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. 1

Rhizopoda 1

L Foraminifera d'Orbigny 1

Fusulinidae Moller 1

Ozawainellinae Thompson & Foster 1

® Ozawainella Thompson 1

Ozawainella hunanensis Chen (^) 1

S NanJiinella Lee … 2

Nan\inella in flata (Colani) 2

Schubertellinae Skinner 2

Yangchienia Lee 2

Yangchienia l^wangsiensis Chen ( ) 2

Boultoninae Skinner & Wilde 2

© Gallowaiinella Chen 2

Gallowaiinella minima Chen() 2

Schwagerininae Dunbar & Henbest 3

Schwagerina Moller 3

Schwagerina subobsoletus var. ol^uboensis Ozawa 3

Schwagerina tieni Chen( ) 3

Schwagerina l^wangchiensis Chen() -' 3

Schwagerina henbesti Chen() 3

Schwagerina wuhsuehensis Chen( ) 4

Schwagerina paralpin a Chen( ) 4

Schwagerina megalocula Chen( ) 4

Schwagerina longipertica Chen( ) 4

Schwagerina yiii Chen( ) - 4

Schwagerina sf^inneri Chen() 4

Schwagerina tienchiaensis Chen( ) 5

Schwagerina ex iIis Schwager • 5

Schwagerina lingyunensis Chen ( ) '

• 5

Schwagerina mengi Chen() 5

Schwagerina brevipola Chen() 5

Schwagerina multialveola Chen() 6

Schwagerina sunt Chen() 6

Schwagerina chinensis Chen ( ) 6

Schwagerina hunania Chen (s^r^S) 6

Schwagerina yunnanensis Chen( ) 6

Schwagerina longitermina Chen( ) 6

Schwagerina hupehensis Chen ( 7



6 ^

Schwagerina pactiruga Chen() 7

Schwagerina granum avenae Roemer 7

® Chusenella Hsu 7

Chusenella tingi Chen() 8

Chusenella deprati Ozawa 8

Chusenella conicocylindrica Chen() 8

Chusenella douvtllei (Colani) 8

Parasck tvagerina Dunbar & Skinner 9

Paraschwagerina shengt Chen() 9

Verbeekininae Staff & Wedekind 9

Verbeekina Staff • 9

Verbee^ina verbee^i Geinltz • 9

Verbee^ina verbee^i sphaera Ozawa - 9

Verbee^ina ellipsoidalis Chen ( ) •• 9

Verbee^ina crassisptra Chen.( ) 9

Misellina Schenck & Thompson 10

Misellina lepida (Schwager) 10

Misellina major Deprar • 10

Misellina compacta Chen( ) 10

Pseudodoliolina Yabe & Hanzawa 10

Pseudodoliolina ozawai Yabe & Hanzawa 10

Neoschwagerininae Dunbar & Condra 11

Cancellina Hayden 11

Cancellina schellwieni Deprat 11

Neoschwagerina Yabe 11

Neoschwagerina simplex Ozawa 11

Neoschwagerina craticulifera Schwager •' 11

Neoschwagerina douvtllei Ozawa 12

Neoschwagerina colaniae Ozawa 12

Neoschwagerina multicircumvoluta Deprat 12

Neoschwagerina leei Chen ( ) 12

Neoschwagerina margaritae Deprat 12

Neoschwagerina megaspkerica Deprat 13

^^^ Yabeina Deprat 13

Yabeina shiraiwensis Ozawa 13

Yabeina inouyei Deprat - 13

Yabeina proboscis Chen C) 14

Yabeina sp. 14

Aighanella Thompson 14

Ajghanella schenc\i Thompson 14

Aighanella sumatrinaejormis Gubler 14^ Sumatrina Volz - 15

Sumatrina annew Volz 15

Sumatrina longissimu Deprat 15

15

^« 17

tij
•

72



11

.
Schwagerina, Chusenella, Verbe—u,

Misellina, Pseudodoliolina, Neoschwagerina, Yabeina, Afghanella, Sumatrina

^ ^
20—30 Verbeckina verbeel{i Geinilz, Misellina lepida Schwager

Verbeekina verbee\i Geinitz

Misellinu lepida Schwager Pseudodoliolina ozawai Yabe et Hanzawa Neo-

sckwagerina cratictilijera Schwager -, r[5 Neoschwagerina margaritae Deprat(^
Sumatrina annae Volz |U Sumatrina longissima Deprat

15 53 32

.
Rhizopoda L Foraminifera d'Orbigny

Fusulinidae

Ozawainellinae Thompson & Foster, 1937

Ozawainella Thompson, 1935

Ozawainella anguiata (Colani) = Fusulinella angulata Colani, 1924

"I'lli

^^^::/# fei/f^ iwn—t

Ozawainella hunanensis Chen( j

mm. 1, iwi I- i)

, 'AHH'|lli4 1.46 -1.65 i 2.75-2.87 ^^' 9, '^"^^^
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45°

0.13

Neoschtvagerina craticulijera Su ina annae

Nankinella Lee, 1933

Nankinella orbicularia Lee, 1931

,
Nankinella inflata (Colani)( I, 4-7)

, ;,
Schubertellinae Skinner, 1931

Yomgchienia Lee, 1933

Yangchienia iniqua Lee, 1933

,
Yangchienia kwangsiensis Chen(

)

()iS I, 8—11)

, 1.43 0.89

; ;
Sckwagerina exilis Schwager Afgkanella schencki

Thompson

Boultoninae Skinner & Wilde, 1954

Gallowaiinella Chen, 1937

Gallowaiinella meitienensis Chen = Gallowayina meitienensis Chen, 1934

Gallowaiinella minima(

)

mt& m 22—24)

2.60 i 0.54 11 ,
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^

Ŝchwagerininae Dunbar & Henbest, 1930

Si Schwagerina MoUer, 1877

Schwagerina princeps (Ehrenberg) = Borelis princeps Ehrenberg, 1842

?^ PiVi^^

Schwagerina subobsoletus var. okuboensis Ozawa
imm I. iwi 12)

3.61 1.33^
Neoschtvagertna leei Chen

Schwagerina tieni(

)

()K I, m 13—16)

, i"i 2.79 0.69 4.49

1.08 fc^

0.09

Schwagerina kwangchiensts ()
mm. I. m n, is)

6.15 1.54^
0.28

Chusendla depratt Ozawa

Schwagerina henbesti(

)

(mi& I. [»i 19—21)

ft 8.28 2.42

U—
'; 0.08 HU «1^^^ Chusenella douvillei (Colani) Neoschwagcrina

craticulija'a Schwager
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Schwagerina wuhsiiehensis(

)

( II, 4—6)

6.50 1.43

^;^ 0.08

Chusendla douvillei (Colani) Neoscktva-

gerina craticulifera Schwager -

Schwagerina paralpina (

)

()IS II 9—11)

* 7.2 2 2 .42, ttl:
0.20

Chusendla douvillei (Colani) , Chusendla tingi Chen

Schwagerina megalocula(

)

( KR II, 12)

5.59 1.88^ l&a^

0.32—0.56

P

, '

Schwagerina longipertica(

)

(K II, 7 8)

5.47 1.42 5^,, ' fii? (1

•liffi: 0.14

Schwagerina yiii(

)

(JR II, 19)

. 5.38 1.15^ 0.02

Chusendla deprati Ozawa

Schwagerina skinneri(

)

(m II, 13—15)

5 .0 3 2 . 36
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^^
0. 28

3

15 Chusenella douvillei Colani Chusenella depiuti Ozawa

Schwagerina tienchiaensis (^)
(Hi HI. m 1

)

5.86 2.51 ^
0.26

; Chusenella deprati Ozawa,

Schwagerina ex ilis Schwager

(.mm HI, m 6. 7)

5.41 2.01 ;; 0.29

Verbee^ina verbeeJ^i Geinitz Neoschwagerina douvillei Ozawa ^15

5

Schwagerina lingyunensis(

)

' ()iR III, m 8—10)

5 .1 2 I. 92 !^
0.40

S Cancellina sckellwieni Deprat

Schwagerina mengi(

)

(^Rg. V, m 1—3)

9 . 47 % 5.62;,^^,^^:0.59
VerbeeJ^ina v^rbeekj Geinitz ^ Neoschwagerina craticidijera

Schwager

o

Schwagerina brevipola (^)
(MRR V, m 4-7)

4.46 2.36-
^ 'lfi (1

0.14
.
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Schwagerina multialveola(

)

()!R V 8)

6. 93 3.04

^,
0.09

Sumatrina annae Volz

Schwagerina sunt(

)

( V 9)

6.94 3.04 8>^

0.20

S"matrina annae

Schwagerina chinensis (
()iR V m 10)

10.44 4.30,^
0.37

Schwagerina hunania(

)

( III, 11 13)

,, ,
0.22

Sumatrina annae Volz

Schwagerinna yunnanensis(

)

( IV, 1—3)^^^ 7.10 2.72

0.37

ii? , Verbee}(.ina verbeeJ^i Geinitz Neoschwagerina craticulifera

Schwager

Schwagerina longitermina(

)

( IV, 4—6)

11.07
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3.57 ffi;

[I

0. 2 6

Ckusenella douvillei (Colani)

Schwagerina hupehensis(

)

( VIII, 1-3)

11.18 2.51; )^^ ^IS ; 0. 2 3

Schwagerina pactiruga(

)

( VIII, m 4,5)

a !m
!^ , :

0.17

Schwagerina granum-avenae Roemer

{[am VIII, 6—10)

12.66 3. 34

10 7>^ :#
7.25 2.69 ,^

0.20

Ckusenella deprati Oz Ch ella dou-

villei

Chuserxella Hsu, 1942, emed. Chen, 1955

Chusenella ishanensis Hsu, 1942

IS, ^^^

1942

Cfn"enella ishanensis Hsu),

mo 2 5, mi ®
^,:1 ] ,'& <twi3Tn &
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,

Chusenella tingi(

)

(m II, 1 3)

4.05 1.77^^
Ck"senella deprati Ozawa

Chusenella deprati Ozawa
()iR II, 16— 18)

6.09 2.69 ^^
Chusenella douvillei (Colani)

,
Verbeet(ina verbeel{i Geinitz, Neoschwagerina craticulifera Sumatrina

annae Volz

Chusenella conicocylindrica(

)

( IV, 7,8)

6.57 2.34

; ,
;^

0.09 ,
Chusenella douvillei (Colani)( III, 2—5)

, 7.07 3.18,; ;
0.17 ,

Verbee^ina verbeeki Geinitz Neoschwagerina craticulifera
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Paraschwagerina Dunbar & Skinner, 1936

Paraschwagerina gigantella (White) = Schwagerina gigantella White, 1932

Paraschwagerina shengi Chen (^)
mm. VI. 1-4)

7.69 6>^ 8>^,
f^lS: ^ ;

0.31 ^
Verbeekininae Staff & Wedekind, 1910

Si Verbeekina Staff, 1909

JR Verbeekina verbeeki (Geinitz) = Fusulina verbeeJ{i Geinitz, 1876

fSIS;

Verbeekina verbeeki Geinitz

( IX, 5, 6; XIII, 1, 2)

12 10.95 8.67

0.05

U

Verbeekina verbeeki sphaera Ozawa
([Si IX, 11, 12)

2.48 2.16

Cancellina schellwieni Deprat

Verbeekina ellipsoidalis(

)

(BaKR IX, ta 1—4)

6.24 4.77 13 .
Verbeekina verbeeki Geinitz Gancellina schdlu'icnt

Deprat

Verbeekina crassispira

)

(tais. IX, isfl 7—10)

5.87 5.38 13
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Verbee^ina verbeek} Geinitz ^
;

Cancellina schellwieni Deprat

Misellina Schenck & Thompson, 1940

Misellina lepida (Schwager) = Schwagerina lepida Schwager

.

Misellina lepida (Schwager)( VI, 5—8)

6.42 4 . 85 IS

0.11

^

Misellina major Deprat

(M.IS. VI, 9 11)

, 8.34 5.53 14

'

Misellina compacta(

)

(,>^ IV, 9 11)

4.83 2.33 12

Misellina lepida Schwager Chusenella douvillei

Pseudodoliolina Yabe & Hanzawa, 1932

Pseudodoliolina ozawai Yabe & Hanzawa, 1932

Pseudodoliolina ozawai Yabe & Hanzawa

( R6 IV, 12—14)

5.1 2 2.10 12
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0.14 0.27

» ^
Neoschwagerininae Dunbar & Condra, 1928

Si Cance'"a Hayden, 1909

Cancellina primigenia Hayden^ = Neoschwagerina primigenia Hayden, 1909

Cancellina schellwieni Deprat

(RSiSR XII, [Si 1—3)

, gij 3 .00 I. 77

, 0. 3 —0.35

Verbee— verbee^i GelDixz Neosck-

wagerina simplex Ozawa

Neoschwagerina Yabe, 1903

Neoschwagerina craticulifera (Schwager) =Schwagertna craticulifera Schwager, 1883

, ; :
; ;

,

Neoschwagerina simplex Ozawa
XII, 13—16)

, 4 .64 2 . 96 10

0.1 7

Verbeekina verbeeki Geinitz,

Neoschwagerina craticulifera Schwager( XII, \&\ 10—12)

5.38 - 6.38 3.25—3.50 1:1.

13 14

^
2 —3
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0.20

0.04—0.08

Neoschwagerina douvillei Ozawa
(MWi XIII, 3—7; )i£ XIV, 7)

5.98 3.28 15>^

3—4

0.35, Chusenella douvillei Colani, Neoschwagerina megalo-

spherica Deprat Sumatrina annae Volz

Neoschwagerina colaniae Ozawa( XIV, 1—4)

3.25 2.54 13 ,, ; 0.07

Sumatrina annae Volz

Neoschwagerina multicircumvoluta Deprat

()IR XIV, 5, 6)

• 18>^ 4.02 3.27 2'

Neosckwagerina craticulifera Schwager

Neoschwagerina leei(

)

( XI, m 1—6)

27—28 6.86 5.62

2—3 , 0.10

Chusenella douvillei Colani, Verbee\ina uerbeek}

Geinitz Sumatrina annae Volz

Neoschwagerina margaritae Deprat

X, M 1—3)

5.28 4.11 17
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vW;

3—4

tJ 0.10

3

Neoschwagerina megaspherica Deprat

(SISS. X, lai 4-8)

, 7.63

3.57 ^ 1:2.1 '
16—19

,,
0.77

Neoschwagerina douvillei Ozawa

Yabeina Deprat, 1914

Neoschwagerina Yabeina) inouyei Deprat = Neoschwagerina globosa

Yabe = Yabeina globosa (Yabe) 1914 ^
Yabeina shiraiwensis Ozawa

()IR XIV, 8—10)

13 17 8.34 % 3.27

, 2—3

IE

0.44

Chusenella douvillei Colani, Chusenella ieprati Ozawa ^ Sumatrina annae Volz^ Chusenella douvillei Colani

Neoschwagerina craticulifera Schwager

Yabeina inouyei Deprat

ViAm. XI. [» 7, 8)

IS—20 8 .10 5.03
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S t,'ina annae Volz

Yabeina proboscis(

)

( XIII, 8— 10)

17 9 .05

2.96

0. 2

Yabeina sp.

()iR VII, 12)

15 3.1(5

Neoschwagerina douvillei Ozawa

Afghanella Thompson, 1946

Afghanella schencki Thompson, 1946

Afghanella schencki Thompson, 1946

(lailig, XII, 4
9)

, 10 3.73 2.51;
,

0.24

Afghanella sumatrinaeformis Gubler

([S^SS. VII, [Mi 9—11)

, 12 8.61 4.61

0.62

® ^ Verbeekina verbeeki Geinitz R Neoschwagerina sp.
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Sumatrtna Volz, 1904

§^ Sumatrina annae Volz, 1904

Sumatrina annae Volz

(mjiR VII, m 7, 8)

7 4.10 1.60; ;
0.26;

Sumatrina longissima Deprat

()iR VII. IS! 4—6)

9 10 5 . 59 1.(52

f|5i: 0.28

S Ve,'beekina verbeeki Geinitz Sumatrina

annae Volz
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PREFACE

The present part treats of the Fusulinidae of the Maok'ou limestone in the southwestern provinces of China and

Its equivalents, such as the Chinghsichung limestone ot Hunan and the Wuhsueh limestone in Hupeh. These lime-

stones are in thick, beds and whitish-gray colour, occasionally with siliceous nodules rarely scattered in the lower beds.

In Kwangsi Province the Maok'ou limestone is reported to be well developed up to a thickness of several hundred

metres. According to Dr. T, K. Huang, this limestone in Kvveichow Province is about one hundred metres thick

The Chinghsichung limestone in Hunan and the Wusuch limestone in Hupeh likewise all reach around one hundred

metres in thickness.

In southeastern Hupeh the Wuhsueh limestone overlies about sixty metres of silicified shales probably equivalent to

the Kufcng formation and underlies the Tanshanwon coal series, which, in turn underlies the thin-bedded Taych lime-

stone of the Triassic age.

The Permian rock sequence in Hunan is nearly the same as in Hupeh only except for the underlying siliceous

beds which seem to be not so well developed in that province.

The relation of the Maok'ou limestone with the rocks lying above and below in the southwestern provinces is at pre-

sent not yet quite clearly known.

The fusulina fauna of the Maok'ou limestone and its equivalents is composed largely of the highly advanced forms

such as Schwagerina, Chusenella, Misellina, Pseudodoliolina^ Neosch wagerina^ Yabeina, Afghanella, and Sumatrina. The

other genera are represented only by few species. In this paper 58 species are described, of which 32 are new species.

The exact vertical distribution of the leading forms is yet uncertain, but the general distributional condition in vertical

range may be stated as follows:

Pseudodoliolina ozawai Yabc et Hanzawa, Cancellina schellwiem Deprat, Neosch tva^erina craticulijera Schwager,

Misellina Itpida Schwager and Verbeef^ina v€rbeel{i Geinitz usually occur in the lower part ot the Maok'ou limestone.

Chusenella douvillei (Colani), Neosch wagerina margaritae Dcprdii^Yabeina tnouyei Deprat, Ajghandla schencl^t Thomp-

son, Ajghanella sumatrinaejormis Gubler, Sumatrina annae Volz and Sumatrina longissima Deprat arc found in the

upper part.

The material described in this paper was collected mostly from the Chinghsichung limestone in Hunan with a

moderate part from the Wuhsueh limestone in Hupeh. An additional supply from Kwangsi Province was submitted to

me by Messrs, C. Li and W. Y. Cheng. A small part of the material was also obtained from the Province of Yunnan.

I am greatly indebted to Dr. J. S. Lee for his kind direction and encouragement. Much obliged also I feel to

Messrs. C. C. Tien, H. C. Wang, T. Y. Liu, H. M. Meng, C. Li and W. Y. Chang tor their kind supply of

the useful material. To miss Y. Ho, who earnestly helped me in the preparation oi plates ot figures, I herewith express

my hearty thanks. .
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DESCRIPTION OF SPECIES

CLASS RHIZOPODA

Order Foraminifera d'Orbigny

Subfamily Ozawainellinae Thompson & Foster, 1937

This subfamily contains the minute forms; the test is lenticular to subspheroidal, involute or evolute; the periphery

IS angular or rounded; the axis of the test is shorter than the other diameters; the spirotheca is gernally composed of

tectum and inner and outer tectoria, or consists of tectum, diaphanolhcca and tectoria, or only of tectum and diaphan-

otheca in the advanced forms; the septa are usually unfluted; the aperture is singular; the chomata are well developed

throughout the shell, the proloculum is small.

Ozawainellinae are known from the late Carboniferous to the Permian.

Genus Ozawainella Thompson, 1935

Genotype Ozawainella angulata (Colani) = Fusulinella angulata Colani, 1924

Test is small and lenticular, with the axis shorter than the other diameter. Periphery is subacutely angular. The

proloculum is small. The whorls are bilaterally symetrical. Chomata are strong with a steep slope toward the tunnel

and a gentile slope on the outer side. The tunnel is reniform. The spirotheca is thin, consisting of a thin tectum, a thin

diaphanotheca and thicker tectoria. Septa are plane.

Range: Middle Carboniferous to Permian.

Ozawainella hunanensis Chen sp. nov.

(PI. I, figs. 1—3)

Test small, lenticular with the umbilical region roundly inflated and the periphery moderately angular. The axial

length is 1.46~ 1.65 mm and the median width 2.75 2.87 mm. The ratio of the length to the width is 1:1.9. Whorls

arc numerous, 9 in number, and are highly vaulted so that the median zone forms an acute angle of about 45°.

The width of the whorls is found as follows (in mm):

I 0.38 V 1.68

II 0.56 vn 2.08

III 0.77 VIII 2.39

IV 1.00 IX 2.75

V 1.33

Spirotheca thin, measuring 0.023 mm thick in the outer whorls, consisting of three layers: the tectum, the diaphan-

otheca and the inner tectorium. The outer tcctorium seems to be not well developed.

Septa thin, almost plane; their number in the whorls is unknown.

Buccal aperture yoke-shaped, low and narrow, being 0.11 mm broad in the fifth volution and 0.17 mm in the

eighth.

Chomata are represented in two small ridges on the slopes near the edge.

Proloculum circular in axial section, with a diameter ot 0.13 mm.

Horizon and locality: In the lower part of the Chinghsichung Limestone, Hut'ien, Hsianghsiang County, Hu-

nan Province. The associated forms are Snmatrma annac Volz and Ncoschwagerina craticulijera Schwager. It is also

found in the Maok'ou Limestone at Chienkiang, Kwangsi Province.
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Genus Nankinella Lee, 1933

Genotype Nankinella orbicularia Lee, 1931

Test medium-sized, lenticular, with sharply rounded periphery and convex umbilicus. Whorls numerous. Wall

composed of tectum, thin diaphanothcca and an inner tcctorium; septa almost plane; proloculum small; Chomata strong;

aperture slit-like.

Range: Permian of Asia, Europe and America.

Nankinella iitflata (Colani)

(PI. I figs. 4—7)

1924. FusuUnella injlata, Colani: Mem. Sen/. GeoL Vlndochine, Vol. XI Fasc. I, pp. 77 7S; PI. XV figs. 3
5,

7—10, 13, 15.

Test discoidal with an axial length shorter than the median width. The former is 2.36 mm and the latter 3.04

mm measured from a specimen of eight whorls; the pro portion of the length to the width is 1:1.3. The periphery

of the test is round. Whorls are close, 8 or 9 in number, distending thus tardily that the increase in whorl-height is

scarcely perceptible in the last whorls.

Two measurements of whorl-width are tabulated below:

Whorls

S|)ecimen

I m IV V VI w

0.56 0.97 1.33 1.68 2.07 2.42 2.75 3.04 5625
Width (in mni)

0,53 0.72 1.06 1.45 1.83 2,19 2.51 2,90 5629

Spirothcca is thin, but slowly thickens while coiling torward, about 0.05 mm thick in the last whorl. In a

bad state of preservation, the composition of the spirotheca cannot be clearly observed, but it appears to consist of three

layers: the tectum, the diaphanothcca and the inner tectorium; the diaphanothcca is several times thicker than cither of

the other two.

Septa thick and short, almost plane. They count 26 in the last volution.

Buccal aperture very narrow, crescentic.

Chomata appear in the form of monoclinal ridges on the slopes near the vaulted periphery.

Proloculum nearly spherical, fairly large, 0.23~0.29 mm in diameter.

Horizon and locality: It occurs alone in certain beds in the Maok'ou Limestone, Chungshan, Kwangsi Province.

Subfamily Schubertellinae Skinner, 1931

This subfamily contains small fusulinids; their tests arc small and fusitorm, the juvenile volutions are coiled askew

to the outer whorls; the spirothcca of the primitive forms is composed of tectum and inner and outer tectoria, but

in the advanced forms it is composed of tectum diaphanothcca and inner and outer tectoria, the spirotheca of some forms

is composed of a thin dense layer; the septa of the primitive forms are straight throughout the length of the test, while

those of the advanced forms are fluted in the polar regions but straight in the central part ot the test; the aperture is

singular; chomata are well developed; the proloculum is minute.

This subfamily occurs from the Middle Carboniferous to the Permian.
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Genus Yangchienia Lee, 1933

Genotype Yangchienia iniqua Lee, 1933

Test very small, fusiform; the inner whorls cndothyroid with an axis of coiling nearly at right angles to the next

whorls. Spirotheca very thin, composed of tectum and diaphanotheca without tectoria; septa plane, chomata extra-

ordinarily strong and wide, sloping away from the tunnel toward the poles.

Ran^^e: Permian of Asia and Europe.

