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POST PALZOZOIC FORMATIONS OF THE MﬁN YIN AKD
LAI WU VAELEYS OF SHANTUNG.

BY H. C. T'AN

- INTRODTCTION.

~ I was appointed to accompany Dr. J. G. Andersson to {ake a irip in
central Shentung, especislly in Mén Yin (5[2) and Lai Wu (%) val]eya,
for ihe purpose of collecting fossils and observing the rost- I’a]mozmc forma-
tions, Wo came back to Peking in December, 1922, Tho -conclum:r
oblained from this irip makes ihe geology of Shantung -clearer {han befors,
though we spent only three weeks in the ficld, I shall iy to_slate he
formations observed, and the imporiant points ooncemmg 1119 geology of

Shantung,
ForMaTIiONS,

Daring this trip we have not, paid any attention to {he forma:{igns prior
to the Mesozoic. The formations observed are Red Sandslone, Ménying
Seriea and the Eocene Series,

Red Sandstone;~—In the Mén Yin Valley this formation is in fault
contact with the Ordovician limeslone and Pal®ozoic coa! series, It consists
chiefly of red sandstones, and of eonglomerate in the uppermost part. The
pebbles contained in the latter are mostly made of quartzite and cccasionally

‘of limestone. The sandstone is frequently eross-bedded, compact and not
coarse. In the Lai Wu Valley it rests upon the yellowish white, coarse sand-
stone which may correspond to the quartzose sandstone usually overlying the
Palzozoic coal series. In Shantung the real contact between theso two
sandslones so far bas not yet been clearly observed. The lower red sandstone
is aleo cross-bedded, without conglomerate in the upper pai't, but inveded by
syenite dykes. The thickness of this formation is indeterminable in the Mén
Yin Valley on sccount of its incomplete exposure; but in the Lai Wu Valloy
the thickness is estimated at about 700 meters. No fossils were found in
this sandstone, so that ils age cannot be delermined. But according to its
pbsition it may be regarded a8 Permian or Triassic, and especially the latter
snita the case baiter than the former.

The Ményin Series ~—This series overlies the Red Sandstone hkaly
in disconformable contact. It is largely coraposed of green sandstone, and
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somewhere the tuff-conglomerale plays an imporiant role in {his formalion.
In the northwestern part of the Mén Yin district {he lower part of this series -
comprises yellow or green conglimeralic sandstone, yellow or greenish sand-
stone and shale, somewhere being cross-bedded. The middlo part contains
green shale; sandstone and greenish-gandy shale. The upper part embrsces
green eandsione and violet and brown shele. In ihe vicinify of the Mén Yin
City 1he lower part consisis of gray, grcenish and brownish shaly sandsiene,
and green, hard, ecarse sandslone. The middle part consists of green tofl-
con.;:lomeraie, {uff interbedded with yellowish gray sandy shale and green
shnly sandstone. The upper. part includes green, yellow and violot shales;
gandstone inferbedded- wilh reddish, yellowish, and. greyish clay; grayish,
locge sandstone and {vff-corglemerate. In the Lai Wu Valley this ecries is
composed of grny and green shaly sandslone, somelimes being brownish and
incloding numerous igneous inlrusions. But somewhere it eomprises orly
voleanic materials, such as. green {uff conplomerate, breccia, toff and lava
flow, without any sandsione, The thickness of this series. is varieble. Tt is
estimntrd at 830 meters in the norlhweslarn .part of the Mén Yin' district;
1240 melers in the vicinity of the Mén Yin Cily. Tn the Lai Wu Valley it
smounis 1o 260 melers, Lut that part which coniains voleanic materizls hns
consideralle {hickneas.

