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SOME BRYOZOA FROM THE UPPER PART OF THE
LOWER ORDOVICIAN OF LIANGSHAN, SOUTHERN SHENSI
(INCLUDING A NEW GENUS)

Yane King-cHin
Tustitute of Pulacontology, Academia Sinica

(with 2 Plates and 2 Text-figs.)

(AsstracT)

The present paper deals with 3 new species belonging to 2 different genera, of which one
is unknown to the literature and the other is abundant both in North America and in Eastern
Europe, yer it is first discovered in China. The material was collected by Prof. S. C. Huo and
his colleagues and students of the Department of Geology, Northwest University during their
recent field excursions in the Liangshan area of Southern Shensi. The hill, Liangshan, one of
the ’impor*tant branches of the Tapashan Range, ie., the southern limb of the Hanchung basin,
is situated at 8 km west of the Hanchung city.

All the species described in the present paper were come from the same locality and the same
horizon. They are associated with the important Ordovician fauna, Didymograptus sp. The
age of the bryozoa is accordingly assigned to the upper part of the Lower Ordovician.

Family Stictoporellidae Nickles et Bassler

Genus Trepocrypiopora gen. nov.

Zoarium bifoliate consists of leaf-like expansions or dichotomously branching stipes. Zooecia,
developed from the median lamella and proceeded direct to the surface, are tubular and tabulated
with overlapping diaphragms, Apertures oval to elliptical, without peristome, are separated by
interspaces with numerous minute angular pits representing the opening of the numerous meso-

pores. The interspaces are usually laminated, occasionally with one or two diaphragms.
Genotype: Trepocryptopora dichotomata Yang (sp. nov.)

The ovcrl.:i.pping diaphragms usually characterized the Trepostomatous bryozoa, especially
the family Heterotrypidae. The writer for a long time hesitates to put the present genus under
the order of Trepostomata, while the characters of the zoarial forms, the zooecial tubes and the
interzooecial spaces with numerous cell-apertures or mesopores indicate that the genus is related
with Cryptostomata, especially with Stictoporellidae. It may be compared with Intrapora Hall,

but differs from the latter in having overlapping diaphragms in longitudinal section. In some
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respects it resembles Pachydictya Ulrich, they may be distinguished by the presence of minute
tubuli between the median lamella and between the longitudinal rows of zooecia of the latter.
Another peculiar character of the present new genus is the uniformness of the zooecial tubes
creating from the median lamella and extending.directly to the surface of the zoorium. Only
at the very beginning the zooecial walls are slightly inclined; no distinct difference between the
mature and the immature regions as most of the typical Cryptostomatous do.

The systematic position of this genus is still a question remaining to be settled. According
.to the character of the overlapping diaphragms showing in longitudinal and transversal sections,
the present genus is related to some genera of the order of Trepostomata, such as Batostoma
and Deya'yella, etc., but by the study of other characters shown in tangential sections many
features are related to Cryptostomata. If the evidence is not enough to establish a new family,
it may be probably more related to Stictoporellidae. Consequently, it is temporarily put under
this family with an interrogative point. The present new genus bears characters both related
to the order of Trepostomata and to the order of Cryptostomata and this is shown that these

two orders in some respects are intimately related.

Trepocryptoporea dichotomaia Yang (gen. et sp. nov.)
(PL 1, figs. 1—10)

Zoarium bifoliate consists of leaf-like expansions or dichotomously branching stipes, about
1 mm in thickness. Size of the frond is unknown, but fragments up to 10 mm in
width and 30 mm in height have been observed. The surface of the zoarium is generally smooth,
no monticules or maculae have ever been detected. Zooecial apertures elliptical in outline almost
completely separated from the neighbouring ones by mesopores are arranged in longitudinal and
diagonal rows. Four apertures are counted longitudinally and about 5 are observed diagonally
in a distance of 2 mm; the longer diameter is (.44 mm and the shorter one is only 0.20 mm;
the walls are rather thick. No acanthopores have ever been seen. Numerous mesopores are
subcircular to angular in outline and irregular in size.

Transverse sections show that the thick laminated zooecia] walls developed from the
median lamella and directed to the surface. Overlapping diaphragms appearing in the zooecial
tubes are peculiar in characters; they are distributed at unequal distances from two to four in each
tube diameter. Three or four sometimes five diaphragms may be secured in each zooecial tube.
In the mesopores usually none sometimes one or two diaphragms may be observed. The zooecial
tubes being direct to the surface from the median lamella, there is no marked difference
between the mature and the immature regions. 7

