CORALS OF THE UPPER SILURIAN SPIRIFER -
TINGI BEDS OF KWEICHOW.
By A. W. GraBaU

The corals described in the followmg pages were obtained from the
hmestoue with Spirifer tingi, by V. K. Ting in 1429 in Kweichow, west of
Mnchlatun, Kweitung district. Loc. Tio7 and Troya.

Genus FAvVOSITES Lam
I. FAvosITES FORBESI Edw. and Haime var KWEITUNGENSIS
Grabau (var nov.) -
Pl T, Flgs 1-3 PL. I, Fxgs 4-5 (Nos. 1-6, slides 7-10, Nos. 11-13, slides 14-18)
cf xgoz Favosiles forbesi var nitidula Barrande, Pocta in Barrande Systéme

Silurian de la Boheme, Vol. IIi Pt. 2, p. z40, Plates 77, 83, o1, gz.

Subglobular masses, mostly between 7 and 1o centimetres. in diameter,
but smaller forms also occur. Corallites relatively smooth.walled, the rugosi-

ties due to the growth-lines being slight. Mural pores very fine, apparently in

several rows, but none of our specimens are sufficiently well preserved to show
them clearly on the exterior, corallites of two sizes, the larger pentagonal or
hexagonal, the smaller scattered among them, pentagonal or quadrangular.
The {ollowing details are exhibited by the sections.

Section 8 (P1. 1, Fig. 1) A transverse section of a Smal! head about 22 mm
in diameter. The ]arger corallites with a diameter of 1.3-1.4 mm, the smaller
6.7 to 0.5 mm mostly’ quadrangular, while the large corallites are _generally
hexagonal though occasionally pentagonal The cornblned wall of the ad]ommg -
corallites 0.2 mm in thickness.

Section 17. (Pl. 1, Fig. 2) The larger corallites, are usually hexagonal,
1.7-1.8 in maximum diameter, but among them are others 1.6 mm in dizmeter
and still other pentagonal oncs one millimetre in diameter. These are-tsually
found at the junction of 4 larger enes. The smaller quadrangular.coralfites are
about ¢.8 millimetres in diameter, while still smaller triangular ones are
occasionally seen. There is a rather indistinct rosette-like arrangement of
the corallites, one of the larger 0.8 mm in maximum diameter being surréundéd
vy a ring of slightly smaller ones, ranging from 0.4 to 0.6 mm in djameéter.

Section 15 (P1. 1, Fig. 3) This is a very satisfactory longitudinal saction
of a fragmant, chowing the principal corallites’ apd the smaller ones arising
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between them. The maximum width of the corallites in the section is 0.7 mm.
The walls are very thin, occupying scarcely more than o.1 mm between the ad-
joining corallites. The tabul= are of the same thickness as the double walls of
the corallites and from 0.7 to 0.8 mm in maximum distance apart in the lower
.part of the section, whereas in the upper part they are more crowded, being 0.5
mm. and sometimes only 0.3 mm apart. A number of measurements will scrve
to give the range, ) )

In intervals of 3 mm, the corallites show.

Upper end Lower end

Corallites 1. 7in 3mm . 7 in 3 mm
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The tabulie are essentially horizontal, only in rare cases is there a faint
downward bowing and more rarely, in the upper part, a slight con-
. vexity upwards. Indications of mural pores are rarely seen, though occasion-
ally we can recognize a row of pores mear the lateral margin of the section,
one of which lies midway bétween each 2 tabulee. In other sections, the pores
are seen to occupy the center of the sccticnm and sometimes we find them
arranged in 3 adjoining chambers one in the center of the middle chamter and
one on each side of the two flanking chambers, making 5 in all arranged like
the 5 spot on a dice. '

Section 18 (Pl. II, Fig. 4) In this section 2 Ifagrncnts arc shown, the one
shows a nearly perfect longitudinal scction, there being slight variation in the
breadth of the corallite section, apparently duc to a flexuous character of the
corallite. In a corallite with essentially parallel sides ke breadth of the
corallite section is 1.5 mm, while the broadest part of a flexuous tube shows a
diameter of 1.7. In the upper part of the fragment i. e. the part which
probably represents the surface of the corallum, the tabule arc very crowded,
5 of them occupying the space of 0.7 mm that is, the space which in the lower
part often only includes 2 adjoining tabulz. Taking a few measurements as
in the preceding section, we have the following.
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No. of tabulz in 3 mm, Lower part  Upper pé.rt

Cordllite x, 6 in-3 mm. g in 3 mm.
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From this it will be seen that there is a pronounced crowding of té.bulm
in the upper part, This portion with extremely crowded tabul® occupies
only about T mm. of the surface, but.there is also more or less crowding in the

‘upper 4 mm. The total height of the fragment is I4 mm.

Another fragment sectioned in the same slide shows only a few of the
corallites cut longitndinally. The majority are cut obliquely, while in the
very basal portion, cross sections of the corallites are shown. Those' of the
larger tubes have a diameter of 1.7 while the smallest oneis o. 4 mm. in
diameter. This section too shows the crowding of the tabula at the summit.
there being from 5 to 6 of these in the space of x mm.

Section 9 {Pl. I1, Fig. 5). This is our largest-section, measuring from the
center to the periphery 56 mm. In the central portion, it forms one side of
our section, the corallites are sectioned at right angles and the largest, which )
is pentagonal has a diameter of 1.8 mm, while the slightly smaller tubes sur-
rounding it, rénge from 1.3 to 1.5 mm. in diameter. The smallest tubes inter-
calated between the larger ones and mostly of quadrangular outline, have a
diameter of 0.7 mm. or less.

