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ORDOVICIAN FOSSILS FROM NORTH CHINA.

BY

A. W. GRABAU,

INTRODUCTION.

In his classical work on China, Ferdinand von Richthofen classified the great
limestone formations which underlie the coal-bearing series of north China as ‘‘ Kohlen-
kalk *” and referred them to the Carboniferous Limestone of Europe. In this he wasnot
altogether wrong, for we now recognize the existence of Lower Carboniferous (Dinantian)
limestones in north China, which carry many elements of the Carboniferous Limestone

fauna of western Europe.

The greater part of the limestone series here under consideration was expressly
excluded by v. Richthofen from his Sinian System which comprised the Cambrian and
older rocks. It and a part of the rocks included in the Sinian are now known to be of
Ordovician age, as was indeed recognized by Frech, who in the fifth volume of v.
Richthofen’s monumental work, published in 1911, described two specimens of Aetinoceras,
(A. richthofeni Frech) collected by von Richthofen in Manchuria, and correctly referred
them to the Upper Ordovician. Freeh further recognized that this form was similar to,
or even identical with, a species of Actinoceras from Canada which was figured by Bar-
rande under the name Actinoceras richardsoni Stokes. Frech also described a fragmentary
gastropod collected by von Richthofen in the same strata, and referred it tentatively to
Raphistoma @quilaterum Koken which oceurs in the Chasmops-Kalk (Upper Ordovician)
of western Europe. He also notes the occurrence of specimens of Aectinoceras sp. and
Trochoceras sp, from Shantung, in the British Museum, together with Dalmanclla cf.
testudinaria (p. 8).

Previous to the appearance of Frech’s monograph, G. C. Crick (1903) had
described and figured several specimens of Aectinoceras obtained by the Rev. Samuel
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‘Couling from the neighborhood of Tsingc'hou-Fu, Kiaochow, Shantung. Crick however
did not identify his specimens specifically, referring to one as closely allied to Actinoceras
(Ormoceras) tenuifilum Hall from the Black River formation of New York, and to another
as possibly representing the genus Gondoceras, a reference which now appears to be pro-
bably correct. DBesides the cephalopods, Crick mentioned the occurrence of several small
brachiopods. According to Buckman ‘‘ the general appearance suggests Orthis ( Dalma-
nella) testudinaria Dalman, an Ordovician species’” *). This is the first published
demonstration of the Ordovician age of these limestone in north China. In 1906 Th.

Lorenz ** described the following species from the Ordovician of Shantung the first three
from Ho-shan the fourth from Santefan.

1. Asaphus bahmi Lorenz. 3. . Hyolathes sp.
2. Maclurea logant Salter. 4.  Plectambonites sericeus (Sowerby). -

Frech (in Richthofen V p. 14) referred the first three of these to the Middle
Ordovician the fourth to the Upper Ordovician.

In their investigations of the geology of parts of northern China which appeared
before Frech’s monograph, Bailey Willis and Elliott Blackwelder (in 1903-1904) recog-
nized that the greater part of von Richthofen’s Kohlenkalk was to be referred to the
Ordovician. Professor Stuart Weller, of the University of Chicago, who studied the
fossils collected by Blackwelder, recognized the existence of the cephalopod genus
Orthoceras, the gastropods Maclurea? or Helicotoma? and Lophospira, the trilobite Asaphus?,
and the brachiopods Strophomena and Orthis (Dalmanella?) in the Ordovician rocks of
Shantung but he was unable to make specific determinations because of the poor state of
preservation of the fossils. He however described a number of species collected by
Blackwelder in the Yangtze region (south China) *** and recognized their affinities with
European Middle Ordovician species. Previously, several authors had described Ordovi-
cian fossils from south China among them S. P. Woodward (1856) Kingsmill (1869) and
Grieve (1887). The first described the well-known ¢ Pagoda stone '’ as Orthoceras
sp. and this was later redeseribed by Foord as Orthoceras chinense Foord (1888). Kayser
and Frech also described a number of Ordovician species from southern China, (v.
Richthofen Vols. IV and V) and a number of these have since been redescribed with
others by H. Yabe and I. Hayasaka in their work ‘‘Pal@ontology of South China”’
(1920). Several Ordovician species from south China were also described and recorded

*) Crick loc. cit p. 483.
*%) Beitriige zur Geologie und Palseontologie von Ostasien, pt II pp 84-90 pl VI.

*#%) Tor stratigraphic studies the Yangtzekiang forms the approximate dividing line between North and South
China.
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by Martelli (1901) Mansuy (1902) Brown (1913) and G. Pellizzari (1913).