Yanghienia kwangsiensis Chen sp. nov.

(PI. I, figs. 8—11)

Test small, fusiform, considerably vaulted in the median zone, pointed at the poles. It measures 1.43 mm long and

0.89 mm broad; the proportion of the width to the length is 1:1,6. All the whorls arc compact; the first two globular,

the rest fusiform and roughly following the contour of the test. The number of whorls is not less than 7

The width of the whorls measured from two slightly eccentrically axial sections is tabulated below.

Whorls

Specimen

I in IV V w

Width (in mm)
0.15

0.15

0.22

0.22

0.31

0.32

0.41

0.41

0.54

0.54

0.71

0.66

0.89

0.70

5305

5311

Spirotheca particularly thin, composed of only two layers; the tectum and the diaphanotheca; the tectoria are

absent. It measures only 0.027 mm thick in the outermost whorl.

Antethecac almost unflutcd; the antcthecal number is not known.

Buccal aperture narrow being 1/10 the length of the whorl.

Chomata strongly built into two broad and high ridges which rise up to more than two thirds the height of the

chamber. The outer side of the chomata distantly extended laterally into the vicinity of the poles in some cases.

Axiai fillings entirely absent.

Proloculum has not been excellently prepared out, but is roughly estimated at 0.05 mm in diameter. The genera!

shape is spherical or spheroidal.

Remarks: This form is characterized by the fusiform test, the thin spirotheca and the arge chomata. It is rather

similar to the Chihsia form Yanchtenia iniqua Lee in the internal structure but differs from the latter chiefly in the

fusiform contour of the test.

Horizon and locality: This species occurs rather in abundance in the Maok'ou Limestone in the hills 10 kilometres

east of Liangyun, Kwangsi Province. The associated forms are Schwagerina exilis Schwager and Cancellina schellwieni

Dcprat.

Subfamily Boultoninae Skinner & Wilde, 1954

This subfamily consists of the small forms; their tests are fusiform to subglobular. The proloculum is small or

even minute. The juvenarium is generally coiled askew to the outer whorls and is lenticular or discoidal in shape. The

spirotheca is composed of a tectum and a diaphanoiheca. The septa are strongly fluted. The aperture is singular. The

chomata are developed throughout the test.

At present time all the described forms arc from the Permian rocks.
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Genus Gallowaiinella Chen, 1937

Genotype Gallowaiinella meitienensis Chen, 1934

The test of Gallowaiinella is small and subcylindrical: the spirotheca is composed of thin tectum and thin diaphan-

otheca; the septa are thin and intensely fluted for the whole surface to form high and regular folds. The chomata arc

absent. The buccal aperture is very narrow and the tunnel widens very slowly. The axial fillings arc usually developed

in the inner whorls. The proloculum is small and spherical.

Remarks: The first form of the present genus was described by me in 1934 under the name Gallowaiina meitienensis

from the Meitien Limestone in Southern Hunan. The specimens were collected by Mr. Y. Y. Lee. The horizon

of the limestone is somewhat doubtful. According to Mr. Lee the Meitien Limestone is above the Permian coal scries

and may be equivalent to the Dealing Coal Series in Hunan Province. Therefore the limestone containing the discussed

form may be equivalent to the Changing limestone which is widely distributed in South China.

The generic name Gallowaiinella was proposed by me to replace Gallowaiina in 1937, for the latter name differs

from Ellis' Gallowayina only in a letter and therefore is a homonym of it.

Range: Upper Permian.

Gallowaiinella minima Chen sp. nov.

(PI. I, tigs. 22—24)

It is a rare species in the Chinghsichung -imestone of Hunan Province. Only two para-axial and some oblique

sections have been prepared. A para-axial section very close to the proloculum is 2.60 mm long and 0.54 mm broad and

has five whorls revealed including the first one which has an axis ot convolution at a great angle to that of the

outer four volutions. The first whorl consists of narrow chambers with extremely thin septa which smoothly bend

anteriorly and downward. The second whorl, or the first one ot the second stage, is globular and the rest quickly

extend laterally to take an irregularly cylindrical form with the median zone slightly vaulted. The polar parts of the

last volution are prodigiously prolonged, the median zone flattens and the depressions disappear. All the whorls arc

closely coiled. The spirotheca is exceedingly thin, composed of tectum and translucent diaphanotheca of which, also owinjj

to ill-preservation, the inner boundary is difficult to be clearly delimitted. Septa arc probably unfluted in the first whorl

and this may hold true for the second volution; those in the other ones are regularly folded from pole to pole, having

only a small unaffected portion in the upper margin. The shape of the buccal aperture is unknown. The Chomata are

not developed. The axial fillings arc poorly built as two small masses in the lateral regions ot the third volution. The

shape and size of the proloculum are at present not yet known.

Remarks: In the structure of the spirotheca and the folding of the antethccae, this speci" much resembles

Gallowaiinella meitienensis Chen, but the cndothyral chambers in the first whorl and the more extended polar parts of

the last whorls arc the points available for distinguishing it from the latter species. In addition, the adull form of

Gallowaiinella meitienensis Chen generally possesses six or seven whorls, while the present form has only rive volutions.

Whether the present specimens are the young forms or not cannot be decided. But in want of larger forms with more

whorls the specimens obtained perhaps have reached the mature stjige. As the material is so meager, the determination

is still more or less tentative.

Horizon and locality: This species occurs in the Chinghsichung Limestone, Hsianghsiang County, Hunan Province,

and in the Wuhsueh Limestone, Kwangchi County, Hupeh Province.

Subfamily Schwagerlninae Dunbar & Henbest, 1930

This subfamily is composed of small or large fusulinids, the test is fusiform, subcylindrical or globular; the pro-
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loculum is small or large; the spirothcca is composed of tectum and keriotheca; the septa are weakly or strongly

fluted; the aperture is singular; the chomata are well developed, rudimentary or lacking.

Range: From the Upper Carboniferous to the Permian.

Genus Schwagerina Moller, 1877

Genotype, Schwagerina princeps (Ehrenberg) =^fior<f/;y pnnceps Ehrenberg, 1842 .

Test fusiform to subcylindrical; wall composed of tectum and keriotheca. Tunnel slite-like, median; chomata arc

wanting or rudimentary and confined to the inner whorls. Septa strongly fluted and the opposite folds of the adjacent

septa meet near the base, subdividing the meridional chambers into cell-like chamberlets.

The species formerly described under Pseudofusulina of Dunbar and Skinner are now referred to the old name

Schwagerina, and Pseudofusulina is a syhonym. Pseudosch wagerina and Paraschwagerina were proposed by Dunbar and

Skinner to embrace the forms which had been put under Schwagerina of the old conception of the genus.

Range: Upper Carboniferous and Permian.

Schwagerina subobsoletus var. okuboensis Ozawa

(PI. I, fig. 12)

1927. Schellwienia subobsoleta var. okuboensis, Ozawa: four, Fac. Scien, To\yo, pp. 149 150; PI. XXXVII, figs.

8a, 9a.

Test small, subcylindrical, more or less vaulted in the median zone, rounded at the extremities. The axial length

measures 3.61 miii, the median width about 1.33 mm. Whorls are close, following the contour of the test. The number

of whorls is 6-7.

A result of measurement is as follows:

Whorls

Specimen

0.19

I m IV V n

Width (in mm) 0.27 0.35 0.46 0.60 0.78

5379
Thickness of spirotheca

(in mm) 0,020 0.022 0.022 0.027 0.027 0.028

Spirotheca thin and slowly thickening outward; alveoli in the keriotheca fairly coarse.

Antethecae not far thinner than the spirotheca, iittk fluted for the large median area and simply folded in the

polar regions. The antethecal number is not known because of lack of the median section.

Buccal aperture is unknown both in shape and size.

Chomata seem to grow to the last whorls, though weak in strength.

Axial fillings in irregularly round masses are in the inner portions of the lateral regions and connected with the

proloculum by means of a small neck.

Proloculum spheroidal, small, 0.10 mm in diameter.

Remarks: The present form is quite comparable with Ozawa's original specimen in the small size, general shape,

compact whorls, thin spirotheca, simply fluted antethecae, small proloculum and other features. Therefore the identifica-

tion is apparently out of question though the material whereupon the determination depends is very scarce.

Horizon and locality: It is a rare species occurring together with Neoschwagerina leei Chen in the Chinghsichung

Limestone, Hungshanticn, Hsianghsiang County, Hunan Province,
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Schwagerina tieni Chen sp. nov.

(PI. I, fig" ii—16)

Test small, elongately fusiform, gently vaulted in the median zone and slightly rounded at the poles. The axial

length and the median width ot a specimen with six whorls measure respectively 2.79 mm and 0.69 mm. In a slightly

para-axial section, the length attains to 4.49 mm and the width 1.08 mm. The axial latio is nearly 1:4 in these two cases.

Whorls arc all fusiform and close, and more so for the first tour or five volutions. The height of the whorl almost

remains constant along the axial direction. The number ot whorls is usually seven in mature forms.

A result of measurement is given below:

Whorls

Specimen

I m IV V w w
0.13 0.20 0.27 0.35 0.49 0.69 0.97 5058

Width (in mm)
0.15 0,20 0.30 0.39 0.53 0.69 5059

Spirotheca thin, slowly and regularly thickening forward, and maintaining the same thickness toward the poles. It

measures only 0.048 mm thick in the last whorl where the thickest part exists. Alveoli in the keriotheca are rather fine.

Antethccae not much thinner than the spirotheca, simply fluted into round folds in the lower halt or more of the

antethecal surface. The polar parts are twisted only to produce simple reticulations. In one case, they are almost un-

flutcd in the large median area in four inner volutions. -

Buccal aperture rather high but very narrow, over one half as high as the chamber and I ,22 as broad as the length

of the volution. The angle of the tunnel is 21

Chomata well developed, running up to the sixth volution, and disappearing rather suddenly in the last whorl.

Proloculum spherical, minute, thick-walled, with a diameter not exceeding 0.09 mm.

Axial fillings developed as two long bars beginning at the very lateral side of the proloculum, and extending and

meanwhile enlarging toward the poles until within a short distance from the extremities of the test.

This species is characterized by the small test, the simple antethecal folding and the well-developed chomata and axial

fillings. The name is proposed after Mr. C. T. Tien.

Horizon and locality: This species is found in the lower part ol; the Chinghsichung Limestone, Hutien, Hsiang-

hsiang County, Hunan Province.

Schwagerina kwangchiensis Chen sp. nov.

(PI. I figs. 17, 18,

Test elongately subcylindrical, slightly curved, very slightly vaulted in the median zone and rounded at the poles.

The axial length is 6.15 mm, the median width 1.54 mm; the axial ratio is 1:4. Whorls close, the tirst three or four

appearing a little more compact. The height oi the whorl does not \ ary much along the direction of the axis. The

number of whorls is 6 or 7.

The following figures represent the rate ot evolution ot the whorls and the strength of the spirotheca.

Whorls

u m IV V
1
H

Width (in mm) 0.38 0.52 0.68 0.91 1.24
1

1.54

Thickness of spirotheca

(in rrun)
0.013 0.013 0.027 0.034 0.041

}
0.041

Specimen

4671
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Spirotheca thin, gradually thickening forward in the spiral direction and maintaining the almost constant thick-

ness in the axial direction. Alveoli in the kcrioiheca moderately fine.

Antethecae fairly thick, rather regularly and intensely folded into close folds almost for the whole surface. The

polar pans of ihe antethecae are twisted (o produce simple anastomoses. The antethecal number is yet unknown.

Buccal aperture ill-defined, low and narrow.

Chomata are doubtfully represented by weak ridges in a few inner whorls, but completely wanting in the outer

volutions.

Axial fillings are lather well developed as two long narrow bars in the lateral regions next to the proloculum, rhe

inner end connecting with the wall of the proloculum, the outer end stopping short from the pole of the test at a

fair distance.

Proloculum nearly circular in the axial section with a diameter of 0.28 mm; the entire form is probably spheroidal.

The wall of the proloculum is peculiarly constructed with three layers, the inner and outer layers composed of a dark,

structureless calcareous matter and interposed by a third lighter and narrower layer in one case. In another specimen

this structure is not present.

Remarks: This form presents difference from Schwagerina exilis (Schwager) in the elongately subcylindrical test,

the more compact whorls and the smaller proloculum. It differs from Schwagerina chthsiaensis ( Lee) in developing

a subcylindrical test and a much larger proloculum. The antethecae arc more intensely and lightly fluted in the present

species, but those in Schwagerina chihsiaensis (Lee) are influenced only in the lower half or more by the action of

folding. In addition, the first two or three whorls in the former form, though somewhat more compact, may be said

as still coiling almost according to the same rate of evolution; in the latter species the early whorls are plainly coiled at

a different rate from that in the next volutions.

Horizon and locality: This form occurs in association with Chusenella deprati Ozawa, and Schwagerina yui Chen

in the lower beds of the Wuhsueh Limestone in the hills 10 kilometres west of Wuhsueh, Kwangchi County, south-

eastern Hupeh.

Schwagerina henbesti Chen sp. nov.

(PI. I, figs. 19—21)

Test subcylindrical, slightly incurved in some cases. The axial length and the median width measure 8.28 mm
and 2.42 mm respectively; the form ratio is 1:3.4. The whorls are developed in two distinct suges; the first stage

is made up of four fusiform and particularly close volutions, and rhe second stage of four subcylindrical and loose whorls.

The total number of whorls is 8.

The width of the whorls and the thickness of the spirotheca are given in the following table.

Whorls

I m IV V ——
Width (in mm) 0.19 0.26 0.35 0.47 0.77 1.06

Thickness of spirotheca

(ill mm) 0.01 0,013 0.020 0.020 0.027 0,068

m

1.84

m

2.41

,068 0.089 I 0.096

Specimen

4635

Spirotheca particularly thin in the four inner whorls in which it measures only 0.014 mm thick in the fourth

volution. The spirotheca of the outer volutions thickens rather rapidly as it coils forward, attaining to 0.10 mm in

the last part of the eighth or rallier the early portion of the ninth volution. The alveolar structure of the keriotheca

is moderately fine.
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Anteihccac almost plane in the early dcvtlopmcntal stage as mentioned above, while they are intensely and more or

less irregularly fluted almost to the upper margin in the later stage of development. As to the thickness of the antcthecae,

those in the inner whorls are nearly as thick as the spiral wall, but they arc much thinner in the outer ones. The

antcthccal number is unknown.

Buccal aperture slit-like, low and narrow.

Chomata weak but distinct, only observed in the inner fusiform whorls.

Proloculum circular in the axial section, small with a diameter of only 0.08 mm.

Axial fillings are built as two irregular narrow bars in the lateral regions of the axial zone without intruding into

Ihe inner compact whorls.

This species is named in honour of L. G. Henbest.

Horizon and locality: The specimens of this species arc obtained from the Wuhsueh Limestone, Kwangchi

County, Hupch Province in association with Chuscnclla douvillei (Colani) and Neoschwagerina crahculifera Schwager.

Schwagerina wuhsiiehensis Chen sp. nov.

(PI. II, hgi. 4—6)

Test small, regularly fusiform in typical forms; in some cases the lateral parts close to the poles arc slightly

contracted and consequently the poles tend to be somewhat produced with blunt ends. The axial length and the median

width are 6.50 mm and 1.43 mm respectively; the axial ratio is 1:2.5. The first four whorls are extraordinarily close, but

the others are comparatively loose. As a whole all the whorls are tightly and regularly coiled so that the height of the

chamber shows little variation in the axial direction. A long and narrow axial filling is well developed in cither

lateral region between the pole and the proloculum, and this feature seems to be very persistent in this species. The

number ol whorls is 7 to 7'/.

The width of the successive whorls is shown by the following figures (in mm):

I 0.13

II 0.19

III 0,26

IV 0.37

V 0.53

VI 0.82

VII 1.18

Spirotheca exceedingly thin in the first volution and gradually becoming thick in the other whorls. The maximum

thickness is but 0.05 mm in the sixth whorl. The alveoli of the keriotheca arc moderately fine.

Antethccae arc little fluted in the first four compact whorls. The lower half of those in the next volutions is

folded into angular folds. In the last one or two wh oris, broad and round loops are formed along the whole

antethecal surface. The antethecal number is 19 23 24, and 29 rcspectivly in the last four volutions.

Chomata poorly built as two small ridges only in the inner whorls, probably absent in the outer ones.

Buccal aperture low and narrow, measuring 0.20 mm long and 0.04 mm high in the anterior part of the seventh

volution.

Proloculum spherical, minute, having a diameter of 0.08 mm.

Horizon and locality: This species occurs in moderate abundance in the lower beds of the Wuhsueh Limestone,

Kwangchi County, Hupeh Province, with Chuscnclla douvillei Colani and Neoschwagerina craticulijera Schwagcr as its

associates.
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Schwagerina paralpina Chen sp. nov.

(PI. II, figs. 9—11)

Test subcylindrical, more or less slender, with the extremeties roundly terminated. The axial length is 7.22 mm
and the median width 2.42 mm in a specimen with 61^2 whorls. The axial ratio derived from the above two figures

is nearly 1:3. The first three whorls are fusiform and tight while the rest subcylindrical and rather evolute. The number

of whorls is 6/4'

The results of measurements are as follows:

Whorls

Specimen

n HI IV V vr

Width (in mm)
0.32

0,41

0.50

0.65

0.74

0.88

1.09

1.36

1.62

1.92

2.19

2.39

4786

4787

Thickness of spirotheca

(in mm) 0.027 0.027 0.041 0.045 0.068 0.075 4786

Spirotheca thin, slowly thickening toward the outer whorls, and slightly waving axially and at the same time

varying in thickness to some extent. The tectum is exceedingly thin and is hardly preserved in a great number of

places in the spirotheca; the alveolar structure of the keriotheca is fine. There are two sorts of fibres in the keriotheca.

The short or secondary fibres first appear, one intercalating between the long or primary ones in the fourth or fifth

volution.

Antethecae are much thinner than the spirotheca and more or less irregularly folded into broad folds in the lower

part of the antethecal surface in the early volutions, but the folds become higher, occasionally reaching the upper margin

in the next whorls. The umbilical parts of the inner antethecae are twisted into only coarse reticulations, but those in

the outer ones form complicated and fine anastomoses.

In a somewhat doubtful median section the antethecae are rather widely spaced and their number in the first

five successive volutions is found to be 11 12, 14 17 and 18 respectively.

Chomata not well developed, appearing only as two small doubtful spots on the outer surface of the proloculum

and perhaps running into the second volution.

The shape of the buccal aperture has not been definitely observed; its breadth is about 1/10 the length of the re-

spective chamber in the fifth volution.

Axial fillings are entirely wanting.

• The initial chamber circular in axial section, measuring 0.19 mm in diameter. This value is really a little smaller

than the actual size for the section does not pass through the centre or so. In a median section which is mostly

assignable to the same species there is an ovoid proloculum, of which the short diameter is 0.26 mm and the iong one

0.38.
Remarks: This is a rare species. In the present large collection of ours only an axial section and a median one

have been cut, but the characteristic features are excellently revealed. The large median portion of all the septa is rather

irregularly fluted according to the type of Schwagerina alpina var. vetusta of Schellwien; however the present form

is still quite distinct from the latter in having more whorls, thinner spirotheca and much more complicated polar

networks. There is a still more difference in the development of the chomata between the two forms. In SchcUwien's

fonn the chomaia appear rather strongly developed as observed in the illustrations, while they can scarcely be re-

cognized distinctly in our form. Schwagerina alpina var. anttqua ot Schellwien is more readily distinguished from

the prcisent species in having a more tusitorm test, less coils, simpler polar anastomoses and more irregular and intense
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folding of the septa.

The Uralian form of Schwagerina alpina Schellwien in our country is widely different from the present form in

developing less and looser whorls, in having more irregular antcthccal folding and in forming simple coarse polar

reticulations.

Horizon and locality: This new species is found in the basal part of the Chinghsichung Limestone, 2.5 kilo-

metres south of Hulien Town, Hsianghsiang County, Hunan Province. Schwagerina multialveola, Schwagerina

hunania, Schwagerina megalocula, Schwagerina tingi and Chusenella douvillei are its associates.

Schwagerina megalocula Chen sp. nov.

(a H, fig. 12)

Test subcylindrical, slightly vaulted in the median zone and rounded at the poles. The axial length is 5.59 mm
and the median width 1.88 mm measured from a test which has only four whorls. The axial ratio is nearly 1:3. Whorls

few, four in number, moderately evolute, the inner two volutions more fusiform and the outer ones subcylindrical.

Some measurements are as follows:

Whorls

Specimen

I M

Width (in mm) 0.71 1.05 1.43 1.88

4804
Thickness of spirothcca

(in mm) 0.029 0.029 0.064 0.085

Spirotheca thin in the first two whorls and rapidly thickening in the other two. The tectum appears exceptionally

thick in the last spiral wall, but it is rather thin in the inner whorls. The keriotheca has a fine alveolar structure.

Antcthecae much thinner in comparison with the spirotheca, little fluted in the apertural area and slightly folded

in the lateral zones where only a few low and broad folds are formed in the lower part of the antethecae. In the polar

zone, the antethecae are twisted into simple and large-sized reticulations. Antethecal number in the successive volutions

is not yet known.

Buccal aperture narrow but rather high in the outer whorls.

Chomata absent. Axial fillings are not developed.

Proloculum large, not regular in shape almost rectangular in the axial section, ranging from 0.32 mm to 0.56 mm
in diamctre. The proloculal wall is fairly thick.

This species is a rare one in our collection. Its peculiarities lie in the fewness of whorls, the rapid change in

thickness of the spirotheca, and especially in the large size of the proloculum. There is no already described species

comparable with our form. Though in such scarceness ot material as only one axial section of the test has been

procured it lalher deserves a specific rank.

Horizon and locality: This s[xcics associates with Schwagerina multialveola Chen and Scfiwagerina hsiangh-

siangensis Chen in the lowest beds ot the Chinghsichung Limestone in the southern neighbourhood of Hutien, Hsiang-

hsiang County, Hunan Province.

Schwagerina longipertica Chen sp. nov.

(PI. II. figs. 7 8)

Test small, more cylindrical than fusiform with the median zone slightly vaulted and the ends rouiulcd. The

axial length is 5.47 mm anil the mctlian width 1 .42 mm in a specimen with seven whorls; the axial ratio is 1:3.7.

All the whorls arc close and the Hrsi two or ihrcc arc more so. The inner six volutions arc all clongalcly lusiform and
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with pointed terminations; the last whorl begins to take a subcylindrical shape. The height of the whorl in the polar

region is not very much greater than that in the median part on account of the lateral extension of the extremities of

all the volutions. The lumber of whorls is 7.

The rate of evolution of the whorls and the thickness of the spirotheca are represented by the following figures:

. Whorls

Specimen

I ffl Vf V VI m

Width (in mm) 0.20 0.26 0.37 0.55 0.77 1.06 1.42

5166
Thickness of spirotheca

(in mm) 0.013 0.013 0.020 0.022 0.041 0.054 0.054

Spirotheca exceedingly thin in the first three or four whorls, thence increasing very slowly in thickness in the

other volutions. The alveolar structure of the keriotheca is rather coarse.

Antethecac appear not much thinner than the spirotheca and specially regularly and intensely fluted almost for the

whole surface. In the outer four whorls parallel and compressed folds are regularly disposed even in the near vicinity

of the poles. This phenomenon has not ever happened in other known species. The antethecal anastomoses in the

polar regions are not very complex nor well developed. The antethecac number 18 25 26 in the fourth, fifth and

sixth volutions respectively.

Buccal aperture very narrow, measuring only 0.26 mm wide in the sixth whorl. Its height is unknown.

Chomata have not been observed, probably absent.

Proloculum spherical, small, thickwalled, with a diameter of 0.14 mm.

Axial fillings are well developed as two long bars; their inner ends lying with a small clear space from the pro-

loculum and their outer ends advancing to the very terminations of the sixth whorl* if not intruding the polar regions of

the last volution. The specific name comes from this feature.

Remarks: At first glance, this form seems to be very similar to Schwagerina chihsiaensis Lec. But under strict

examination the present species is yet easily distinguished from the latter in having an evenly constructed test and a

more regular folding of the antethecac. The axial fillings are well developed in the two forms. It is to be

noted, however, that in Schwagerina chihsiaensis Lee they always start from the very neighbourhood of the proloculum,

while in the present form they appear at some distance from it. The proloculum of this new species is smaller than

that of the Chihsia form, though in small quantity. Despite the tact that Schwagerina chihsiaensis and Schwagerina

pseudochihstaensis Chen have a proloculum comparable in size with that of the present species, they are readily re-

cognizable by the simple and somewhat irregular antethecal folding.

