A Summary of the Columnar Sections in Manchuria

Riuji Enpo

More than twenty Japanese stratigraphers and paleontologists including Teiichi
KoBavasHi, Rinji Sarro, Gijin Morira, Tokio SHikamMA, Mitsuo Nopa, Shoichi
NisHIDA, Shinya MiNakawa, Rikizo Imaizumi, and the writer have been actively
engaged in a geological survey of Manchuria for the past fifteen years. Some of the
results of this work have already been published, principally in the Bulletin of the
Geological Survey of Manchoukuo, the Memoirs of the Geological Survey of Man-
choukuo, the Bulletin of the Central Museum of Manchoukuo, and the Bulletin of
the Geological Society of Manchoukuo. However, a great deal of the most recent
work has not yet been published. Moreover, almost all of the above bulletins have
been burned or are so widely scattered that fairly complete runs are almost im-
possible to locate. Therefore, the writer desires to summarize the research of Japa-
nese geologists on the columnar sections in Manchuria. Itis believed that this may
be of help to Japanese geologists and to others who may not be able to go to Man-
churia for geological work.

A distinct stratigraphical boundary is located along the line which connects
Cheng-te, Fu-hsin, Tich-ling, Mo-chiang and An-tu in Manchuria and divides
this vast area geologically into northern and southern districts.

The distribution of geological formations in the pre-Lower Jurassic Period is
completely different on each side of the boundary line while those of the post-
Lower Jurassic Period are quite similar to each other.

Granite, which was intruded in the form of batholiths in the Upper Palacozoic,
is the principal rock north of the boundary line. Therefore, as will be seen in the
columnar section, none of the formations from Archacozoic to Ordovician in age
found in the northern area while those of the Devonian Period are not entirely
developed in the southern district. Morcover, the depositional conditions under
which the Upper Palacozoic formations were laid down are entirely different in the
northern and southern districts.

At the present time, itis not known whether the Triassic formation in the northern
district is developed or not.

The terrestrial deposits of the Lower Jurassic to the Holocene are about the same
in the northern and southern areas.
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The summarized columnar sections based on the latest data for both northern
and southern Manchuria are as follows:

A. Columnar Section of Southern Manchuria

Quaternary Period
Alluvial Series
Sand, gravel, and clay

Pleistocene Series

Ku-hsiang-tun Stage

Although the type locality of the present formation is the Wa-pen-yao-ho
River, a tributary of the Wen-chuan River, near Harbin, North Manchuria,
it occurs also in many valleys of the Jehol mountainland and Liao-ning Prov-
ince.

The formation consists of loess, yellow clays and red clays. Rhinoceros-
Elephas fauna is found in the loess. Thickness about 30 m.

Tertiary Period
Pliocene Series (Not developed)
Miocene Series (Not developed)
Oligocene Series
Eocene Series
Fu-shun Series (Eo-Oligocene ?)

The Fu-shun Series is found in the entire Fu-shun coal field in Liao-ning
Province and extends 20 km eastward from the eastern border of the coal field.
The series consists of green shale, oil shale, coal, tuffaceous sandstone; the
following well preserved plant fossils are found in the lower part of the oil
shale:

Sequoia chinensis ENDO

Glyptostrobus europaeus (Br.) HEER

Fagus feroniae UNG.

Alnus kefersteini GOEPP.

Querqus drymeja UNG.

Carpinus grandis UNG.

The coal includes a great deal of amber containing excellently preserved in-
sect remains such as Cecidomiya, Exetastes, Componotus, Cainoblattiopsis. Sheets of
basalt appear between the main and the lower coal-bearing series. The series
is about 900 m thick.
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Cretaceous Period

Upper Series Miyanohara Series (Upper-Lower ?)
Cheng-te conglomerate
The present formation The series is distributed extensively
crops out in the vicinities of along the south side of the Tai-tzu-ho
Jehol and Luang-ping District, River, a tributary of the Liao-ho River
and consists of reddish-ochre from Wu-lung on the east to Tuan-
conglomerate and coarse- shan-tzu on the west, with the Miya-
grained sandstone. Thickness nohara station as its center. It consists
probably exceeds 300 m. of green-grayish coarse-grained sand-
Middle Series stone, variegated shale, and white
Lower Series conglomerate with large pebbles.
Thickness about 2,800 m.+
Sun-chia-wan Series Flora: Salvinia sp.
This formation directly over- Pinoxylon dakotense KNOWLTON
lies the coal-bearing series Protocedroxylon araucarioides
at the Fu-hsin coal fields, GOTHAN

140 km west of Hsinyang.
Characterized by Corbicula
anderssont GRABAU and

Campeloma tani GRABAU in its
upper portion, by Estheria middendorfi
MULLER in the mid-

dle portion, and tuffaceous
sandstone of variegated color in
the lower portion, usually
underlain by a thick heavy-
bedded conglomerate at the base.
Thickness 800-1,200 m.

