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PERMIAN CEPHALOPODS FROM TANCHIASHAN, HUNAN

Cuao KiNng-xKoo
Institute of Palaeontology, Academia Sinica
(with 4 textfigures and I-VII Plates.)

The present paper deals with the material of fossil cephalopods largely col-
lected by Mr. Y. C. Hsii and the writer in the spring of 194 4, from ’ghe Tan-
chiashan Coal-field in the Hsiangtan district, Central Hunan. It also ‘includes
the specimens procured by Prof. C. Y. ,Hsieh in 1937 and described by the
writer in 1940 in a paper entitled ‘“Upper Palaeozoic Cephalopods from Central
Hunan”. These two collections were secured at two nearby localities in the
western part of the coal field, situated about two and half kilometers south-west
of Changlingpu. ) .

The fossils are preserved in the clay shales with abundant iron nodules,
and are composed almost exciusively of cephalopods. Among the hundreds of
specimens there are only three small pelecypods of the Carbomicola group as-
sociated with the cephalopods. The cephalopod faunule ::ontains both numerous
nautiloids and ammonoids; all of which are well preserved. It is interesting to
note that the nautiloids are rich in generic varieties; whereas the ammonoids are
abundant in individuals.

The geology of the region has been worked out by many geologists. Hsieh
gave in 1937 the following somewhat simplified table of the main divisions of
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strata in descending order:
1. Upper Siliceous bed with: “Gastrioceras, Chonetes and Productus, 200 m.
2. Upper shale series, 20 m. :
3. Coal series with Gigantopteris and Spllamp/:qllum, 80 m.
4. Middle siliceous bed, 180 m. .
Lower shale series with cephalopods, 60 m.
Lower siliceous bed, 135 m. ,
Black shale and thin-bedded, crystallin.e limestone with corals and brachiopods, thickness

unknown.
The coal series (bed 3) containing Gigantopteris and Sphenoplylluin can
undoubtedly be correlated with the Loping coal series of Kiangsi. Everywhere

in South China the Gigantopteris coal series lies upon the Yangsin limestone or
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its equivalents witli a remarkable disconformity. It would be logical to consider
that the beds (4-7) below the disconformity represent the older Yangsinian.
The lower shale series (bed 5), from which the present fossils were derived and
its overlying siliceous bed (bed 4) are members of the higher part of the Yang-
sinian. These two horizons (beds 4 and 5)p probably are the representatives of
the Kufeng shale of Lower Yangtze valley or the Maokou limestone of South-
western China. ‘ : |

The material contains 24 species of nautiloid grouped ingo 18 genera and 4
species of ammonoid in 3 genera. Most of them are new forms. This is the
richest cephalopod faunule hitherto known in the Permian ‘of China. \

A few words shoild be said on the paleo-ecelogy of the fossils. It is known
that the cephalopods'ﬁvare subordinate form€ among the invertebrate fossils in the
Upper Palaeozoic rocks in this country. The discovery of rich cephalopod fau-
nule in thi’s region is therefore of special interest. The physical condition in
this region during the early Permian must have been particularly favourable for
the preservation of this kind of organisms. The rock in which the fossils were
embedded, is ocherous clay shale rich in marcasite nodules. All the fossils are
also mineralized with excessive iron substances on the shells. It is reasonable
to conceive that the iron content is of secondary origin. The ferruginous cha-
racter of the rock as is indicated by the ocherous color, suggests that the sedi-
ment was accumulated in a water body cldudy in nature and rich in iron con-
tent.. This kind of physical envir’o;lment seems to be teast favourable for most
living organisms.” The absence of other groups of fossils in the collection
strongly supports such a conclusion. The small nuinber of pelecypod may be’
native dwellers, for their valves are still in contact. The cephalopods - might
have been transported to this region from the neighboring open_sea waters. This
is inferred from the fact that these shells have greater buoyance and most of the
nautiloids are broken specimens, especially the loosely coiled forms. The above
conclusion is drawn from the observations in the limited area and in a few
sections; a detailed geological and palaeontological investigation in the area is '
eagerly awaited. '

The following species are described in the present paper:

v

1. -Pseulo_rllwc'aas sp.
2. Cycloceras hsiangtanense sp. mov.

3. Tienaceras lenticulare - gen. et sp. nov.
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4. Stearoceras sp, A.

5. Stearoceras sp. B.
6. Endolobus obsoletus sp. nov.
7. Endolobus hsiangtanensis sp. nov.
8. Domatoceras aff. fredericksi Kruglov.
9. Stenopoceras orienfal; Chao @
10. Tainoceras hunanense Kayser
11. Tainoceras changlingpuense sp. nov.
12. Hunanoceras globosum gen. et sp. nov.
13. Aulamctacoceraf ‘ bir'wdosum sp. nov.
14. Temnocheilus multituberculatus var. latinodosus var. nov.
15. Foordiceras sp. ) : . ‘
16. Tanchiaskanites marginalis gew. et sp. nov. k
17, Liroceras sinense (Chao)
18. Liroceras orientale sp. nov,
- 19, Livoceras sp.
20. Gen. et sp. UnSl,et.
21. Ephippicceras involutum sp. nov.
22. Ephippioceras hunanense sp. nov.
23. Solenochilus) auriculus sp. noy.
24. Periptoceras hsiylichiani sp. nov.
25. [Imitoceras multiseptatum Chao
26. Pseudohalorites subglobosus Yabe
27. P. celestris Yabe
28. P. celestris var. densisiriglus var. nov.

29. Yinoceras lenticulare gen. et sp. nov. |

Description of Species
NAUTILOIDEA "
Genus Pseudor.thoceras Girfy 1911
Pseudorthoceras sp.
. | (PL. 1, Fig. 2)

This is represented by three fragments. The best one upon which the
following description is made, is an internal mold, 19 mm long, consisting of
8 camerae. The cross section of the shell is circular in outline, the diameter
of the lower end is 7.8 mm across the center. The upper end is 9.8 mm. The

height of camera is 2.5 mm. The second specimen shows that the siphuncle is very
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small, centrid in\ position, each septum bears a short septal neck, about one

fourth of the height.

Genus Cycloceras M’Coy, 1844
Cycloceras hsiangtanense Chao sp. nov.

(Pl I, Fig. 3

The generic name Cycloceras was first proposed by M’Coy in 1844, and
three species were referred to it, without designation of its genotype. In 1915,
Bassler listed Ortiioceras anmulare Fleming, the first species described by M’Coy,
as the genotype, which was accepted by Foerste in 2932 and rediagnosed to in clude
those forms with “Annulated conchs, with transverse striae, but without vertical
markings of any kind”. Early in 1924, Foerste selected Orthoceras rugosum
Flem. as the genotype of Cycloceras, and proposed a new generic name, Ieri-
gramnuinoceras for three forms with “Orthoceracones with trans_verée annulations
and striae, but without vertical striae or ribs”, taking Orthoceras lacvigatum,
the seeond species described by M’Coy, as the genotype. As has been pointed
out by Miller, Dunb‘;ir and Condra in 1933, these two genera only differ ma-
terially one from the other in the shape of annulations, they therefore listed
Perigrammoceras as a synonym of (ycloceras.

In the Hunan collection there is one fragmentary specimen, 14 mm Jong,
consisting of 5 camerae. It bears three annulations, which are sharp-edged,
about 5 mm apart, and is essentially perpendicular to the long axis/ The cir-
cular-suture lines are slightly oblique to the long axis of the conch. The' siph-
uncle is small and is located near the dorsal side. .

The present specimen resembles closely ('yeloceras amnulare (Fleming) and
C. undatuin (Roemer non Fleming) in the shape of annulations and in the
thickness of camerae, but differs from these species in having ;che more distant
and much sharper ridges.. From the Bitauini Beds of Middle Permian in Timor,
Haniel described in 1951 a species “Orthoceras™ mzmbfsz'rc’n.se which is closely
telafed to the present species, differing only in having the much thicker camerae
a'ndv in the centrid position of the siphuncle. “Orthoceras”  sinuosum Ma"nsuy;
from Chou Tang in Yunnan is a much smaller specimen, which is too imper-
fectly known and can hardly be comparable with the Hunan example. The two

forms “On‘/zoce;'a.r” eyelophorium and “Orthoceras” odlique-annidatum of Salt
X 4
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Range are also annulated forms. The grooves in the former species is much
N I - . ; . . - ~
deeper than those of the present specimen. The latter form dis quite différent

from our species as implied by its specific name.

7

Genus Tienoceras Chao gen. nov.