In longitudinal sections both the zooecial walls and the median lamella are laminated and
the overlapping diaphragms are not so horizontal and so regularly disposed as seen in the trans-

verse sections. They are usually inclined and sometimes intersected.
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Remarks: The leaflike, thinexpanded, bifoliate zoarial form and its surface character bear-
ing numerous minute cell-apertures or vesiculose in the inter-apertural space of the present
specimen are closely related to the cryptostomatous bryozoa; it may be compared with the
genus Imrapora. While the overlapping diaphragms which commonly occurred in Dekayella
and Batostoma, shown in the transverse and longitudinal sections, are related to Trepostomata.
It differs from Intrapora in longitudinal section in having tabulated zooecial tubes and no sharp
difference between the matore and immature regions. The vestibules are as wide as the
zooecial apertures; this is quite different from the species of Cryptostomata. In some respects
the present species may be compared with Pachydictya elegans Ulrich, a common species col-
lected from the Clitambonites bed of Lower Trenton, Minnesota of North America and from
Kuckers shale (C2), Baron Tolls’ estate, Esthonia, U.S.S.R., but differs from it in the lack-
ing of vesicular structures in the inter-apertural spaces, and in the absence of ri;lg-ﬁke walls
and minute tubuli between the median laminae. The zoarial form and the tangeniial section of
the present species may also be compared with Pachydictya flabellum (Leuchtenberg) of
Esthonia. They are separated readily by their longitudinal sections.

Trepocryptopora flabelata Yang (sp. nov.)
(Pl 1, figs. 1—4)

A single fragmentary specimen bearing a bifoliate leaflike frond, abour 1 mm in thick-
ness, 15 mm in width and more than 20 mm in length, is attributed to this species. The
surface of the zoarium, as in the preceding species, is generally smooth; maculae or meonticules
have not been observed, Zooecial apertures oval to elliptical are completely separated from the
neighbouring ones by mesopores. They are arranged in longitudinal and diagonal rows.
Five apertures may be secured in 2 mm longitudinally and 6 obtained diagonally in the same
distance of length. Their longer diameter ranges from 0.36 to 0.38 mm and the shorter one
varies from 0.22 to 0.24 mm. The zooecial walls, seen in tangential sections, are rather thin
and granulose. Mesopores are irregular in size and shape, most of them are angular.

Remarks: All the characters both in longitudinal and in transverse sections of the present
species may be compared with the preceding species. This species is separated from the preced-
ing one by the leaflike zoarium without branching stipes instead of a dichotomously branching
frond and by a more number of zooecial apertures observed in the same distance of length.
Four and five apertures are counted longitudinally and diagonally respectively in the preceding
species, while in the present species five and six are secured. The ratio between the longer and

the shorter diameters of the apertures of these two species is also different,

Nicholsonella huoi Yang (sp. nov.)
(PL 1, figs. 11, 12; PL II, figs. 5—10)

Zoarium compressed, subramose about 7 mm thick, 20 mm high and about the same .



10 HO& #H B O 5 %

distance in length. Around the margin there are short, subramose branches, giving to the
zoarium the appearance of the antlers of the moose. The surface is nearly smooth, having
slightly raised maculae gathered by mesopores, about 2 mm apart measured from center to
center. The zooecia are circular in outline, medium thick-walled, nearly completely isolared by
mesopores irregular in size and shape. The walls of both the zooecia and mesopores bear
numerous small granules which are commonly situated. ar the junction of walls. The small
granules of the surface are external characters; they disappear internally.

Tangential sections present a pretty appearance. The zooecial apertures are nearly circular
and surrounded by a cingulum of lightcolored tissue; 5 to 6 zooecia in a distance of 2 mm.
The diameters of the apertures are ordinarily 0.30 mm, though the smallest one is only 0.26 mm
and the largest may reach 0.35 mm. Mesopores isolating the zooecial apertures are angular

' o subcircular and irregular in size and shape,

In longitudinal sections the zooecial tubes diverge with comparative rapidity and uniformity
of curvature. Diaphragms occur throughout the tube, three or four times their diameter apart
in the axial region, and averaging two or three times as many in a given space in the peripheral
region. The zooecial walls are thin, slightly crenulated, and only occasionally show as definite
sharp lines, usually being represented by a diffuse granular structure. The mesopores differ from
the zooecia only in size and in being possibly more granular in structure.

Transverse sections show that, in the axial region, the tubes are of all sized and variously
angular. The walls are comparatively thin and the granules or dots can also be detected.

Remarks: The numerous granules are confined only to the external surface and may not
be detected internally, This peculiar character may be compared with Nicholsonella gibbosa
Bassler [—=Revalotrypa gibbosa (Bassler), 1952], a distinctive species from the Glauconite
limestone, the lower part of Middle Ordovician of FEsthonia, It differs from the latter in zoarial
forms. The present species bears a compressed, subramose zoarium with branches around the
margins instead of regular hemispherical to irregular, elongated or nudular Jumps in that species.
The tangential sections of these two species are similar, while the longitudinal sections are quite
different, especially in the number and in the distribution of diaphragms. They may readily
be separated from each other. The ]dngitudina'l section of N. pulchra Ulrich found from the
Pierce limestone at Murfreshoro, Tennessee, U.S.A. may be compared with the present species.
They are separated readily by their tangential sections and their zoarial forms.