Jurassic Period
Upper Series
Fu-hsin Series
S. Oisur and G. Morrra called the Upper Jurassic formation of the South
Manchurian type the Fu-hsin series. Typically developed in the Fu-hsin coal
field, it consists of cross-bedded coarse sandstone, pale grayish shale, white
tuffaceous fine-grained sandstone and conglomerate; its middle part contains
first and second groups of coal seams. Several horizons of shale yield very well
preserved fossils listed below. Thickness about 2,200 m.
Fossils:
Coniopteris hymenophylloides (BROGN.)
Ginkgoites cf. sibirica (HEER)
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Baiera cf. gracilis (Buns.)
Elatocladus manchurica (YOK.)
Phoenicopsis speciosa HEER

P. angustifolia HEER

Putyophyllum cf. lindstroemi NATH.
Sphenopteris goepperti DUNKER, etc.

Tsao-tzu-shan Stage
The present formation crops out on the northwestern slope of the 541-meter

hill between Tsao-tzu-shan and Chiu-kang village in the eastern part of the
Jehol mountainland. It consists of pale white limestone, pale gray to pale
green shale, and thick conglomerates. Thickness about 250 m.
Fossils:

Manchurochelys manchoukuoensis ENDo & SHIKAMA

Yabeinosaurus tenuis ENDO & SHIKAMA

Estheria sp., Lycoptera sp.

Ephemeropsis trisetalis EICHWALD

Middle Series?
Lower Series?

Triassic Period

Chiu-fo-tang Series (Rhaeto-Lias?)

The Chiu-fo-tang Series is distributed rather extensively in the following
areas: Chien-chan, Ling-nan, Ning-cheng, Feng-ning, Yi-hsien, Hei-cheng-
tze and Chao-yang in the Jehol mountainland. Alternation of thin-bedded,
pale gray to pale green shale and grayish white sandstone, tuffaceous conglo-
merates containing thin seams of oil shales. Thickness 620 m.

Fossils:

Monjurosuchus splendens ENDO
Rhynchosaurus orientalis ENDO & SHIKAMA
Lycoptera davidi (SAUVAGE)

Astacus licenti v. STRAELEN

Sinoblatta latyangensis PING
Czenkanowskia rigida HEER

Schizolepsis jeholensis YABE & S. ENpO

Upper Series
Pei-piao Series (Noric—Rhaetic)
The Pei-piao Series is typically found in the Pei-piao coal field, 180 km
ssw of Hsin-yang. It occurs also in other coal fields in Jehol Province such as
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Chiao-yang, Wei-chang, Ying-hua and Nan-piao. Gray to black shale, sand-
stone, conglomerate, and pyroclastic rocks which contain many coal seams.
Gray shale of the upper part yields insect remains such as Mesoblattina sinica
Pine and Sinoperla abdorminalis Ping. The following, well preserved plant
fossils are found in several horizons in this shale and the sandy shale complex.
Thickness about 800-1,000 m.
Fossils:
Neocalamites hoerensis (SCHIMPER)
Cladophlebis haiburnensis (L. et H.)
C. denticulata (Br.)
Phoenicopsis cf. manchuriensis YABE & OisHI
Czekanowskia rigida HEER
Podozamites lanceolatus (L. et H.)
Ginkgotes sibirica (HEER)
Middle Series?
Lower Series?

Tai-tzu-ho System
Permian Period
Upper Series
Tsai-chia Series (Zechstein-Trias?)

Its type locality is Tsai-chia-tun along the Tai-tzu-ho River, about 4 km
south of Pen-chi-hu. Its total thickness is estimated to be about 440 m. This
series does not crop out in the southern part of the Liao-tung Peninsula but it
is especially well developed in the vicinity of Pen-hsi-hu in the Tai-tzu-ho
region. Variegated shale and thick complex of quartz sandstones. Thickness
480 m. The present series may correspond to the Gobangsan Series in Korea
and the Shihhotze Series in North China.