Genotype: Tienoceras lenticulare Chao gen. et sp. nov.
(PL 1, Fig. 1)

In the material there is a single frag;nentary representative, which is mor-
phorlogically quite like that of the Ordovician geﬁus Gonioceras, being lenticular
in cross section with the suture lines Curving backward on the central part and
'arching upward on the wings of the ventral and dorsal sides. Two angular
lobes are located on the lateral edges. The adoption of the new geneﬁc name
Tienoceras is to place on record the enthusiasm and careful work of Dr. C. C.
Tien, to whose labours we are indebted for the valuable knowledge of Palaeon-
tology and stratigraphy of Hunan province. The characteristics of the genotype
is briefly given as follows:

The specimen at the writer’s hand consists of 5 cameraey and measures about
22 mm in length. The conch is straight, lenticular in cross section. The medial
portions of the ventral and dorsal sides are more or less flat, or slightly depressed.
Two rather shallow but distinct longitudinal depressions or grooves are marked on
the lateral médial parts on each side of the conch. The lower end measures
21.5 mm wide, 11.5 mm thick; whereas the upper end measures 25.5 mm wide,
12.8 mm thick. That is, the lateral expansion of the conch is 4 mm in 20 mm
- distance, and the thickness'is only slightly increased. Camerae on the preserved
part vary from 3 to 4 mm in thickness. Suture lines curve backward in the
medial zone of the ventral and dorsal sides, then arch upward in the lateral
medial zones of the ventral and dorsal sides, and’ finally bend backward rather
rapidly across ‘the lateral edges, forming sharp, lateral lobes. Surface smooth.

Siphuncle small, subcentrid in position, structure unknown.

Genus Stearoceras Hyatt 1893
(=Permonautflils Kruglov parti)

In the collection there are three fragmentary examples, which bear striking
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resemblance to the forms figured by Kruglov under his new genus Permonautilus
from the Permian of Volga basin. As has been pointed out by Miller and
Youngquist (1949, p.49, 120) the genotype of the mentioned genus, Nawutilus
cornatus Golovkinsky, is congeneric with the type species of Acanthonautilus, A.
bispinosus Foord. They suppressed the genus Permonautilus in favor of Acantlio-
nautilus, which has priority. The other forms, namely, P. pinegaensis, P. kar-
govokensis and P. sp. were referred to Stearoceras. Following these two. authors
the three fragments are tentatively included in Szearoceras. Two species can be

distinguished.

Stearoceras sp. A

(Pl I, figs. 9-14)

Two fragments are referred to this species. The shells are rather thick,
evolute and perforate, expanding rapidly. The whorls are strongly depressed
ventro-dorsally and are much wider than high with subtrapezoidal cross section.
The venter is wide and flattened. The dorsal part is slightly impressed by the
inner volution. The sides are narrowly rounded or with a flattened zone in the
outer pért of the last whorl. The camerae are moderately thick, varying from
3.5-4.5 mm. The siphuncle is small and centroventral in position. The suture

lines are essentially straight across the broad venter.

Stearoceras sp. B
(PL.. 10, figs. 9-11)
" The form is represented by a unique fragment. The shape is essentially like

that of the proceding, differing from it in the greater thickness of camerae (6

mm).

Genus Endolobus Meek and Worthen 1865
! : Endolobus obsoletus Chao sp. nov.
(Pl. I, Figs. 5-8)

The shell is discoid, evolute and”perforate with a wide umbilicus. It consists of
o/n.ly two and half volutions. -- The whorl increases rath¥r regularly in height and
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‘width and is more or less depressed ventro-dorsally, giving a sub-elliptical cross
section. The venter is broad, regulary arched. The dorsal side is very )hghtly
impressed by the penultimate volution. The lateral sides are strongly arched
with the maximum width at the middle part. Faint, low and elongated nodes
or ridges seem to exist on the penultithate volution, but the surface is smooth
for the most part of the outer volution, or marked bnly with fine lines of
growth. The ridges are more conspicuous in the fragmentary specimen (PL. I, fig.7).
The inner volution is quadratic in section with .flat sides and well rounded
umbilical shoulders. The body chamber is not preserved in the specimen. The
suture line is almost straight across the broad venter. Only a very shzillow,
broad, gently backward curving lateral lobe is present on the dorso-lateral part
of the volution. The siphuncle is small and subcentrid in position.

Remarks: This species is closely related to Nautilus (Temnockeilus) atu-
berculatus Tzwetaev in some respects, it differs from the latter species in the

elliptical section of the whorl. The test of our species is smooth throughout.

Endolobus hsiangtanensis Chao sp. nov.

(Pl. 1, Fig. 4)

This species is represented by a small, discoidal, evolute and perforate shell,
consisting of one and half volutions. The whorl is much wider than high, in-
creasing rather rapidly. The umbsilicus is rather wide and open, about one-third
of the diameter. The whorl section is sub-trapezoidal in the inner volution, and
becomes sub-elliptical in the outer portion of the\conch.‘ A distinct ridge exists
on the mid-lateral part on each side of the.inner volutiod, forming the maximum
thickness of the conch. ¥ disappears towards:the outer portion of the volution,
where the lateral side is well rounded. The venter is very broad and regularly
arched. . The dorso-lateral side is very smooth, sloping downward towards the
umbilicus, where it bends downward abruptly to form a rounded, rather shallow
shoulder. The dorsal part is slightly impressed by the preéedjng whorl. The
perforation is rather large. A

The body chamber is not preserved. The test is completely worn away,
exposing all of the suture lines. The surfage ornamentation is thus unknown.
The septa are well spaced. The height of the camerae varies from 2.6 mm in

the penultimate volution” to 3.3 mm in the outermost part of the last whorl.
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The suture line consists of a very broad, shallow ventral lobe, a rather distinct,
broad saddle on the mid-lateral part across the lateral ridge, a \shaﬂow, lateral
lobe on the dorso-lateral part and a small, rather distinet saddle on the umbil-
ical part and a small, rather distinct saddle on the umbilical shoulder, with the
apex on the shoulder. The siphuncle is rather large and centrodorsan in posi-

tion, probably orthochoanitic.

-

Genus Domatoceras Hyatt 1891
Domatoceras aff. fredericksi Kruglow

(PL II, Figs. 14)

1928 Domatoceras fredericksi Kruglov. Upper Carbon, and Artinskian Nautilidae of the Utals, p.

186 PL. XIV, figs. 16. '

In the collection under studying we have a complete representative of this
species, which is moderately large, composed of two and half volutions. Form
discoid, evolute, rath‘er thick with a wide and deep umbilicus, which is about
_two-thirds of the diameter. The dimensions are given below:

D. 58 mm. T. 27 mm. H. 26 mm. U. 20 mm.

Whorl increases rather rapidly and is quadratic in section, with the height
and the width equal. Venter broad, regularly rounded in the inner volution.
A faint, wide and shallow depression exists on the outer vertical portion. Lateral -
sides rounded in the inner volution, becoming flattened towards the outer one
with the maximum thickness on the umbilical edge. Shoulder rounded. Wall
inclined steeply. Dorsal slightly incised by the preceding volution. Surface
marked with fine, sigmoid lines of growth. Camerae- moderate thick, 6 mm.
Each side of the external suture line with a broad, shallow ventral lobe, a rather
high, distinct saddle on the ventro-lateral angle, and a rather distinct, broad
lateral lobe on the {\ﬂat side. Siphuncle small, dorso-centrid in position.

Remarks: The specimen is very closely related to Domatoceras fredericksi
Kruglov in the general shape, whorl section and the suture line. It only differs
from the mentioned species in having a little smaller umbilicus. The rate\bf ex-
pansion of the whorl of our specimens is not so rapid as is shown in Kruglov’s
specimen. In some respects it resembles Nautilus (Domatoceras) hunicus Diener
and Domatoceras arthabfri Haniel, but it can be easily distinguished from them

in having the whorl section much wider than high, whereas in the mentioned

-

|

\
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species the proportion is reversed.

Genus Stenopoceras Hyatt 1893
Stenopoceras orientale Chao
(PL T, Figs. 14)

1940 Stenopoceras? orientalis Chao. Upper Palaeozoic Cephalopods from Centl Hunan, Journ. Pal.

14(1), 70, pl. 9, figs. 5-7. -

In his previous paper, the writer described and figured a specimen under
the name Szenopoceras? orientale characterized by its high and much compress:ed
whorl and the nature of the suture line. The present specimens show very
clearly the characteristics of the species, particularly thé acute venter of the last
volution. The diagnosis is here reprinted with some slight alternations due to
the study of a larger amont of material.

Shell moderately large, discoid, perforate, consisting of two volutions. Umbi-
licus rather small, about one-fifth of the diameter. WhorI; increasing rapidly,
slightly compressed laterally in the inner volution and strongly compressed in the
outer one. Whorl section elliptical in the young stages, becoming triangular in
the adult, much higher than wide. Venter rounded with three faint, low spiral
ridges in the inner one and half volutions, becoming, gradually acute towards
the outer portion of the last volution, and finally forming a sharp keel in the
region-of body chamber, ILateral sides broadly arched in the inner volutions,
becoming flat or slightly swollen towards the outer portion of the last volution.
Maximum thickness lies m/ the medial portion of the lateral sides in the inner
volution, migrating gradually towards the umbilical shoulder as the lateral com-
pression becoming strong in the outer volution. Umbilical shoulder rounded;
dorsal side slightly impressed by the preceding whorl. Body chamber very long
and large, about half in length of the last volution. Camerae moderately thick,
increasing regularly. - Surface smooth. /

The mature suture line consists of a high, sharply pointed ventral saddle;
two low, very broad, lateral lobes, ihclining backward; two lateral, low, broad
" saddles on the umbilical walls and a very shallow, rather broad lobe in the dorsal
impressed zone, ' .