Horizon and locality : This species is found in rare occurrence in the Wuhsueh Limestone in the hills 1

kilometres west of Wuhsueh, Kwangchi County, Hupeh Province. It is also represented merely by a median section

in our collection from the Chinghsichung Limestone, Huticn, Hsianghsiang County, Hunan Province.

Schwagerina yiii Chen sp. nov.

(PI. H, fig. 19)

This species is represented only by an incomplete axial section, but the characteristics are distinctly displayed.

The test is elongately fusiform with an axial length of about 5.38 mm and a median width of 1.15 mm. The

proportion of the latter to the former is nearly 1:4.6. There are five compact whorls in this specimen. The median

zone of the test is slightly vaulted and the terminations are pointed.

1 he spirotheca is exceedingly thin but slowly thickening outward, having a thickness of only 0.04 mm in the

last volution. The alveolar structure ot the keriotheca is moderately fine.
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The antelhecae regularly fluted to form round folds in the lower 2/3; a simple network is produced in each of

ihc polar regions. The number of the antethecae is unknown.

On account of poor preservation, the shape of the buccal aperture cannot be clearly observed.

Chomata not developed.

Proloculum nearly circular in the axial section, having a diameter of 0.20 mm.

This form is characterized by the elongate test, few whorls, and particularly the thin spirotheca. It is named

after Mr. T. Y. Yu.

The width of the whorls is found as follows (in mm)

:

I 0.31

II 0.41

III 0.59

IV 0.82

V 1.15

Horizon and locality: This species associates with Chusenella deprati Ozawa in the lower part of the Wuhsuch

Limestone, Ticnchiachung, Kwangchi County, Hupeh Province.

Schwagerina skinneri Chen sp. nov.

II, tigs. 13—15)

Test fusiform, considerably vaulted in the median zone and bluntly pointed at the poles. The axial length measures

5.03 mm and the median width 2.36 mm from a specimen with six whorls; the axial ratio is 1:2.2. The two dimensions

reach as much as 6.21 mm and 3.10 mm in another case. Whorls are fusiform and rather loose, 6 in number. In

a para-axial section they are counted up to SYz.

The result of one measurement is given as follows:

Whorls

Specimen

I

0.62

in W V

Width (in ram) 0.47 0.88 1.14 1.48 1.95

4826
Thickness of spirotheca

(in mm) 0.027 0,034 0.034 0.041 0.048 0.054

Spirotheca thin and slender, slowly increasing in thickness outward; the keriolhecal alveoli moderately fine,

Antethecae exceedingly thin, gently and somewhat irregularly fluted into round folds in the small lower part of the

surface. The polar portion of the antethecae is folded to form simple and loose networks. The antethecal number

is not known.

Buccal aperture narrow but fairly high. The angle of the tunnel is
25"" 37.

Chomata obsolete, only leaving vestiges on the outer surface of the proloculum.

Axial fillings entirely wanting.

Proloculum spheroidal, 0.28 mm in diameter.

Remarks: This form is characterized by the robust test, the thin and slender spirotheca, the simple folding of

the antethecae and the large proloculum. The name is proposed in honor of John W. Skinner.

Horizon and locality: It is found in rare occurrence in the lower beds of the Chinghsichung Limestone, Hulicn,

Hsianghsiang County, Hunan Province. Schwagerina multialveola Chen, Schwagerina hunania Chen, Chusendla

douvillei Colani, Schwagerina megalocula Chen, Chusenella tingi Chen, Schwagerina paralpina Chen and Chusenella

depraii Ozawa are the associates of this species.
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Schwagerina tienchiaensis Chen sp. nov.

(PI. Ill, fig. 1)

Test rather fusiform with the median zone more or less cylindrical and the extremities pointed. The axial length

is 5.86 mm, and the median width is roughly estimated at 2.51 mm for the median zone of the test is broken. Whorls

close and the first three more so. The number of whorls is 6V2«

The widths of the whorls are (in mm):

I 0.38

II 0.53

III 0.77

IV 1.06

V 1.48

Spirotheca thin and slender, 0.06 mm thick in the fifth volution; the alveolar structure in the keriotheca is fairly

coarse.

Antethecae simply and irregularly fluted in the inner four whorls and intensely folded into compressed folds in

the outer volutions. The antethccal number in the successive whorls is unknown.

Buccal aperture extremely narrow and low, measuring only 0.11 mm wide in the fifth volution.

The presence of chomata has not been clearly ascertained, they are absent in most cases.

Axial fillings wonderfully developed in two very large irregularly conical masses, occupying almost the whole

lateral portions of the test leaving only less than one third of the median region free of deposits.

Proloculum spheroidal thick-wallcd, 0.26 mm in diameter.

This species is recognized by the thin spirotheca, the compact folding of the antethecae and especially the

monstrous development of the axial fillings.

Horizon and locality: It associates with Chusenella deprati (Ozawa) in the Wuhsueh Limestone in the hills ad-

joining the town of Tienchiachun, Kwangchi County, Southeastern Hupeh.

Schwagerina exilis Schwager

(PI. Ill, figs. 6, 7) .

1883. Fusulina exilis, Schwager: China, Vol. IV p. 125; PI. XV fig. 15; PI. XVI, figs. 4 5.

1914. Fusulina exilis, Deprat: Mem. Serv. Geol. I'lndochine, Vol. Ill, Fasc. I, p. 17; PL 11 figs. 6-8.

1925. Schellwienia exilis, Ozawa: ]ourn. Coll. Scien. Vol. XIV Art. 6 pp. 33, 34.

Test fusiform, gently vaulted in the median zone, pointed at the ends. In a specimen with six whorls the axial

length is 5.41 mm and the median width 2.01 mm; the form ratio is 1:2.7. All the whorls are fusiform, rather regular

and moderately loose; their height increases slowly in the spiral direction and keeps almost constant in the axial

direction to the vicinity of the poles where the polar parts of the outer whorls more extended laterally. The number

of whorls is 6 or 7.

The widths of the whorls arc (in mm):

I 0.50

II 0.71

III 1.03

IV 1.51

V 2.04

VI 2.57
'
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Spirotheca thin, slowly increasing in thickness as it coils outward. Its thickness in the sixth whorl measures

only 0.06 mm. The alveoli in the keriotheca are rather fine.

The septa in the first two volutions almost unfluted in the large median portion. Those in the next volutions arc

folded into round loops in the lower 2/3 of the surface.

Buccal aperture moderately broad, about 1/8 the length of the whorl; its height is about 1/2 that of the respective

chamber.

Chomaia only developed as two small ridges in the two inner whorls, becoming obsolete in the succeeding

volutions.

Proloculuni subcircular in axial section; its diameter measures 0.29 mm.

Horizon and locality: It occurs in association with Verbeef(ina verbeej^i Gcinitz and Neoschwagerina sp. in the

lower part of the Chinghsichung Limestone at Fengkuanshan, Hsianghsiang County, Hunan Province. This species

is also found together with Verbee/(ina verbeef^i Gcinitz and Neoschwagerina douvillei Ozawa in the Maok'ou Limestone,

Chienkiang, Kwangsi Province.

Schwagerina lingyunensis Chen sp. nov.

(PI. Ill, figs. 8—10)

Test subcylindrical; the axial length is 5.12 mm and median width 1.92 mm measured from a specimen of five

whorls; the form ratio is about 1:2.7. All the whorls are moderately loose; the polar parts of the outer volutions

considerably expanded. The number of whorls is 5 or 6.

The widths of the whorls are given below (in mm):

I 0.53

II 0.78

\ in 1.08

IV 1.50

V 1.92

outer whorls. It measures about 0.06 mm thick in the sixth

into high folds. The septal number is 8 in the first whorl, 15

Spirotheca thin but slowly thickening toward the

whorl.

The entire surface of the septa is intensely fluted

in the second, 19 in the third, and 22 in the fourth.

The shape and size of the buccal aperture are not known; the tunnel appears to be narrow.

Chomata not developed.

Axial fillings entirely absent.

Proloculum spheroidal, large, up to 0.40 mm in diameter.

This species is characterized by the thin spirotheca, the intensely folded septa and the large proloculum.

Horizon and locality: It occurs in abundance, associated with Canctllina schdlmeni Deprat in the Maok'ou Lime-

stone at Lingyun, Kwangsi Province.

Schwagerina mengi Chen sp. nov.

(PI. V figs. 1—3)

Test lar^c, short-fusiform with a considerably vaulted median zone and pointed ends; the axial length is 0.47 mm
and the median width 5.62 mm the form ratio is 1:1.7; whorls loose, regularly increasing in height while winding

outward; whorls are 6 or 7 in number.

The widths ot the whorls arc as lollmvs ( in mm):
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Specimen (6295) (6181)

Proloculum 0.56 0.62

I 1.03 1.03

II 1.55 1.52

III 2.07 2.32

IV 2.76 3.19

V 3.70 4.15

VI 4.82 5.09

Spirotheca very thick in the median portion, plainly declining in strength toward the poles; it measures about

0.17 mm thick in the sixth volution; the alveoli of the keriotheca rather coarse.

Antethecae rather thick, intensely fluted transversely into somewhat irregular, narrow folds almost for the entire

surface; the antethecal number is roughly counted up to forty in the sixth volution in a slightly oblique transverse

section.

Buccal aperture not well defined; the tunnel very narrow even in the outer whorls.

Chomata completely absent.

Proloculum large, spheroidal or spherical with a diameter of 0.56 to 0.59 mm.

Remarks: The more evolute form of the present species is similar to the short type of Fusulina chamchitensis Colani

in the loose whorls, the thick spirotheca, the intensely-fluted antethecae and the large proloculum; but the compact form

differs from the Indochina species in building tighter and more whorls.

Deprat's Fusulina globosa also shows some resemblance to the present form in internal structures, but its test is

more globular than that of the latter.

The faunal association is also different. According to Colani, Fusulina chamchitensis associates with Schwagerina

princeps Ehrenbcrg in the upper Uralian of Indochina. Deprat's form also occurs together with the Uralian species

such as Fusulina cotnplicata Schellwien, Fusulina tenuissima Schellwien etc. But our species is found in association with

the Permian species, in which Neoschwagerina craticultjera Schwager and Verbee^lna t/erbce^i Geinitz are the leading

forms.

Therefore, our form evidently occurs in a higher horizon than the other two species.

In any case the three forms should have some gcnetical affinity for they developed so many similar essential features

that sometimes difficulties rise in the distinction among them.

Horizon and locality: This species occurs in association with Sch wagerina yunnanensis (sp. nov.), Verbeel^ina

verbeet^i Geinitz and Neosch wagerina craticulijera Schwager in the Maok*ou Limestone, Ning-erh, Yunnan Province.

Schwagerina brevipola Chen sp. nov.

(PI. V figs. 4—7)

Test small, ellipsoidal; the median zone regularly inflated and the poles short and rounded. From the latter feature

the specific name is derived. The axial length is 4.46 mm, the median width 2.36 mm, and the axial ratio 1:1.9 in

a typical form with 7 whorls. The first whorl spheroidal, the second and the third volution fusiform, and all the

three are very close; other whorls arc ellipsoidal and comparatively loose. The height of the outer whorls shows no

variation in the axial direction. The number of whorls is 7.

The widths of the whorls and the thickness of the spirotheca are given below:

Whorls

Specimen

I ID IV V m. m
Width (in mm) 0.20 0.31 0.41 0.65 1.15 1.76 2.36

5470
Thickness of spirotheca

(in mm) 0.013 0.023 0.034 0.041 0,054 0.068 0.068
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Spirotheca exceedingly thin in the inner compact whorls, but rapidly thickening in the outer ones. The thickness of

the spirotheca is conspicuously reduced from the median zone toward the poles. Alveoli in the kcriothcca moderately

coarse.

Antethccae in general may be said to be thick, but still much thinner than the spirotheca in the outer whorls.

They are fluted into low and round folds in the lower half of the surface; the polar parts of them arc twisted to

produce fine anastomoses which are pierced by minutes holes and appear finally broken in sections. The antethecal

number is unknown for the median section has not been obtained.

Buccal aperture narrow but rather high, possibly not well defined. The angle of the tunnel is 32".

Chomata weakly built in the early close whorls, but absent in the rest.

Axial fillings arc poorly represented in slight irregular masses only in the lateral regions of the first four whorls,

Proloculum small probably spheroidal, having a diameter of 0.14 mm.

Remarks: This form has some resemblance to the young specimen of Schwagerina multialveola Chen, but can

be distinguished by the slighter folding of the antethecae and the coarser alveoli of the keriotheca. As to the latter

feature the partitions or fibres between the alveoli, as seen in section, are very thin and besides a kind of shorter

partitions is inserted between the longer ones in Schwagerina multialveola Chen. In the present species the so-called

partitions arc thicker and the short partitions not developed. It differs from Chusenella depraii Ozawa in having a more

ellipsoidal test. The earlier compact whorls are more numerous in the latter species and the axial fillings are almost

always fully developed, but in the present form they are poorly deposited and sometimes almost entirely obsolete.

Horizon and locality: It occurs in the lower part of the Chinghsichung Limestone in the hills about 2.5 kilo-

metres west of Hungshantien Street, Hsianghsiang County, Hunan Province. A specimen with conspicuous axial fill-

ings may represent this species in the same limestone in the hills, south ot Hutien in the County. In the second locality

it is found in association with Schwagerina multialveola Chen and Sumatrina annat Volz. Its association in the first habitat

is as yet not knowrt\

Schwagerina multialveola Chen sp. nov.

(PI. V, fig. 8) ,

Test generally fusiform; the median zone fairly inflated and the poles rather protruded with the terminations truncat-

ed. This latter feature is only acquired in the mature forms but wanting in the younger specimens. The axial length

and the median width measure respectively 6.98 mm and 3.04 mm from an adult specimen which possesses nine

whorls. The axial ratio is nearly 1 :2.3. The first three or four volutions are very tight, while the later ones rather

loose. The ends of the inner whorls arc pointed but those of the final three fairly expanded to form round terminations.

The number of whorls attains to 9 in maturity.

The width of the whorls and the thickness of the spirotheca measured from the successive volutions are given

below

:

Whirls

Specimen

I m IV V m m K

Width (in mm)
0.15

0.15

0.23

0.22

0.34

0.32

0.45

0.47

0.74

0.70

1.07

1.05

1.68

1.61

2.38

2.22

3.04 4831

4789

Thickness of spirotheca

(in mm) 0.01 o 0.027 0,020 0.041 0.048 0.06S 0.054 4831

Spirotheca particularly thin in the first four coils, but thickening rather rapidly in the rest; the last part becomes

a little thinner again, indicating the presence of the adult stage. The thickness ot the spirotheca varies axially from
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place to place. Though rather thick, the spirotheca appears gently waving along the direction of the axis of convolution.

The alveoli in the keriotheca are rather coarse, especially in the outer volution where the fibres pronouncedly thicken

tlownvvards. There is a sort of shorter fibres making first appearance in the seventh whorl, intercalating usually one

and occasionally two between the long ones. These short fibres are one fourth or more as long as the primary.

The antethecae in the first three or four whorls are unfluted in the median large area, but gently wrinkled in

the lateral regions. Those in the middle volutions are folded into round loops in the lower two thirds of the antethecal

surface, while those in the hist coils are intensely and more or less irre<Tularly fluted for the whole surface. In the

median section the septa appear rather flexuous, and several of them in the subsequent whorls united together with the

lower parts into pairs. The antethecae number 9 9 11, 14, 18, 20, 23 and 25 respectively in eight successive volutions.

The polar parts ol the antethecae in the two outermost whorls are highly complicated to produce a complex

anastomosis in which the partitions of the meshes are much pierced by the minute septal pores. This feature is very

peculiar to this species,

he buccal aperture is narrow hut rather high. It has a breadth 1/12 the length of the whorl and a height 1/2

that of the corresponding chamber.

Chomata are entirely lacking.

Axial fillings only deposited in the lateral regions of the inner v/horls as two narrow bars. The polar regions of

the few outermost whorls arc always free Irom them. In one case thev are represented merely by several isolated

small masses along the axis.

Proloculum minute, spherical and thin-walled. Il has a diameter ot 0.09 mm.

Horizon and locality: It occurs in the lower part of the Chinghsichung Limestone, Huticn, Hsianghsiang

County, Hunan Province. Associated with the present form is Siiwatrina annae Volz.

Schwagerina sunt Chen sp. nov.

(PI. V. fig. 9)

Test subcylindrical, slightly vaulted in the median zone and rounded at the poles. The axial length is 6.98 mm,

the median width 3.04 mm and the axial ratio 1:3. The hrst whorl is somewhat ellipsoidal, the next four fusiform

and the last three or four subcylindrical. The height of the whorls increases slowly and regularly forward as the volu-

tions are added. The lateral parts of the inner whorls are more extended laterally while those of the last two or three

only expand crosswise to the axis and arc little elongated in the axial direction. The number of whorls is SYz.

The result of a measurement is as follows:

Whorls
1

Specimen

I m —L 151 m
j

Width (in mm) 0.35 0.56 0.74 1.05
1

1.41 1.78

—

1

2.33
1

2.75
I

4790
Thickness of spirotheca O.OH 0.027 0.034 0.048 i

0.054 0.061 0.048
1

0.049
i

1

(in mm)

Spirotheca is very thin and slowly thickens outward. Its thickness docs not keep constant in the direction of

the axis. The tectum is particularly thin and the alveoli in the keriotheca are moderately fine.

Antethecae fluted into low folds in the vicinity of the aperture. The folding becomes intense toward the poles,

and at the same time the folds grow higher. The umbilical parts of the septa in the inner whorls are fluted into rather

loose networks, but those in the last few whorls are strongly twisted to forni fine rcticulaiions. The median section ot

I he test IS not ytt prepared so ihat ihe septal number is unknown.

Buccal aperture slil-likc, moderately high but raihcr narrow, its hrc:uith nearly 1/8 the leni^th of the whorl.
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Chomata weakly developed as two small ridges in the inner whorls, but completely obsolete in the outer ones.

Proloculum small, circular in axial section, having a diameter of 0.20 mm.

This name is proposed in honour of Dr. Y. C. Sun.

Horizon and locality: This species is found in rare occurrence with Samatrina annur Volz and Schwagerina

pardpina Chen in the lower part of the Chinghsichung Limcslonc, Huiicn, Hsianghsiang County, Hunan Province.

Schwagerina chinensis Chen sp. nov.

(H. V fig, 10)

Test large, robust, fusiform; the median zone considerably inflated, the poles somewhat produced and terminated

in round extremities. A marked though slight constriction is present near each pole. The axial length measures 10.44

mm from a specimen with seven whorls; the median width cannot be determined for the median zone of the measured

test is partially broken, and consequently the axial ratio of the mature torm is also unknown. But the proportion of

the width to the length of the fifth volution, which is complete, is nearly 1:2. In any case, the axial ratio of the mature

test is decidedly not much different from the above figures, because the fifth whorl can represent the general shape of

the test. The two inner whorls rather close, the outer ones more cvolute; and the first five more regularly fusiform

volutions arc with short ends, while the others with more protruded poles. The number of whorls is 7.

The widths of the first five whorls and the thickness of the spirotheca are shown in the following figures:

Whorls

Specimen

I M w V VI W

Width (in mm) 0.56 0.88 1.48 2,28 3.51

5445
Thickness of spirotheca

(in nim)
0.027 0.027 0.034 0.035 0.041 0.041 0.027?

Spirotheca very thin, slowly increasing in thickness with the addition ot the number ot whorls. The strength of

the spirotheca persists axially to the very polar regions. The keriotheca is thin and with a fine alveolar structure.

Antethecae somewhat irregularly fluted into broad folds mostly confined to the lower 2 3 or more. The polar parts

of the antethecae in the inner whorls arc folded to form simple networks, but in the polar regions of the outer

volutions moderately complex anastomoses are resulted from the fluting ot the extreme parts of the antethecae. Unfor-

tunately no transverse sections have come into my possession. Therefore the number of antethecae in the successive volu-

tions is yet unknown.

Buccal aperture is very low and narrow; the angle of the tunnel is IT in the early vvhoris.

Chomata completely absent.

Axial fillings not developed, only several meshes of the network in the Hrst and second whorls filled up in rare

cases with scattered calcareous deposits.

Proloculum spheroidal, moderate in size, thick-vvalled, having a diameter ot 0.37 mm.

This species may be recognized by the large test, the loose vvhoris, ihc thin spirotheca, the simple antethecal

folding and the large proloculum.

Horizon and locality: This species is found in rare occurrence in the basal beds of the W'lihsiu h Limestone in

the hills near Tienchiachun, Kwangchi County, southeastern Hupch. Its association is not clear.

Schwagerina hunania Chen sp. nov.

(PI. ITI, figs. 11—13)

Test subcylindrical with the median zone slightly vaulted and the poles rounded. All the whorls are subcylindrical
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and closely and regularly coiled; the ends of the inner tour whorls arc more pointed while those of the last two are

round. The axial length and the median width of a specimen having l^z whorls are 6.60 mm and 2.39 mm res-

pectively. These two dimensions vary but slightly in the typical tests of this species. The axial ratio is 1 :2.7. The

number of whorls is 7 or IVi in the mature forms.

Some measurements are tabulated below:

Whorls

Specimen

I m W V M

Width (in mm)
0.34

0.28

0.47

0.44

0.69

0.65

0.99

0.91

1.39

1.24

1.89

1.62

2.47

2.16

3.02 5521

4803

Thickness of spirotheca

(in mm) 0.013 0.020 0.034 0.041 0.048 0.054 0.061 4803

Spirotheca thin, slowly increasing in thickness as the test growing forward and its strength persisting for a long

distance in the axial direction. The tectum is exceedingly thin and the alveolar structure of the kerioiheca fine.

Antethecae very thin, fluted into widely spaced and nearly quadrate folds in the lower half of the lateral surface.

The umbilical parts of the antethecae are folded together to form moderate-meshed anastomoses. As the median section

of the test has not been prepared, the antethecal number in the successive volutions is consequently unknown.

Buccal aperture slit-shaped, very low but moderately broad in the outer whorls.

Chomata appear to be represented by some ill-defined minute masses in the three innermost whorls, but entirely

disappear in the outer volutions.

Proloculum small, spheroidal, thin-wallcd, with a diameter of 0.22 mm.

Axial fillings are not present.

Horizon and locality: The present species occurs together with its allied forms Schwagerina chinensis Chen and

Sumatrnia annac Volz in the lower part of the Chinghsichung Limestone, Hutien, Hsianghsiang County, Hunan

Province.

Schwagerina yunnanensis sp. nov*

(PI. IV figs. 1—3)

Test short fusiform with the median zone moderately vaulted and the poles bluntly pointed; the axial length

varies between 6.51 mm and 7.10 mm, the median width between 2.66 mm and 2.72 mm; the form ratio ranges from

1:2,4 to 1:2.6; all the whorls are fusiform and closely and regularly coiled; the number of whorls is 6 or 7.

The results of two measurements are given below:

Whorb
Specimen

n m w V VI H

Width (in iniri)

0.23

0.25

0.46 0.69

i

0.5U 1 0.65

1.02

0.91

1.45

1.24

1.99

1.67

2.66

2.19

6311

6323

Spirotheca thin, gradually increasing in thickness towards ihc outer whorls; it measures 0.08 mm thick in the

seventh volution; the keriotheca has rather coarse alveoli and appears as early as the beginning of the spirotheca.

Antethecae moderately thick, regularly fluted to form subquadrate folds in the lower part of the surface in the

inner whorls; the intensity of the antethecal folding in ihc last volutions increases to such an extent that the entire lateral

surface is wrinkled to produce crowded narrow folds; the polar area of the aniethecac in the last two or three volutions
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is highly twisted into fine anastomoses, in which the walls of the meshes are pierced by minute foramina to give a

broken appearance to the section of the networks. The antethecae number 10 17, 23 29, 30, and 37, respectively in the

first six successive volutions.

Buccal aperture rather wide and high, the breadth being 1/8 the length of the respective whorl and the height 1/2

that ot the chamber. Chomata not developed.

Axial fillings well deposited in large masses in the lateral regions of the first five whorls.

Proloculum spheroidal, small, 0.23 0.37 mm in diameter.

Horizon and locality: It associates itself with Vt'rbeel(tna verbeel{i Geinitz and Ncosch wagerina craticulijera

Schwager in the Maok'ou Limestone, Ning-erh, Yunnan Province.

Schwagerina longitermina Chen sp. nov.