This species is named in honor of Prof. S. C. Huo of the Department of Geology, North-west

University.
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B 1—10. Trepocryptopora dichotomata Yang (¥rHR)
1—4, B2, B §950; 5—7. BREIREAR, B 5951; 8—10. B3 —RIRELX, BB 8952.
1. 3k80mE, X20, FRBZNVREIIFIFR, BIELERFIADERE,
C 20 f 1. BREI—UOIE, X40, EFEMNFERBEMMBILAHIRREFAA,
3. HWH, X 20, FRERREF PR, BENEBEBIK, MRS BERD, BRERE, s
Ko ' .
4. WWmE, % 20,
5. BB, BR, TR ERIEm R,
6. 15 BRE—BF, BREEK, x5, EHZENIRERET BENMISLATRINETI,
7. BEWE, %20, FR H AT LB D2 B O S E K,
'8, B—BEARNEEIW , FoR B H TSR,
9. M 8 A, BLIHE, X 20,
10. #E0W, %20, HimMERmERE, RSN,
¥ 11—12 Nicholsonella huoi Yang (i)
11, SWE|eWH, FHA,
12, BBERFWEK, %3, HHBNERETRS,

EXPLANATION OF PLATES
Plate 1

Figures 1—10, Trepocryptopora dichotomata Yang (sp. nov.)
1—4, Holotype, Cat, No. 8950.
5—7, Paratype, Cat. No, §951.
8—10, Another paratype, Cat, No, §952. )
1. Tangental section, X 20, showing the size, shape and arrangement of the zooecia
and’ mesopores,
2. The same tangential section, X 40, showing the character of the zooccia and mesopores
more in detail.
3. Transverse section, X 20, showing the bifoliate zoarilum separated by median lamella.
The overlapping diaphragms being very clear.
. Longitudinal section, X 20.
. "External structure of a part of the zoarium, patural size.

. A part of the same specimen, X 5, showing the surface characters more in detail.

NN W oa

. Transverse section, X 20, showing the complete form of the cross section of the
zoarium and the overlapping diaphragm.
8. Longitudinal scction of "another specimen showing the diaphragms which are curved.
9, Transverse section of the same, X 20.
10. Tangental section, cut further from the surface of the zoarium, X 20.
Figures 11—12. Nicholsonella huoi Yang (sp. nov.)
11. Natural size of the zoarium.

12. A part of the same zoarium showing the surface characters more in detail, X 3.
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t#l 1—4. Trepocryptopora flabellata Yang (Fr¥E)
1. 2. 55O Bl 1, X 20, R AEMHRILISTFER U EMAA D, B 2 F—3k W, x40, BEH
FEREF R S E AR TLE B BB
3. BHLUE, x20, FRPE.BERSEHN,
4. MEMAFE AT, X3,
T5I00% 8953, 2,
B 5—10. Nicholsonclla huoi Yang (3ri&)
5—9, BRIA,TILMR 8954,
10. BEIRILEA, ZEA0E 8955,
5. BIUIE, x20, FRBEMIRKMMRALARD, AR LIIRILAIRIE AR,
. F—3EEIE, x40, BAENSR BEHIIRILATRE .

7. BiDw, x10,

8. HeWm, x10, FoRMBENARBEAIEE,
9. Fi—HIT, x 20, WiFAERASRIBREE LR SA1/N BBEUR
10, #—BRRyE0IwH, x20,

Plate II

Figures 1—+.  Trepocrypropora flabellata Yang (sp. nov.)

1.

~

Tangential section, X 20, showing the size, shape and arrangement of the zooecia and
mesopores,

Tangential section of the same, X 40, showing the characters more in detail.
Longitudinal section, X 20, showing bifoliate character and overlapping diaphragms
more in detail,

A part of the surface charucter, X 3,

Cat. No. 8953.

Figures 5>—10. Nicholsonella huoi Yang (sp, nov.)

3.

5—9.
10.

Holotype, Cat, No, 8954,

Paratype, Cat. No. 8955,

Tangential section, X 20, showing the sizc and shape of the zooecia and mesopores.
The right side represents a macula,

Tangential section of the same, showing the zooecia and mesopores more in detail, X 10,
Transverse section of the same, X 10.

Longitudinal section, X 10, showing zooecial tubes crossed by remote diaphragms.

Longimudinal section of the same, X 20, showing the minute granular zwoecial walls.

. Tangential section of another specimen, X 20.
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