In all these studies however, only one new species was recognized in addition to
the Actinoceras from the Ordovician of north China, namely Asaphus baehmi Lorenz from
Shantung, though a number of generic determinations were made and a few forms
identified with European species.  Actinoceras richthofent has remained up to the present
the only specifically identified cephalopod known from the Ordovician of north China,
but this species was definitely known only from Manchuria.

During the progress of investigations carried on by the Geological Survey of
China, a considerable number of specimens of Actinoceras was obtained from the
provinces of Chihli and Shantung. Material was also sent to the Survey by residents in
various districts. Only a few other fossils were however obtained. Early in the present
year some additional species were obtained from Tangshan in the Kaiping coal basin by
Messrs. Fred. K. Morris, Geo. B. Barbour and A. C. Terrill, and later, a survey expedi-
tion, in charge of the author, began a systematic study of the stratigraphy of certain parts of
the Kaiping basin. The party included Professor George B. Barbour of Yenching college
(Peking Christian University) and Messrs. Y. C. Sun and S. C. Chean of the Survey. In
the field we were joined by Dr. F. F. Matthieu, Geologist of the Kailan Mining
Administration and Mr. Jacques Gerard engineer and geologist of the Chaokouchuang
mines and later by Mr. C. H. Huang of the Machiakou mining staff *). The greater part

of the fossils from the upper beds herein described was collected at that time.

The discovery of the Lower Ordovician fauna of the Ching-wang-tao region north
of the Kaiping basin is to the credit of Dr. F. F. Matthieu who placed the material in my
hands for description, and with true scientific spirit has deposited the types and illustrated

specimens in the museum of the Survey, where they are accessible to all students and
specialists.

The Ordovician species at present known from north China comprise 31 genera

#). 1t gives me great pleasure to acknowledge the uuiform courtesy and helpfulness of the officers of the various
mines notably M. Alexandre Doquier Chief of Staff Tangshan, M. Maurice Derwiduee Chief cngineer of the Chaokouchuang
mines and Mr. Ch. P. Huang, Chief engineer of tke Machiakou mines. To Messrs. Matthieu, Gerard and C. H. Huang we are
‘also greatly indebtcd for efficient aid and guidance in our field-work, and to the first for placing at my disposal collections pre-
viously and sinee then made by him, especially in Shantung, and from the Lower Ordovician beds of the Chingwangtao region
of east Chihli, this lower fauna having been discovered by him. To M1;. W. 8. Nathan president of the Kailan Mining
Administration special acknowledgments and thanks are gladly tendered for his courtesy in giving us unlimited opportunity to

study the mines and properties in the Kaiping basin under his control, and for puttiug at our disposal housing accomodations,
transportation and mechanical assistance,
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and 58 species 45 of these being specifically identified.® All except five of the species are
new. Three new genera, and a new family of cephalopods, that of the Chillioceratide are
described.

STRATIGRAPHIC SUMMARY.

Willis and Blackwelder applied the name Tsinan formation to the entire
Ordovician series of North China, which they regarded as a unit. The name was taken
from Tsi-nan-fu in Shantung near which the upper beds of the series are well exposed. It
is now known that there are several Ordovician formations in north China, with probably
a disconformity between the higher and the lower divisions. The base of the Ordovician
has been definitely located in the vicinity of the little hamlet of Yehli, about 9 Ii or about
3.6 miles east-north-east of Machiakou in the Kaiping Coal Basin. Here the Ordovician
beds rest disconformably upon the Upper Cambrian or Cambro-Ordovician transition
beds, the Féngshan formation, which carries a fauna recalling the Ceratopyge fauna of
Europe, including a new species of Ceratopyge. The disconformity is marked by an
irregular erosion surface of the Féngshan formation followed by a basal conglomerate
which marks the beginning of the Ordovician limestones *¥),

To the limestone immediately succeeding this basal conglomerate we have given

the name Yehli formation, and from it the following species have been obtained.

CEPHALOPODA
Suecoceras yehliense Grabau
Suecoceras attenuatum Grabau
Extremely meager as this fauna is, it is sufficient to indicate early Ordovician,

but whether it is Lower or early Middle Ordovician must for the present remain undeter-
mined. The limestones of this region have a total thickness, according to the measure-
ments of Mr. H. C. T’an, of approximately 800 meters, but whether this series is
continuous or separated into two divisions by a hiatus, has not yet been ascertained.