Siphuncle small, dorso-centrid in position, probably orthochoanitic in struc-

ture.
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Remarks; The present species is characterized by the rather wide umbilicus
and by the rounded venter in the young stages, becoming acute in the outer
volution. None of the numerous American forms of this genus recently given
by Miller and Younquist (1949 Mes. 41, Geol. Soc. America p. 70-80) is closely

comparable with the present species. ~

Genus Tainoceras Hyatt 1883
Tainoceras hunanense sp. nov.

(PL. I, Figs. 1-4)

The collection under study contains four fragmentary specimens c;f this
species. Three of them are composed of about half of the outer volution and
part of the inner one. All of them are well preserved showing the gener-
al character of the species, which enables the writer to give the following
description.

Shell moderately large, discoid, rather thick, consisting of two and half
volutions. Umbilicus large, rather deep. Whotls expand slowly and regularly,
slightly compressed ventro-dorsally, giving a trapezoid section in the inner volu-
" tion, and becomling roughly circular in the outer portion of the last volution.
Venter broad, regularly arched, marked with two rows of prominent nodes in
pairs being narrowed slowly towards the umbilical shoulder and disappear abrupt-
ly on the ventral side. The number of these nodes is about half of those on
the venter. Lateral sides smooth in the inner volution, becoming distantly ribbed
in the outer by elongation of the ventrolatetal nodes. - Umbilical shoulder angulan
in the inner volutions, becoming rounded towards the outer portion of the last
whorl. Wall steep and high. Dorsal side flat or slightly impressed by the
preceding penultimate volution in the medial zone. Surface smooth or marked
with exceedingly fine lines of growth. Aperture rounded.
~ Suture line like that of other species of the genus, being composed of a
broad, shallow ventral lobe, two broad shallow lateral lobes; two low, wide
saddles on the véntrolateral angles; two faint, wide saddles on the umbilical walls
and a narrow, shallow do;sal'lobe,in"the impressed zomne,

Siphuncle small, and sub-centrid in position, probably orthochoanitic in
structure. o
Remarks: the inner volution is only partly preserved: As judged from the
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'smooth character of the lateral sides, the venter of the inner volutions probably
also bears no nodes. The' nodes begin to appear on the last half of the penul-
timate volution. ’ . _ ‘
The present species is closely allied to Twinoceras quadrangulatum (Mec-
Chesney), the genotype of the genus, but differs from it in having the lateral
sides much narrower and inclining slowly towards the umbilicus. Ta@snoceras
-orientalis Kayser from the Loping district, resembles in many respects the pre-
sent species, but the nodes in that species béside the medial groove, are arranged
in an alternative manner, instead of in pairs as that in the Hunan form, which

enables us to distinguish them very easily.

Tainqgceras changlingpuense Chao sp. nov.

(PL. HI, Figs. 5-8)

Shell thick, discoid, consisting of two volutions only. Umbilicus rather
small and deep, about one-third of the diameter. Whorls expand rapidly, com-
pressed ventro-dorsally, giving a rectangular cross section. Venter broad, marked
with two rows of distinct, isolated nodes, arranged in pairs and is separated by
a rather wide, median groove, occupying about one-third of the width. Ventro-
lateral angle marked with sharp, angular edge, smooth in the inner volution.
Nodes begin to appear towards the outer portion of the last whorl, and forming
the greatest thickness of the conch. Lateral sides narrow and flattened, inclining
slowly towards the umbilicus, smooth in the inner volution and becoming ribbed
in the outer volution. The ribs make their appearance near the umbilical
shoulder, widening gradually outward and terminating suddenly on the ventro-
lateral angle, forming the nodes of that region. Umbilical shoulder angular in
the inner volution, becoming rounded towards the outer portion of the:conch.
Umbilical wall high and steep. Dorsal slightly impressed by the preceding volu-
tion. Aperture not preserved. )

Suture line with a broad, rather shallow ventral lobe; a rather low but
distinct saddle on the ventro-lateral angle and a narrow, shallow dorsal lobe in
the impressed zone on-half side of the conch.

Siphuncle small, centrid in position.

Remarks: Of this species we have only a few fragmentary specimens. It

can be easily distinguished from any other forms of the genus by-its much
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smaller umbilicus, more involute characters and narrow lateral sides. It resembles
in some respects Tainoceras moetlingi Frech on the surface sculpture, but the
narrow lateral sides and the rapid expanding of the conch enable us to distin-
guish them very easily one form another. Tainoceras orientalis (Kayser) bears
similar nodes on the venter, but in that species they are linked one another by

low, faint ribs; whereas in the present species they are isolated.

[}
Genus Hunanoceras Chao Gen. nov.

Genotype: Hunanoceras globosum Chao gen. et sp. nov.

In the collection under studying there are several well preserved specimens
bearing two rows of nodes on the vehter. At first, the writer intended to refer
them to the genus Tainoceras. A closer examination shows that they are quite
different from any forms of that, genus. They are globose forms much com-
pressed ventro-dorsally with the umbilicus rather wide and deep. The most
characteristic feature is the absence of a“‘delimited flat zone on the lateral sides,
where a distinct, sharp Iong‘ifudinal ridge is present, forming the maximum
thickness of the conch, instead of flat zone as most species of Taizoceras pos-
sesses. For these reasons, a new generic name Hunanoceras is here proposed.
It can be briefly diagnosed as follows:

Shell very thick, globose, perforate, consisting of one and half volutions.
Umbilicus rather wide and deep. Whotls expand rapidly, much depressed ventro-
dorsally. Venter very broad, marked with two rows of nodes. There is no
flat lateral zone, where is occupied by sharp ridges forming the maximum thick-
ness of the conch. Dorsal part much impressed by the precedingsvolution.
Umbilical wall high and steep. Suture line almost straight, with only shallow
lobes on the ventral and ventro-lateral parts separated by saddles on the node
region and on the spiral ridges. Siphuncle small, dprsocentrid in position, pro-
bably orthochoanitic in structure. '

Apreture low and wide with a wide hyponomic sinus.

Whether lamoceras duttoni Hyatt from New Mexico should be included in
this genus or not can not be ascertamed. The whorl section in that species

agrees fairly well with that of this genus, but the umbilical edges in that form
bear two rows of nodes.
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Hunanoceras globosum Chao gen. et sp. nov.

(Pl. III, Figs. 9-15)

Shell very thick, globose, perforate, consisting of one and half volutions.
Umbilicus rather wide, deep and open, about one-third of the diameter. Whorls
much compressed ventro-dorsally, increasing rapidly and lunar in cross section.
Venter broadly rounded, marked with two rows of elongated nodes, which dis-
appear gradually towards the outer portion of the last volution, forming a broad,
smooth, well rounded venter. Lateral sides not delimited; the corresponding
position is marked with sharp, spiral ridges, forming the shoulder of the umbil-
icus and the maximum thickness of the conch. Ventro-lateral part smooth, slop-
ing rapidly outward towards the venter. Umbilical wall high and steeply
inclined. Dorsal part considerably impressed by the inner penultimate volution.
Aperture low and very wide, with a broad hyponomic sinus on the venter.

Each side of the suture line consists of a shallow ventral lobe, a low saddle
on the nodal region, a shallow lobe on the ventro-lateral area and an indistinct
saddle on the ridge, then bending backward on the umbilical wall.

Siphuncle small sub-centrid in position, and orthochoanitic in structure.

Genus Aulametacoceras Miller & Unklesbay, 1942

Aulametacoceras binodosum Chao sp. nov.
(Pl 1V, Figs. 1-6)

The writer formerly described a single fragment under the name S#roboceras?
sp. (Journ. Pal. vol. 14, No. 1, p. 69; PL 9, figs. 1,2), which is now confirmed
to be a fragment of the present form on account of presence of spiral ridges
on the venter. The following description of this species is based upon 12 speci-
mens, among which two are complete individuals.

Form discoid, thick, perforate with a large umbilicus, consisting of two
and half volutions. Whorls increase regularly and depressed ventro-ddrsally and
quadratic in section. Venter wide, broadly arched and is marked with numerous
longitudinal striations in the inner volution, which disappear gtadually towards
the outermost volution, where a medial, narrow, shallow but distinctegroove is

present and persists throughout towards the aperture. Lateral sides rather nar-
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row, flat and slightly depressed. Ventro-lateral edges well rounded, each marked
with a row of rather distinct elongated nodes. Umbilical shoulder arched rather
abruptly and also marked with a row of nodes but much smaller in size.
These nodes are arranged in pairs and are located oni the camerae, which are
about 2-4 mm thick in the outer volution. Umbilical wall rather deep, steeply
inclined towards the umbilical junction. Dorsal portion slightly impressed by the
preceding volution. A

Aperture not preserved. Siphuncle small and sub-centrid in position.

