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PRELIMINARY DISCUSSION OF THE GEOLOGICAL EVENTS BEFORE
THE FORMATION OF THE TUMEN GROUP IN WESTERN SHANDONG

Cao Guoguan, Wang Zhiben, Dong Yijie, Zheng Liangzi, Zhang Chengji

(The Shandong Bureau of Geology and Mineral Resources

Abstract

The voluminous basement complex occurred in Western Shandong, which
has a regional strike in NW or NNW, underlies the Tumen Group which has
an isotopic age older than 738 m,y,

Some important geological problems in terms of this hilly land have nnt
yet been settled, A study of volcano-sedimentary series is very important
for understanding the basement crystalline rocks, In addition, a thorough
research ol geological evants of Early Ipre—cambrian has a great significance
on the evolution of the crust, A tentative table of the geological évents in
Western Shandong was proposed in this paper,

To establish a sequence of pgeologic events, itis necessary to distinguish
the upper crustal rocks and to know their nature, There is somewhat a
difficulty now to set its upper boundary accurately, From the f{field
observations, it is assumed that these comprising the sialic crust underlie
the Yanlingguan Formation, Under the conditions of a thinner earth’s crust
and the high thermal gradient in that time, the upper crustal rocks were
mingled products with some part of the older lithosphére and Archean geologic
bodies in the course of accretion of the crust due to mantle differentiatio‘n.
They consist of the “Wanshanzhuang Form,” and the“Taipingding Form,”
deemed as stratigraphic system earlier which are, in fact, only relics of
volcano-sedimentary rocks remoulded by large amount of migmatized or
granitized granodiorites, The age of crustal rocks seems’ no morec than 3000
m,y.

Based upon the field observations, the writers have proposed a sequence
of the geologic events for describing the evolution of the earth’s crust in
this region, The chief events and their relationship can be summarized as
follows,

1, On thesial upper crustal rocks there is a sequence of volcéno-sedimEn-

tary rocks of which the lowest part is the Yanlingguan Form,(Arty) composed
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mostly of bas1c, ultrabasic lavas and volcanic debris with minor intrusions
accumulated rn the marginal 'sea” irodgh' in the ! fromt of island.arc,and
accompanied ' with mineralization of Fé,Au;Ni,Cu- €tc¢ijand. then Tollows
the Shancaoyu Form,(Arts) that is characterized by the rapid deposition
dnd the simple in composition and was originated from silty material and
possible acid pyroclasts, They were formed before 2500 m.y.

Af ter this there is no geologic record' found ‘héere for a long interval
about 700m,y, Just a little earlier than 1753 m,y,., were deposited the Jinin
Group(Pt?J) of Mid- Prote,rozow age which are composed of pelitic rocks
and medium pyroclasts Th€1€ is no strat1graph1c sequence for another 7000m V.
interval due to the crustal uphftlng until the dep051t1on of the Tumen Group
about 1000 m,y. ago, o ’

2. Two phases of reglonal metamorphxsm have been defined, The early
one‘ estabhshed by Prof,Y.C Cheng,etal is termed as Xintai Phase and
denotf‘s a regional metamorphlsm termmated at 2450m,y, ako that caused the
amPhxbohtL facies meLamorph1sm of Talshan Group, ThC second one named
as Jinin Phase occured 1753 my, ago ‘which caused Jinin Group lo be
metamorphosed in greenschist facie.s'.» _ '

3, After the Xintai Phase an old confintntal nucleus was formed in a cour-
se of consolldatmn that was followed bf an uphffmg (epeirogenic) movement,
Under this background two eplsodes of 'tectonism took place with the first
one in 2250- -2300m,y, aad the second one in 2050 2100 m,y, which made the old
nucleus reformed by a compressive stress It appears that the tectonisi in the
second episode was relatlvely stronger than that in the first one, and
probably accompanied by the thrUStmg,. 7 7

The architecture of crustal mo‘,ement in the Mid-Proterozoic Era about 180¢
m,y, ago which d1ffers from that in the Farly Proterozou:, was caused by a
tensile stiress that produced an aulacogen wherein were formed Jinin Group
together with magnetlte d6poslts. Soon after 1700 m,y, there was a second
epeirogenic, movement so this region was in an emergence state and was under
intensive denudation until 738 m,y, ago, Thus the Jinin Group was retained
only at the deeper part'bf the aulacogen ' ‘ B

4, Thermal evants are evidenced by a ser1es of granitization and magmatic
intrusion,The writers have dlStll’lgUISth at least five tectono—magmatu;
activities as follows:

Mid Pt(Pt,) 5 '1'a'0>kre Period, "granitefgabbro 7 1770-1800 m,y,
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(4 Zhongtianmen Period, tonalite,gr, 2050-2100 m.,y,
Early Pt¢Pty) { ) c, : i :
o '3 Gishan ‘Peri_od, migmatitic’ gr, 2250-2300 m.y.
r2 Lienhuashan PeriOd, trOndhjemite >2585 m,Y-

Late Ar(Ar,) | ,
(1 Yanlingguan Period, basic, ultrabasic rocks >2500m.v.