UPPER ORDOVICIAN

The upper beds of the Ordovician of the Kaiping basin are well exposed at
Machiakou, south-west of Yehli, and from this locality the formation is named the Machia-
kow division or Machiakou formation. This is the typical Actinoceras limestone, widely
exposed in the Kaiping basin from Chaokouchuang on the east to Tangsh.an on the west.
It is again known by fossils from the Western Hills of Peking, from the Shansi border,

.

*) This includes two varicties. Two others have been tentatively referred to known species,
*#) This will be deseribed by the author in the Bulletin of the Geological Survey,
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from south Chihli, from various parts of Shantung and from Manchuria. The fossils so far
obtained from it occur in the upper 10 to 15 meters, but it must be clearly understood
that over this entire region of its known-exposure it has suffered pre-Carboniferous
erosion, and that beds of late Palwozoic age - usually Lower Carboniferous or Dinantian,
but sometimes Upper Carboniferous or Uralian and in some cases perhaps Permo-Carboni-
ferous beds rest upon them. Thus the fossiliferous upper beds are probably not always of
the same horizon, though it is possible that Actinoceras may have only a limited vertical
range, in which case the pre-Carboniferous erosion over wide areas was relatively uniform
in amount.

FAUNA OF THE MACHIAKOU OR ACTINOCERAS LIMESTONE

The following species have been obtained from the upper part of the Machiakou
‘or Actinoceras limestone *).

BRACHIOPODA
1 Outhis calligramma Dalm. var. orthambonites (de Vern.), Chihli
2 Orthis? sp., Shantung (Weller)

Dalmanella cf. testudinaria Dalm., Shantung (Crick, Frech)

Strophomena cf. incurvata (Shepard), Chibli
5  Strophomena sp., Shantung (Weller)

=

6 Plectambonites sericeus (Sow. ), Shantung (Lorenz)
PELECYPODA

7 Ctenodonta symmetrica Grabau, Chihli
GASTROPODA

* 8  Maclurea? or Helicotoma? sp., Shantung (Weller)
* 9 Maclurea logani Salter, Shantung (ILorenz)

10 Eeeyliopterus kushanensis Grabau, Chihli

11 Feeyliomphalus tangshanensis Grabau, Chihli

12 Lophospira morrisi Grabau, Chihli

13 Lophospira pulchelliformis Grabau, Chihli

14 Lophospira trochiformis Grabau, Chihli

15 Lophospira acuta Grabau, Chihli

16 Lophospira gerardi Grabau, Chihli

17  Lophospira gerardi var. laxa Grabau, Chihli

*). The species proceded by and asterisk are recorded by Crick, Weller, T orenz, Frech ete. from Shantung and one
No. 34, from Manchuria. All of these, except the last, T have not seen.
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18  Lophospira terrassa Grabau, Chihli
19 Lophospira obscura Grabau, Chihli
* 20 Lophospira sp., Shantung (Weller)
21  Pagodispira derwiduii Grabau, Chihli
22 Pagodispira dorothea Grabau, Chihli
23 Pagodispira dorothea var. lara Grabau, Chihli
24 Liospira barbowri Grabau, Chihli
* 25 Liospira sp. (Raphistoma cf. @quilaterum Koken, Frech), Manchuria (Frech)

26 Salpingostoma terrilly Grabau, Chihli
CONULARIDA
* 27 Hyolithes sp., Shantung (Lorenz)
CEPHALOPODA

28  Vaginoceras tsinanense Grabau, Chihli
* 29 Orthoceras sp. (several), Shantung (Weller)
30 Cycloceras? peitoutzense Grabau, Chihli
31 Stereoplasmoceras psewdoseptatum Grabau, Chihli, Shantung
32 Stereoplasmoceras machiakounense Grabau, Chihli, Shantung
33 Stereoplasmoceras actinoceriforme Grabau, Chihli
34 Actinoceras richthofeni Frech, Chihli, Shantung, Manchuria (Frech)
35  Actinoceras tani Grabau, Chihli, Shantung
36  Actinoceras coulingi Grabau, Shantung (Crick), Honan, Chihli
37 Actinoceras suwanpanoides Grabau, Shantung
38  Actinoceras submarginale Grabau, Chihli
-39 Actinoceras nanum Grabau, Chihli
40 Actinoceras curvatum Grabau, Shantung
41 Cyrtactinoceras frechi Grabau, Chihli, Shantung
42  Gonioceras shantungense Grabau, Shantung
* 43  Trochoceras sp., Shantung (Frech)

TRILOBIT/E
44 Asaphus behmi Lorenz, Shantung (Lorenz), Chihli
45 Asaphus? sp. or Isotelus sp., Chihli
* 46 Asaphus? sp., Shantung (Weller)

