.15 | 1.12 ] 0.64 | 0.10 | 0.26 | 1.85 | 0.01 | 8.24 | 99.58

—r

ﬁ)ﬁEﬁﬁ%K%‘i}'lWlsg.?B D.SSTZI.BS 1.331.73{1.512.04 {0.03|2.55{1.84 0.086.07 | 99.38

1 -
RmERE | F127 166.34) 0.4 [14.95 1.21 [ 1.87 | 1.91{2.36 | 0.07 | 1.24 [ 1.42 | 0.09 | 7.53 | 99. 40

[Fc—1§47.73 0.32 {36.25/0.25 | — |0.580.31 | |0.10]0.66 [0.02313.02{ 99. 30

[Fy—lifTU. 37 0.39 35.6.| 0.53L — 10.71]0.43 | M# | 0.29 | 0.45 |0.039|15. 08| 100. 34
:Ln—1§45.00L 0. 7zl‘38.92 0.47: — |o0.20(0.28 | /i | M | 0.06 [0.023|14. 44| 100. 11
E{T——qﬂ.u{ O.STT'SG. 981 0.29 | — |0.39|0.27 | & | 0.27 | 0.49 |0.027[13.84| 100. 35

A U R

BT (LB RS Xho-2049.071 0,29 |33.41 0.61° — 11.39(0.20 | & |0.78 | 1.23|0.040{13. 01| 100.07
5;:—*1\-1—8?1\94‘_(-)39 137.17(0.28 | — |0.57)0.27 | & | 0.45 ] 0.51/0.028/12.77} 100. 63
1;;(—17,47.01 0.39 |36.22) 1.24 | — |0.47]0.25 |0.004| 0.40 | 0.55 [0.020|13.33| 99.88
l‘hxs—lTu.sa 0.4136.26  0.30 | — |0.34 0. 28 | M3 | 0.33|0.42 |0.019|13. 41| 100. 27
:(L—11;47.71Eo. 4135.277; 0,207 — 10.8170.13 | ¥ | 0.38 | 0.61[0.037|13.88] 99. 44

ES 3N ies.mi 0.58 i15.91‘ 2.43 230 | 1.78 | 4.32|0.09 | 3.79 | 2.17 | 0.15 | 1.25 | 99.78
Tiig: i57.9430.87}17.02 3. 27 4.04[3.33 6.79)0.14]3.48 | 1.62]0.21}1.22( 99.93
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» ¥ R.W.Le Maitre,1976
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AWRAS BRI AEENER, BEAOURRA ST REERE, 2 HRP, A SELRM
BETBEFRONERARN. HPZXUHFBERBRGUERENERT A BEERI NS
ERN,.PRETPBR Ba S, KILEBAE S Ti.P.Cr.Ga.V.Sr.Zr HYRATKIKINHE
BTENMEEANTHIN. ETBaMEIRENK. ATERKARZTAN KERR4EHE
B RREEALBRD, RETHEA FRPRRBNLTERT Ba BFHX. HER AU
FRFRASSILHRXLAERENREFRRANHEENE TR LEAR, AR XURRES
PHARREASHEY, SHANTHEMENE, XSRS EERRBT RO TEAR

ol EAHENE.

%2 BAAMTBAECERIFIITER (%, HRIE AR X, 1990

Table 2 The chemical composition of quartz conclution (%, after Wei Chongtao, 1990)

B ﬂm " SiO, AL, Na,O K.O0 MgO Ca0 TiO, FeO+-Fe 0,
Tirn 62.41 14. 96 0.74 3.08 1. 63 3.11 / 14.07

%3 EMTGHRKESESEENETRSRBLE pm)

Table 3 Contens of trace elements of kaolinisated tuffs of Taiyuan Formation and

contrastion with normal mudstones (ppm)

