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THE STUDY OF LATE PRECAMBRIAN STRATA IN THE SOUTHERN

MARGIN OF THE NORTH CHINA PLATFORM(Part of Shaanxi Province)

Abstarct

This book is one of the results of a geological study of Late Precambrian strata
in China_ The investigated region lies in the southern margin of the North China
Platform (Part of Shaanxi Province), including a part of the northern slope of
Qinling and the Weibei region, Its geographical coordinates are east longitude
106° 21/ 110°31/ and northern latitude 34°00’——35°40’,

During the period between 1980 and 1982, having made a study of rock strata,
biological strata, isotopic age, lithofacies palacogeography, fossil glacier, mineral

resources and mathemaiical geology of Late Precambrian strata in this region, an
abundant amount of factual information concerning them was obtained, Their whole
and systematic views are suggested, The major results and the basic view-pointys
are summarized ag follows,

1, On the basis of former research, the systematio study of seotions of Late
Precambrian strata was given in thiz region, The stratum of Upper Precambrian
System which cropped up in Qishan County and Jinfu Mountain in Long County
were subdivided, The sections repressenting the Upper Precambrian in the southern
margin of the North China Platform in the boundary of Xiaoqinling in Shaanxi
were algo subdivided, The succession of the stratum from the bottom to the top
is; Tietonggou Formation, Xionger Group, Gaoshanhe Formation, Longjayuan
Formation, Xunjiansi Formation, Duguan Formation, Fengjiawan Formation,
Shibeigou Formation, and Luoguan Formation, The underlying strata is Taihua
Group of the Archacozic Erathem The upper strata is Xinji Formation of the
Lower Precambrian Series, According to the study of representative sections,
the contact between several major stratum of Upper Precambrian in the region
are; Xionger Group and Tietonggou Formation, Gaoshanhe Formation and Xionger
Group, Shibeigou Formaton and Fengjiawan Formation are all in discordant
oontacts, There are parallel discordant contacts between Longjiayuan Formation
and Gaoshanhe Formation, Luoquan Formation and Shibeigou Formation, among
which Luoquan Formation still has a discordant phenomenon above the Fengjiawan
Formation, Tietonggou Formation discords above the Taihua Group of Arohaeozio
Erathem The Luoquan Formation is in parallel unconformity below the Xinji
Formation of lower Precambrian Series, According to the ocontact of stratum, the
isotopic age (722 million years)obtained from Luoquan Formation and micro-ghell
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fossils (such as Helcionella, Brachiopods etc)) discovered from the bottom of
Xinji Formation of the Lower Precambrian Series, the top boundary of Upper
Precambrian in this area is determined in the discordant plane between the Luoquan
Formation and the Xinji Formation According to the age data(1500 million years)
in the Zhangjeaping Granitic Mags which, iniruded into the strata of the Tietonggou
Formation, the contacts of stratum and analysiz of information of the regional
correla tion, its bottom boundary is determined on the discordant plane between
the Tietonggou Formation and underlying Taihua Group,

2, Stromatolith in this area is studied systematically ard a large number of
specimens of stromatolite were collested, 17 groups and 27 types (among them 14
types are not determined) in all have been described, Three different characteristic
assemblages of stromatolite have been divided: The first assemblage is found in
the middle sub-Formation of the Gaoshanhe Formation, Tt mainly contains Crypto-
zoon e, Stratifera £+, Litia dongginlingensis, Kussiclla f+,Xiayingelia fo
and so on, Stromatolite of this assemblage often makes up small stratoid reef bodies_
The stromatolithic bodies are dominating in stratiform and stratoid-form, and in
turn are the shaped cabbage and columnar, Fach body is small and they arranged
closely each other, The boundaries between them are not clear, developing conj-
unot layer and with shell microstructure, The disiribution of the stromatolite in
the vertical section has a certain regularity, The stratified form, cabbage form
and stratified columnar form are mainly at the lower level, the simple columnar
type is upwards, The types of siromatolites and their characteristics are similar to
the Upper Precambrian in Ji County, The second assemblage is found in the Long-
Jiayuan Formation and Xunjiansi Formation, which ig widely distributed and the
most consistent assemblage in the region_ ir The representative examples are: Con-
ophyton shanpolingensis, Colonmella, Pscucogymnosolen, Luoyukeuella, Lengi-
columella, Xiaoginlingella, Microstylus, Lochmecolumella, Conophyt on con~
celiosum ete, Besides of them, those with their symbiosis are; Osagia, Kussiella,
Stratifera eot, This type of assemblage is complex and the size of the stromato-
lithic bodies is very different. The bigger ones, such as Colonnella, Conophyton
eto, may be 40 centimeters high and 5 centimeters in diameter, The smaller ones,

