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THE ORDOVICIAN CEPHALOPODA
OF CENTRAIL CHINA

by
C. €. Yii.
———EED YO e N O

INTRODUCTION

When I carried on the field work in Hsien-ning-hsien (% ¢ 55), gathering
many beautiful well-preserved Silurian fossils in May of the year 1928, Messts C. Li
and W. P. Shu had simultaneously made a collection of orthoceracone Nautilids in large
numbers from the Ordovician beds at San-shan-yuan (= it &), He-chiao (& #%), and
some other localities of Ch’ung-yang-hsien (& 5 %), distant about sixty li ora little
more than twenty miles southwest of Hsien-ning-hsien. Moreover, the Ordovician
cephalopeds are also found in the regions to the south-west of Pu-chi-hsien (ii ¥ %),
and the south-east of Hsien-ning-hsien. The specimens in this collection are mostly of
large size, some attaining nearly one meter in length. Nevertheless, their preservation
is rarely perfect. In the majority of cases these cephalopods are obtained from the
polished slabs of the dark-gray limestone, where the shell has been partly weathered
away on one side, while the remaining portion is seldom separable from the rock on the
other side; and therefore no trace of the surface markings has been recognized. Thus
the determination of these fossils is based entirely on the internal characters.

During October of the same year, Mr. Shu and I went to northern Hupeh, and
in our field work covered the area of I-chéng (& #2), Chung-hsiang {25 7#), Ching-shan
(%t ), Ching-men (3 [9) and Nan-chang-hsien (% #). In this trip we collected an
abundance of delicate fossils from the different geological horizons ranging from Sinian
to Jurassic, though the Devonian and the Triassic deposits have not furnished fossils so
far. In this collection the Ordovician cephalopods appear to be one of the dominant
types. They are very abundant and wide-spread over the region of northern Hupeh.
As our journey required haste, the time was not sufficient to enable us to stay long
enough at many of the localities to make more extended collections of fossils.

The specimens brought back to the Institute from the field during these trips
amount o a large number. Unfortunately, the paleontological publications are not
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yet complete enough in our Institute library which was just established last year, so the
saleontological work is not possible at present at the Institufe. Therefore on the
first of March of the year 1929, Prof. Lee granted me leave to bring this material fo the
Geological Survey in Peiping for the purpose of identification and description of these
specimens under the direction of Prof. Grabau, the chief Palreontologist to the Surveys

After I had finished the work of describing the Ordovician cephalopods brought
here from our Institute, Prof. Graban asked me to continue to take up some other
cephalopods collected by Prof. J. S. Lee and Mr. C. Y. Hsieh, and a similar collection
presented to the Survey by the late J. Langford Smith. In 1924 Prof. Lee made an
excursion to the Yangtze Gorges, collecting some cephalopods and many other fossil.
from the Neichiashan formation. Mr. Hsieh also obtained very abundant Ordovician
cephalopods, which were partly from the upper part of Tafang limestone at Yang-sing-
hsien (8% #i %), eastern Hupeh in 1923, and partly from the western Hupeh in the
autumn of the year 1924. Though these collections consist of a large quantity of
specimens, the number of species is not very great. Besides, the majority of them
are conspecific, not only congeneric, with those collected by myself, but some specimens
such as Cameroceras, Protocycloceras etc. have not been met with in the localities of
northern Hupeh.

First of all I would express my special indebtedness to Prof. A. W. Grabau for
his courtesy in giving me much valuable suggestions and criticisms. To Prof. J. S. Lee
Director of the Institute, Dr. W. H. Wong, Director of the Geological Survey, Dr. V. K.
Ting, Editor of the Paleontologia Sinica of China and Dr. Y. C. Sun President of the
Paleontological Society of China I am also indebted for furnishing me every facility for
carrying on the paleontological work in the Survey laboratory. Finally, I particularly
tender my deep appreciation to Mr. K. H. Hsii and Mr. Y. S. Chi for their help in the
photographic work.

TERMINOLOGY

All Nautiloids are provided with an external shell, which may be termed ceracone
or conch. When the shell is straight, it is called orthoceracone; when curved, cyrioceracone.
If the conch is curved in a loose coiling manner it is called gyroceracone; and closely
coiled having the impressed Zone, called nautilicone. The embryonal shell is known as
the profoconch; and the septate shell, the phragmacone. The interior of the shell consists
of many transverse partitions or szpfe. The spaces confined between the septa are the
chambers or camere.  The chamber of habitation, body chamber or the living chamber
is the Jast chamber occupied by the body of the animal. There is a small hollow tube
or siphuncle, which passes through all the septa, occupying a different position in differ-
ent genera. The septa abruptly bend backward and continue to a certain extent around
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the siphuncle. Their prolongations, called septal necks or septal funnels, ave either short
as in Orthochoanites, or very long as in the Holochoanites.

In Holochoanites as usually described there is another small axial tube existing in
the center of the siphuncle, which is called endosiphotube or endosiphuncle by Hyatt or
prosiphon by Zittel. The siphuncle is more or less solidly filled with thin calcareous
cones or endosiphosheaths around the endosiphuncle. There is a conical cavity formed
by the last endosiphosheath, which is termed endosiphocone or endocone by Hyatt. It
extends forward into the open space of the siphuncle known as the endosiphocylinder
{endoconal or siphuncular chember of Hyatt). The endosipholining is the additional
covering on the inside of the siphuncular wall which is composed of the septal funnels.

Recently Prof. Grabau has shown that the so-called siphuncle of the Holochoanites
is homologous with the shell of the Orthochoanites, the endosipholining of the former
corresponding to the wall of the latter, and the endosiphosheaths to the septa. He has
proposed the following terms? for use in the shells of Holochoanites, which are adopted
in the present paper.

Ectoconch...ccoueeveaennnnan... The outer shell of former authors (exclusive of
siphunclej.

Endoconech .........oveevennn.. The siphuncle of former authors.

Eclothec. . .....oooveenenennn The outer shell wall of anthors.

Endotheca., . .cooueeeeenunnnnnnn The inner shell wail or endosipholining of authors
{often absent).

Ectosepfa....cocieieiivriannn.. The septa of outer shell of authors.

Endosepta The septa of inner shell or the endosiphosheaths of
authors.

Tubus {pl tubdy............... The prolongations of the ectosepta homologized by
former authors with the septal funnels of the
Orthochoanites.

Endosiphuucle................ The siphuncle of the endoconch or endosiphuncle of
authors.

ERdocone.....coveieeieianaeans Terminal conical living chamber of endoconch or

endosiphocone of authors.

Endocylinder........e.cccuena. The endosiphocylinder-of authors.

1. These terms have been published in the Bulletin of the Geological Society of China, Vol. 8,
No. 2z, p. 118.
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STRATIGRAPHY

COMPARISON OF THE ORDOVICIAN BEDS IN THE DIFFERENT
LOCALITIES OF HUPEH.

Although the Ordovician beds at the different localities in Hupeh have been
studided and the results published at various times by other geologists and by the
author, nevertheless they will also be briefly summarized here for convenience in com-
parison. In the first place we shall take the Ordovician strata in western Hupeh into
consideration, which region may be regarded as the type locality of Ordovician formations
in Hupeh province or even in Central China.

3. Westsry Hopen:1 At Nant’ou on the Yangtze River above I-chang, and on
the Ta-ning-ho in Ki-sin-ling pass Willis and Blackwelderz found that there is a very
thick massive limestone overlying the Nan-t’ou tillite and attaining a thickness of more
than 1,200 meters in the Nant’ou section. They called it the Ki-sin-ling limestone
and held that it represented the Cambro-Ordovician period. On the uppermost part
of the Ki-sin-ling limestone, as described by them there are green calcareous shales
alternating with nodular limestone about 60 meters thick, which directly underlie the
Sint’an formation. In the spring of the year 1924, Prof. Lee carried on detailed strati-
graphical work on the geology of the Yangtze Gorges. He discovered that the so-
called Ki-sin-ling limestone not only comprises the rocks of Cambrian and Ordovician
periods, but also the entire Sinian system, the first period of the Palmozoic as proposed
by Prof. Grabau+. Prof. Lee suggested another group name ‘“Niukan Group” for the
actual Cambro-Ordovician strata so well exposed in the Niukan Gorge instead of the
so-called Ki-sin-ling formation. According to Prof. Lee’s proposal the Niukan Group
may also be, from the fossil fauna point of view, divided into the Shipai shale at the

1. Messrs. Hsieh and Lin had taken a geological trip to south-western Hupeh in April of
1925 (Bulletin of the Geological Survey of China, No. g), and Mr. H. M. Meng to north-western Hupeh
in the automn of 1928 {Memoir of Institute of Geology, No. 8. National Research Institute of China).
According to their reports the Ordovician beds at these localities are quite similar to those of western
Hupeh and numerous Orihioceras were also seen in the Neichiashan formation. Now we know that
the so-called *“Pagoda stone” at Hupeh province includes the orthoceracone Nautilids which are not
only Orthoceras chinense Food, but also many other forms of different species or even of different
genera as well, Tt is unfortunate that they did not bring any specimen back. So we can not discuss
them here.

2. Willis and Blackwelder: Research in China, Vol. I, pt. I, pp. 26g-252.

3. J. S. Lee: Geology of the Yangtze Gorge. Bulletin of the Geological Society of China, Vol.
111, No. 3-4.

4. A. W. Grabau: The Sinian System. Bulletin of the Geological Society of China, Vol.
I, p. 44.
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lower part, and Ichang limestone as well as Neichiashan Series at the Upper, the
former one denoting the Cambrian deposit and the latter two the Ordovician. The I-
chang limestone attains a thickness of from 1250 m. to 1680 m. and yields fossils of
Lower Ordovician age such as Callograptus cf salieri Hall, Proferocameroceras mathieus
Grabau, Eccyliopterus. sp., Asaphus sp. Archaocyathus chiliensis Grabau, Girvanella
stnensis Yabe etc.  The Ichang limestone is again disconformably overlaid by the Nei-
chiashan Series, 110 m. thick, which consists of two parts. The lower part is an
alternation of green, calcareous shales and brownish yellow or light gray limestone
characterized by Triplecia (Yangizeella) poloi (Martelli) Kolarova, and Clitambonites
giraldii Martelli; and the upper one is a dense gray limestone crowded with abundant
Orthoceras. This series has furnished besides Triplecia (Yangtzeella) poloi Martelli, and
Clitambonites giraldis Martelli, the following: Orthis calligramma Dalm., Eccylioplerus
sinensis Frech, Vaginoceras duplex Wahlenberg, Discoceras eurasiaticum Frech, Endo-
ceras sp., Cycloceras sp., Cyrfoceras sp., Asaphus cf expansus Dalm., and many
specimens of Ozthoceras. A preliminary determination of the cephalopods in this
collection was made by Prof. Grabau, but some are missing from the Geological Museum
of Peking University except the specimens of Orfhoceras chinense Foord, Discoceras
eurasiaticuny Frech and the so-called Cyrfoceras which now is known as Meloceras
asiaticum Yabe. During the autumn of 1924 Messrs. C. Y. Hsieh and Y. T. Chao again
carried on field work in the western part of Hupeh® and collected one species of
cephalopod from the Ichang limestone and a lot of them mainly from the upper part of
the Neichiashan formation at the places near Lo-jo-ping and Chien-yang-ping. Prof.
Grabau asked me fo make a thorough study of these cephalopods of which he has made
a preliminary examination. The material includes the following species:

a. From Ichang limestone
Cameroceras cf. styliforme Graban

b. From Neichiashan formation (upper part)
Cameroceras tenuiseptum Hall var. ellipticum Yi
Cameroceras hsiehi Yo
Cameroceras subfile Y
Cameroceras sp.
Vaginoceras neichianense Yii
Vaginoceras veed: Yii
Vaginoceras mulliplectoseplatum Yi

1. C. Y. Hsiehand Y. T. Chao: Geology cf I-chang, Hsing-shan, Tze-kuei and Pa-tung dis-
tricts, W. Hupeh, Bulletin of the Geological Survey of China. No, 7.
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Orthoceras chinense Foord
Orthoceras regulare Schlotheim
Orthoceras squamatulum Barrande
Orthoceras thyrsus? Barrande
Orihoceras yangtzeense Yii
Orthoceras? wongt Y
Profocycloceras deprati Reed

2. Easvery Hueen: The stratigraphical work of eastern Hupeh had been
done by Mr. Seijiro Nodat , but his classification was found incorrect by Messrs. Hsieh
and Liu who were sent by the Geological Survey of China to study the geology of
Yang-sing and other districts? in the autunn of 1923. They reported that the Ordovician
limestone at these Jocalities is very thick and gray in colour. Because it was first found
at Ta-fang village in Yang-sing district, the Ordovician formation is called Tafang
limestone. Its actual thickness is unknown, because the basal part is not exposed.
Some Orthoceras and brachiopods are found in the limestone, and are very abundant
together with some trilobites in a layer of purple calcareous shale about 20 m. thick on
the top of the formation, which is regarded as the equivalent of the upper part of the
Neichiashan Series.  The cephalopods of the collection now preserved in the laboratory
of the Survey are;

V aginoceras belemnitiforme Holm
Vaginoceras endocylindricum Y
Vaginoceras uniforme Y

3. Sovura-pasrery Huopen: According to Mr. Lt's Reports on the geology of
Pu-chi, Hsien-ning etc., it is shown that the Ordovician exposed in that area
is made up of limestone, which appears to be divided into two divisions. The
lower division is a thick-bedded dark gray limestone, of which the exposed thickness
amounts to about 500 m. The upper division consists of an alternation of reddish
thin-bedded limestone and calcareous shale, which attain a thickness of 140 m. overly-
ing a layer of the yellowish gray thin-bedded limestone 30 m. thick at its base. Many
cephalopods of large size were obtained, especially from the basal bed of the upper
division. A comparison of this upper division with the Neichiashan formation of
western Hupeh brings out the fact that though other fossils than the cephalopods in

T. Geographical research in South China, Vol. I, pp. 241-281.

z. C.Y.Hsich: Stratigraphy of south-eastern Hupeh. Bulletin of the Geological Society of
China, Vol. III, No. z.

3. C.Li: Geology of Pu-chi, Kia-yu, Hsien-ning, Chung-yang and Wu-chang districts, Hupeh
Province. Memoir of the Institute of Geology, No. III, National Research Institute of China.
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that formation have not been found in this upper division, and though their lithological
characters also differ to some degree, nevertheless some cephalopods from this division
are of the type of those common in the upper part of Neichiashan formation on the
one hand and others correspond to those obtained from the top of Tafang limestone
on the other. It is quite possible to say that this upper division may be compared
with the upper part of Neichiashan formation. The cephalopods secured from this
division inclade the following species :

Endoceras leet Y

Vaginoceras wahlenbergé Foord. var. cylindrice Yii
Vaginoceras endocylindricun: Yii

Vaginoceras peiyangense Yi

Vaginoceras shui Yii

Vaginoceras neichianense Yi

Vaginoceras wuniforme Yi

Vaginoceras gigantewm Yi

Vaginoceras sp.

Orthoceras chinense Foord var. eccentrica Yii
Orthoceras chinense Food var. equiseptatun: Yit
Orthoceras rudum Y

Orthoceras suni Yii

Orthoceras elongatum Yu

Orthoceras sp.

Lifuiles lii Y

4. Norraeex Huoera: In northern Hupeh' the Ordovician deposit is quite
similar to that in the western part of Hupeh, comprising the so-called Ichang limestone
in the lower part and the Neichiashan formation in the upper. The former attains a
thickness of more than one thousand meters while the latter is rather thin in proportion,
having only a total thickness of about eighty meters or a little more. The Neichia-
shan formation also consists of two parts. The lower part is yellowish green shale
about twenty meters thick, and the upper is light greenish argillaceous limestone
reaching a thickness of sixty meters or more. It is to be noted that this formation is
distributed over a wide area in Hupeh province. As we travelled across these localities
namely: Nan-chang, Chung-hsiang, I-cheng, Chingshan and the southern border
of Hsiang-yang-hsien, the Neichiashan formation with its striking cephalopod fauna

1. C.C. Y& and W. P. Shu: Geology of Hsiang-yang, Nan-chang, I-cheng, Ching-men,
Chung-hsiang and Ching-shan districts, North Hupeh. Memoir of the Institute of geology, No. VIII,
National Research Institute of China. -
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was frequently met with here and there. Its upper part or the limestone bed is charac-
terized by the different forms of Orthochoanites and Holochoanites, and its lower part
or the shale bed yields the well-preserved specimens of Graptolites, Trilobites, Brachio-
pods and some others, but not the characteristic Yangtzeella poloi (Martelli) which,
however, occurs very abundantly in western Hupeh. This formation has so far furnished
the following fossils :

a. In the upper part of the Neichiashan formation.’

Endoceras grabaut Ya

Vaginoceras (Endoceras) wahlenbergi Foord
Vaginoceras chientzekou Yi

Orthoceras chinense Foord

Orthoceras chinense Foord var. kuangehiaoense Yi
Orthocecas chinense Food var. equiseptatum Y
Orthoceras cf. polstun: M'Coy

Orihaceras remotum Y

Orthoceras denswm Yu

Orthoceras sp.

Cycloceras sp.

b. In the lower part of the Neichiashan formation.

Didymograptus murchisons Beck
Orthis calligranuna Dalm.
Dabnanella sp.

Leperditia sp.

Asaphus gigas var. hupehensis Sun
T athungshania shui Sun

Illenus nanchangensis Sun
Bathyurus ninor Sun

Bromnieus sp.

THE GEOLOGICAL HORIZON OF THE S0-CALLED NEICHIASHAN
-AND ICHANG FORMATIONS.

So far as we know, the upper part of the Ichang limestone belongs to the Lower
Ordovician, for Prof. Lee and Mr. Hsieh had collected, in beds not far from the base of over-
lying Neichiashan formation, some fossils, which, according to Prof. Grabau's deter-
mination, are of Lower Ordovician age.  But the age of the lower part of Ichang forma-
tion already discussed by Yabe, Hsieh and others is quite uncertain. Prof. Graban,
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however, believes it is more likely of Lower Ordovician rather than Cambrian age.
Unfortunately, Mr. Shu and I alse have not discovered, in our extensive journey in
northern Hupeh, any characteristic fauna other than the so-called Archzocyathus from
the basal part of Ichang formation, which could throw more light on this unsettled
question. :

The geological horizon of the Neichiashan formation has been considered by
many previous authors to be Middle Ordovician or lowest Upper Ordovician. Mr.
Shu and I obtained from the lower part of this formation just underlying the cephalopod-
bearing bed at Tai-hung-shan, 3 li west of Nan-chang district, many specimens of a well-
preserved characteristic graptolite, namely Didymograptus murchisoni Beck, which had
not been found by any former traveller in Hupeh province and its neighbouring
localities. From this characteristic graptolite we may readily conclude that
the lower part of the Neichiashan formation actually corresponds to the
Didymograptus murchisoni zone of the British Ordovician rocks, while the cephalopods
contained in the upper part of the formation and described in the present paper
show approximate equivalency to the Orthoceras limestone of Sweden and the
Vaginoceras limestone of the Baltic province of Russia.

THE RELATIONSHIP BETWEEN THE ORDOVICIAN CEPHALOPODS FROM HUPEH,
CENTRAL CHINA AND THOSE FROM THE CORRESPONDING HORIZON IN
NORTHERN AS WELL AS SOUTHERN CHINA.

Before comparing the cephalopod faunas of North and Central China, we must

summarize the distribution of the Ordovician cephalopods collected at various times
from the different localities in China.

1. I~ MaNcHURIA.

a. From Hsiau-sorr, Fengtien, Richthofen collected the following form which
was described by Frech® and referred by him to the Upper Ordovician.
Prof. Grabau, however, recognized that this bed is of the same horizon
as the Machiakou limestone in Chihli.