BREW RS Ba | Ti { Cr [Mn | V | Sr | Co | Zn | Ga | Fe | Mo | Nb | Co | Ni
X.-1]626.32433.§ — | 21.2)5.47|711.8{15.48{13.25(24. T04003. 412. 29(48.22| — -
® Xoo1 | 14.4 4584.94 — | 7.1 [75.63| 17.9 [ 39.6 {14. 40(26. 71 |4269. £10. 10{35. 54| — -
" Xu-1 (297.40771.4 — | 13.3|8.74 518.9] 17.4 |12.26/20. 268721. 8 9.72 [35.47| — -
Xi-; [428.62293.4 — | 10.4 | 3.65)384.2|26.16(13.32|17. 452859. §10. 94|38.86| — -
) Xi-1|220.7R496.4 — | 8.2 |5.18 |311.8(17.90(13.99{19. 08{17729|11.6439. 55 — -
X.-1(327.62395.4 — | 8.3 |5.74320.9(53.16{21.62)2). 06 4146. 4 9. 86 |29.66) — —
k F,-y | 83.1 2534.4 — | 7.3 |7.63)327.8|21.86]13.13|20.50B292. 12.02(45.74| — -
& Foo1 |207.9p462.6 — | 15.0/6.43|587.3(23.21{12.6 |19. 423574. §10. 82| 45.6 | — -
Fno1|79.9 [i740.d <1 [ 10.7 {3.78/55.6(4.78[13.3| — 506§ <1 | — |<o0.6] <2
L3 F.-y |213.012100.0 <1 |10.2|4.26| 474 [1.80|10.5) — P602.4 <) | — |<0.6|<2.24
Fu_) |550.02250.0 <1 | 12.2|5.14| 468 [0.99|10.1| ~ B4ss 74 <1 | — [<o0.6] <2
= Lay | 65.70985.9 — | 5.9 | 3.6 | 99.8 [62.14{17.90/22.03/6720. 411.50 32.4 | — -
E X,-1| — |5000| 100 | 1000| 50 | 100 | 500 |<<100| 30 | — |<100|<100|<100] <30
g X,-+| — {3000|<100]| 100 | 30 | 100 | 300 [<100| 10 | — |<100{<<100{<100( 50
3 Xi-: | — |5000{<<100{ 200 { 30 | 100 { 300 |<C100{ 20 | — |<100{<C100{<C100| 200
HHe 580 | 4600 90 | 850 | 130 ] 300 | 45 95 19 |47200| 2.6 |- 11 19 68
B A 2300 | 4600 | 90 | 6700 | 120 | 180 | 250 | 165 | 20 |e6s000] 27 | 14 | 74 | 225
@ Turekian and Wedephl , 1961; —fXRKME

FOLRENEREH R GAEKESHEFAESTEREY RAEKEFHEKKT
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KB EALEEIRS Mn/Ti KL% 0. 0049, FIXABRA+—HIHRIEBE N 0. 2; hBFK
K EE ¥R Mn/Ti /T 0.033, + —F/EMIE N 0.033~0. 04, F¥ K 0. 367, LEF L. JKH
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Fig.5 Abundance patternsfor some siderphile elements about the coal seam No. 11

of Taiyuan Formation in Xinwen
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3.1 HHB. FTUERKAEREE L :

BHEM AN, Eg T ERPIBRR AR RN BRI RS, RFBANEGEE
AP B KLTES . EFEFREELT KB MUAEKE . KEEWL . FH.GOK. BB KA
WAL AEER RS KFEATREAAAXLABRAS AR, XXAKRERSEF
EHXNEARBERRALA . XRIHH E & Ert ERBUEY, R ZHHRF
B, EHEEMMIARZAABEAEEHEZRNEHEZ EME X AREHGKEWNE
HEE AFVERHSHMERLAZER. ZEHFN ER - RELAXEZGKENAER
AAEPEEN ARKEAMALBEM LEFBESKKBHERE. FREAAF AL, KBS
FHEA.PARtEEREE TSN T EFRR B0 EH EE . HESHEIBR 8
FRAEHEE RS, —BLTRIAMTRUBN “FRELH"ERSCERRARBANH
R,X TEMELAHERIZE N D EEHYKRICE.

3.2 HHERARAMD RS

RERXKLRBEDEREHENSF—EZMANE REEZBATHRITEDESE, %
ERMENMAEREMERZE A TFTIEFREERBNSNHETURSBEARNOE
HABEENEHSEMNXREATUE A ey J M, mFuX KFRA+—Ex
HELARENAFENVNERRH . AHNEXTEE . AHENRERER, FHUREREF
m,XRHTFEMNEEERARHNARS BELS ETHERA S, SMFE. FHoE
— B (8] 23 A SO B DL B A 3 A SR AL AT (E .