A consideration of this fauna clearly shows it to be of early Upper Ordovician age
corresponding to the fauna of the Black River limestone of New York and Canada and to
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the early Trenton beds of the central and eastern United States and Canada. Although
no species can be said to be absolutely identical, (except perhaps Actinoceras richthofent,
with which is identified a specimen figured by Barrande from Canada *) still the majority
are representatives of species occurring in the American early Upper Ordovician forma-
tions, and indeed, in some cases these Chinese species are hardly more than geographical
varieties of the American forms. As such they indicate a very close correspondence of
horizons. The presence in our Chinese fauna, of forms closely analogous to species found
in the Stones River or upper Middle Ordovician of North America, indicates that the
horizon is to be regarded as at the boundary-line between Middle and Upper Ordovician.
Thus it is quite safe to correlate the Actinoceras horizon essentially with the Black River
formation of North America. How much of the underlying series of limestones represents
Middle Ordovician and what part is of Early Ordovician age, cannot at present be
determined.

The only European form I have noted in addition to those recorded by Crick,
Lorenz and Frech, is Orthis calligramma variety orthambonites, of the type figured by de
Verneuil from Russia.

LOWER ORDOVICIAN.

Undoubted Lower Ordovician fossils were discovered by Dr. F. F. Matthieu in
the Shi-mun-chai region northwest of Ching-wang-tao in northeastern Chihli. The
stratigraphic succession here is as follows according to Dr. Matthieu.**)

CARBONIFEROUS FORMATION

(Great hiatus and disconformity)

ORDOVICIAN FORMATION
Liangchiashan formation

. 275 m.
Gray massive more or less dolomitic limestone with fossiliferous horizon
(13) 58-m . sbelow TheBOP: | s voo = ot oeh ool g =0 Sl S
Limestone conglomerate (intraformational) 1 m.
Gray nigsaive MRestone 5. .. .o | e CE g sl TR T I
Conglomeraticglimiestone, gfagish blne ... ... o on [ i i e e 1.
Pale grayish EHmeestone'in thin-layerd | ... .. 25 5. e el b aietunging
Shilmunchar formation 155 m.
Interstratified sill 6 m.

*). The presence in this limestone in Shantung of Dalmanella ef testudinaria and Plectambonites sericeus as
recorded by Crick, Lorenz and Frech also suggests early Trenton, while Maclurea logani recorded by Torenz again suggests 1he
~ Black River, being known from that horizon in Canada as well as from Europe.

. **). The stratigraphy of this region will be more fully discussed by Dr. Matthieu in a forthcoming Bulletin of
the Survey.
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Shales and shaly limestones, yellowish gray to violet... 79 m.
Brownish and red limestone conglomerate 5 m.
Platey limestone 17 ..
Interstratified sill 7 m;
Phales and shalylimestones .. .00 s sl i nes | sie o et kT oGNS AR
Limestore ... 5 m.
Brown shales and calcarenytes 13
Brownish-red limestone conglomerate 1 m:
Peilindze formation (exposed) ... . o L CerUAGE e Dl SN
Odolitic limestone SIS | B i iendd R, el s T R s e T
Bluish black massive limestone with fossil horizons F2, 10 meters and F1,
30 INBErE BEIOW CHOMOD oo v oo maiel o bmeiriven b e L amee ety R e
Base not exposed |
Total exposed thickness of Ordovician ... ... ... i an ees cone fee - OISR

The most significant fact revealed by the study of this section is the absence of
the Machiakou or Actinoceras limestone, which over such a wide area directly underlies
the Carboniferous formations. This indicates a very pronounced pre-Carboniferous
erosion in this region and further, a marked irregularity of attitude of the Ordovician
strata, for a short distance to the south the higher limestones are present, and they are
again found further to the north in Manchuria.

Pemintze LimestoNne.—A noteworthy fact is the apparent entire distinctness
of the two faunas found in the limestones of this section. The fauna of the lower or -
Peilintze limestone at present comprises the following species:

ACTINOZOA (?)

I Avchzocyathus ( Archaoseyphia) chilliense Grabau
GASTROPODA

2 Oplileta squamosa Grabau

3 Fusispira sp.
CEPHALOPODA

4 Protocameroceras matthieur Grabau
5 Chihlioceras nathani Grabau
6 Chihlvoceras chingwangtaoense Grabau

? 7 Piloceras platyventrum Grabau (doubtful from this horizon).