Actinoceras richthofeni Frech

b. In the year 1928 T. Kobayashi described many Ordovician cephalo-
pods from Corea and South Manchuria.? Those collected from the Tofango
fossil bed at To-fan-go and Niu-shin-tai of Fengtien province are of the same
horizon as the Machiakou limestone. The species are as follows:

I. F. Frech: In Richthofen’s China, Vol. V, p. 8.

2. T.XKobayashi: Ordovician Fossils from Corea and South Manchuria. Japanese Journal of
Geology and Geography, Vol V, No. 4.
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Cycloceras (?) peitoutzense Grabau
Stereoplasmoceras psendoseptatun: Grabau
Stereoplasmoceras submarginale Kobayashi
Stereoplasmoceras subcentrale Kobayashi
Tofangoceras pauciannulatum Kobayashi
Tofangoceras irregnlare Kobayashi
Actinoceras richthofeni Frech

Actinoceras tani Grabau

Actinoceras coulingi Grabau

Acti as hurense Kobayashi
Actinoceras submarginale Grabau
Actinoceras nanwm Grabau

Actinoceras harioi Kobayashi

Acti as spanoides Grabau
Actinoceras curvatum Grabau

Actinoceras murakamii Kobayashi
Cyrtactinoceras mitsuishic Kobayashi
Discoactinocras multiplexum Kobayashi
Cyrioceras (Meloceras) aff. asiaticumn Yabe

2. Ix CHimLL

a. Many cephalopods were obtained by different individuals from the Ma-
chiakou limestone and the Lower Ordovician beds at Kai-ping basin, Shih-
mun-chai and some other places, and described by Prof. Grabau.x

{a). Machiakou limestone

Vaginoceras tsinanense Grabau
Cycloceras? peitoutzense Grabau
Stereopla as pseudoseptatum Grabau
Stereoplasmoceras machiakouense Grabau
Stereoplasmoceras actinoceriforsne Grabau
Actinoceras richthofeni Frech.
Actinoceras tani Grabau

Actinoceras coulingi Graban

Actinoceras submarginale Grabau
Actinaceras nanum Graban
Cyriactinoceras frechi Grabau

I. A. W. Grabau: Ordovician Fossils from North China. Palzontologia Sinica, Ser. B., Vol.
L. fasc. 1.



Vol. I. C. C. Yi--Ordovician Cephalopoda of Central China {11) 15

(b). Lower Ordovician limestone

Proterocameroceras mathieni Grabaun.
Cameroceras styliforme Grabaun
Chihlioceras nathani Grabau
Chillioceras chingwangtaoense Graban
Piloceras platyventrim Grabau
Suecoteras yehliense Grabau
Suecoceras atlenuatwm Grabau.

b. Mr. T. K. Huang had gathered some cephalopods from Hsi-shan or Western
Hills of Pekingz.

{a) Machiakou limestone

Stereoplasmoceras pseudoseptatum Grabau
Actinoceras coulingi Grabau
Actinoceras suanpanoides Grabau

(b) Peilintze limestone -

Proferocaseroceras minoy Graban
Proterocameroceras mathieni Grabau
Piloceras platyventrum Grabau
Chihlioceras nathani Grabau
Chihlioceras sp.

3. I~ SmaxrtUre

Many cephalopods have been obtained. These were described by several anthors.

a. Samuel Couling had collected from the locality near Ching Chow Fu, Kiao-
chow, two different forms of cephalopods which G. C. Crick? described as
those named below. Prof. Grabau,3 however, considered them the same as
the forms in brackets from the Machiakou formation.

Actinoceras (Qrinoceras) aff. fenwifilum Hall- (=Aclinoceras cou-
lingi Grabau).

Gonioceras sp. {cf. Gonioceras shantungense Grabau).

1. T.XK.Huang: On the Cambrian and the Ordovician Formations of Hsishan or Western
Hills of Peking. Bulletin of the Geological Socicty of China, Vol. VI, No. 2.

2. G.C.Crick: Straight shelled Nautiloidea from North China. Geol. Mag. London,, N.S,,
dec, TV, Vol. X, P. 481.

3. A. W, Grabau: Loc, cit, pp, 83, 84, 91-93.
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b. Frech! reported that there are in the British Museum some specimens of
Upper Ordovician cephalopods from Shantung, but the exact locality is
unknown. These fossils seem to be equivalent in horizon to those of
Couling’s collection.

Actinoceras sp.
Trochoceras sp.

c. Willis and Blackwelder collected some cephalopods from the Tsinan Ilime-
stone of Middle Ordovician age at the following localities. Chau-mi-tien, seven
and a half miles S.5.E. of Sin-tai-hsien, NE of Tsai-kia-chuang, two and
seven-tenths miles SW of Yen-chuang and some other places near Tsi-nan.
These cephalopods were only generically identified by Weller= .

Orthoceras sp. (several)

d. Prof. Grabau described the following forms® and considered them from the
same horizon as the Machiakou limestone.

Stereoplasmoceras pseudoseptatum Grabau
Stereoplasme ceras machiakounense Grabau
Actingoeras richthofeni Frech.
Actinoceras tani Graban
Actinoceras coulingi Grabau
Actinsceras suanpanoides Graban
Actinoceras curvatum Grabau
Cyriactinoceras frechi Grabau
Gonioceras shantungense Grabau
4. I~ Honan
One species of Actinoceras has been obtained from the Machiakou limestone
of Hsi-hsien*

Actinoceras coulingi Grabau

5. I~ Kranasy Provines

a. One form of cephalopod from Richthofen’s collection at Lun-shan had been
identified by Frech® with the following species apparently representing the

1. F.Frech: In Richthofen’s China, Vol. V, p. 14.

2. S. Weller: A Report on Ordovician Fossils collected in Eastern Asia in 1903-4. In
Research in China, Vol. III, pp. 279-280.

3. A. W. Grabau: Ordovician Fossils from North China. Palmontclogia Sinica, Ser. B.
Vol. 1., fasc. 1.

4. A. W. Grabau: Loc. cit.
5. Frech: Richthofen’s China, Vol. V., p. 2.
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same geological horizon as those beds from the neighbourhood of I-chang
which bear the fossils such as Orthoceras chinense Foord, Discoceras eurasia-
ticusm Frech ete.

Endoceras duplex Wahlenberg.

b. Mr. K. Weimann Hsii also obtained some cephalopodst from the Lunshan
limestone in the year Igz4. According to Prof. Grabau’s determination
they are the same as the Lower Ordovician forms characteristic of the Pei-
lingtze formation and Yehli limestone as follows :

Proferacameroceras mathiewi Grabau
Suecoceras atfenuatum Grabau

6. In CHEKIAKG.
Messrs. C. C. Lin and Y. T. Chao® had found the following form existing in
a bed of purple calcareous shale with limestone-lenses at the top layer of the
Yenwashan formation of Middle Ordovician.
Orthaceras chinense Foord.
7. In Huees ProviNce

Many collections of fossils were made by geologists, of which the cephalopods
are the only ones concerning us here.

a. Frech considered the following- cephalopods from western Hupehs as refer-
able to an Upper Ordovician fauna. However, they are now known to be
of Middle Ordovician age.

Orthoceras chinense Foord

Cyrinceras (Meloceras) ci. ellipticum Lossen

Lituites (Ancistroceras) angelini Boll.

Discoceras verbecki Frech.

Discoceras enrasiaticum Frech.

b. The following forms form Pan-tse-ya, Hu-hsi, Hsing-shan-hsien had been

gathered by Noda* in a brownish marly limestone, which is thought to be the
so-called Neichiashan formation.

1. See **Science’. Science Society of China, Vol. X, No. 4, p. 452. The forms in Mr. Hsii’s
collection are entirely distinct from those found by Richthofen. The relationship between these beds,
which yield the different forms fossils at these two collections, is quite unknown. In this respect
further researches in that locality would be necessary for settling this question.

2. C.C.Liuand Y. T. Chao: Geology of south-western Chekiang. Bulletin of the Geolo-
gical Survey of China, No. g.

3. Frech: In Richthofer’s China, Vol. V. pp. 4-10.

4. In Yabe and Hayasaka’s Palmontology of Southern China, p. 36.
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Actinoceras (Ormoceras) sp. undt.
Orthoceras chinense Foord.
Cyrtoceras {Meloceras) asiaticum Yabe

Grabaut identified a specimen of Acfinoceras figured by Yabez from No-lu-
ping, Hu-hsi, Hsing-shan-hsien as Acfinoceras coulingé Grabau,

c. At Nolu-ping, Tung-hu-hsien, S. Usui® found some cephalopods in the lime-
stone, grey in colour and earthy in texture, which is directly overlain by the
Silurian deposits. From the stratigraphical point of view the fossiliferous
horizon of No-lu-ping seems without doubt to be the Neichiashan forma-
tion.

Lituites (Ancistroceras) angelini Boll. var.
Discoceras enrasiaticum Frech

Discoceras sp. undt.

Orthoceras sp. undt.

Orthoceras sp. undt.

d. Prof. Lee, Messrs. Hsieh, Liu, Chao, Li, Shu and I have collected from the
upper part of Neichiashan formation and its corresponding beds at different
localities in Hupeh province, numerous forms of cephalopods which have been
listed above. Others have been supplied by the late Mr. J. Langford Smith.

3. IN THE PROVINCE OF SZR-CHUAN

Only one form of cephaloped was obtained from the uppermost Ki-sin-ling
limestone of Middle Ordovician age at Sii-kia-pa along the Ta-ning-ho, and
identified by S. Weller'.

Vaginoceras sp.

9. Berwess Yaxe-ko-La, CHI-CHIANG-BSIEN, SzE-CHUAN PROVINCE, AND CHU-TIEN-YA,
KwEeI-cHOU PROVINCE,

Yamada obtained two species of cephalopodss .
Orthoceras chinense Foord
Orthoceras sp.

1. Grabau: Ordovician Fossils from North China, Paleontologia Sinica, Ser. B, Vol. I, Fasc.
t. pp. 83, 84.

2. Yabe and Hayasaka: Palzontology of Southern China, pl. XIX, fig. 9.

3. Loc. cit. p. 37.

4. S. Weller: A Report on Ordovician Fossils collected in Eastern Asia in 19o3-4. In
Research in China, Vol. III, p. 281.

5. In Yabe and Hayasaka’s Palzontology of Sonthern China, p. 38.
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0. IN wesTERR YURNAN

Middle Ordovician fossils have been obtained in three localities 7.e. Pu-piao, La-
meng and Shih-tien, of which the last named has furnished the largest
number of species of cephalopods (ident. by Cowper-Reedt).

a. Pu-piao

Orthaceras sp.

b. La-meng

Orthoceras sp.
c. Shih-tien

Endoceras wahlenbergi Foord
Endoceras cf. cancellatum Eichw.
Endoceras aff. reinhardi Boll,
Orihoceras regulare Schl.
Orthoceras cf. kinnekullense Foord.
Orthoceras cf. scabrium Ang.

0. (Profocycloceras ?} deprati Reed.
Actinoceras cf. bigsbyi Brown
Jovellania sp.

Cameroceras ? sp.

Cyrioceras sp.

Spyroceras ? sp.

Trocholites yunnanensis Reed

T. aff. macromphalus Schrod
Litustes sp.

Tarphyceras ? sp.

According to Reed the fossiliferous beds at Shih-tien is probably equivalent to the
*Vaginatenkalk™ of the Baltic province, but may represent the “Echinosphweritenkalk”
of Scandinavia and of the Baltic province of Russia.

So far as these cephalopods listed above are concerned, we can immediately re-
cognize the following facts: (1) in the Middle Ordovician the 4ctinocers, which is very
characteristic and abundant in North China, is very rare in Central as well as South

1. Reed: Ordovician and Silurian Fossils from Yun-nan. Palzontologia Indica, N. S., vol.
VI. No. 3, pp. 62-64.
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China; (2} the cephalopods of Shih-tien® such as Vaginoceras (Endoceras) wahlenbergi
Foord, Orthoceras regulare Schl., Protocycloceras deprati Reed, etc. are also found in the
probably contemporaneous beds of the Neichiashan formation at Hupeh; (3} among
these collections from Hupeh described in the present paper, only a few forms namely
Cameroceras tenuiseptum Hall var. ellipticum Y, Cameroceras hsiehi Yii, etc. may be
compared with North American species, but the rest have characters in common
only with European types, though they are not generally conspecific with them.

Prof. Grabau has suggested that the Sino-European Ordovician fauna was de-
rived from the Indian Ocean? which invaded the southern part of the East Cathaysian
geosyncline in China on the one hand, and penetrated to western Europe by way of the
Himalayan trough on the other. He based this primarily on the apparent migration of
the graptolites in the Lower Ordovician period®. According to Grabau's interpretation
we can understand why the Middle Ordovician cephalopods from Hupeh province
which was probably covered by the southern waters, are closely related to those from
South China as well as Europe, and are quite distinct from the North Chinese and
North American types which belong to another source, 1. . the Boreal province.

One may argue that if the Indian Ocean was the home of the Sino-European
Ordovician faunas, why should the characteristic Vaginoceras (End.) wahlenbergi Foord,
which according to Foord's description' was collected from the Orthoceras-Limestone
(referred by him to the Arenig) at typical localities in Sweden, Norway, Russia etc.,
makes its first appearance in the Middle Ordovician beds of southern as well as central
China where the distance from the Indian Ocean is much nearer than that in the
western Europe. Now this question is easily answered if we have read over what is
called ““Comparison of American and European Lower Ordovician formations” by Prof.
Grabaus in which he corrected the old misconception of the unity of the “Orthoceras
limestone”. In Kinnekulle, Sweden the general Ordovician succession is as follows:

1. Mr. S. S. Yoh had obtained many fossils, which are quite comparably to Brown’s collection
from the Middle Ordovician beds of Shihtien, from the Shihtzupu shale at Shih-tzu-pu, 1o li north of
Tsung-yi district, Kuei-chow Province. But he did not find any cephalopod. (Bulletin of the Geol.
Surv. of China, No. 11, P. 33.).

2. Grabau: China in the Ordovician Period. Bulletin of the Geological Society of the Nation-
al University, Peking, Vol. III, pp. g-22.

3. Grabau: Origin, Distribution, and Mode of Preservation of the Graptolites. Memoir of the
Institute of Geology, No. VII, pp. 1-52. National Research Institute of China.

4. Foord: Catalogue of Fossil Cephalopeda, Pt. 1., pp. 136-140.

5. See Bulletin of the Geological Society of America, Vol. 27, pp. 555-622.
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Silurian
........ «Hiatus and disconformily ......c.civeiiieiiiiiiiiieiiaraceanns
Ordovician

Brachiopod shale
.......... Hiatus and disconformily .....coovioiiniiiiiiinianiannnnn
Trinucleus shale

Chasmops beds, dark shales with graptolites and numerous concretionary
limestone masses and beds of impure limestone containing Chasmops
sp., Echinospheriles aurantinum Gyllenh.

Orthoceras limestone

{d) Upper gray or Chiron limestone

(c) Upper red limestone L . .
(b} Lower gray or Asaphus limestone Upper Llandeilan
........ Hiatus and disconformily. ... |

{a} Lower red or Limbata limestone )
Lower Didymograptus shale { I
Lower A
Planilimbata Timestone g ower Arehigan
................ Higtits? ovvivnnnninnannnnns, j

Cambrian

Formerly the name of ‘“Orthoceras limestone™ was applied to a limestone
series  included within the graptolite-bearing shales of the Ordovician and
since the Lower Didymograptus shale (Phyllograptus shale} is early Arenig, the
Orthoceras limestone was also referred to the Arenig. Since there is a hiatus exist-
ing between the Lower gray or Asaphus limestone and the Lower red or Limbata lime-
stone, the latter is now united (when the Lower Didymograptus shales are absent] with
the Planilimbata limestone, the combined series being called *Megalaspis lmestone’.
The name “Orthoceras limestone™ is now restricted to the 3 limestones overlying the
hiatus, namely the Lower gray limestone, the Upper red limestone and the Upper gray
limestone, and these represent the later Llandeilan or late Middle Ordovician age. From
the *List of the Fossil Faunas of Sweden” we find that the species Vaginoceras (End.}
wahlenbergi Foord, Vaginoceras (End.) vaginatwm Schloth, and some other forms were
actually found in the Lower gray Orthoceratite Limestone, in other words they occur
in the same horizon as in China. Foord’s statement, of course is not correct.

1. G. Lindstrom: List of the Fossil Faunas of Sweden, 1., pp. g-10.






DESCRIPTION OF SPECIES
Class CEPHALOPODA

Order NAUTILOIDEA Zittel
Suborder Holochoanites Hyatt
Family ENDODERATIDAE Hyatt
Genus CAMEROCERAS Conrad (emend. Hyatt)
Bameroceras cf. styliforme Grabaun

Plate 1., Figs. 1-3

1922, Cameroceras séyliforme Grabau: Ordovieian Fossils from North China, p. 39, pl. 1V, figs. 4-6.

There are a number of black, slender and cylindrical structures adhering to the
weathered surfaces of dark gray limestone fragments, collected from western Hupeh by
Mr. Hsiech. The exterior of the material has been so deeply eroded that one cannot
distinguish in the field what types are represented. After separating it from the rock
and slicing it into sections it becomes apparent that we are dealing with the endoconch of
Cameroceras, or of Proterocameroceras. These structures are represented only by frag-
ments. One of them (Plate L., Fig, 2) measures about 40 mm. in length. Its cross section
is slightly oval, being 11.5 mm, in transverse, and 10 mm. in dorso-ventral diameter at the
upper end. The ventral side is slightly flattened. The endoconch is provided with an
endotheca, which has been partly preserved through protection from weathering by the
country rock. The endotheca is rather thin, and its surface is clearly marked by the
ectoseptal edges, which are oblique to the veniral side forming with it an angle of about
50°. Owing to the fact that the specimen is much eroded, thie character of the ectosep-
tal annulations on the ventral side is entirely unknown, therefore the position of the
:ndoconch is rather uncertain. The ectoseptal distances, as shown by these edges on
the lateral side, are very uniform, reaching 2 mm. more or less. In the interior of the
:ndoconch there are soine endosepta. The spaces between them are wholly filled with
the white crystalline deposit, but the endocone is empty, and assumes a semi-lunar
section with a flat base, corresponding to the ventral side of the endoconch. In another

{1} 23
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specimen (Plate I., Fig. 3) the apical angle of the endosepta shown in the longitudinal
section is about 25°. Endosiphuncle not observed.

Remangs: The apical portion of the endoconch has not been preserved in the
specimen now at hand, so its generic identification (either as Cameroceras or Protero-
cameroceras) is not quite certain. According to its shorter length and other respects it
may be compared with Grabau’s species’ collected from the Liangchiashan limestone
of Liang-chia-shan near Ching-wang-tao, eastern Chihli.

Horrzon ANp Locanry: From the upper part of Ichang limestone at Lo-jo-ping
of I-chang-hsien (Coll. C. Y. Hsieh)

Gamorazeras tonuiseptum Hall var, ollipticum Y& (var. nov.)

Plate II., Figs. rand 2.

1847. Orthoceras fenntisepfum, Hall: Palaeontology of Xew York, Vol. 1, p. 35, pl. VII, fig. 6.

1902, Orthoceras fenuisepiuns, Raymond: Am. Pal. Bul. Vol. I, No. 14, p. 19.

1g06. Cameroceras tenuiseptren;, Ruedemann: New York State Museum. Bul. go, p. 408, pl. 3, fiss.
1,2; pl. 4, fig. 1; pl. 5, figs. 5, fi; pl. 6, [ig. 2.

This formis only represented by fragments of the internal mold. Neither the
apical end nor the larger extremity is preserved. It had suffered so deeply from wea-
thering that the outer layer of the mold has turned into a very soft vellowish substance.
The ectoconch is robust and cylindrical in form. It is elliptical in cross section, the
ratio between the two diameters being 4:3. It tapers gently at the rate of nearly 1:13.