Each side of the external suture line conmsists of a broad, shallow ventral
lobe; a low, wide saddle with its highest apex on the ventro-lateral angle; a broad,
shallow lateral lobe and a low, wide saddle on the umbilical wall with its apex
at the junction of the volutions and a dorsal lobe in the impressed zone. 'I"he :

inner suture is formed by a distinct dorsal lobe in the impressed zone.

Genus Temnocheilu;cx M’Coy, 1844

Temnocheilus multituberculatus var. latinodosus Chao var. nov,
(PL. IV, Figs. 13-15)
1879 Nautilus multituberculatus Waagen. Salt Ranée Fossils, Paleont. Indica, Ser. XIII 1, pt. I,

p. 51, pl. VI, fig. 5.
1928 Temnocheilus multituberculatus (Waagen). Kruglov. Upper Carboniferous and Artinskian
Nautiloids of the Urals, Travaux du Musee Geal. Acad. des S:i. Je/ I' Union des USSR, Tom. 1I1,

. 105. .

1933 :Iautilus multitubercul afus Waagen. Miller, Dunbar and Condra: Nautiloid Cephalopods of the
Pennsylvanian System in the Mid-Continent Region, Nebraska Geol. Surs. Bull. 9, p. 195.
1933 Temnocheilus sp. Yin. Cephalopods of the Penchi and Tajyuan series of North China, Pal.

Sinica Ser. B, vol. 11, Fasc. 3, p. 18, pl. I, fig. 7. .

The present species is represented by a éingle fragmentary specimer\x which .
consists of a large portior; of the shell and shows well the essential characteri-
stics. It comprises three volutions and is disdi-form, with a wide and rather
deep umbilicus. The approximate measurement is given below: D. 40 mm; T. 19
mm; H. 12 mm; U. 21 mm. The cross section of the whorl is trapezoidal in
outline with the outer part much depressed, forming a wide, gently and evenly
arched venter. The last whorl is marked by many prominent, distant, elongated
nodes or ridges on the middle part of the lateral sides, which are perpendicular to
the long axis of coiling. The dorsal is slightly impressed by the penultiinate volu-
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tion. The dorsal-lateral part slopes regularly and gently towards the umbilical
suture, without distinct umbilical shoulder. The nodes or ridges disappear just a
little before the umbilical suture is reached. As the specimen is fragmentary, the
number of nodes in the- complete volution can not be ascertained; but as is
measured in the preserved part of the last whorl, which is 5 in number in 4 em,
the complete volution may comprise 11—12 ridges. The inner two volutions
bear no nodes and the whorl section seems to be rather sub-tetragonal, with
rounded shoulders.

The surface seems rather smooth, with faint lines of growth. The aperture
is not preserved.

The suture lines, as exposed on the last volution, are straight across the
venter and are perpendicular to the long axis of voly,tion. Siphuncle small, dorso-
centrid in position.

Remarks: The nearest from of the present species is Nawzilus (Tgmnoclkeilus)
wmiultituberculatus Waagen. It differs from the mentioned species in‘having much
smaller number of nodes, being 5 in 4 cm, instgad of 8 in the same distance,
as Waagen’s specimen shows (pl. VI, fig. 5). Temnockeslus sp. Yin bears
similar distant nodes on the lateral, which are comparable with the present form,
but it is too fragmentary for more precise comparison. The species occurs in
much lower geological horizon (Taiyuan Series). Kruglov recorded two varietal
forms, Temmnockeilus multiz‘uéerculatus tastaémsis and 7. wmultituberculatus
simensis from the Urals. They differ from the present form in havmg the ridges
much narrower, greater in number and oblique in direction.

The nodes on the outer volution are quite like those of N. nikitini
Tzwetaev, differing only in the absence of nodes on the inner volutions and its

straight suture-lines.

Genus Foordiceras Hyatt 1893
Foordiceras sp.
(PL IV, figs. 7-12)
Four fragmentary specimens aYe provisionally referred to this genus on ac-
count of the presence of distant, transverse ribs on the lateral sides. The whorl

section is quadratic with distinct ventro-lateral edges and shoulder angles. The
venter is broadly flattened with very gentle convexity. The flanks are also com-

I
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pressed, marked with sharp, distant, transverse ribes. These ribs become most

pronounced on the ventro-lateral edges, forming nedes, then disappear suddenly on

the ventral part. The dorsal side is provided with three longitudinal ridges in
one specimen 4 (PL IV, Fig. 9). :

The suture-lines are well shown in the specimen. Each consists of four
shallow broad lohes on the ventral, dorsal and lateral sides, and four distinct
saddles on the ventro-lateral and shoulder edges. The siphuncle is small and

cenirid in position.

Genus Tanchiashanites Chao gen. nov.

' #
enotype: Tanchiashanites marginalis Chao gen. et sp. nov.
g

There are three specimens at the writer’s hand, which though fragmentary,
show fairly well the general shape of the conch. They can not be referrable to
any known genus. A new generic name Tanckiashanites is here proposed for
these specimens. It resembles the Triassic genus Plewronautilus in having the
lateral ribs, but the venter of that form is broadly rounded; whereas the venter
of our form is flat or bicarinate. Yin described and figured a specimen,
Pleuronautilus nodosostriatus Yin, which bears elongated nodes on the lateral
sides and seems to have a narrow and flat venter. All these characters suggest
that Yin’s species may fall in the present genus. According to Yin, his specimen
18 much compressed laterally, it can not be ascertained whether his specimen
belongs to the preFent new genus. This new genus can be briefly diagnosed
as follows: '

Shell discoid, evolute with a rather large, shallow umbilicus. Whorls later-

ally compressed, roughly rectangular in section. Laterals marked with distant,

"sinous ribs; venter flat or bicaﬁnate, well delimited by two sharp edges on the

ventro-lateral edges. Aperture unknown. Each side of the suture consists of
a shallow ventral lobe; a low, rather distinct saddle on the bordering edge, a
shallow, broad lateral lobe; a rather wide, high saddle on the umbilical wall and
a rather. wide, shallow ' dorsal lobe. in the impressed zone. Siphuncle sméll,
centroventrid in position, and probably orthochoanitic in structure.

' Tanchiashanites marginalis Chao Gen. et sp. nov.
e (Pl. V, Figs. 3:7)

Shell discoid, evolute, increasing slowly and regularly, strongly compressed

kY
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! laterally with a moderately large, shallow umbilicus. Whorls slightly embracing,
roughly rectangular in section. Venter wide, flat in the inner portion, becoming
bicarinate in the outer portion, and is well delimited by two sharp ridges on the
ventro-lateral angles. Lateral sides are marked with distant, sinous ribs curving
backward and projecting obliqﬁely forward. They disappear gradually on the
ventro-lateral portion, forming a smooth, rather wide peripheral margin, and
continue to the umbilical junction.: Dorsal slightly impressed by the preceding
whorl. Umbilical shoulder rounded with rather steep, high wall. Surface marked
with fine, sigmoidal lines of growth, besides the ribs. - Camerae moderately high,
about 4-5 in 20 mm. Aperture unknown. o

Suture line comprises a very shallow, rather broad ventral lobe; a low, rather
distinct saddle with the apex on the ventro-lateral edge; a shallow, Broad lateral
lobe on the lateral side; a rather high saddle on the umbilical wall and a rather
wide shallow dorsal lobe in the impressed zone on each side of the whorl.

~ Siphuncle, small centro-ventrid in position and probably orthochoanitic "in

structure,

Genus Liroceras Teichert 1940
Liroceras sinense (Chao)

(Pl V, fig. 10)

1940 Coloceras sinensis Chao, Upper Paleozoic Cepholopods from Central Hunan, Jour. Paleont. 14,

69; Pl 9, figs.1,2.

In the paper cited the following diagnosis was given to the species.

“The shell is globose, small, with a diameter of 16.5 mm, and strongly in-
volute. The umbilicus is very small or nearly closed. The whorl is low, broad,
and semilunar in cross section, indented by the preceding whorl about one-half of
its ileight. The venter is broad and régularly curved. The true shell has mostly
been exfoliated, exposing the ’cIosely arranged septa. Traces of the shell, how-
ever, show that the surface is probably smooth or marked by lines of growth.
The amount of increase in width in the last whorl is very rapid, thus the last
whorl is 15 mm thick, though the preceding one is only about 7.5 mm thick;
the living chamber is not preserved. '

The suture lines are closely arranged, with spaces ranging from 2 mm to 3

mm wide in the last whorl. The suture bends slightly backward on the venter,
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less than one millimeter.”

Liroceras orientale Chao sp. nov.

