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Family Sinotitidae Chang, 1960
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Figure 1 Diagrammatic representations of Prard Chang (Gen. et sp. DOV-) I Sunites suni
complete sutures of Simotites simemsis Chang (Gen. et sp. nov. ) AR-BAH BeAR/), 2k AL A —y

Chang during ontogenetic development

a. Early suture in Archoceras stage of de— %’:%UE":‘EZ, %Eﬂ%ﬁé‘%?ﬂﬁﬁﬁgﬁ%%ﬁlﬁlﬁhﬁ

velopment, X 205 at a diameter of SEX B, 1870 S. mxltiseptata Chang(Gen. et sp. nov.)
about 3.2mm.

b. Adolescent suture X 14; at a diameter [5—(E'JI%E%:FEE@‘E_/I\WEE-\%‘%&'?E?WR/I\KTE?']

of about 3.2mm. ) B¥  fNSunites suni Chang(Gen. et sp. nov.) #I X JIHT
c. Mature suture, X 6.7; at a diameter of
about 11.5mm. 't AAEEW MRS S S MR s E
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NEW LATE UPPER DEVONIAN AMMONITE-FAUNAS OF
THE GREAT KHINGAN AND ITS
BIOLOGICAL CLAASIFICATION

Cuang AN-cHI

(Institute of Geology, Ministry of Geology)

Since the last century the classification of the Upper Devonian Ammonite-faunas has been
discussed by various authors and the faunas have generally been ‘subdivided into two main
branches, namely, Goniotitids and Clymenids.

In 1938 O. H. Schindewolf first considered that the genus Archoceras might be derived
from Manticoceratidae, and that it might be the ancestor of .Clymeniaccae. D, T. Donovan
(1943) considered that the evolution of the Upper Devonian Ammonite-faunas might be sub-
divided into the following branches:—Clymenia, Goniotize and Archoceras. Since his discovery-
of Archoceras angulatum Donovan and A. varicosum (Drevermann), this branch of Archoceras
has been scarcely recorded, and therefore the problem on the phylogeny of the Archoceras is still
in dispute.

In fact the most primitive suture of some genera of Manticoceratidae is even more complex
than those of Archoceras. The suture of Manticoceratidae is marked by a small median saddle
which divides the ventral lobe at its ventral side. As Archoceras and members of Manticocera-
tidae were almost contemporaneous, the direct relationship between them is almost impossible.
Moreover, the suture of Archoceras is rather similar to that of some species of Cheiloceratidae in
lacval stage, except that the ratio of the relative position of their respective sutures differs from
each other.

Above the Archoceras horizon Clymenids are abundant. For example, the suture of Pro-
gonioclymenia acuticosta (Braun) resembles that of Archoceras, but the position of the siphuncle
differs so much in both forms that comparison between them is difficult.

It is evident that Archoceras probably represents one branch of the three main groups of the
Upper Devonian  Ammonite-faunas,

The materials dealt with in this paper were obtained by a field party under the leadership
of Dr, V. E, Ustritski the Soviet specialist of the ministry and the 7th Party of the 116 Group
from Taminshan area of the Great Khingan in 1957. this collection is rather rich and mainly com-
posed of Famennian Ammonite-faunas.

In this paper it is intended to deal with two new genera probably belonging to one
New Family while the whole Ammonite-faunas will be studied and published in a seperate paper.

These two new genera differ from all the known genera and certainly belong to a new
family, hence the name, Sinotitidae, is now proposed for it.

Through out its stages of development, this new family is characterized by the appearance
of the ventral lobe. The shape of the suture of this new family differs entirely from that of
Anarcestidae, belonging to the lower horizon and Cheiloceratidae of the same horizon. The for-
mer belongs te the funnellike type, while the latter is characterized by V-shaped or unclosed.

V-shaped type.
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Except the shell form this new family slightly resembles that of Archoceras of the family Anarces-
‘tidae, but all the other characters of our family, are absent in Prolobitidae and Cheiloceratidae.
Again the development of the new family resembles that of Gonioclymeniaceae and Clymeniaceae,
but they differs from one another in the relative position of the siphuncle.

Besides, the suture of the new family resembles that of Sandbergeroceratinae of the family
Prolobitidae but they differ in the form of the shsll owing te the presence of the conspicuous ribs
in the latter.