for example Pscudogymnosolenidae, Siratifera ete, may only be 05 3 om

high and 0 5——1 ocm in diameter, The form of the stromatolithic bodies in general -

have multiple bifurcation and are characterized by algal filamentous traces of
radioactive arrangement, These traces indicated that by comparison of this forma-
tion with the first assemblage, an essential change took place, The bigger body
Conophyton and siromatolite Colonnella with complex bifureation for the firgt
time appeared as digtinct in the first assemblage, The characteristios of the facies
of siromatolite in this assemblage are similar to that of stromatolite from the Yang-
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zhuang Formation to the Wumishan Formation of the stratotype sections of Upper
Precambrian in Ji County, They are equal to its third assemblage of stromatolite,
The third assemblage is found in the Duguan Formation and Fengjiawan Forma-
tion, Its repredentative examples arc; Chihsienella, Baicalia, Tungussia, and
Anabaria ete. Besides, there are Pseudotielingella, Paracolonmella, Inzeria,
J acut ophyton, Conophyton, Colonnella etc. with symbiosis, The characieristics
of this assemblage are; The stromatolithic bodies are big and ofien make up a
large scale bioherm bodies, They have frequent bifurcation and their bifurcation
iz a multiple of two or more times, By the side of columnar bodies there are
gpeclal walls made of mimie sticky liquids, Therefore, the boundary between
these columnar bodies is clear and has obvious banded, linear and coagulable block
structure, These characteristics are obviously distinguished from the second assemb-
lage, Above the vertical section, the changing characteriztics of this assemblage
are; Its lower position is a simple parallel bifurcation type in the lead Its upper
position has a complex dispersed bifurcation type in the lead, Their form is, The
lower position mainly has a large body with an obvious phenomenon of expansion
and contraction; the upper position hag a diminishing body and is not the obvious
phenomenon of expansion and confraction. The facial appearance of this assemb-
lage ig similar to that of the stromatolite assemblage of the Tieling Formation in
the stratotype sections of the Upper Precambrian stratum in Ji County and should
be equal to its foueh assemblage, The above information combined with the stratum
and the ages of intrusive bodies (The ages of the a!l rocks Rb-Sr in Gaoshanhe
Formation, Shibeigou Formation and Luoquan Formation are 139442, 902+ 48
and 722 3+5 million years, respectively. The age of U-Pb in Xionger Group isg
1545 million years; the age of all rockg Rb-Sr in granite intruded into the Tie-
tonggou Formation iz 1500 million years. The age of granite U-Pb intruded into
Fengjiawan Formation is 999 million years, It has provided the biogenic chrono-
logical evidence for determining the ages of Upper Precambrian in this region
and the correlation with this region.

3. Acocording to the sections of Upper precambrian in this region, their sedi-
mentation characteristics of the tectonic kinematic plane, the biogenic assembla.ge,‘
isotopic age and other data, through comprehensive analysis, a ocorrelation of the
stratotype sections of Upper Precambrian in the south and in the north China
(Sanxia seotion and Jixian section)was given respectively. Among them the correla-
tion of Luoquan Formation with Nantuo Formation of the Sinian System in the
Sanxia section was also given. The correlation of Shibeigou Formation, Fenjiawan
Formation longjiayuan Formation, Gaoshanhe Formation Tietonggou Forma-
tion with Qingbaikou System, Jixian System and Changcheng System in the Jixian
section is noted. At the same time the ocorrelation with the Upper Precambrian
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stratum of adjacent areas (south of Shanxi and west of Henan Province) is also-
given.