(PL. V, Figs. 1-2)

This species is represented by three examples, one complete, , well-preserved
specimen and two fragmentary ones. The shell is rather small and globose in
shape. Maximum diameter of the septate part of the holotype measures 23 mm
across the umbilicus, which is model;ately wide and deep. Whorls few, depressed
ventro-dorsally, giving a reniform transverse section, deeply embracing and in-
dented by the inner volution. The width of the whorl is about twice of the
height. The venter is broadly arched, expanding rapidly and regularly. The um-
bilical ridges are distinct and angular. Body chamber not preserved and the
length of it is unknown. Part of the test is preserved, which is pérfectly smooth.
The suture-lines are straight and perpendicular to the direction of coiling. They
are well spaced in the outer volution. The thickness of the camerae varies from .
2.5 mm in inner part of the last whorl to 4 mm in the outer part.

Remarks: The general appearance of the inner part of the Liroceras orientale
preceding species. It differs from that form in haviné a much wider and deeper
is similar to the umbilicus. Hayasaka has descnbed two forms of Liroceras from
Chekiang (1947). According to the descnptmns given by that author, his species
A may be related to our species, if not identical All the known forms of

congeners are different from this species.

Liroceras sp.

(PL. V, Fig. 11)

A well preserved fragment, consisting of three high ‘camerae, is referred to
this genus. The shell seems to be rather involute and spherical in shape with a
deep, open umbilicus. Its venter is broadly arched. Distinct shoulder angles are
in existence on the lateral parts, forming the maximum width of the shell. The
surface is partly smooth. . o )

The sutureline’is straight across the whorl. The siphuncle is well shown,
and is dorso-centrid in position. ‘

L
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Gen. et sp. undet.

(Pl. VI, Figs. 1-4)

The fragments of nautiloids shown in Pl VI, figs. 1-4is too imperfect for
even generic determination, but they are evidently distinct from all other species de-
scribed in the “present paper. A definite generic determination can not be made
until more complete material is available. The shell seems to be rather thick,
moderately evolute, with an open umbilicus. The whorls are much deptessed
ventro-dorsaﬂy with trapezoidal cross-section, much wider than high. The venter
is very broad with gentle convexity, marked with regular costation, curving
slightly backward. They are mostly pronounced in the middle part of the venter.
The ventro-lateral edges are angular, forming the greatest thickness of the shell,
marked wiih_ nodes, which are formed by connecting two costae. The flanks
slope rather rapidly toward the umbilicus, with the nodes gradually dying out.
The dorsal side is moderately impressed by the penultimate volution.

The sutures are well exposed in both of these specimens. They are almost
straight .across the shell, forming a very shallow, broad lobe on the venter and '
two saddles on the peripheral edges and an incipient dorsal lobe in the impressed
zone.

The siphuncle is small and subcentrid in position.

Genus Ephippioceras Hyatt 1884

In the collection there are two small examples, which were once included in
the genus Liroceras. After some hesitation they are- referred to the present genus
on account of development of a ventral saddle and two lateral lobes. They are
not so conspicuous as most species of their congeners. Therefore, the classifica-
tion should be considered as tentative.

v

Ephippioceras involutum Chao sp. nov.

(Pl. V, figs. 12-15)
.

A small but well preserved specimen representing the camerate portion of
AY
an immature individual, is referred to this genus on account of the nature of

the suture line, The shell is small in size, globular in shape and nautiliconic in
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mode of involution. The diameter across the umbilicus is 16.5 p— The whorls
increase fairly rapidly, much wider than high and are reniform in cross-section.
The venter is well rdunded, curving regularly towards the umbilicus forExiné con-
vexflanks without demarcation between them. The umbilicus is moderately wide
anddeep, with steeply inclined walls and distinet, rounded shoulders, which form
themaximum thickness of the shell.

The specimen is an internal mold, hence the nature of the test is entirely
unknown. The. siphuncle is not shown in the specimen. )

The suture-lines in the inner whorls are essentially straight across the venter.
Towards the outer part of the shell, they.' become flexuous, forming a low, very
broad ventral saddle on the venter and large part of the ventro-lateral sides. Be-
sides, these appear two shallow lobes near the umbilical edges. They seem to
be straight on the walls. '

Remarks: A.K. Miller has described a specimen from the Leonard forma-
tion of Texas under the generic name OSZearoceras with question mark, which
bears close similarity both in form and in suture line with the present specimeJn
(1949, p. 68, Pl. 6, figs. 1,2). The difference between them as far as the writer

can judge, is that the ventral saddle in the Hunan example is more conspicuous.

 The venter of the Texas form f seems to be less depressed and more evolute in

o
e

llw,‘:

L

coiling.

) /
Ephippioceras hunanense Chao sp. nov.

-

(Pl. V, Figs. 89)

Of this species the writer has 6nly one representative with the body chamber
not preserved. Shell subglobose, perforate, expanding very rapidly, composed of two
volutions, slightly depressed ventro-dorsally, giving a lunar section in the inner
whorl, becoming thicker towards the outer one. Umbilicus large and deep.
Venter broadly rounded; lateral sides provided with rather distinct ridges forming
the maximum thickness of the shell and the shoulder of the umbilicus. Surround-
ing the ridge on the outer lateral sides is a depressed zone forming a faint,
shallow groove in the outer portion of the outer whorl. Wall high, steeply in-
clined towards the umbilicus. Dorsal side rather deeply incised by the preceding
whorl.

o Agertm unknown. Test completely exfoliated. Camerae moderately thick.
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- Suture line essentially straight in the inner volution and is perpendicular to
the long axis of coiling. A broad, shallow but distinct saddle appears on the -
venter towards the outer portion of the last whorl, and two shallow lateral lobes
are formed in the depressed zone surrounding the umbilical ridges. .

Siphuncle small, dorso-centrid in position.

This species bears close similarity to the preceding form both in the whorl
shape and suture-line. Differences exist only in the more evolute character of the .
shell and in the presence of depressed zones on the lateral sides.

A

Genus Solenochilus Meek and Worthen 1870

Solenochilus? auriculus Chao sp. nov.

(Text-figure 1, Pl. V, figs. 1617)

This is represented by a single, well-preserved internal mold. The shape of
the conch is quite like that of the genotype, Solenockilus springer (White and
§t. John)but much smaller. Since the siphuncle is not well shown, the inclusion
of it in the present genus is tentative.
The shell consists of only the camerate part, the bodymchamber being not
1 preserved. The whorls are few, expanding very rapidly, much wider than high.
The whorl-section is reniform in outline. The venter is narrow and well arched
in the inner volution, becoming broad and more or less flattened as the shell
growing onward. The dorsal side is slightly impressed by the inner volution.
Two remarkable ears are developed on the lateral sides of the outer volution,
each bearing two sharp ridges and two depressed grooves.
The test is partly preserved, showing the surface of the shell, which is per-
fectly smooth.
. The septa are well spaced and the camerae are moderate in height. The

suture-lines are almost straight across the broad venter.

Genus Periptoceras. Hyatt 1893
Periptoceras hsiiyiichiani Chao sp. nov.
(Pl. VI, Figs. 56)

Shell rather small, robust, strongly involute. Umbilicus very small or nearly

closed. Whorls few, expanding rapidly, semi-circular in cross section, Venter
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broadly rounded; lateral sides slightly compressed laterally in the early volutions,
but becoming rounded in the outer one. Dorsal indented by the preceding whorl
and completely embracing it. Aperture not preserved. Surface smooth. Camerae
moderately thick, measuring about 3-5 mm on the outer portion of the last volu-
tion, and increasing regularly. ' .

Suture line roughly transverse to the long axis of the conch, with a broad,
low saddle across the venter, and reclines backward on the lateral sides.

Siphuncle small, centrid in position l

Remarks: The present species is closely allied to the young specimen of
Periptoceras wanneri (Han.) (1916, Pl. I, fig. 1a,b.) but differs from it in having
a perfectly rounded wventer, . instead of aslightly flattened one possessed by the
mentio ned species. Moreover, the sutureline of that species is straight across
the venter, which is quite different from thatof the present species. This spec-
ies is named in honor of Mr. Y.C. Hsii whowas accompanied by the writer

in collecting the fossils.

AMMONOIDEA

Genus Imitoceras Schindewolf 1923
Imitoceras multiseptatum Chao
(Textfigure 2; Pl. VI, figs. 9-12.)

1940 Imitoceras muliiseptatum Chao Upper Palaeozoic Cephalopods from Central Hunan. Journ.

Palaeont. 14, (1), 70, pl. 9,figs. 8-10.

Although much materials have been procured in our collection little know-
ledge of this species is added. ) - .

The original description of the species, which was given by the writer in a
previous paper, will be quoted here.

“The shell is medium in size, moderately compressed, strongly involute or
nearly closed. The umbilicus is very small or closed. The whorl section is
twice as high as wide and deeply-indented by the preceding whorl. The venter
is smooth and rounded; the flanks being slightly compressed laterally. The shell
has been worn away, so that the surface sculpture. is unknown. The living cham-
ber is very long, about two-thirds of the last whorl in length.”