The outer part of the section; for a distance of as much as ‘30 mm. in some
parts, shows continuous tubes, with the sides often parallel for a considerable
distance, showing very little flexuosity in the tubes, which in their widest part
show a wldth of 1.7, but morc usually only 1.5 mm. Measuring the tabulz as
before in the upper and lower portion, which is here more distant than in the

other sections, (maximum distance 30 mm) we have the follovnng sumber of
tabulee in 3 mm,

Corallites Lower part Upper part
7 in 3 mm, 6 in 3 mm,
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- In this corallum, there is a zone a short distlance frorr; the base where
the tabule are crowded, from g to 10 occurring in the space ol 3 mm, but
both above and below they are more distant, $he number being {rom 6 to 7.
Again near the surlace the crowding is such as to average about Io or r1in 3
~ mm. The extreme crowding shown in some of the other sections is not seen
here, as the specimen is probably mcomplete at the surface. Pores are rarely
shown in this section but now and then there is an indication that they were
Histributed in 3 rows. in quincunx fashion, every alternate chamber having
one median, while the ﬂankmg ones have one on each side. This however: is
not uniform. '

We may then summarize the characters derived from the sections as
follows. Diameters of the larger corallites generally 1.7 mm, though ranging
to I.8 mm on the one hand and 1.6 or even r.5 on the other. These larger
tubes are either hexagonal or bentagonal often it can be seen that a tube of
maximum diameter is $urrounded by a rosette of slightly smaller ones and
outside of this are the intercalated smialler tubes which are generally quadrang-
ular in section. These smaller tubes range from 0.5 to 0.7 mm in diameter,
though sometimss falling bslow the minimum. The walls are thin, the com-
bined walls of ad]'oining corallites generally having a thickness of o.r mm,
though sometimes in cross-scction showing a thickness of o.z. mm. The
tubes are mostly straight or very slightly flexuous and the tabulze are
horizontal rarely gently curved, from 6 to 7 in the space of 3 mm, but crowded
at the surface, 'so that 5 or more may occur within the space of T mm. There
are also occasional zones, in which the crowding is slightly greater, from 10
* to x1 occurring within the space of 3 mm. The mural pores are small, appar-
ently arranged in 3 rows, alternating, t median, with 2 fateral pores-in
successive chambers. There are 1o septal spines or trabeculze.

Comparison: In typical Favosiles forbesi there is always an arrange-
ment of large pores, often 4 to 4.6 mm in diameter and of octagonal outline,
surrounded bv smaller ones more or less pentagonal in outline and from 1 to 2
mm in diameter, while tlic tabule average about 12 to 3 mm. Ordinarily the
typical form, as it occurs in the Bohemian basin, is more oF lcss disk-shaped,
but var nitidulz Barrande from the Silurian e 2, is top-shaped (Pocta PI. 83}
or subhemispherical (Pocta Pl. g9r-and g2) and shows an arrangement of
corallites, essentially as in our variety with the larger pores hexagonal and
the smaller ones pentagonal or quadrangular. In this the larger corallites
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have a diameter of from 1 to .8 mm while the smaller have a diameter of lrom
0.4 to 0.8 mm._ The tabulze however are more variable than in our vgriety.
there being usnally from 8 to 10 in To mm, but near the aperture they are also
much crowdgd_, there being according to Pocta as many as g in 0.5 mm which
crowding is much more remarkable than in our variety.

HORIZON AND LOCALIT&_’:-—In the Upper Silurian Spsrifer tingi Beds of
Loc. Tro7 West of ‘Machiatun Kweitung in Kweichow. Collected .V.. K.
Ting. Several specimens. :

Genus OMPHYMA Rafinesque & Clifford
- 2. OMPHYM;\- GLGMERATA Grabau (sp. nov.)
Pl. 1I, Figs. 6-8
(Nos. 24-27, 38, Slides 28-30)°

Corallum a-glomerate mass of corallites, budding from the calyx of the
older corallum and apparently extending in all directions, so as to result in
the formation of ‘a subspherical mass reaching a diameter of 7 centimetres or
more. The larger corallites may reach a diamcter of 3 cm or over, the
corallites budding from them seldom exceeding § or 2{3 this size.

The calyx of the smaller corallites is of moderate depth reaching 30 mm
where ‘the diameter is 21 mm. The calyx margins are sharp and the septal
ridges very low and often scarcely discernable. In some of the corallites of
specimen 25, ‘however, they are low, broad, convex ridges 3 of which, at the
calyx rim, occupy a space of 2.5 mm. In another corallite of the same group,
where the calyx rim is broken, these septa are seen as ridges somewhat sharper
in the center, but still of the same width and very slightly projecting into’ the
_ calyx. None of our specimens show external interseﬁtal ridges, and they are
only faintly indicated in the cross-sections. '

Cross-Section (Pl. 1I, Fig. 6): Section No 30, of a large corallum with
several smaller ones onits interior, shows the following chardcters. The
diameter of the section is 27.5 mm, and the wall formed by the septal layers
has z thickness of 1.4 'to 1.1 mm. On the exterior this is marked by a dark
epithecal layer which is relatively smooth, showing no septal ridges, though at
least one short prolileration is seen, projecting abruptly for a distance of 0.5
mm with the same basal”diameter, while the incremental lines curve into it.
This is seen at the thickest point of the wall. On the interior side of the wali,
the scctions of the broad round septal ridges arc well shown, their basal width