4. Having made a macrocosmic and microcosmic study of glacial rocks of
Luoquan Formation, some new information has been obtained, which provides
evidence for studying glacial types of that time, their development characteristios
and sedimentary facies. According to the information obtained, combining with
an analysis of the characteristics in the regional distribution of Luoguan Forma-
tion (“Zhengyueguan Formation” is called in Ningxia Province), it is thought
that the glacial type during the early sedimentational period of Luoquan Forma-
tion does not have the characteristios of tne typical continental glaciers. It shows
the properties indicating that it blongs to piedmont glaciers. When tne glaciers
moved down along slope and as the temperature increased, a large number of the
glacial meltwater has formed the glacial lake in front of mountain. The major
bodies of glacial rocks of Luoquan Formation were deposited in the surroundings
of agueoglacial lakes. The appearance of a large number of glacial varved clay,
accumulation of falling stone from the floe-ice and part of facies elements (K,
Ba, Sr, Rb, B, Ga) all indicated this. Unsteady blocky sandy conglomerate rocks
without stratification were exposed partially in the bottom of glacial rocks. On the
top surface of the underlying sirata, the glacier pavement with striae developed.
This fact explains that in the early days, when glacier moved forward ard ag the
temperature increased, the recession of ablation took place. These blocky sandy
conglomerates without stratification were formed in front margin of the partial
accumulation of glaciers when the glacier receded. The climate became warmer in
company with a partial marine migration till late period of the Luoquan Forma-
tion. The Luoquan Formation gradually translated into a normal deposition of
comparatively steady neritic facies or gulf facies. It may be shown by the fine
grain size (argillaceous-silt grade), good psephicity and sorting index, high mature
degree of texture, good stratified property and clear stratification. The ratios of
above facies elements approached that of the same kinds of elementy in the sedi-
mentary rooks of normal marine facies. Therefore, the all depositional processes
of Luoquan Formation may be surmmarized as follows: It began at local land
acoumulation of frontal margin of glacier (making up blocky rocks of sandy
conglomerate of bottom intermittent distribution of glacial rocks in lower member)
to ice——aqueous deposition (making up principal part of glacial rocks in the
lower member). In the later stage, the deposition of normal marire facies ended
(making up the sedimeniary rocks of normal marine facies in the upper member).

5. We systematically studied the chraracteristics of palacogeography of litho-
facies during deposition of Gaoshanhe Formation, and obtained a wealth of data
of the facies marks. According to the data gathered, the palaeogeographic maps of
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lithofacies in early, middle and late periods of Gaoshanhe Formation wag made
respectively., The big depositional facies of the three pericds are littoral facies.
Among of them, three sub-facieses (gulf, marginal ghallow and tidal flat) are
divided in the early stage. In the tidal-flat subfacies, four microfacieses (high
tidal flat, middle tidal flat, low tidal flat and tidal under flat) are further
divided. In the middle period, two subfacieses (gulf and tidal flat) are divided.
The four mierofacieses of high tidal flat, middle tidal flat, low tidal flat and
tidal under flat, in the tidal flat subfacies, are further subdivided. Only one
subfacies of littoral tidal flat in the late period can be divided, Moreover, we
analysed the palaeotectonic configuration and the palaeogeomorphological form of
the depositional period of Gaoshanbe Formation ago. After the Archaeozoic Era
this region was basically in a relatively steady and a long suffering denudation
stage. Lying in the connective position of the marginal bench of the Platform
and trough, the tectonic movement seems intenser than that in the interior plat-
form. The palaeotectonic frameworks formed by the tectonic movement in differ-
ent periods have certain continuity. At this time, the southern sides of Hua Mount-
ain and Laoniu Mountain in Xiaoginling region of the southern margin of the
North China Platform, not only developed the active Huayangchuan E-W direc-
tional rift and Laoniushan N-E directional rift, but also had intenser volcanio
activity. It may be noted from the fractural-central volcano eruption in ses bed
of littoral-neritic facies, making up the thick volcanic rocks of Xionger Group,
On the basis of the palaeotectonic framework, the palacogeomorphology formed in
Xiaoginling region is an obvious relief and a very different geomorphological
form in altitude. Its general trend is; high to north and low to south, high to
west and low to east, the relief not flat in the middle. In Huanglongpu and
Hujiawan areas between weinan County and Luonan County, two relative Ilow
digtricts had been formed, in which the Gaoshanhe Formation Wlth thickness
rarying from 180——3920 metres was deposited.

