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Carboniferous oolitic hematite in Longmenshan area of Sichuan Province
and its paleoenvironmental significance
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Abstract; A layer of oolitic hematite deposit occurs at the bottom of the Carboniferous Zongchanggou Formation in
Longmenshan, Sichuan Province. The ferruginous oolith within it consists of various nuclei and concentric lamellar
shells. The oolith nuclei are mainly comprised of hematite intraclast, fragmentized oolith shells or hematite that con-
tains terrigenous quartz sand. The obvious differences of colors and components exist between the oolith lamellar
shells composed of hematite and those composed of kaolinite. The lamellar shells can be divided in color into dark
black, ferruginous red and white, with the corresponding Fe,O, content of the lamellar shells being 39.472% ~
58.200% , 12.988% ~24.275% and 3.617% ~9.230% respectively. An analysis of components, texture and
relative characteristics of oolitic hematite enables us to make an estimation. It is held that the oolitic iron was
formed in a semi-closed or closed barrier-lagoon environment. The iron and aluminum weathering crust formed in
late Yanguan stage provided the material foundation for the generation of oolitic hematite.
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Fig. 1 Stratigraphic sequence and sea-level curves of Majiaoba Carboniferous in Longmenshan, Sichuan
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HST—highstand system tract; LST—lowstand system tract; TST—transgressive system tract; L-T—lowstand-transgressive tract; Sq—sequence
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Fig.2  Characteristics of oolitic hematite under microscope
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a—pisolith; b—round oolith; c—oolith of hematite nucleus; d—thin shell oolith of hematite nucleus; e—square nucleus ; f—elliptical oolith;

g—oval oolith; h—oblong oolith nucleus; i—quartz grains among oolith; j—calcareous cement; k—oolith of quartz-bearing hematite nucleus;

I—irregular oolith
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Fig.3  X-ray diffraction pattern of oolitic hematite
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Table 1 Electron microprobe analyses of oolith nuclei and shells

j==3 1-1 2-1 2-2 2-3 3-1 32 33 34 3-5 4-1 42 43 44 4-5
Na, O 0.034 — 0.015 0.008 0.022 0.040 — 0.058 0.056 0.004 0.035 0.064 0.012 0.004
K,0 0.040 0.103 0.070 0.134 0.142 0.027 0.091 0.055 0.152 0.051 0.051 0.074 0.012 0.094
Cr, 04 — 0.094 0.104 0.122 0.163 0.124 0.176 0.083 0.156 0.113 0.318 0.132 0.091 0.187
MgO 0.016 0.353 0.439 0.431 0.465 0.375 0.407 0.508 0.528 0.421 0.321 0.437 0.267 0.378
CaO 0.049 0.204 0.179 0.249 0.282 0.154 0.303 0.246 0.232 0.236 0.216 0.279 0.112 0.201
MnO 0.045 0.036  0.030 — 0.002 0.010 0.004 0.013 0.009 0.020 0.001 0.024 0.060 0.004
Al, 04 0.048 19.720 20.349 36.874 34.883 17.447 36.162 29.180 29.197 30.963 22.337 28.758 12.069 35.306
TiO, — 0.566 0.515 0.110 0.158 0.565 0.143 0.462 0.414 7.155 0.495 0.391 0.358 0.202
Fe, 05 0.036  46.690 43.280 3.617 7.309 49.886 6.370 23.494 22.163 12.988 39.472 24.275 58.181 9.230
Si0, 99.239 23.908 24.560 48.393 44.678 17.253 46.845 34.940 35.625 37.950 24.657 34.534 11.698 43.859
Total 99.507 91.674 89.541 89.938 88.104 85.881 90..501 89.039 88.532 89.901 87.903 88.968 82.860 89.465

—FRAR AR



5513 LS

WA WU T B 2e AR ARk e Hl 3R 1 S0 55

B4 aREHI A

Fig.4 Positions of electron microprobe testing points
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