228 Bulletin of the éculog:'cal Sociely of China

reaching in some cases I mn, or 3in 3 mm while in other cases 3 oc:r,:upy only

- 2.5 mm. On the side, where the 3 buds are given off in the calyx, the wall of .
the latter is covered by broad shallow cysts, these ranging in length up to 7.5
mm in the longest, with a depth in the same of 1.5 mm. The cysts themselves

- are thin-walled and they.cover the septal ridges. In most cases, there are no
indications of -septal ridges on the ¢yst walls themselves, but on the calycinal
surface of the largest and the one next adjoining small septzl ridges are shown
these being only haif the size of the main septal ridges.” Apparently these
cysts are confined entirely to the side where the small corallites bud off, which
may be due to a slight obliquity in the section. the cyst-lrec pOl'thIl represcnt-
ing the upper part of the calvx wall. )

The 3 individuals which have budded off from-the interior are closely
attached to the cysts of the inner wall on one side, there being ne independ-
ent wall on this side, but they are free on the other and separated from cne
another. "The best preserved has a diameter in the radius of the main axis of

- calyx of 8 mm, but the transverse diameter of this same individual js only 7.2
mm, the section being thus slightly oval. The others arc of the same size, but
they are more or less crushed. The wall of the well-preserved individual has
a thigkness of 0.8 mm, that of the others is thinner, in the next individual it
ssvaly a.4, while in the 3rd individucl, it is 0.5 nm. This represents of course
difizrent levels at which the individuals are cut. Very low interseptal ridges
aré shown on the exterior of these small corallites, 3 of them occupying a space
of about 1.4 mm. This is alsv the interval covering 3 of the low septal ridges
on the interior, these being more pronounced in the individuals with the
thicker than in those with the thinner wall. There is a suggestion of the
prcsénce of cysts even in the smaller individuals, but they are not so .

definitely determinable, because of the irregular tabulw, sections of which also
appear in the cross-section.

Longitudinal Section (Pl. II, Tig. 7):  Slide 29 is a vertical section of 3
adjoining individuals, but one is only representcd by a [ragment. All 3 in-
divitluals however, are in contact in their upper porticn, separated only by a .
very thin and somewhat irregular dark line which represents the epitheca and
which shows thickening on either side, by the septal layers. In the two com-
plete individuals, the double wall thus produced has a 1hickness of T mm.
Within this wall is 4 group of oblique and rather coarse cysts, the larger of
which reach a length of from 4 to 6 mm and a depth of about ¥ mm. In one of
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the individuals, where the bottom of the calyx shows a diamefer of 6.4 mm,
the entire thickness of the wall formed by cysts is 3.2 mm on one side and
even more on the other. The calyx.as such is almost beaker shaped, with the
floor nearly horizontal and formed by cysto-tabulz. In the central individual,
where the section seems more nearly along the vertical axis, these tabula are
sometimes complete and separated from the cys,ta;zonc‘ by a strong vertical
wall, formed of the fhi;kened and combined edges of the cysts. Where the
diameter of the tabulate zone is g.2 mm, that of the cystose zone on one side is
2.0 _rhrn, and on the other, where it is somewhat irregular, from 1.4 to 2 mm.
On this side, the thickened.inner wall, which dividgs the cystose and tabulate
areas, has a thickness of 0.6 mm, but the correspond_iﬁg wall on the opposite
side is or_ﬂjr about half as thick. The maximum interval between two sub-
parallel tabulae which extend entirely across the tabulate zone is 0.7 mm, but
where the tabul® are more irregular and of a cystiform character, the inter-
- val may be I n:m. or more. In this same individual the cysé in the calyx
wall may reach a depth of 2 mm. and 2 length of 4.6 mm, but in géneral,
when regular, they are less than half this size. The meximum dizmeters of
the two corallites in this section are 14.3 mm. and 13.8 mm. respectively.
Section 23. (Pl. 1I, Fig. 8): This shows 4 adjoining corallites but only 3
- of these approach completeness and in only one is the section approximately
a median longitudinal section, so as to show the calyx. ‘This shows that the
axes of the various corallites lie in different positions. - As in the other case,
the corallites, where in conjunction, are separated only by the dark wavy
epithecal line, on cither side of which there is a stereoplasmic thickning, i. e
septal layers, and within this a cystose zone, while the center is occupied by
the tabular zone. The individual whith shows the most perfect section hos a
length of 17 mm, 5 of which is occupicd by the beaker-shaped calyx. The
basal part of the section however is not shown. The diameter of this indivi:
dual in the upper part is 17.3 mm, while that of the bzse of the calyx is
7.4 mm. and the top g mm. The cystose wall of the calvx on one side, has a
thickness of 4. mm, on the other of zpproximately 6. - mm. 7.5 mm helow the
floor of the calyx, the diameter of the tubulate zone is still 7.2 mm, whicl is
very slightly less than that of the loor of the calyx. Several of the tabulm
are seen to extend clear across the tabulate zone but the mszjority are scme-
what cystiform, not reaching entirely across the zcne. In the adjoining in-
dividual however, the median of the 3 most complete corallites, many of the
tabula extend entirely across the tabulate zone, which here has a dizmeter
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of 7&5 mm. The tabulae however arc not always perfectly h_priznnta_l and some
of them are cystiforin, while the intertabular sphce ranges from 0.5 to I mm.
In the upper part ol this individual the section cuts obliquely across the
epitheca, which is hern seen to be distinctly marked by the wavy lines which
indicate external interseptal ridges. '

No indications of epithecal proliferations have been scen in any of these
small individuals either in longitudinal or transverse sections. .

