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THE LIAOHO GROUP AND THE CHARACTERS OF ITS
PHOSPHATE-BEARING BEDS IN THE AREA
BETWEEN FENGCHENG AND PENCHI,
LIAONING

Ma Tzu-car anp LiNn Yu-msiNnG

(Abstract)

The Liacho Group consists of thin-bedded to massive grey to greyish-white phyllites,
schists, crystalline limestones, granulites and quartzites. It forms an asymmetrical syn-
clinorium, known as Ai-yang-yingkou synclinorium, with an axis striking NEE. It is sub-
divided into three Series: the Langtzushan Series, the Tashihchiao Series and the Kaiping
Series.

The Langtzushan Series is underlain by the Archean Anshan Group with a distinct
angular unconformity. Its lower part consists of granulites, quartzites and schists, 500 m
in thickness, its middle part consists of greyish-white quartzites, and schists and white
tremolite marbles, while its upper part consists of grey schists, white tremolite or dolo-
mitic marbles with a thickness of about 900—1500 m.

The Tashihchiao Series 810—3000 m in thickness, is characterized by various kinds of
thick-bedded marbles, intercalated with schists and phyllites both in its upper and lower
patts.

The Kaiping Series, more than 2100 m in thickness, consists of phyllites and schists,
usually with white quartzite intercalations.

In 1963 the authors observed a pronounced unconformity between the Anshan Group
and the Liaoho Group at Howfin, Anshan, where the lower part of the Liacho Group
directly overlies the muscovite quartz schists of the Anshan Group. The former dips to
350° with an angle of 20°, while the latter, to 295° with an angle of 34°. The
absolute-age of the muscovite taken from the Anshan schists is determined as 2,211 m.y.,
while the absolute age of the muscovite taken from the biotite schists of the lower Lang-
tzushan Series (Liaoho Group) at Chichiaputsu, Penchi, is reported to be 1,733 m.y.

Considering the unconformity stated above and similar conditions existing between
the two groups in other districts of eastern and northern China, the writers suggest that
an intensive regional crustal movement should have taken place at the end of the Archean
Era. This has been named Anshan Movement.

So far as known, there are two phosphate-bearing series in the Pre-Sinian sequence
of Liaotung. The upper series occurs near the base of the Tashihchiao Series and the
lower one in the upper Langtzushan Series.

The upper phosphate-bearing series is widely distributed along the northern limb of
the synclinorium mentioned above. Its characters are given as follows: 1) It occurs
at the base of a transgressive series above the erosional surface and below thick-bedded
crystalline limestones; 2) It shows a rather normal differentiation of lithofacies, begin-
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ning from fragmental rocks, changing to argillaceous rocks and finally to carbonate rocks;
3) All the phosphorus-bearing minerals accumulated in the transitional zone between:
the argillaceous and carbonate rocks; 4) The argillaceous rocks are rich in pyrite and’
carbonaceous matter. ' ’ '

From the foregoing facts, the writers assume that the upper series was formed in a
rather stable region with a warm climate and a reducing environment. It might have been
formed in an enclosed, shallow-marine basin.

The characters of the lower phosphate-bearing series are summarized as follows: 1)
The series as a whole is rather stable both in thickness and in extension, but the pho-
sphate beds themselves usually occur in lenses; 2) The series consists of several cyclo-
thems or cycles of sedimentation, and the phosphate beds occur at the top of theses
cyclothems; 3) Most of the phosphate beds are located in the transitional zone from the:
argillites to the carbonatites but at the base of the latter.

Considering the foregoing facts and the fact that the dolomitic rocks are rich im
organic matter, ‘the lower phosphate-bearing series might have also been formed. in: an.
enclosed shallow-marine basin.
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