The suture and shell form of the adult form of the new family apparently resembles that
of Cyclocymenia planorbiformis which occurs in a higher stratigraphical position than Sinotitidae of
complex suture type. Hence direct phylogenetic relation between them is deemed impossible.

In view of the whole development of the suture in the larval stage, the new family resembles
.Archoceras of the family Anarcestidae, but mature sutures are different, though their shape still
‘resembles each other.

Therefore, it is evident that this new family Sinotitidae might be derived from Archoceras of
“the family, Anarcestidae. }

As members of the new family were first discovered from the Great Khingan hence a new
‘family Sinotitidae is proposed for it,

The writer wishes first of all to extend his thanks to Dr. V. E. Ustritski
cand his students, Miss L. Lee and Miss M. L. Chang, and Mr. C. S. Nin of the Seventh Party
.of 116 Captain for the valuable materials collected for this study. He is also very much indebted
to Prof. Y. C. Sun under whose direcdon the- present paper is prepared. Finally, he also likes to
sextend his sincere thanks to Prof. D, V. Nalivkin and Prof. A. K. Nalivkina for their direction

and encouragement.

Family Sinotitidae Chang, fam. nov.

This family includes two genera—Sinosmtes and Sumites. Shell small (few cm, in diameter)
‘increasing slowly in height; whorl section very low, and with broadly rounded, smooth, convex
or concaved venter. '

Typically, there is no prominent ornamentation on the surface, but the growthlines are of
biconvex type with very shallow, rounded ventral or hyponomic sinus and both on the umbilical
shoulder and ventro-lateral zones of the conch. The Growth-lines with slight forward—bending on
the ventral portion probably indicates a nectobenthonic habit.

The suturelines are goniatitic type, with very large, deep helmet-shaped ventral lobe, and on
-either side of it there are a rounded U-shaped ventro-lateral saddle, a small U-shaped ventro-lateral
lobe (an adventitious lobe), a broadly rounded U-shaped saddle on the ventro-lateral seam, a very
shallow, flattened (but distinctly convex) lateral lobe on the outside of the lateral, a very broadly
rounded U-shaped lateral saddle, a small lateral lobe, a rounded U-shaped saddle on the umbi-
licus scam and an inner derso-lateral and one dorsal lobe.

Members of this family is fairly abundant in the collection of the Great Khingan, Inner
Mongolia. Stratigraphically, the family is confined to the Lower Famennian of the Upper

Devonian.

Genus Sinotites Chang gen. nov.
Genotype; Sinotites sinensis Chang

Diagnosis: Conch small more or less involute, and drum shaped in form. Whorls very
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low, umbilicus wider than high and with lunar cross section. Ventral broadly arched, curving-
strongly toward the lateral edges. Umbilicus very wide and deep, occupying about 60 percent
of the diameter. Suture-line of goniatitic type with four pairs of saddles and five and half pairs
of lobes on the external side. Growth-lines visible but of biconvex type. Whorls number 7%
to 8. Length of the body-chamber about one-half or two-third the length of the whorl. Siphuncle
small, dorsal and marginal in position, and circular in cross-section,

" Remarks: The material upon which this new genus is ecrected comprises several well-
preserved specimens. The general external form of this new genus recalls that of the typical
Archoceras in having an arched outer periphery, but differs in the character of the suture-lines.
Our new form is characterized by a large numbzr of saddles and lobes in external side in mature
specimens of that genus, usually with four pairs instead of two. The siphuncle is dorsal and
marginal in position. Again, it is very closed to Cycloclymenia Hyatt (= Phenacoceras Frech) in
the general outline and its character of the suturés in larval stage but differs from the latter
form in having many saddles and lobes particularly on the external in adult stage. The new
form is inarked by very large open helmet-shap:d ventra] lobe.

Horizon and Locality: Upper Taminshan formation of the late Upper Devonian
(Famennian), 145 km east of the North-East Crest, near Taminshan, Pie-cu, Mei-tou-ha, Great

Khingan, Inner Mongolia.

Sinotites sinensis Chang gen. et sp. nov.
(Pl. 1, figs, la—d)

Diagnosis: Conch broadly arched and obliquely ventral with widely separated septa, and
very long camerae.