(PI. IV, figs. 4—6)

Test large, fusiform, with the median zone considerably vaulted and both poles surprisingly elongated into the sub

cylindrical probosis with rounded ends. The lateral slopes are slightly depressed. In some forms one side of the median

vaulted part is gently flattened. The axial length ranges from 9.59 mm to 1 1.07 mm and the median width from 3.43

mm to 3.57 mm; the ratio of the width to the length varies between 1:2.8 and 1:3.1. All whorls are fairly evolute and

regularly increase in height as they coil forward. The inner four volutions are with short pointed ends and generally

fusiform while the terminations of the outer whorls are much extended and expanded. The character of flatness on one

side of the whorl makes first appearance early ip the second volution, when the test develops this feature. The number of

whorls of the mature specimen is 7.

Spirotheca thin but thickening slowly toward the outer part. The thickness in the median zone does not markedly

vary axially but it reduces rather rapidly along the slopes toward the poles. The keriotheca develops a moderately coarse

alveolar structure.

Septa intensely fluted into numerous compound folds. Those in the early whorls reach to the roof of the chamber,

while those in the outer volutions but one rise upward to their upper margin. In the last whorl or even in the latter part

of the sixth volution when the specimen only has six convolutions the strength of the antethecal fluting falls down to such

an extent that only low and broad loops are formed in the median part of the septal surface; whilst the lateral parts of

the last several septa are, as a rule, still subject to the influence of the strong folding. The polar parts of the septa arc

twisted to form complicated and round-meshed networks. In the median section of the test the septa in the inner whorls

usually unite in pairs at the lower edges, while in the last two or three volutions this phenomenon is not apparently

displayed. The septa number 15, 22 30 38 32 and 30 respectively in six successive volutions. In the above list it

is clearly seen that the greatest antethecal number is reached in the fourth whorl and thence the number falls down again

markedly in the last two volutions.

Buccal aperture generally slit-like, but not well defined, moderately high but very narrow, its height being nearly half

that of the chamber and its breadth only 1/18 the length in the sixth volution.

No trace of chomata has been observed; they are generally not developed.

Axial fillings small, irregularly conical with the bases facing the proloculum at some distance, and developed only

in the lateral regions of the second and third whorls. The first whorl and the outer volutions are all free from any

calcareous deposits.

Proloculum generally spheroidal, rarely kidney-shaped, with a diameter varying in the proximity of 0.26 mm. Its

wall is rather thick.

Some measurements arc given below:
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Whorls

Specimen

I M IV V VI W
0,37 0.65 1,08 1.61 2.28 2.93 3.55 4735

Width (in mm) 0.59 0.97 1.54 2.13 2.78 3.43 4736

0.53 0.91 1,48 2,20 2.87 3.57 4767

Thickness of spirotheca

(in mm) 0.027 0.041 0.053 0.054 0.054 0.068 4736

In the above table the second and the third rows of figures can show the true rate of evolution of the whorls; the former

is from a median section and the latter from an axial section with kidney-shaped proloculum. The numerals in the first

row should be much smaller than the real values for the axial section is somewhat eccentrically cut through the pro-

loculum.

Remarks: A possible comparison can be made between the typical forms of Parajusulina multiseptata (Schellwien)

and the present species. The rate of evolution of the whorls and the folding of the septa in our species are truly con-

cordant with the type of Schellwien's form. But the present form is still readily distinquished from Parajusulina multiseptata

(Schellwien) by the highly produced poles and the much smaller proloculum. The axial fillings are almost always

present in our form and usually represented in two small rough cones. On the contrary, they arc sometimes developed

and sometimes absent in Schellwien's species, and when occur they are often in small, loosely scattered irregular masses.

Horizon and locality. This species occurs in fair plenty in the lower part of the Chinghsichung Limestone, Hutien,

Hsianghsiang County, Central Hunan. It appears in association with Chusenella douvillei Colani and Chusenella

conicocylindrica Chen.

Schwagerina hupehensis Chen sp. nov.

(PI. VIII figs. 1—3)
,

Test elongately subcylindrical, slightly incurved, with the axial length varying between 7.69 mm and 11.18 mm

and the median width between 1.89 mm and 2.51 mm. The axial ratio ranges from 1:4 to 1:4.4. In one case, one side

of the median portion is rather vaulted and the opposite side nearly flat and the umbilical ends are blunt. In another

specimen, the median zone is slightly inflated and the ends are more markedly truncated. The first three or four whorls

are more compact and the next ones comparatively loose. The lateral parts of the outer whorls are usually much ex-

tended. The number of whorls is 7.

The widths of the whorls and the thickness of the spirotheca are tabulated below:

Whorls

Specimen

I m W V w

Width (in mm) 0.29 0.40 0.55 0.75 1.08 1.42 1.89

4725

Thickness of spirotheca

(in mm) 0.024 0.027 0.030 0.041 0,064 0.068

Spirotheca thin, gradually thickening forward and maintaining the constant thickness for a rather long axial distance.

The tectum is fairly thick and the keriotheca has a fine alveolar structure.

Septa thinner than the spirotheca, not fluted in the first two whorls and gently folded into low folds in the next

two volutions, but highly fluted to form crowded compact folds for the whole height in the last coils. The polar parts

of the septa in the outermost whorls are twisted to produce fine anastomoses. The septal number is 12 in the first whorl,

18 in the second, 22 in the third, 25 in the fourth and litth each, and 16 in the first half of the sixth.
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Buccal aperture particularly low but rather wide. It has a height only 1/3 that of the chamber and a breadth 1/15

the length of the whorl in the sixth volution.

Chomaia well developed though in weak strength up to the fifth or the sixth volution hul entirely absent in the

last whorls.

Axial fillings poorly deposited only in the lateral axial regions of the first two or three volutions.

Proloculum spherical, small, with a diameter of 0.19 to 0.23 mm.

Remarks: The curved form of the species is different from Schwagerina bicornis Chen in having a larger test and

two more whorls. The round ends of the whorls and the absence of the axial fillings in the lateral part of the outer

volutions are the striking points of difference utilizable to distinguish the present form from the other. In the rate of

evolution of the whorls, the thickness of the spirotheca and the type of folding of the septa the present form bears

some similarity to Schwagerina verneuili Moller. But the two forms can be distinguished by the fact that in Schwagerina

verneuili Moller the terminations of the whorls are pointed and a long narrow axial filling is generally, if not always,

developed in each of the lateral regions; while in Schwagerina hupehensis the condition is quite different that the ends

of the outer whorls arc rounded and those of the outermost one or two coils are sharply truncated in some cases, and the

axial fillings are almost not developed or poorly represented as two small obscure masses in the first few volutions.

Horizon and locality: This species is found in the Wuhsueh Limestone, in the southern vicinity of Yiipingshan() Tichchiachun, Kwangchi County, southeastern Part of Hupeh Province.

Schwagerina pactiruga Chen sp. nov.

(PI. Mil, figs. 4, 5)

Test more cylindrical than fusiform; the median zone gently vaulted, the poles more or less truncated. A slight

constriction is usually present in each lateral zone. The axial length and the median width are 9.53 mm and 2.81

mm respectively in a specimen with eight whorls; the axial ratio is about 1 :3.4. The first three whorls compact, the

next one comparactively loose and gradually evolving outward. The early five coils are lusiform; the lateral parts of the

other volutions highly extended and meanwhile expanded to make these whorls and consequently the test become

subcylindrical. Whorls are many, usually 8 in the mature form.

The rate of evolution of the whorls and the strength of the spirotheca are shown by the following figures:

Whorls

Specimen

I ! I

0.23
1

0.34

0.25
1

0.35

m IV V VI

Width (in mm)
0.50

0.59

0.79

0.94

1.19

1.39

1.70

1.89

2.28 2.81 4753

4754

Thickness of spirotheca

(in mm) 0.013 1 0.013 0.027 0.032 0.047 0.054 0.064 0.068 4753

Spirotheca thin, regularly and gradually thickening as it coils torward. The sticngth remains fairly persistent for

a great axial distance. The alveoli in the keriolhcca arc rather fine.

Antelhecae unfluted in the first whorls, gently folded in the second and third volutions. Those in the other coils

strongly fluted into tightly compressed folds tor the entire septal surface. However, in the latter part of the last whorl

the strength of folding of the septa much declines to such an extent that the folds almost entirely disappear in the large

median space of the chamber. The polar parts of the septal surface in the outer four volutions are highly twisted to

from fine and complex anastomoses. The numbers of septa are roughly 27 31, and 33 respectively in tram the fourth to

the sixth volution.

Buccal aperture low and narrow, measuring only 0.38 mm broad in the scvciilh volution; the angle ol the tunnel

is 32
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Chomata appear very feebly developed in the innermost three whorls and are entirely absent in the 'outer ones.

Axial fillings irregularly deposited in the lateral regions of the inner five coils; the inner ends lying at a very short

distance from the proloculum,

Proloculum spheroidal, minute, 0.17 mm in diameter.

Remarks: It cannot be denied that there is a great affinity between Schwagerina longitermtna Chen and the

present form. The important points of difference which may be used to separate the two forms lie in the closer whorls

as well as the less vaulted median zone of the test of the present species. That the rate of evolution of the whorls

is plainly represented in two stages in the species under consideration is another essential differeuce. The septal

folds in the middle volutions are so tightly pressed laterally that almost no open room is left inside. This phenomenon

is not so pronounced in Schwagerina lon^iermina. It is distinguished from Chusenella conicocvlindrica (sp. nov.)

by the more cylindrical test and the more regular folding of the septa. The early whorls in the latter species are much

more compact and the axial fillings are in low and broad cones. The last feature in the present form is represented

by two irregular and narrow bars.

It differs from Schwagerina hupehensis (sp. nov.) in the more fusiform shape of the test, the smaller proloculum

and the well-ileveloped axial fillings.

Horizon and locality: This form is found alone in the lower part of the Chinghsichung Limestone, Hulicn,

Hsianghsiang County, Hunan Province.

Schwagerina granum^avenae Roemer

(PI. VIII figs. 6—10)

1880. Fusulina granum-avenae, Roemer: Uber eine Kohlcn kalk fauna der Westkuste von Sumatra, Palaeentogr.

XXVII pp. 1—11.

1896, Fusulina granum-avenae, Verbcek and Fennema: Java et Madoura, Part 2 p. 1131, PI. I figs. 1 10.

1912. Fusulina granum-avenae, Deprat: Etude geol. Yunnan Oriental, Part III, p. 26.

1915. Fusulina granum-avenae, Schubert: Die Foraminiferen des jiingeren Paleozoikums von Timor, PI. XXXIX,

fig. 1 PL XLI, figs. 5—6, p. 53.

1925. Schellwienia granum-avenae, Ozawa: Journ. Coll. Science, Vol. XLV, Art 6, pp. 29 30, PI. VI fig. 6,

This species is represented in two generations. The microspheric test subcylindrical, slightly flexuous, more or

less vaulted in the median zone, rounded and sometimes truncated at the extremities. The axial length langes from

12.13 mm to 12.66 mm, the median width from 2.93 mm to 3.34 mm; the axial ratio varies between 1:3.8 and 1:4.1.

Whorls numerous, close, regularly evolving in the median region. The polar portions of the last whorls are frequently

much extended laterally. The number of whorls is usually 8 or 9 rarely 10. In the macrosphcric generation, the

condition is somewhat different. The test seems to be more fusiform than cylindrical. The median zone conspicuously

vaulted, the ends rounded. The length and the width of the test measures 7.25 mm and 2.69 mm respectively, the

axial ratio is 1:2.7, All the whorls are also fusiform, compact and rather regular, JYi in number.

Several measurements from the microspheric and one from the macrosphcric forms are shown in the following

table:

Whorls

Specimea

I I — va m K—

0.29 0.44 0.62 0.83 1.09 1.48 1.95 2.45 4657

Width (in mm)
0.26

0.32

0.38

0.50

0.53

0.59

0.71

0.77

0.97

1.03

1.30

1.36

1,74

1.73

2.22

2.18

2.69

2.63

4672

4698

0.56 0.75 0.94 1.29 1.56 1.95 2.45 4702

Thickness of spirotheca

(in mm) 0.020 0.020 0.027 0.027 0.048 0.055 0.082 0.082 4657
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vSpirothcca thin in the early whorls, gradually thickening in the next coils. Th<=: strength may remain for a great

axial distance. Alveoli in the kcriothcca are fine.

Septa rhin, gently fluted into low folds in the lower halt of the median surface; the folding increasing in intensity

towards the poles, where the septa! surfaces are twisted to produce complicated anastomoses. The septal number is

no yet correctly determined.

Buccal aperture low and narrow in the inner whorls, but rather wide in the outer coils. The angle of the tunnel

is 47.

Chomata have not been clearly observed and arc possibly not well developed if not absent.

Axia! fillings are poorly deposited as two small irregular bars in the lateral regions of the few innermost whorls

and in some cases they arc completely absent.

Proloculum spheroidal, minute, with a diameter of 0.20 mm in the microspheric forms; irregularly round with

a diameter of 0.41 mm in the other generation.

Horizon and locality : This species occurs together with Chusenella deprati Ozawa, Chusenella douvillei Colani and

Schwagertna yiii Chen in the lower part of the Wuhsueh Limestone in the hills near Tienchiachun, Kwangchi County,

Hupeh Province.

Genus Chusenella Hsu, 1942, emed. Chen, 1955

Genotype Chusenella ishanensis Hsu, 1942 Bull. Geo I. Soc. China, vol. 22, pp. 175, 176 text

figs, 1.2.

Test moderate in size, inflated-fusiform, with ventricose median portion and pointed ends; whorls numerous, at-

taining to 9 or 10 in mature forms, the inner whorls very tight, the outer ones rather loosely and regularly expanded;

spirotheca consisting of tectum and fine kcriotheca, thin, slendei and increasing slowly in thickness; septa not fluted in

the inner tight volutions, but strongly and regularly fluted almost for the whole septal surface, the folds are tight,

sometimes with nearly parallel sides, and forming fine networks in the polar regions of the volutions; chomata only

developed as two fine spirals in the juvenile whorls but entirely absent in the outer whorls; axial fillings are developed

only in the proximity of the proloculum; aperture singular; proloculum small and spherical.

Range: Higher Permian.

Remarks: This genus was established by ]. S. Lee and Y. T. Hsu in 1942. They diagnosed this genus on the

deceptive structures of the tight septal folds which were then considtrred as parachomata. I have closely reexamined the

type specimens and discovered that the socalled dichotomous and perforated parachomata are truly the basal part of the

very tight septal folds but not true parachomata.

The median section of Chusenella ishanensis Hsu given in a paper by Mr. Hsu has quite different structures from

the axial section of the genotype. The spirotheca is composed distinctly of a tectum, a fine keriotheca and an inner

tectorium; this last figure, although very thin, is constant for all the whorls. The septa are rather distant-spaced and

slightly undulated. I believe that this median section does nor belong to the genus of Chusenella but belongs to a

certain species of Miselltna.

Chusenella very resembles Paraschwagerina in the general shape, the strong and regular septal folding, the axial

fillings, the small proloculum and the very tight juvenile volutions, but it can be easily distinghished from the lattci

by the almost plane septa in the iuvenarium. Ontogenclically Paraschwagenna is derived from Schwagertna but Chusenella

certainly from Trittcites,

Range: Permian of the Tcthys Sea area.

Chusenella tingi Chen sp. nov.

(PI. II, hgs. 1—3)

The present species is represented by several specimens in the collection. The test is constructed with regular
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fusiform whorls. In some cases the median zone considerably vaulted, the lateral parts sloping smoothly towards the

pointed ends. The length is 4.05 mm, the width 1.77 mm; the proportion of the latter to the former is 1:2.3. The

three inner whorls particularly compact, the outer ones moderately loose. The height of the whorl does not perceptibly

vary along the direction of the axis.

For the sake of easy recognition the probable values of the whorl-width are given as follows (in mm):

Diameter of Proloculum 0.08

I 0.11

II 0.17

ID 0.25

IV 0.35

V 0.53

VI 0.80

VII 1.27

VIII 1.77

Spirothcca exceedingly thin in the early volutions, becoming a little thicker in the next ones and at the same time

very slowly thinning off toward the poles. It measures but 0.04 mm thick in the last part. The alveoli in the keriotheca

are rather coarse.

Septa almost not fluted in the first three volutions, folding into fairly regular folds in the lower more than 2/3 of

the vertical surface in the next two or three coils, where the area above the buccal aperture is also influenced by the

folding. In the last few whorls the folding of septa becomes more or less irregular. The number of septa is unknown.

Buccal aperture slit-likc, very narrow and low.

Chomata feebly developed only in the several innermost whorls, disappearing in the outer ones.

Two narrow but long axial fillings disposed each in one of the lateral axial regions.

The shape and size of the proloculum are not yet clearly made out, but it is probably very 'small.

Remarks: This form is distinguished from Chusenella deprati Ozawa chiefly by the strictly spindle-shaped test.

The exceptionally regular whorls and the truly pointed poles are also the important features available for specific dis-

tinction. It differs from Schwagerina regularis SchcUwicn in the more vaulted median zone, the more pointed ends, the

compact early whorls and the well developed axial fillings. This name is proposed in honor of the late Dr. V. K. Ting.

Horizon and locality: It occurs together with Chusenella deprati Ozawa in the lower part of the Chinghsichung

Limestone, about 2.5 kilometres south of Hutien Town. Hsianghsiang County, Hunan Province.

Chusenella deprati Ozawa
(PI. II, figs. 16—18)

1912. Fusultna exilis, Deprat: Mem. Serv. geol llndochine, Vol. I, Fasc. 3 p. 24, PI. VIII, figs. 13—14 PI. VII,

fig. 16.

1913. Fusultna exilis, Deprat: Mem. Serv, geol. rindochine, Vol. 11, Fasc. 1, p. 11,

1925. Schellwieni deprati , Ozawa: Jour. Coll. Scien. Vol, XLV, Art. 6 pp. 34 35, PI. V figs. 6 7.

Test fusiform, considerably vaulted in the median zone, bluntly pointed at the ends which are rather short. The

axial length varies from 4.64 mm to 6.09 mm the median width from 2.57 mm to 2.69 mm; the axial ratio between

1:2.1 and 1:2.6. All the whorls are regularly fusiform. The first three or four volutions are extremely close while the

next ones rather loose. This last feature is very persistent throughout the specimens procured in our material. The

number of whorls in the mature forms is 7 or 8.

he widths of the whorls and the thickness of the spirothcca are given in the following tabic:
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Whorls

SpecimenI
1

in IV 7 VI m

Width (in mm)

0.17

0.17

0.20

0.16

0.26

0.23

0.26

0.25

0.35

0.35

0.32

0.34

0.50

0.50

0.48

0.50

0.77

0.74

0.77

0.77

1.15

1.08

1.21

1.09

1.71

1.51

1.86

1.62

2.32

1.98

2.S7

2.19

4774

4795

4952

4953

Thickness of spirothcca

(in mm )
j

0.008 0.008 0.008 0.022 0.034 0.048 0.075 0.089 4952

0.32 0.46 0.59 0.88
i 1.31

5168

.a

. t in t: pa" "rls, becoming rather th.ck .n the r ones. An. the thicknessanes here and there along the axial direction. The alveoli in the keriotheca are fairly coarse
Antchecae aln^ost unHuted in the early cW volutions, ia.Iy regularly folded for more than 2/3 the height in thenext cols the ape.u.l :,rea be.n, also affected by the fold.,. They are counted 7. 14, 14. 1, 17 18

respectively in seven succeeding, volutions.
/ lo, and "

very but ^igh, about half as high as the cha.^.. and ssuring 0.29 Hroad ,n tlie

Chon^a^a developed ,n weak strength ,n the early con.pact whorls but obsolete in the next volutions

en.:::!l:irr;^^^
by tw ate

e r less masses " .e

to 0.=lrrt^=:=rrrre- O.. . ..... . rospheric types, .H. it up

microtrks:f
"^'^ ^"^^" " "Presented by both m.rosphenc and n^acrospheric generations in our collection. The

r ' r
's qu"e similar to the s— of Deprat's F"a exiUs illustrated in PI. VIII, figs 13-14 ir

T:
extr"— close, coiled whorls at the 1) . ute prolocu— me 1

n
fea— Sc— W„a e from AkasakaL_ .n Japan has a test v^th less volutjan a la; pr ulum. Furthe re ,"" .... Schwa,, has not more pa" Ler w.Wls. The ^ Z

offO:
s

Schell la is al
t .den.cal h a speci in our catena, except for the J Z Znumber of antethecae in our form is smaller than that in the Japanese specimen

ChJhT ^1
locality: ""'s s IS represented by .oderately abundant specimens in the lower beds of the^ Limestone, Hunen. Hsianghsiang County, Hunan Pro e. e"u do", Cola., Vt'.^

T ' TT'T Schwager and S „a Vol. are the associated forms n the formerS pI:^
nd 'n the I_e in the hilis near the f Tienchiachun, K gchiC

Chusenella conicocylindrica Chen sp. nov.

(PI. IV, figs. 7, 8)

con.c"'",V"
I'ze'^Osfo-cyl'ndncal; the median par. short, cylindrical and the lateral porUons elon.a.d,conic

,. The length is 6.57 and the median w.dth 2M the ax., ratio is nearly 1:2.8 The fi ou

== =' ex— ;lse with
; t

( the cham" tha"
sP^^ctne spral-wall. The next whorls arc con.cocyhndr.cal and .noderatcly evolutc The lateral parts of the last

::r
:h

s
h;ghly extended to " —$ ha . slight dep" ,n ot^!!^ihc number of whorls is large, attaining to 9'/?.

The result of measurement is shown in the tollowin.i^ table:



44 Palacontologia Sinica New Scries B. No. 6

Whorls

Specimen

I m IV V n W E
Width (in mm) 0.15 0.02 0.28 0.37 0.53 0,79 1.17 1.61 2.10

4773
Thickness of spirotheca

( in mm) 0.01 0,012 0.013 0.013 0.027 0.041 0.047 0,054 0.063

Spirotheca exceedingly thin in the first four volutions and thence gradually thickening outward; the thickness

remains unchanged in the median cylindrical portion but slowly decreases along the lateral slopes toward the poles.

The alveolar structure in the keriotheca is moderately fine.

Antethecae probably un fluted in the inner four compact whorls; those in the next looser volutions are folded into

rather regular folds in the lower more than 2/3. In the last two whorls the antethecae are strongly fluted for the entire

height and the compressed folds are arranged from pole to pole even as well in the apertural area. The polar parts

are twisted to form fine anastomoses. Their number is yet unknown.

Buccal aperture well defined in the inner whorls but not clear in the outer ones. It is slit-like, low and narrow,

being nearly 1/20 the length of the whorl.

Chomata are almost entirely absent, only leaving vestiges on the wall of the proloculum.

Axial fillings are developed as two rough cones only in the lateral regions of the middle whorls. The base of the

cones faces the proloculum at some distance, leaving the most median part of the compact whorls and the median

one third of the next three volutions free from these calcareous deposits. The polar portion of the three outermost

whorls is also kept clear of the fillings.

Proloculum spheroidal, minute, having a diameter of only 0.09 mm.

Remarks: The present form differs from Chusenella deprati Ozawa in the greater size, the more whorls, the more

intense folding of the antethecae and the curious shape of the test. Our species has two more whorls than Ozawa's

form. The antethecae arc strongly folded to form high and tight folds in the former species, but low and round folds

arc produced in the latter. Though the present form is now described as a distinct species, it still bears much affinity to

Chusenella deprati Ozawa. This fact is principally warranted by the two clear stages of development of the whorls in

the two forms. It in the future intermediate forms are obtained to prove that the present from is conspecific with the latter

type, the present species may be lowered to the rank of a new variety of Chusenella depiau Ozaw a.

Horizon and locality: It occurs in the Chinghsichung Limestone, Hutien, Hsianghsiang County, Hunan

Province.

Chusenella douvillei (Colani)

(PI. Ill, figs. 2—5

1924. Fusulina douvillei Colani: Mem. Serv, geoL rindochtuc, Vol. XI, Fasc. I pp. 98 99; PI. X fig. 25; PI. XIII,

figs. 2—26.