' “The septa are crowded especially in the outer part of the last whorl. In

. some median sized individuals, the number of septa is morée than twenty, and the
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largest example amounts to 35 or more in the last volution. The pattern of the
suture-line is quite like that of most species of this genus. I} consists of a ventral
lobe, a pair of lateral lobes, and two pairs of lateral saddlés of unequal magni-
tude. The ventral lobe is long, narrow, and bottle-shaped. The lateral lobe is
deep and skarply pointed backward. The first lateral saddle is high, narrow,
rounded and tongue-shaped; whereas the second is broad, with the dorsal side
stéeper. The end of the lateral lobe approaches the ventral side -of the preceding
lobe, instead of pointing posteriorly to the middle. The internal suture is composed
of corresponding but mare crowded lobes and saddles.” (see figure 2 in the
Chinese text, page 16.)

Remarks; The large forms of this genus have been thought by most authors
to be confined to the Upper Devonian and Lower Carboniferous, whereas the
small ones are of Carboniferous and Permian species. Plummer and Scott
included in the small species to their genus Neogarides, Miller and Owen gave a
more speciﬁcatién in 1939 saying® it is worthy to note that all of the Pennsyl-
vanian and Permian forms known that have simple sutures like those of the geno-
type of Imitoceras are less than 15 mm in diameter, whereas most of the Lower
Mississippian and Upper Devonian forms attain a .much larger size” (Jourz.
Palaeont. 13(2), p.146-147). This conclusion was also accepted by the writer
in 1940. It appears now clear that this conclusion does not hold true at least

for the Chinese form.

Genus Pseudohalorites Yabe 1928

1928 Pseudohalorites Yabe. Some Interesting Fossils from South China, Japan Journ. Geol. and Geo-
\ graphy, 6. (1-2),19,pL.I01 figs.1-3. ~ .
1940 Hunanites Chao. Upper Paleozoic Cephalopods from Central [Hunan, Journ. Paleont., 14 (1),

71, pl.10.

The genus is re-diagnosed as follows:

Conch ammoniticonic, subglobose or laterally compressed, strongly involute,
deeply embracing and deeply indented by the inner whorls. Whorls low, semicir-
cular in cross section. Umbilicus very narrow or closed; venter regularly curved
with a broad hyponomic sinus at the aperture and sometimes with a pair of
lateral ears. Body chamber very long, -about threefourths of one complete
volution.

Surface marked with numerous ribs and grooves, which are flexuous, curving
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backward gently on the ventral bart and forward on laterals. The ribs are
dichotomous or increasing by intercalation. All of them cross the venter without
interruption. In the mature stage the shell is smooth near the aperture, or
slightly thickened near the umbilical border.

Suture-line ceratitic; composed of eight lobes ard the same number of saddles.
Ventral lobe long, slender and serrated, external saddle high and broad, lateral
lobe slightly wider than the ventral oner, ‘bearing few serrations at its base, lateral
saddle slightly shorter and broader than the external one. Umbilical lobe wide
and simple. The internal lateral lobes, saddles as well as the dorsal are much
narrower and shorter than the external ones.

Remarks: In his previoué paper the writer described twq species under the
generic name Hunanites, namely H. hsichi and H. siangtanensis. He is much
obliged to the late Mr. T. Y. Hsii, who told the writer that these two forms
had been described and figured early in 1928 by Yabe as FPseudolkalorites sué-
globosus and P. celestris respectively. The generic name Hunanites is-thus a
synonym of Pseudokalorites. According to the rule of priority the name Hunanites
should be discarded. |

While erecting the generic name Yabe obviously compared it with the Triassic
genera yovanites and Halorites, and dated this genus as Triassic or Permian.
Both Yabe and Chao had once erroneously considered it to be of Lower Carboni-
ferous. It is now well justified from the field evidence and fossil assemblage
that it occurs in upper part of the Yangsinian group, of the Kufeng formation
of Lower Yangtze Valley, which is Middle Permian in age. ) l

As to the phylogenic relation, Yabe and Chao independently arrived at the
same conclusion, that this genus is an offshoot of Imitoceras (Aganides), Schinde-
wolf is of opinion (1940 Paleont. Zentrablatt, 15(6), p. 237) that this genus
is possibly a link form between "Imitoceras and Prothalassoceras. Ontogenetic
study of some young individuals of the genotype shows that the serration of the
lobes is merely a modification of simple type of lobes. .

The ventral lobe is never so deeply incised or divideq by a medial saddle, -
which leads the writer to believe that this genus is a direct offshoot of Immizoceras,
The serration of the lobes 1nd1cates that t}us genus belongs undoubtedly to the

family Thalassoceratidae. .
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1

Pseudohalorites subglobosus Yabe
(Textfigure 3; PL. VI, figs. 13-14; PL. VII figs. 14.)

1928 Pseudohalorites subglabosus Yabe, Japan. Journ. Geol. and Geogra. 6 (1-2), 19, Pl. VI, Figs. 1-2.
1940 Hunanites hsiehi Chao, Journ. Palesnt., 14 (1), 71, Pl. 10, figs. 1-9.

In mature specimens the size of this species varies from 26-40 mm across the
umbilicus. '

Shell strongly invglute, subglobose in shape but slightly compressed laterally.
Whorls rather low, broad and helmet-shaped in transverse section, completely
embracing and deeply indented by the inner volutions. Umbilicus very small but
fairly well defined. Venter broad and regularly arched. Aperture low with a
wide hyponomic sinus, as is indicated by the backward bending ribs on the
ventral part. Body chamber long, attaining three-fourths of one complete
volution. -

Surface ornamented with numerous flexuous ribs and grooves in the mature
stage, curving backward on the venter and forward on the laterals. They can
easily be differentiated into three stages. In the nepionic stage at the diameter
10.5 mm, there are 6-7 single grooves or constrictions in one volution at regular
distances of about 5 mm. In the neanic stage at the diameter 15-17 mm, two
secondary grooves begin to appear in front of the primary ones, resulting in the ribs
between them. At the same time these grooves with the intervening ribs occur
at shorter intervals than they .are in the nepionic stage. The character of this
stage can be observed on the penultimate whorl in some of adultrspecimens.
_The ribs and grooves increase successively in this way and finally all the separat-
ing smooth areas give way to regularly ribbed sculpture on the shell surface in
the adult or ephebic stage. Consequently, the ribs fall into two categories, the
longer and the shorter ones, and each longer one is in alternation ‘with 1-3
shorter ones. It should be added that the ribs and grooves usually become faint -
- or disappear towards the umbilical shoulder in the adult specimens. The primary
ribs in the neanic and early ephebic stages are more prominent on the umbilical
shoulder, then quickly die out toward the umbilical wall.

The suture-line is fairly well exhibited in most specimens without any special
preparation. It is ceratitic, sconsisting of 8 saddles‘and 8 lobes, inélﬁa\ing the
ventral and dorsal lobes. The ventral lobe is rather long, slender with 3-5 ser-
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rations at the posterior end. In the latter case the inner two are slightly longer.
The external saddle is high and spatulate in shape with the steep side near the
ventral side. The lateral lobe is lequal or longer but wider than the ventral,
with 4-Tserrations at its base. The lateral saddle i3 comparatively lower but-
broader than the external one. The second lateral lobe meets the umbilical suture,
forminga part of the umbilical lobe. The three internal lobes are much shorter

andcrowded than the external ones. (see figure 3 in the Chinese text, page 18)

Pseudohalorites celestris Yabe
(Pl. V1I, Figs. 5-11)

1928 Pseudokalorites celestris Yabe, Japan. faur. Geol. & Geogr. 6 (1-2), 21, Pl. VI, Fig. 3.
1940 Hunanites siangtanensis Chao, Journ. Paleont., 14 (1), 72, Pl. 10, Figs. 10-16.

The form of this species is essentially like that of the preceding, but is more
compressed laterally and consequently the whorls are higher. The aperture is
provided with one pair of broadly rounded ears on the ventro-lateral regions and
a distinct, broad hyponomic sinus is located between them on the venrtal part.

The surface is sculptured with numerous flexuous ribs, like those on the fore-
going species, curving backward on the ventral portion and slightly forward on
the laterals. These ribs can be grouped into two categories namely: the primaries,
which become more prominent as short, strong transverse ridges or elongated

-nodes on the inner portion of the lateral sides, and the secondaries, which seldom
reach the shoulder. They usually occur alternatively, though two sécondaries ly-
ing between the primaries are not uncommon. Sometimes they seem to be
bifurcate. At mature stage the aperture is contracted and sometimes followed by
expansion. This results in two smooth, depressed regions on the lateral parts and
thickened rims near the aperture. )

The manner of increase of ribs in this species is not like that in the preced-
ing form. The shell of some small individuals, which represent the young forms

' of this species, is perfectly smooth. Faint regular nbs begin to appear near the

aperture in the latter stage. ' !

The suture-line is elementarﬂy hke that of the preceding form d1ffer1ng only
in the shape of the lateral’ lobe, which is more pointed in the lower end and open
wider upward
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\
Pseudohalorites celestris var. densistriatus Chao var. nov.

