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ON THE OCCURRENCE OF A NEW RUGOSE CORAL FROM
THE MIDDLE ORDOVICIAN OF SINKIANG
PROVINCE, N. W. CHINA

Yi: Cuanc-MING

(lustitute of Palacontology, Academia Sinica )

(With 2 Plates)

In the Spring of 1956, a field party of the Sinkiang geological Bureau found a number of
rugose corals from the Ordovician strata of Liu-Wang-shan in the Kuluk-tag mountain Range,
Sinkiang province (at Long. 88930/, and Lat. 42°307), All the fossil corals are rather small.
They are embedded in the purplish-red argillaceous limestone and in association with many
specimens of Nautiloids, which were determined by Messers A. T. Mu and S, L. Liang as
Michelinaceras (Orthaceras).  Discaceras, Troedssonoceras, Gobyoceras ete.  This  fossiliferous
purplish-red limestone can thus undoubtedly be referred to Middle Ordovician in age. The early
Paleozoic stratigraphical sequence exposed in this area, as subdivided by the field geological

party may be summarized as follows in descending order:—

Super-formation. Mesozoic-Jurassic strata

rrmammA U CONEOTITITY rrnn

Silurian  series;

Upper Silurian  Series  (Ss): the upper part consists of thick-bedded limestones with Crinoid  stems,
while the lower part comprises greyish-black, thin bedded and slaty lmestoncs, 1500 m

Middle and lower Silurian series (Sy44): the upper part is composed mainly of green phyllite and schist,
intercalated with lenses of greyish-ycllow limestone, the lenticular limestone Dbeing  marblized and  yielding
numerous Tabulata corals such as Favosizes, Plusmopora and Heliolites ctc,  The middle part of this series
15 characterized by thick-bedded conglomeratic beds, and the lower pait consists mainly of phyllites with
intercalations of yellow, lenticular limestones, 1500 m

Middle and upper ordovician (Og43): yellow and greyish-black limestone in the upper part, graded to
greenish sericitic-quartzitic schists wr the lower and locally intruded by igneous rocks, 250 m

Middle ordovician series; this scries comprises the following two subdivisions:—

The upper division (O3 ): the upper part of this division is rather metamorphosed, owing to the intrusion ot
igneous rocks, Tt consists mainly of greyish-grecn gneiss and sandy-schists, with an intercalation of purplish-red
and crystallic argillaccous limestones, almost 60 m. thick in the middle portion, in which a number of new
rugose corals have been found in association with the Nautiloids fauna; While the lower part comprises mostly
of green sandy rocks and yellow black thin-bedded lumestones, The lower division (OL): of this is an

alternation of conglomerates and  sandstones, forming the typical fysh deposits, Exposed thickness 500 m
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Since Middle Ordovician rugose corals have not yet been reported in China* and the
occurrence of them hitherto in corresponding formations from other part of the world as a
whole are also very scanty, the discovery of these fossils seems to be of special paleontological
significance. The present spécimens, as determinded by the writer, belong to a new genus under
the family Zaphrentoididae,

The ipurpose of this paper is to describe the interesting new form, and an attempt is also

made to demonstrate its ontogenetic development as revealed by series of thin sections.

Description of Species

Suborder Zaphrentoidea Wang 1950
Family Zaphrentoididae Wang 1950
Subfamily Zaphrentoidinae Wang 1950
Genus Protozaphrentis Yu (gen. nov.)

Diagnosis: Simple minute coral with conical to conico—cylindricai corallum, Surface of wall
marked with strong wrinkles rather weak vertical grooves. Epitheca thin but subsequently thicked
by the inflated bases of the septa; Septa bilaterally symmetrical, conspicuously dilated, especially at
the axial ends of the major septa during neanic stage, which meet in the center to form a stereo-
columella, on ephebic stage, a horse-shoe-like inner wall is represented by connecting the dilated
septal ends, but leaving a more or less aborted cardinal septum freé, where an inconspicuous
cardinal fossula and a conspicuous central hollow-space come into existence. The cardinal
septum usually appear on the concave side of the corallum. The septa become amplexoid in
the gerontic stage. No dissepiments and tabulae.

Discussion: According to the characteristic features of our new form presented in its adult
stage, such as the inconspicuous cardinal fossula, the pronounced horse-shoelike inner wall by
the union of the dilated axial ends of the major septa and the lacking of tabulae and dissepiments
etc., it is doubtless that the present form should be assigned under the family Zaphrentoidea,

In 1910 Carruthers had made a systematic study and splendid discussion on the genus of
Zaphrentoides from the lower Carboniferous strata of Scotland. The said author had pointed
out their characteristic features as follows: (1) the average size and shape; (2) an epitheca with
clearly marked longitudinal ribbings; (3) situation of the cardinal fossula on the concave side
of the corallum; (4) spacing and character of the tabulae, which are arched upwards and
strongly depressed into the fossula; (5) stout septa thickened at the inner end, and (6) curvature

of the septa convex to the cardinal fossula. In addition to these, the author had also pointed out

*Recently, Prof S, S, Yoh has shown the writer several spccimens"of Columnaria which had already
been discovered from the middle Ordovician of Kueichow Province, S, W, China, The materials are going
to be studied by Prof, Yoh,
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that one of the evolutional trends of the genus of Zaphrentoides is being cylindrical in their
later stage in which the septa are retreated into ampleximorphy.

