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GEOCHEMISRY OF THE MYLONITIZED SILICEOUS BANDED LIMESTONE IN
CENTRAL LANGSHAN AREA, INNER MONGOLIA
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Abstract: The Langshan tectonic belt is an important part of the giant orogenic belt in the north margin of North China
Platform, with ductile shear zone as one of the major structural styles, reflecting deep structure of the crust. The
geochemical characteristics of the mylonitized siliceous banded limestone in the southwest of Langshan Il ductile shear
zone are discussed to study the composition changes of the mylonitized rock from protolith in different deformation
strength. The analysis results show that, compared with the content of the protolith, there are differences of major and
trace elements in the siliceous banded limestone by deformation strength. Among the major elements of deformed rocks,
only CaO is the exported component, all the others are imported ones. The trace elements such as Rr, Sr, Ba, Pb, Ti,
Cr, Cu, Nb, Ta, Zr and Hf are enriched and Ni relatively deficient. The REE distribution patterns of deformed
siliceous banded limestone and protolith are basically consistent, which are characterized by right-dipping curves with

enrichment of LREEs and depletion of HREEs, and obvious negative Eu anomaly, indicating the REEs have relative
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stability and homology during ductile shearing.

Key words: mylonitization; siliceous banded limestone; ductile shear zone; geochemistry; Langshan tectonic belt; Inner

Mongolia
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Fig. 1 Tectonic division of the western North China Platform
(From Reference [12])

1—H ot 5L ( Neoproterozoic ); 22—l A ( Mesoproterozoic ) 3— K = oo AR ( Archaeozoic-Paleoproterozoic basement ) 4—rh e

2% (Meso-Neoproterozoic rift valley); 5—FF {3 & (sampling position ) ; 6—FZEWiZ (major fault)
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Fig. 2 Geological map of Langshan area, Inner Mongolia
1—H AR TIRLAE (Mesozoic sedimentary rock ) ; 22— G AUIR LLEF S DU 24 (the 4th rock fm. of Langshan gr., Neoproterozoic); 3—R ILIFEEE =541
(the 3rd rock fm. of Langshan gr.); 4—RIIFES — % 4 (the 2nd rock fm. of Langshan gr.); 5—IRIIFFE— £ 4 (the st rock fm. of Langshan gr.); 6—
Bt A R EBEE (Neoproterozoic Manitula gr.); 7—#G i (VAR SUE (Neoproterozoic metarhyolite) ; 8— KT F S Hi1LI# (Archean Wulashan
er.); 9—TA 4712 A (Phanerozoic intrusive rock ); 10— A AN A (Caledonian hornblende); 11—WiZd (fault); 12— B HI4H7 X 45 (ductile
shear zone and number); 13— & (section position); 14—RAf i (sampling site)
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Fig. 3 Macroscopic structures of the central Langshan ductile shear zone

a—Ta i34 3 (mullion structure ) ; b— 51 #5#8 4% (tight sheath fold); Q" FI¥EFE 4 (Q-shaped sheath fold); d—# &A1 (boudinage )
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Fig. 4 Siliceous banded limestone and structural characteristics in central Langshan ductile shear zone

HMIREEFUK A (banded siliceous limestone ) ; b—2&717 IR FE T KA K B M AT FREE 4% (asymmetric corrugation developed in banded siliceous
limestone ) ; c—25H LR KA HP & B RIS RR A A b s asymmetric boudinage in banded siliceous limestone ); d—IERIE T S IR BE K A 1Y