The ectoseptal distances are very closely arranged, varying from 4-5 mm., while
the longer diameter of the ectoconch measures 43-50 mm. Roughly speaking the
ectosepta are distant about one tenth the longer diameter. The depth of the ectosepta
is very high, equalling that of three camere. The ectoseptal sutures are slightly un-
dulating. The ectoseptal chambers are more or less free from the organic deposit
except a few of them, in which the stereoplasmic deposit extends from the margin of the
shell toward the interior and stops at some distance from the endoconch.

The endoconch is situated in close juxtaposition to the outer shell. Its cross
section too is elliptical. The endosepta have not been observed. The empty endocy-

1. loc. cit.



Vol. 1. C. C. Y#—Ordovician Cephalopoda of Central China fxx) 25

linder is very large and its major diameter is practically equivalent to 1/2 that of the
ectoconch. In a favourable light the endotheca may be clearly seen along the inner side
of the invaginated tubi.

ComparisoN :  So far as we know, the form, which bears the closest resemblance
to this specimen, is Cameroceras tenuiseptum Hall. The transverse sections of the
ectoconch and the endoconch of Hall’s species are circular, but those of the present form
are both elliptical. Moreover, the ectosepta of the latter are comparatively more widely
separated than are those of the former.

Horizow axp Locarniry : This variety was obtained by J. L. Smith and C. Y.
Hsich respectively from the upper part of Neichiashan formation at Nei-chia-shan near
Sin-fan, Tze-kuei-hsien.

Gamoroceras hsiohi Yit fsp. nov.)

Plate I., Figs. 42-h.

Shell straight, slender, gradually tapering at the rate of 1 in 30. The cross section
of the ectoconch is elliptical, having its two diameters at the ratio of 11:9. Neither
extremity preserved. The septate fragment measures little less than 8o mm. in length.

The interspaces between the ectosepta are rather short, being about from 16 to
1)5 the longer diameter of the ectoconch. They are 3.5 mm. distant from each other in
the lower preserved end and 6 mm. in the upper, while the corresponding longer diame-
ters of the ectoconch are 22 mm. and 30 mm. respectively. The ectosepta are very deep,
with a concavity equal to the depth of one and one half camers:. The tubi havea
length of more than one camera.

The endoconch is large, about one third the longer diameter. Under the magnifier
we can clearly see that along the inner sides of the tubi the endotheca characteristic of
the genus Cameroceras is present. The endoconch is perfectly circular in outline. Its
position is in contact with the ectoconch. Only the last endoseptum is exposed, and the
space below it is wholly filled with calcite. The sides of the endocone seem to be
undulating.

In the empty camerms there is a slight and irregular organic lime-filling deposited
along the margins of some ectosepta. Test not preserved.
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Couparmsox : This species agrees in some respects with Cameroceras brainerdi
Whitfield' from the Fort Cassin beds along the shore of Lake Champlain, but our sheil
has an endoconch of circular section and the rate of tapering is much more rapid.
Another one nearer to this is Cameroceras tenuiseptum HallP’, but the present form
differs from it in having an elliptical shell section, a smaller endoconch and the relative-
ly more separated ectoseptal distances. From the preceding variety of that species the
present shell differs in having the circular and smaller endoconch.

Horrzon axp Locarity :  Only one specimen was obtained from the upper Neichia-
shan formation near Sin-tan by Mr. Hsieh, in whose honour the specific name is given.

Cameroceras subtile Y@ (sp. rov.)

Plate I., Figs. 5 a-b.

This species is known only from a fragmentary phragmacone, which is straight
-and cylindrical in external form. Both the cross sections of the ectoconch and the
endoconch are elliptical. The two diameters of the ectoconch have the proportion of
3:2. This fragment reaches a length of a little less than co mm. The rate of growth
may be computed as I:10 approximately.

The ectosepta are distant almost uniformly, being about 5 mm., while ths
ectoconch measures 28 mm. in longer diameter at the lower preserved end and 31 mm. at
the upper. The ectoseptal sutures are flexuous with a strong concavity exceeding the
depth of one camera. The latter are filled with yellowish red matrix. The ectosepta
are lined by a thin layer ot the organic stereoplasm about one half millimeter in thick-
ness. The tubi are visible, extending a short distance beyond the preceding septum.

The endoconch is provided with an endotheca, which is clearly shown even to the
naked eve. It attains a maximum width of about I/3 that of the outer shell. Itis
subcentral in position but does not contain the endosepta in this fragment. The
ectotheca has been completely weathered away and the surface of the internal mold only
shows the undulating ectoseptal edges.

1. Ruedemann: Cephalopoda of the Beekmantown and Chazy formation of the Champlain
Basin, p. 405, pl 1, figs. 5, 6; pl. 11, fig. 1,
2, loc. cit,
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Conparison: This. species somewhat approaches to Cameroceras brainevdi
Whitfield® in some respects, but the former has the tapering more rapid and the
endoconch not marginal as in the latter form. It may also be compared with Camero-
ceras hsiechi, but differs from it in having the subcentral and elliptical endoconch.

Horizon anp Locarary: This form was obtained from the same horizon as the
preceding species near Sin-tan. {C. Y. Hsieh Coll.)

Camerocoras  sp.
Plate 11., Fig. 3.

This form is too fragmentary for specific determination. The septal portion
preserved only contains four camere, and has a length of 45 mm. Owing to the fact
that the specimen is much eroded, the cross section of the ectoconch and the rate of
tapering can not be determined.

Ectosepta gently concave, having a depth of nearly 2)3 that of the camera. The
ectoseptal interspaces increase very slightly in distance, being nearly equal fo 2/5 the
diameter of the outer shell. The septate chambers are wholly empty. The organic
stereoplasmic deposit occurs only along the interior sides of some camerze.

The endoconch is marginal. Since it has also been greatly rubbed, neither the
transverse section nor the size of the inner shell may be determined with any certainty.
Nevertheless, from what remains we can tell that it is confined externally by the presence
of an endotheca and filled internally with the calcite deposit. The tubi extend apically’
in an irregular manner and the endotheca also assumes the wavy appearance, following
the direction of the tubi.

Undoubtedly the present specimen belongs to the genus Cameroceras in having
the characteristic endotheca. But its other important properties are too little known,
hence its specific determination is impossible.

Horizox axp Locariry: Upper part of Neichiashan formation near Sin-tan.

I. Ruedemann: Cephalopoda of the Beekmantown and Chazy Formations of the Champlain
Basin. p. 405, pl. I, figs. 5.6; pl. 2, fig. 1.
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Genus ENDSSERAS Hall

Endeeoras 2ol Yii (sp. nov.}

Plate 1., Figs. 6, 7a-b.

Ectoconch straight, cylindrical. Form of cross section unknown. Endoconch
elliptical, of considerable size and filled with conical endosepta. Ectosepta crowded.
Tapering of ectoconch very gentle. Endotheca absent.

This specimen is represented only by a portion of the ectoconch exposed on the
surface of a polished slab. Its actual length is unknown. The width at the lower
end of the preserved fragmentary part is 30.5 mm. At a point about 81 mm. from the
lower end it has a breadth of 36.5 mm. This gives the rate of tapering about 1 mm. in
a length of 13.5 mm.

The ectosepta are very numerous and strongly concave, with a concavity about
one and a half times their distance apart at the center. The interspaces between them
are nearly equal, averaging about 6.5 mm. apart. The ectosepta are provided with
long tubi, which distinctly show that they extend from the ectoseptum where they
originate to a distance of one camera toward the apex.

The endoconch is situated excentrically. Its size is remarkably large, having
a maximum width of 2/; that of the ectoconch or more. The interior of the endoconch
is occupied by endosepta tapering off at the center into a narrow endosiphuncle. From
the cross section at the lower preserved end we find that the endosiphuncle is oval in
outline, measuring o.7 mm. and 0.9 mm. in the shorter and the longer diameter respec-
tively. At the same stage the corresponding longer diameter of the endoconch is 14 mm.
The endoconch bounded by the last endoseptum has a subtriangular section with an
apical angle of 20°.

Both the camerz of the ectoconch and the endoconch are filled with the red lime
matrix, in which the shell of this specimen is embedded. Many of the ectosepta,
however, show a slight stereoplasmic thickening on their upper, and more rarely on
their under side as well.

There is another specimen (Plate I., Fig. 7.) probably of the same species. The
endoconch attains a length of nearly 160 mm. The space below the final endoseptum
of the endoconch has been wholly converted into the crystalline deposit, but the
terminal endocone is empty. The ectoconch is partly crushed, preserving however
ectosepta around the upper part of the endoconch. At the lower extremity a very
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small section ot the endosiphuncle may be seen in the central part of the endoconch,
being about 0.3 mm. in diameter and filled up with the red lime matrix. In the same
place the endoconch is sub-elliptical in section, measuring 9 mm, in its major diameter,
and 7 mm. in minor. The apical angle of the final endoseptum is nearly the same as
that in the preceding specimen. The camerm of the ectoconch are entirely free from
any deposit except the ectosepta, which are also slightly thickened as in the preceding
specimen.

Comparison: This species bears a close resemblance to Endoceras (Cyclendoceras)
annulatin Hall* from the Trenton limestone at Watertown New York. But Hall’s
form has the ectosepta more approximate as compared with the diameter of its
ectoconch. Moreover, the annulated ectotheca is not recognized with certainty in the
present species, though there seems to be an indication of it in the undulating profile
along the sides of the ectoconch in the polished longitudinal section.

Horizon axp Locavitiss: One specimen (Plate I., Fig. 6.) was collected from
the red thin-bedded limestone of the upper division of Middle Ordovician age at
San-shan-yuan ( = {li /& ) and the other (Plate I., Fig. 7.) from the same horizon at
He-chiao ( % # ), Chung-yang-bsien. The specific name is given in honor of Professor
J.S. Lee. (Coll. C. Liand W. P. Shu)

Endocoras grabaui Yii (sp. nov.}
Plate I1., Fig. 4.

General form cylindrico-conical, more or less elongate, slightly arcuate, gradually
diminishing toward the apex, and elliptical in cross section; endoconch very broad,
enclosed by the continuous tubi, not forming a straight tube but giving the sides of
the endoconch the appearance of an irregular undulation.

The ectoseptal intervals are slightly variable in their distance apart from one
another, ranging from g to 1T mm. throughout the whole length of the fragment. The
ectosepta are thin and very deeply concave, having a convexity of more than one septal
distance. The ectoseptal fubi are continuous, but extend across the different ectoseptal
spaces in different ways. Thus some of them are bent inwards; some nearly straight
and slightly oblique toward the interior; and finally some tubi turn inwards at first and
gradually backward as well as outwards.

1. J.Hall: Palwmontology of New York, Vol. I, p. zo7, pl. XLIV, figs. I a, b.
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The endoconch s elliptical in transverse section, occupying the central position
of the ectoconch in the preserved part of the specimen. It isreadily seen that the
interior of the endoconch is occupied by an endoseptum in the upper part of the pre-
served fragment and another one at the lower. The apical angle formed by these
conical endosepta are nearly the same, or about 10°. The wall formed by the con-
tinuous tubi appears to have a zigzag outline in section and the width of the endoconch,
as exposed in the longitudinal section, varies from 7 mm. to 15 mm. narrowing in one
place and broadening in another.

Neither the larger nor the smaller extremity has been observed. The fragment
measures more than one hundred and thirty millimeters in length. The longer diameter
at the upper end of the shell is 45 mm., gradually contracting toward the smaller end
which is 25 mm. in diameter. This gives the rate of tapering 1 in 6.5

Ectotheca thin, but its surface characters unknown. No trace of any deposit is
found within the ectoconch or the endoconch.

Comparison: This species is somewhat allied to Endoceras magniventrim Hall t
from the higher part of the Trenton limestone of New York State in the characters of
the close, strongly concave ectosepta and the undulating wall of siphonal tubi, but dif-
fers from the latter in the slightly curved ectoconch, much narrower endoconch, and
more rapid tapering of the outer shell. The same characters are also used for distin-
guishing it from the preceding species.

Horizon a¥p Locariry: From the argillaceous limestone bed of the Neichia~
shan formation at the small hill named Shih-lung-sze (% §i % ) about 10 1i to the
west of Wang-chia-chi { = 4z i ), I-cheng-hsien. This species is named in honour of
Professor A. W. Grabau, Chief Paleontogist to the Geological Survey. (Coll. W. P.
Shu and C. C. Yi)

Genus YaemocEras Hyatt
Vaginoceras (Endocoras) wahlenborgi Foord.
Plate I1I., Figs. 1a—b.

1888. Endoceras Wahlenbergi, Foord: Catalogue of Fossil Cephalopoda, part I, p. 136, Text

figs. 11, 13, 14.
1895. Endoceras Wahlenbergi, Holm: Geol. Foren. Forh. i Stockholm, Bd. 17 Heft 6.
1917. Endoceras Wahlenbergi, Reed: Palz:ontologia Indica, New Series, Vol. VI, Mem. No. 3, p. 30,

pL. V, fig, r1.

1. J.Hall: Palmontology of New, York, Vol. I, p. 218, pl. LIII, figs. ra-e.
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Shell large, somewhat slowly enlarging, with a large endoconch inside. It at-
tains a size of 305 mm. preserving a part of the living chamber. Apical extremity
unknown. Transverse section circular. Iis rate of growth is computed about 1 in
11.5. Character of surface not observed.

The ectosepta are gently concave, their convexity being about two thirds the
depth of the camera of the ectoconch or a little more. The distance between the
ectosepta varies in an irregular manner. It measures II mm. at a point about
go mm. from the apex, where the diameter of the ectoconch is 31 mm; and
16 mm., where the diameter is 40 mm. When the ectoconch increases its diameter
to 50 mm., the ecfoseptal distance is suddenly redaced to 13 mm. Nevertheless, the
ectoseptal distances continue on the whole to increase upwards until close to the living
chamber, where it retains the distance characteristic of the earlier stage (Five camerw
are contained in the space of 65 mm. including the last camera}.

The endoconch is very large, marginal and circular in cross section. It is
continued upwards in a large endocylinder, which is empty and has a diameter of 12
mm, where the ectoconch measures 33 mm. in diameter, this being about one third that
of the ectoconch. The organic stereoplasmic lining is clearly seen along the margins of
the ectosepta. The camera: are partly filled up with the crystalline deposit, but the
upper-most ones close to the living chamber are entirely empty. Near the apical portion
of the preserved part of the shell the final conical endoseptum {endscone} is shown. It
has an apical angle of 10%. The rest of the endoconch has been converted into crystalline
calcite with much mixing of black material. The invaginated tubi bend inwards, and
then slightly outwards. When they reach the geniculations of the preceding ectosepta,
they turn again inwards and backwards.

Comparison : Hyatt proposed the generic name Vaginoceras for the form
which differs from Esndoceras proper in having the longer invaginated tubi and more
numerous endosepta’. From the text figure of Endoceras wahlenbergi Foord® we find

I. G. T. Troedsson considered, after the sugrzestion made by Toerste, the number of
endosepta as the only distinguishing character between the Endoceras and Vaginoceras. (See Troeds-
son: On the Middle and Upper Ordovician Faunas of northern Greenland, p. 24). Of course, the
Iength of the tubi can not be correlated with the number of the endosepta as Hyatt assumed. But
in this paper the length of the tubi is taken as the distinguishing feature rather than the number of
the endosepta. The reasons are: {I) The number of endosepta is sometimes unreliable, for they
may not be wholly preserved. {2) The spaces between the endosepta are often completely filled
with the crystalline calcite and the endosepta are not distinctly enough shown to determine their
number. (3) In many forms the endoconch as well as endosepta, limited to the apical portion of the
ectoconch, are often not preserved; and the empty, long endocylinder only remains. So fav the length
of the tubi is always clearly exposed, no matter whether the specimen is well preserved or very
framentary. Therefore, the length of the tubi is chosen here as the important factor for distinguishing
these two genera.

2. loc. cit.
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that the long tubi extend beyond the space of one camera. According to the statement
of Hyatt the generic name of Foord’s species should be changed into Vaginoceras. As
to the specific identification, the characteristics of our specimen strongly resemble
Foord’s species, but the ectosepta become more crowded in the adult stage, whichis not
the case in Foord’s form. Nevertheless, this feature may be considered asa minor
point due to sehility, and can not serve to characterize a distinct species,

Horwzox anp Locariry: Collected from the upper part of Neichiashan formation
at the northern side of Tai-hung-shan (- #% 1} ) about one mile or more to the west of
the city of Nan-chang-hsien. According to Foord’s description Vaginoceras wahlenbergi
belongs to Arenig in Sweden, Norway, Russia and other localities in Europe, but this is
incorrect, the horizon being late Middle Ordovician’. (W. P. Shu and C. C. Yii Coll.}

Vaginocoras wahlonborgi Foord var. eylindrica Yii (var. nov.)

Plate IV, Figs. 1, 2a-b,

Ectoconch robust, cylindrical. Endoconch large, situated nearly close to the
margin of the outer shell. This variety is represented so far only by a fragment
belonging to the upper part. The cross section of the endoconch is circular, but that of
the ectoconch is quite obscure, though it is probably circular too. Rate oi increase
about 1 in 12.6. :

Ectosepta moderately concave with their depth scarcely exceeding two thirds of
the camera. The ectoseptal intervals become gradually and slightly longer in distance
apart as the ectoconch advances in age, measuring 15 mm. apart near the lower end
and 17 mm. near the upper, or about two fifth the diameter of the outer shell.

The endoconch is prolonged into a nearly cylindrical endocylinder. Its diame-
ter is a little less than one third as wide as that of the ectoconch. In the actual
measurement the diameter of the ectoconch atiains 40 mm. at the lower end, whereas
the corresponding diameter of the endoconch is r2.5. The invaginated tubi are dis-
tinctly visible. No endoseptum has been found, the endoconch proper not being
preserved. Stereoplasmic deposit often cccurs on the margins of the ectosepta, this
being about ¥ mm. thick.

1. See stratigraphic part, pp. zo, 21.
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Another individual (Plate IV., Fig. 2) is also known from a fragment of more
than one hundred and thirty millimeters in length. The camerre of the ectoconch
increase their depth forward at a regular rate, ranging from ¢ to 13 mm., where the
corresponding diameter of the ectoconch is from 27-35 mm. Endocylinder circular;
marginal, large, being about 2{7 the diameter of the ectoconch. Concavity of ectosepta
about 2/3 the camera. The outer shell fapers at the rate of 1 in 12.5. The organic
stereoplasm deposit is seen on the under side of the ectosepta more commonly than on
the upper.

Conearison: This form is closely related to Vaginoceras wahlenbergi Foord, from
which-it may be slightly distinguished by the more regular increase of the ectoseptal
distance and the smaller size of the endoconch and endocylinder. According to the
diagnosis given by Foord, Vaginoceras waklenbergi has a much larger endoconch,
measuring “nearly half the diameter in the young shell” and “about one third the
diameter” in the adult. Nevertheless, the other important characters of our shell are
very similar to those of Foord’s species, it is, therefore, preferable to refer it to a
variety of Vaginoceras wahlenbergi.

Horwzon axp Locanitiis:  One specimen (Plate 1V., Fig. 2} was found just below
the thin-bedded red limestone in the vicirity of Liu-chia-sze south of Cha-ti-pu, Hsien-
ning-hsien, and another specimen {Plate IV., Fig. 1.} was from the same formation near
He-chiao, Chung-yang-hsien. (C. Li and W. P. Shu Coll.)

Vaginocoras ondocylindricum Yii {sp. nov.)

Plate I1., Figs. 5a-¢c; Plate I1., Figs. 2a.d, 3a-b.

This specimen (PL III, Figs. 2a-d) is known by a large orthocone
which attains a length of 280 mm. with a slender obtuse termination at the apical
end. The section of the ectoconch is circular. Its diameter measures 42.5 mm. at
the larger end, and 145 mm. at the smaller. It tapers at the rate of 1:9.8. Owing to
the imperfection of the upper end of the specimen the original size of the living chamber
has not been fully determined. Nevertheless, the length of its remaining part is more
than twice the diameter of its base.