Judging from the above statemems,. our form presents features much resembling the genus
discovered in Scotland. However the main differences revealed in our new form rest on the
much mintue size and the lacking of both tabulae and Dissepiments.  These may be easily
explained by the fact that our specimens represent a rather primitive form that had originated in an
much earlier geological period as compared with those from Scotland, and hence the present

form is called the present generic pame,

Protozaphrentis minor Yu (gen. and sp. nov.)

External form: A large number of specimens have been obtained all belonging to the same
genus and species. The corallum is simple and very mintue, about 7—9 mm in length and
4 mm in their maximum diameter. They are conical or conico-cylindrical in form and often
conical in the proximal end but becoming cylindrical when growing upwards. The epithecal
surface is marked with numerous strong rounded wrinkles, as well as fine growth lines crossed by

rather weak grooves and very few longitudinal striae.

Description of Seérial Transverse Sections

A series of transvetse sections has been prepared to show the growth stages of the septal
arrangement. All the sections are taken at intervals about 1 mm from each other and the

diameter of their sections are given as follows:

Specimen 1.
Diameter of Secti
Section Cat. No. iameter of Sections NuSn;ber of
' Dorsal-ventral Transverse pta

Ia 8925

b 8926 2.7 2.8

Ic 8927 3.2 3.1

1d 8928 3.4 3.5 i
O 3.4 3.6

If 8930 3.6 3.6

Ig 3931 3.9 3.7

Th 8932 4.1 4.3

Section Ia (Pl I, Fig. Ia): This section is incomplete and only about 2/3 represented.
Septa are long, all reached the center and composed of horizontal trabeculae embedded within
the lamellae at the peripheral re‘gion. They are as a whole strongly dilated and laterally con-
tiguous with one another, except a few leave certain small tear-drop like loculi between them,

but among the contiguous ones a dark line of demarcation can still be observable,
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Section Ib (PL I, Fig. 1b): In this section there are 20 septa alternatively major and
minor. 4 pairs can be distinguished on both sides of cardinal septum in the cardinal quadrants,
and 5 pairs on both sides of the counter septum in the rather accelerated counter quadrants, The
forth pair near the counter quadrants represents the alar septa. All the septa are considerably
dilated, those in the counter quadrants are laterally contiguous and closely ‘packed. Major septa
extend as a rule, from iperiphery to the center where they meet all together with their bulb-like
inner ends due to the expansion of the fibro-tissue, forming a thick pseudo-columella about 2/3
the diameter of the whole section. Minor septa almost 2/3 as long as the major, and in con-
tact with the columella near the centre.

Section Tc (Pl I, Fig. 1c): The septa in this section are still 20 in number and remains so
throughout all growth 'stages. The bilateral arrangement of septa is the same as in the preceed-
ing section, Four laterals in the counter quadrants are now obviously more stronger in
septal dilation, and four in its right counter quadrant are still in close contact, while the rest of
the septa leave more or less wide loculi among themselves. The bulblike expanded ends of
the cardinal septum is remarkably distinct than all the others,

Section Id (Pl I, Fig. 1d): In this section all the septa, except the little shorter cardinal
septum are united with their axial ends to form a typical horse-shoe-like inner wall at the central
portion, and with an open space toward the cardinal septum, where a more or less narrov:) and
ill-defined fossula is formed. The thickest part of the inner wall is the inflated ends of the
counter septum and its two laterals and gradually reduced toward the cardinal side. The
bilaterally symmetrical arrangement of the septal insertion is stil] well-shown.

Section Te (PL, I, Fig. 1e): In this section the septal dilation begins to reduce, and the
thickened inner wall also becomes somewhat depressed. The counter septum and its 5 pairs, of
secondaries are connected with their axial ends to form a rather thick crescentic inner wall, while
those septa in the cardinal quadrants are entirely free from one another and bend their ends
slightly toward the counter side. The alars and the others are regularly and progressively shorter
toward the cardinal septum, which appears as a very short triangular ridge, projecting a little
to the center. It is noticeable from this section, the counter quadrants with crescentic inner wall
can be sharply separated from the cardinal quadrants, in which all the septa are short and free.