(Pl. VII, Figs. 12-14)

In the collection of Prof. Y. C. Hsieh the writer has noticed one example of
P. celestris with fine plications (1940, PL. 10, fig. 16). A study of additional
specimens in the present collection confirms the persistence of this character, and a
new varietal name is here proposed. (

The shell is quite similar to that of the typical form, but is much smaﬂe;
and more compressed laterally. The ribs are much finer and sharper. The lateral
ears and the hypo;lomic sinus are also far more pronounced. The body chamber
is about one complete volution. The shape of the suture line is similar *to that

ofthe typical form. k

Genus Yinoceras gen. nov.

Genotype: Yinoceras lenticulare Chao gen. et sp. nov.

Involute, lenticular ammonites with acute venter. Surface ornamented with
radial plications, projecting obliquely forward. Sutureline ceratitic, consisting of
a small divided ventral lobe, one pair of wide, short lateral lobes and two long,
straight auxiliary series in the external line. The external and the lateral saddles
between the lobes and the auxiliary series is very low. Internal suture-line with
one dorsal lobe, and two internal laterals. The lateral saddle, like the external
one, is also wide and low.

The generic name is given in honor of Dr. T. H. Yin, who has given
valuable contributions on the Upper Paleozoic fossil cephalopods of China.

Remarks: The establishment of this genus is based upon a unique small: ex-
. ample, which is related to but quite different from Epithalassoceras Miller and
" Furnish from Mexico (1940, Geol. Soc. America, Special Paper 26, p. 105-107).
In the mentioned genus the shape of the shell is subglobose with well rounded
venter; whereas that of the present form is lenticular with narrowly arched or
acute venter. Moreover, the surface sculpture of this genus is distinctly plicated.
The last but the most important distinguishing feature between them is the
presénce of a much lower and narrower ventral lobe in the suture-line, although
in both forms it is divided by a low medial saddle. The long and straight-
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auxiliary series is also peculiar to this genus. Thalassoceras, Prothalassoceras
and FKotltalassoceras are all smooth, subglobose forms. Each possesses a wide
ventral lobe, completely divided by a high, medial saddle. The difference between (
them is the degree of serration in the ventral branches and the lateral lobe.
They are undoubtedly relatives of this genus, but not so closely allied to it, as
compared with Epitialassoceras. The present genus is included in the. family
Thalassoceratidae on account of the general resemblance of the suture-lines and

the same number of sutural elements.

' i
Yinoceras lenticulare Chao gen. et sp. nov. |

(Text-figure 4; Pl. VI, Figs. 7-8)

The unique specimen of this species is represented by the septate part, the
body chamber being not preserved. The shell is rather small, involute and
lenticular in shape. The diameter of the shell measures 16.5 mm across the
umbilicus, which is very small or almost closed. The whorls are high as
compared wit” the size of the shell, increasing rather rapidly and strongly com-
pressed laterally. The outer whorl embraces the inner penultimate one completely
and is deeply indented by it about one third of its height. The venter is narrow-
ly arched in the inner volutions, tending to become acute in the outer one.
The lateral sides are gently convex with the maximum thickness at the inner
half of the flanks. The umbilical shoulder is broadly rounded with gently slop-
ing walls towards the center. Length of body chamber unknown.

The surface is provided with low transverse ribs and shallow grooves, pro-
jecting obliquely forward on the lateral sides and sﬁghtly backward towards the
ventral part. They commence at the umbilical shoulder, widening outward. _
Whether they are continuous or interrupted on the venter can not be ascertain-
ed. The plications increase in number by bifurcation in the outer part of the
lateral sides. A hyponomic sinus seems to be present on the aperture, as
is indicated by the backward bending of the plications towards the outer
periphery. ‘ '

The sutureline is ceratitic, (see figure 4 in the Chinese text, page 20)
consisting of a small, divided ventral lobe, one pair of wide, Short lateral lobes
and two long, straight auxiliary in the external part. The ventral lobe is
divided by a medial saddle into two narrow branches, which are serrated

\
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in the lower part. The lateral lobe is distinctly serrated with the outer side
natched considerably upward. The auxiliary series is rather long and straight
wita regular denticulations. The outer saddle as well as the lateral one are very
low aad much narrower than the lateral lobe. The1r tops are well rounded and
entire. The internal suture consists of a narrow, long dorsal lobe and two short-
er laterals. The internal saddles are high and narrow. The»laterals are wide

~and low.

“
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Eﬁﬁiﬁﬁfﬁﬁﬂ, BREERRREZ-AGHMEHEREEGTE R BYS R, X%
*@ﬂ&ﬁﬁﬂz%ﬁ%@?ﬁ, pAES 1Y .
B R 1

B 1. Tienoceras lenticulare Gen. et sp. nov.
QU P PR, UK = L5 £, B, HEoay I
Bl 2. Pseudorthoceras sp.
(T R BRI, BROK 1.5 f%, BEnEY 7109.
B 8. Cycloceras ksiangtanense sp. nov. i
RIFZORENE, FREADG, BOA 2%, BEH 7110
Bl 4. Endolobus ksiangtenensis sp. nov.
fIEFORERR, WA 2, EBH, BEet T
B} 5—8. Endolobus obsoletus sp. nov.
5—6. QUERIEM, MALSfE, IER, FiH 7115
7—8. T RAREE, BA LS {5, W, T 76
& 9—14. Stegroceras sp. A.
9—11. I, HEEME, BA L5y, el Balt 7112
12—14. 9T, BIEKEYE, HA 1S5 F", FoH, B T1s.

.

Explanation of Plate
. PLIL ,

All specimens illustrated on the' plate were collected by the author and Mr. Y. C. Hsii at a
locality about 2.5 km. southwest of Changliligpu, Hsiangtan district, Hunan, except those stated.
All the figured specimens are kept in the Institute ot Palacontology, Academia Sinica.

Fig. 1. Tienoceras leniiculare Gen. et sp. nov.
Lateral view and cross-section. %X 1.5.° Genotype Cat. No. 7111.
Fig. 2. Pseudorthoceras sp.
Lateral. view and cross-section. % 1.5. Cat. No. 7109.
Fig. 8. Cycloceras hsiangianense sp. nov. :
Lateral view and/ cross-section. Holotype. % 2. Cat. No. 7110.
Fig. 4. Endolobus hsiangtanensis sp. nov.
Lateral view showing the spiral ridge. Holotype. x 2. Cat. No. 7117.
Figs. 5—8. ‘Bndolobus obsoletus sp. nov.
5—6. Lateral and frontal views. Hplotype. * 1.5. Cat. No. 7115
7—8. Lateral and cross-section of a smaller specimen. Paratype * 1.5. Cat. No. 7116.
Figs. 9—14. Stearoceras sp. A. .
9—11. Ventral, dorsal and lateral views. x 1.5. Cat. No. 7112.
(12—14. VeEtral, lateral and dorsal views. Cat. No. 7113.

B i I
B 1. Domatoceras aff. fredericksi Kruglov,

.
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1—2. AEXEIER, FHA. B5cE 7118
3—4. (UEEMREAE, BA. Bk 7119.
B 5—8. Stenopoceras orientale Chao
5—6. MEXIER, Bk, EX, BEust 7098
’ et W R SIS E, WRERE.
7—8. MIERIEW, FA. BIEERR 7114
B 9—11. Stearoceras sp. B.
IaE, FTHAHERARSHEE, BOK 1.5 %5k aE 7114,
! ' Plate II.

All specimens illu.strated on the plate were collected by the author and Mr. Y. C. Hsii at a
locality about 2.5 km. southwest of Changlingpu, Hsiangtan district, Hunan, except those otherwise
stated.

Figs. 1—4. Domatoceras aff. fredericksi Kruglov.
1—2. Lateral and frontal views. Nat. size. Cat. No.. 7118.
8—4. Lateral and cross-section. Nat, size. Cat. No. 7119. ¢
Figs. 5—8. Stenopoceras orientale Chao. .
5—6. Lateral and frontal views of the holotype. Nat. size, Cat. No. 7098.
Locality: 2.5 km. SSW of Changlingpu. collected by C. Y. Hsieh. -
7—8. Lateral and frontal views of the paratype.'Nat. size, Cat. No. 7120.

Figs. 9—11. Stearoceras sp. B.
Ventral, dorsal and lateral views showing the thick camerae. x 1.5, Cat. No. 7114.

B M

'ﬁ 1—4. Tainoceras hunanense sp. nov.
1—2. BATZ—HNERIEE, BA LS 1, BEH T121.
3—4, BEARS-EFMNERIEE, BOK 156, Beg 7122 N
5—=S8. Tainoceras changlingpuense sp. nov.
5. —UHEERERARIEIE, BOK LS5, BEEE Ti.
6—8. CRIERAMIING, TEEEEE, HALS S, BEcEf 7123
B 9—15. Hunanoceras globosum gen. et sp. nov.
9-—10. FRIRERAMMIMEEIER, BOK 1.5 5, BEe 7126.
11-12. S—FIERIRHEIER, Bk 1.5 5, B 71127 -
13—15. IERMEAWRITG, BEERZIEE, BOK 1.5 %, BIaE 7125,
Plate III.
Figs. 1—4. Tainoceras hunanense sp. nov.
1—2. Lateral and ventral views of a syntype. x L5. Cat. No. 7121
3—4. Lateral and ventral views of another syntype. x 15. Cat. No. 7122.
Figs. 5—8. Tainoceras changlingpuense sp. nov.
5. Ventral view of a fragment. x 1.5. Cat. No. 7124.
6—8. Lateral, frontal and ventral Views of the holotype. x 1.5. Cat. No. 7123.
Figs. 9—15. Hunanoceras globosum gen. et sp. nov.
9—10. Lateral and frontal views of a paratype. ® L.5. Cat. No. 7126.
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11—12. Lateral and frontal views of another paratype. % 1.5 Cat. No. 7127.
13—15. Lateral, ventral and frontal views of the.holotype. % 1.5. Cat No. 7125.