Description: Shell small, more or less involute, drum-shaped in form. Whorls very low
and lunar in cross-section, usually wider than high. Venter broadly arched, curving strongly
towards lateral edges. Whorls slowly increasing in size, usually with one and a half times that
of the preceding, and very compressedly oblique to inner side. Umbilicus very deep and wide,
occupying about 63% of the diameter in the preserved part of the holotype the maximum dia-
meter of umbilicus measures about 7.2 mm, while that of the conch measares about 11.5 mm
from the adoral end of the preserved part of the ventrer across the umbilicus to the opposite side
of that specimen. The adoral end of the holoiype is not represerved. The conch is about
2 mm high and 52 mm (estimated) wide. The aperture is not preserved, but the camerae are
generally considerable in length. The septa are not crowded, but the adoral camera of the holo- -
type is distinctly shorter than the preceding camcrae, probably indicating that the present specimen
represents a mature individual. The suturelines are of goniatitic type, with very large, deep
helmet-shaped ventral lobe, and on either sides of it a rounded U-shaped ventro-lateral saddle, a
smaller U-shaped ventro-lateral lobe (an adventitious lobe), a broadly rounded U-shaped saddle
on the ventrolateral seam, a very shallow, flattened but distinctly convex lateral lobe on the out-
side of the lateral, a small but asymmetrical lateral lobe (a lateral adventidous lobe), a rounded
U-shaped saddle on the umbilicus seam. Traces of the growth-ines are distinct in some speci-
mens. ‘The growth-lines are of biconvex type with very shallow, rounded ventral or hyponomic
sinus on the umbilical shoulder and ventro-lateral zones of the conch. The growth-lines with
slight forward—bending on the ventral portion probably indicates that the animal once had a
- necto-benthonic habit.
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Remarks: Morphologically, this species bears some resemblance to Simofites muldseptata:
Chang (Gen. et sp. nov.) and Sumites suni Chang (Gen. et sp. nov.) of the late Upper Devonian
of the Great Khingan, and is characterized by its form, and bread and deep umbilicus, but-
differs from S. multiseptata Chang (Gen. et sp. nov.) in a few number of whorls of the septa
in every volution, and from Sunmites suni Chang in its broadly arched venteral and a large number
of whorls.

Horizon and Locality: Upper Taminshan formation, late Upper Devonian (Famen-
nian), 145 km east of the North-East Crest, near Taminshan, Piecu, Mei-tou-ho, Great Khingan, .

Inner Mongolia.

Sinotites multiseptata Chang gen. et sp. nov.

(PL. 1, figs. 2a—f)

Diagnosis: Conch small with very broadly arched venter, camerae moderate in length,
septa, crowded. ‘

Deseription: The conch is small in size, drum shaped in form and more or less involute.
The whorls are very low usually wider than high, and with lunar crosssection. The wventer is
very broadly arched, curving strongly from the median portion towards the lateral edges. The
whorls increase slowly in size. The whorls are strongly compressed, oblique towards the inner
side. The umbilicus is very wide and deep, occupying about three-fifth the diameter of the whole
conch. The maximum diameter of the umbilicus attained by the preserved part of the holotype
measures about 6.4 mm, and that of the conch is about 10.5 mm as measured from the adoral
end of the preserved part of the venter cross the umbilicus to the opposite side of the specimen.
The maximum height and width are about 1.5 mm and 6.1 mm respectively. The depth of an
impressed zone is rather shallow.

The camerae are of moderate length and the septa are somewhat crowded, but the adoral
camera of the holotype is evidently shorter than the preceding one, indicating that this specimen
probably represents an individual of mature stage. The suturelines are of goniatitic type, with a
large deep helmet-shaped ventral lobe, and on either side of it a rounded U-shaped symmetrical
ventro-lateral saddle, a small symmetrical U-shaped ventro-lateral lobe (an adventitious lobe), a
broadly rounded symmetrical U-shaped saddle on the ventro-lateral seam, a more or less rounded
V-shaped lateral lobe on the outside of the lateral, a convex lateral saddle, a small more or less
rounded pointed lobe (a lateral adventitious lobe), and a small rounded U-shaped dorso-lateral
saddle.

