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Fig. 1 A column showing the stratigraphy, deposition interruptions, and tectonic movements in the Jiyuan Depression
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Table 1 Brief introduction of the samples
for apatite fission track measuring
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Table 2 Calculated ages and palaeo subsurface temperatures from the apatite fission tracks
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Fig. 2 The length histograms of the apatite fission tracks
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Fig. 3 A plot of temperatures and times in annealing

of apatite authogenic fission tracks

in subsurface and laboratory conditions
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ESTIMATION OF ANCIENT SUBSURFACE TEMPERATURES
WITH THE APATITE FISSION TRACKS IN JIYUAN
DEPRESSION, NORTH CHINA BASIN

ZHAO Werwei?,

(1. Geochemical Institute of Chinese Academy,
2. Zhongyuan Oil Oilfield Co. Ltd.,
3. University of Petroleum, Dongying ., Shandong 257061,

Guiyang,

JIN Qianga, WANG Wei'feng?'

Guizhou 550002, China:

Puyang, Henan 457062, China;

China)

Abstract: By measuring apatite fission tracks, the paleo-geotemperature gradients in the Mesozoic and Tertiary

in the Jivuan Depression, North China Basin were estimated.

The annealing temperatures of the apatite fission
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tracks were 67-74 'C and 114-125 C corresponding to the Tertiary samples and Mesozoic samples respectively.
Based on the anneal modeling method, the calculated subsurface temperature gradients were 2. 9 'C/ 100m in the
Mesozoic, and 3. 1°C/100m in the Tertiary respectively. The different temperature gradients betw een the M eso-
zoic and Tertiary were resulted from different tectonic movements in the studied area, where a great lake depre-
ssion (with lower temperature gradient) was formed in Mesozoic, and become a rift ( with higher temperature
gradient) in Tertiary. These temperature gradients were applied successfully in assessment of thermal evolution
of organic matters of source rocks, and in estimation of generated petroleum quantity in the Jiyuan Depression.
Therefore, estimation of paleo-geotemperatures with apatite fission tracks is an useful tool in rebuilding basin
thermal evolution, even in the basin with different tectonic natures.

Key words: fission track; apatite; paleo-geotemperature gradient; Jiyuan Depression; North China Basin

( continued from page 554)

Abstract: A new method was used to separate authigenic clay minerals in sedimentary rocks —a repetitive free
zing-thaw ing process. The aim of this process was to disaggregate rock samples using the volume expansion of
water that impregnates samples. The new method can avoid the shortcoming that a conventional crushing pro-
duces an over-crushing of the larger grains of a rock, creating artificially clay-sized particles which become inti-
mately mixed with the natural clay component of the rock. For the most of our samples, fractions smaller than
IHm , the new method already remove the presence of K-feldspar, while the conventional method can not
achieve; In addition, with the reduction of grain size, the content of detritus illite in clay mineral component de-
creased gradually. For our samples, in the most of fractions smaller than 0. 2Hm, the content of detritus illite <

5% , in some of them, the detritus illite already removed.

Key words: authigenic clay minerals; separation and purification; repetitive freezing-thaw ing method