W47 (core-mantle structure of banded siliceous limestone by polarizing microscope)
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Fig. 5 Profile of field sampling position in the central Langshan ductile shear zone
1—A1 %5 7 (quartzite); 2—2 B %4 (mica schist); 3— K% (marble); 4—7% B4 % (carbonaceous slate); 5—/K & (limestone); 6—2%H 4R K 5
(banded limestone ) ; 7— K 117 (volcanic rock); 8—4E x5 (granite); 9—Wk# (conglomerate) ; 10—35 )77 (shear zone); 11—RHf 5 (sampling site)
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Table 1 Major element contents in siliceous banded
limestone samples
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HE% K HE% K 8% K fFEY% K
Si0, 755 1 1184 156 1549 205 4474 592
ALO; 0571 1 244 427 343 6 326 571
Fe,0; 0347 1 149 429 282 812 292 841
MgO  1.07 1 393 367 135 126 234 219
CaO 5114 1 4368 085 4266 083 2602 051
NaO 0028 1 0113 403 016 571 018 66
KO 0055 1 0757 15 124 225 105 19.01
MnO  0.02 1 0051 25 0059 295 0338 169
TiO, 0051 1 0179 35 0374 7.3 0247 484
POs 0048 1 0051 106 008 179 0.095 1.98
FeO 0.8 1 13 464 252 9 238 85
pedi 3803 1 3414 29.07 16.4
ME 9919 1 99.971 99.259 99.975
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Fig. 6 Variation curves for major element contents by rock types in the central Langshan ductile shear zone
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Table 2 Trace element contents in siliceous
banded limestone samples

. giﬁi L T T
HHEI10° K FH/10° K FHE/10° K F=/10° K
Rb 0.208 1 32 1530 342 1644 378 1817
Sr 0.612 1 657 10735 414 6765 263  429.7
Ba 481 1 404 84.0 267 55.6 251 52.2
Pb 2.09 1 4.39 2.1 15.2 7.3 8.83 4.2
Ti 0.004 1 0.16 40 0.159 39.75 0.214 535
Cr 5.67 1 11.1 1.96 13.6 2.4 15.6 2.75
Ni 24 1 21.6 0.9 19.1 0.79 23.1 0.96
Cu 2 1 3.66 1.83 9.41 4.705 14.7 7.35
Nb 0.785 1 5.3 6.75 5.8 7.39 165 21.02
Ta 0.048 1 0.403 8.4 0.941 19.6 0.31 6.46
Zr 20.3 1 38.6 1.9 40 1.97 80.2 3.95
Hf 0.547 1 1.1 2.01 1.4 2.56 1.93 3.53
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Table 3 REE contents in siliceous banded limestone samples

. *i;ﬁ% T T T
EEI10° K FH/10° K FH/10° K &H/10° K

La 5.05 1 142 281 156 3.08 135 267
Ce 7.4 1 242 327 327 442 265 358
Pr 1.06 1 296 279 413 389 342 320
Nd 4.26 1 11.7 275 177 415 147 345
Sm 0.819 1 219 267 429 524 334 4.07
Eu 0.125 1 0478 382 117 9.36 0.659 5.27
Gd 0.931 1 222 238 4.2 451 355 381
Th 0.13 1 0363 279 0.802 6.17 0.648 4.98
Dy 0.853 1 1.73 203 377 442 349 4.09
Ho 0.158 1 0377 237 0665 4.21 0.68 4.03
Er 0.512 1 1.01 1.97 1.75 342 178 3.48
™ 0.08 1 0156 195 0.241 3.01 0.288 3.6

Yb 0.527 1 0935 177 148 281 188 357
Lu 0.057 1 0114 200 0.181 3.16 0.257 451
Y 6.15 1 11.4 1.85 19.7 320 198 3.22

>REE 21962 1 62.63 285 88.68 4.03 74.69 3.40
LREE 18.714 1 5573 298 7559 4.04 6212 3.32

HREE 3248 1 690 212 13.09 4.03 1257 3.87

LREE/HREE 5762 1 8.07 5.78 494
(La/Yb) 6.48 1 10.26 7.12 4.85
oEu 0.44 1 066 0.84 0.58
6Ce 0.75 1 087 0.95 0.914
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Fig. 8 Chondrite-normalized REE patterns of mylonitized
siliceous banded limestone and protolith in the central

Langshan ductile shear zone
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