Fossils:

Annularia crassiuscula HALLE
Cladophlebis Nystroemi HALLE
Gigantopteris nicotinaefolia SCHENK
Pecopterts samaropsis OGURA

The last listed species is a very remarkable one in that a seed of Samaropsis
affinis type distinctly adheres to a frond of Pecopteris arborescens. The present
specimen was collected by the writer in 1945 and described by Y. Ocura in
a paper entitled “A new example of seed-bearing Pteridosperms from Man-
churia” in the Proceedings of the Japan Academy (XXIV: 10) in 1948.

Lower Series
Liu-tang Series (Rotliegendes)
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The type locality is the Liu-tang Mine, 2.7 km west of Pen-hsi-hu. This
series does not crop out in the southern part of the Liao-tung Peninsula except
at Fu-chou where its lower part alone is developed. However, its lithic charac-
ter and fossils may be almost identical with those of the Tai-tzu-ho district.
Alternation of gray to black sandstone and shales with many coal seams. Fire-
clays and aluminuous shales are contained in the upper part of this series.
Many marine fossils, Chonetes latesinuata SCHELLWIEN, Productus taiyuanfuensis
GraBAU, Aviculopecten manchuriensis Cuao, and Lima striatiplicata CHAO,
as well as many species of corals and sea-urchins are found in the dark-
grayish shale from the lower part of the series at Niu-sin-tai coal field. This
represents the last marine transgression in Manchuria. Moreover, many well
preserved plant fossils are contained in several horizons throughout the series.
Thickness about 55 m.

Fossils:

Pecopteris hirta HALLE

Cladophlebis Nystroemi HALLE
Sphenophyllum oblongifolium (G. & K.)
Calamites Suckow: (BRONGN.)
Annularia orientalis KAWASAKI
Lepidodendron oculis-felis (ABB.)
Stigmalia ficoides (GERM.)

Taentopteris multinervis WELSS.

T. Schenkit STERZEL

Lowermost Series

Huangchi Series (Sakmarian)

The type locality of the Huang-chi Series is Huang-chi-kou, about 3 km
west of Pen-hsi-hu; both lithic and faunal characteristics of the Tai-tzu-ho
district and the southern part of the Liao-tung Peninsula are rather remark-
ably different in that no limestone strata are intercalated in the former while
the latter contains many layers. There is alternation of pale black to gray
sandstone and shale containing many coal seams. A good fire clay is found in
the basal part. Several lenticular limestones containing Pseudoschwagerina
globosa (SCHWAGER), Schwagerina expansa (LEE), Productus taiyuanfuensis
GRraBAU are intercalated in this series. About the same flora as that of the
Liu-tang Series is found throughout this series. Thickness 90-100 m.

Carboniferous Period
Upper Series?
Middle Series

Pen-hsi-hu Series (Moscovian)
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In general, the Pen-hsi-hu Series rests unconformably parallel upon the
Ssu-yen Series of the Middle Ordovician and belongs to the Middle Carboni-
ferous Moscovian. It consists mainly of the alternation of shale and sandstone
intercalated with several layers of limestone. The predominant color is a re-
markable reddish ochre. The reddish-ochre shale is well developed in the
basal part of this series. This series often contains aluminous shale, fire clay,
and thin coal measures. Nodular limonite ores are often contained in the red-
dish-ochre aluminous shales in the basal part. In the Tai-tzu-ho district, black
to grayish lenticular cherts are sometimes found in the upper part of the series.
Its total thickness is estimated at 70-90 m in the southern part of the Liao-
tung Peninsula and about 120 m in the Tai-tzu-ho district.

Fossils:

Fusulinella bocki MOLLER
F. praesimplex (LEE)
Fusulina cylindrica FisHER & DEWELPHEER
Spirifer mosquensis FISHER
S. jigulensis STUCK
Squamularia asiatica CHAO
Arachnastraea manchurica YABE & HAvAsakA
Syringopora reticulata GOLDFUSS
Chaetetes asiatica YABE & HAvAasaka
Lower Series?

Devonian Period (Not developed)
Silurian Period (Not developed)
Ordovician Period
Upper Series (Not developed)
Middle Series
Ssu-yen Series

Type locality is Ssu-yen-kou, just north of the Pen-hsi-hu Colliery, Liao-
ning Province. This series is relatively widely distributed in the Tai-tzu-ho,
Pe-chi-li, Kuan-tung and Hun-chiang areas and also crops out sporadically
in Jehol Province.

