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PREFACE

Shanwang is a small villlage 22km E to the Lingu County, |

Shandong. Nearby, the very fine-layered diatomacerous

shale is well developed. It was formed in the Miocene, about
18 million years ago. It has long been depicted as Wan
juanshu"the book of ten thousand volumes".
The place is well known for its exquisite and well-pre-
served fossils, likened often to "A treasure house of fossils".
So far more than 6 hundred species belonging to ten-odd
phyla of organisms have been found. Among the plants there
are briophyte, pteridophyte, gymnosperm and angiosperm.
The fossllized stems and leaves are the most numerous; the
flowers, fruits and seeds are often delicately preserved.
Among fossil animals there are spiders insects, fishes,
amphibians, reptiles, birds and mammals. The insects, some-
times, preserved their original gorgeous colour,with the veins
of the wings clearly seen. Tadpoles, metamorphoing frags
with long or short tails and fully adult frogs recapitulated their |
life-ciclc from water to land. The birds are usually rare pre- |
served as fossils, but five species have so far been found i
here. |
In fact, the excavation in great quantities of the |
Shanwang Basin began in 1955, its purpose at that time is not
for fossil but open mines such as diatomite, phosphorus and
peat, Diatomite is a raw material for chemical industry. Be-
cause of the fossils associated with this mines, so they have
been excavated together, this way of excavation was influ-
enced by the social need of the diatomite and the work contin- |
ued to 1980 intermittently, there were bound to use bulldozers
and trucks and demolitions in the work,it is undoubtedly doing |
great damage to the fossils. Although no one took the matter |
seriously, many colleges and scientific institutes have col-
lected fossil samples in Shanwang. The Beijing Natural Mu-
seum, Shanghai Museum and Shandong Museum all have
exhibits of the Shanwang fossils specially. Some valuable
fossils had been founded by the workers of the diatomite
mine. The fossil Shandongornis shanwangensis was found
by the workers in 1976 and was delivered it to the Shandong
Museum.
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In 1978, the paleontological society of China convened
an on-the-spot meeting in Shanwang and the Chinese Scien-
tific Association reported the State Council the proposal for
establishing the" Shanwang Natural protectorate”, and on
February 17. 1980. the State Council approved the report and
Shanwang was classified as first-rate natural protectorate, the
government of Shandong Province established a correspond-
ing administrative setup. The Shanwang Paleontological Pro-
tect Institute. the government of Linqu County founded the
Shangwang Paleontological Museum on April 5,1985, there
are more than twenty thousand samples in the museum at
present. It has become a scientific base and by academic ex-
changes and international cooperations, the research work of
Shanwang fossils is developing to a multidiscipline and syn-
thetical study.
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WHAT IS FOSSIL
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The living organism itself or its excrements buried under-
ground and under the condition of being completely cut off
from air and without oxidation, went through a long time (gen-
erally counted in millions of years) replacement, the-mineral
materials replaced the organic matter, and the organism or its
excrements became "petrified”, but without altering the origi-
nal substances, so the fossil formed.

The vestiges of organism (as footprintjor its molds (as
skin molds) also could be petrified, it is generally called imprint
fossil.

The term fossil was at first loosely applied to any exca-
vated object found underground whether rocks, minerals or
odds and ends, but it gradually came to be restricted to the
organisms as now defined, including any recognizable or-
ganic structure or impression of the same.preserved from the
geologic past.
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Formation of animal fossils

a

SYERE . SR B BRI A

This animal happened to die in a lagoon or swamp

b
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The body was rapidly covered by sediment and was protected
from decay or destruction by oxidation and scavengers
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All or part of the arganic structure of the skeleton was re-
placed by minerals in the water which filtered through the
bones. The remains were thus preserved as fossils

d
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The fossils were exposad when the rocks were weathered or
disturbed by earth moverment
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MIOCENE
o @ 1t FTELEMEE BERYFR
Era Period | Epoch Evolution of maior lite-foms Years ago
it '
Holocene . {
% ISR NZERK
BmL — 0.01EAE
Quaternary Modern plants Age of man -
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The Miocene is a term of Geochronology,representing a
period of geological history in late Tertiary of Cenozoic. It

¢§ﬁﬂi%t& EE{{'—_'I'—"[PE{]_/I\'@ffi: .—Eik% iﬁ'i{kﬂﬁ%gﬁz lasted for as |Oﬂg as 23.3—5.2 million years BP.The sedimen-
R — R S R A ﬁ@qﬂqwm‘k ¢4 %96 40330 520 tation time of the Shanwang Series was in the later stage of
TidEh. WEERELARRIET 2 i iR . earlyTqu;O?:inmzte in Miocene was much warmer than that of
RE BSIEILIIERIES S . KRS ER . BEYES o

- N . - - today. Most of the modern animals and plants either appeared
MHEHRAAMINAREE, BiLPHUREDRILE or their close ancestors had already came forward at that

BRI TEERA. time therefore Miocene is an important period in the evolutive

course of the organisms.
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A SURVEY OF GEOLOGY
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The Shanwang area is situated in the northeastern part
of the plateformal antiform of western Shandong of the North
China platform, and at the southern side of the Changle De-
pression. The east side is the main fault.the Tangwu-Gegou
deep fault of the Tancheng-Lujiang fault Zone; and the west-
ern side is Yidu great faut.Few fold structure was found in this
area, and a large number of NNE and NW faults developed,
they all belong to the Tanchen-Lujiang fault system. The ter-
rain slopes of the area gentlely, is a hilly land with an elevation
generally of 200—400 meters.