The ectosepta are rather closely set. Their convexity attains nearly the depth
of one camera. The ectosepta are 5 mm. apart near the apical end and increase re-
gularly slightly forward. There are three camerze in the space of 20 mm. in the mature
part of the phragmacone, where the ectoconch has a diameter of about 23 mm. Near
the living chamber, the ectoseptal interspace is g mm. at the diameter of 35 mm.
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The endoconch is not very large and situated in close juxtaposition to the flat
ventral side of the outer shell. It is circular in cross section, its diameter being 6 mm.
where the diameter of the ectoconchis about 26 mm. The continuation of the tubi is
beyond the next preceding ectoseptum. The endosepta are confined to the apical end
with a very small endosiphuncle exposed in the middle part of the endoconch. The
endocylinder and endocone are empty, but all the camer= are completely occupied by
the crystalline calcite of secondary origin interspersed with some black material.

Another piece {PL III., Fig. 3} probably of the same species represents a fragment
of the posterior part. Cross section circular. Ectosepta crowded. At the smaller
fragmentary end the ectotheca and ectosepta are detached and only the endoconch pro-
jects out. Ectosepta moderately concave. Ectoseptal distance about 4.5 mm. at the
diameter of 18 mm. As the longitudinal section is normal to the dorso-ventral diameter,
the endoconch at first sight seems to occupy a central position in the ectoconch, but in
reality it is probably marginal to the outer shell. The ectoconch has a diameter of 16
mm. at the lower end, where the corresponding diameter of the endoconch is 4.5 mm.
The endoconch and endocylinder are not preserved in the upper portion of the specimen
because of the direction of the section.

There is a third specimen (Pl. TI., Fig. 5.) which was procured from the Tafang
limestone at Yang-sing-hsien. The apical portion is not preserved. The ectoseptal dis-
tances are less than 1/3 the diameter of the outer shell. The endoconch is circular,
marginal and equal to 1/4 the diameter of the ectoconch. This specimen is similar
to the preceding ones in all respecis except the rate of tapering, which appears
to be more rapid, measuring T in 6. The test is partly preserved. It consists of two
layers. The interior layer is much thinner and covered by the very fine transverse
strie. The outer one is quite obscure, though it is probably smooth.

Conparison: This species is characterized by its fairly closely set ectosepta, re-
latively smaller endoconch and long empty endocylinder with the endosepta limited
to the apical portion. 1t agrees in some aspects with Vaginoceras wahlenbergi Foord,! but
is distinguished from the latter by its smaller endoconch and more approximate ecto-
septal distance. From the description of Endoceras reinhardi? Boll* including
Orthoceras commune Angelin-Lindstrom and some others, we find that the present
species may be compared with Boll’s form, but differs in having the shorter interspaces
between the ectosepta, which are nearly half the diameter of the outer shell in Boll’s
species. Moreover, our shell has shown the considerably long tubi indicating a
Vaginoceras, but those in Boll’s form have not been characterized in the description.

1. loc. cit.
2. Foord: Catalogue of Fossil Cephalopoda, Pt. I, p. 145.
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Horizox axp Locaririns: The first two specimens (PL I11,, Figs. 2 and 3) were col-
lected by C. Li-and W. P. Shu from the beds just below the red limestone near Ta-wu-
shu, north of the western end of Pei-yang-shan (& %), Chung-vang-hsien. The last

_one (PL IL, Fig. 5) was collected by Mr. C. Y. Hsieh from the uppermost purple
calcarcous shale of the Tafang limestone at Ta-fang village in the Yang-sing-district.

Vaginoceras peiyangense Yu (sp. nov.)

Plate V., Figs. ra-b, za-b.

This orthocone is fairly slender, elongate, reaching a length of 425 mm. The
ectoconch terminates in an extremely acute point. It enlarges in diameter very slowly
in the young part, but rapidly toward the apertural portion. The diameter of the
ectoconch increases from 15 mm. at the lower part to 30 mm. at the upper, the distance
being 289 mm, This gives a rate of expansion of ¥ mm. in 19 mm. The remaining
part of the living chamber is rather long, having a length of 6o mm. and a diameter of
about 30 mm. at its base. Aperture not observed. The section of the outer shell is
ovately elliptical with a moderately large endoconch close to the margin of the shell

The ectosepta are very thin and gently concave. Their depth is about one half
that of a camera. The ectoseptal interspaces or camer:e regularly increase in height
toward the aperture, there being three camerwe in the space of 20 mm. at the apical
portion and one camera or a little more in the same space at the stage next to the body
chamber.

The endoconch is tubular, moderately large with an oval section. It measures 6
mm. in major diameter and 4.5 mm. in minor. In the same stage the transverse
diameter of the ectoconch is 26 mm. I lies rather close to the outer shell, if it is not
absolutely in contact with the latter. It is comparatively flatter on the ventral side.
At a point 150 mm. from the apex, we find in section that the subtriangular endocone
exists within the endoconch having an apical angle of nearly 17°. The endoconch of
the earlier stage is solidly filled with the calcite deposit, leaving the endosiphotube
open in the middle. Its diameter is more than 0.1 mm. and is plainly visible even to
the naked eye. The endoconch is provided with the tubi, which continue apicad beyond
the next preceding ectoseptum for a short distance further.

In another specimen (Pl. V., Fig. 2} the camerx of the ectoconch are relatively
shallower. Theectosepta regularly and slowly increase their distance upwards, varying
from 5 mm. to 7 mm., where the corresponding width of the ectoconch is from 13-18 mm.
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The endoconch is of large size, ovately elliptical in section, and nearly marginal to the
outer shell (being 0.7 mm. distant from the ventral side}. It measures 8 mm. in the
longer diameter and 6 mm. in the shorter at the upper end of the fragment, where the
actual diameter of the ectoconch can not be determined, but the ectoseptal distance is
about 7 mm. This fragment is 123 mm. in length. At the lower part of the specimen,
the ectotheca as well as the ectosepta have been crushed, and the endoconch remains
protruding with some invaginated tubi preserved on its sides. Rate of increase 1:17.

In both of the specimens the camerw are lined with the organic stereoplasm in
moderate thickness, but some are perfectly empty. Test unknown.

Coxparisox: In its general form, this species may be compared with Endoceras dis-
tans Hall'. But our shell has a much smaller endoconch and an ovately elliptical section of
the ectoconch, which is quite different from that of Hall’s species. It is also distinguished
{from Vaginoceras wahlenbergi and Vaginoceras endocylindricum by its more distant
ectosepta, ovately elliptical section of endoconch and less rapid tapering of the ectoconch.

Horizox axp Locariries: One specimen (PL V., Fig. 1) was obtained from the
bed just above the massive biue limestone at the western end of Pei-vang-shan, and
the other (P1. V., Fig. 2) from the same horizon at He-chiao, Chung-yang-hsien. {(Coll.
C. Liand \V. P. Shu.}

Vagi {End 3 bolemnitiforme Holm

Plate 1., Fig. 8
1885, Endoceras belemnitiforme Holm: Paleontologische Abhandlungen, Bd. 1II, Heft I, p. 5, Taf.

1, figs. 1-5.

Shell cylindrical, straight, embedded in the upper red Tafang limestone
and without any trace of the test remaining. It tapers at the rate of about 1 in
10. The apical portion has not been observed, and the larger extremity is also incom-
plete. The ectoconch is subcircular (probably by compression) in transverse section
with an endoconch lying at its margin.

The ectosepta are widely separated from each other, the distance equalling
nearly half the diameter of the outer shell. In actual measurement it reaches Iz mm.
at the diameter of 24 mm. When the ectoconch enlarges to 26 mm. in diameter,
it is reduced to 10 mm. After that it assumes the original length again. Though the
distances between septa vary slightly, on the whole they are fairly constant

1. Hall: Palzontology of New York, Vol. I, p. 220, pl. LVIII, figs. 1 a,b.
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The interior of the camerre are deprived of any deposit except the margins of the
ectosepta, on which the stereoplasm is slightly and irregularly deposited. Ectosepta
very thin, having a concavity a little less than one camera.

The endoconch is in contact with the outer shell. It is cylindrical in longitudinal
section and circular in transverse. It appears to remain about 10 mm. in diameter
throughout the whole length of the fragment preserved, so that it occupies nearly wz
the diameter of the ectoconch at the lower fragmentary end and z2f5 at the upper. No
endosepta are seen. The endotheca is absent and the inmer shell is confined by the
continuation of the imbricating tubi, which in this specimen seem not so long as
those in the form figured by Holm.

Rumarxs. This species is characterized by its remote and almost equal
ectoseptal distances, and cylindrical and large endoconch. Even though we know
nothing about the apical end of our shell, no form comes nearest to the present specimen
other than Vaginoceras belemaiforme Holm from the upper red Orthoceras Limestone on
the island of Oeland.

Horizon asp Locaniry: From the red limestone bed of middle Ordovician
age in the upper part of the Tafang limestone near Ta-fang village, Yang-sing-hsien.
The specimen was collected by Mr. C. Y. Hsich.

Yaginocoras shui Yu {sp. nov.}
Plate IV., Figs. 3a-b.
Ectoconch of unknown size, slender, subcylindrico-conical. Cross section

circular. Endoconch moderately large, submarginal. Both the apical end and the
basal extremity unknown.

Ectosepta remarkably gently concave, about one third as deep as the camere.
The ectoseptal distances slightly increase from 6 mm. at the lower preserved end to 8 mm.
at the upper, while the corresponding width of the ectoconch are r4 mm. and 19 mm.
respectively (The real diameter of the ectoconch would be greater than this, because the
section is not in the median plane).

The endoconch is circular? and situated near the margin of the ectoconch. Ifs
diameter is little less than one third that of the outer shell. It is completely surround-
ed by camer:e and distinctly marked by the tubi By the aid of a lens we can see the
tubi are so long that they overlap backward beyond the preceding ectoseptum extending
even to the third one. Inside the endoconch a concial funnel-shaped endoseptum is
included with the deposit of crystalline lime below.
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The diameter of the ectoconch measures 13 mm. at the smaller extremity of the
fragment and 22 mm. at the larger. The distance between them is 108 mm. It
tapers at the rate of about 1 in 12.

Comparmsox: This species appears to be related to Vaginoceras belemnitiformis
Holm' in the extremely long tubi, but the former differs from the latter in having the
comparatively narrower endoconch and shorter ectoseptal distance. Moreover, the
ectosepta of our specimen become increasingly distant with the growth of the
ectoconch,which is not the case in Holm’s form. It is also distinguished from any
of the foregoing species by its strikingly long tubi.

Horizox aNDp Locarniry: In the bed above, but not far from, the thick-bedded
blue limestone near \Wang-chia-sze, Chung-yang-hsien. The specific name is given in
honour of Mr. Shu, by whom this species was collected.

Vaginocoras chientzekouense Yii {sp. nov.)

Plate V., Fig. 3.

Ectoconch straight, cylindrical, rather slowly enlarging at the rate of 1:12. Trans-
verse section elliptical? Endoconch not very large, lying in contact with the outer
shell.

This fragment reaches a length of more than 74 mm. Ectosepta moderately
concave, having a depth of more than one half of a camera. The ectoseptal interspaces
inciease regularly and very slowly in length as they approach the basal extremity,
ranging from 12z to 16 mm., where the corresponding diameters of the ectoconch are 32
and 38 mm. respectively.

The endocylinder only is shown. It is elliptical in section. From the longitudinal
section we may see that the interior of the endocylinder does not reveal anything but
the black lime matrix. The tubi are not well preserved, but from a {ew that remain it
seems that the succeeding tubus is inserted into the next preceding one. The diameters
of the endocylinder have a ratio of 8:5. Itslonger diameter is nearly 1/4 that of the
ectoconch. None of the organic stereoplasm exists in the camere except the deposit
of secondary origin.

1. G. Holm: Paleontologische Abhandlungen, Bd. III, Heit 1, p. 5, Taf. I, figs. 1-5.
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Comparison: At the first glance this species appears to show no difference from
Vaginoceras wahlenbergi Foord var. cylindrica, but on careful examination its elliptical
section and narrower size of the endocylinder as well as the absence ot stereoplamic de-
posit on the ectosepta give it a distinctive appearance.

Horizox axp Locanrry: From the argillaceous limestone of Neichiashan
formation at Chien-tze-kou ( ¥/ - % ), Nan-chang-hsien. (Coll. W. P. Shu and
C.C. Yii.)

Vaginoceras neichiancnso Y&t {sp. nov.)
Plate I., Figs. ga-b; Plate II., Figs. 6a-b, 7a-b.

General form subcylindrical, cross section elliptical, ectosepta crowded, endoconch
large, subcentral and circular in section. .

This is a fragmentary specimen preserving the septate portion. It is about 100
mm. in length. No external character is perceptible except the regular, transverse
ectoseptal edges exposed on the eroded surface of thecast. Rate of increase 1 in 8.5
approximately. The two diameters of the extoconch are roughly at the proportion
of 4:3.

The ectosepta are closely set. The interspace between them slightly increases
upward, being equivalent to 1i5 the longer diameter of the ectoconch at the lower part
of the fragment and 1J6 at the upper. The concavity of the ectosepta is a little more
than the distance of one camera at its center.

The endoconch is rather large, its diameter being nearly equal to 2i5 the longer
diameter of the ectoconch. It is situated a short distance from the center of the conch.
The continuous tubi extend apically to the point about one fourth the depth of the
next preceding camera, or a little more. The ectosepta are gently bent backward before
reaching the endoconch. The interior of the endoconch below the last endosepfum has
been changed into a white crystalline deposit. The endocone shows a slightly elliptical
outline in transverse section. Some camere are filled with the calcite deposit, and
some ectosepta are also thickened by the stereoplasm to a very small amount.

There are numerous specimens belonging to the same species, though they are
slightly different from one another. One specimen (PL II., Fig. 6} collected from
Chung-yang-hsien reaches a length of about 31 mm. It conmsists of four camerw
embedded in the red limestone. It tapers more rapidly, about 1:6. The endoconch is
relatively narrower, attaining a size of 1/3 the longer diameter of the ectoconch.
Ectosepta distant about #, the major diameter.
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Another one (Pl. IL, Fig. 7} expands its shell more slowly, the rate being 1:70.
The empty endocylinder is only preserved, indicating this fragment nearer the apertural
end. Seven camerm are present. The ectosepta are slightly lined by the stereoplasm.
The size of the endocylinder and the ectoseptal intervals are similar to those in the
preceding specimen {PL. 1., Fig. g}.

Coxparison: In some respects this species is quite close to the Endoceras
profeiforme Hall * from the Trenton formation of New York State, but our shell shows
the invaginated tubi, which is not a character given in the description by Hall. Accord-
ing to Clarke’s statment the tubi of Endoceras profeiforme are short. Foerste says:
**Apparently they are only a single camera in length”. But its diagrammatic sections
figured by Hyatt> and Troedssons indicate that the tubi are longer than the length of
a camera. Even though the latter is the case in Hall's type, the present species may be
distinguished trom it in having the ectoconch elliptical and the endoconch subcentral and
circular. In Ewndoceras proteiforme the ectoconch is circular and the endoconch is mar-
ginai and elliptical’. It also differs from Vaginoceras vaginatim Schlotheim 5 in having
the more widely separated ectoseptal interspaces, smaller and subcentral endoconch; and
from Orihoceras \Endoceras) brongniarts Troost © in having the ectoconch less elliptical,
the endoconch comparatively larger, and the ectoseptal distance somewhat longer.

Horizox axp Locavities:  One specimen (PL. IT., Fig. 6) was collected by C. Li and
W. P. Shu from the reddish limestone of the Middle Ordovician age at San-shanyuan,
Chung-yang-hsien. The rest came from the upper part of the Neichiashan formation
near Sin-tan, western Hupeh. ({Collected by J. L. Smith and C. Y. Hsieh respectively)

Vaginoceras roedi Y@ (sp. nowv.)
Plate I., Figs 10 a-¢, 11 a-b.

ror7. Cameroceras? sp. Reed: Ordovician and Silurian fossils from Yunnan, p. 35, pl. VI, figs. 1, Ia.
tg20. Orthoceras? sp. Yabe and Hayasaka: Palezontology of Southern China, p. 49, pl, XVIII,
figs.-2; pl. XXVII, figs. z a-e.

1. J. Hall: Palzontology of New York, Vol. I, p. 20%, pl. XLVIII, pl. XLIX, pl. L, pl.
LITI, figs. 2, pl. LVIL.

2. Zittel-Eastman: Text Book of Palzontology, p. 593, fig. 1105.

3. G. T. Troedsson: On the Middle and Upper Ordovician Faunas of Northern Greenland, I.
Cephalopads. p. 27, pl. 8, fig. 4.

4. G.T. Troedsson: On the Middle and Upper Ordovician Faunas of Northern Greenland. I.
Cephalopods. p. 27, pl. 7, figs. 1, 2.

5. Foord: Catalogues of Fossil Cephalopoda, Part I, p. 140.

6. Blake: British Fossil Cephalopoda. Part I, p. 162, pl XVII, figs. 1, Ia.
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except for 6 sharply impressed annular lines which are 5-7 mm. apart; the impressions are
somewhat wavy, probably owing fo the secondary deformation of the entire shell. The
lines at first sight appear to be the suture lines of the septa, but in reality coincide with
them only partially.” <The septa are traversed at the center by a broad (12 mm. in
diameter] empty tubular space, which is completely shut off from the interior of the
camere by means of the septal necks, these being very long and extending beyond the
preceding septum. There is absolutely no organic deposit in the interior of the shell.”
Even though no such impressed annular lines are seen on the surface of our specimens as
is the case in that of the Japanese authors, the large endoconch, long tubi, closely set
ectosepta and some other properties show that Yabe and Hayasaka’s form is really the
same as the present species. Reed had described one specimen from the Ordovician bed *
of Shih-tien in Yunnan and called it Cameroceras.* In reality it also belongs to the
present species. The original diagnosis given by Reed is as follows.

**The shell appears to have been straight, slightly elliptical in cross section, cyl-
indrical, very slowly tapering. A large undivided body chamber seems to be present,
and on it traces of fine concentric lineation are visible, this body chamber measures
about 33 mm. in length and has a diameter of about 26 mm. The septate portion of the
shell measures just 2o mm. in length and contains 1x septa. The septa, therefore are
closely approximate, being rather less than 2 mm. apart; they are thin, horizontal, but
very slightly undulated. A transverse section made of the lower end shows that the
shell is elliptical with diameters of 21 mm. and 25 mm., and there is a very large siph-
uncle about 14 mm. in diameter, situated nearer the ventral than the dorsal margin.”

Coxparisos: This species is quite similar to the previously described Vaginoceras
naichianense, but after closely studying it we can see that the present form has the endo-
conch much Jarger and the ectosepta much closer. Moreover, the interior of this form is
absolutely free from organic deposit, which is present in the other species. It also
resembles Vaginoceras vaginaium Schlotheim, but may be distinguished from it by the
position of the endoconch, which is marginal in Schlotheim’s species.

Horzoy axp LocariTy: From the upper part of Neichiashan formation near
Sin-tan. (Coll. J. L. Smith and C.Y. Hsieh respectively)

Vaginoceras uniforme Yi (sp. nov.)
Plate II., Figs. 8a-b, g; Plate V,, Figs. 4a-b.
Outer shell straight, cylindrical, cross section elliptical with a moderately large
zndoconch submarginal to the ectoconch.

1, loc. cit.
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The ‘ectoseptal distances are nearly uniform, varying from 5-6 mm., or about 1{5
the longer diameter of the ectoconch. Ectosepta with a concavity nearly equal to the
depth of one camera.

The endoconch is elliptical in section, being about 9.5 mm. and 8 mm. in its two
diameters. At the same section the ectoconch measures 32 mm. in its major diameter.
Tapering of endoconch very gentle. The continuous tubi are disposed in an imbricating
arrangement. The endosepta are hardly visible in the stereoplasmic filling. The empty
cameree are lined with slight organic deposit, which occurs on the upper side of the
ectosepta in the majority of cases.