1935. Pseudojusulina globularis Gubler; Les Fusulinides du Permien de L'Indochine, Memoires de la Soctete

Geologigut de France, Nouvelle Scric, Tome XI Fasc. 4 Feuilles 36 a 57 pp. 87 89 PI. figs. 1 2, 7;

PI. il, fig. 1,

Test robust, shortly fusiform, rather large; the median zone considerably inflated, the umbilical ends bluntly point-

ed. In a mature specimen of nine whorls the length is 7,07 mm, the width 3.18 mm, the proportion of the width to

the length is nearly 1:1.8. The first three or four whorls are particularly tight, while the next ones evolute. The lateral

parts of the volutions are not much expanded so that no difference in height of the chamber can be detected from

pole to pole. The outer surface of the whorls is not smooth hut adorned with rather deep antethecal grooves and local

shallow depressions which resulted probably from the slendcrness of the spirotheca. The number of whorls is 8—9.
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Whurls

Specimen

I m IV V VI m

Width (in mm) 0.26 0.38 0.56 0.88 1.33 2.01 2.84 3.76 4782

Thickness of spirotheca

(in mm

)

0.023 0.026 0.029 0.041 0,050 0.050 0,059 0.047 4782

Spirotheca thin and increasing so slowly in thickness as the whorls coiling forward that the addition of thickness

is almost unpcrceivable in the outer whorls. The thickness of the spirotheca is also maintained nearly constant toward

the poles. The alveoli in the keriotheca are rather coarse and in some cases they are particularly loose. This is a

peculiarity of this species.

Antethecac thin, not much fluted in the first two whorls so that the median space of the inner chambers is clear of

any antethecal folds. Those in the next whorls are regularly and intensely folded into numerous high folds, the tops of

which largely come within a short distance of the root of the chambers. Except for a few with compressed sides the

majority of the folds are rather broad. The umbilical parts of the antethccae in the outer whorls are highly twisted to

form finc-meshcd anastomoses. In median section the antethccae appear slender and flexuous; the contiguous pair often

come in contact at their middle part. The numbers of the antethccae arc respectively 10 18, 20 28 28 38, 37, and 51

in eight successive volutions.

The weak chomata appear to be developed in the first three volutions, but are entirely absent in the other ones.

Buccal aperture only seen in the first three whorls wherf ii is slit-shaped, low and narrow; the angle of tunnel is

39°. In the next volutions the aperture is probably not well defined for the apertural area is even also occupied by the

antcthccal folds.

Axial fillings are poorly deposited as two small irregular bars each in one of the lateral regions, extending from

the vicinity ot the proloculum towards the poles but not reachini^ them and stopping short of the anastomoses.

Proloculum spheroidal, minute, 0.17 mm in diameter.

Remarks: This species was first described by Madam Colani in 1924 from Yunnan. According to her, this form

is associated with Schwagerina verneuili Moller, which is however rather doubtful in specific identification. Our form

is almost identical with Colani's species in all the essentials. Nevertheless, the spirotheca of our specimens is apparently

thinner than that of the Yunnan torm; it never exceeds 0.08 mm in the thickest part. In Yunnan specimen it was

measured up to 0.09 mm by Colani in the seventh volution. The antethecal folds in our form seem more regular and

intense than in CoIani*s sections which arc indeed somewhat oblique to the axis of the test. The axial fillings arc in

long, narrow bars in the present form, but broader, shorter and more irrejjular in Colani's types. These slight dif-

ferences arc possibly still within the specific variations.

Horizon and locality: This species has a rather long vertical range of distribution in the Chinghsichung Limestone

of Hunan Province. It also occurs in the Wuhsuch Limestone in the hills near Ticnchiachun and in the Taochishan

() at Kingshan( ), Hupch Province. In the Hrst locality it appears in association with Chusendla tingi

Chen, Vtrbecl{ina vcrbetl^i Geinitz and Ntosch wagertsia craticulijera Schwager; in the second place its associated

forms arc Chusendla deprati Ozawa, Schwagerina yui Chen and Schwagerina longipertica Chen; its association in the

third locality is not clear.

Genus Paraschwagerina Dunbar & Skinner, 1936

Genotype Paraschwagerina gigantella (White) = Schwagerina gigantella White, 1932

Test large, inflalc-tusiform to rubcylindrical; the hrst three o five volutions closely coiled, the outer whorls highly
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inflated; spirotheca composed of tectum and kcriolhca: septa strongly fluted throughout; aperture singular; chomata

weakly developed only in the inner tight whorls or undeveloped; proloculum small.

Range. Permian of Asia, Europe and America.

Paraschwagerina shengi Chen sp. nov.

(PI. VI hgs. 1—1

Test short-fusiform, large; the median zone considerably vaulted, the extremities rounded. Three stages of develop-

ment are distinctly recognized. The first three volutions are compactly coiled; at the beginning of the fourth volution its

height increases rather abruptly and the subsequent whorls keep loose up to the penultimate volution; in the last

whorl the height slowly decreases again. The axial length of a specimen with SVi whorls measures 7.69 mm, the median

width is not known. In another specimen which has 8 whorls the median width is 4.23 mm. The number of

whorls in the mature form is SVi or ^Yi.

Spirotheca thin and slender, gradually increasing in thickness toward the outer whorls, measuring 0.06 mm
thick at the end of the eighth whorl. The keriotheca developed into a rather coarse alveolar structure.

Septa particularly thin and long. They arc composed of the incurved part of tectum from spirotheca and a thin

posterior layer of keriotheca advancing from the spiral wall. The fluting only affects the lower half o£ the septa in the

median zone where wide and round folds are resulted, but the intensity increases as approaching the poles where large-

meshed reticulations arc produced. The numbers of septa are 12 18 18 20, 22 26 28 and 43 respectively in the 1

8

volutions.

Chomata are not present.

Buccal aperture low and narrow, the actual shape having not been observed.

Proloculum generally spheroidal, sometimes kiclncy-shaped, with a diameter of 0.22 0.31 mm when spheroidal. Its

wall is a little thicker than the spirotheca in the first three whorls.

The widths of the whorls and the thickness of the spirotheca are given in the following table

:

Whorls

Specimen

I I m IV V VI m
Width (In mm) 0.32 0.43 0.56 0.83 1.41

0.03

2.19 3.12 3.91

1204
Thickness of spirotheca

(in mm) 0.01 0.01 0.01 0.02 0.04 0.05 0.07

Remarks: The megalospheric and microsphcric generations are represented in our collection; the size of the proloculum

varies in a small degree in the two generations; it measures 0.23 mm in diameter in the smaller proloculum, and 0.32

mm in the larger one.

Horizon and locality: This species is found in the gray massive beds of the Chinghsichung limestone, Fengkuan-

shan, Hsianghsiang County, Hunan Province. Some specimens belonging to this species have also been collected from

the Wuhsueh limestone in the hills in the neighbourhood of Tienchiachun, Kwangchi County, Hupeh Province. It

appears in association with Verbee^ina vcrbc€}{i Geinitz, Neoschwagerina margaritae Deprat and Neosch wagerina

douvillei Ozawa.

Subfamily Verbeekininae Staff & Wedekind, 1910

The subfamily Verbeekininae comprises the advanced forms. The tests are cylindrical or subspherical. The spiro-

theca is composed oL tectum, iine keriotheca and inner tectorium, but the latter is lost in the more specialized genus. The
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septa are unflated. The median tunnel is present only in the primitive forms but absent in the advanced ones. Foramina

are numerous, in a row along the basal part ot the sepia. The parachomati are presenr. he proloculum is small in general.

This subtamily is known only from the Permian of the Tethys Sep area and western America.

Genus Verbeekina Staff, 1909

Genotype Verbeekina verbeeki (Geinitz) Fusulina verbee\i Geinitz, 1876.

Test short, fusiform and subspheroidal, consisting ot numerous volutions; wall composed ot tectum and kcriotheca

the latter of which is underlined by a dense layer; septa un fluted; parachomata usually broken, well developed in the

cndothyroid juvenarium. lacking or rudimentary in the middle whorls and reappearing in the outer volutions; basal

foramina abundant; proloculum minute.

Range : Permian of the Eastern Hemisphere.

Verbeekina verbeeki Geinitz

(PI. IX, figs 5, 6, PI. XIII, figs. 1 2)

1875. Fusulina prwceps, Brady: GeoL Mag. p. 532, PI. XII, figs, b, c.

1876. Fusulina verbeef^i, Geinitz: Palaeontographica, Vol. XII, p. 399.

1879. Schwagerina princeps (Ehrenh.), Moller: Die Foraminiferen dcs russischen Kohlenkalks, St. Petersburg,

Mem. Ac, Imp., Vol. XXVII, Xo. 5, p. 7.

1888. Schwagertna verbeel^t, Schwager: China, Vol. IV p. 135 pi, XVI, figs. 17—18; pi. XVII, figs. 9—17.

1898. Moller vcrbeet^i^ Schcllwicn: Palaeontographica, Vol. 44 p. 258.

1909. Vtrbee\ina verbeeki, H. von Staff: Bcitrage zur Kenntniss dcr Fusuliniden, Neues Jakrb. /. Mm, Vol.

XXVII, p. 476 PI. VII.

1912. Schwagerina verbeeki, Deprat: Mhn, serv. geoL I'lndochine, Vol. I, Fasc. 3, p. 40, PI. I figs. 7 11.

1913. Schwagerina (Vcrbeel^ina) vcrbeel{t, Deprat: ditto. Vol. 11, Fasc. 1 p. 47.

1924. Schwagerina verbeeki, Colani: ditto. Vol. XI. Fasc. I pp. 108—111, PI. XV fig. 14; PL XVIII figs. 2, 5,

16—21, 25—27 PI. XIX figs. 1—7 10 11 13.

1925. Verbeel{tna verbeeki, Ozawa: Journ. Coll. Saen. Vol. XIV, Art. 6, pp. 48—51, PI. X, figs. 6 7.

1934. Verbeel^ina vcrbeekj, Chen: Fusulinidae of South China, Part. I Palaeontologia Sinica, Ser. B, Vol. I\
, Fasc.

2, pp. 101 102, PI. XVI fig. 1.

There are two different classes of forms of this species in ancient Chinese seas: one with a slightly but distinctly

compressed test and the other a more globular test which has an axis of convolution somewhat greater than the median

diameter. In the former case, the early compact whorls are considerably compressed, the spirotheca is generally thin and

whorls have a grcacer height. On the other hand, the globular form has all the whorls globular and more compact.

The two extreme forms are connected by some intermediate forms which built globular test and compressed early

whorls. The spirotheca is always composed ot three layers, namely, tectum, ft rife kcriotheca and inner tectorium. It has

a thickness of 0.05 mm in the outer whorls. The septa thin in the inner whorls, becoming fairly thick in the outermost

coils. Parachomata only developed in the early compact and the last several volutions, probably obsolete in the manv

middle-when Is. Apertures minute, subcircular. Proloculum excessively minute, spherical or spheroidal, about 0.048 mm
in diameter. The tests of this species arc generally large; the axial length attains to 10.95 mm and the median width

8.67 mm.

The measurements of the width of the whorls from the compressed form are given below (in mm):
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Compressed form (5553)

I 0.20

II 0.34

III 0.53

TV1 V

V 1.50

VI 2.22

VII 3.02

VIII 3.82

IX 4.85

X 5.83

XI 6.75

XII 7.44

Horizon and locality: This form is widely distributed in South China. Where the Maok'ou Limestone and its

equivalent occur, this species is easily found out.

Verbeekina verbeeki sphaera Ozawa

(PI. IX, figs. 11, 12)

1927. Verbeel^ina verbee\t sphaera, Ozawa: journ, Fasc. Scien, Vol. II part 3, p. 153; PI. XXXVII, fig. 6g;

PL XXXVIII, figs. 14, 15 16a; PI. XL, fig. lib; PI. XLIV fig. 6b.

Test small, globular, with an axial length of 2.48 mm and median width of 2.16 mm in a specimen which has

seven or eight whorls. The manner of coiling of the first few whorls is still unknown, but probably they are tightly

wound as in the type species. The last volutions arc moderately close and so slowly expanding th^t the rate of expansion

is almost imperceptible in two adjacent whorls.

Spirothcca thin, consisting of tectum and fine kcriotheca, of which the inner surface is lined with a very thin layer

which may represent the inner tectorium. The spirotheca increases very slowly in thickness, measuring only 0.034 mm
thick in the penultimate whorl. The thickness of the last part of the spirotheca much decreases again, indicating the

presence of an gerontic stage.

Septa thin and plane. On account of lack of median section the detailed condition regarding the septa cannot be

definitely determined.

Parachomata in low and broad spirals which seem to be irregularly and brokenly developed; they appear in the early

and last whorls but disappear in the middle ones.

Apertures minute and subcircular.

Shape and size of the proloculum are unknown.

Remarks: The present form is quite comparable in the small globular test, the tight whorls and the irregular para-

chomata with the Ozawa's variety. It distinguishes from the young form of Verbeekina crassispira (sp. nov.) by the

thin spirotheca and the irregular and elrly-developed parachomata. though sometimes the two forms are really very

similar.

Unfortunately only two slightly para-axial sections have been obtained in our collection, and Ozawa did not give

excellent figures and a detailed description of his variety, so that the status of this variety cannot be decidedly

established.

Horizon and locality: This variety is found in association with Cancdlina schcUwieni Dcprat in the Maok*ou Lime-

stone at Shangchin( ) and Lingyiin (^) Kwangsi Province.
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Verbeekina ellipsoidalis Chen sp. nov.

(PI. IX, figs. 1—4)

1914. Verbeel^ina verbeef^i^ Deprat: Mem. Serv. geoL I'lndocfune, Vol. Ill, Fasc. I, pp. 19 20; PI. IV figs. 5—7.

Test ellipsoidal with a gently vaulted median zone and rounded poles. The axial length and the median width of

a para-axial section which is cut close to the prolocuhim arc 6.24 mm and 4.77 mm respectively. The first three whorls

exceedingly close, while the others loose. The number of whorls is 13 or a few more.

Spirotheca is constructed entirely according to the type of the common form Verbeel^ina verbeel^i Gcinitz. Its

thickness increases steadily towards the outermost whorl, measuring 0.061 mm there.

Septa are almost plane short and comparatively thick, consisting of a middle layer of the inflected part of the

spirothccal tectum and the anterior and posterior layers of keriotheca in the early close whorls; they become thin and

are composed seemingly of a single layer of tectum in the last whorls.

Parachomata very rarely developed or entirely absent in the inner whorls, and those built in the outermost volutions

are widely-spaced and varying in breadth and height.

Apertures seem to vary in form, sometimes subreclangular, and sometimes subcircular.

Proloculum is excessively minute.

Remarks: In 1914 Deprat described some forms from Akasaka, Japan, under Verbeel^ina vcrbeef{i Ckinitz. The

figure of the para-axial section distinctly represents an ellipsoidal form which is quite different trom Geinitz's species

principally in the ellipsoidal test and the rudimentary parachomata. I now propose the present name to cover the

ellipsoidal forms.

Horizon and locality : This is a profuse species, and represented by plenty of individuals together with Vcrhee^ina

verbecl^i Geinitz and Cancellina schelluneni Deprat in the Maok'ou Limestone, Shangchin, Kwangsi Province,

Verbeekina crassispira Chen sp, nov.

(PI. IX hgs. 7—10)

Test )^lobular with an axial length slightly greater than the median width. The former measures 5.87 mm and the

latter 5.38 mm from a specimen which has 13 whorls. The inner three or four volutions are more compact, the next

ones comparatively loose; the height of the last whorl visibly decreases again. All the whorls are closer than in the case

of Verbeekina verbeel{i Geinitz. The number of whorls in the mature forms is usually 13 or a few more.

Results of several measurements are as follows:

Whorl Width of whorls Thickness of

(in mm) (in mm
I 0.17

II 0.29

III 0.46 0.027

IV 0.65 0.032

V 0.91 0.041

VI 1.29 0.043

VII 1.79 0.045

VIII 2.41 0:054

IX 2.98 0.068

X 3.60 0.068

X) 4.19 0.061

XII 4.79 0.061

XIII 5.38 0.082
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Spirotheca rather thick, consisting of tectum, keriotheca and inner tcctorium the last of which is comparable

with the tectum in thickness. The alveolar structure of the keriotheca is exceedingly fine.

Septa unfluted, very thin in the inner whorls, seeming to be made up of a mere layer of the incurved part of the

spirothecal tectum; those in the outermost whorls are short and thick, and composed of three layers, the middle layer

of the inflected tectum and the anterior and posterior layers of keriotheca which come down to the very edge of the septa.

The lower portion of the septa is moderately consolidated.

Apertures multiple, and elliptical.

Parachomata developed in the early compact whorls, obliterated in the middle volutions, and recurred in the outer

whorls where they are represented by small round or subangular ridges which are much weaker and more irregular

than those in the case of Verbee^ina verb^e^i Geinitz.

Proloculum is unknown in size and shape, but it is certain that the size is very small, difficult tor preparation.

Remarks: This species is erected on the fact that the spirotheca is significantly thick. The spheroidal test and

the weak parachomata are also the important features reliable to distinguish it from the well-known species Verbee/^ina

perbee^i Geinitz.

Horizon and locality: It occurs in association with Cancellina schellwieni Deprat in the Maok'ou Limestone at

Putuntsun(), Kiangmen( ) Kwangsi Province.

Genus Misellina Schenck & Thompson, 1940

Genotype Misellina lepida (Schwager) = Schwagerina lepida Schwager

Test ellipsoidal to melon-shaped; wall rather thin, consisting of tectum and finely alveolar keriotheca; septa plane;

bassal foramina abundant; parachomata well developed througout all stages of development; proloculum minute.

Range: Permian of the Eastern Hemisphere.

Misellina lepida (Schwager)

(PI. VI, figs. 5—8)

1883. Schwagerina lepida Schwager: China, Vol IV, pp. 138—140 PI. XVII, figs. 1, 3 4 6.

1898. Mdllerina lepida, Schellwien: Palaeontographica, Vol. 44 p. 258.

1912. Doliolina lepida, Deprat: Mem, Serv. geoL I'lndochine, Vol. I Fasc. Ill, p. 45 46 PI. V figs. 10; PI. VI

figs. 1—3.

Test large, short, cylindrical. Axial length ranges from 5.77 to 6.42 mm, and median width from 3.81 to 4.85 mm;

the axial ratio varies from 1:1.3 to 1:1.5. In one specimen which has eighteen whorls the median width attains to 5.00

mm. The first one or two whorls usually endothyral; the next four or five more or less ellipsoidal; the other volutions

gradually becoming cylindrical. All the whorls are compactly coiled and steadily expanded outward. The number of

whorls is 14 18.

The widths of the whorls are given below (in mm):

Hunan form (1172) Hupch form (5162)

Proloculum 0.04 0.11

I 0.15 0.17

II 0.23 0.28

III 0.31 0.38

IV 0.42 0.50

V 0.54 0,68

VI 0.71 0.91
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VII 0.87 1.22

VIII 1.07 1.62

IX 1.46 2.08

X 1.6? 2.57

XI 1.97 3.10

XII 2.36 3.67

XIII 2.81 4.23

XIV 3.28 4.85

XV 3.81

Spirotheca thin, composed of tectum and keriotheca; the alveolar structure is exceedingly fine. The inner surface of

the keriotheca is usually lined by a dark, thin and unitorm layer which sometimes is not weaker than the tectum. The

last part ot the spirotheca generally thins oft when the test has reached the (^erontic stage.

Septa short, stout, constructed by the incurved part of the spirotheca and strengthened on both sides with kerio-

theca. The lower ends are usually enlarged and darkened.

Parachomaia well developed, mostly in rectangular and partly in angular ridges.

Aperture multiple, minute, subcircular.

Proloculum minute, spheroidal or spherical, with a diameter of 0.04~0.1 1 mm.

Horizon and locality. This species is abundantly developed in the Chinghsichung Limestone in Hunan ami

the Wuhsueh Limestone in Hupch. It has been known in association with Chusenella douvillei Colani from Hung-

shantien and Chinghsichung in AHsianghsiang county Hunan. In Hupeh this form is obtained from the upper part

of the Wuhsueh Limestone in the hills near Tienchiachun in Kvvangchi county.

Misellina major Deprat

(PI. VI, figs. 9—11)

1883. Schwagerina lepida, Schwager: China, Vol. IV. PI. XVIII, figs. 2, 5, 7 8.

1913. Doliolinu lepida, Deprat: Mem. Scrv. geol. Vlndochine, Vol. II, Fasc. I p. 49 PI. X, fig. 18.

1914. Doliolina major, Deprat: Mem. Scrv. ^eol. I'Mochine, Vol. Ill, Fasc. I pp. 23 24; PI. Ill, figs. 15—17.

Test large, ellipsoidal, with ihc median zone evenly vaulted and the poles rounded. The largest test in our

collection measures 8.34 mm long and 5.53 mm broad; the axial ratio is 1:1.5. Whorls regularly and closely coiled,

numbering more than 14.

On account of no strictly axial section having been prepared, measurement of the width ot the successive whorls

can by no means be made.

Spirotheca thin, consisting of three distinct layers; the tectum, the fine keriotheca and the inner tcctorium, which,

in strength, is almost comparable to the tectum. The spirotheca measures 0.027-0.041 mm thick in the outermost

whorls.

Septa comparatively thin, composed of the three general layers of the leptda-iypc. Their lower portion is usually con-

solidated and inflated. There are about 35 septa in the last whorl.

Apertures multiple, subcircular.

Parachomaia well developed, running as fine rectangular ridges with a height 2/3 that of the chambers in the inner

whorls; but in the outer volutions their strength gradually drops and the shape changes into angular spirals.

Axiai fillings completely absent.

Proloculum is unknown both in shape and size.

Remarks: This species differs from Misellina lepida Schwager chiefly in chc ellipsoidal shape of the test; but other



52 Palaeontologia Sinica New Series R. No. 6

features are almost similar in these two species. The present form resembles the ellipsoidal type of Schwager's DoUolina

lepida and Deprat's DoUolina major . These forms may be essentially identical. However, a slight difference still

exists between them in that the early portions of the parachomala in our form seem to be rather broad and the last

parts thin and low, while in Schwager's and Deprat's forms they almost maintain the same strength throughout all the

whorls.

Misellina claudiae Deprat of the Chihsia Limestone, although also with an ellipsoidal test, is easily distinguished'

from the present form in the much smaller size and the exceptionally strong parachomata.

Horizon and locality : It occurs in no association with any other Fusulines in certain beds in the upper part of

the Chinhsichung Limestone at Hungshantien, Hsianghsiang county, Hunan Province.

Misellina compacta Chen sp. nov.

(PI. IV, figs. 9—11)

Test small, cylindrical. The axial length and the median width of the mature test are not yet definitely known.

The length and the width of a para-axial section with W/i whorls are 4.82 mm and 2.33 mm respectively. The ratio

between the latter and the former is 1:2.1. All the whorls are cylindrical and closely and regularly coiled. The number

of whorls is 12 or more. •

Some results of measurement are given below: .

Whorls

Specimen

I m IV V vn H IX

0.30 0.42 0.53 0.64 0.78 0.96 1.17 5483

Width (in mm) 0.17 0.26 0.35 0.46 0,63 0.70 1.08 1.34 1.63 4572

0.30 0.39 0.49 0.59 0.74 0.91 1.09 1.31 4574

Spirothcca thin thickening slowly while coiling forward, composed of tectum and fine keriotheca. The strength

of the spirothcca persisting for a long distance in the axial direction. It measures 0.03 mm thick in the thickest part

of the outer whorls.

Septa short and thick, consisting of three layers, namely, the middle layer of the incurved part of the spirothecal

tectum and the anterior and* posterior layers of keriotheca. In an improperly cut median section they number 6 9 15,

17 18, 14, and 7 respectively in seven successive whorls.

Apertures multiple, minute, subcircular, widely separated by the broad parachomata.

Parachomata broad and low, generally running from the first whorl to the last as sub-angular ridges. Their

height seems not to exceed half that of the chamber.

Proloculum spheroidal, small, 0.13 0.20 mm in diameter.

Remarks: This species differs from Misellina lepida Sch wager in the markedly smaller test, the more compact whorls,

the broad and low parachomala and the larger proloculum.

Horizon and locality: It occurs in association with Misellina leptda Schwagcr and Chusenella douvillei Colani in

the Wuhsueh Limestone in the hills near Tienchiachun, Kwangchi county, Hupeh. Province.

Genus Pseudodoliolina Yabe & Hanzawa, 1932

Genotype Pseudodoliolina ozawai Yabe & Hanzawa, 1932

Test of medium size, ellipsoidal or cylindrical; whorls closely coded; proloculum large; spirothcca composed of a

single layer of tectum, but sometimes a thin layer of keriotheca is discernible in the outermost volutions; parachomata
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high and complete, but not uniform in height; foramina are numerous.

Range. Permian of Asia.