- I'know at present of no species of this genus with which these specimens
may be compared, for the normal forms as they occur in the Silurian rocks of
western Europe are single individuals. In the character of the marginal cysts
and the central tabulz however, our individuals may be compared with typical -
European forms, though as a rule both cysts and intertabular spﬁces are larger
and the septa less prominent. '

HORIZON AND LocALITY: In the Upper Silurian Spirifer #ingi beds of
Loc. TI(;?, west of Machiatun, Kweitung district in-Kweichow, Collected V.K.
Ting, Specimens z4-27, Slides 28-30. o

3 OMPHYMA CYSTIPHYLLOIDES Grabau (sp. nov.)
Pl. III, Figs. g-12 '
(Nos. 1gab, zo, Slides 19, 21-23)

Several individuals of a broadly conical character and simple habitat
presents such diflferences in form and internal structure, that they must be
referred to a distinct species.  Unfortunately they are all so deeply embedded
in rock, that the characteristics can only be made out [rom the slides.-
Nevertheless, what appears to be the epithecal surface of one of these is
exposed in specimen 2o in the upper third of the corallum and there it shows
what appear to be distinct bases of hollow epithecal proliferations. The
specimens all appear to be incomplete, the basal portion ustvally being
decorticated. The detailed structure can at present only be determiried from
the sections, though in one case, there is shown in specimen 1g, what appears
to be a patt of the calicular wall of an individual showing broad scptal ridges
of a low convex form and altrrnating in size. The larger have a width of 0.9
mm and the smaller of 0.5 mm, the space which includes 2 of the larger and
one of the smaller thus measuring 2.3 mm.

SECTIONS

Section £1. (Pl. 111, Fig. g} This is a longitudinal section of the
individual rvcpresented by specimen No. 1g. It is perhaps the most
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nearly median section that we have. The section is incomplete, part of the-
corallum being missing, but as nearly as can be estimated, the calicinal
diameter was about 23 mm, while the basal diameter of the fragment is 10 mm,
below which point the individual is broken away. The calyx is rather flaring
and braadly funnel-shaped, the depth being 11.5 mm, whereas the totul length
of the fragment is 23.5 mm, the. original total length of the corallum being in
the neighbourhood of 30 mm. It is not certain that any part of the epitheca
is shown though in the lower part, where it.seems to be preserved, there is a
very short, almost spinese proliferation, which appears to have been one of
the radiciform extensions. The wall here is thickened by stereoplasm, pro-
bably septal layers, measuring 07 mm in thickness. Above this the
structure appears to be in the form of somewhat flaring funnels of stereoplas-
mic material, sometimes I mm in thickness, but usually somewhat less. In
slide 21, the first of these is in contact with the wall described as bedring a
proliferation, but this is oniy for a short distance, and farther up it becomes
separated, and between it and the outer wall a development of small onter _
cysts is seen. Of this however, only a very small part is preserved,
the greater part, together with the outer wall and epitheca being destroyed
in the specimen. Evidently the surface of this layer at one time formed the
calyx of this wall and further down, beyond the.point where it is in contact
with the older wall, it.is seen to extend acrr:-ss‘the corallum as an incomplete
tabula, while in the portion of the corallum, which it thus cuts off below it,
there are 2 number of coarse cysts. Upon the surface of. this thickened floor
of the early calyx, a series of large cysts were formed as well as few nearly
complete tabulee, these latter being separated by intervals of I.3 mm. The
side walls of the old calyx are covered with cysts, but not to the same extent
as the floor of the calyx, which is built up by cysts and tabulm. The next
higher funnel layer, part of which forms the last calyx floor, was in part at
least separated from the older portion by a hollow space now filled with the dark
brown lime mud, in which the entire fragment is embedded, or possibly some
of the coarse cysts were filled with this lime mud on fossiliz;ltiun, though all
the other cyst cavities are filled with crystalline lime. In the bottom of 'this
higher funnel layer, 2 few coarse cysts occur, forming the base of the broadly
funnel-shaped calyx. - -

Section 2. (P1. 111, Fig.10): Thisisa partial section of the same corallum

as the preceding, and it shows the surface of the corallum partly destroyed,
so that there is nothing of the epithecal wall visible. Parts of the coarser
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funnel-like layers are preserved but most of the sectlon shows only coarse and
‘very 1rregu1ar cysts

Slide Na. 33. (Pl I1I, Fig. 1x): This is a longitudinal scction of the

somewhat smaller specimen No. 20.  This hasa preserved length of about 19

" mm, with an original length approaching 25 mm. and a_calicinal diapmeter, as

_ne._arly as can be,judged, of 26 mm. and a diameter in the lower -part.of 10 mm.