Thia sorics bears an ahundance of fossils, both animals and plants,
The animal fossils are Dinosauris, tortles, fisheg and mussels. The plant
fossils ave represenied by wood-trunk and various leaves. They will he
deseribed and published in near future afier being properly studied. The
hones of Dinoseuria aro contained in the lower and middle parts of the Meén-
vin Series; found in the neighhotrhood of Ning Chia Kou, e small village 35
li N.W. from the Mén Yin Cily. The turtles and fishes were oblained
mosily from the middle part of this series-oceurring in' the vicinity of Ning
Chia Kou. The mussels oceur in the vicinities of Ning Chia Xou and the
Msn Ying City and are also contained in the middle part The plant fossils
wero found from the middle and upper parls of thie series. So far a3 we
know from Lhe fossils coutained, it is nearly confirmable thnt this series can
be roferred Lo the Jurassic and a part of it may extend to early Crolnceous.

The Eocene :—This serics rests disconformobly upon the Ményin
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Series; the name, Wenho Conglomerate called by B. Willig, 'in fact, denotes
only the uppermost part of {his series. It is chiefly ecmposed of red sands,
clay and conglomerale, conlaining yellow, gray sandsione, marl and limcslone,
occasionally with dark-grdy shale which secms to tc cartonaceous. . Jn (he
Mén Yin Valley the Jower part of the series consists of -red rands and loose
conglomerate, the pebbles of which are of red quarlzile, limestone and igneous
rocks such as ryenite and diorile.- The middle part compises red sands,
yollow, groy and greenish sandstone, grayish cloy, dark-gray -chele,. while-
grny paper shales, gray-greenish marl and gray-white limestone, including a
plenty of caicareons concrolions, the marl apd Jimestone are represented in
several bods which are from less than half wmeler to- o.I_Jout iwo melers in
thickness. The upper part includes conglomerate and ;red sands, the.pebbles
of the former are mostly of limestono and of igneous rooks such. ag: porplry
and dinbase, and mostly larger:than thoso contnined in the lower part, In
~ the Lai Wu Valley the lower part consists of red sands and clay with loose
conglomerale -beds, the pebbles of which nre mostly made of limeslone. In
the vicinity of the diorite beds, norih of the Lai Wu City, the red sands
contain abundance of feldspar grains, nnd the pebbles of the conglomerate
heds-are partly mlﬁposed of diorite which j8 the same as what constilules the
main intrusive hody. The middle part contains red sande interbedded swith
vellow, groy, greenish and white. gy sandstone, including numerous beds of
grayish white limestone. The apper part is & conglomerate oceasionally with
' red sands. Along the horder helween the Lai Wu and T'ai An distriets we
met with some outerops of vellow, green sandstone and white limestone which
may nlso be referred to the same series. The thickness of this series is
variablo, from 00-1100 meters in the Mén Yin Vulley; in the Lai Wu Valloy
the thickest part is estimaled at I670 melers, but somo parts being not more
than 200 melers. ,
The Eocene conlains a plenty of fossils, such ag gastropodn, voptiles,
mammals and fish-bones. Tha Castropoda were found from the grayish
while limestone in the middle part of this series at many localities, especially
in the Mén Yin Valley and Li Chia Chén in the Lai Wu Valloy., Among them
Helix and Planorbis are the prevailing types. The mammals and repiiles.are
contnined in the grayish while and greenish marl and sandsione in the mididlo
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part of {his series, occurring in 1he vicinilies of Hsin T'ai and Evan Chuang
in the Mén Yiog Valley (and Li Chia Chen in the Lai Wu Vﬂ]ley) . They are
repreeemed by a mandible with leeth and various kinks of molars and tosks.
The fish-bones are frequently asociated with mammeds and replilés, mosily
found from the grayich white hn:!ealona in tze neightourhoed of Li Chis Chén.

fonc:.usmnl
After taking tbjs tnp three Important geological questions become
fairly eettled.