Pseudodoliolina ozawai Yabe & Hanzawa

(PI. IV, figs. 12—14)

1914. Doltolina leptda, Depral: Mem. Serv. geol. I'Indochine , Vol. Ill, Fasc. I, p. 22, P!. Ill, figs. 12—14.

1927. Doltolina leptda, Ozawa: (ourn. Fasc. Saen. Imp, Utuv, Tokyo, sec. II, Voi. II, Part 3, PL XLV, figs. 1,

1932. Pseudodoliolina ozawai, Yabe et Hanzawa: Proc. Imp. Acad. Japan, Vol. 8 p. 41.

1934. Pseudodolina ozawcn, Chen: Palaeontologia Stnica, Ser. B Vol. IV Fasc. 2, Pt. I, pp. 100, 101, Pi. XVI
figs. 3, 4.

Ttst Cylindrical with the ends roundly terminated. The axial length and the median width 5.12 and 2.10 mm
respectively measured from a Kwangsi specimen with twelve whorls. The proportion of the latter to the former is about

1:2.4. Whorli closely coiled and all subcylindrical possibly except the first one. The lateral parts ot the outer whorls

in the typical forms are not much extended, and the height of the whorls increases very slowly toward the old stage of

growth. Convolutions numerous, usually 12 sometimes attaining to 14 in number. There are two rencrations detected in

our material: the microsphcric form developing a longer test, with more and compact whorls, and the macrospheric

form having a shorter test, with less and looser volutions.
,

Two measurements from the two types arc as follows:

Microsphcric form Macrospheric form

(in mm

)

(in mm)

Proloculum 0.14 0.22 (0.27)

I 0.20 0.34

II 0.28 0.44

III 0.37 0.55

IV 0.47 0.68

V 0.62 0.85

VI 0.78 1.08

VII 0.91 1.30

VI I 1.12 1.55

IX 1.35 1.77

X 1.61

XI 1.92

Spirotheca exceedingly thin and slender, composed of only one layer of the thick tectum, the kcnotheca being

entirely wanting. It measures about 0.01 mm thick in the outer whorls in some cases, but usually a little thinner.

Septa as thin as the spirotheca and frequently appearing in irregular curved thick lines in the median section of

the test; this is evidently due to its flexibility. They are rather distantly spaced in the last volutions. The septal

numbers arc roughly 6 9 11, 12, 13, 15 19 19 25, 26 and 28 in the successive whorls respectively.

Apertures multiple, minute, subcircular.

Parachomala well ckvdope<J high, reaching about 2/3 or a little more the vertical distance between the two

adjacent spiral walls. They arc generally disposed with an intervening space more than oiicc or twice their own thick-

ness.

Proloculum generally spheroidal, having two sizes representing the iwo alternative t;cncraiions. lu the micro-
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spheric form the proloculum is minute, not more than 0.14 mm in diameter; the macrospheric proloculum is an

irregular spheroid with a short diameter of 0.22 mm and a long diameter of 0.27 mm.

Horizon and locality: This species is abundant in the lower beds of the Chinghsichung Limestone, Hutien,

Hsianghsiang county, Hunan Province. It is also very rich in a certain horizon of the Maok'ou Limestone, Lukow,

Hochien, Kwangsi Province, As I am aware, it is associated only with an indeterminate species of Schwagerina at

the first locality. In the second place it occurs probably alone.

Subfamily Neoschwagerininae Dunbar & Condra, 1928

This subfamily comprises the most advanced fusulinids. The test is mostly large thickly fusiform, subcylindrical

or subglobular. Spirotheca is composed of tectum and fine keriotheca. Septa are unfluted. The axial and tran-

sverse septula are well developed. Median tunnel is wanting. Parachomata and foramina are present, Proloculum is

small or large.

This subfamily is abundantly developed in Asia and Europe, but rarely found in America.

Genus Cancellina Hayden, 1909

Genotype, Cancellina primigenia Hayden) Neoschwagerina primigenia Hayden, 1909

Test is small and inflatedly fusiform, the median part inflated and the poles pointed; spirotheca is composed of

tectum and fine keriotheca; septa are closely spaced and slightly arcuate; parachomata are narrow and high, and join

the lower ends of the transverse septula; transverse septula occur in the outer whorls and are not regular in thickness;

foramina are small and numerous; proloculum is small.

Range: Permian of Asia.

Cancellina schellwieni Deprat

(PI. XII, figs. 1—3) •

1913. Dolioltna schellwieni, Deprat: Mem. Seiv. geol. rindochine, Vol. II, Fasc. I pp. 51 52 Pi. VIII, figs. 4—9.

1922. Yabeina minima, Ozawa: Preliminary Notes on the Classification of the Family of Fusulinidac, Pi. IV,

fig. 3.

1925. Neoschwagerina parva, Colani: Mem. Serv. geol. I'lndochinc, Vol. XI, Fasc. I p. 120 PI, XX, fig. 12; PI.

XXI, figs. 9, 14 15.

1925. Yabeina schellwieni, Ozawa: ]own. Coll. Scien. Vol. XLV, Art. 6, pp. 60—61, PI. X figs. 3a, 4.

1927. Cancellina schellwieni, Ozawa: Journ. Fasc. Scien. Vol. II, Part 3, p. 161, PI. XXXIV, fig. 13; PI. XLIV,

fig. lb; PI. XLV, fig. 3.

1934. Cancellina schellwieni, Chen: Fusulinidae of South China, Part I, Palaeontologia Sinica, Ser. B, Vol. IV,

Fasc. 2, pp. PI. XVI figs. 5—12.

Test moderate-sized, fusiform, regularly vaulted at the median part, rounded at the ends. Whorls closely coiled, 7

in number. The dimensions of the mature form are yet unknown but the length and the width of the sixth whorl are

2.29 and 1.16 mm respectively and the axial ratio of this volution is 1:1.9.

The widths of the whorls are as follows (in mm):

I 0.42

II 0.54

III 0.72

IV 0.91

V 1.16

VI 1.43

VII 1.71
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Spirothcca thin, varying in thickness; the tectum seems to be rather thick; the keriotheca is poor in development

to such an extent that its real presence is sometimes difticnlt to ascertain.

Spiral primary septula appear irregular in cross section, oppose the parachomata and frequently unite together with

them.

Spiral secconday septula short and very rarely develepcd in the last whorls, oAe appearing in the interspace between

the primaries.

Axial septa thin, their lower ends usually pointing forward.

Axial septula developed rather early, usually one, and rarely two, intercalated between a pair of the septa.

Apertures have not been clearly observed but are probably minute and subcircular.

Proloculum spheroidal, large, thin-walled, with a diameter varying between 0.19 and 0.30 mm. In a very rare case

its size may attain to 0.35 mm.

Horizon and locality: This form occurs in moderate abundance in association with Verbee^ina verbeel^i Geinitz

Neosch wagertna simplex Ozawa in the Maok'ou Limestone, Panliyii, Chungshen, Kwangsi Province. It is also found

together with Verbeel^ina verbeel{i Geinitz and its variety sphaera Ozawa, and Verbee^ina ellipsoidalis (sp. nov.) in

the same limestone at Shcngchin of the same province.

Genus Neoschwagertna Yabe, 1903

Genotype Neoschwagerina craticulifera (Schwager) = Schwagerina craticulifera Schwager, 1883

Test fusiform or globular; whorls close, numerous; spi rotheca consisting ot tectum and keriotheca throughout,

without tcctoria; axial septa unflutcd, composed of a middle layer of tectum and two lateral layers of keriotheca; one to

three axial septula extending downward from the keriotheca between a pair of septa; transverse septula extending down-

ward from the keriotheca to meet the parachomata; aperture in a series of small rounded pores; parachomata in fine

spirals; proloculum generally minute, rarely large.

Range: Permian of the Eastern Hemisphere.

Neoschwagerina simplex Ozawa
(PI. XII, figs. 13—16)

1927. Neoschwagerina simplex, Ozawa: jotvn. Fesc, Scien. Vol. II, Part III, pp. 153 154; PI. XXXIV, figs.

7—11 22 23 PI. XXXVII figs. 3. 6a.

Test middle-sized, fusiform, with a fairly vaulted median zone and bluntly pointed ends. In a typical form with ten

whorls the axial length is 4.64 mm> the median with 2.96 mm, the form ratio 1:1.6. Another form which built ten

and a half closer whorls has an axial length of 4.73 mm, a median width of 2.39 mm, and a form ratio of 1:2.

Whorls arc regular and close; the first two volutions more gloubular, while the others fusiform. The nun ber of whorls

is usually 11.

Tw> measurements of the whorl-width are given below (in mm):

Proloculum 0.15 0.17

I 0.31 0.28

11 0.44 0.41

III 0.60 0.5i

IV 0.82 0.7'?

V 1.11 0.90

VI 1.45 1.")

VII 1.82 1.4S

VIII 2.22 1.70

IX 2.60 1.%

X 2.% 2.39

(=562.5) (5304)



56 Palaeontologia Sinica New Series B. No. 6

Spirotheca thick, consisting of thin tectum and thick keriotheca; the aggregate thickness measuring 0.04 mm in

the tenth whorl.

Axial septa rather thick, made up of the middle layer of the incurved part of the spirothecal tectum and the

anterior and posterior layers of the keriotheca; the lower part usually opaquely consolidated.

Axial septula first appear in the fourth whorl, always alternating with the septa.

The primary transverse septula thick and short, extending from the keriotheca to meet the parachomata.

The secondary transverse septula not developed.

Apertures minute, circular.

Parachomata coarse and high, usualy attaining to 1/2 the chamber-height.

Proloculum spheroidal, small, 0.15~0.17 mm in diameter.

Remarks: Our form is quite comparable with the Japanese specimen first described by Y. Ozawa from Akasaka

Limestone in all the essential features. The width of the whorls, the thickness of the spirotheca and the size oi the

proloculum arc almost perfectly identical with those in Ozawa's form. The only point of difference is in the axial

ratio. Perhaps Ozawa made the measurement not on the strictly axial sections of the tests. This fact is evidently

proven by the illustrations of the oblique sections given by Ozawa in his paper. The true outer shape of the tests of

this species is shorr-fusiform but not globular as Ozawa stated.

This species differs from Neoschwagerina craticulifcra Schwager chiefly in the more thickness of the spirotheca.

The high parachomata and the short test arc also points of difference reliable to separate this species from the latter.

Horizon and Locality : Associated with Verbeel^tna t/erbee^i Geinitz and Cancellina schellwieni Deprat in the

Maok ou limestone, Chungshan and Shengchin, Kwangsi Province.

Neoschwagerina craticulifera Schwager

•

(PI. XII, figs. 10—12)

1883, Schwagerina craticulifera, Schwager: China, Vol. IV p. 140 PI. XVIII, figs. 15—25.

1898. Mdllerina craticulifera (Schwager), Schellwien: Palaeontographica, Vol. 44, p. 258.

1903. Dolioltna craticulifera, Schellwien : Palaeozoischt und Triadische Fossilien aus Ostasien in Futterer's Durch

Asien, Vol. Ill, pp. 125—174 PL V, fig. 5.

1906. Neoschwagerina craticulifera (Schwager), Yabe: journ. Coll. Scien, Vol. XXI Art 5 p. 3, PI. I fig. 3.

1909. Neoschwagerina craticulijera, Haydcn : Fusulinidae from Afghamistan, Record GeoL Su'v. India, Vol.

XXXVIII, Part 3 pp. 248—249, PI. XXI figs. 1—7.

1912. Neoschwagerina craticulifera^ Deprat: Mem. Serv. Geol. I'lndochine, Vol. I Fa sc. III pp. 47—49 PI. II

hgs. 1, 2 4.

1914. Neoschwagerina craticulifera var. Rotunda, Depart: Ditto, p. 26, PI. VIIK figs. 6~ 13.

1922. Neoschwagerina craticulifera var. sphaeroidea, Ozawa: }ourn, Geol, Soc. Tof{yo, Vol. XXIX PI. fig,

1927. Neoschwagerina craticulifera, Ozawa: fourn. Fasc. Scien, Vol. 11 Part III, pp. 154 156 PI. XL, figs. 1 3

4—8 10 11a.

There are two forms of this species in our material. The macrosphcric generation is represented by a great number

of specimens while the microspheric form only by one test. The tests of the two generations are fusiform with the

median zone considerably vaulted and the poles short and pointed. In the macrosphcric type the ends usually slightly

bend to one side so that the lateral zones on this side are gently depressed. The axial length is 5.38 6.38 mm and

the median width 3.25 3.50 mm; the axial ratio is 1:1.7 or 1:1.8. The whorls compact and regular. The bending of

the ends starts early in the seventh whorl, becoming more pronounced in the outer ones. The test of this generation

has 13 or 14 whorls. The microspheric form built also 14 whorls; the first three or four volutions are excessively tight while
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the next convolutions coil in the same manner as the other type. The two dimensions of the microspheric test are hence

smaller; the length measures only 4.29 mm and the median width 2.44 mm, but the axial ratio maintains the same

relation.

Two measurements, one from the macrospheric form and the other from the microspheric are given below:

Whorl Macrospheric form Microspheric form

(in mm) (in mm)

0.26 0.08

II 0.35 0.14

III 0.49 0.20

IV 0.64 0.29

V 0.79 0.43

VI 0.99 0.57

VII 1.19 0.74

VIII 1.43 0.94

IX 1.65 1.18

X 1.92 1.42

XI 2.24 1.68

XII 2.56 1.91

XIII 2.90 2.17

XIV 3.25 2.44

Spirotheca thin, increasing a bit in thickness spirally and keeping constant strength axially. It is usually slightly

thicker in the macrospheric form, measuring 0.027 mm in the tenth volution, while only 0.02 mm in the same whorl

of the microspheric test. The alveolar structure of the keriotheca is very fine. The tectum is relatively thick, estimated

at above 1/4 ihc whole thickness of the spirotheca in the outer whorls.

Axial septa short, thick and crowded in the early whorls but long, thin and widely apart in the next ones. They arc

composed of three layers: the middle lamina of the inbending part of the tectum of the spirotheca and the two lateral

laminae of the keriotheca. The lower ends of them are always solidified, darkened, and bending forward, but the

large upper portion is generally set at right angles to the spiral wall.

Axial septula make first appearance in the fifth volution, one intercalated between each pair of the septa. In the last

whorls two or three grow in the septal interspace. They are the downward elongations of the keriotheca and as a rule,

short and variable in shape.

Spiral septula well developed, pendant from the ceiling of the chamber for some vertical distance and mostly united

together with the just opposite parachomata to form regular thin pillars. They measure 0.041 mm thick in the

outermost whorls. No secondary septula are observable between the primary ones except some scattered short growths.

Aperture multiple, depressed circular and small in the inner whorls, becoming larger in the outer ones. Its vertical

diameter measures about 0.02 jnm in the seventh volution and 0.04 mm in the twelfth whorl.

The lateral opcnnings of passage are minute and subcircular, occur in the vicinity of the axial septa and are raised

to some elevation above the floor.

Parachomata small but well developed in semicircular ridges.

Proloculum minute, spheroidal with a diameter of 0.13~0,20 mm in the macrospheric specimens and only 0.04^~0.08

mm in the microspheric type.

Horizon and locality: It associated with Sumatnna annae Volz in the Chinghsichung Limestone, Hutien, Hsiang-

hsiang, Hunan Province. A microspheric form of this species has been found in the Wuhsueh Limestone in the hills

near Tienchiachun, Kwangcbi County, southeastern Hupch.
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Neoschwagerina douvillei Ozawa

(PI. XIII figs. 3—7; PI. XIV fig. 7)

1906. Ncoschwagerina globosa, Douville: Bull. Soc. geol. France, Ser. IV Vol. VI PI. XVII—XVIII.

1912 13. Neoschwagerina globosa, Deprat: Mem. Serv. geol, VIndochine, Vol. I, Fasc. Ill, p. 51 PI. IV, figs, 1~4;

Vol. II, Fasc. I, p. 55.

194. Neoschwagerina globosa, Deprat: Mem. Serv. geol. VIndochtne, Vol. 111 Fasc. I, pp. 29 30.

1924. Neoschwagerina globosa, Colani: Mem. Serv. geol I'lndochine, Vol. XI Fasc. I pp. 118—120, PI. XXIII,

figs. 1 2, 4—14, 22—24, 36—38; PI. XXV, figs. 9 13 figs, a—c; PI. XXVI figs. 3 5.

1925. Neoschwagerina douvillei, Ozawa: Jown. Cell, Scien. Vol. XLV, Art. 6 pp. 55 57.

Test fusiform, gently vaulted in the median zone, pointed at the poles. The axial length is 5.98 mm, the median

width 3.28 mm, and the axial ratio 1:1.8 in a typical specimen with 15^2 whorls which possibly represent the maxi-

mum number. The first three or four volutions are globular and the rest fusiform.

Whorl Width (mm)

I 0.38 0.47

II 0.52 0.59

III 0.67 0.72

IV 0.82 0.86

V 1.02 1.02

VI 1.24 1.19

VII 1.42 1.39

VIII 1.62 1.59

IX 1.83 1.82

X 2.05 2.01

XI 2.29 2.20 -

XII 2.48 2.41

XIII 2.69 2.61

XIV 2.95 2.84

XV 3.25 3.10

Specimen 5219 5221

Spirotheca particularly thin, consisting of tectum and keriotheca; it measures only 0.09 mm thick in the twelfth

volution.

Axial septa thin and slender, composed of three principal layers with the lower dark and solidified part pointing

forward.

Axial septula short, pendent downwards to the halfway of the chamber height, making first appearance very early

in the latter part of the first whorl, one alternating with the septa. In the second volution, two septula intercalate

between each pair of the septa. They increase in number to three or four in the last whorls.

Primary Spiral septula thin, with almost parallel sides, opposing and connecting with the parachomata.

Secondary spiral septula entirely absent in a great number of inner whorls, but occasionally represented by some

short matter in the interspace between the primary septula in the outermost whorls.

Aperture numerous, minute, deprcssed-subcircular.

Parachomata not very well developed into low ridges.

Proloculum spheroidal or spherical, thin-walled, modcrattrly large with a diameter of 0.31 0.35 mm.

Remarks: This species is easily recognized by the big proloculum. By means of this feature and the thinner

spirotheca, septa and septula, the present form is distinguished from Nfoschwagersna aaticulijeru Schwagt^r lo which
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the construction of whorls bears some resemblance. The forms which built a larger proloculum and may represent

the megalospheric generation sometimes offer some difficulty in separation from the possibly microspheric forms of

Neosch wagerina megalosphmca Deprat. But they can be discriminated by the fact that Neoschwagerina megulospherica

has a more vaulted median zone, distinct lateral constrictions in its vicinity and more compact whorls, while the

median zone of Neoschwagerina douvillci Ozawa is gently vaulted and its whorls are evenly fusiform.

Horizon and locality: It occurs in profusion in the Maok'ou Limestone in the neighbourhood of the city of Chen-

kiang, Kwangsi Province, where it associates with Chuwnella douvillei Colani, Neosch wagerina megulospherica De-

prat and Sumatrina annac Volz. Some young forms of this species have also been found in association with Chusenella

dotivtllei Colani and Verh^ei^ina verb€el{i Cieinitz in the Chinghsichung Limestone at Fcngkuanshan, Hsianghsiang

County, Hunan Province.

Neoschwagerina colaniae Ozawa

(PI. XIV, figs. 1—4)

1927. Neoschwagerina colaniae Ozawa: four", Fasc. Saen, Vol. II Part 3, pp. 157 158, PI. XL, figs. 9 12 13;

PI. XLI, figs. 3, 11.

Test moderate in size, rather globular. The axial length and the median width measured from a slightly oblique

section with thirteen whorls are respectively 3.25 mm and 2.54 mm; the axial ratio derived from the above two figures

is nearly 1:1.3. All the whorls are closely and regularly coiled; there is no change in the chamber height along the

direction of the axis. The whorls number 13.

The widths of the whorls are given below (in mm):

I 0.12

II 0.17

III 0.25

IV 0.35

V 0.45

VI 0.66

VII 0.88

VIII l.ll

IX 1.33

X 1.62

XI J.91

XII 2.22

XIII 2.54

Spirotheca thin, consisting of tectum and kcriothcca throughout, measuring about 0.02 mm thick in the outer

whorls. Its inner surfaces Ixrtwccn the septa and the septula are frequently attached by a thin dark layer possibly

representing the inner tcctorium.

Axial septa ihin, slender, numerous, and tapering downwards. The septal number in the successive whorls is not yet

accurately counted.

Axial septula not well developed, only occasionally seen in the outermost whorls, one growing between a pair of

the septa when present.

Primary spiral septula thin, sicndtr, flexible, opposing the parachoinala and usually connected with them.

Secondary spiral septula occasionally occur as a short ridge between the primary septula in ihc outer volutions.

Multiple apertures minute, subcircular.
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Proloculum minute, spheroidal, 0.07 mm in diameter.

Horizon and locality: Associated with Sumatrina annae Volz in the Chinghsichung Limestone, Hutien, Hsiang-

hsiang County, Hunan Province.

Neoschwagerina multicircumvoluta Deprat

(Pi. XIV Hgs. 5, 6)

1912. Neoschwagerina multicircum voluta, Deprat: Mem. Serv. geol, rindochine, Vol. I Fasc. Ill, pp. 50 51 PI.

II, figs. 7—9; PI. Ill, fig. 2.

Test globular; the median zone strongly vaulted, the ends rounded. The axial length and the median width of

a specimen with l^Vi whorls arc 4.02 mm and 3.39 mm respectively; the form ratio is about 1:1.2. In a large test with

20 whorls the two dimensions are 5.29 mm and 4,64 mm. The first one or two whorls coiling round an axis differing

at a large angle from that of the rest. All the whorls are regular and more tight than those of Neoschwagerina era-

ttculijera Schwager, The adult forms have 20 whorls.

The widths of the whorls measured from a somewhat eccentric axial section arc as follows: (in mm):

I 0.08

11 0.16

III 0.22

IV 0.31

V 0.41

VI 0.53

VII 0.68

VIII 0.84

IX 1.04

X 1.22

XI 1.40

XII 1.61

XIII 1.86

XIV 2.10

XV 2.33

XVI 2.65

XVII 2.94

XVIII 3.24

Spirotheca thin, consisting of tectum and keriotheca, with a thickness of 0.027 mm in the last whorl.

Axial septa thin, composed usually of three layers; the lower half darkly solidified.

Axial septula as thick as the septa but much shorter, at first one alternating with the latter but at last two or three

present between each pair of the septa.

Primary spiral septula in similar construction to the type of Neoschwagerina craticulijera Schwager. They are

usually connected with the parachomata. No spiral septula are developed.

Aperture minute, subcircular.
'

Parachomata run as round ridges.

Proloculum is spheroidal, too minute to be well prepared so that the size is not yet known.

Remarks: This specific name was erected by Deprar in 1912 to cover some forms which built a more globular

test and more numerous and compact whorls than its close ally Neoschwagerina craticulijera Schwager, In 1927 Oza-

wa suggested thai Neoschwagerina muUiarcumvoluta mi^^ht rcprescnl the inicrospheric generation of a species with



Whole Number 140 S. Chen: Fusulinidae of South China, l*art I 61

Nt'oschwagerina craticulijf^a Schwager as tlic magalosphcric generation. do not aj^ree with Ozawa's opinion, because

the test of Neoschwag. m ulticircum voluta is globular and has more and closer volutions while Neoschwagt nna craticii-

lifera always has a fusiform test with much less coils. The proloculum upon which Ozawa laid the basis ot his sug-

gestion is equally minute in the two forms, evidently impoisibly to indicate he presence of alternation of generations

in them. The septa and septula are thinner and more slender in the present species than in Neoschwage rina craticultjtra

Schwager. Moreover, the spirotheca of the former species is visibly thinner than that of the latter; it measures 0.027

nm thick, in craticulijera but only 0.015 mm in the same whorl of multicircumvoluta

,

Horizon and locality: It occurs in association with Neoschwag, craticulijera Schwager in the upper beds ol the

Chinghsichung Limestone, Hutien, Hsianghsiang County, Hunan Province.

Neoschwagerina leei Chen sp. nov.

(1)1. XI, Hgv

1927. Neoschwagerina margaritae, Ozawa: Journ. Fasc. Saen . Vol, II, part 3, pp. 158, 159, PI. XLII, figs. 5 7.

esc globular, highly vaulted in the median zone rounded at the extremities. In the mature forms the axial length

IS about 6.86 mm, the median width about 5.62 mm; the form ratio is 1:1.2, All the volutions are particularly close and

regular, and they gradually increase in height, which does not vary visibly from the median zone to the poles. The

number of whorls is 16~ 18.

The widths of the whorls are as follows (in mm):

I 0.14

II 0.22

III 0.25

IV 0.36

V 0.52

VI 0.69

Vil 0.88

VIn 1.09

IX 1.30

X 1.55

XI 1.83

XII . 2.14

XIII 2.48

XIV 2.77

XV 2.94

XVI 3.46

Spirotheca thin, made up ot tectum and keriotheca, measuring only 0.02 mm thick in the outer whorls.