The ectoconch gradually contracts from the longer diameter of 30 mm. at the up-
per extremity of the specimen to 23.5 mm. af the lower. The tapering may be roughly
estimated to be at the rate of 1 in 17 mm.

Another fragment of this species (Pl II., Fig. g) was obtained from the same
district. It is of smaller size. The ectosepta are also crowded, distant about 3-4 mm.
from one another. The longer diameter of the ectoconch measures 16 mm. at the lower
part and zo mm. at the upper. Concavity of ectosepta about 1 camera. The elliptical
endoconch lies submarginal to the outer shell. The stereoplasmic deposit usually
occurs above the margins of the ectosepta in very small quantity. Neither the earlier
portion nor the apertural end have been observed.

The third one (PL. V., Fig. 4) was collected from the upper part of the Tafang.
limestone at Yang-sing-hsien. Its transverse section is also elliptical in oufline, the two
diameters being at the ratio of 3:2. The ectosepta are uniformly distant from one an-
other, attaining an interval of 6.5 mm. in average, or about 1/4 that of the longer
diameter. Endoconch marginal, elliptical, being about 1/3 the diameter of the ecto-
conch. So far as we know, this specimen is slightly differentiated from the preceding
ones in the position of the endoconch, which lies not across the minor diameter but at
the quadrant between the longer and shorter diameters.

Comparison: In the position of the endoconch, section of the ectoconch, and the
rate of tapering this species may be compared with Endoceras arctiventrum Hallt from
the higher part of the Trenton limestone near Middleville N.Y., but the enloconch of
Hall’s form is much smaller in size. Our shell has the long invaginated tubi, which are
unknown either in the figure or the deseription of that form given by Hall.

HorizoN axp Locarrries: The last named specimen (Pl V., Fig. 4) collected by
C. Y. Hsich was from the upper red bed of the Tafang limestone at Yang-sing, and the
rest from the red limestone at San-shan-yuan, Chung-yang-hsien, (C. Li and W. P. Shu).

1. Hall: Palzontology of New York, Vou. I, p. 217, pl. 51, figs. z a,b.
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Vaginoceras mulitiplectosepiatum Y& (sp. nov.)

Plate V., Figs. 5 and 6.

This species is represented by many specimens of the internal molds, which are
badly preserved. Some of them reveal nothing in the longitudinal sections, but others
show important internal structures. Shell subcylindrical, straight, elliptical in trans-
verse section, having two diameters at the ratio of nearly 7:6. Larger extremity not
observed. The expansion of the ectoconch is very slow, being 1 in 15 mm.

The ectosepta are very crowded, and nearly equally separated from one another,
attaining a distance of 1/g the major diameter of the ectoconch at the lower preserved
end and 110 at the upper. They are provided with tubi which continue beyond the
preceding septum. Concavity of ectosepta not more than the depth of two camerze.

The cndoconch is subelliptical in section, lying at the extremity of the longer
diameter and close to the outer conch. It measures 14 mm. in the major diameter and
11 mm. in the minor, where the corresponding measurements of the diameters of the
ectoconch are 33 mm. and 27 mm. respectively. In general the inner shell is about 2i5
as large as the outer one.

Both endoconch and the camer:e are absolutely free from the organic or even the
inorganic deposit. The ectosepta are well preserved in some specimens, but partly
crushed in others. The ectotheca has not been preserved.

Coyparison: Our species bears much resemblance to Vaginoceras uniforne, but the
latter has not the following characters which are characteristic of the former: 1, ecto-
septa being more closely set, at a very short distance in their separation; 2, phragmacone
enlarging much more slowly; 3, concavity of ectosepta being much deeper; 4, endoconch
lying at the end of the major diameter instead of the minor; 5, organic deposit absolutely
absent. It may be also distinguished from Vaginoceras reedi by the subelliptical,
marginal and smaller endoconch. Even though the numerous ectosepta and some other
aspects of this species are quite like those of Vaginoceras vaginatum Schlotheim!, our
shell has the smaller and subelliptical endoconch as well as the slower tapering, which
are readily differentiated from those of Schlotheim’s form.

Hor1zox anp Locarrry: From the upper Neichiashan formation near Sintan.
western Hupeh. The specimens were collected by J.L. Smith and C.Y. Hsleh respectively-

1. Foord: Catalogne of Fossil Cephalpoda, Part I, p. Ly0.
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Vaginocoras giganteum Yii {sp. nov.)

Plate ITI, Figs. 4 a-b.

Ectoconch straight, robust, cylindrical, enlarging very slowly. Endoconch rather
large. As both the ectoconch and endoconch are much eroded, their cross sections are
not quite certain, though they are probably circular. The apical portion is missing and
the length of the incomplete body-chamber also can not be fully determined. This
fragment has a length of 360 mm. comprising fourteen camere. At the two extremities
it measures 67.5 and 48.5 mm. in diameter. It expands at the rate of 1 in 18.5.

Ectosepta thin, moderately concave, appearing much thickened on their upper
marginal portion by the stereoplasmic deposit. They are distant from each other about
one half the diameter of the ectoconch. Their concavity is about three fourths as deep
as the camera. It is a noticeable fact that the ectoseptal distances are almost equal
throughout the whole fragment. There are two camerx within the space of 50 mm.

The endoconch lies ventro-centran. It is of large size, a little less than one third
the diameter of the ectoconch. It is slightly contracted between the ecfosepta. At the
lower part of the fragment the endoconch is distant 11 mm. from the ventral side of the
outer shell and 25 mm.from the dorsal,where the diameters of the ectoconch and endoconch
are 52 mm. and 16 mm. respectively. It is only preserved in the lower portion and the
upper end of the specimen, and the rest is completely worn away. The uppermost part
of the endoconch encloses another smaller orthoceracone 1o mm. long. All the camerre
and the lower part of the endoconch are wholly filled with calcite deposit. No endosepta
are seen, but the presence of the imbricating tubi and the enormous endoconch shows
that this specimen should be referred to the genus Faginoceras.

Couparizon :  This species may be related to Vaginoceras wahlenbergi Foord,
but differs from that in the slower rate of tapering, equal ectoseptal intervals, and
position of the endoconch. The same features also serve to differentiate this form from
Vaginoceras wahlenbergi Foord var. eylindrica.

Horizoxn anp Locarrry :  Obtained from the fossiliferous bed underlying the red
limestone near Ta-wu-shu, Chung-yang-hsien.

Vaginocoras? sp.
Plate VIII., Fig. 1.

This specimen consists wholly of the red lime matrix, in which the shell was
embedded. It has a length of about 400 mm. On the surface of the stone nucleus the
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sharp impressed annular lines are clearly shown, each one probably representing
an ectoseptum. They are very crowded, and the distances between them vary to
an extremely small degree, ranging from 11.5 to 12.5 mm. Generally sixteen camere
are present in a length of 200 mm, while the ectoconch has a diameter of 66.5 mm.
The ectoconch gradually diminishes its diameter toward the apical extremity at the rate
of 1in11.5. On examining its sections no other features may be recognized except
the scar of the endoconch, which is more or less elliptical in shape and situated close
to the outer shell. Test not preserved at all.

Since we know nothing about the tubi, the actual size of the endoconch and other
ieatures, specific and generic determination is impossible. On account of the large,
marginal endoconch and the uniformiy separated ectosepta, which are somewhat related
to "aginoceras uniforme, it is provisionally put in the genus Vagni. ceras.

Howrizoxn axn Locatrry 1 From the red bed north-east of Pei-hu-fu, Pu-chi-hsien.

Suborder Orthechoanites Hyatt
Family ORTHOCERATIDAE M’Cov
Genus ORTHOSERAS Breyn
Orthoceras chinense Foord
Plate 1II., Figs. 5a-b; Plate IV., Figs. ga.b;
Plate V., Figs. y7a-c; Plate VI., Figs. la-b, za-c.
1856, Orthoceras sp., S. P. Woodward: Quart. Journ. Geol. Soc. Vol. XII, p. 378, pl. VI, {ig. 1.
1888, Orfhoceras chinense, Foord: Catalogue of Fossil Cephalopoda. British Museum. I. p. foo.
1911. Orilinceras chinense, Frech: Richthofen’s China, Val. V, p. 8, pl. 11, figs. 2 a-c.
1920. Orihoceras chinense, Yabe et Hayasaka: Palmontology of Southern China, p. 48, pl. XXVII,

{igs. 3 a-b.

Shell {P1IV., Fig. 4} straight, subcylindrical. Section circular. The preserved
fragment tapers at therate of 1:9. Both the initial portion and the larger end are
wanting.

The septal interval gradually increases orad from the smaller extremity. Aftera
certain distance it slightly reduces and immediately increases again. On the whole the
camer: become deeper as the shell expands in diameter, being approximately equal to
one half the maximum width of the shell or even a little less. At a point not far from
the living chamber the septa become more crowded toward the aperture. The septal
necks are very long, extending apically for a distance equal to about one half the inter-
space between the septa. Septa thin, direct, having a concavity of 1/2 the depth of a
camera or more.
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Siphuncle central, narrow, measuring about 1/10 the diameter of the shell. Itis
circular in transverse section. It is entirely empty in some specimens, but partly filled
with the secondary crystalline deposit in others. The margins of the septa are either
perfectly free from any deposit or lined with a layer of stereoplasm, which is sometimes
very thick and sometimes rather thin as well as irregular. The camere are filled with
crystalline calcite of secondary origin, but generally empty.

A very small part of the test has been preserved, showing the transverse lines
of growth.

There is another specimen (Plate V., TFig. 7), which was collected
from the same locality and probably belongs to the same species. It is represented
by a fragment of the apertural portion, having a length of 70 mm. The living
chamber is partly preserved with three adjacent camere. The septal distance
measures ¥5 mm. at the lowest camera of the fragment, and 10 mm. at the uppermost
or last one, where the corresponding measurements of the diameter of the shell are 32
mm. and 36 mm. respectively. The surface is ornamentated by well marked transverse,
flexuous, imbricating strie, of which three are counted in a distance of z mm. The
other internal characters of this individual are the same as those of the preceding one.

A third specimen (P1. VI., Fig. 1.) is robust in form. It measure about 210 mm.
in length. The living chamber is partly preserved and the apical portion is missing.
The septal distances continually and gradually increase from the lower part of the
shell toward the aperture, being little more than 1/2 the diameter. Up to the third
camera from the living chamber, it stops to increase and gradually reduces upwards,
where the depth of the camerwm is less than 12 the diameter. The septal necks are
slightly shorter than 1/2 the septal intervals. Test not observed.

The body chamber in a fourth specemers {PL. VI., Fig 2} is rather large.
Because of the incomplete state of preservation its full length can not be made out, but
the portion remaining reaches a length of 48 mm. or more than 1} times the diameter
of its base. The septal distances of the mature portion seem to be greater than those
in the preceding specimens, measuring about 4/5 the shell diameter. The septa also
become crowded as they approach the outer chamber. The test is not preserved, but
the surface character may be seen on the mold of the interior, which is marked by
regular, flexuous transverse lines of growth. The actual surface had its strize arranged
similarly, but they appear to have been much closer together. There is another small
specimen (P II1, Fig.5.) which indicates the young stage of the same species.

Remarks. In the collection about ten specimens of this species are found, but
there is a great variation in tapering between them. Some tape}' at the same rate as
that of Foord’s specimen, and others much more rapidly, varying from 1:6 to 1:8.
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Horrzox axp Locatars:  This species is very common in the argillaceous lime-
stone bed of the Neichiashan formation at Nei-chia-shan near Sin-tan of Tze-kuei-hsien
{J- S. Lee), Lo-jo-ping of I-chang-hsien (C. Y. Hsieh) and Tai-hung-shan of Nan-chang-
hsien (Coll. W. P. Shu and C. C. Yii).

Grth hil var. K Yii {var. nov.)

5

Plate VII., Figs. 1 a-c and 2.

Shell straight, slender, subcylindrical, regularly and gradually augmenting its
diameter toward the chamber of habitation at the rate of 1:8.5. The preserved part of
the living chamber measures 40 mm. long, the diameter at its base being 25 mm.
Owing to the fact that the larger extremity is poorly preserv ed, the aperture is unknown.
Shell section circular in outline.

Only two complete camerze are preserved, increasing from 14 mm. in depth at the
lower camera to 17 mm. at the upper or last one. At this stage the shell diameter ranges
from 22 mm. to 24 mm. The septa are distant about 2/3 the diameter from each other.
Concavity of the septa about 1/2 the depth of a camera or more.

Siphuncle central, circular in section, having a diameter of 2 mm., where the shell
is 21 mm. in diameter. The septal necks are prolonged apicad only about 13 the inter-
space between the septa. The camerm are lined with the stereoplasmic deposit about x
mm. thick and filled with yellowish crystalline calcite inside.

The test is about one half millimeter thick. Iis surface is covered by the broad,
undulating lamellose growth lines without any longitndinal strize. By the aid of a lens
the transverse ridge are seen to be arranged in imbricating form, steepening at the
anterior side and sloping very gently in the other direction. They are distant about
1 mm.

Another individual (PL. VII, Fig. 2.) my probably be of the same form. It is
represented by a perfectly preserved internal mold. It has a remarkable length of
about 8co mm. with an acute apical termination. Transverse section unknown. It con-
tracts toward the posterior end at the rate of 1in 7.5. The body chamber is of con-
siderable size, measuring 314 mm. in length and 93 mm. in width at its base. The depth
of the camerze increases from 18 mm. at the diameter of 30 mm., to 35 mm. when the
diameter is 58 mm. The septa have a concavity equal to about xf2 a camera height.
The siphuncle is entirely eroded away, but near the smaller end there is some indication
of the siphuncle showing its situation to be in the middle of the natural longitudinal
section. This specirr;en appears to be compressed to a certain extent, presenting a
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greater diameter of shell than the original maximum width. The camerwe are filled with
the fine yellow matrix of calcilutyte except the initial portion, which has turned into
calcite.

Comearsson :  This form agrees in all respects with Orthoceras chinense Foord, but
differs slightly in having shorter septal necks, longer septal distances and the gradual
increase of camera depth towards the aperture, these features serving to separate it as a
variety of Foord’s species. It may be cotupared with Orthoceras evanescens Barrander,
but is easily distinguished by its more rapid tapering, its surface ornamentation,
its broader siphuncle and the regular increase of its septal distance. Orthoceras penetrans
Barr.? and Orthoceras cavim Barr.s also come nearer to this form in general aspect, but
our shell haslonger septal necks and surface striation, which sre very different from
those of Barrande’s species. It is also allied to Orfhoceras giebeli Barr.4, but that shell
has different surface ornamentation and longer septal necks.

Horizon anp Locarrries:  The specimen (PL VIL., fig. 1.) is from the same
formation as the preceding species in the region about 1 1i to the east of Chiang-chia-chi
{#% % 1), and about 10 li north east of Kuang-chiao-pu, King-shan-hsien. {W. P. Shu
and C. C. Yii}. The last specimen (Pl. VII., Fig. 2) was obtained in the bed between the
reddish limestone and the thick-bedded blue limestone at the place close fo Wang-chia-
sze, Chung-yang-hsien. (C. Li and W. P. Shu}.

Orihocoras chinense var. cccontrica Yii (var. nov.}

Plate VIII., Fig. 2.

Shell cylindrico-conical, regularly enlarging. Transverse section circular. Cham-
ber of habitation not perfectly preserved. This specimen is about 210 mm. in length,
measuring 40 mm. in diameter at the larger extremity. The apex terminatesin an acute
point with an apical angle of 25°, but this is probably not the true angle as the apical
portion is displaced by faulting and the section not wholly median. The normal rate of

«tapering of the shell may be estimated at 1 in 7. Surface markings unknown.

1. Barrande : Systéme Silurien de la Bohéme, Vol. II, Text III, p. 190, pl. 258, pl. 265; pl.
326, pl. 361.

2. J.Barrande: Systéme Silurian de la Bohéme, Vol. 11, Text I1I, p. 537, pl. 403, pl. 406.

3. J.Barrande: Systéme Silurian de Ia Bohéme, Vol. I1, Text II1, p. 488, pl. 223, pl. 363,
pl. 378, pl. 384.

4. J. Barrande : Systéme Silurian de la Bohéme, Vol. IT, Text III, p. 404, pl 304.
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Septa géntly concave, so far as observed, with a concavity equal to one half of
the camera. The septal distance increases irregularly as the shell expands in diameter,
having a depth varying from 12 mm. {o 22 mm., where the corresponding diameters of
the tube are 18 mm. and 35 mm. respectively.

The siphuncle is narrow, and equal to one tenth the diameter of the shell. It is
eccentric, its border touching the central axis of the conch. Itisenclosed by the septal
necks, which, as determined from a few of them which are clearly shown in the longitu-
dinal section, are comparatively short, about one third the depth of the camera. There
is no trace of deposits in the siphuncle. All the camer= contain the white crystalline
lime in addition to the stereoplasmic lining.

Comparison: At first sight this specimen scarcely differs in aspect from
Orthoceras sp.* figured by Woodward, but after close examination our shell may be
distinguished from Woodward’s shell by the excentric siphuncle, the shorter septal necks
and the more remote septa. It closely resembles Orihoceras chinense Foord var. kuang-
chiavense except for the position of the siphuncle and some other minor features. There i
fore, I am inclined to regard this form.as another variety of Foord’s species.

Horizox anp Locaviry: This shell was collected from the bed just underly-
ing the reddish limestone at a place not far from Wang-chia-sze, Chung-yang-hsien.

Orth hi var. tatum Yii (var. nov.)

Plate VIIL, Figs. 3-5; Plate IX., Figs. la-b.

Shell (P1. VIII., Fig. 3) subcylindrical, robust, circular in cross section.- Apical
portion not observed. The diameters at the two extremities of this fragment are 34
mm. and 54 mm. respectively, the distance between them being 133 mm. The rate of
increase is in the proportion of 1 to 6.5. Test not exposed,

The preserved part of the living chamber is about 70 mm. in length and 56 mm. in
diameter at its base. Seven complete adjacent camerw have been recognized, varying
slightly in their depth. Thus each of the lowest two camere measures 20 mm. in
length, while above these the septa are separated by a distance of 17 or 18 mm. Still
higher up the camers assume again the same depth as the lowest one. In general they are
of nearly the same depth, this being greater than :/z the diameter of the shell at the lower
preserved end and less than 1/2at the upper. The last camera is shallower than any of

1. 5. P. Woodward: Quart. Journ. Geol. Sec., Vol. XII, p. 378, pl. VI, fig. 1.
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the preceding ones, which isa common case occurring in the conchs of cephalopods.
Septa moderately concave, having a depth nearly equivalent to one fourth the maximum
width of the shell.

Siphuncle narrow, lying in the central part with a circular cross section. Its size
is about 1/0 the diameter of the shell at the lower end, and /r at the upper. The
septal necks extend scarcely longer than /3 the septal interspace. The camerwe are
mainly filled with crystalline calcite, though some are also filled with the material in
which the specimen is embedded.

One specimen of a different individual (PI. VIII., Fig. 4.) represents a young shell
of smaller size. The septate portion has a length of 68 mm. excluding the living cham-
ber, which is very large or more than 3 times the diameter at its base or nearly about 12
the total length of the fragment. Rate of tapering 1 in 7.5. The septa are equally
separated, being 7 mm. in distance, while the diameter of the conch measures 13 mm. at
the lower end and 19 mm. at the upper. Siphuncle narrow, central, cylindrical, preserv-
ed only in the smaller extremity of the naturally sectioned specimen. It is about 1/ the
diameter in size.

The third specimen (Pl. IX., Fig. 1} collected from Tung-chiao-cheng, attains a
length of ¥32 mm. and expands its shell at therateof in 7. It terminates in a blunt
end at an apical angle of 15°. Shell slightly curved, which may be regarded as
accidental. Cross section subcircular (probably by compression). Near the apical por-
tion the septal distances gradually increase from 5 mm. to 10 mm., where the shell has the
corresponding longer diameter of g and 19 mm. Above this stage the septa are 12 mm.
distant from each other. Still higher up they have been crushed, but from what
remains we know that they are also equidistant at an interval of about 12 mm. throughout
the upper portion, where the shell enlarges its diameter from 22-27 mm.