BE v
B 1—6. Aulametacoceras binodosum sp. nov.
12, RIREEAMRIMREEE, ok L5/, Sioe 7129
3—4. IFEREAMIEmREEE, Bk 1515, Biaf 7128
576- — ESENRIEm&AIE, HA LS &, B3I 7130.
7--12. Foordiceras sp.

78, WISERLPEERARNAMITE, MoK 155, BEIHE 71589

9—10. P—BBEEANEE, BURE MBS M AR, BOR 15 %, HEEE 7160.

112, —B/ AR R ARG, BaaaE 7141
Bl 13—15. Temnocheilus multituberculatus var. latinedosus var. nov.
IEREE AR, [HaERRBRE, Bk 1665, iR 7157
Plate 1V.
Figs. 1—6. Aulamelacoceras binodosum sp. nov.
1—2. Lateral view and section of the paratype. x Lb5. Cat. No. 7129.
3—4. Frontal and lateral views of the holotype. * 1.5 Cat. No. 7128.
5—6. Frontal and lateral views of a young specimen. x 1.5. Cat. No. 7130.
Figs. 7—12. Foordiceras sp.
7—8. Lateral views of two fragments. x 1.5. Cat. No. 7158—9.

9—10. Dorsal and lateral views of another fragment showing the spiral ridges on the dor-~

sal part. X 1.5. Cat. No. 7160.
11—12. Lateral and cross-section of a small fragment. x 1.5 Cat. No. 7161.

Figs. 13—15. Temnockeilus multituberculatus var. latinodosus var. nov. Lateral ventral views and

section of the holotype. x 1.5. Cat. No. 7157.

B MV

[B 1—2. Liroceras orientale sp. nov.
MimEIER, 8ok 1.5 &%, ER, Bits 7133.
8—7. Tanchiashaniles marginalis Gen. et sp. nov.
8—4. —B/MNERIIEEITE. A L5 i, Biia 7138
5. B—BEEArNmmR TSR, BK15 Y, st 7137
7. imREETE, HOA 1.5 %, BE, BEiaE 7136,
= S—9. Ephippioceras hunanense sp. nov.
I RIEmE, Hok 1.5 5. IER, il 7141
B 10. Liroceras sinense (Chao)
e, HoK 1.8 65, Badat 7132
11. Liroceras .sp.
EmEARRmAREE, BAKL15 65, Bili 7131
B 12—15. Ephippioceras involutum sp. nov.

E
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12—13. e%&ﬁﬁ*ﬂ{-ﬁﬁlﬁﬁ&ﬁﬁﬂi, HOA 155, Baref 7140
14—15. ERMEERAE, HA16 6 BREE 7199, '
B 16—17. Solenochilus? auriculus sp. nov.
EENWYIEEEAIE, BA 1S5 £, BE08E 7142,
} Plate V.
Figs. 1—2. Liroceras orientale sp. nov.
Lateral and frontal views of the holotype. x 1.5. Cat. No. 7133.
Figs. 8—7. Tanchiashanites marginalis Gen. et sp. nov.
3—4. Lateral and ventral views of a small fragment. % 1.5. Cat. No. 7138.
5 Lateral view of anc;)ther fragment showing the septa. x 1.5. Cat. No. 7137.
6—7. Lateral and ventral views of the holotype. % 1.5. Cat. No. 7136.
Figs. 8—9. Ephipploceras hunanense sp. nov.
Lateral and frontal views of the genotype. % 1.5. Cat. No. 7141.
Figs. 10. Liroceras sinense (€hao) \
Lateral view. x 1.5. Cat. No. 7132.
Fig. 11. ‘Liroceras sp. .
Frontal view showing the whorl-section and the position of siphuncle. x 1.5. Cat.
No. 7131. . )
Figs. 12—15. Ephippioceras involutum sp. nov. )
12—18. lLateral agd cross-section of a small fragment. % 1.5. Cat. No. 7140.
14—15. Frontal and lateral views of the holotype. x 1.5. Cat. No. 7139.
Figs. 16—17. Solenochilus? auriculus sp. nov. .
Frontal and lateral views of the holotype, » 1.5. Cat. No. 7142.

‘ kR VI

[ 1—4. Gen. et sp. undet. . :
12 WERNEERSINEY, Bk L5 fE, B 7134
3—4. S—BEARPHAEEIET, BALS 5, BiriE 7135
B 5—6. Periptoceras hsiiyiichiani sp. nov. '
HREEZERESEEOm. 8, BALS5 65, B3h T43.
7—8. Yinoceras lenticulare Gen. et sp. nov.
BRGHTTRIER, BK 265, Bt 7156.
B 9—12. [Imitoceras mﬁ[ﬁxepiaium Chao.
9—10. —BR/NERA IR & IEW HXQf:.;’;‘, TEUeR 7145,
11—-12. B—WRABRMHANZIER, HK2H, B 14
18—14. Pseudohalorites subglobosus Yabe
13 —BUSH R A BT, 2REUREEL, HOA 1515, BAsE 7148,
14 —HRBERWAIRE R ERER, BA LS5, Bii 7149,
Plate V1.
Figs. 1—4. Gen. et sp. undet. . ) :
1—2. Ventral and lateral views showing the ribs. >/< 1.5. Cat. No. 7134.
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84, Lateral and ventral views of another specimen, % 1.8. Cat. No. 7135.
Figs 5—8. Periploceras hsiiytichian! sp. nov.
Lateral and frontal views of the holotype showing the suturelines and whorl sec-
tion. x 15. Cat. No. 7143.
Figs. 7—8. Yinoctras lenticulare Gen. et sp. nov.
Lateral and frontal views of the genotype. % 2. Cat. No. 7156.
Figs. 9—12. [Imitoceras multiseptatum Chao.
9—10. Lateral and frontal views of a small specimen. % 2. Cat. No. 7145.
11-—12. Lateral and frontal views of a large specimen. x 2. Cat. No. 7144.
Figs. 13—14. Pseudohalarites subglobosus Yabe.
13. Lateral view of a young specimen showing the simple constructions. x 1.5. Cat.
No. 7148. ) '
14. Lateral view of another small specimen showing the transverse ribs. x 1.5. Cat.
No. 7149. '

B M VI

B0 1—4. Pseudohalorites subglobosus Yabe.
1—2. FREERINHITG X EMAREIEEERE, MoK 1.6 5, Bt 7146
3—4. B—EAYMERIER, BALS5 R, B8 7147
Bl 5—11. Pseudokelorites celestris Yabe. .
5—6. —RMENRHAIREIER, FntiBrRmm, Rk 2, Bits 7107
7—8 S—ASAERIRARmERIEE, K26, B8 7150
9—10. —[ERELRHNINZIENR, BK 2%, B0t 7105
11, —{E/NREEARYIRIE, Bk 2 £, Beoa 7151
B, RIS REMEEETE, ARERE.
B 12—14. Pseudohalorites celestris var. densistrialus var. nov.
1213, ERNIMHEEERANEREE, BK2 65, B8 7152,
[ 14, F—EERO0E, BK 26, B 7153
Plate VII.
Figs. 1-—4. Pseudohalorites subglobosus Yabe.
1—2. Lateral and frontal views of a mature specimen. x L.3. Cat. No. 7146.
3—4. Lateral and frontal views of another specimen. x 1.5. Cat. No. 7147.
Figs. 5—11. Pseudohalorites celestris Yabe. ; '
5—6. Lateral and frontal views of a young specimen showing the smooth shell. x 2.
Cat. No. 7107. "
7—8. Lateral and frontal views of another young specimen sb,owmg the appearance of
the zibs. x 2. Cat. No. 7150.
9—10. Lateral and frontal views of a mature specimen. x 2. Cat. No. 7105.
11. Lateral view of a smaller specimen. x 2. Cat. No. 7151
Locality: 2.8 Km. SSW of-Changlingpu Collected by C. Y. Hsieh.
Figs. 12—14. Pseudohalorites celestris var densistriatus var. nov.
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12—13. Lateral and frontal views of the holotype showing the lateral ear and sinus.
- x 2. Cat. No. 7152. . -
14, Lateral view of another individual. x 2. Cat. No. 7153.
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#8% Yinoceras lenticulare Chao FFEFE.
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BB 4 Yinoceras lenticulare Gen. et sp.
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