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Table 1 Detlermination evidence of the mineral geothermometer
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Table 2 Initial formation temperature of quartz voergrowth

and step-like garnet
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AUTHIGENIC ORIGIN AND FORMATION TEMPERATURE

OF STEP-LIKE GARNET FROM LOWER TERTIARY
SANDSTONE, SHENGLI OIL FIELD, SHANDONG

Zhou Zili
(Geological Research Institute of the Shengli oil Field)

Abstract

Step-like garnets, i.e. garnets with faceted surface, occur in heavy minerals

from the reservoir rocks of Lower Tertiary sandstones. Many people suggested

that it resulted from dissolution or chemical etching,

this is not true in the study area.

but many evidences show that

The writer suggests that it is an suthigenic

mineral and can be used as an excellent mineral geothermometer.

Studies by means of SEM show that the surface microtexture of the step-like
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garnets consisted of euhedral crystal faces are very regular and well defined, no
evidence of dissolution or chemical etching can be found. The chemical compositions
are analyzed by energy dispesive analyser, which indicates that all of the authigenic
garnets have certain chemical compositions similar to those of almandine.

The authigenic garnet is an excellent mineral geothermometer, its distribution is
closely related to its burial depth and the geothermal gradient. It is found in Oligocene
sandstones at depth more than 2100m, the amount of the step-like garnets increases
with the increase of burial depth, the size of its crystal faces becomes larger and
the shape tends to more complex and more variable.

The studied area was a downfaulted basin with continuous subsidence during
Cenozoic Period and favours to study the burial diagenetic minerals. In comparison
of the calculated temperature correspoding to depths of various burial diagenetic
minerals with the measured temperature of these minerals in studied area, it is
suggested that the calculated temperature is approximate or equal to the temper-
ature limit of these mineral formation. According to the calculation results of the
data from 13 wells, it is demonstrated that the step-like garnets are formed at 9257T,
which approximates to the threshold temperature (93C) of the oil generation in
Dongying Basin. It is important for the evolution of source rocks and reservior
rocks in a new exploration area.

Detailed investigations of more deeply-buried sediments have shown that several
kinds of burial diagenesis involving the almandine formation or precipitaion can
contempraneously occur, such as the conversion of the smectite to illite in mudstone
and the dissolution of the feldspar in sandstone. The coversion of smectite to illite
involves the release of a considerable number of components including Fe, Mg, Si,

all of which are required for the almandine formation.
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