Traces of growth-ines are distinct in the holotype. These are of biconvex type and charac-
terized by a very shallowly rounded ventral or hyponomic sinus, a single, broadly rounded salient .
on the ventro-lateral, and a narrowly rounded salient on the lateral of the umbilical seam.

The surface is sculptured by distinct regular grooves or constrictions which are particularly
distinct in the last volution. The forward bending on the ventral position indicates that the
animal once adopted a nectobenthonic habit in the sea.

Remarks: This species differs from the preceding species—Sinotites sinensic Chang in the -
large number of the septa, the shorter camerae (about one-third the length of the preceding -
species) and in its small umbilicus.

Horizon and Locality: As the preceding.
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Genus Sunites Chang gen. nov.

Genotype: Sunites suni Chang gen. et sp. nov.

Diagnosis: Conch small in size, very evolute and biconcaved form.

Whorls very low and lunar in cross-section, usually wider than high. Venter broadly con-
caved rounded. Umbilicus very wide and deep, occupying about seven-tenth of the total dia-
meter. Suturelines of goniatitic type with four pairs of saddles and one-half pairs of lobes on the
external side. Growth-lines indistinct, probably of biconvex type. The number of whorls is from
four and onec-half to five and one-half. The length of the body<chamber is about one-half the
length of whorl. The siphuncle is small and circular in cross-section, but ventral and marginal
in its position.

Remarks: Insofar as the form of the conch, the character of sutures and the nature of the
umbilicus are concerned, these two genera—Sino‘ites and Sunmites are somewhat si‘milar, but the
ventral form of Simotges is broadly rounded and arched and the number of volutions of the
preceding genus is more than that of the later while Swunmiies' is of biconcave type instead of
convex ventral form.

The genus is named in honour of Prof. Y. C. Sun under whose direction the present paper
is made.

Horizon and Locality: Upper Taminshan formation of the late Upper Devonian
(Famennian), 1.45 km east of North-East Crest, near Taminshan, Piecu, Meitou-ho, Great
Khingan, Inner Mengolia.

Sunites suni Chang gen. et sp. nov.

(Pl 1, figs. 3a—z)

Diagnosis: Shell small in size, elliptic in form, rather broadly rounded, and deeply im-
pressed ventrally, but distinct arched dorsally.

Description: This species is represened by two specimens, an internal mold being fairly
complete but somewhat wornout. However, both sides of the type specimen are well preserved
so that the writer has been able to recognize the form of the conch and the character of the
sutures easily.

Our specimen is small in size, ammoniticonic in its mode of growth, and biconcave in form.
The whorls are only slightly convex laterally, rather broadly rounded and deeply impressed ven-
trally, but arched dorsally. The holotype appears to be incomplete dorsally, and attains a maxi-
mum diameter of about 65 mm from the adoral end of the ventral across the umbilicus to the
opposite side of the specimen, and a maximum height and width of the conch of about 1.1 mm
and 4.1 mm respectively (estimated). '

The umbilical portions of the holotype are well preserved, and appear to be exposed with
a diameter of about seven-tenth of that of the holotype. The umbilicus of the holotype attains
a maximum diameter of about 44 mm and is so poorly preserved that no trace of the conch is
retained.

The camerae are moderate in length. The nature of the internal sutures is known, but on
the adoral portion of the phragmacone of the holotype the external suture forms a siphon-shaped
ventral lobe and on cither side of it a small rounded symmetrical U-shaped ventro-lateral saddle,
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a similar rather parrowly rounded U-shaped ventro-lateral lobe, a broadly rounded U-shaped saddle
-on the outside of venter, a shallow, relatively shallowly rounded, more or less pointed asymme-
trical lobe on the outside of the lateral, a broad, relatively broadly flattened (but distinctly
convex) 2 symmetrical lateral saddle, a very shallow rounded more or less pointed lobe (a lateral
adventitious lobe), a small rounded slightly symmetrical dorso-lateral saddle. Not any trace of
the siphuncle of the holotype is discernible, but another specimen probably shows that the siphun-
cle 15 small, and circular in cross section, but ventral and marginal in its position.
Horizon and Locality: As the preceding.