The presence of Archwocyathus in this fauna is noteworthy. This genus, and «

indeed all of the Archaxocyathine, are typical of Cambrian horizons, occurring most




-

Vol I. e Grabau—Ordovician Fossils from North China . (1) 11

commonly in the Lower Cambrian. One species however A. minganense Bill. has been
obtained from the Lower Ordovician of the Mingan Islands eastern Canada. This species
has no inner wall and has been made by Hinde the type of his new genus Archaoseyphia.
Our species is of the same generic type. The occurrence of this fossil, which appears to e
fairly common, is sufficient indication that the Peilintze limestone represents lowest
Ordovician. The presence of a Protocameroceras very similar to P. brainardi of the
American Beekmantown, further indicates the correctness of this classification, as does
also the presence of Ophileta. Chihlioceras represents a new type of cephalopod and for.
it the new family of the Chililioceratidee is erected. Its nearest relation is Piloceras, but it
is very distinct from this in its siphuncular structure, which, curiously enough, is much
more specialized and complicated than is that of Piloceras. The presence in this fauna of

the species of the latter genus, characteristic of the higher formation, is open to some

" doubt, as it is possible that there may have been a mislabeling of specimens in the field.

If it really belongs here, it is the only species which the two divisions have in common.

The base of the Peilintze limestone has not yet been found, and its relationship
to the older horizons is therefore unknown. All of the material here deseribed comes
from the lowest fossiliferous horizon (F 1) except one fragment which contains several
specimens of Ophileta apparently of the same species as that in the lower horizon, though
the material is rather imperfectly preserved. This comes from F 2. ]

Lianca1asHAN LimesroNe.—No fossils have been obtained from the intermediate
shales and limestone of the Shilmunchai formation. The upper or Lianchiashan limestones
carry a fossil horizon (F 3) 223 meters above '(11(5']){1@‘(‘. At this level the following
species occur. -

GASTROPODA ‘ CEPHALOPODA
1 Ophileta plana Grabau 3 Cameroceras styliforme Grabau
2 Hormotoma dogquiery Grabau 4 Piloceras platyventrum Grabau

This is a small but distinctive Yauna, and one confined to this horizon unless the
presence of Piloceras platyventrum in the lower beds should be substantiated. Both the
Piloceras and the Ophileta indicate Lower Ordovician, or a horizon approximateby
equivalent to the upper Beekmantown of North America. Hormotoma indieates a some-
what higher horizon and the fauna may perhaps represent early Middle Ordovician, but
can scarcely be higher so far as the known species permit us to judge.

The relationship of these faunas to the Ordovician faunas of the Kaiping basin
farther southy is still obscure. The beds which there rest disconformably upon the Upper
Cambrian have so far furnished few fossils only, all of which are entirely unknown in

either of the two horizons in the Shih-mun-chai region. Further search may of course
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bring common species to light, and demonstrate the correspondence of the Yehli lime-
stone series to one or the other of the formations in the more northern region. When

such new material is obtained, it will be deseribed in further numbers of this publication.

DESCRIPTION OF SPECIES

Class ANTHOZOA
Family ARCHAOCYATHINAE
Genus ARCHAEOCYATHUS Billings

(Subgenus Archeoscyphia Hinde)

Archaeocyathus (Archaseoscyphia) chihliense Grabau (sp. nov.)

Plate T Figs. 1-3

Caliculum irregularly sub-conical, apparently expanding in a uniform manner,
Basal portion unknown. Adult portion sub-circular to sub-oval in transverse section, the
latter possibly accentuated by compression in some specimens. Septate portion (theearium)
thick, enclosing a hollow calicular cavity which, in the subeylindrical specimens, has a
diameter something over one third the diameter of the entire caliculum. This cavity is
well defined by the inner ends of the main septa, which attain a uniform length, but are
not bounded by any definite inner wall, or endotheca. Outer wall or exotheca formed by
the thickening of the outer ends of the septa, and their irregular confluence, the result
being a very porous wall.

Septa thin, formed apparently by a series of small confluent trabeculie, this re-
sulting in the production of thin radial plates of a very porous nature, so that in transverse
section they appear as disconnected trabeculee, disposed in radial lines. They are very
numerous and arranged in groups of three or four each, the groups being separated by
interspaces which are about twice as wide as the interspaces between the adjoining septa
of a group. Occasionally one of these broader interspaces is occupied by a short septum
in the peripheral region.

A section 28 mm. in diameter (P1 I fig. 3), shows about 33 groups of septa,
making a total of from 100 to 120 septa. The specimen from which this section is cut
appears to have had a somewhat flaring outer edge to its calyx, a section of this showing
on one side, because of slight obliquity of the cut. In this outer portion the septa are