Gray to light gray banded limestone, dolomitic limestone with intraforma-
tional conglomerates. A remarkable Stromatocerium reef is found in the lower
part. Several horizons of the banded limestone yield well preserved Actinoce-
roid fauna which are comparable to the Black River fauna in the United States.
Thickness about 50-70 m.

Fossils:

Armenoceras richthofeni (FRECH)
A. yabei ENDO
A. orientale EnpO
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A. elongatum ENDO

Polydesmia elegans (ENDO)
Nybyoceras foerstei ENDO
Sactoceras kobayashii ENDO
Maclurites bigsbyi HALL

M. nitida (ULRICH & SCOFIELD)

Lower Serics

Kang-yao Series
The Kang-yao series is found in association with the overlying Ssu-yen
Series throughout South Manchuria. There are notable fossil localities of this
series in the vicinity of Shang-kan-yao and the northern foot of San-ling hill
near the Fu-chou Colliery.
Gray to dark gray banded limestones, occasionally intercalated with sandy
limestone and intraformational conglomerates. Thickness about 140 m.
Fossils:
Armenoceras tani (GRABAU)
Lophospira aojiz ENDO
L. producta pagodar ENDO
Eotomaria barbourt GRABAU
E. ulrichi ENxpo
Ctenodonta takahashii ENpo
Anthaspidella? radiata Expo

Lowermost Series

Wu-ting Series
The Wu-ting Series is widely distributed along the course of the Tai-
tzu-ho River, on the coast of the Gulf of Pe-chi-li, and in the Kuan-tung
district. It also crops out sporadically in Jehol Province. Gray to dark are-
naceous limestone, with several intraformational conglomerate. Thickness
about 90 m.
Fossils:
Orthis nipponica KoBAYASHI
Raphistoma cf. aequilaterum KoKEN
Wutingia rectangulusa ENDO
Hystriculus granosus (ENDO)
Asaphellus orientalis ENDO
Basiliella wusungensis ENDO
B. spiculum (ENpO)
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San-tao Series
The San-tao Series is widely distributed along the course of the Tai-
tzu-ho River, on the coast of the Gulf of Pe-chi-li, and in the Kuan-tung dis-
trict. It also crops out sporadically in Jehol Province. Arenaceous limestone
with intraformational conglomerate, and shaly limestone in the lower part.
Thickness about 55 m.
Fossils:
Calathium frechi ENDO
Anthaspidella? radiata ENpO
Piloceras manchuriensis ENDO
Penhsioceras fusiformae ENpO
Cameroceras cf. styliforme GRABAU

Wan-wan Series
The Wan-wan Series is widely distributed along the course of the Tai-tzu-
ho River, on the coast of the Gulf of Pe-chi-li and in the Kuan-tung district.
Gray massive limestone, calcareous shale with intraformational conglomerate
and a thick complex of Collenia limestone in the lower part. Calcareous shale
complex yields rather good trilobites and primitive cephalopods as well as
well preserved Riberidae.
Fossils:
Tellerina orientalis ResserR & ENDO
Saukia ulricht Resser & Enpo
Calvinella striata Resser & Enpo
Wanwanoceras peculiare KoBAYASHI
Ectenoceras ruedemanni KoBAYASHI
Eremoceras arcuata Resser & Enpo
Wanwania cambrica KoBAYASHI
Wanwanella striata KoBAYASHI
Wanwanoides trigonalis KoBAYASHI
Ribeiria manchurica KoBAYAsHI
Eopteria asiatica KoBAYASHI
Other primitive cephalopod specimens Ellesmeroceras elongatum KoBA-
vAsHI, Fctenoceras curvatum KoBavasui, and Multicameroceras multicameratum
Kogayasur are also found in the Collenia limestone of the basal part.

Cambrian Period
Upper Series (Chau-mi-tian Series)
Yen-chou Stage
In Kuan-tung district the Yen-chou stage crops out in a small area near
the middle of Kan-tao-tzu Island.
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On the coast of the Gulf of Pe-chi-li, it crops out on the summits of Tai-shan
and Pai-shan mountains.

In the Liao-yang—Yen-tai area, it occurs on the cliffs near Yen-chou-
cheng, where it extends both southwest and northeast.

In the neighborhood of Pen-hsi-hu it occurs in the valley of Huo-lien-chai.
It is distributed also near Niu-hsin-tai and Hsiao-shih Collieries.

The Yen-chou stage occurs sporadically in several areas of eastern Jehol.