6. At the same time with the study of the Upper Precambrian stratum in
this region, a primary study of inineral resources concerning this region was
produced. The types of ore in this region related to the Uppep Precambrian strata
are:; iron, phosphorous, Potash, manganese, boron, quartzite, dolomite ete. Among
of them, the distributions of boron, manganese and quartzite are scattering,

(1) Iron ore; Iron ore (hematite) deposit concerning with gedimentation in
this region has a fixed horizon in time and in space. Tt ig mainly digtributed at
the bottom of middle and upper subformation of Gaoshanhe Formation, at the bottom
of Shibeigou Formation, on the plane of unconformity of underlying Fengjiawan
Formation and in the upper member of Luoquan Formation. Though there are
more mineralized positions, their tenor, however, is lower in general. In generally,

v 13 »



the tenor of them is 10——304, the highest tenor is 4047, the scale of them is
smaller. The ore bodies are several metres to one hundred metres long. The long-
est one is 390 metres; the thickness in which them is 0,1-——1 metre. The thickest
one is 2.3 metres. Hence, its industrial value is not high.

(2) phosphorous ore; phosphorous ore is mostly distributed in the upper
member of Luoquan Formation. Its occurrence is in two varieties; One type is
lenticular and bedded phosphorous-bearing sandstone, the other one is brecciated
phosphatic rocks. Of the two types, the latter is the more common. Their tenor
of P, O; is 7
scale of them is small and there is no industrial velue.

10%, and the mineralization of phosphorite is dispersively. The

(8) potash; potash is mainly found in the lower subformation of Gaoshanhe
Formation. The potash-bearing rocks are green, gray green oclay rocks and silt
clay rock. The potash-bearing rock formation reached more than 10 layers. The
thickness of a single layer in general is 1 to 2 metres, and the thickest one in
which is 5 to 6 metres. The tenor of K, O content in general is 7 to 89, the
highest in which is 9.2495. Its position is steady, but the natural existing state
of potash has not been studied clearly yet.

(4) Dolomite; Dolomite is widely distributed. It is mainly distributed in the
middle——upper parts of the Luoquan Formation and in partial members of "the
Xunjiansi Formation. Through analysis, some of the dolomite samples in Xunjiansi
-Heiyu areas may reach the requirements of sovent, refractories and the second
grade tenor for glass materials, but the seale of which is not quite clear. At pres-
ent, only the work of prospecting and searching for the Luodian dolomite ore
deposit was made. Its ore body was found in the middle-upper parts of Longjia-
yuan Formation. There are two bodies within them, one body is 450 metres in
length and 65~——95 metres in thickness, the other one is 250 metres in length
and 19 metres in thickness. The chemical components of them are; MgO (21.20%),
Sio, (1.61%), Fe, 0, (0.53%). In Longjiayuan Formation- -Fengjiawan Forma-
tion of Upper precambrian in this region, dolomite is quite development. 'The
business of searching for the dolomite ore deposits which coincided with the indus-
trial requirements continously has still very wide prospects.

Besides the text of the scientific research results in this item, there are three
appendixes in follows.

The appendix 1 is, “The stromatolite of upper precambrian in southern margin
of the North China Platform (Part of Shaanxi Provinee)”. It mainly deseribes the
occurrence position, morphological features, microstructure and assemblages parti-
tion of the stromatolite in this region. The polished surface and the glices of a
large number of specimens have been detailed. At the same time, the ecological
characteristics of stromatolite and its significance on the stratigrapy have been
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