The calyx has a preserved depth of 7 mm, but may have -been' as. much as g
-mm, or more in the first place. '

This individual shoivs the invaginated funnel form “much more strikingly
than is seen in the other specimen, some 8'of these funnels stiil ‘being recogﬁiz-
able. Iri ‘some parts, the successive funmels are in close contact, in others
there 1s ‘an interval of 1 or 2 rows of rather large cysts, thciugh these rarely

‘separite the funnels throughout Most of them are in. contact in the lower
part of the corallum, but become separated by cysts in the flarmg calicinal
portion. 'ln the center of the corallum the funnels arc usually {lattencd 'so
as to form transverse tabulz, this tabular space ranging’ in diameter from 3 to
4.5 mm Three of these tabula, with their interspaces, occupy a space-of 4
mm. ini the lower preserved part of the corallum. There ‘were apparently low
septal ridges on the surfaces of the funnels, if we may judge by the 1ppearancc
in the section. but this requires conflirmation and better matenal

Section 19. (Pl. I11, Fig. 12): Thisis a partlal cross-section through the
calyx and shows a part of the calicular wall. The diameter of the corallum at
this poirit is approximately 25 mm and that of the calyx 16. .The thickest
part of the calicular wall is 6 mm, but the external part is incomplete. There
are 3 thick layers, but they are not continuous. The two exterior reunite and
the inner one breaks up locally into cystose structure. The thickness of the
single layers is usually less than X mm but more where two have combined
into'one. The interspaces between these heavier layers show cysts of meder-
ate size, the longest being nearly 6 mm in length and 1.3 mm in depth, buat

the majority are much smaller No scptal ridges are recognizable in t}Iiis
section.

Hor1zoN aND LocALITY: In the Spirifer fingi beds of Upper Silurian
age, Loc. T, 107, west of Machiatun, Kweitung District, Kweichow. Collected
V. K. Ting. Associated .in the same fragrhcnt with Favosifes forbesi var.
kweitungensis Gr. and Spirifer tingi Grabau, '
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Genus CYSTIPHYLLUM Lonsdale '
CYSTIPHYLLUM OMPHYM;IFORME Grabau (sp. nov.)
PL. III, Figs. 13-15
(Nos. 37, 52, 53, 55, Slides 48-51, 54)

This spzcies is represented by a numiber of short rather irrcgufar cylind-
rical coralla of slight diameters, of which specimens 52, 53 and 55 and slides
'48, 50 and 54 represent portions of the holotype. '

- The ‘corallurh has an irregular exterior and is apparently entirely without
longitudinal ridges. The calyx is of moderate depth, with' the floor formed
entitely of cysts and there is only very faint indication of septal sidges, these
being very narrow and scarcely discernible. ' '

Sections: A longitudinal section of the holotype (section 54 PL. YIT, Fig.
13) has a tength of 13.5 mm and its diameter at the upper part is 15.5 min and
at the lower part 16.3 mm, but lialf way between these two points, it contracts
o 13’'mm, or even less. This is apparently due to the decorticated character
of the exterior, =0 that the outer margin is extremely rough, with project-
ing funnel edges and the margins of open cysts. The structure is of the
nature of a series of shallow cups formed by thickened layers of stereoplasm.
These extend across the entire corallum and are only slightly invaginated,
the spaces between being filled with coarse cysts. The margins of these Cups
project on the sides of the decorticated corallum. A single cup has a depth
of 8.4 mm and a diameter, at the rim, of I4.7 mm, while the gently concave
bottom has a diamecter of 8.4 mm. The thickest part of the layer forming this
cup, is T.3 mm and the maximum distunce between it and the bottom of the
next succeeding cup is 3.7 mm. The next higher cup has a bottom thickness
of 1.8 mm. The suecessive layers of which the cups are composed are not
always continuous but in contact at one point and separate at another to form
cysts. Some of the cysts are large, equalling the-width of the basal part of
the cup, others arc small, but all are convex upwa'f&_s. This structure is an
accentuation of that found in Omphyma glomerata and even more so of that

in Omphyma cystiphylloides but the cups are less Irequent and the cystose
structure between them is more pronounced.

Section 50 (Pl. III, Fig, 14): This section, which has a maximum
diamcter of 12.5 mm, is apparently just below the calyx and shows a few smal
marginal cysts, some of them now and then bearing a suggestion of septal
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‘ridges, but these are so indefinite that their presence cammot be positively.
asserted,  The central area shows the irregular sections of a fow of the coarser
cysts.

Section 48 (Pl 1I¥, Fig. 1s5): This section, with a maximum diameter of
:Iz.7 mm, is at the base of the fragment referred to, and shows essentially the
same characters as in the preceding section, The marginal cysts are
shallow, and while there are occasional minute projections, there is no positive
indication of septal ridges. The central area shows sections of the coatser -
layers which form the tabuleid cups and others of the cystose tissue, On the
inner surface of the former, there are seen in a few places, regularly spaced

projections which might suggest septal ndges, but these appear only in lu:mted
aress,

Two other sections of specimen 37 (Nos. 51 and 49) are apparently of the
same species. but taken from a different frament.

Section 49. This has a maximum diameter of 8.3 mm 2nd shows a series
of moderately coarse marginal cysts, some of which are filled with the matrix,
showing that they were open’ on fossilization. The section cuts apparently
between two coarse c¢yst surfaces.

Section 51. This has 2 maximum diameter of 16 mm. and shows only

coarse cysts, with the central area, which possibly represents the calyx, filled
with the brown matrix.

CoMPARISON: This species has the cylindrical character, rough exterior
and coarse cysts of Cystiphyllum placidum var approzimans Barrande, from the
Silurian (division E) of Bohemia (Pocta, in Barrande, Vol. VIII Pl. 42, Figs.
9-I4} but that coral does not show the same striking thickened layers
in the successive cups, nor the marked cystose structure. Nevertheless the
two are very close. The Bohemian species shows a few longitudinal external
ridges in places. The diameter is also about half again as large as in our
specimens, In many respects our coral approximates more closely in structure

to Omphyma than it docs to Cystiphyllum but it lacks the charactenstlc scptal
ridges,

HORIZON AND LocaLITY: In the Spirifer tingi beds of Upper Silurian

age at Loc. Troy, west of Machiatun Kweitung, Kweichow Province. V. K.
Ting collector? :
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5 CYSEIPHYLLUM sp.
Specimen 42 a, b, Slide 42,

A small specimen represents apparently a distinct form of Cystiphylium,
judging by the longitudinal section, which shows the entire interior filled with
cystose structure, without any stronger cup-like layers, as in the preceding
species. The exterior is not fully preserved, and the form of the corallum has
not'beén definitely ascertained. The length of the section is 1z mm. and the
maximum diameter 9.5 mm., ' '

HORIZON AND LOCALITY: In the Spérifer iings beds of the Upper Silurian
at Loc. T. 107, west of Machiaton Kweitung, Kweichow, Coltector V. K. Ting.