Gray limestone with intraformational conglomerate and thin beds of yel-
lowish shale. The following three fossil zones are found in this stage. Thick-

ness about 100 m.
Fossils:

Dictyella zonc
Prosaukia? orientalis KoBAYASHI
Pagodia divergens ENDO
Dictyella trigonalis KoBAYASHI
D. wuhuensis KoBAYASHI
FEoorthis pagodiformis KoBAYASHI
Acrotreta kaoliensis ENDO

Pagodia buda zone
Huenella sexplicata KoBAYAsHI
Pagodia buda REsser & Enpo
P. trigonalis ENDO
Quadraticephalus calchas (WALCOTT)
Saukia? orientalis REsser & ENDO
Ptychaspis sphaerica REssErR & ENpO
Koldinioidia aspinosa KoBAYASHI
Parakoldinioidia typicalis ENDO

Tsinania zone
Tsinania canens WALCOTT
T. longicephala REsser & ENpO
Pagodia buda REssEr & EnNpo
Tellerina sulcatifera ENDO
Saukia? orientalis REsser & ENDO
Kaolishania pustulosa Sun
Ptychaspis sphaerica REsser & ENpO
Parakoldinioidia typicalis ENDO
Asioptychaspis ceto (WALCOTT)
Agnostus hoiformis KoBAYASHI
Pseudagnostus solus ENDO
Paramansuyia planilimbata ENpo

Daizan Stage
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The type of this stage is found on the northern slope of Dai-tzu hill,
1.6 km southeast of Chin-chia-cheng-tzu near the coast of the Gulf of Pe-chi-li.
In addition to the type locality, the Daitzu Series has been recognized at Tan-
shih-ling, 3.2 km southeast of the Yen-tai Colliery, and San-fan-la-tzu-shan
on the eastern rim of Niu-hsin-tai Basin.

Black to gray limestone with intraformational conglomerate. Thickness
about 25 m. Paramansuyella granulosa zone and Paramansuyella puteata zone are
contained in this stage.

Fossils:

Paramansuyella granulosa zone
Paramansuyella granulosa ENDO
P. planilimbata ENDO
Mansuyella tokunagai (KoBAYASHI)
Agnostus hoiformis KoBAYAsHI
Pseudagnostus cyclopygeformis SUN
Crepicephalus chinchiaensis ENDO
Hyolithes paishanensis ENDO
Palacostrophia orthia (WALCOTT)
Acrotreta kaoliensis ENDO

Paramansuyella puteata zone
Paramansuyella glabra ENDO
P. puteata ENDO
Maladioidella splendens ENDO
M. convexolimbata ENDO
Eymekops rectangularis ENDO
Obolus sankiensis KOBAYASHI

Pai-shan Stage

The type locality of the Pai-shan stage is found on the northern slope of
Pai-shan and Dai-shan near Chin-chia-cheng-tzu on the coast of the Gulf
of Pe-chi-li. It occurs also in several comparatively small areas in Kuan-tung
district. In the Liao-yang—Yen-tai area this formation crops out on the
northern lower slope of Tang-shih-ling-shan.

Alternation of black, compact limestone and grayish, sandy limestone with
quite a few intraformational conglomerates and pale yellowish shale. Thick-
ness about 40 m. Chuangia transversalis and Chuangia batia as well as Prochuangia
zones are found in this stage.

Chuangia transversalis zone

Fossils:

Billingsella simplex REssEr & ENDo
Acrotreta paiensis ENDO
Chuangia batia (WALCOTT)



282 MANCHURIA

C. tolli RessEr & ENpo

Agnostus hoiformis KoBAYAsHI

Pseudagnostus cyclopygeformis (SUN)

Crepicephalus orientalis ENDO

Maladioides astaticus KOBAYASHI

Kingstonia paichiaensis KOBAYASHI

Pagodia trisulcata ENDO
Prochuangia zone

Fossils:
Prochuangia imamurai ENDO
Manchurocephalus deprati (MaNsuy)

Middle Series (Chang-hia Series)
Ku-shan Stage

The type locality of the Ku-shan stage is found in Chang-hia district, Shan-
tung. In Manchuria, it is developed most typically in the area adjacent to the
Gulf of Pe-chi-li. It is also found in both Kuan-tung and Tai-tzu-ho districts
but becomes very thin there and in several places cannot be identified without
careful examination.