Section If (Pl I, Fig. 1£): In this section the septa are all free, Those in the cardinal
quadrants have been much reduced in length, and represented merely by short ridges, but those
in the counter quadrants, however, are still remained longer. The septa in counter quadrants
turn slightly their curved axial ends toward the counter septum, making a crescentic arrange-
ment near the central portion, though they are not in contact with each other,

Section Ig (Pl I, Fig. 1g): This section is cut across the lower part of the calyx, the septa
have now been much retreated by asumming somewhat “ampleximorphy” in arrangement.

They all appear as stout, short ridges, but those in the counter quadrants are slightly longer
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than those in the cardinal quadrants. The stout trabeculae embedded in the lamellae tissue of

several septa are slightly flexuous and can be remarkably discernible in the section.

Section Th (PL I, Fig, 1h): This is cut through near the top of calyx. Here the septa are

all reduced to triangular and apprantly composed entirely of lamellar tissue with shallow and

regular folding,

Specimen II.

Diameter of Section
. Number of
Section Cat. No. Septa
Dorsal-ventral Transverse P

Ia 8933 2.5 2.4

b 8934 2.8 3.1

1lc 8935 3.1 3.1 20

11d 8936 3.3 3.2

Ile 8937 3.5 3.2

443 8938 2.7(incomplete) 3.4

Section ITa (PL II, Fig. 1a): There are 20 septa alternatively major and minor in this
section. The major septa reach the center, where the fibrous tissuc are extremely expanded and
caused the septal ends laterally united to form a wide ;ompacted central  pseudocolumella
about 1/3 the radius of the section. Minor septa are shorter and extended in contact with the
pseudocolumella,

Section ITb (PI, II, Fig. 1b): The general character of the septal arrangement is the same
as the preceding, Here the pseudocolumella seem to be more expanded and the epitheca is more
thick owing to the lamellar tissue at the peripheral part of the septa which are strongly dilated
and then laterally connected.

Section ITc (Pl. II, Fig. 1c): In this section all the septa are united with their thickened
extremities to form a subcircular inner wall, the longer diameter of which is about 0.3 mm.
The axial ends of counter septum and its two laterals represent the thickest part of the inner
wall which are gradually reduced toward the cardinal side. The cardinal septum projects a
litle way into the wall and its bulblike inner end is more remarkable than all the others.

Section IId (Pl II, Fig. 1d): The thickening of the septa have now been retarded, the inner
wall are disappeared and all the septa are set free. Those in the cardinal quadrants project a
rather short distance into the thecarium, but the septa in the counter quadrants, however, are
remained still much longer, usually turn their inner ends toward the counter septum and leave
a hollow space, though they are not connected with cach other. The counter septum in this
section is somewhat shortened, resulting in the formation of a narrow ambiguous fossula.

Section Ile (PL I, Fig. l¢): In this scction the septa are all strikingly degenerated and
appear as stout, broad triangular bases in the periphery. They are entirely composed of lamellar
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tissue.
Section IIf (Pl II, Fig, 1f): The conditions of septal arrangement are similar to the preceding.
All the septa are now alike, so that it is not possible to distinguish whether are the majors or

the minors,

Ontogenetic stages

‘Based on the foregoing descriptions of the transverse sections as a whole, we may now
summarize what we have observed from the ontogenetic stages of our new genus.

I. The nepionic stage and the early neanic stage: Owing to the minute size and the
wanting of proximal portions of our specimens, we fail to find out representative sections of the
carly stages of septal development.

I1. The late neanic stage: Section Ia may probably be referable to this stage. The septa
are here not wholly developed. They are as a whole much dilated and laterally contiguous and
yet no remarkable demarcation of the major and minor septa can readily be discerniable.

III. The early ephebic stage: In this stage (section Ib, Ic, and Ila, IIb) all the septa have
now been fully developed, as evidenced by the fact that the number of septa amounting to 20
would have not increased furthermore in their succeeding growth stages. The major septa are
alternatively arranged with the minor ones, and all extented to the center where the fibrous
tissues are extremely expanded and laterally fused with their inner cnds, forming a solid pseudo-
columella,

IV. Mecta- ephebic stage: In this stage all the septa except the cardinal have connected with
their thickened axial ends to form a horseshoe-like inner wall, but leaving an open space for
the cardinal septum. Meanwhile as the cardinal septum have retreated a little near the inner
wall a narrow fossula is thus formed. Bilateral symmetry of the septal arrangement are quite
conspicuous, so far as shown in section Id.

In section Ilc the coral shows in the center a rather pronounced median tube formed by the
union of inner ends of the septa. The wall is rather thick and more or less circular in outline
and the cardinal fossula being depressed. It seems to the writer that 'the present form may
be a transitional from the early Epebic to meta-Ephebic stage.