Comparison: This form has some affinities with the Orthoceras epulans Bar-
rande! , but the septa in the latier form are much closer fogether and the
septal necks much shorter. It is similar to Orthoceras chinense Toord except
for the shorter septal necks and the equal septal distances, the last feature also serving
to distinguish it from the other varieties of Foord’s species mentioned above.

Horizox anp Locarrrirs:  The specimens (P VIII., Figs. 3-4) were found in the
beds overlying the thick blue limestone and underlying the red bed near Pei-hua-pu,
Pu-chi-hsien (C. Li and W. P. Shu}. The last one described (PL IX., Fig. 1j is
abundant in the upper Neichiashan formation at Mei-hua-ling (# € #i) 12 1i east of Tung-
chiao-cheng, King-shan-hsien. There is still another specimen (PL VIII., Fig. 5.) of
the same species was colleced from Heh-chia-tzui-tze (& % L ¥} 6 1 north-west of
Chang-chia-chi, Chung-hsiang-hsien, {Coll. W. P. Shu and C. C. Yii}.

1. J. Barrande: Syst. Sil. de Ia Bohéme, vol. IL., Texte III, p. 432, pl. 373, pl- 399.
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Orthoearas rogulare Schlotheim.
Plate IV., Figs. 5, 6 a-b.

1888. Orihoceras regulare, Foord: Catalogue of Fossil Cephalopoda, Part I, p. 6. (With literature
references).

1917. Orthoceras regulare, Reed: Paleontologia Indica, New Series, Vol. VI, Mem. No. 3, p. 32, pl.
V, figs. 13, 13a.

There is a small shell which can be identified with this species. The larger
portion has not been observed and the part remaining attains 45 mm. in length. It is
straight and cylindrical in general form and subcircular (probably compressed) in cross
section. Rate of increase about 1in 15. Septa strongly concave and separated from
each other a distance of about 1/zthe diameter of the shell. Depth of the septa
exceeding /2 that of the camera. Siphuncle central, circular, being about 19 the shell
diameter. It is distinctly girdled by the septal necks, which are extremely short. The
white calcareous deposit is present in the camere, but not in the siphuncle. No test
remains, but the surface of the mould seems to be transversely striated. In another
specimen . (P1 IV,, Fig. 6) the shell has a circular section, tapering at the rate of 1 in 18.

Comrarisoy: In the septal distances and the position of the siphuncle, the
present shell is somewhat close to Orthoceras chinense Foord, but our shell has the septal
necks much shorter and the tapering much slower, features readily distinguished from
those of Orthoceras chinense.

Horizox axp Locarrey: Embedded in the upper limestone bed of the Neichia-
shan formation, near Sin-tan (C. Y. Hsieh Collector).

Orthocaras cf. politum A’Coy

Plate IIL., Fig. 6
1888. Orlhoceras politum, Foord: Catalogue of Fossil Cephalopoda, Pt. I, p.7. (With literature
references).

Shell straight, slender, embedded in the yellowish argillaceous limestone. Only
the apical portion is recognized, with six camerse remaining. The cross section is circular.
Because the longitudinal section is oblique to the axis of the shell, the siphuncle is only
partly exposed at the upper end. It tapers at the rate of 1 in 10. The distance between
the septa slightly and gradually increases upwards, ranging from 2/5 the diameter at the
lower end to 1f2 at the upper end of the fragment. Depth of septa about /4 the shell
diameter. Siphuncle circular, central, having a diameter about 1f7—1/6 the diameter
of the shell. Septal necks extending less than 1/4 the depth of the camera. The surface
markings of the test are unknown.
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Coxparison: This fragment may be correlated with Orfhoceras chinense Foord:
and Orthoceras regulare Schlotheim®, but differs from the former in having much shorter
septal necks and from the latter in the more rapid tapering. So far as the visible
characters of this fragment are concerned, it may be assigned to the present species.
According to the description® given by Foord the siphuncle of M’Coy species is “central
in the young shell, but becoming eccentric with growth” and the surface is covered
“with fine transverse strie of growth”. But the specimen in our possession only
represents the young stage, and the position of the siphuncle in the upper part as well
as the surface character are quite obscure. The specific identification of this specimen,
therefore, is made with a certain amount of hesitation.

Horizon anp Locarrry: From the limestone bed of the Neichiashan formation
at Ta-hung-shan, Nan-chang-hsien.

Orthocoras squamatulum Barrande.
Plate 1V, Figs. ya-b.
1868. Orthoceras squamatulum, Barrande: Systém Silurien de la Bohéme, Vol. I, Texte III, 1874 p.

455, pl. 302, pl. 310, pl. 370.

Shell straight, cylindrical, represented by a fragment of the posterior end, which
is 40 mm. long. Transverse section circular. It expands in diameter very gently, the
rate being about 1 in 30. The diameters at the two extremities of the fragment are 13
and 14 mm., while that of the siphuncle is 1.5 mm. wide throughout the whole portion
of the specimen.

The septa are very shallow, about /5 the depth of the camere. This fragment-
ary specimeén contains four camerie, whichhavea depth of 2/; the diameter of the shell.
In actual measurement the septa are o mm. apart at a diameter of I3 mm.

Siphuncle slightly excentric, narrow, being about :/7 the diameter of the conch.
Cross-section circular. Septal necks clearly shown and extremely short. The camera
consist of the same material as the surrounding rock. Test not preserved, but the sur-
face of the mould indicates that slightly oblique striss are present, four occupying a
distance of 1 mm.

ComparisoN: Orthoceras michelini Barr.s somewhat corresponds to the present
specimen, but Barrande's species has the septal distance much longer. Our shell is

Foord: Catalogue of Fossil Cephalopoda, Pt. I, p. 100,

Foord: Catalogue of Fossil Cephalopoda, Pt. I, p. 5.

Foord: Catalogue of Fussil Cephalopoda, Pt. I, p. 7.

. Barrande: Syst. Sil. de la Bohéme, Vol. TI, Texte III, 1874, p. 642, pi. 221, pl. 381, pl.
442, pl. 447.

B ow oo
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also similar to Orihoceras regulare Schlotheim® and Orthoceras politum M’Coy? , but dif-
fers from them in having a much slower rate of tapering and much longer septal inter-
vals, It may be also distinguished from Orthoceras scabridum Angelin3 and Osthoceras
sodale Barrande* by the more gentle tapering and the siphuncle being not central in
position.

Horizox axp Locanrry: Found in the upper Neichiashan formation near Sin-tan.

Orthocoras thyrsus? Barrande
Plate VII., Figs. 3a-b.
£870. Orthoceras thyrsus Barrande: Syst. Sil. de la Bohéme, Vol, II, Texte III, 1874, p. 555, pl.

405, figs. 15-18.

A fragment has been obtained with only three air chambers preserved. The
transverse section of the shell is circular. The rate of expansion is very gentle, measur-
ing about 1 in zo0.

The septa are provided with septal necks, which extend backwards to a very
short distance. The depth of the septa is apparently about 1/2 that of the camer=. The
distance between the septa is approximately equivalent to 4/5 the diameter of the conch.

The siphuncle occupies the position between the periphery and the center of the
shell, being nearer to the latter than to the former. It is circular in section, having a
size of about 1/10 the diameter.

The test is partly preserved. Its surface seems to be covered by an ornamenta-
tion of oblique strize, which, however, are not very clearly shown.

Comparison: This specimen may be related to Orthoceras pleurotomumn
Barrandes , but differs from it in the possession of a circular shell, in a different
character of surface markings, and in some other points. The only species which can
be identified with the present specimen is Orthoceras thyrsus Barrande. But Barrande’s
species was collected from the Silurian rocks, while our shell makes its appearance in
the upper Neichiashan formation of Middle Ordovician age. Therefore, if this species did
a0t originate in pre-Silurian time, then this correlation may be wrong.

Horizon axDp Locariry: Upper division of Neichiashan formation near Sin-tan.

1. Foord: Catalogue of Fossil Cephalopoda, Pt. I, p. 5.

Foord: Catalogue of Fossil Cephalopeda, Pt. I, p. 7.

. Angelin-Lindstrém: Fragmenta Silurica, p. 4, t. IV, figs. 6-9; t. VII, figs. 8-10.
Barrande: Syst. Sil. de la Bohéme, Vol. II, Texte 11, 1874, p. 453, pl. 417, figs. g-21.
Barrande: Syst. Sil, de la Bohéme, Vol. II, Texte I1I, 1874, p. 412, pl. 224, pl. 246, pl. 366.

wrw
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Orthocerns vamotum Yii (sp. nov.)
Plate VII., Figs. 4 a-b.

Shell slender, elongate, cylindrical. Transverse section elliptical. It tapers very
slowly, about 1 in 19. The fragmentary specimen has a length of 225 mm. embracing
10 camere. The {wo extremities have not been observed.

Septa strongly concave and very distant from each other. Their concavity is
nearly equivalent to two fifths of the interspace between the septa. The camere
regularly increase in depth as the shell expands in diameter, measuring 18 mm. in the
smaller portion and 26 mm. in the upper, while the shell is 21 mm. and 29 mm. in dorso-
ventral diameter respectively. The obliquity of the septal lines makes an angle of 70°
with the median axis of the siphuncle and meets the side of the shell at 40°.

The siphancle is strongly excentric, being g mm. distant from the nearer side of
shell at the upper end and 6 mm. at the lower. It is narrow and elliptical in cross sec-
tion. Ifs major and minor diameters are 3.5 and 2.5 mm., while the corresponding
diameter of the shell are 30 mm. and 23 mm. respectively. The septal necks arenot
clearly exposed, but at the smaller end they may be perceived to have a wvery slight
length.

Test smooth, being 0.5 mm. in thickness.

Comparisox: This species is characterized by the strong concavity of its septa
and the great depth of its camerw. It may be compared with Orthoceras pleurolomuin
Barrande® and Orthoceras thyrsus Barrande,? but is readily distinguished from the latter
by the great septal distance, the elliptical section of shell and the absence of the sur-
face ornamentation; and from the former by the fact that the shell is covered by delicate
oblique striations, while the septal intervals become crowded upwards.

Horizox ayp Locarrey; 1t occurs in a polished slab collected from the upper bed
of the Neichiashan formation at Chai-tze-shan (g7 ) about 10 li south of Fang-chia-
chi (), Hslang-yang-hsien (3ismg)-

Qrthoceras rudum Yii {sp. nov.)
Plate IV., Figs. 8a-c.

Shell straight, cylindrical, enlarging very slowly. Transverse section slightly
elliptical. In this imperfect specimen only the basal portion of the body-chamber is
preserved together with three adjacent ordinary camere. The entire length of the
fragment is 7o mm. The rate of increase may be computed as 1 in zo.

1. Barrande: Syst. Sil. de la Bohéme, Vol. IT, Texte III 1874, p. 412, pl. 224, pl. 296,
pl. 366.
2. Barrande: Syst. Sil. de la Bohéme, Vol. II, Texte III, 1874, p. 555, pl. 405, figs. 15-18.
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Septa strongly concave. They are widely separated, and slightly increase in
distance apart toward the outer chamber. The concavity is about equal to one third
of a camera which has a depth of 16 mm. in the last camera and 15 mm. in the next
preceding one, while the dorso-ventral diameters of the tubs at the corresponding stages
are 20 mm, and 18 mm. respectively.

Siphuncle excentric, nearer fo the center than to the side. Itis encircled by the
septal necks, which contract at the septa and gradually enlarge backwards, extending
to a distance of about one third the septal interval. Transverse section ovately elliptical.
It has a longer diameter of 3 mm. and a shorter of 2 mm. At the same place the shell
measures 17. 5 mm. and 17 mm. in the dorso-ventral and transverse diameters.

The test is well preserved, having a thickness of 0.5 mm. The sarface is marked
by coarse, transverse, elevated, flexunous lines of growth, 6 in the space of 5 mm. On
close examination under the magnifier we find that either the elevated ridges or the
depressed interspaces are wholly composzd of the fine strie, slightly arching forward on
the dorsal side.

Cosparisoy: It is similar to the preceding species in all respects except in its
striking surface ornamentation. This species may be compared with Orthoceras plenro-
tomum Barrande,® but differs from that by its gradual increase of septal distance and
by the character of the transverse undulating strie. It may be distinguished from
Orthoceras thyrsus Barrande? by the fact that the latter has a circular section of the
shell, and the oblique, straight striae on its surface.

Horizox a¥p Locariry: From the bed immediately underlying the red limestone
at the region not very far from He-chiao, Chung-yang-hsien (C. Li and W. P. Shu Coll.)

Orthocoras suni Yii (sp. nov.)
Plate V., Figs. 8a-b, g.

Shell straight, cylindrico-conical. Transverse section subelliptical. The only
preserved part is the apical portion of 82 mm. in length, gradually expanding toward
the apertural end. Mature phragmacone and body chamber not preserved. Apical
angle 20°. Rate of incrase about one millimeter in a length of four millimeters.

1. Barrande: Syst. Sil. de la Bohéme, Vol. I, Texte III, 1874, p.412, pl. 224, pl. 296, pl. 366.
2, Barrande: Syst. Sil. de Ia Bohéme, Vol. II, Texte III, 1874, p,555, pl. 405, figs. 15-18.
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Septa thin, having a concavity exceeding one half the depth of a camera. The
septa are 5 mm. distant from each other at the point where the longer diameter of the
shell is 14 mm., and gradually increase their interspaces to g mm where the diameter
of the shell is 23 mm.

Siphuncle central, being ovately elliptical in section. Its major diameter measures
2 mm. at the smaller and 3 mm. at the larger end of the preserved fragment. At the
corresponding place the conch varies in its diameter from 16 to 26 mm. The sides of
the siphuncle are distinctly marked by the septal necks, which are a little longer than
one third the septal distance.

Near the smaller extremity the camere seem to have been separated horizontal-
Iy into two nearly equal parts by a process directed toward the anterior angle on each
side of the camera. This feature is apparently similar to that seen in the specimen of
Orthaoceras sp. Woodward.

Another fragment of smaller size was also obtained. It has a length of 40 mm.
containing 11 camere with an apical angle of 206°. The apex is more pointed and the
rate of tapering is more rapid, being 1:3.

Conpanton: This species closely resembles Orthoceras themsoni Barrande T, but dif-
fers from it in the shorter septal distances, narrower siphuncle, and sub-elliptical sec-
tions of both the siphuncle and the shell. This form also bears some degree of
resemblance to Orthoceras sp.* figured by Woodward, but the former has a more rapid
rate of tapering and a subelliptical section of shell.

Horizox axp Locanrry: In beds just overlying the blue thick-bedded limestone at
the western end of Pei-yang-shan, Chung-yang-hsien. The specific name is given in
honor of Dr. Y. C. Sun of the Geological Survey.

Orthaceras olongatum Yii {sp. nov.)
Plate VIL., Fig. 5.

This species is well shown in a natural polished longitudinal section. Shell
elongate, slender, and conical, having a length of 275 mmnt. The initial portion is point-
ed with an apical angle of 8°. If expands slowly toward the larger end. Ata stage
262 mm. distant from the apex, it has a diameter of 22.5 mm. Rate of increase 1 in 14.
Cross section of shell circular. Body chamber and surface character unknown.

I. Barrand;z: Syst. Sil. de la Bohéme, Vol, II, Texte III, 1874, p. 684, pl. 214, figs. 4,5.
2. Woodward: Quart. Journ. Geol. Soc., Vol. XII, p.378, pl. VI, {ig. 1.
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Septa gently concave, increasing in their distance from s/4 to 4/5 the diameter of
theshell. At the stage where the shell is r1 mm. in diameter, the camera is g mm. in
depth, while at the uppermost preserved end the septa are 19 mm. distant from each
other, being little less than the shell diameter which is 21 mm. at this place. Concavity
of septa approximately equal to one third the depth of a camera.

The siphuncle is very slightly eccentric, cylindrical, and very narrow. Its
diameter is about /14 that of the shell. The septal necks do not show very clearly, but
seem to be very short. The organic deposit is well developed along the margins of the
septa.

Comparison: This form is characterized by its great septal distances. It comes
very near in aspect to Orthoceras currens Barrande,® but is differentiated from it by
the much narrower siphuncle, slower rate of tapering and much shorter septal necks.
The same characters in addition to the longer septal distance also distinguish this
species from Orthoceras chinense Foord.

Horizox axp Locanity: This specimen was procured from the bed underlying
the reddish limestone near Ta-wu-shu, Chung-yang-hsien.

Orthoceras densum Yii {(sp. nov.}
Plate VI., Figs. 3a-b; Plate IX., Fig. =z

Shell cylindrico-conical with transverse section subcircular. Tube regularly
enlarging in diameter upwards. Apical angle about 8°. The larger extremity as well
as the surface character not observed. Tapering at the rate of 1 in ¢.

The camere are extremely closely arranged in the apical portion, fourteen being
counted in a distance of 20 mm. commencing from the apex. They are six in number
in the next succeeding space of 20 mm. higher up. During the mature stage the camerwe
greatly increase their depth, ranging from 10 to 17 mm., while the corresponding
diameter of the shell is from 14.5 to20 mm. Near the upper end where the shell has
a diameter of from 20 to 30 mm., the septal distance scarcely increases, remaining about
16-17 mm. high.

Septa smooth, thin, having a convexity nearly equal to one half the depth of one
camera, or a little more. Siphuncle narrow, central, circular in section, and apparently
enclosed by the septal necks which extend not less than one third the septal distance.
Its diameter is about 1f7 that of the shell.

1. Barrande: Syst. Sil. de la Bohéme, Vol. II, Texte III, 1874. p. 628, pl. 221, pl. 22z, pl.
407, pl. 41I.
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Another small specimen (Pl. IX., Fig. 2) of the same species was found. Its
body chamber has only a small part of the base preserved. It gradually decreases in
diameter apicad, to an acute point with an apical angle of 10°. Rate of increase I in
7.5. The septa at the smaller end are very numerous, being more than 10 camene
within the length of 20 mm. After the rapid increase of the septal distances in the
middle part of the conch, the camerms apper to be retarded in therate of increase in
depth as compared with its diameter. Near the larger extremity where the diameter is
13 mm. the septa are distant about # mm.

Remarks: This species is distinct from any of the preceding ones in its extremely
crowded cameree at the apical portion and the irregular increase of the septal distance.
[ have not found any related form, with which this species may be identified.

Horrzon asp Locasrries:  One speciemen {PL VI., Fig. 3) was obtained from the
upper part of the Neichiashan formation at Chien-tze-kou about 3 li to the west of Nan-
chang-hsien, and the other (Pl. IX., Fig. 2), from the same bed at Liu-chia-chung (§J5a}}
about 15 Ji west of Kueng-chia-wang, I-cheng.

Orthocoras yangtzeonse Vit (sp. nov.)
Plate I11., Figs. 7, 8a-b.
There are three specimens of internal moulds which are cylindrico-conical and
slightly curved. The cross section is elliptical, its two diameters being at the ratio of
3:2. Its tapering is rather rapid, about 1 in 6. Larger extremity not preserved.

It is to be noted that the septal sutures are slightly undulating and form on the
convex side the V-shaped lobes, which are very characteristic of this species. The
septal distances are very uniform and are about three millimeters apart on the average,
while the Ionger diameter of the shell is 8 mm. at the lower end and 14 mm. at the
upper end of this fragment, which is little less than 40 mm. in length.

The position of the siphuncle is rather uncertain. But the upper end of one
specimen (PL. IIL., Fig. 8) shows that it is small, circular, submarginal to the shell wall
opposite the side which bears the V-shaped lobes.