Axial septa thin and slender, generally steeply sloping forward.

Axial septula also slender, at first one alternating with the septa and later their number increasing to two or three.

Primary spiral septula exceedingly thin, somewhat flexuous. This is the most important feature ot this species.

Secondary spiral septula not developed.

Apertures circular in the inner whorls, becoming laterally elongated in the outer ones.

Parachomata in the shape of narrow fine ridges, set opposite to the primary spiral septula and usually connected

with them.

Proloculum spheroidal and minute, 0.06~0.13 mm in diameter.

Remarks: This form is characterized by the globular test, the numerous whorls, the minute proloculum and
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spLally the exceptionally thin septa and septula. It >s readily distinguished from ^eoschu.,enna craUcuUfera Schwager

^the globular test, and thee melyd^in septa and septula. In the oute st whorls the spiral septulum measures

only 02 mm thick in the present form, but it is 0.040 or more in Neosch.agenna Mfera Schwager. The

spirotheca of the species under consideration likewise is visibly thinner than that of the latter fern. It di fers 7
Neosch ge —ae Deprat in the smaller size, and the much thinner septa and septula, although the median

.one of the test of our present species is considerably vaulted as in Neosch.a.enna mar.eantae Deprat And moreover m

Deprat s ion. the inn" whorls, possibly excepting the ftrst few ones, are or less rhomboidal, but K is not the

case with the present specks m which all the whorls are regularly short fusiform.

In 19^7 Ozawa described some spec ns with specially thin septa and septula under Neosch.asenna mar.antae

Deprat. Th^ specimens, as the illustrations express them, evidently belong to a different species. According to the general

structure and especially the exceedingly thin and slender septa and septula, these forms are quite similar to or even

identical with our present species possibly except for the difference in size ot the test.

Horizon and locality: The present species is found in the Chinghsichung Limestone at Hungshanuen and Hutien

Hsianghsiang County, Hunan P nee. Its associated f s are Chusenella iou^Ul. Colan, Ve—
Geinitz and Sumutrma annae Volz.

Neoschwagerina margaritae Deprat

(PI. X, figs. 1—3)

1913. Neoscht""a ma,.—ae, Deprat: Men.. Se,.. ,eoL I'lndock.ne, Vol. II, Fasc. I PP- 58-60, PI. VIII,

fig. 10; PI. IX, figs. 1—3.

1925. ^eosch.a,cnna mar.antae, Colan. Menu Serv. giol. I'lndochme, Vol. XI Fasc. I p. 153, PI. XXIV,

1976. Teolhwasenna margantae, Ozawa: ]ourn. Coll. Saen. Vol. XLV, Art 6 p. 58 R XI figs 1,
3.

Te's. shon-tusiforn., highly vaulted in the median zone, rounded at the poles. The axial length is 528 =
and the median width 4.11 measured f a specimen with 17 whorls; the form ratio is nearly 1:13 The fir t

volunons are round, the next seven or eight more or less rhomboidal, and the rest shortWorm. All the whorls

arc regularly and closely coiled. The number of whorls is 18—20.

The widths of the whorls are (in mm):

I 0.17

II 0.23

III 0.35

IV 0.46

V 0.64

VI 0.84

VII 1.06

VIII 1.30

IX 1.52

X 1.77

XI 2.05

XII 2.36

XIII 2.66

XIV 2.98

XV 3.34

XVI 3.76

XVII 4.11
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Spirotheca thin, made up of tectum and keriotheca throughout; it measures 0.02 mm thick in the outer whorls.

Spiral septula thin, straight, opposing the parachomata. It has a thickness of only 0.03 mm in the last whorls.

The spiral secondary septula are not developed.

Aperture minute, subcircular with a dimeter of about 0.03 mm in the thirteenth volution.

Parachomata in the shape of low, somewhat angular ridges.

- Proloculum spheroidal, and minute, 0.10 mm in diameter.

The conditions concerning the axial septa and septula are not known for lack of the median section.

Remarks: This form differs from Deprat's type only in the smaller size and also possibly in the thinner

spiral septula. It is acknowledged as a variety of this species because of the globular test, minute proloculum and

somewhat rhomboidal inner whorls. It is distinguished from Xeoschwagerina craticulijera Schwagcr by the larger

number of whorls, the globular test, and the subrhomboidal early whorls. In the structure of the spirotheca and spiral

septula, and the size of the proloculum there is almost no difference between the two forms.

Horizon and locality : It occurs not abundantly together with Verbeel^ina verbeet^i (icinitz in the Wuhsuch

Limestone in the hills near Tienchiachun, Kvvangchi, southeastern Hupch. This form has also been found in the

Chinghsichung Limestone, Fengkuanshan, Hsianghsiang County, Hunan Province.

Neoschwagerina megaspherica Deprat

(PI. X figs. 4—

191.3 Neoschwagerina megaspherica, Deprat: Mem. Serv. geoL I'lndochim', Vol. II, Fasc. I, p 57, PL VII, figs.

2 6; PI. IX figs. 4—8.

1924. Neosch wagerina megasphorica, Colani: Mem. serv. geoL I'lndochinc, Vol. XI Fasc. I pp. 126 127 PL XXII.

1925. Neoschwagerina megaspherica, Ozawa: Journ, Coll. Scien. Vol. XLV, Art, 6 p. 58, PI. XI, fig. 8.

Test large, fusiform, with a median zone considerably vaulted and two poles pointed; the lateral slopes occasionally

slightly depressed. The axial length and the median width ot a specimen with 19 whorls are 7.63 and 3.57 mm res-

pectively; the axial ratio is 1 :2.1. The first three whorls globular: the next ones gradually becoming fusitorm. All the

whorls are closely coiled with a height of only 0.043 mm in the tenth volution. The number of whorls in the adult forms

is 16—19.

The widths ot the whorls are (in mm):

I 0.97

II 1.22

III 1.42

IV 1.64

V 1.80

VI 2.01

VII 2.17

VIII 2.36

IX 2.56

X 2.82

XI 3.11

XII 3.41

XII 3.72

Spirotheca extremely thin, only 0.023 mm thick in the tenth volution. It is composed of tectum and kerioihcca.

Axial septa exceedingly thin, with a construction ot three principal layers; the lower part is opaquely solidified.
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A.al septula as thick as the septa but much shone, and varying in length. They begin singly in the interspaces of

the septa ,n the latter part of the first volution and gradually increase to 4 or 5 between a pair of septa in the outermost

"'"^ary Spiral septula th.n, rather regular in thickness in the inner whorls but beco g
irregular in the outer

ones. Their lower edges point to and connect with the summit of the parachomata

Secondary spiral septula very short, like ndges, first appearing ,n the tenth volution and intercalated between the

primary septula.

Aperture mimite. subcircular.

Parachomata generally in the form of subangular ndges.

Proloculum large, th.n-walkd, usually deformed-sphero.dal, having a diameter of 0.77 mm

Remarks: This specs dis.ngu.hes Uself W the allied speoes essentially by its—
P==:

and e pact whoHs. It is much similar to Neosc— " Ozawa ,n many P:',

=

forms of the latter have a much smaller proloculum and comparatively loose volutions. In " jhe ^:
the two forms is still so slight and intermediate forms present in the faunule are so many that I behevc that these

two forms may represent different generations of one and the same spec.es.
-..

.

Horizon and localuv: This form is found ,n abundant occurrence in the Maok ou Limestone in the vicinity of

ChenkUng, Kwangs, Province. Its association :s the same as that of Neosch 0"wa.

Genus Yabeina Deprat, 1914

Genotype ^eoschwagerina i Yabeina. inouyei Deprat = N.oschu^aserina globosa Yabe =

yabeina globosa (Yabe), 1914.

Test shortWorm to globular; whorls close: spuo.heca composed of tectum and keriotheca throughout; axial

s all septula, trans septa and verse —a a,elo—nd halfconsoH aperture ,n a row of

minme round pores; parachomata fine, meeting the transverse septa; proloculum minute or large.

Range: Permian of Asia, Europe, Africa and North America.

Yabeina shiraiwensis Ozawa

(PI. XIV, hgs. 8—10)

1925. Yateina sh—,s, Ozawa: /",.". Coll. Seen. Vol. XLV Art. 6, pp. 63 64; PI. X figs. 1 2; PI. II, figs.

2b. 5c, 7b. .
, .

,

Test elongately Worm, slightly curved in most cases: .he median zone mode—a the ends blundy^
The 1 length is 8.34 and the median width 3.27 in a specimen with twelve whorls; the form raUo is 1.2.5.

"rie Lgate f the form r " 1:2.8. All the whorls are the first tw"jre

^

globular, while the rest gradually extend laterally to kcome fusiform. The number ot whorls is usually 12 or 13

rarely to 17.

Two ,mas„rcnKnts on the width of the whorl, ar given below (in mm):

Proloculum 0.38 035

I 0.50 0.50

II 0.59 0.67

III 0.71 0-84

IV 0.82 0.99

V 0.97 1-20

VI 1.12 "2



Whole Number 140 S. Chen Fusulinidac of South Chinj, Part II 55

VII 1.30 1.67

VIII 1.54 1.98

IX 1.80 2.28

X 2. 259

XI 2.45 2.90

XII 2.81 3.25

Specimen (5541) (5126)

Spirolheca exceedingly thin, composed of tectum and kcriothcca throughout. The thickness of the spirothcca is

about G.013 mm in the outer whorls.

Axial septa thin and slender, with the lower part usually swollen and consolidated.

Axial septula appear early in the second or c\^x\ in the first whorl, at first alternating with the septa; they increase

up 10 four or five in each septal interspace in the outermost whorls. Their lower edges arc also somewhat enlarged.

Primary Spiral septula thin, slender, varying in thickness in the different parts ot the individual septula.

Secondary spiral septula short, well developed in the outer whorls where usually one or occasionally two of them arc

found between each pair of the primary septula.

Apertures minute, subcircular, numerous.

Parachomata narrow but rather high, rising to meet the lower ends of the primary spiral septa.

Proloculum generally spheroidal with a diameter of 0.35 0.44 mm.

Remarks: Our form undoubtedly belongs to Ozawa's species for the essential characters of both forms arc quite

similar although he Chinese form has a more elongate test than the Japanese type.

Horizon and locality: It is associated with Chusenella douvillei Colani, Chuscnella dtprati Ozawa and Sumatrtna

annat Voiz in the lower beds of the Chinghsichung Limestone, Hutien, Hsianghsiang, County, Hunan Province. It

is also found in abundance together with Neoschwagerina craticulijera Schwagcr and Chusenella douvillei Colani in

the Wuhsueh Limestone in the hills near Tienchiachun, Kwangchi County, southeastern Hupeh.

Yabeina inouyei Deprat

(1)1. XI, hgs. 7, 8)

1914. Yabeina inouyei, Deprat: Mem, Serv. geol. rindochine^ Vol. Ill, Fasc, I pp. 30—34; PI. VI figs. 4— 10;

PI. VII, figs. 1 2.

924. Scoschwagenna inouyei, Colani: Mem. Strv, geol. I'lndochine, Vol. XI Fasc. I, pp. 125 126, PI. XX\"I1I.

This species in our collection is only represented by several incomplete para-axial sections, but the essential chara-

cters are plainly displayed. The lest is large, short, tusitorm with the median zone considerably vaulted and the

poles rounded. In one section 18 whorls are seen and the width measures 5.03 mm and the length 8.10 mm. Whorls

arc numerous, attaining to 20, and are regularly and tightly coiled. Spirothcca exceedingly thin, consisting of tectum nnd

kcriothcca throughout. The primary spiral septula particularly thin and more so in the last two or three whorls.

The secondary spiral septula well developed in the outer volutions, one between every two of the primary septula and

about half as long as the latter; the upper parts of the two are frequently coalesced. The multiple apertures minute,

subcircular. The parachomata well developed in the innT whorls but somewhat obsolescent in the outermost volu-

tion. The axial septa are composed of three layers, and their lower portion is always coalesced, darkened ami bcmiing

forward. The axial septula vary in strength, some longer and sonic shorter, one or two existing between each pair ot

stpia in the inner whorls and three or tour in the outer volutions. The shape and size ot the proloculum arc unknown.

Horizon and locality : It occurs together with Sumatrina annat Volz in the lower beds of the Chinghsichung

Limestone, Hutien, Hsianghsiang County, Hunan Province.



66 Palacontologia Sinica New Series B. No. 6

Yabeina proboscis Chen sp. nov«

(PI. XIII, Hgs. 8—10)

Test elongately fusiform, considerably vaulted in the median zone, wonderfully produced to incurved proboscis at the

poles thus rendering the test to look grotesque. The axial length and the median width measured from a regular

specimen are 9.05 mm and 2.96 mm respectively; the axial ratio is 1:3. In a para-axial section of the odd specimen

the length of the test attains to 14.88 mm and the width 4.05 mm. Whorls compact, numerous, counting 17 in the normal

form. The lateral parts of the outer whorls strongly prolonged and at the same time irregularly curved.

The widths of the whorls of a regular form are as follows (in mm):

I 0.28

II 0.41

III 0.58

IV 0.76

V 0.97

VI 1.14

VII 1.31

VIII 1.48

IX 1.65

X 1.83

XI 1.99

XII 2.10

XIII 2.32

XIV 2.47

XV 2.63

XVI 2.76

XVII 2.96

Siprothcca extremely thin, consisting always of tectum and fine keriotheca the latter of which is particularly weakly

developed.

Axial septa thin, slender, composed of three layers with the lower part coalesced and darkened.

Axial septula vary in strength and their lower portions are also darkly solidified. In the last whorls three of them

are thrust between each pair of septa.

The primary spiral septula very thin, opposing the tops of the parachomata. The secondary spiral septula not well

developed, only occasionally appearing as short rudimentary ridges in the interspace between the spiral septula.

Aperture minute, subcircular.

Parachomata in the shape of fine spiral ridges.

Proloculum moderate-sized, 0.20 mm or more in diameter.

Horizon and locality: This species found together with other Neoschwagerina in the Maok'ou Limestone, Cheng-

kiang, Kwangsi Province.

Yabeina sp.

(PI. VII fig. 12)

It is a very rare form. In our collection only a submedian section has been obtained. This section is cut through at

some distance from the proloculum, and fifteen close whorls arc sighted. The observed width measures 3.16 mm. The
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keriothcca is poorly developed in some small parts of the spirotheca in the innermost whorls, but almost entirely disap-

pears in the next ten volutions, where tht spiral wall is com posed merely of a single layer of thin solid tectum. Never-

theless, the spiral wall of the last whorl, though still thin, is much thicker than that of the immediate inner whorls;

it is perhaps made up of tectum and consolidated keriothcca.

The axial septa and septula in the outer whorls arc perfectly consolidated and irregularly warped, and they can

be distinguished only by the difference in length still with some difficulty. Those in the inner volutions occasionally

have the uppermost part unconsolidated.

Horizon and locality :
This form is found in association with Neoschwagerina douvillei Ozawa in the Maok'ou

Limestone at Chinkiang, Kwangsi Province.

Genus Afghanella Thompson, 1946

Genotype Afghanella schencki Thompson, 1946, Journal of Palaeontology, vol. 20, pp. 153

155 figs. 1-12.

Test inflated-fusiform; whorls closely and regularly coiled; spirotheca consists ot tectum and not well developed

keriotheca of fine structure; axial sepia inclining forevvard with a thin upper part and a thick lower part; one axial

septulum intercalated between the axial septa in the inner whorls but 2 to 4 inserted in the space between the adja-

cent axial septa in the outer whorls; the primary tranvcrse septula joining the parachomata; the secondary transverse

septula first appearing one between two adjacent primary septula, and later increasing to 2 in the same space;

parachomata small and numerous; foramina subcircular: proloculum small or large, often irregular in shape when

large.

Range: Permian of Asia.

Afghanella schencki Thompson

(PI. XII, figs. 4—9)

1946. Afghanella schencki Thompson: Journal of Palaeontology Vol. 20 No. 2 pp. 153~ 155; PI. XXV, figs. 1 12.

Test small, ellipsoidal, with a length of 3.73 mm and a width of 2.51 mm; the proportion of the latter to the

former is 1:1.5. All the whorls are ellipsoidal, and closely and quite regularly coiled. The number of whorls is 10.

Spirotheca consists of tectum and keriotheca, the latter ot which is finely alveolar; on the outer surface of the tectum

there appears a thin layer of solid mass which may result from the lateral spreading ot the parachomata and possibly

represents the outer tcctorium.

The Primary spiral septula have thin upper part and a swollen lower part which produces downwards to meet

the parachomata.

The Secondary spiral septula are short, first appearing in the fifth whorl and alternating with the primary septula.

Apertures subcircular. minuDt and numerous,

Parachomata are built in the comparatively coarse spiral ridges and the lateral sides of the base usually spread to

meet together.

Axial septa rather thick, with the lower free ends consolidated and opaque.

Axiai septula short, only developed in the outer whorls, one inserted between each pair of ihc axial septa.

Proloculum spheroidal, small, measuring 0.16~0.24 mm in diamctor.

The widths ot the whorls (specimen 5609) are given below (in mm):

I 0.26

11 0.43
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III 0.57

IV 0.77

V 1.03

VI 1.24

VII 1.51

vin 1.74

IX
'

2.05

X 2.35

Horizon and locality: The specimens of this species were collected from the n^aok'ou limestone, Chunsan, Kwangsi

Provnice. The associated fossils are yet unkovvn.

Afghanella sumatrinaeform is Gubler

(PI. VII, figs. 9—11)

1935. Neoschwagerina sumatiinaejormis Gubler: Les Fusulinides du Permien de L'Indochine, memoire la Societe

Geologigue de France, new series, vol. XI, Fasc. A, Parts 36 to 37.

Test large, fusiform. 8.61 mm long and 4.61 mm broad, considerably vaulted in the median zone, rounded at

the poles; the first three or four whorls arc more globular, the next ones fusiform; all the whorls are tightly coiled;

the number of whorls is 12.

The widths of the whorls are as follow (in mm):

I 0.80

II 1.08

III 1.39

IV 1.68 ,

V 1,98

VI 2.28

VII 2.66

VIII 3.02

IX 3.50

X 3.93

Spirotheca very thin, composed of a single layer of tectum in the inner whorls but distinctly consisting of tectum

and keriotheca in the outer volutions.

Primary spiral septula short, extending downwards to the half-way of the chamber-height; they arc made up of

the lower inflated and consolidated mass and the upper thin translucent piece when they extend from the keriotheca,

otherwise they are altogether consolidated.

Secondary spiral septula are like the other septula in shape, differing only in smallness and shortness; a small

number of them are made up of only a thin straight piece; usually one occasionally two of them occur between each

pair of the primary septula.

Axial septa in the outer whorls are composed of three layers, of which the middle one is the incurved part of the

spirothecal tectum, and the other two are the anterior and posterior laminae of the keriotheca.

Axial septula are like the spiral septula in all characters; at first one interposed between each pair of the septa, later

on two or three, rarely four, are inserted in the septal interspace.

Apertures numerous, minute, subcircular.

Proloculum extraordinarily large, spheroidal, with a diameter ot 0.63 mm.

Remarks: In the fusiform shape of the test, the large proloculum and the growth of the septa and septula, the
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present form is very similar to the Akasaka species. But some slight differences still exist between them: in the nearly

same transverse dimension, the Akasaka form has three more whorls than the Yunnan specimen, when the proloculura

is nearly of the same size. The spiral septa and septula seem to have a regular thickness in the former, but the lower

pans of them in the latter are inflated.

Furthermore, the largcsi specimen in our collection possesses only 1 1 V- whorls, while the number of whorls in the

Japanese form may reach 21.

Horizon and locality: It occurs in moderate abundance and associates with Verbeei(^tna t/erbee/(i Gcinitz and

Neosch wagei'tna sp. in the Maokou limestone at Ning-crh, Yunnan Province.

Genus Sumatrina Volz, 1904

Genotype, Sumatrina annae Volz, 1904.

Test clongatcly fusiform or subcylindrical; spirotheca composed of a single layer of tectum; four kinds of internal

partitions developed with the lower edges swollen; the axial septa thick and long, the axial septula short, of equal length,

usually two or three itncrcalated between each pair of the septa; the primary spiral septula extending from the tectum

to meet the parachomata, the secondary spiral septula shorter than the primary one, similar to the axial septula in structure

and uniform in length, and usually two (occasionally one) disposed between two primary spiral septula; multiple

aperture small, subcircular, numerous; parachomata in the form of small ridges; proloculum moderately large.

Range. Permian of the Tcthys sea area.

Sumatrina annae Volz

(PI. vn figs. 7, 8)

1904. Sumatrina annae ^ Volz: Zur (Jcologie von Sumatra, Geo/, u. Pal, Abh. herausgegeben vom Kohen, Vol. X,

Cah. 2, p. 24; Neue Folge Vol. VI.

1906 Neoschwagerina annae ^ Yabe: A Contribution to the Genus Fusulina, Journ, Coll, Saen. Vol. XXI, Art. 5.

1906. Sumatrtna annae, Douville: Calcaires a Fusulines de rindochinc, B. 5. G, Fr, Ser. 4 Vol, Vi pp. 561 576.

1909. Neosch wagertna annac\ Hayden: Fusulinidae from Afghanistan, Rec. Geol, Surv, India, Vol. XXXVIII,

Pt. 3 pp. 250—251, PI. XXII, figs. 8—14.

1912. Sumatrina annae, Dcprat: Mem. Serv. geol. I'hdocfune, Vol. I Fasc. Ill, pp. 56 57 PI. V figs. 1 15.

1924. Sumatrina annae, Colani: Mem, Serv. geol. rindochine, Vol. XI, Fasc. I, pp. 150—152, PI. XX fig. 20; Pi-

XXI figs. 1—8 10—13, 16 28.

1925, Sumatrtna annae, Ozawa: Journ. Coll. Scien. Vol. XLV, Art 4, p. 26, PI. I fig. 10; PI. 11 figs. 11 12.

1925. Sumatrtna annae, Ozawa: journ. Coll. Saen, Vol. XLV, Art 6, p. 64, PI. X fig. 8 PL . figs, lb, 2b.

1927. Sumatrina annae, Ozawa: journ, Fac. Saen. Vol. II Pt. 3 p. 161 Pi. XXXIV, figs. 20, 21.

This species is represented by several oblique thin sections. The medjan width is 1.73 mm in a specimen which

has seven whorls; the axial length is about 4.10 mm and the median width 1.60 mm in another case. Whorls arc

comparatively loose.

The widths of the successive whorls are as follows ( in mm )

:

I 0.38

II 0.48

III 0.65

IV 0.87

V 1.14

VI 1.43

VII 1.73
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Spirotheca is made up of a mere layer of tectum, rather even in the early whorls, but gently wrinkled equatorically

in the last one.

Axial septa distantly spaced^ the lower part usually enlarged.

Axial septula short, somewhat irregularly disposed, some bending this way and others that way. They begin to

appear two between a pair of septa, and later on four or five intercalated between two of the septa. The lower ends

of the septula are slightly inflated.

The primary spiral septula are with thick lower edges opposing the parachomata and usually connected with them.

The secondary spiral septula short, somewhat enlarged in the lower parts, usually two, rarely one or three being

arranged in the interspace between the primary septula.

Parachomata well running in the form of fine ridges.

Apertures minute, elliptical.

Proloculum spheroidal, comparatively large, 0.26 mm in diameter.

Horizon and locality: It is found in rare occurrence in the Chinghsichung Limestone, Hutien, Hsianghsiang

County, Hunan Province and in the Wuhsueh Limestone, in the hills near Tienchiachun, Kwangchi County, Hupeh

Province. Its association is the same as that of Sumatrina longissima Deprat. It occurs together with Neoschwagertna

simplex Ozawa, VerbeeJ^ina verbee^i Geinitz, Neoschwagertna craticulijaa Schwager, Neosch wagerina megaspherica

Deprat Neosch wagerina dou villit Ozawa and PseudodolioUna ozawai Yabe and Hayzawa in the Maok'ou Limestone at

Chunsan, Kwangsi Province.

Sumatrina longissima Deprat

(PI. MI, figs. 4—6

1914. Sumatrina longissima, Deprat: Mem. Serv. geoL I'Indochine, Vol. 111 Fasc. I pp. 36 37, PI. V figs. 1~6.

Test subcylindrical with rounded terminations, occasionally the median zone very slightly arched. The axial

length and the median width of a specimen with 9 whorls are 5.59 mm and 1.62 mm respectively. The axial ratio

derived from the above figures is 1:3.4. Whorls are closely coiled. The first whorl is more ellipsoidal and the next

ones gradually changing through fusiform into subcylindrical. The number of whorls in adult forms is 9 or 10.