¥4+ BREGCREUERGREMLEE

Table 4 Comparision of coal seams and limestones of the Carboniferous in Western Shandong Province

EERE RREE | FUME | BAERE | FTAE | GRS
4% 458 6 % 6 o 1 6 %
14 % 6 &% 10 4 14 4 14 4% 14 %
15,16 % 74 11 4% 15 4 15 £ 15 %
18 % 8 #% 13 % 16 $% 16 % 16 #%
19 & 10 4% 15 4 17 4% 17 % 17 %
—% —K —% = = =
b 3 =K -K AK AK AK
7 HE TR R AR Y 3
= =K =%k ik +e AR
L1y % e % K +rK + %
3.3 MEFEX:

KUWHEHFTREREEN, REFROKWARDED B RS ESENETER I
BEXFA T — X EENA0~15em), A HHAFEF I RERER, SEFEHE EXE
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R LA L AERF U . B FBT DU K IR + —RERT 24 16T Hedn . 45 & iR S A7 KR
HE MBI, RBEABREBR R4 AREFU+ —ERFBRAURERER AT SR
BT HRER.

3.4 ZHEX.
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ALAR AR, A HE R SR B R RN EM.
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Abstract

The study area situtates in western Shandong including Xinwen, Feicheng, Yanzhou, Tengxian, Zibuo
coal fields ect. This paper mainly deals with Carboniferous strata for the study of volcanic deposits.

According to petrlolgical and mineralogical determination by means of polarizing microscope, X — ray
diffraction, infrared absorption, spectrum and chemerical analysis ect. , composition, texture, sedimentary
structures and distribution of pyroclastic rocks of the Carboniferous coal measure in the area are reached. The
pyroclastics belong to itermediate —acidic basicity and consist principally the crystalline materials of quartz,
plagiocase, sanidine and biotite etc. , intermediate and glassy rock fragments and a little of shards. The con-
tent matrix is high. The diagenetic mineralogical alteration of pyroclastics is intense, they may be chloritiza-
tion, clayization, calcitization or devitritilation of volearnic glass etc.

The results of chemical analysis about the primary composition are consistent with that of petrologic
analysis. Ti, P, Cr, Ga, V, Sr, Zr in pyroclastic rocks are higher han that in normal sedimentation. Com-
pared with the means of trace elemets in the Crust, Na, V, Mn, Cr, Ni, Co and Fe is very low and Zr, K,
La and Ce is very high in pyroclastic rocks. Additionally, the ratio between TiO; and Al,O, is low, it is found
that pyroclastic meterials are intermediate —acidic basicity and tend to be alkaline and come from the crust.
Pyroclastic rock is. rich in the LREE, poor in the HREE and have a distinct negative anomalty of Eu, shows
the original protolith types of pyroclastic materials are neutral extrusive —rock related to continental —crust
—deriver alkaline femic rock, indicaing that the volcanic eruption originated from the rift valley with the con-
tinental plates.

According to the mentioned data the serwater encroachment of the Middle Carboniferous Benxi stage in
the Linyi area is earlier than in other areas of southrn North China. There are differences in sedimentary as-
semblage of the Upper Carboniferous between south and north divided by Xinwen and Feicheng, and the Up-
per Permian coal —bearing series on the south of Fengxian and Peixian is south type and northern facies. All
of that are directly controlled by tectonic movements at that time and the resuited volcanic action. Therefore,
the sedimentary type of the Carboniferous is a coal —bearing sediment of volanic —sedimentary facies associa-
tion.

The finds of similar pyroclastics in other areas of North China also show that the crustal movemet of the
Carboniferous in North China is not stable and there are large tectonic movements and fre8uent volcanic ac-
tions.

There are a few layers of volcanogenic tonsteins in the coal measure which are steadly and widely occrued
over the area. For example, The coal seam No. 11 in Xinwen, No. 15 and No. 16 in Laiwu, No. 7 in Feicheng

and No. 15 in Linyi, Jining and Tengxian correspond to each other.



104 : /R R R 11 %

LELRERAEENPERKEAE RSB E, EXRN d=1. 2mm, BREETERE. 2. kREF
BEKLER, SRELYE, B8, EXME. d=1.2mm, i5FERE. 3 AURUAAHNHKERAR, LEH
RER, BERY S BRREL, GERAZSGEH, EXME.d=1.2mm, SEVERKE, 4 NEGELE, RRBRCK
AREESRERD. EXRK.d=1.2mm, HETERE. 5 HMERES K LRKER, B0 —ERBERARRS
. EXME.d=1 2mm, FRAEKE., CRKEDELE EFAESTHY. BBK,d=1.5mm, HXBRKKDE.

7. B RS KRB AR, A NERE BT, D&, SR d=15mm, FFEOBEKE. S BEHLRFE
S AMELH, BN SRSEE L. ERMHE,d—1. 2mm FTHOEKE .,