Conparison: In the closer septa and the V-shaped lobes the present species
somewhat resembles Orfhoceras sp.t figured in Angelin-Lindstrdm’s Fragmenta Silurica.
Since no description of that form was given, we are not able to make any accurate
comparisons.

Z. Angelin-Lindstrom: Fragmenta Silurica, t. IV, fig, 16.
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Horizon Axp Locatrry: The upper Neichiashan formation yields this form near
Sintan, Tze-kuei-hsien (Collections: J. L. Smith and C. Y. Hsien respectively)

Orthoceras? wengi Yii {sp. nov.)
Plate V., Figs. 10a, b.

The weathered surface of this specimen appears to be annulated outside. But
after a careful study we find that all the transverse depressions are just in the positions
of septal sutures. In another smaller shell probably belonging to the same species, the
surface is rather smooth, though it also slightly exhibits a longitudinal undulation to
some extent. It may be concluded that the annulation-like sculpture is probably the
result of the weathering. Shell straight, cylindrical, having a length of about 40 mm.
It has a sub-elliptical section. The expansion of the conch is slow, about 1 in 10 or
more. Both the extremities are missing.

The septal sutures are slightly undulating. The septal distances are approximate
and uniform, being about 1/8 the shell diameter, which is also the concavity of the
septa. In actual measurement the septa ave 3 mm. apart throughout the whole frag-
ment, which has a longer diameter of 20 mm. at the lower end and 24 mm. at the upper.

The siphuncle is subcentral, cylindrical, being 3.5 mm. in diameter. It is circular
in section. It is a remarkable thing that the septal necks assume the character of those
in Holochoanites, extending beyond the preceding septa for a little distance. The in-
terior of the siphuncle is empty. A few camere are partly filled with the crystalline
calcite.

Rmusrss:  The siphuncle of this form is not very large, suggesting the ordinary
size of an Orfhioceras, though having such long septalnecks. I hesitate to consider this
as another distinct genus. The generic name, now applied to our shellis only provisional.

Horizoxy anp Locariry: Same as the preceeding species, with which the present
form is associated.

Orthocoras sp.
Plate IX., Fig. 3.
Shell small, slender, slightly curved, enlarging very slowly. The transverse
section is nearly circular. The initial portion as well as the body-chamber unkunown.
Rate of increase 1:27.
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The thin septa are rather oblique, sloping back more than 20° and dying away on
the convex side. No trace of the siphuncle can be recognized though it seems to be
marginal to the convex side. The distances between the septa vary from 8 to 1o mm.,
where the shell increases in diameter from 15 mm. at the lower fo 18 mm. near the upper
end. The camerw are entirely occupied by the dark gray lime-mud. The total length
of the imperfectly preserved specimen is to8 mm.

The test is preserved in some places. It is rather thin, showing a thickness of 0.1
mm. Its surface is apparently smooth.

Coxparmson: This specimen is remarkable because of the obliguity of its septa,
a feature not seen in any of the preceding specimens described. It comes very close in
general aspect to Orthoceras durinum Blake,® from the Lower Llandeilo Limestone of
Durness, but in the latter form the rate of tapering is less rapid and the septal distances
are shorter than they are in the present form. It may also be separated from Orihoceras
baculoides Blake* by its much slower tapering and by the apparently eccentric position
of its siphuncle, which is central and large in Blake's species.

Horizon axp Locarrry: At Pei-ting-tze (@pasz) 15 li west of Hu-chia-chi, Chung-
hsiang-hsien, where the upper part of the Neichiashan formation is very prominently
developed.

Orthocoras sp.
Plate IX., Fig. 4.
Shell straight, cylindrico-conical and of moderate size. It rapidly tapers
backwards to an acute point with an apical angle of 15°. The shell section is elliptical?
Test not observed. The siphuncle has been completely rubbed away.

The septa are thin, direct and numerous. They are 3 mm. distant from each other
near the initial part. At the last camera 140 mm. from the apex, the septal interval
increases to g mm. while the diameter of the shell is 21 mm. The rates of increase are
different at the different stages of the conch. Thus, it is rapid at the apical portion,
being about ¥ in 4. Above this place 40 mm. from the apex, the shell tapers less rapidly
at the rafe of about 1 in 8.5. Near the larger end the tapering is reduced to 1 in 1I.
Since the polished section is not 2 median one, neither the diameter nor the tapering of
the specimen can be taken as accurate.

Revargs: This speeimen is characterized by ifs numerous septa and its variable
rate of increase in the differant stages of the same individual. Since it is only in part
pi‘eserved, its characters are insufficiently shown for specific determination.

1. Blake: British Fossil Cephalopuda, Pt. I, p. 83, pl. 111, figs. 3, 3a.
2. Blake: British Fossil Cephalopoda, Pt. I, p. 82, pl. III, fig. 2.
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Shell straight, annulated, with a slightly elliptical section. Owing to the moulds
not being well preserved the rate of tapering can not be precisely determined, but in
general the conch enlarges in diameter very slowly, about 1 in 20 or even less. Its
surface is encircled by coarse, concentric annulations, which are oblique to the axis of
the shell and nearly uniformly separated from each other. In some smaller specimens
they are distant abouf 5 mm., but in the larger ones the distance is 6 or 7 mm. from the
summit of one ridge to that of the other. The oblique annulations are arched on the
opposite side to form broad saddles, which ascend about equal to the space separating
them. They occur as ridges with round edges. The interspaces between them are
concave and round. In one specimen (Pl VI, Fig. 5) the annulations and the
interspaces between them are again covered with very regular, fine strise, of which more
than ten are contained in a length of 1 mm. No longitudinal striie are seen at all.

The siphuncle is subcentral and slightly subcircular. It is nearer to the center
than to the side of the shell. Its diameter is 4 mm., where the shell measures 21 mm. in
minor diameter and 24 mm. in major. It occupies the position across the dorso-ventral
diameter and opposite the side bearing the broad saddles.

Remarks: According to Reed’s descriptiont the rate of tapering is “at about T
in 40" and the annulations are “arched up strongly to form a broad high ventral saddle
on the siphonal side.” T think that Reed only obtained one piece of the broken shell, so
the measurement of the tapering may be misleading. Regarding the siphuncle he
stated: ““The position of the siphuncle is rather obscure™, while our specimens indicate
the siphuncle lying at one side of the center just opposite the saddles. In any case our
shell is undoubtedly the same as Reed’s species.

Horzon axp Locariry:  This species prevails in the upper part of the Neichiashan
near Sin-tan, western Hupeh. Many specimens were collected by J. L. Smith and
C. Y. Hsieh respectively.

Genus BycrLocepas M'Coy
Cyclocoras sp.
Plate VI., Eig. 6
Shell straight, cylindrical, and annulated. Section unkown. Only a part of the
conch is preserved, being 23 mm. in length. Even though no test remains, yet the
surface markings may be examined on the surface of the internal mould. Siphuncle
and septa also unknown.

1. loc. cit.
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The mold is covered by six transverse prominent annulations, which are separat-
ed by concave interspaces about 3.5 mm. wide. The annulations are slightly oblique
and moderately sharp. Near the uppermost end of the fragment the depressed space is
omamented by numerous fine subimbricating striae, running parallel to the projecting
annulations. Besides these, there are a few indistinct longitudinal ridges across the
fine transverse strie. '

Remarks: This specimen is very poorly preserved and the data available are
not sufficient for specific identification, even though in external character it is somewhat
allied to Cycloceras peitouizense Grabaur to a certain degree.

Horizoxy axp Locanrey: From the Yellowish-green shale of the lower Neichiashan
formation at Tai-hung-shan, Nan-chang-hsien.

Family TROCHOLITIDAE Hyatt
Genus DISCOCERAS Barrande
Discocoras surasiaticum Frech.
Plate IX fig. 5, 6a-b.
1911. Discoceras eurasiaticum: Frech: Richthofen’s China, Vol. V, p. 5, pl. I, figs. 1a-2b.
1920. Discaceras eurasiaficum, Yabe and Hayasaka; Paleontology of Southern China, p. 54, pl.
XVIIT, figs. 2a-b.

Shell (P1. IX., Fig. 6) discoidal, consisting of about four volutions, which expand
in height very slowly. The diameter of the shell measures 45 mm. from the apertaral
portion to the opposite periphery passing through the middie part of the umbilicus. The
dorsal side of the volutions is slightly impressed by the preceding one. The cross section
of the whorl is subquadrate in outline. Near the apertural end it is 15 mm. in breadth
and 1o mm. in height. The siphuncle is very small and marginal to the internal side.
The surface of the shell is covered by oblique transverse sharp cost:e, which bend back-
ward from the internal side toward the external.

There is another well-preserved specimen {PL IX., Fig. 5) which is somewhat larger.
A part of the test is broken, and the septa are distinctly exposed. The septal distance
is greater at the ventral side than at the dorsal. The camer® are very shallow and in-
crease in depth very slightly. In the gerontic stage the septa are 3.5 mm. distant at the
center, while the whorl is about 14 mm. high. The coste are very numerous, three
occurring in a space corresponding to the depth of one camera.

Horizox anp Locavrry: The specimens were found in the upper part of the Nei-
chiashan formation at Nei-chia-shan near Sin-tan of Tze-kuei-hsieh, western Hupeh.
(J.S. Lee Coll)

1. Grabau: Palzontologia Sinica, Ser. B, Vol. I, fasc. 1, p. 63, pl. VI, Figs. r-4.
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Family LITUITIDAE Noetling
Genus LITUITES Brogniart
Lituites Il Yg (sp. nov.j

Plate 1X., Fig. 7.

The shell is a gyroceracone in the young and becomes straight in the adult stage.
Section subcircular. This form is represented by only one specimen which occurs in a
natural longitudinal section and can not be separated from the enclosing roeck. There-
fore, nothing is known of the surface ornamentation of the shell. Apertural portion
not preserved.

The coiled part of the conch includes about two volutions. The whorls are
separable about I mm. or a little more near the apical part, and 2.5 mm. at the place
where the second or last volution ends and the shell begins to straighten. The diameter
of the coiled part measures about 35 mm. from the larger end of the last whorl to the
opposite side across the volutions. In the central part of the first volution there is an
open space with a diameter of about 7 mm. The straight part of the shell is slightly
bent inwards and attains about 70 mm. in length, expanding slowly at the rate of 1 in

22.

Septa simple, thin, moderately concave. They are more curving forward on the
internal or the dorsalside. The intervals between the septa gradually increase toward the
aperture. They are about 1f2 the diameter of the shell. At the second volution there
are eleven septa in the distance of half a whorl or a length of abount 44 mm. Near the
larger preserved end they are g mm. apart, where the shell has a diameter of 15 mm:

Siphuncle narrow, tubular, Iying dorsal of the center. At the upper portion it is 2
mm. distant from the internal side and 11 mm. from the external. Inthe same stage the
widths of the siphuncle and the conch are about 2 mm. and 15 mm. respectively. It is
apparently empty, and the septa appear thickened on both upper and lower marginal
portion with white organic deposit.

Remarks: Owing to the fact that the specimen is not well preserved, the generic
determination of this form is somewhat doubtful. Foerste said.® “Itis well known at
present, however, that the chief characteristic of true Lifuites consists of the presence
of deep ventral and dorsal sinuses, shallow lateral sinuses and intermediate crests.”
In our shell the apertural end has not been preserved, whether it is provided with such
sinuses and crests or not is not known. Furthermore, the coiled part of this form is
also different from that of the gemotype Lifuiles lituus Montfort, which has the
volutions entirely in contact. Foerste proposed in 1925 the new generic name

I. Foerste: Notes on Cephalopod Genera; chiefly coiled Silurian ferms, p, 18,
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Bickmorites, taking Lituites bickmoreanus \Whitfield as its genotype. According to the
description® given by Foerste Bickmorites is a gyroceracone in the early stages with
strongly marked transverse rib-like annulations and some other important surface
ornamentations, and its siphuncle lies slightly ventral of the center. Although our
specimen closely resembles Bickmorites in some aspects, its siphuncle is located near the
dorsal side and its inner side shows a fairly straight profile in the longitudinal section,
indicating that there are no annulations at all. It is not desirable to make a new

genus for our shell until we obtain other specimens of the same form which show the
external characters.

From the specific point of view, the present form may be related to Lituites latus
Angelin® , but the more slender, more slowly tapering, and less bent, straight portion
sufficiently distinguishes our shell from Angelin’s species.

Horwzon anp Locarrry: This specimen came from the bed just below the
reddish limestone at He-chiao, Chung-vang-hsien. The specific name is given in honor
of Mr. C. Li, geologist to the Institute of Geology, National Research Institute of China
{C. Li and W. P. Shu Coll.}

Suborder Oyrtochoanites Hyatt
Family ONCOSERATIDAE Hyatt
Genus ONCOCERAS Hall
Subgenus MELOCERAS Hyatt
Melocoras asiaticum Yabe
Plate IX., Figs. 8, ga-c.
1911. Cyrioceras {Meloceras) cf. ellipticuns, Frech: Richthofen’s China, Vol. V, p. 6, pl. II, figs.
3a-c.
1920. Cyrioceras (Meloceras) asiaficunt, Yabe: Paleontology of Southern China, p. 52, pl. XVIII, fig.
14; pl. XXVII, figs. 7a-b.

This species is represented by several fragments, which enlarge in diameter very
gently. In one of the smaller specimens (Pl. IX., Fig. g) it is uniformly arcuate and
about 4¢ mm. long along its convex side. The cross section is ovately elliptical. The in-
ternal side seems to be thicker than the external. The siphuncle is situated nearly
marginal to the external side. It iscircularin section and very small in size, measuring
1 mm in diameter, where the corresponding measurements of the shell are 15 mm. in the
dorso-ventral diameter and 12.5 mm. in the transverse.

1. Foerste: loc, cit. p. 47.
2. Angelin-Lindstr§m: Fragmenta Silurica, p. g, Tab. XI, figs. 1-4.
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The septa are very closely arranged. The septal distanceis about 1.3 mm. at
the initial portion and very slightly increases to 1.8 mm. at the upper part of the frag-
ment. The septa are more separated along the convex side than on the concave. The
camerte have been filled with white calcite, but the siphuncle is completely empty, ex-
cept for the mud filling.

The test is rather thick, being about 0.5 mm. Its surface is covered with
transverse strize, which are very fine.

Horizox AND Locanity: Same as Discoceras ewrastaticim Frech, with which the
present specimens are associated. (J. S. Lee Collector).
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PLATE L

L. Cameroceras ci. styliforme Grabau. Nat. size...c.ovoviiiiiiiinn.. p.
View of a portion of the endoconch embedded in rock.

Loc:—Lo-jo-ping, I-chang-hsien, W. Hupeh. (G. S. C. Cat, No. 2826}

2. Cameroceras cf. styliforme Grabau. Nat.size......cc.vvivieiinnnn. P

2a. External view of endoconch, showing the oblique ectoseptal edges on
the external surface of the endotheca.

2b. Cross section of the same specimen, showing older endosepta, the
aperture of the endocone and the form of the endoconch.
Loc:—Lo-jo-ping, I-chang-hsien, W. Hupeh. (G. S. C. Cat. No. 28z7)

3. Cuameroceras cf. styliforsne Grabau. Nat. size......covvveeaiiiaa.. p-
Longitudinal section of an endoconch, showing the endosepta.
Loc:—Lo-jo-ping, I-chang-hsien, W, Hupeh. (G. S. C. Cat. No. 2828)

4. Cameroceras hsiehi Yi. Nat.size.....oooviiiiiiininn. ceeaearaaas p-

4a. Longitudinal section, showing the endotheca, last endoseptum,
endocone and ectosepta.

4b. Cross section of same, showing the circular endoconch which is in
juxtaposition with the ectoconch.

Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2831)

5. Cameroceras subtile Yi. Nat.size................... fereeiianien. p-

sa. Longitudinal section of a mature portion, showing the endotheca and
the nature of stereoplasmic deposit in the camere.

5b. Cross section, showing the excentric endoconch.

Loc:—near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2832)

6. Fandocerasleei Yi. Nat. size....... Ceteeeeaanas tieseestactaccans p-
A natural weathered section, showing the tubi, one camera in
length, and the acute apical angle formed by the endosepta.
Loc:—San-shan-yuan, Chung-yang-hsien, SE. Hupeh. (N. R. L Cat.
No. 1)

7- Endoceras leei Yi. Nat. size.......... Nerariiriieeeeae eeeees wee P.

7a. Natural polished section, showing the length of tubi and the last
endoseptum. The endoconch is wholly filled with calcite deposit.
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9a.
gb.

I0.
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10b.

I0c.

II.

I1a.

11b.

Cross section at the apical end of endoconch of the same specimen,
showing the excentric endosiphuncle and fhe form of endoconch.

Loc.:—He-chiao, Chung-yang-hsien, SE. Hupeh. (N.R.I Cat. No. 2)

Vaginoceras belemnitiforme Holm. Nat.size.............ccovuenn.

Longitudinal section, showing the tapering of shell, the ectoseptal
distances and the position and the size of the endoconch.

Loc:—Near Ta-fang village, Yang-sin-hsien, E. Hupeh. (G.S.C. Cat.
No. 2835)
Vaginoceras neichianense Y. Nat.slze........coouiviiinenenanen,

Longitudinal section, showing the ectoseptal distances, the rate of
tapering and the endoconch with the stereoplasmic filling.

Cross section.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2836)

Vaginoceras reedi Y. Nat.size.....ooiiviiiiiiiiniiniiiiian.

Portion of a weathered individual, showing the ectoconch with a
part of endoconch exposed.

Longitudinal section of same, showing the closely set ectosepta and
the entirely empty endoconch.

End view of same, showing the form and position of endoconch.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2838)

Vaginoceras veedi Y. Nat.size.......oooviiiieianniiienii.., ces

Longitudinal section of a portion of the shell, showing the size of
endoconch and the ectoseptal distances.

Cross section.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. *(G.S.C. Cat. No. 2839)
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PLATE 1L

Cameroceras tenuiseplum Hall var. ellipticum Yii. Nat. size.........

Polished section, showing the endotheca, size of endoconch, and the
closely set ectosepta.

Loc:—Nei-chia-shan, near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C.
Cat. No. 2829)

Cameroceras lenuiseptum Hall var. ellipticum Yi. Nat. size..........
View of a portion of specimen weathered so as to show the protruding
endoconch.

Loc:—Nei-chia-shan near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C.
Cat. No. 2830)
Cameroceras sp. Nat.size............ caaaen P I
Polished section of a fragment of the specimen. The endotheca is
clearly shown.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2833)

Endoceras grabaui Yi, Nat.size ........ N weeavaes
A natural weathered section, showing the length of tubi, the last
endoseptum and endocone.

Loc:—Shih-lung-sze, Wang-chia-chi, I-chang-hsien, N. Hupeh. (N.R.L.
Cat. No. 3)

Vagingceras endocylindricum Y. Nat.size ....oeoviivuienneniinn,

External view of a natural weathered specimen, showing the rate of
tapering and the ectosepta.

5b. Longitudinal section, showing the long empty endocylinder. The

section Is taken nearly normal to the dorso-ventral diameter of the
shell.

sc. Cross section of same, showing the form of ectoconch and the

position. form and size of endoconch.

Loc:—Near Ta-fang village, Yang-sin-hsien, E. Hupeh. (G.S.C. Cat.
No. 2834)

6. Vaginoceras neichianense Yi. Nat. SiZ€..enns cesenseenane connsaen
6a. Longitudinal section of the large end of a shell with the last

endoseptum and endaocone.
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6b.
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7b.

8a.

8b.

Cross section, showing the position and form of endoconch, and the
shape of endocone.

Loc:—San-shan-ywan, Chung-yang-hsien, SE. Hupeh. {N.R.I. Cat.
No. 13)

Vaginoceras neichianense Yii. Nat. sizé.....ccovennai rreaeaeees .
g ; P

. Polished section of the superior part of the specimen, showing the

endocylinder and the ectosepta with a very small amount of
stereoplasmic deposit.