Genus AMPLEXUS Sowerby
6 AMPLEXUS ¢f LOJOPINGENSIS Grabau,
o PL. I1I, Figs. 17-19
(Nos. 34,.352-b, Slides 35, 36 and 44) -

1928. Amplexus lojopingensis Grabau. Paleozoic ‘corals of China Pt. II

Palzontologia Sinica, Series B; Vol. I1. Fasc. 2, pﬁge 143, PL.V, figs. 8-13.

A small coral of an amplexoid character apparently represent this Lower
Silurian species, but there is not enough to indicate whether it possesses all
the characters of that species, since the present individual has not passed
beyond the primitive conical stage. The original specimen had a length of
about 22 mm and 2 maximum diameter at the calicinal rim of 17.0 mm while
the transverse diameters which is somewhat less, though the corallum does not
seem to be compressed, is 4.5 min. The calyx has a depth of at least 11 or 12
mm, possibly more. Externally the interseptal ridges and septal grooves are
well developed, the latter rather déep, the former Broadly rounded. Three of .
them, at the calyx rim, occupy a space of 2.4 mm.

SECTIONS

Section 36, (Pi. I1I, Fig. 17): This is a transverse section through the
calyx, and has a maximum diameter of 11.5 mm while the thickness of calyx
wall is 0.7 mm. The center of the calyx is filled with the brown mud, in
which there is embedded a small gastropod (Holopea cf yilungensis). The
interseptal ridges and grooves are strongly” developed, the latter on the
interior being continued in the incipient septa. Three of the interseptal
ridges occupy the space of 2 mm, this being the distance covering 4 septa,
measuring from the center of the first to the center of the 4th.
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The second section No. 44, (Pl. I¥I, Fig. 18) may be of this same
individual, but this is not absolutely certain, since the maker ¢f the scction
did mot exersise sufficient care. to keep the sections together. The scction
is incomplete on one slde, with a maximum diameter of about 10.5 mm, while
the transverse diameter is 7.8 mm. The section is below the calyx .and shows
septa 1.4 mm in length. .The interval covering 4 septa measured {rom tip to
tip of the outer ones, is 1.6 mm on the inner end, while the same ipterval on
the exterior is 1.8 mm which is also the interval covering the correspond--
ing interseptal ridges. - The septa themselves occupy 0.3 mm or less at their
thickest portion, while the interseptal spades are somewhat wider. The g:cn'te}
area is filled with crystalline calcite indicating that the section is made
between tabulz.

Lomruudmai seciion. Section 35 (Pl. III, Fig. 19) is a longitudinal scction
of a part of the same material from which the transverse section no. 36 was
made (specimen 35 a,b). The maximum length of the section is I4.0 min and-
its maximum‘width 13.0 mm. A part of the matrix-filled calyx is shown in
the upper portion and below this five tabulie are shown with the following
distances between them from the top downward:

1-2: T.5 mm inner cdge;” 2.7 mm outer edge

2-3: 1.5 mm ,, vi 2.2 mm ,, '
34 t3mm rzmm ,,
4-5: 1.3 mm ,, " Z.4 mm ’ ye
5totip; .5 mm,, 1.7 mm .

The tabulz are nearly flat in the ‘center but slightlv bent down on the
sides. The second tabula bends down abraptly on the outside and is extended
into what appears like a root-like exténsion, but is probably a Dart of the -
original corallum the outside of which was broken on embedding in the matrix.
The end of the down-bent portion of the second tabula is 4:4 mm distant from
the corresponding end of the uppermost or first one. Except at this one point
there is no irregularity and there is no cystose structure,

HoR1zON AND LoCALITY: In the Upper Silurian Spirifer tingi beds of
Loc, Troza (pavement) W. .of Machiatun, metung district, Kweichow
province. V. K. Ting Collector. )

CoMPARISON: So far as the general form, raté of tapering and external
marking by septal grooves is concerned this specimen agrees well with the
yonng from the Lojoping series (Lovgrer Silurian) of the Sintan region in Hupeh
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(vide loc. cit. pl. ¥, . fig. g)...The septa teo- are .similar (vide. fig, rza) but
the tabulz are more distant than in the Lo]opmg coral where from 15 to 18
tabulae occur in 1 cm whereas in the present form the number in” the same
interval would only be about 9. As this is the apical portion ‘of a coralluin-
i.e. the diverging part, whereas the section measured in the Lojoping coral'is in’
the cylindrical part, the comparison is not quite valid, for the apical portion of
that corallum may have its tabulae at less frequent intervalé’than in the
cylindrical part. More material is needed to make complete tgimparison,

RECORD OF SPECIMENS:- AND SLIDES

Silurian Cat. No. ... . . .. . _' Pl Fig.'
Serial - Geol. . AP ..o xz
No. .+ Surv.