The strata extensively distributed in the Shanwang area
are the Neogene basic and ultrabasic volcanic rock and inter-
bedded sedimentary rock, only a few Archean gneiss lie on
the southwestern part, and there is rather thick sedimentary
rock in several little basins. The Neogene system here which
can be divided into three series from bottom to top succes-
sively are Niushan, Shanwang and Yaoshan series. The beds
are dipping gentlely, there are not the fold structure on the
whole and the beds are often affected by small faults, a series
of deep gullies parallel to the main tectonic direction devel-
oped and deposited thick loess in them, thus, the inferences

can be drawn that the tectogenetic movement took up lift and
fault as the dominant factors.

The Shanwang basin is a roundshaped one with a di-
ameter about 1 kilometer, and the basal bed of this Miocene
basin is basalt of the Niushan series. Immediately above the
Shanwnag series extends the protecting cap of basalt, mainly
the fine and compact olivine basalt. The Shanwang series,
main strata in the basin, can be divided into the upper, middle
and lower sections.

The lower section of the Shanwang series is exposed
around the basin, composed of volcanic agglomerate breccia.
The thickness is 1—27m.and locally 50m. This part overlies
the basalt conformably.

The lower part of the middle section are composed of
diatomaceous shale, interbedded with oil shale, containing
much phosphorite nodules and abundant organic fossils; and
the upper part of is yellowish mudstone, clay shale, the thick-
ness about 50 meters, transiting to the lower section.

The lower part of the upper section is basanite, and the
upper part is alkaline olivine basalt, | meter of carbonaceous
shale between them. The total thickness 4—20 meters
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THE MAIN STAGES OF EVOLUTION
OF THE SHANWANG LAKE
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The Shanwang Lake was a lake basin one kilometer in
length and breadth.Before the sedimentation of the
Shanwang series, this area was at active period of crust
movement. There were extensive volcanic eruptions many
times, and on what had been formed, the Shanwang area
shaped a depressed ground. Along with the enhancement of |
crust movement, this area had subsided gradually, and the |
streams all around co-verged in the lake basin. it was the em- |
bryonic form of the Shanwang Lake.
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THE INITIAL STAGE OF THE FORMATION OF THE
SHANWANG LAKE

Stratigraphically, it consisted of a group of clastic sandy
clay. interbedded with thin dark-grey mudstones and grey- |
white diatomites, distributed in the border districts of the lake.

The space of the lakewater was rather small and the co-

niferous trees grew flourishingly at the mountainous regions
all around. and in the lowlying lakesides, the broadleaf trees
and deciducus-leaf trees as the dominant plant landscope
and at the shallow lakewaler near the borders, a few Burreed
and potamoget on were developed. On the basis of the analy-
sis of the ecological environment of the flora in this area, the
climate at that time should be a warm period under the North-
ern Subtropical cimate.
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In this stage. the main part of the strata of the Shanwang
series was developed. On the whole, the stratigraphical units
thick and stable, are composed of a set of grey-white fine
diatomite. parti-coloured mudstone and shale, thus the space
of the lakebasin was greatest in this stage, the terrain slopes
of the place were gradually gentle and the climate was further
warm and moist, there were mixed forests of broadleaf and
deciduous leaf trees that contained evergreen broadleaf com-
ponent parts. Only at the hilly land far around the lake. some
coniferous trees mainly Pinus were developed. Owing to the
warm climate and rich rain water, some aquatic herbaceous
plants came to grow and some Trapaceae plants developed in
the lake. The climate at that time in the Shanwang area was
further warm and moisten, it was a warm-moist period of the
Northern subtropical zone,
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THE DECLINE STAGE OF THE SHANWANG LAKE

As the crust movement became active again at that time,
the volcanic eruptions broke out repeatedly.the difference of
heights of topography in this area enhanced that caused enor-
mous losses to the lake area, and the marshlands appeared
locally.therefore, the strata of this stage are very limited and
thin.the main rocks are dark carbonaceous shale and
particoloured mudstone, reflecting the sedimentary style of
marsh.The sporopollen statistics shows that the species of
the mountainious coniferous vegetation increased relatively
again, and the Trapaceae plants disappeared, some terres-
trial plants obviously increased but their subtropical composi-
tion was reduced, thus this stage may be called a pleasantly
cool period of the subtropical zone.

To state succinctly, evolution of the Shanwang Lake was
controlled by the levels of crust movement and the climate
variations on the whole.
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BRIEF HISTORY AND PRESENT

SITUATION OF THE RESEARCH

In the Autumn of 1934, Young Chung-chien and Bian
Meinian, in the employ of the Cenozoic Laboratory of National
Geological Survey, went to the Sishui-Xintai area of
Shandong Province for field work. They paid a visit to Profes-
sor Jas Cameron Scott, Chief of the Department of Geology of
Qilu University, they noticed the fossil fishes and plants in the
exhibition hall of the department, but they had no time to pay
attention to them, and when they returned to Beijing, they
thought highly of these fossils.

Later on, in Spring 1935, Weng Wenho, the Director of
the National Geological Survey, was informed that some
"dragon bones" had been recently unearthed in Changle,
Shandong, andYoung Chungchien also considered it is possi-
ble to find dinosaur fossils in the Changle area, then he set out
to condact a research into this case.

When he visited Prof. Scott again in
Jinan Young acquired detailed situation of
the Shanwang fossils. As far as Scott know-
ing, the fossils recovered in the place
1—1.5km N.E. from the Shanwang village,
they were excavated by Paul Berge in 1900
and he handled these fossils to Hays who
lived in the Tong County at that time, then
the fossils were attributed to the Qilu Univer-

sity.

Hini2#42(1897—1979)