Compact, dove-colored limestone with cherty matter, and dark-greenish,
sandy shale as well as yellowish shale. The latter predominates in the lower
part. Five fossil zones are contained in this stage. Thickness 20-60 m.
Blackwelderia longispina zone

Fossils:

Blackwelderia longispina REssErR & ENDO
Lorenzella ogurai REsser & ENDO
Blackwelderia cornuta zone
Fossils:
Blackwelderia? cornuta ENDO
B. granosa ENDO
Teiniston alcon (WALCOTT)
Drepanura premesnili zone
Fossils:
Drepanura premesnili BERGERON
D. pusilla Resser & EnNpo
D. kettelert MONKE
Agnostus douvillet BERGERON
Liostracina krauset MONKE
Shantungia spinifera WALCOTT
Damesella manchuriensis ResserR & ENDO
Stephanocare richthofeni MONKE
Teiniston truncatus ENDO
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Damesella paronai (ATRAGHI)
Blackwelderia longispina REssEr & ENDO
Lorenzella rotundata REssEr & ENDO
Lorenzella-Lingulella zone
Fossils:
Lingulella hsiensis REssErR & ENDO
Obolella tschanghsingensis ENDO
Lorenzella ogurat Resser & ENDO
Damesella damesi Risser & ExNpoO
Blackwelderia spectabilis Ressir & ENDO
Koptura lisani zone
Fossils:
Lingulella tsuchidai ENpO
Koptura lisani (WALCOTT)
Damesella damesi Resser & ENDO
D. latelimbata ENDO
Blackwelderia spectabilis REsser & ExpoO
Damesella paronai ( ATRAGHI)
Fengtienia peculiaris ENDO

Taitzu Stage

The type locality of this stage is loated on the Pao-ching Ridge along the
Tai-tzu-ho River. The Tai-tzu stage forms comparatively high hills and ridges
throughout South Manchuria.

Ping-shan Ridge, La-chu-shan, Hsi-tai-shan and Chi-ting-shan in the Kuan-
tung district; Dai-shan and Pai-shan on the coast of the Gulf of Pe-chi-li;
Pao-chin Ridge, Iwayama and Wo-lung Ridge in the Tai-tzu-ho area are re-
presentative ridges consisted of this stage.

Alternation of gray to black oolitic limestone and compact limestone. The
stage contains four fossil zones. Dorypyge richthofeni is the most characteristic
species. Thickness 80-120 m.

Damesella- Teiniston zone

Fossils:

Agnostus damest RESSER & ENDO

Solenoparia tersa ENDO

Damesella conica RessEr & ENDO

Teiniston lanciforme ENDO

Aojia reflexa ENpo

Paishania parallela ENpo
Amphoton zone

Fossils:

Manchuriella convexa (ENDO)
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Amphoton deois (WALCOTT)
Elrathia conoidea (WALCOTT)
Aojia spinosa Resser & ENDO
Solenoparia luna ENDO
S. hemicycla RessEr & ENDO
S. liaoyangensis ENDO
Anomocarella deflecta ENDO
A. orientalis ENpO
Dorypyge ricthofeni DAMES
Proasaphiscus ephori (WALCOTT)

Crepicephalina zone

Fossils:

Helcinella rugosa orientalis (WALCOTT)
Crepicephalina mukdensis Resser & ENDO
C. quadrata Resser & EnDO
C. pergranosa Resser & ENDoO
Anomocarella tumida ENpO
Aojia spinosa REsser & ENDO
A. divergens ENDO
Elrathia taitzuensis ENDO
Drypyge richthofeni DAMES
Eymekops quadrilateralis ENDO
Solenoparia planifrons REssErR & ENDoO
S. sobyosiensis ENDO
S. triangulata Resser & ENDO

Anomocarella- Manchuriella-Ptychoparia zone

Fossils:

Taitzuia liaotungensis ENDO
T. granulosa ENpO
Proasaphiscus quadraticaudatus ENDO
Dorypyge richthofeni DAMES
Manchuriella granulosa ENDO
Nisusia concentrica REsSER & ENDO

Tang-shih Stage

The type locality occurs on the northeastern slope of Tang-shih-ling, 3.2
km southeast of Yen-tai Colliery, north of the Tai-tzu-ho River. This stage
crops out extensively throughout the Kuan-tung, Pe-chi-li, and Tai-tzu-ho
areas. It is thickest in the Kuan-tung district and gradually thins toward the
north; the Tang-shih is distributed also in the eastern part of Jehol Province.
Alternation of pale yellowish-brown shale and brownish, sandy shale with