Sunites cyclicus Chang gen. et sp. nov.

(PL 1, figs. 4a—h)

Diagnosis: Shel] small, rounded in form, rather broadly flattened, more or less impressed
ventrally but slightly arched dorsally.

Description: This species is represented by several internal molds.

The conch is biconcave in form, and the whorls are slightly convex laterally, flattened or
slightly impressed ventrally, but slightly arched dorsally, The conch is small, and the measure-
:ments of the two specimens are given as follows:

A B
Diameter (mm) ......... .. ... ... e 7.1 6.1
Height (mm) ... ... ... .. ... .. 16 1.7
Width (mm) ... ... .. 3 2.8
Diameter of the umbilicus (mm) ........ . ... ... ... ... . 46 3.2
Width over diameter ... ... ... . .. 042 0.46
Width over height ... .. ... ... ... ... ... ... ... 187 1.64

The umbilicus appears to be exposed, and its diameter is about six-tenth that of the whole
specimen. The syntype is so poorly preserved that no trace of the conch is retained the suture
is the same as the preceding species.

Remarks: This species closely resembles S, sunmi, the genotype, but differs from the latter
particularly in elliptic form, more rounded form of the lateral side, and more shallowly im-
pressed venter area. .

Horizon and Loeality: Same as the preceding.

EXPLANATION OF PLATE

1. Simotites sinensis Chang gen. et sp, nov.

la, lc. Lateral and ventral views of the holotype, X 2.

1b. Cross section of the paratype, ) 1. Cat. No. Ce 0060A.

1d. Diagrammatic representation of a mature suture of the holotype, X 3. Cat, No. Ce0060.
2. Sinotites multiseptata Chang gen. et sp. nov.

2a, 2b. Lateral and ventral views of the holotype, X 1.8.

Zc. Diagrammatic representation of a mature suture of the same, X 1.2.

2d, 2e. Lateral and ventral views of the same, X 3.2.

2f, 2g. Diagrammatic representation of the same, X 2.6, Cat. No. Ce0061.
3. Samnites suni Chang gen. et sp. nov.

33, 3b. T.ateral and ventral views of the holotype, X 4.5.
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3c. Diagrammatic representation of a mature suture of the same, X 7. Cat, No. Ce(062.
3d, 3e. Diagrammatic representation of the lateral and ventral views of the same, X 3.
3f, 3g. Lateral views of paratypes, X 2. Cat. No. Ce0062A.
4. Sunites cyclicus Chang gen. et sp. nov.

4a.
4e.
4b.
4d,

Lateral view of the holotype, X 2.

Lateral view of the same, X 3. Cat. No. Cef063.

Diagrammatic representation of a suture of the same, X 7.

4c. Lateral and wventral views of the paratype, X 2. Cat. No. Cel063A.

4f, 4g. 4h. Lateral views of paratypes, X 3, X 2, X3. Cat. No, Ce0064, Ce0065, Ce0066.
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Sinotites sinensis Chang gen. et sp. nov. BEZHADEMN HEGT:
la, 1c QRAER, EX X 2;

1d $AKE, FR X 3,558 Ce 0060,

1b  HEMTI, BIZ B35 Ce 0060A;

Sinotites multiseptata Chang gen. et sp. nov. Z[FEEREYA
2a, 2b AR, EA % 1.8; )
2c A, ET x1.2; !
24, 2 PRI, EX X 3.2;

2f. 2g TFALREE X 2.6 EEgE Ce 0061

Sunites sumi Chang Gen. FAKHATEF

3a, 3b QIBHAKH, EX ¥ 4.5;

3c  FEAEAE X 7 BILE Ce 0062;

3d, 3¢ FAGREE X 3;

3f, 3g @I, BIEINREA,SA X 2, BILS Ce 0062 A—B
Sunites cyclicus Chang Gen. et sp. nov.

4a - QB BRI X 2;

4e U, IEHI X 3

4b FEAKE, FR % 7; BHE Ce 0063;

4c, 4d  IEIRAIRIT, B1% X 2 B50E Ce 0063A;

4f R, EIR X 3BIE Ce 0064

4g  HHEL BN X 2 BIE Ce 0065

4h  Q@IH, B X 3 FIE Ce 0066
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