The widths of the whorls of some specimens are tabulated below:

Whorls

Specimen

in V vr m m K

Width (in mm)

0.31

0.38

0.38

0.40

0.53

0.50

0.46

0.65

0.66

0.59

0.85

0.90

0.75 1 0.93

1.08 1.31

1.18 1.46

1.15

1.55

1.39

1.77

1.62 4957

4947

Spirotheca consisting of a single layer of thick tectum and finely furrowed externally at the positions where the

primary and the secondary spiral septula exist.

Axial septa are somewhat club-shaped in section, widely spaced; the upper part is thin and the lower part consider-

ably thickened. Their lower free ends are generally pointing forward. They number 9 16 16 17 20 23, and 24

respectively in seven successive whorls. In one case where the septa are more distant-spaced their number is only 18

each in the sixth and seventh volutions.

Axial septula short and thin with the lower ends slightly thickened, extending down a little more than 1/3 the

height of the chambers in the outer whorls. At first, two septula are inserted between the septa and afterwards the

number gradually increases up to five or six in the outermost volutions.

The primary spiral septula widely spaced, not very long, reaching nearly the midway of the vertical distance

between the two successive spiral walls. Their upper part as thick as that of the secondary septula, while the lower
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part highly swollen.

The secondary spiral septula also thin and short, as long as the axial septula. Their lower ends are somewhat

roundly thickened as well. They are not developed at least in the early part of the first whorl. When they make

their first appearance one septulum is intercalated between the primary septula. In the last whorls two or three

secondary septula are built in the interspace between the primary septula, but the number is not constant even in the

same whorl.

Parachomata are developed in round, low and narrow ridges, and distantly separated.

Apertures elliptical, widely spaced.

Proloculum large, thick-walled, variable in shape; when spheroidal, its diameter measures 0.21~0.28 mm.

Horizon and locality: This species is found in great abundance together with Vcrbeel^ina verbee^i Geinitz, Schwa-

gerina hunania Chen and Sumatrina annae Volz in the Chinghsichung Limestone, Huticn, Hsianghsiang County, Hunan

Province.



I (PLATE I

)

Figs. 1—3. Ozawainella hunanensis (sp. nov.)

1. Axial section of a thick specimen, Maok'ou Limestone, Chenkiang, Kwangsi Province. X 15. (Cat. No. 1824)

(5- tY. n
2. A slightly oblique axial section. Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province. X 15. (Cat. No. 4962),,
3. Axial section showing the tooth-like chomata on the lateral slopes near the angular periphery. Chinghsichung Limestone, Hutien

H'jncm Province, X IS. (Cat. No. 4961)

Figs. 4-7. Nar2j(inella injlata (Coiani). Maok'ou Limestone, Kwangsi Province., Kl P.

•

4 5. Axial sections. X 15. (Cat. Nos. 5641, 5629)
•

6, 7. Median sections. X 15. (Cat. Nos. 5633, 5629)

Figs. 8-11. Yangchienia ^wangsiensis (sp. nov.). Maok'ou Limestone, Liangyun, Kwangsi Province.,
8. An oblique section of a large form. X 15. (Cat. No. 5317)

9. An axial section. X 15. (Cat. No, 5305)

10. An axial section, showing the strong broad chomata. X 15. (Cat. No. 5311)

11. A median section. X 15. (Cat. No. 5311)

Figs. 12. Schwagerina sttbobsoletus var. okuboensis Ozawa.

An axial section, showing the close whorls, gently fluted septa and minute proloculum. Chinghsichung Limestone, Hungshaa-

tien, Hsianghsiang, Hunan Province. X 15. (Cat. No. 5379)

Figs. 13-16. Schwagerina iient (sp. nov.). Chinghsichung Limestone, Hutien, Hunan Province.
•;g

13. A slightly oblique para-axial section. X 15. (Cat. No. 5059

)

14. A slightly oblique axial section. X 15. (Cat. No. 5059)

15. A median section. X 15. (Cat. No. 5058)

16. A sub-median section. X 15. (Cat. No. 5U57)

Figs. 17-1 8. Schwagerina k^angchicnsis (sp. nov.). Wuhsueh Limestone, K\van>?chi, I lupch Province.

17. A slightly oblique axial section. X 12, (Cat. No. 4698)

18. An incomplete axial section. X 15. (Cat. No. 4671.1

Figs. 19—21 . Schwagerina henhesti (sp. nov.). Wuhsueh Limestone, Kwungciii, Hupch Province.

19. An incomplete axial section, showing two clear stages of <]evclopmcnt of whorls. X 12. (Cat. No. 4635)

20. A para-axial section. X 10. (Cat. No. 5450)

21. A sub-median section. X 12. (Cat. No. 4655)

Figs. 22-2^. Gallowaiinella minima (sp. nov.)

22. An axial section, showing the regular and intense fluting of the .septa. X 30. (Cat. No. 5475). Chinghsichung Limestone,

Hsiangsiang, Hunan Province.

23. An axial section of a young form. X 30. (Cat. No. 5388). Chinghsichung Limestone, Hsiangsiang, Hunan Province.

24. A median section, showing the two-Iaycred structure of the spirothcca. X 30. (Cat. No. 5283). Wuhsueh Limestone, Kwangchi,

Hupeh Province.
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Figs. 1-3.

1,2.

3.

4-6.

4.

6.

7 8.

7.

8.

9-11.

9 10.

11.

12.

13-15.

13.

14.

15.

16-18.

16.

17.

18.

19.

Chtisenella lingi (sp. nov.), Chinghsichung Limestone, Huden, Hsianghsiang, Hunan Province.

Axial sections, showing the close inner whorls. X 15. (Cat Nos. 4927 4800)

A median section. X 15. (Cat. No. 4866)

ScImagerha wzihsiiehcnszs (sp. nov.) Wuhsuch Limestone, Tienchiachun, Kwangchi, Hupeh Province.

An axial section. X 15. (Cat. No. 4643)

An oblique section. X 15. (Cat. No. 4631)

A median section. X 15. (Cat. No. 4642)

Schwagerina longipcrtica (sp. nov.).

An axial section. Wuhsueh Limestone, Ticnchiachun, Kwangchi, Hupch Province, X 15. (Cat. No. 5166)

A median section. Chinghsichung Limestone, Huiicn, Hunan Province. X 15. (Cat. No. 4853)

Schwagerina paralpina (sp. nov.). Chinghsichung Limcstoiic, Muticn, Hunan Province.

Axial sections. X 15. (Cat. Nos. 5050, 4786).

A median section of a somewhat doubtful form with a large proloculum. X 15. (Cat. No, 4787)

Schwagerhia megalocula ( sp. nov •

)

An axial section of a specimen with few whorls and a particularly large proloculum. Chinghbichung Limestone, Huticn,

Hunan Province. X 15. (Cat. No. 4804)

Schwagerina sl^injicri (sp. nov.). Chinghsichung Limestone, Hulien, Hunan Province.

A greater part of a para-axial section. X 15. (Cat. No. -^f^l9)

An incomplete axial section. X 15. (Cat. No. 4826) •

A median section. X 15. (Cat. No. 4826)

Chuscnella deprati (Ozawa).

An axial section. X 15. Chinghsichung Limestone, Hutien, Hunan Province. (Cat. No. 4795).

An axial section of a slender form. X 15. Wuhsuch Limestone, Kwangchi, Hupch Province. (Cat. No. 5109)

A median section. X 15. Chinghsichung^ Limestone, Hutien, Hunan Province. (Cat. No. 4952)

Schwcigcrma yiii (sp. nov.).

An axial section, showing the exceedingly thin spirothcca and the moderately large proloculum, Wuhsuch Limestone, Tien-

chiachun, Kwangchi, Hupch Province. X 15. (Cat. No. 4701).
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Figs

Figs.

Fig. 1. Schwagemia tienchiaensis (sp. nov.).

An axial section. X 15. Wuhsueh Limestone, Kwangchi, Hupeh Province. (Cat. No, 5438)

2—5- Chtisenella dounllei (Colani).

2. An axial secrion of a typical form. Wuhsueh Limeston, Tienchiachun, Kwangchi, Hupeh Province. X 10. (Cat. No. 5529)

3. An axial section. Chinghsichung Limestone, Hutien, Hunan Province. X 10. (Cat. No. 4782)

4 5. Median sections. Wuhsueh Limestone, Ticnchiachun, Kwangchi, Hupeh Province. X 10. (Cat. Nos. 4677, 4713)

6 7. Sc/itvagenua exilis (Schwager)

6. An incomplete axial section. Maok'ou Limestone, Chinkiang, Kwangsi Province. X 15. (Cat. No. 5178)

7. A para-axial section. Chinghsichung Limestone, Fcngkuanshan, Hsianghsiang, Hunan Province. X 15. (Cat. No. 1205)

8-10. Schwagcrina lin^yttneyisis (sp. nov.).

From the Maok'ou Limestone, Lingyun, Kwangsi Province. -

8. 9. Two slightly oblique axial sections. X 15. (Cat. Nos. 5324, 5323)

10. A somewhat oblique median section. X 15. (Cat. No. 5321

)

1 1-13. Schwageiim hitnan ia (sp. nov.)

From the Chinghsichung Limestone, Hutien, Hunan Province.

11. An axial section of a loose form. X 15. (Cat. No. 5521

12. An axial section of a typical form. X 15. (Cat. No. 4803)

13. A median section. X 15. (Cat. No. 4817)
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1-3. Schwagerina yunv,anensis (sp. nov.)

1,2. Axial sections. Maok'ou Limestone, Ning-erh, Yunnan Province. X 15. (Cat. Nos. 6322 6323)

3. A median sec'iion. Xing-crh, Yunnan Province. X 15. (Cat. No. 6274)

4-6. Schwagerina longitermina (sp. nov.)

Frcm the Chinghsichung Limestone, Hutien, Hunan Province.

4. An axial section. X 10. (Cat. No. 4767)

5. An axial section of a typical form with highly produced poles. X 10. (Cat. No. 4735)

6. A median section. X 10. (Cat. No. 4736)

7. S. Chiisenclla conicocylindrica (sp. rov.V

7, A sointwhat oblique axial -section, showing the median cyiindrical portion and ihc lateral conical regions. X 15. (Cat. No.

4773). Chinghsichung Limestone, Hutien, Hunan Province. '

8, A diagonal section. X 10. (Cat. No. 5250). Chinghsichung Limestone. Hutien, Hunan Province.

9—11. Miscllina comparta (sp. nov.)

From the lower part of the Wuhsuch Limestone, Tienchiachun, Kwangchi, Hupch Province.

9, 10. Axial scciions. X 15. (Cat. Nos. 4574, 4512)

11. A median section which seems to be of the microspheric form. X 15. (Cat. No. 4690)

I2-M. Psctidodoliornia ozawai Yabe and Hanzavva.

1. An axial section of a specimen with a large proloculuir., possibly rcpicscniiny the me^alospheric form. X 15. (Cat. No. -1743)

Chinghsichung Limestone, Hutien, Hunan Province. '

3. An axial section. Chinghsichung Limestone, Hutien, Hsianghsiang Hunan Province. X 15. (Cat. No. 47~H)

H. An axial seciion. Maok'ou Limestone, Hochien, Kwangsi Province. X 15. (Cat. No. 5078)
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1-3. Schtvagerina mengi (sp. nov.)

From the Maok'ou Limestone, Ning-erh, Yunnan Province.

a
1. An axial section, showing the thick spirotheca and large proloculum. X 15. (Cat. No. 6185)

2. A slightly oblique axial section. X 15. (Cat. No. 6295

)

3. A somewhat oblique median section. X 15. (Cat. No. 6187)

4-7. Schwagerina brciipola (sp. nov.)

4. An axial scciion. Chinghsichung Limestone, Hutien, Hunan Province, X 15. (Car. No. 4830)

5. An axial section. Chinghsichung Limestone, Huiien, Hunan Province. X 15. (Cat. No. 4832)

'

6. A somewhat oblique axial section. Chinghsichung Limestone, Hungshanticn, Hunan Province. X 15. (Cat. No. 5470)

7. A median section. Chinghsichung Limestone, Hutien, Hunan Province. X 15. (Cat. No. 4789)

8. Schwagerina multialveola (sp. nov.)

An axial section. Chinghsichung Limestone, Huiien, Hunan Province. X 10. (Cat. No. -^831)^ S£

9. Schwagerina sunt (sp. nov.)
•

An axial section, Chinghsichung Limestone, Hutien, Hunan Province. X 10. (Cat. No. 4790)

10. Schwagerina chinensis (sp. nov.)

An incomplete axial section. Wuhsuch Limestone, Tienchiachun, Kwangchi, Hupch Province. X 10. (Cat. No. 5445)

f m





VI (PLATE VI)

1-4.

1.

2.

4.

5-8.

5,8.

6 7.

6.

7.

8.

9-11,

9 10.

Parasellwagerina shengi Chen (sp. nov.)

An oblique section Chinghsichung Limestone, Fengkuanshan, Hsianghsiang, Hunan Province. X 12. (Cat, No. 1322)

A portion of an axial section. Chinghsuchung Limestone, Fcngkuanshan, Hsianghsiang, Hunan Province. X 12. (Cat. No.

1228)

A tangential section, showing the nearly quadrate meshes of the septal network. Wuhsuch Limestone, Tienchiachun,

Kvvangchi, Hupeh Province. X 10. (Cat. No. 4601)

A median section, Chinghsichung Limestone, Fcngkuanshan, Hsianghsiang, Hunan Province. X 12. (Cat. No. 1204)

Miscllhia Icpida (Schwagcr)

.

From the Wuhsueh Limestone, Tienchiachun, Kwangchi, Hupeh Province.

From the Chinghsichung Limestone, Chinghsichung Hsianghsiang, Hunan Province.

An axial section of a typical form. X 15. (Cat. No. 4679)

An axial section of a thick form. X 15. (Cat. No. 1 172)
'

A median section of the thick form. X 15. (Cat. No. 1166)

A sub-median section of the typical form. X 15. (Cat. No. 5255)

Misellhia major (Dcprat)

Two axial sections. Chinghsichung Limestone, Tungshan tien, Hsianghsiang, Hunan Province. 9, X 10; 10 X 15; (Cat

Nos. 5390 5371)

A slightly eccentric median section. Wuhsueh Limestone, Tienchiachun, Kwangchi, Hupeh Province. X 10. (Cat. No.

5441)
'
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1-3. Pseudodoliolina ozawai Yabe and Hanzawa

1. An axial section of a thick form which may represent a variety. Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan

Province. X 15. (Cat. No. 4741)

2 8. Median sections.

2 from the Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan, Province. X 15 (Cat. No. 4739)

3, from the Maok'ou Limestone, Hochien, Kwangsi Province. X 15. (Cat. No. 5080)

4-6. Sumatrina longissima Dcprat

From the Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province.

4 5. Axial sections. X 15. (Cat. Nos. 4947, 4957)

6. Median section. X 15. (Cat. No. 4956)

7 8. Sumatrina annae Volz

7. Axial section. Maok'ou Limestone, Chunsan, Kwangsi Province. X 15. (Cat. No. 5617)

8. Median section. Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province. X 15. (Cat. No. 4833)

9-11. Afghanella sumatrinaeformis Gubler

From the Maok*ou Limestone, Ning-erh, Yunnan Province.

9. 10. Axial sections. X 15. (Cat. Nos. 6185 6273)

11. Median section. X 15. (Cat. No. 6320)

12. Yabcina sp.

A submedian section. Maok'ou Limestone, Chinkiang, Kwangsi Province, X 15. (Cat. No. 1754)
'
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1-3.

6-10.

6-8.

9.

10.

11.

12.

Sc/iwageii?:a hupchensis (sp. nov.)

From the Wuhsueh Limestone, Tienchiachun, Kwangchi, Hupeh Province.

ni

An axial section of a typical form. X 15. (Cat. No. 4725)

A para-axial section of a slender form. X 10. (Cat. No. 4724)

A median section. X 15. (Cat. No. 4721)

Schwag c) ina pactiniga (sp. nov.)

From the Chinghsichung Limestone, Huticn, Hsianghsiang, Hunan Province.

I^if

An axial section. X 10. (Cat. No. 5221)

A sub-median section. X 10. (Cat. No. 4755)

Schwiiga'ina ^ranitm-avenac Roemcr

From the Wuhsueh Limestone, Ticncliiachun, Kwangchi, Hupeh Province.

W
Axial sections of the microsphere forms. 6, 7, X 12; 8, X 10. (Cat. Nos. 4698, 4657, 4670)

A somewhat oblique axial section of a megalospheric form. X 12. (Cat. No. 4702)

A median section of a microsphcric form. X 15. (Cat. No. 4662)

Chusenella conicocylindrica (sp. nov.)

A slightly eccentric median section. Chinghsichung Limestone Hutien, Hunan Province. X 15. (Cat. 'No, 5464)

Ŝchwagcrina lon^itermina (sp. nov.)

A somewhat eccentric median section. Chinghsichung Limestone, Hutien, Hunan Province. X 15. (Cat. No. 4766)^
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IX (PLATE IX)

1—4. Vcybcekina elUpsoidalis (sp. nov.)

From the Maok'ou Limestone, Lungvvangchun, Shangchin, Kwangsi Province, Z. 32.^
1. A slightly oblique axial section. X 10. (Cat. No. 5597)

2. A para-axial section. X 10. (Cat. No. 5583)

3, 4. Median sections. X 10. (Cat. Nos. 5593, 5596)

5, 6. Va'beekina verbeeki Geinitz

From the Wuhsueh Limestone, Tienchiachun. Kwangchi, Hupeh Province.

I ni

5. A slightly eccentric axial section. X 10. (Cat. No. 5263)

6. An eccentric median section. X 10. (Cat. No. 5484

7-10. Verbeeki^ia crassispira (sp. nov.)

From the Maok'ou Limestone, Mcnkiang, Kwangsi Province.

fli- ?r.pft'+
7 8. Axial sections. X 10. (Cat. Nos. 5557, 5556)

9. A median section. X 10. (Cat. No. 5554)

10. A median section of a tight form. X 10. (Cat. No. 5559)

11, 12. Verbeekjna verbeekj sphaera Ozawa

11. A slightly oblique axial section, Maok'ou Limestone, Lingynn, Kwangsi Province. X 15. (Cat. No. 5306)

12. An axial section. Maok'ou Limestone, Shangchin, Kwangsi Province. X 15. (Cat. No. 5637)
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X (PLATE X)

1-3. Neoschwageiina margaritae Deprat

1. An axial section of a typical form. Chinghsichung Limestone, Fengkuanshan, Hsianghsiang, Hunan Province X 15. (Cat. No.

1318)

2. An axial section Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province. X 15. (Cat. No. 5411)

3. A median section. Maok'ou Limestone, Chama, Chinkiang, Kwangsi Province. X 15. (Cat. No. 5638)

g?n

4—8. Neoschwagerina niegaspherica Depart

From the Maok'ou Limestone, Chinkiang, Kwangsi Province.

4. 5. Axial sections. X 15. (Cat. Nos. 1791, 1811)

6. Slightly oblique section. X 15. (Cat. No. 6544)

7, 8. Median sections. X 15. (Cat. Nos. 6543, 6538)



1



XI (PLATE XI)

1-6. Ncosc/iwagerina leei (sp. nov.)

1-4. Axial sections, showing the extremely thin spiral septula. Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province,

]-3, X 12; 4, X 15. (Cat. Nos. 5406, 5405, 5404, 5401)

5, 6. Median sections. In the Chinghsichung Limestone. 5 from Hutien, 6 from Hungshanticn, Hunan Province. X 15. (Cat. Nos.

5-107. 5392)

7, 8. Yabeina iiiouyei Deprat

From the Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province.

7. A para-axial section. X 15. (Cat. No. 4834)

8. An axial section. X 10. (Cat. No. 5522)



XI



XII (PLATE XII)

1-3.

1,2.

3.

4-9.

4.

6.

7, 8.

9.

10-12.

10, 11.

12.

13-16.

13.

14.

15.

16.

Cancdlina scliellwicni Deprat

All from the Maok'ou Limestone, Lingyun, Kwangsi Province.

S, n?

4

Axial sections. X 15. (Cat. Nos. 5314, 5312)

Median section. X 15. (Cat. No. 5312)

AfglianeUa schencki Thompson

An axial section. Maok'ou Limestone, Shangchin, Kwangsi Province. X 15. (Cat. No. 5606)

An axial section. The transverse septula well developed. Maok'ou Limestone, Shangchin, Kwangsi Province. X 15. (Cat. No.

5604)

A median section with a large proloculuin. Maok'ou Limestone, Chungsan, Kwangsi Province. X 15. (Cat. No. 5087)

Median sections. Maok'ou Limestone, Shangchin, Kwangsi Province. X 15. (Cat. Nos. 5587, 5586)

An axial section. Whorls numerous, Transverse septula well developed. Maok'ou Limestone, Chungsan, Kwangsi Province.

X 15. (Cat. No. 5609)

N̂eoschwagerina craticulifera Schwager

Two axial sections. Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province. X 15. (Cat. Nos. 4971, 4972)^ ,
A slightly eccentric median section. Chinghsichung Limestone, Hutien, Hunan Province. X 15. (Cat. No. 4966)

^*^'t
Neoschwagerina simplex Ozawa

An axial section of a slender form. Maok'ou Limestone, Suilu, Kwangsi Province. X 15. (Cat. No. 5304)

JS^i

A slightly oblique axial section of a typical form, showing the very thick spirotheca. Maok'ou Limestone, Shangchin, Kwangsi

Province. X 15. (Cat. No. 5623)

f^ji^
A median section cut at a small distance from the centre of the proloculuin. Maok'ou Limestone, Shangchin, Kwangsi Province.

X 15. (Cat. No. 5624)
'

liK-^
A median section of a slender form. Maok'ou Limestone, Chungsan, Kwangsi Province. X 15. (Cat. No. 5330)

^5-4^4



xir



XIII (PLATE XIII)

1, 2, Verbee^ina verbceJ^i Geinitz

1. A slightly eccentric axial section. Wuhsueh Limestone, Tienchiachun, Kwangchi, Hupeh Province. X 8. (Cat. No. 5495)^ n

2. Median section. Locality same as I. X 0. (Cat. No. 5550)^^18
3. 4. Axial sections. Maok'ou Limestone, Chinkiang, Kwangsi Province. X 15. (Cat. Nos. 1760, 5221)

3—7. Neoschwagerhia douvillei Ozawa

3,4. Axial sections. Maok'ou Limestone, Chinkiang, Kwangsi Province. X 15. (Cat. Nos. 1760 5221)

fr

5. An axial section of an elongate form. Wuhsueh Limestone, Tienchiachun, Kwangchi, Hupch Province. X 15. (Cat. No.

5276)

I m
6 7. Median sections. Maok'ou Limestone, Chinkiang, Kwangsi Province. X 15. (Cat. Nos. 5639, 5642)

8—0. Yabeimi proboscis (sp. nov.)

From the Maok'ou Limestone, Chinkiang, Kwangsi Province.

8, 9. Para-axial sections. X 10. (Cat. Nos. 5158, 5156)

10. A median section. X 10. (Cat. No. 5151)





XIV (PLATE XIV)

1-4.

I.

), 6.

8-10.

8.

9.

10

Ncoschwagerina colaniae Ozawa

Axial section. Chinghsichung Limestone, Hutien Hsianghsiang, Hunan Province. X 15. (Cat. No. 4873)

An axial section. In the same limestone as 1. Hungshanticn, Hsianghsiang, Hunan Province. X 15. (Cat. No. 5388)

Â somewhat diagonal section. Locality same as 1. X 15. (Cat. No. 4876)

A median section. Locality same as 1. X 15. (Cat. No. 4877)

Neoschwageri'tia mttliicircumvoluta Deprat

From the Chinghsichung Limestone, Hutien, Hunan Province.

A slightly diagonal axial section. X 15. (Cat. No. 5037)

A sub-median section. X 15. (Cat. No. 5037)

Neoschwagerina douvillei Ozawa

A median section. Wuhsuch Limestone, Tienchiachun. Kwangchi Province, Hupeh. X 15. (Cat. No. 5549)

FJi

Yabcina shiraiwensis Ozawa

From the lower part of the Chinghsichung Limestone, Hutien, Hsianghsiang, Hunan Province.

A diagonal section. X 15 (Cat, No. 4807)
•

A slightly eccentric median section. X 15. (Cat. No. 4788)

A median section. X 15. (Cat. No. 4835)
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