V. Gerontic stage: All the septa are obviously much reduced and represented in the section

merely by shortened ridges.

Conclusion

Based on the foregoing descriptions and discussions we may draw the following conclustons.
In the generic affinity, the present form is distinct from any known rugose corals so far
found in the corresponding strata in the world. As already mentioned, the rugose corals occurred

in the Middle Ordovician of the world are very scanty. So far as the rugose corals ever found
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in the Middle Ordovician were forms all sefered to the 2 genera——Streptelasma and Columnaria
(Okulitch, 1934—1938; Focrste, 1929, etc.). In her work on “The ordovician corals” Hill had -
made a thorough study on the distribution and classification of the ordovician corals, from which
she had grouped all the Ordovician rugose corals into 2 great categories. .. .Order Streptelas-
maidae nicholson 1889 and Order Stauriidae E. and H. 1850. ‘The former order includes
genera: Lambeophyllum Okulitch 1938, Streptelasma Hall 1847, Grewingkiz Dybowski 1873,
Brachyelasma Lang, Smith and Thomas 1940, Palaeophyllum Billings 1858, Holophyragma
Lindstrom 1896 etc. and the later contains only one genus——Fapdstells Dana. Among these
corals except the genera Grewingkia, Brachyelasma and Holophragma, the rest forms have all
been found in the Middle Ordovician strata. Later on, in the year 1953, the same author had
further discovered some specimens of Streptelasma, Grewingkia and Tryplasma from the
Middle Ordovician strata in the Oslo region, Norway. The former two genera were referred to
Superfamily Streptelasmacea and the last one to Superfamily Cystiphyllacea. Recently, in
19553 the Soviet Palaeontologist Evanova had made a important contribution to the discovery of
some corals from the Ordovician Strata of the western slope of the middle Ural. Except the
well known corals, such as Streptelasma, Columnaria and Brachylasma etc, the Soviet author
had established a new compound coral genus named Vischeriz from the Middle Ordovician
strata "of that region. So far as its characteristic generic features are concerned the present writer
is inclined to believe that the Soviet new form may also be referable to the superfamily

Streptelasmacea.

These are the fossil corals ever discovered from the Middle Ordovician sttata in the world
known to the present writer. Unfortunately, there exists great divergence of opinions in the
Palaeozoic rugose corals especially the taxonomy of the families. In his excellent and valueable
work on “A revision of the Zoantharia Rugose in the light of their minute skeletal structures”,
Dr. H. C. Wang had carried out a rather complete and rational classification of the Palacozoic
corals. According to Wang the Palacozoic rugose corals as 2 whole may fall into 4 suborders.
They are Streptelasmacea, Zaphrentoidea, Caniniacea and the suborder Cystiphyllacea. Among
these corals the suborder Streptelasmacea has its more important representatives in the Ordo-
vician period. Both the Zaphrentoidea and the Cystiphyllacea are considered to rise from the
Silurian, and the Caniniacea is to make their first appearance later in the Devonian time.
Since the discovery of Tryplasma from the Middle Ordovician in the Oslo region had proved
that the Cystiphyllacea had already been in existence in the Middle Ordovician time. A
representative of Zaphrentoidea now seem to occur in the Middle Ordovician formation in N.
W. China, and this serves to indicate also that there had already been three independent and

well-defined groups of Rugose corals existed during that period.

In addition it is interesting to note that from the ontogenetic study of our new form as a

whole, we may find out that the main trend of its ontogenetic evolution is almost in consistence
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with the phylogenctic evolution of later Zaphrentoid corals. This may be evidented by the
fact that there are nearly all the characteristic features of our form in its different growth stage
agreeable with the phyllogeny of those descendent members under the same suborder in the
later geological times. As for instances, the arrangement of the septa, the formation of a solid
pseudocolumella, the appearance of a circular inner wall in the young stages of our form may be
exactly comparable with the adult stages of the Silurian Syringaxon. Furthermore, the chara-
cteristic features of a typical cardinal fossula and a well-remarked inner wall of the Devonian
and Lower Carboniferous Zaphrentoid and Hapsiphyllid corals have also found in the ephebic
stages of our form. Finally, the main evolutional trends of the gens of the Zaphrentoides as
pointed out by Carruthers may also be found in our form,

The writer is greatly indebted to Prof. S. S. Yoh and to Prof. H. C. Wang who have
incessantly guided him and kindly read through the manuscript.

P. S.—As the present paper is going to be published, the writer has recently received a
memoir edited by Soviet Geological Institute under the title of “Materials for Palacontology: new
families and genera”. In this paper, D. Kalio discribed 3 new genera is. Primitophyllum,
Leolasma and Sclerophyllum from the Ordovician strata of Prebaltic Province, U. S, S. R.

They diffeer greatly from the present form in the generic affinity,
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