China.
r -6 I 3302 Fanosites forb-s; E. & H var kwutungcns:s Grabau . I-

6 fragments.

7 3001 ibid. slide longltudmal and obllque sectlon - - -
8 jooz  ibid. slide transverse gmd longitudinal section. I I
a 3003 ibid. slide longitudinal and diagonal , I 5
Io 300 ibid. section partly transverse partly long. - -
II-T3 . 3003 I, forbesi var kweilungensis 3 fragments - .
14 3006  ibid. slide section more. or less-obligue. I 3
I5 3007 ibid. slide longitudinal section .. . .
(] 3008 » o oblique section . . . .
17 - 5009 . ,» | Cross section . . i 1 2
18 3olo w  » longitudindl section - II 4
I9 32tr. Omphymacystipliylloides Grabau cross section of 19a-b TI1 12
Iga-b  jotz » v . .2 fragments - .
20 Jory - " "o another specimen - -
et 3014 ibid. long. section of 19 a-b with Favosiies forbess 111 g
var. kweilungensis,

22 4oI5 »» another longitudinal section of spec. zo. I 1
z3 3016 .» longitudinal section of 1ga-batright anglesto ra. II1 10

24-27 jory.  Owmphyma glomerata Gr. 4 fragments. - -
28 3018  Ibid. longitudinal section I1 8
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RECORD OF SPECIMENS AND SLIDES (Continued)

Silurian Cat. No. . Pl. Fig.
Serial ~ Geol. x2
No. Surv.

China,. .

29 3org  Ibid. another longitudinal section S ¢ G
30 Jozo0 .. transverse section - . I 6
31-33 _— Not determined, - -
34-35a=b 3021 Amplexus ck, lojopingensis Grabaz 3 fragments. oL

a5 3022 Ibid. longitudinal section {35 a-b) ) I1I 19

36 3023  Ibid. transverse section 34 & 35. © I 17
37 3024 - Cystiphyllum omphymiformis Gy, (with 4o0) fragments - -

38 3025 Omphyma glomerata Gr. fragment ) - -
3G-4¢ —_ Not determined, - -

4x o Spirifer tingi . - -

42 3026 Cystiphyllicm sp. longitudinal section I 16

4za-b 3026  Ibid. fragments of same. - -

43 o not determined. - -

44 3027 Amplexus cf lojopingensis cross section slide. III 18

45 3028 Cystiphyllum sp: (oot described) . - -

45 3029 Favosites forbesi var, kweitungensis longitudinal - -

section.

47 -——  not determined, - -

48 3030 Cystiphyllum emphymiforme Gr. cross section, ITI 15

holotype.

49 3o3t Ibid. section of another specimen (lower end No. 37) -

50 303z Ibid. section just below calyx of holotype. III 14

5I 3033 Ibid. section of another specimen (upper end Neo. 37) - -
52-33 303 | Cystiphylium omphymiforme Gr. Holotype section - -

fragments.

54 3035 Ibid. longitudinal section holotype. I 13

55 3036 Cystiphyllum omphymiforme Gr. calyx Holotype - -

(52-53).
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FAUNAL SUMMARY

The species of corals here described comprise the folf&wihg. '
Y. Favosites forbesi E. & H. var kweilungensis Grabay
2. Omphymaglomeraia Graban.
3- Omphyma cystiphylioides Grabau. -
4. C ysfipbyﬂum omphymsiforme Grabau.-
5. - Cystiphylinm sp, ' :
6. Amplexas cf lojopingensis Grabau, '
With these corals occur numerous well
~ dings Gr. and several other brachiopods of u
of Holopea, probably H. yslungensis Gr.
Though not large,
Silurian forms.

-Preserved specimens of Spirifer
ndescribed species. Also a species

this fauna is distinctive and consists of typical

The Spsrifer tingi heds were first recognized as a part of the Miaoktao
group in the Chittshing region"of East Yunnan, where these beds overlie the
Lower Silurian M:'enti;r: group disconformably, and have ap exposed thickness

of 165 metres. The fauna in the typical ‘section 1t Yilung comprises the
following spucies!.

ANTHOZOA.
Cladopora kiitsingensis Grabau
BracHIOPODA
Camarotwchia cf tonghinensis Mans.
Spirifer (Eospirifer) 4ingi Grabau,
PELECYPODA
Pterinea mientienensis Grabau
Actinopteria mansuyi Grabeu
Modiolopsis miaokacensis Grabau
Modiolopsis sp,
Leda yilungensis Grabau

Praccardium distans Grabau
GASTROPODA C

Hormotloma kiits;ngmsr's Grabauo
H. Riitsingensis var. major Grabau
Holopea yilungensis Grabau

1. Grabau. Silurian fagna of Eastern Yunpan. Pal. Sinica, Series B, Vo, III, Fasec, 11,
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OSTRACODA
Leperditia tingd Grabau
Leperdstia sp. .
Entomis ? cordtiroides Grabau
In the East Yunnan region, the Spirifer tingi beds avre overlain by the -
Spirifer bourgeoisi beds, and these by higher beds with Ceratiocaris, while still
higher beds with fish remains succeed these. None of these higher beds how-
-ever, have so far been found in Kweichow. The. stratigraphy is given in the

following note by V. K. Ting.



NOTES ON THE STRATIGRAPHY OF THE SPIRIFER TINGI
BEDS OF KUEITING.

By V. K. TixG.