(X) The Eocene beds ars wa!l developed and wide-spread in Shaniung:

Most of ‘the formations priof 1o the Cenozoio were obterved end
' sluched by the geologists who have been in Ehanf.ung Bat they knew very
little about the Cenozoic depomla except the 'Wenho Conglomemte which was
obterved and referred to‘ihe Tertlary by Bmley W:ﬂlm 'The Eocene beds
. which we found in this trip are -very thick. and spread 1n most peart of the
Mén Yin and Lai Wu velleys. The Wenho Conglnmerate i only the upfer-
most part of the Eocens, Moreover, - taking- {hess beds to compare with what
was met with in Shapiung durmg the’ ]ast few; years, the jdentical strata and
resembled formation seem to occur in many places.  In the big.valley, south of
Méng Shan range, from Lin Yi (§¥) to Ning Yang (ﬁ [3), some sirata are
exactly the eame as the Eocene beds oceurring in the Mén Yin end Lai Wu
valleys and they spread widely. In emstern Shantung occurs a formation
which overlies the tuff-conglomerate and comprises red, loose eandstone
interbedded with conglomerate, varigated clay and shales, including caleareous
concretions gimilar to those contained -in the Eocene beds. I believe __timt
this formation can be referred to Eocene. Thus the Eocene beds, which
have not been taken into account before will play an 1mportant role in the
sl.rahgmphy of Shantung horeafter,

(2} The harizons of the post-Palzozoic formations are mostly deter-
mined:

The age of the formalions older than Mesozoic has been precisely
determined by the geologists who have' worked in Shantung, But they have not
acourately studied the post-Palzozoic beds. 'Bailey Willis grouped the upper-
most part of the Eocene under the name of Wenho Conglomerate-and applied
the name Sint'ai Formation o cover the Permo.Triassic red sandston, the
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Ményin eeries, and the lower and middle parts of the Eocens, and rearded
the whole group a8 Permo-Mesozoic. Between the two groups an unconformity
is thought to cccar. Now the geological mges of thess formation mostly
become clear and we may say that there i8 no unconformity below the
‘Wenho Conglomerats,

However, belween the Red Sandstone and ‘the Méuym Series bere
geems to exist a disteonformity, though they have nearly the same strike and
dipping angles. The uppermost part of the Red Sandstone of the Mén Yin:
Valley i8 a.coarse conglowerate, but in the Lai Wu Valley it is net, This
may show that the Red Sandstone had undergone erdsion before the Ményin
Series deposited. And, between the Ményin Series aud the Eooetis there
i8 & real disconformity which can be confirmed by the fact that in the Lei Wu
Valley the lower part of the Eocene containg diorite body snd its pabbles,
which may becontemporaneoua with or Little later than the Ményin Series.
This shows.that the diorite body ‘and the Monyin Series have been eroded
before the Eocene deposits were formed.

(3) The age of principal faulis of ceniral Shantung should be modified:

There are many” big faulis in central Shantung, which made the
gbrata faulted downwards to forn big valleys, Ményiﬁ and Lai Wu are but
two examples of much kind of valleys. The down-throw-sides of these faults
are mwually comp&!ed of the Red SBandstons, the Ményin Series and the
Eocene, on the northern upthrow-sides are the Cambro.Ordovician and the
Prlxzozoie Coal Series. Somewhere, the throw cen be estimated at not les
than 4000 m. Bailey Willis infered that the faulting occurred during the
early Terliary and thought the Wenho Conglomerate is later than the fanlting
and the material contained in the conglomerate was derived from the upthrow-
sides of the big faults. But so far as it i3 mentioned above, the Wenho
Jonglomerate hes been brought in contact with the Archean gneiss and some-
where brecein exists along the fault-line, Hence it is undoubted that the
Wenho Conglomerate is older than the faulting. And the Wenho Conglo-
merate is but a part of the Eocene. So the faulling might Le dated to
Oligocene or Miocene, but it can not be Jater than Mioccene becauss in
uorthern China the Pliocene red clay has not been affected by folding and
faulting,