Cross section, showing the form and position of endoconch.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. {G.S.C. Cat. No. 2837)

Vaginoceras uniforme Y. Nat.size............. ... ..ol P
Longitudinal section of a mature portion of a shell showing the
uniform ectoseptal distances and the rate of tapering.

Cross section, showing the form of the marginal endoconch.
Loc:—San-shan-yuan, Chung-yang-hsien, SE. Hupeh. (N. R. I. Cat.
No. 14)

Vaginoceras uniforme Y. Nat.size............cociiiiiiiiaan,., p-

Longitudinal section of a fragment of the specimen. showing the
ectoseptal distances and the size of endoconch.

Loc:—San-shan-yuan, Chung-yang-hsien, SE. Hupeh. (N. R. 1. Cat.
No. 15)
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Fig.

Fig.

Ia.

1b.

PLATE IIL

. . I
Vaginoceras wahlenbergi Foord. XZ....cvniiiiiiiiiiiiaiiiiin

A natural polished section, showing the rate of tapering and the
ectoseptal distances of the horken lower portion of the specimen.

Longitudinal section, showing the endoconch, the endocylinder, and
the ectosepta. The section is transverse to the dorso-ventral diameter
of the shell.

Loc:—Tai-hung-shan, Nan-chang-hsien, N. Hupeh. (N.R.I. Cat No. 4)

I"aginoceras endocylindricum Yi. X g cretererreeeeaeeeesaeaaaas

. A natural section, showing the rate of tapering.
. Cross section at the stage f of the same specimen, showing the forms

of ectoconch and the submarginal endoconch.

2c. Longitudinal section of a fragmentary portion of the same shell,

showing the long endocylinder, endocone and the last endoseptum.

. Cross section at the stage h of same, showing the submarginal

endoconch with a very small endosiphuncle at its middle part.
Loc:--Ta-wu-shu, Chung-yang-hsien, SE. Hupeh. (N.R.I. Cat. No. 7)

Vaginoceras endocylindricum Y. Nat.size....oeeeeerviinrnennn.

. View of a natural section weathered so as to show a part of the

endoconch preserved at the apical part of the fragment.

. Cross section at the lower end of the shell, showing the form of

ectoconch and the position of the endoconch.
Loc:—Ta-wu-shu, Chung-yang-hsien, SE. Hupeh. (N.R.L Cat. No. 8}

s . I
Vaginoceras giganteum Yi. X% FRLEREECERERPTPRPTS aeeereeinas ces

. Natural polished section, showing the rate of tapering, the depth of

septa and the endoconch. The endoconch at the middle part of the
specimen has been partly weathered away.

. Cross section with an excentric endoconch.

Loc:—Ta-wn-shu, Chung-yang-hsien, SE. Hupeh. [N.R.I. Cat. No. 16}

Orthoceras chinense Foord. Nat. SiZ€.....cvveriiiereennernnnnnnss

. Longitudinal section, showing the length of septal necks, the depth of

cameree and the rate of tapering.

. Cross section, showing the position of the rounded siphuncle.

T.oc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2843)
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Fig.

Fig.

Fig.

8a.
Sb.

Orthoceras cf. politum M'Coy. Nat.size.....oovveiiniviiriesnnenns p-

A natural weathered section with a part of siphuncle preserved at the
upper end of the specimen.

Loc:—Ta-hung-shan, Nan-chang-hsien, N. Hupeh. (N.R.I. Cat. No. 32)

Orihoceras yanglzeense Y. Nat. SiZ€.....cvveeeeiiiinenennrnaienns P-

External view of an internal mould of the shell, showing the V-shaped
lobes formed by the septal sutures.

Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. {(G.S.C. Cat. No. 2851)

Ovrthaceras yangtzeense Y. Nat.size...ooeveeeeiiiiiiiiiiiinann. . p.

External view of an internal mould, showing the V-shaped lobes.

End view of the same specimen, showing the size and form of the
submarginal siphuncle at the opposite side of the V-shaped lobes.

Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. {G.S.C. Cat. No. 2852)
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Fig.

Fig.

Fig.

Fig.

Fig.

I.

3a.

3b.

4a.

4b.

w

6.

Oa.
Ob.

PLATE 1IV.

V aginoceras wahlenbergi Foord var. cylindrica Yu. Nat. size........

Longitudinal section, showing the endocylinder, the ectosepta and the
rate of tapering.
Lec:—He-chiao, Chung-yang-hsien, SE. Hupeh. (N.R.I. Cat. No. 5)

Vaginoceras wahlenbergi Foord var. cylindrica Yu. Nat. size........

. Natural polished section, showing the rate of tapering and the depth

of ectosepta.

. Longitudinal section with a large endocylinder. The section does

not pass through the middle part of the endocylinder in the
upper part of the specimen.

Loc:—Liu-chia-sze, Hsien-ning-hsien, SE. Hupeh. (N.R.I. Cat. No. 6)

Vaginocerasshui Y. Nat.size.........ooiiiiiiniiiiiiiiiie,

A npatural polished longitudinal section, showing the very long tubi,
endosepta, depth of ectosepta and the rate of tapering.

Cross section with a submarginal endoconch.

Loc:—Wang-chia-sze, Chung-yang-hsien, SE. Hupeh. (N. R. 1. Cat.
No. 11}

Orthoceras chinense Foord. Nat.size................cooiioiai..

Longitudinal section, showing the tapering, the septal necks and the
depth of camerze.

Cross section, showing the form of shell and the size of the central,
circular siphuncle.

Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. {G.S.C. Cat. No 2844)
Orthoceras regulare Schlotheim. Nat. size...... e eieeiieeeenenas

Longitudinal section, showing the septal necks, septal distances and
the rate of tapering.

Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2848)
Orthoceras rvegulare Schlotheim. Nat.size............ ... .o o0,
Longitudinal section, showing the tapering, the septa and septal necks.

Cross section, showing the form of shell and the position of siphuncle.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2849)

Orthoceras squamatulum Barrande. Nat. size.......ovoviivviinnn..
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Fig.

8a.
8b.
8c.

and the gentle rate of tapering.

. Cross section.
Loc:—Near Sin-tan, Tze-kuei-hsien, W, Hupeh. (G.S.C. Cat. No. 2850)

Orthoceras rudum Yii. Nat. size

External view of the same sp
Cross section.

Loc:—Near He-chiao, Chung-yang-hsien, SE. Hupeh.

No. 26)

. Longitudinal section, showing the deep camerzm, the short septal necks

Longitudinal section, showing the septal necks and the septal distances.

ecimen, showing the lines of growth.
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Fig.

Fig.

Fig.

1a.

1b.

4a.

4b.

6.

PLATE V.

Vaginoceras peiyangense Yd. X —; ..............................
Natural polished section, showing the rate of tapering and the
ectoseptal distances.

Longitudinal section of the broken apical portion of the same specimen,
showing the endoconch and the endocylinder. The section is slightly
oblique to the dorso-ventral diameter.

Loc:—Pei-vang-shan, Chung-yang-hsien, SE. Hupeh. (N. R.1I. Cat.
No. 9}

Vaginoceras peiyangense Yit. Nat.size........c..eo... ceeeaeaa

2a. Longitudinal section with a portion of endoconch and some tubi

adhering to it at the lower part of the specimen.

. Cross section, showing the position and form of endoconch.

Loc:—He-chiao, Chung-yang-hsien, SE. Hupeh. (N.R.I. Cat. No. 10)

Vaginoceras chientzekouense Y. Nat.siz€....v.eerieieirnnennnns,
Longitudinal section, showing the endocylinder and the ectosepta.

The section is nearly normal to the dorso-ventral diameter of the
shell.

Loc:—Chien-tze-kou, Nan-chang-hsien, N. Hupeh. (N.R.I. Cat. No. 12)

Vaginoceras uniforme Yii. Nat.size....ovviviiiineiiiiniiiiiinans

Longitudinal section, showing the uniformity of the ectoseptal dis-
tances.

Cross section with a submarginal endoconch.

Loc:—XNear Ta-fang village, Yang-sin-hsien, E. Hupeh. (G.S.C. Cat.
No. 2840}

Vaginoceras mulliplectoseptatum Y. Nat.size........o.oeeiiia...

Longitudinal section, showing the numerous ectosepta and the
marginal endoconch.

Loc.:—XNear Sin-tan, Tze-kuei-hsien, W. Hupeh. {G.S.C. Cat. No. 2841)

V aginoceras multiplectoseptatum Y. Nat.size.......coioeveiiiin..

External view of a weathered specimen, showing the multiple ectoseptal
sutures and the rate of tapering.

Loc:—Near Sin-tan. Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2842)‘
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Fig. 7.
7a
7b
7c

Fig. 8.
8a
8b

Fig. g.

Fig. 10.

Orthoceras chinense Foord. Nat. size

. Longitudinal section of the large end of the shell, showing the septal

necks, septal distances and rate of tapering.

. External view of same. The regular, flexaous, transverse strice are

plainly shown.

. Cross section, showing the form of the shell and the position of the

siphuncle.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2845)

Orthoceras sunt Y. Nat. Size.c.ccninnnneiriiiiieeeneiaiencinans

. Longitudinal section of the apical portion of the specimen, showing the

rate of tapering and septal distances.

. Cross section, showing the sub-elliptical form of shell and the position

of the siphuncle.

Loc.:—Pei-yang-shan, Chung-yang-hsien, SE. Hupeh. (N. R. I. Cat.
No. 2g) :

Orthoceras suni YU. Nat. size....coviiiiiiiiiiiiiiiiiniiieiiinaas

Natural section, showing the rate of tapering, septal necks and the
depth of camere.

%oc:—-Pei—yang—shan, Chung-yang-hsien, SE. Hupeh. (N. R.I. Cat.
0. 30)

Orthoceras? wongt Yi. Nat. size

Toa. Longitudinal section, showing the continuous septal necks.

10b.

Cross section, showing the forms of both the shell and the siphuncle.
Loc:-—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2853}
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
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PLATE VI

Orthoceras chinense Foord. Nat. Size......vceveneeeiserocnaacarans

. Longitudinal section showing the septal necks, septal distances and

rate of tapering.

. Cross section, with a central rounded sipbuncle.

Loc:—Lo-jo-ping, I-chang-hsien. W. Hupeh. (G. S. C. Cat. No. 2846)
Orthoceras chinense Foord. Nat. size......ccoviiiviiiiiniioveans
Longitudinal section, showing the rate of tapering and septal distances.
External view of same, showing the fine transverse strie.

. Cross section. The small dark ring is not a siphuncle. It is formed

by cutting the septa just above the septal neck.
Loc:—-Tai-hung-shan, Nan-chang-hsien, N. Hupeh. (N.R.I. Cat. No. 17)

Orthoceras densum Y. Nat. SiZe. .o iirriiiciieranniininnnennans

Longitudinal section, showing the very crowded septa at the apical
portion of the shell.

Cross section.
Loc:—Chien-tze-kou, Nan-chang-hsien, N. Hupeh. (N.R.I. Cat. No. 27)

Protocycloceras deprati Reed. Nat.size..o...oviiiiiiiiiiiiinnee.

Front view of an internal mould, showing the annulations and the rate
of tapering.

Lateral view of same, showing the annulations arched on the backside.
Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2854)

Protocycloceras deprati Reed. Nat.size......ovovvviiiiiiniiiiinan.

External view of a portion of the mould with fine strite on the
annulations and the interspaces between them.

Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. {G.S.C. Cat. No.2855)

Cycloceras sp. Nat.size.....cooieoiiiiiiiiiaiiiiiiiaiaiiinan

Portion of a mould, showing the oblique annulations and the longi-
tudinal and transverse striz near the upper end of the fragment.

Loc:—Tai-hung-shan, Nan-chang-hsien, N. Hupeh. (N.R.I. Cat. No. 35)
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Fig.

Fig.

Fig.

Fig.

Ia.

1b.
IC.

N

3a.

3b.

4a.

4h.

PLATE VIL

Orthoceras chinense Foord var. kuangchiaoense Yd. Nat. size........

Polished section, showing the septal distances and the rate of taparing.
The last camera below the living chamber is free from any deposit.

External view of the same, showing the growth-lines.

Cross section.

Loc:—Near Chiang-chia-chi, Kuang-chiao-pu, King-shan-hsien, N.
Hupeh. (N.R.I Cat. No. 1g}

Orthoceras chinense Foord var. kuangchiaoense Yii. é ............

5
A natural weathered section, showing the rate of tapering and the
septal distances.

Loc:—Near Wang-chia-sze, Chung-yang-hsien, SE. Hupeh. (N.R. 1.
Cat. No. 20)

Orthoceras thyrsus? Barrande. Nat.size...........ooveeecnnes. e
Longitudinal section of a superior portion, showing the rate of taper-
ing, septal necks and the septal distaaces.

Cross section.

Loc:—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C. Cat. No. 2847)
Orthoceras remolin Y, Nat. size....ooiiiiiivinriieenniiianennes
A natural polished section, showing the depth of camere, the concavi-
ty of septa and the rate of tapering.

Cross section, showing the form of shell and the position of siphuncle.
Loc:—Chai-tze-shan, Hsiang-yang-hsien, N. Hupeh. (N.R.I. Cat.
No. z3)

Orthoceras elongatum Y. Nat.size...oviveeiiiiiiiiiianeeeaan,
Longitudinal section, showing the long septal distances and the rate
of tapering.

Loc.:-—Ta-wu-shu, Chung-yang-hsien, SE. Hupeh. (N.R.I. Cat. No. 31)
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Ia.

1b.
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3a.

3b.

4a.

 4b.

PLATE VIL

Ovrthoceras chinense Foord var. kuangchicoense Y. Nat. size........

Polished section, showing the septal distances and the rate of taparing.
The last camera below the living chamber is free from any deposit.

Iixternal view of the same, showing the growth-lines.

Cross section.

Loci—Near Chiang-chia-chi, Kuang-chiao-pu, King-shan-hsien, N.
Hupeh. (N.R.I Cat. No. 19)

. . - 1
Orihoceras chinense Foord var. kuangehiaoense Y. v = .ovoiiveen..

A natural weathered section, showing the rate of tapering and the
septal distances.

Loc:—Near Wang-chia-sze, Chung-yang-hsien, SE. Hupeh. (N.R. L.
Cat. No. 20)

Orthoceras thyrsus? Barrande. Nat.size..........coviiieiniiinin,
Longitudinal section of a superior portion, showing the rate of taper-
ing, septal necks and the septal distances.

Cross section.

Loc:i—Near Sin-tan, Tze-kuei-hsien, W. Hupeh. {G.S.C. Cat. No. 2847)

Orthoceras vemofum Y. Nat.size........oiiiiiiiiiiiiiiiiaaan,
A natural polished section, showing the depth of camer:e, the concavi-
ty of septa and the rate of tapering.

Cross section, showing the form of shell and the position of siphuncle.
Loc:—Chai-tze-shan, Hsiang-yang-hsien, N. Hupeh. (N. R.I. Cat.
No. 25}

Orthoceras elongatim Y. Nat.size....ooveeaiiviieiiiiiiiiiiaaa,

Longitudinal section, showing the long septal distances and the rate
of tapering.
Loc.:—Ta-wu-shu, Chung-yang-hsien, SE, Hupeh. (N.R.I. Cat. No. 31)
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Fig.

Fig.

»

w

Vaginoceras? sp.

PLATE VTIIL.

External view of an internal mould embedded in rock with sharp im-
pressed annular lines on its surface.

Loc:—Pei-hu-pu, Pu-chi-hsien, SE. Hupeh. (N.R.I. Caf. No. 35)

Orthoceras chinense Foord var. eccenlrica Yi. Nat. size............

Longitudinal section, showing the excentric siphuncle, the rate of
tapering and the septal distances.

Loc:—Wang-chia-sze, Chung-vang hsien, SE. Hupeh. (N. R. I Cat.

No. 18)

Orthoceras chinense Foord var. eguiseptalum Yu. Nat. size..........

Natural polished section, showing the septal necks and the nearly equidis-
tant septa toward the apertural end.

Loc:—Pei-hua-pu, Pu-chi-hsien, SE. Hupeh. (N.R.I. Cat No. 21)

Orihoceras chinense Foord var. eguiseptatum Yu. Nat. size..........
A natural section weathered so as to show a part of siphuncle and the

septal distances.

Loc:—Pei-hua-pu, Pu-chi-hsien, SE. Hupeh. (N.R.I. Cat. No. 22)

Orthaceras chinense Foord var. equiseptatwm Yi. Nat. size.........

Longitudinal section, showing .the septal distances and the septal

necks

Loc:—Mei-hua-ling, Tung-chiao-cheng,

{N.R.I Cat. No. 23}

(11} o8
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Fig.

Fig.

Fig.

Fig.

Fig.

Ia

:

1b.

6a.

6b.

PLATE IX.

Orthoceras chinense Foord var. equiseptatum Yii. Nat.size..........
Longitudinal section, showing the septal distances and the septal necks.
Cross section, with a central circular siphuncle.

Loc:-—Heh-chia-tzui-tze, Chang-chia-chi, Chung-chei-hsien, N. Hupeh.
{N.R.L. Cat. No. 29)

Orthoceras densum Y. Natb. S1Z€....ooiieeiiioiin i reeriiennenanas

A natural weathered section of a young stage of the shell, showing the
numerous septa at the apical portion.

Loc:—Lin-chia-chung, Kung-chia-wang, I-cheng, N.Hupeh. (N.R.IL
Cat. No. 28)

Orithoceras sp. Nat. size....oooieiiiiiiiiiiiiaiiiiiii it
Lateral view of the specimen, showing the obligue septal sutures.
Loc.:—Pei-ting-tze, Hu-chia-chi, Chung-hsiang-hsien, N. Hupeh.
{N.R.IL Cat. No. 33}

Orthoceras sp. Nat. SiZeicuveiiniiiiiiiiiieriiieonenonionlonsnn

A natural polished section. The siphuncle has been completely
eroded away.

Loc:—Between Cha-ti-pu and Chang-chia-chiao, Hsien-ning-hsien, SE.
Hupeh. (N.R.I. Cat. No. 34)
Discoceras enrasiaticum Frech. Nat.size..........coovvviiiiiia.

Gide view of a characteristic shell, showing the coste on the surface
of the shell and the septal sutures as exposed at the last half volution
where the fest has been broken away.

Loc:—Nei-chia-shan near Sin-tan, Tze-kuei-hsien, W. Hupeh (G.S.C.
Cat. No. 2856)

Discoceras eurasiaticm Frech. Nat. size....... e ereriaseenaaa,

Side view of a small specimen, showing the volutions and the costss
on the surface of the shell.

Transverse section of same, showing the whorls subquadrate in
section and the siphuncle marginal to the internal side. The section
is taken across the middle part of the umbilicus.

Loc:—Nei-chia-shan near Sin-tan, Tze-kuei-hsien, W. Hupeh. (G.S.C.
Cat. No. 2857}
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Fig. 7.

Fig. 8.

Fig 9.
9a.
9b.
gc.

Lituiles? lif Yii. Nat. size

Side view of natural section, showing the separable volutions, the
straight part of the shell and the position of siphuncle.

Loc:—He-chiao, Chung-yang-hsien, SE. Hupeh. (N.R.I. Cat. No. 36)
Meloceras asiaticum Yabe., Nat.size...........occciiiiiiiiia.,

Lateral view of a large end of the specimen, showing the curvature of
the shell.

Loc:— Nei-chia-shan, near Sin-tan, Tze-kuei-hsien, W. Hupeh. {G.S.C.
Cat. No. 2858)
Meloceras asiaticum Yabe., Nat. s1ze....iceeeenieiiiieneinranannn

Longitudinal section of an apical portion of the specimen along the
dorso-ventral diameter, showing the empty, marginal siphuncle and
the curvature of the shell

External view of same, showing the surface striz.

Cross section, showing the form of the shell and the position of the
siphuncle.

Loc:—Nei-chia-shan near Sin-tan, Tze-kuei-hsien, W. Hupeh. {(G.S.C.
Cat. No. 2859)
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