The curals described by Dr. Grabau in the preceding pages came -from a
place 50 m W, of the village of Machiat'un, which is situated Ir.7 kilometers I'
east of the district city Jf Kueiting in Kweichow province. The s.peci.meﬁs
from locality Tro7 were found in situ and those from Troza were collected from
the slabs used for pavement right besides locality Tro7.

The fossiliferous bed is a thin-bedded greenish impure limestone intercald-
ted in reddish and greenish sandstone and shale. ' Its relation with the other
strata is showing in the following section.

N T | ) .65t

The limestone in the neighbourhood of Tungshanp'ing contains Ostraceds,
of Lower Carboniferous age. East of Tungshanp'ing this is underlaid by 2
mrassive browmn quartzitic sandstone abaut 400 m thicl- which overlies a series of
soft reddish and greenish sandstone aad shale. From the contact of the latter
with the quartzite to the thin limestone bed containing Spirifer fengi the
thickness is about 450 m. The quartzite is Devonian as typical Devonian
fossils were found in the limestone beds in it further south. The age of the red
and green sandstone and shale is not certain, but as it seems to form a con-
tinuous series with the Spirifer tingi bed, it is assumed to be also Silurian.

So far all the formations described have a general strike of NNE—-SSW
dipping 20° WNW. East of Machiat'un however the strike becomes WNW—
BSE dipping about 22° NNE, so that in the section given above the dip
liecomes .quite gentle. In going down hill from Machiat'un the following
detailed section was observed:—

240a



Fig. 1.

Fig, 2. -

‘Fig. 3.

EXPLANATION OF PLATE I

Favosiles forbesi E. & U, var kweitungensis Grabau page z23
transverse section of a subspherical individual, together with
a transverse section of another. Both 2, Slide 8, Cat G. S. C.
3,005. _ ‘

Fayosites forbesi E. & H. var kweitungensis Grabau

Cross section of another larger individual showing the varyi
character of the corallites. x 2, Slide 17; Cat G. S. C. 3,000
Favosites forbesi E, & H. var kweitungensis Grabau ﬁage 223
Longitudinal section of a hemispherical fragment, showing the

relation of the corallite and the tabulae. xz; Slide 15
Cat. 3,007.

page 223
ng
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Explanation of

Plate 11
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Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

EXPLANATION OF PLATE 11

Fayosiles forbesi E. & H. var, kweitungensis Grabau Page 223
Longitudinal section, showing the crowded corallites in the

upper part, x2, Slide 18. Cat. 3,010

Favosiles forbesi E, & H. var. kweitungensis Grabau page 223
Section of a larger head, passing longitudinally through the

corallites in- the upper part, but obliquely below. Slide g.
Cat. 3,003..

Omphyma glomerata Graban page 223
Transverse section of a large corallum with 3 buds on the inside

on one side, and showing coarse cysts and septal ridges x 2.
Slide 30. Cat 3020.

Omphyma glomerata Grabau page 227
Longitudinal section showing two nearly complete corallites

and a fragment of a third x 2. Slide 29. Cat. jo1g.

Omphiysaz glomerata Grabau page 227
Longitudinal section of another group ;i;owixig 3 corallites, the

section passing nea.rl_\l,r medially thmﬁgh the left hand one, but
obliquely through the other two x 2. Slide 28. Cat. 3018,
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Explanatioﬁ of

Plate III
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Fig.

Fig.

IFig.

EXPLANATION OF PLATE III

g. Omplyma cystiphylloides Grabau ) page
Longitudinal section of specimen 1g a.b, showing part of the
calyx, the coarse cysts and the thickened layers. Associated with
a fragmeat of Favosites forbesi var. kweitungensis. Slide 21. Cat.
30I4 x 2.

. I0. Omplyma cystiphylioides Grabau pagé
Another longitudinal section of the same specimen, taken at
right angles to the preceding. % 2. Slide 23. Cat. 1316.

. IX. Ownphyma c.yshphylto:dcs Grabau . _ page
Longitudinal section ‘of ‘another 1nd1wdual (spec:men 20) %20
Section 22. Cat. 3015.

. 12. Omphyma cystiphylioides Graban i)age
Cross-section of specimen 19 a-b. Incomplete on two sides.  x 2.
Section 19. Cat. 3011,

. 13. Cystiphyllum omphymiforme Grabau . page
Longitudinal section of the holotype (speeimen 52-53) x 2. Slide
54. Cat. 3035.

. 14. Cystiphylinm omphymiforine Grabau . page
Transverse section of the holotype just below the calyx. The

~ dark part shows a portion filled with mud. x2. Slide 50, Cat.
3032. '

. 15. Cystiphyllum omphymiforme + Grabau page
Another cross-section of the holotype x2. A few faint septal
ridges are indicated on some of the inner cysts. Slide 48. Cat.
3013. -

16. Cystiphyllum sp page
Longitudinal section of the specimen -described. x2. Slide 42.
Cat. 3026,

17. Amplexus cf. lojopingensis Grabau page

Transverse section of specimens 3435 across calyx in which lies
a small Holopea. Septal ridges and external septal groaves are
shown. =2, Slide 36. Cal. 3023.
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Sig. 18.

Tig. 19.

EXPLANATION OF PLATE III (Cont.)

Amplexus cf. lojopingensis Grabau. page 235
Cross-section of another individual showing the short septa

x 2. Slide 44. Cat. 3j027.

Amplexus of, lojopingensis Grabau page 235
Longitudinal section of the lower part of the section from

which fig. 17 was cut, showing the distant tabulz and a
suggestion of a root-like extension on one side. x 2. Slide 35.

Cat. 3022,
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